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THE GEOLOGY OF MINNESOTA. 

LETTER OF N. H. WINCHELL, STATE GEOLOGIST. 

THE UNIVER':iITY OF MINNESOTA, 

March 10, 1882. 

TVilliam TV. Folwell, PJ'esident of the University. 

I have the pleasure of transmitting the accompanying manuscript re

port, the same being intended for the first volume of the final report on 

the geological and natural history survey of the state. In tendering this 

volume, the first of the matured results of the survey, permit me to thank 

you for courteous consideration in our official intercourse, and personal 

advice and assistance in many ways during the decade that has passed 

since the work was begun. 

Respectfully, 

Your obedient servant, 

N. H. WINCHELL, 

State Geologist. 

LETTER OF PRESIDENT WM. W. FOLWELL. 

THE UNIVERSITY OF MINNESOTA, MINNEAPOLIS, 

March 12, 1882. 

Pi"Ofessor N. H. TVinchell, State Geologist. 

DEA.R SIR: I,have the honor to acknowledge the receipt of your favor 

of the 10th instant, transmitting the manuscript of the first volume of your 

final report. Permit me to congratulate you upon the successful comple

tion of a considerable portion of the great enterprise in which you are 

engaged and to express the hope that you may be enabled to carry out 

your whole plan. The completed work will be a noble testimony to your 

skill and industry, and to the liberality of the generation which has had 

the foresight to originate it. 

Very respectfully, 

Your obedient servant, 

WILLIAM W. FOLWELL, 

President. 
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PRl~F.L~CE. 

This volume, the first of the final volumes of the geological and natural 

history survey of Minnesota, needs but few words of introduction. It was 

with much trepidation, but with unreserved devotion to the work, that the 

writer began alone, in October, 1872, the geological survey of the state of 

Minnesota. The fund allowed by the. Legislature was one thousand dollars 

per year, to cover all expenses. This sum was doubled by the next Legisla

ture, and the salt spr£ng Lands of the state were placed in the hands of the 

board of regents to defray the expenses of the survey. One half of each 

year, up to 1878, was given to instruction in the University. The field

work of the summer vacation was described in an annual report, hurriedly 

prepared in the autumn and early winter of each year. In 1878 the regents 

made other provision for the work of instruction. In 1879, )tIl'. Warren 

Upham was employed, and he has remained an assistant on the survey up 

to the present time. 

Although the period of ten years is covered by this volume, it does not 

embrace all the results of the work of that length of time. In accordance 

with the general law of the survey, several other departments have been 

prosecuted. The series of annual reports has been maintained, the General 

Museum has been established, and investigations of the palffiontology and 

mineralogy of the state initiated. In general the design has been to plan 

the work systematically and execute it thoroughly, based upon an ex

pectation of final completion. This of course finds, at this time, many 

lines of investigation still open, and much field-observation still unclassified. 

The aim in this volume has been to state facts rather than conclusions. 

Whenever an attempt has been made to assign a cause to phenomena, it 

has been so evidently the cause, in the light of the facts stated or univer

sally admitted, that the description of the phenomena would be incomplete 
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Xll PREFACE. 

without a reference to their obvious cause. Generalization should follow 

the accumulation of facts, not precede them. In order to give complete

ness to the survey, these facts ultimately will be grouped, and their true 

relations set forth. But this cannot be done till the whole state has been 

surveyed. 

At best this is but a preliminary investigation of the geology and 

geography of the state. It adds definiteness and fullness to the work of 

Nicollet and of Owen; but it rests on data, appliances, and resources too 

limited and inexact to warrant the expectation that the future will not 

find fault with it, and will not be able to extend it by still more thorough 

and pains-taking study. It is to be hoped, therefore, that in the submission 

of this work to the scrutiny of the geologist of to-day, and to the verdict of 

the geologist of the future, they will ~)Qth scan its pages with due leniency 

for its errors and imperfections. 

It would be useless to attempt to enumerate the individuals and cor

porations to which the survey is under obligation. Throughout the state 

its agents, and all its efforts, have been received, with scarcely an excep

tion, with perfect cordiality and cooperation. It has been a constant effort 

to make the survey use/uI, in every way, and a free avenue of information 

to the people respecting everything that is included within its scope. This 

has entailed a voluminous correspondence, but one which often has re

sulted in benefit to the survey as well as to the inquirer. In the prepara

tion of the historical cha,pter, however, the generous assistance of Rev. E. 

D. Neill should be specially mentioned; who placed his rich library of 

historical works, and several unpublished manuscripts and early maps of 

the Northwest, unreservedly at the service of the writer. General Q. A. 

Gillmore kindly superintended the testing of eighty two-inch cubes of 

building stone. Hon. D. S. Durrie, librarian of the Wisconsin historical 

society, has loan3d several rare books which could not be procured in 

Minnesota. The gratuitous aid rendered in 1874 by Prof. M. W. Harring

ton, appears essentially in the reports on three counties. 
N.H.W. 
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Note to the reader. The map of De L'Isle, on page 20, should be accredited to Neill's Min
nesota. The sketch oj the leacI 1'egion, which on page 92 is attributed to Dr. D. F. Weinlalld, 
should be accredited to Prof. E. Daniels, who was then state geologist of Wisconsin. The sum 
of money granted Mr. N. C. D. Taylor by the Legislature in 186.5 was one thousand dollars in
stead of two thousand (p. 97); and professor James Hall dissents from the opinion of the copper 
prospects of the St. Croix valley attributed to him by Mr. Taylor. The areas of Cass, Crow 
'Wing, Morrison and Wadena counties, as given in the 1able on page 114, are stated as tIJey 
would be, had a change of their boundaries, as proposed by the Legislature, been ratified by the 
inhabitants; but as the change was voted down by the people, their actual areas should be given 
as follows: 

Cass county, 
Crow Wing county, 
Morrison county, 
Wadena county, 

ACRES. 
1,985,316.23 land; 

325,343.50 land; 
730,917.20 land; 
339,397.81 land; 

ACRES. 
438,814.34 water. 
42,494.63 water. 
8,171. 77 water. 
8,524.62 water. 

Elevations in Houston, Winona and Fillmore counties when referred to sea-level, except the 
average elevation of townships, should be increased eight feet, and the foot-note on page 241 
should be ignored. On page 361, tenth line from the bottom, for" northwestern" read north
eastern; and on page 362 for" Racine" read Frankford. The hight of the mounds mentioned in 
Mower county (page 365) is rarely as much as four feet. The thickness of the strata at Hook's 
quarry, Mantorville, page 3i3, amounis to 72 feet] ° inches. Read 143 feet, instead of 134 feet, 
on page 634, for the hight of the hills south of lake Sakata. 

Note to the reader. The map of De L'Isle, on page 20, should be accredited to Reill's Min
nesota. The sketch of the lead ?'egion, which on page 92 is attributed to Dr. D. F. Weinlalld, 
should be accredited to Prof. E. Daniels, who was then state geologist of Wisconsin. The sum 
of money granted Mr. N. C. D. Taylor by the Legislature in 186.5 was one thousand dollars in
stead of two thousand (p. 97); and professor James Hall dissents from the opinion of the copper 
prospects of the St. Croix valley attributed to him by 1'1r. Taylor. The areas of Cass, Crow 
'Wing, Morrison and Wadena counties, as given in the table on page 114, are stated as tlJey 
would be, had a change of their boundaries, as proposed by the Legislature, been ratified by the 
inhabitants; but as the change was voted down by the people, their actual areas should be given 
as follows: 

ACRES. ACRES. 
Cass county, 1,985,316.23 land; 438,814.34 water. 
Crow Wing county, 325,343.50 land; 43,494.63 water. 
Morrison county, 730,917.20 land; 8,171.77 water. 
Wadena county, 339,397.81 land; 8,524.62 water. 

Elevations in Houston, Winona and Fillmore counties when referred to sea-level, except the 
average elevation of townships, should be increased eight feet, and the foot-note on page 241 
should be ignored. On page 361, tenth line from the bottom, for" northwestern" read north
eastern; and on page 362 for" Racine" read Frankford. The hight of the mounds mentioned in 
Mower county (page 365) is rarely as much as four feet. The thickness of the strata at I-look's 
quarry, Mantorville, page 373, amounts to 72 feet 10 inches. Read 143 feet, instead of 131 feet, 
on page 634, for the hight of the hills south of lake Sakata. 



CHAPTER I. 

HISTORICAL SKETCH OF 

EXPLORATIONS AND SURVEYS 

IN MINNESOTA. 

By N. H. WINCHELL. 

The geographical position of Minnesota is such that for the last two 

hundred years it has been the ultima thule for western travelers and 

adventurers. Before railroads and highways had made it possible to reach 

the state from the Atlantic cities easily and quickly, it was the turning

back point for most explorers, traders and adventurers. The route by the 

great lakes terminated at Fond du Lac, the head of the great system of 

inland lakes of North America. The route by the Mississippi for canoes 

either ceased at the Falls of St. Anthony, or, if pushed further, was lost in 

a labyrinth of small streams and lakes in which the Mississippi has its 

origin. Westward from the Mississippi, or at least westward from the Red 

river of the North, and the St. Peter's, extended the boundless prairies of 

the continent, to cross which, or to enter on which, was, to most travelers, 

too arduous and too fruitless an enterprise; and few were hardy enough to 

penetrate so far as the "Shining Mountains," which constituted the next 

natural goal of the explorer'S ambition. Not only the zeal of the mis

sionary, but the cupidity of the fur-trader-avant coureurs of American 

civilization-found in Minnesota a long halting-place. Hence a multitude 

of published "journals" and "expeditions," or "visits," have made Minne

sota widely known throughout both English and French-speaking countries. 

Many of these volumes are ignored in the following historical synopsis. 
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penetrate so far as the "Shining Mountains," which constituted the next 

natural goal of the explorer'S ambition. Not only the zeal of the mis

sionary, but the cupidity of the fur-trader-avant coureurs of American 
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of published "journals" and "expeditions," or "visits," have made Minne

sota widely known throughout both English and French-speaking countries. 

Many of these volumes are ignored in the following historical synopsis. 
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2 1'HE GEOLOGY OF MINNESOTA. 
[Champlain, 1615. 

The design has been to note the steps of geographical, as well as geological 

exploration as authenticated by governmental or semi-official publications. 

At the conclusion of peace between Great Britain and France, in 1763, 

the territory which is now embraced within Minnesota was divided by a 

line running south from the international boundary to the source of the 

Mississippi river, and thence southward along the Mississippi. France 

retained that portion lying to the west of the line, and that to the east was 

declared subject to the British crown. The name Louisiane, which was 

applied by the French to the lower portions of the Mississippi, was extended 

northward so as to include all their possessiops south of the forty-ninth 

parallel. That portion of the state whi~h lies east of the division line of 

1763 became, in 1783, a part of the original area of the United States, 

included in the" Territory northwest of the Ohio river." In 1803 France 

ceded the "province of Louisiana" to the United States. Minnesota was 

admitted into the Union, as a State, in the year 1858. The history of 

exploration may hence be divided into three parts: 1. Period prior to 

1783; 2. Period of Territorial Exploration; 3. Period of State Exploration 
and Survey. 

1. PERIOD PRIOR TO 1783. 

The map of Champlain shows the knowledge he obtained of the 

western country from the Hurons at the time of his visit to their country 

in 1615.* This represents the" Grand Lac," which is the French for Kitchi 

Gummi, the Chippewa name of lake Superior, with a large stream entering 

it from the south, called" La Grande Riviere." This probably refers to the 

Mississippi, of which he could have had only a vague idea, and especially 

since no such stream, commensurate with the importance which he has 

given this, enters lake Superior from the south. The accident of its being 

*The pr'ncipal Itllthorities consulted on the earliest geogr .. phi .... l explor .. tions in Minnesota ~re the following 
Notef' pour $eTvi~ a .l'hi~loiJ"e et alp, bibliograp'!'ie et La cart.ographie. de La N ouvelle~J!1rance st des Pays adjacents, 1545-170U; par 
l'auteur de la Blbllotheca AmerlCana. vetustll:iSlIna. Pfltl~, Llbra.lr:e ~'ros8, 18.2. The Collections Of ihe Minnesota Historical 
Society, four volume:::, ann the Publications of the Departrnent Of American History, of the .M.inue .. ota Historical SOCIety 
Decouve~le~ et eta~l!ssp.mll:n~ des F'/:ancais (tans l'?uest et dlln,~ le s";'d, de £' ..Amed-qu.-: 86Pte.n.trionale". by Pierre Margry. Paris. 
He1lncplll ~ Louts~-na, a t.lanliJlatlolL from the ~ r';mch,of Hcnne~In s fir~t. or ParlS, edltlOu of hiS work 011 the Mississippi, 
b.y John. GIim:<ry Shea, New York:. 1~80. . Neill s H.,to;y of Mtnnesota from the earlie.t French e"plorations to the prexent 
hme; third editIOn, ,~!V, ~fl"neapoh.. Hl.Storll Of the ,z,.,co·ver.ll.,md setUement of the Valley of the MisSissippi, by Ihe groat 
European Powers,8p~tn, !TtJ.hce and Gre":'- Br~to:vn; by John W. ~onettt", tw!> volumes, New York, 1~48 By the cour~ 
tesy !>fRev. E, D. NeIll, several lUanl1SCrlpt copIes of documents In the Ar.hIves de la Ma.rine, Paris, a.nd tracings of an .. 
pul.Jhsh~d old maps from the same place~ have been cons~lted. Jour:nal d'un voyage fail par m'dre du Roi dans I' Amerique 
~eptent~"onale. par i.e P De Cha..rlevOl~, 1144,3 to l'!-les , ParIS. MeT~o~re ~ les Ma:u//"s, CoutumM et ReUgion des 8a1wagesd.e 
I A~e~"l'" septentno"ate,par NIcol",. Pe~rot, pubh~e p',>ur I .. premiere fOla, par Ie R, P. TaiJhan, Historical Oollections of 
LoutSJan\,. 4 vol~. B. F: I;rencl~. H .. totre '!-. la LO!"tS,ane, par M, La Page Du Pratz, 1768 The Works and Voyages oj 
r~::Pta.n, publIshed In Engbsh by the Prmce liIuClety, Boston, 1880, The Disoovl'/l'lI of the Great West, Franois Parkman 
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exploration as authenticated by governmental or semi-official publications. 

At the conclusion of peace between Great Britain and France, in 1763, 

the territory which is now embraced within Minnesota was divided by a 

line running south from the international boundary to the source of the 

Mississippi river, and thence southward along the Mississippi. France 

retained that portion lying to the west of the line, and that to the east was 

declared subject to the British crown. The name Louis'iane, which was 

applied by the French to the lower portions of the Mississippi, was extended 

northward so as to include all their possessiop.s south of the forty-ninth 

parallel. That portion of the state whi~h lies east of the division line of 

1763 became, in 1783, a part of the original area of the United States, 

included in the" Territory northwest of the Ohio river." In 1803 France 

ceded the "province of Louisiana" to the United States. Minnesota was 

admitted into the Union, as a State, in the year 1858. The history of 

exploration may hence be divided into three parts: 1. Period prior to 

1783; 2. Period of Territorial Exploration; 3. Period of State Exploration 
and Survey. 

1. PERIOD PRIOR TO 1783. 

The map of Champlain shows the knowledge he obtained of the 

western country from the Hurons at the time of his visit to their country 

in 1615.* This represents the" Grand Lac," which is the French for Kitchi 

Gummi, the Chippewa name of lake Superior, with a large stream entering 

it from the south, called" La Grande Riviere." This probably refers to the 

Mississippi, of which he could have had only a vague idea, and especially 

since no such stream, commensurate with the importance which he has 

given this, enters lake Superior from the south. The accident of its being 

~:The pr'ncipal Ruthorities consulted on the earliest geogra:phico.l exploTstions in Minnesota :::Ire the followinO' 
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pubhsh~d old. maps frotu the :same place!, ha~e been .cons~lted. Jour.nal d'un voyage fait par o1'dre du Roi dans l' Amerique 
.~eptent~tOnale, par l,e P De Cha.rlevUll:, 1144, ,3 to~eg, ParIS. Mer?,otre sur les Mceurs, Coutumes et Religion des 8a'U.vages de 
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1659. Groselliers and Radisson.] 
HISTORICAL SKETCH. 3 

represented as flowing north instead of south, is no uncommon error for 

the early geographers who have mapped the rivers of Minnesota and 

Manitoba; and La Salle, in 1682, applies the same name to the Mississippi. 

Champlain also had knowledge of the mining of copper in the upper 

waters of the Saguenay (or St. Lawrence), but he seems not to have had 

definite knowledge whether the mines were on the south shore of lake 

Superior or on the" floating island" (Isle Royale) near the north shore. 

The Relations of the Jesuit missionaries, so far as published, cover the 

period from 1626 to 1679. The adventurous fathers more frequently men

tion the savage inhabitants of the country than its geographical features. 

The Dakotahs are mentioned by Paul Ie Jeune in 1640, who says they dwelt 

in the neighborhood of Ouinnipigon (Winnebago), and that they and the 

Assinipouars (Assiniboines) had been visited by Nicollet, interpreter for the 

Algonquin and Huron languages for the Messieurs de la Nouvelle France, 

in their own countries. * 
The Relation for 1659 thus refers to the Poualak (Assiniboines). "As 

wood is scarce and very small with them, nature has taught them to burn 

coal (charbon de terre) in its place, and to cover their wigwams with skins. 

Some of' the more industrious also make cabins of clay (or turf) much in 

the same way that swallows build their nests."t 

GROSELLIERS AND RADISSON. 

The actual exploration of the state proceeded westward from lake 

Superior. In the year 1659 two Frenchmen, in the interest of commerce, 

made the next recorded visit to the Nadouessioux at lake Buade (Mille 

Lacs), where they spent the winter. Returning to France they endeavored 

to establish trade with the" forty Sioux villages" of that locality, but did 

not succeed. Groselliers, however, enlisted the English in an expedition 

through Hudson's bay to Fort Rupert. He seems to have reached lake 

Superior from Hudson's bay, perhaps by way of the Me-me-si-pi, or Pigeon 

river, on the international boundary, inasmuch as that river, on several 

ancient maps of the northwest, is styled R. Grossillers. 

*Neill's M ........ ota, p. 101. 

tSuch habitations were occupied by the Iowas on the upper Minnesota when the Sioux first came thero, and are 
probably the source of many of the .. mounds" seen in the state of Minnesota, 

HISTORICAL SKETCH. 3 
,659. Groselliers and Radisson.] 

represented as flowing north instead of south, is no uncommon error for 

the early geographers who have mapped the rivers of Minnesota and 

Manitoba; and La Salle, in 1682, applies the same name to the Mississippi. 

Champlain also had knowledge of the mining of copper in the upper 

waters of the Saguenay (or St. Lawrence), but he seems not to have had 

definite knowledge whether the mines were on the south shore of lake 

Superior or on the" floating island" (Isle Royale) near the north shore. 

The Relations of the Jesuit missionaries, so far as published, cover the 
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tion the savage inhabitants of the country than its geographical features. 

The Dakotahs are mentioned by Paul Ie Jeune in 1640, who says they dwelt 

in the neighborhood of Ouinnipigon (Winnebago), and that they and the 

Assinipouars (Assiniboines) had been visited by Nicollet, interpreter for the 

Algonquin and Huron languages for the Messieurs de la Nouvelle France, 
in their own countries.* 

The Relation for 1659 thus refers to the Poualak (Assiniboines). "As 

wood is scarce and very small with them, nature has taught them to burn 

coal (charbon de terre) in its place, and to cover their wigwams with skins. 

Some of the more industrious also make cabins of clay (or turf) much in 

the same way that swallows build their nests."t 

GROSELLIERS AND RADISSON. 

The actual exploration of the state proceeded westward from lake 

Superior. In the year 1659 two Frenchmen, in the interest of commerce, 

made the next recorded visit to the N adouessioux at lake Buade (Mille 

Lacs), where they spent the winter. Returning to France they endeavored 

to establish trade with the" forty Sioux villages" of that locality, but did 

not succeed. Groselliers, however, enlisted the English in an expedition 

through Hudson's bay to Fort Rupert. He seems to have reached lake 

Superior from Hudson's bay, perhaps by way of the Me-me-si-pi, or Pigeon 

river, on the international boundary, inasmuch as that river, on several 

ancient maps of the northwest, is styled R. Grossillers. 

*Neill's Minnesota, p. 101. 

tSuch habitations were occupied by the low"", on the upper Minnesota when the Sioux first ~ .. me there, and are 
probably the source of many of the II mounds II seen in the sta.te of lVIinnesota, 



4 THE GEOLOGY OF MINNESOTA. 
[Marquette, .673. 

MENARD. 

To Marquette has been given the honor of the first discovery of the 

Mississippi at any point north of the Chickasaw bluff; but it appears that 

an earlier Jesuit missionary reached it by way of the Wisconsin river in 

1661, while in pursuit of his labors, in an attempt to preach the gospel to 

the wandering Huron nation, twelve years before Marquette and Joliet. 

He descended either the St. Croix or the Wisconsin, and ascended the 

Black river, on the headwaters of which the Hurons had chosen a resi

dence; but in making a portage Menard was lost in the wilderness. 

Marquette descended the Wisconsin and pa,ssed down the Mississippi.* 

ALLOUEZ. 

After the death of Menard, Claude Allouez was appointed, in 1665, to 

the Mission of the Holy Spirit, at La Pointe. It was probably in 1666 that 

he visited Fond elu Lac Sl~perieur, and there met a number of the Nadoues

sioux from the country to the west and southwest, and leal'ned for the first 

time of the great river, which, in his Relation, he denominated the Messipi. 

Allouez, however, never saw the great river of which he heard so much; 

on the banks of which dwelt the strange race of aborigines who were 

reported to live in a country of prairies abounding in all kinds of game, 

who cultivated tobacco and lived largely on "marsh rice," spoke a language 

entirely unknown, used the bow and arrow with grea,t dexterity, and dwelt 

in cabins covered with deer skins-the Iroquois of the country, as 
Marquette styled them.i-

During Marquette's administration the Mission at La Pointe was 

abandoned on account of the hostility of the Dakotahs, who are described 

by Marquette as a "certain people called Nadouessi, dreaded by their 

neighbors; and, although they only use the bow and arrow, they use it 

with so much skill and dexterity that, in a moment, they fill the air. In 

the Parthian mode, they turn their heads in flight, and discharge their 

arrows so rapidly that they are no less to be feared in their retreat than in 

their attack." Although Marquette traveled over much of the western 

,. ,Tra?sac~ions of th~ Departm",,:t of American. History of the Minnesota Historical Society, E. D. Neill. In 
F.rench.s HistorICal CollectIOns of LOUISiana, Part lV., It IS stated, on the authority of the Jesuit Relation of 1689-40 that 
S,eur NICollet, In 1639; probably Wail the first Frenchman 011 the Mi.sisslppi after the visit of DeSoto. ' 

t French e:<presses the opinion that Allouez visited the Mississippi by way of the Fox and Wisconsin rivers in the 
year 1670. (JesUIt RelatIOn of 1669-7U.) Hist. Col!. Louisiana. 

4 THE GEOLOGY OF MINNESOTA. 
[Marquette, 1673. 

MENARD. 

To Marquette has been given the honor of the first discovery of the 

Mississippi at any point north of the Chickasaw bluff; but it appears that 

an earlier Jesuit missionary reached it by way of the Wisconsin river in 

1661, while in pursuit of his labors, in an attempt to preach the gospel to 

the wandering Huron nation, twelve years before Marquette and Joliet. 

He descended either the St. Croix or the Wisconsin, and ascended the 

Black river, on the headwaters of which the Hurons had chosen a resi

dence; but in making a portage Menard was lost in the wilderness. 

Marquette descended the Wisconsin and passed down the Mississippi.* 

ALLOUEZ. 

After the death of Menard, Claude Allouez was appointed, in 1665, to 

the Mission of the Holy Spirit, at La Pointe. It was probably in 1666 that 

he visited Fond du Lac Superieur, and there met a number of the N adoues

sioux from the country to the west and southwest, and learned for the first 

time of the great river, which, in his Relation, he denominated the Messipi. 

Allouez, however, never saw the great river of which he heard so much; 

on the banks of which dwelt the strange race of aborigines who were 

reported to live in a country of prairies abounding in all kinds of game, 

who cultivated tobacco and lived largely on "marsh rice," spoke a language 

entirely unknown, used the bow and arrow with great dexterity, and dwelt 

in cabius covered with deer skins-the Iroquois of the country, as 
Marquette styled them.-!-

During Marquette's administration the Mission at La Pointe was 

abandoned on account of the hostility of the Dakotahs, who are described 

by Marquette as a "certain people called Nadouessi, dreaded by their 

neighbors; and, although they only use the bow and arrow, they use it 

with so much skill and dexterity that, in a moment, they fill the air. In 

the Parthian mode, they turn their heads in flight, and discharge their 

arrows so rapidly that they are no less to be feared in their retreat than in 

their attack" Although Marquette traveled over much of the western 

~ 7ra?~ac~ions of th~ Departm~D:t of American, ~istory of the Minnesota Historical Society J E. D. Neill. In 
F,rench ,8 H1storICal C?llectlOns of LOUISIana, Part IV., It IS stated, ~m. the a~thority of the Jesuit Relation of 1639-40, that 
Sleur NlCollet, In 1639, probably 'vai the first Frenchman on the rviltiSlSSlPPl after the visit of DeSoto. 

t French e~presse~ the opinion that ~nouez visited the :Mississippi by way of the Fox and Wisconsin rivers i the 
year 1670. (JeSUIt RelatIOn of 1669-7u.) HUlt. Call. LouUiiana. n 
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HISTORICAL SKETCH. 5 

country south of Minnesota, visiting the Mississippi by way of the 

Wisconsin in 1673, he seems not to have prosecuted his discoveries within 
the area of Minnesota. 

SIEUR DU LUTH. 

Under the direction of the Governor of Canada, but probably at the 

instance of the merchants of Quebec, Daniel Greysolon, the Sieur du Luth, 

was dispatched with eight men, in 1678, for the purpose of visiting the 

country to the west of lake Superior, and taking possession of it in the 

name of the king of France, and securing the trade of the native tribes 

before the English could reach them. He entered Minnesota in the 

summer of 1679, having wintered near the falls of the St. Mary's river. 

In July he caused the arms of the king of France to be set up in the great 

Sioux village, Katkio, which he styles the village of the Izatys, which can be 

no other than the great N adouessioux settlement at Mille Lacs, to which he 

gave the name Lac Buade. The next year he reached the Mississippi river 

by way of the Bois Brule river (in Wisconsin) and the St. Croix, and 

encountered Hennepin and his companions, as detailed in his report made 

to the Marquis of Seignelay in 1685, an extract from which is as follows:* 

EXTRACT FROM DULUTH'S REPORT, MADE IN 1685. 

On July 2d, 1679, I had the honor to plant his majesty's arms in the great village of the 
Nadoecioux, called Izatys, where never had a Frenchman belln, no more than at the Songaskitons 
and Honetbotons, distant six score leagues from the former, where I also planted his majesty's 
arms in the same year, 1679. 

On the 15th of September, having given the Agrenipoulak, as well as all the other northern 
nations, a rendezvous at the extremity of lake Superior, to induce them to make peace with the 
Nadouecioux, their common enemy, they were all there, and I was happy enough to gain their 
esteem and friendship, to unite them together, and in order that the peace might be lasting among 
them I thought that I could not cement it better than by inducing the nations to make reciprocal 
marriages with each other. This I could not effect without great expense. The follOwing winter 
I made them hold meetings in the woods, which I attended, in order that they might hunt 
together, give banquets, and by this means contract a closer friendship. 

The presents which it cost me to induce the Indians to go down to Montreal-Who had been 
diverted by the Openaga1{X and Abenakis, at the instigation of the English and Dutch, who 
made them believe that the plague raged in the French settlements, and that it had spread as far 
as Nipissingue, where most of the :Nipissiriens had died of it-have also entailed a greater 
expense. 

In June, 1680, not being satisfied with having made my discovery by land, I took two canoes 
with an Indian, who was my interpreter, and four Frenchmen, to seek means to make it by 
water. With this view I entered a river which empties eight leagues from the extremity of lake 
Superior, on the south Side, when, after having cut some trees, and broken about a hundred 
beaver dams, I reached the upper waters of the said river; and then I made a portage of half a 

• Shea's Translation of Hennepin's Description of Louisiana. 
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country south of Minnesota, visiting the Mississippi by way of the 

Wisconsin in 1673, he seems not to have prosecuted his discoveries within 
the area of Minnesota. 

SIEUR DU LUTH. 

Under the direction of the Governor of Canada, but probably at the 

instance of the merchants of Quebee, Daniel Greysolon, the Sieur du L'.lth, 

was dispatched with eight men, in 1678, for the purpose of visiting the 

country to the west of lake Superior, and taking possession of it in the 

name of the king of Franee, and securing the trade of the native tribes 

before the English could reach them. He entered Minnesota in the 

summer of 1679, having wintered near the falls of the St. Mary's river. 

In July he caused the arms of the king of France to be set up in the great 

Sioux village, Katkio, which he styles the village of the Izatys, which can be 

no other than the great N adouessioux settlement at Mille Lacs, to which he 

gave the name Lac Buade. The next year he reached the Mississippi river 

by way of the Bois Brule river (in Wisconsin) and the St. Croix, and 

encountered Hennepin and his eompanions, as detailed in his report made 

to the Marquis of Seignelay in 1685, an extract from which is as follows:* 

EXTRACT FROM DU LUTH'S REPORT, MADE IN 1685. 

On July 2d, 1679, I had the honor to plant his majesty's arms in the great village of the 
Nadoecioux, called Izatys, where never had a Frenchman befln, no more than at the Songaskitons 
and Honetbotons, distant six score leagues from the former, where I also planted his majesty's 
arms in the same year, 1679. 

On the 15th of September, having given the Ag1'enipottlak, as well as all the other northern 
nations, a rendezvous at the extremity of lake Superior, to induce them to make peace with the 
Nadouecioux, their common enemy, they were all there, and I was happy enough to gain their 
esteem and friendship, to unite them together, and in order that the peace might be lasting among 
them I thought that I could not cement it better than by inducing the nations to make reciprocal 
marriages with each other. This I could not effect without great expenRe. The following winter 
I made them hold meetings in the woods, which I attended, in order that they might hunt 
together, give banquets, and by this means contract a closer friendship. 

The presents which it cost me to induce the Indians to go down to Montreal-who had been 
diverted by the Openagattx and Abenakis, at the instigation of the English and Dutch, who 
made them believe that the plague raged in the French settlements, and that it had spread as far 
as Nipissingue, where most of the Nipissi1'iens had died of it-have also entailed a greater 
expense. 

In June, 1680, not being satisfied with having made my discovery by land, I took two canoes 
with an Indian, who was my interpreter, and four Frenchmen, to seek means to make it by 
water. With this view I entered a river which empties eight leagues from the extremity of lake 
Superior, on the south side, when, after having cut some trees, and broken about a hundred 
beaver dams, I reached the upper waters of the said river; and then 1 made a portage of half a 

* Shea's Translation of Hennepin's Description of Louisiana. 
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league to reach a lake, the outlet of which fell into a very line river which took me down into the 
Mississippi. Being there I learned from eight cabins of Nadouecioux whom I met, that the 
Reverend Father Louis Henpin, Recollect, now at the convent of st. Germain, with two other 
Frenchmen, had been robbed and carried off as slaves for more than three hundred leagues by 
the Nadouecioux themselves. 

This intelligence surprised me so much that, without hesitating, I left two Frenchmen with 
these said eight cabins of Indians, as well as the goods which I had to make presents, and took 
one of the said Indians, to whom I made a present, to guide me, with my interpreter and two 
Frenchmen, to where the said Reverend Father Louis was, and as it was a good eighty leagues, 
I proceeded in canoe two days and two nights, and the next day at ten o'clock in the morning I 
found him with 1,000 or 1,100 souls. The want of respect which they showed to the said 
Reverend Father provoked me, and this I showed them, telling them that he was my brother; and 
I had him placed in my canoe to come with me into the villages of the said Nadouecioux, whither 
I took him, and in which, a week after our arrival there, I caused a council to be convened, 
exposing the ill treatment which they had been guilty of, both to the said Reverend Father and 
to the other two Frenchmen, who were with him, having robbed them and carried them off as 
slaves, and even taken the priestly vestments of said Reverend Father. I had two calumets 
which they had danced to them, returned to them, on account of the insult which they had 
offered them, being what they hold most in esteem among them to appease matters, telling them 
that I did not take calumets from people, who after they had seen me and received my peace 
presents, and been for a year always with Frenchmen, robbed them when they went to visit them. 

Each one in the council endeavored to throw the blame from himself, but their excuses 
did not prevent my telling the Reverend Fathe.r Louis that he would have to come with me 
toward the Outagamys, as he did, showing him that it would be to strike a blow at the French 
nation in a new discovery, to suffer an insult of this nature, without manifesting resentment, 
although my design was to push on to the sea in a west-northwesterly course, which is that which 
is believed to be the Red Sea [Gulf of California], whence the Indians who had a'one warring on 
that side gave salt to three Frenchmen whom I had sent exploring, and who brought me said salt, 
having reported to me that the Indians had told them that it was only twenty days' journey from 
where they were to find the great lake, of which the waters were worthless to drink.* This has 
made me believe that it would not be absolutely difficult to find it, if permission would be given 
to go there. However, I preferred to retrace my steps, manifesting to them the just indignation 
which I felt against them rather than to remain after the violence which they had done to the 
Reverend Father and the other two Frenchmen who were with him, whom I put in my canoes 
and brought them back to Michelimakinak. 

HENNEPIN'S MOVEMENTS IN MINNESOTA. 

That portion of Hennepin's narrative which relates to his movements 

III Minnesota, and to the natural features of the country, is as follows, as 

translated from the first, or Paris, edition of his works, by John G. Shea. 

'l'he river Colbertt runs south-southwest and comes from the north-northwest; it runs 
between two chains of mountains, very small here, which wind with the river, and in some places 
are pretty far from the banks, so that between the mountains and the river there are large 
prairies, where you often see herds of wild cattle browsing. In other places these eminences 
leave semi-circular spots covered with grass or wood. Beyond these mountains you discover vast 
plains, but the more we approach the northern side ascending, the earth did not appear to us so 
fertile nor the woods so beautiful as in the Islinois country. 

This great river is almost everywhere a short league in width, and in some places two 
leagues; it is divided by a number of islands covered with trees interlaced with so many vines as 

* There is no such lake in the limits of Minnesota, but this may refer to some of the alkaJ.ine lakes of Dakota. 
[N.lI. W.] 
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league to reach a lake, the outlet of which fell into a very fine river which took me down into the 
Mississippi. Being there I learned from eight cabins of Nadouecioux whom I met, that the 
Reverend Father Louis Henpin, Recollect, now at the convent of St. Germain, with two other 
Frenchmen, had been robbed and carried off as slaves for more than three hundred leagues by 
the Nadouecioux themselves. 

This intelligence surprised me so much tbat, without hesitating, I left two Frenchmen with 
these said eight. cabins of Indians, as well as tbe goods which I had to make presents, and took 
one of the said Indians, to wbom I made a present, to guide me, with my interpreter and two 
Frenchmen, to where the said Reverend Father Louis was, and as it was a good eigbty leagues, 
I proceeded in canoe two days and two nights, and tbe next day at ten o'clock in the morning I 
found him with 1,000 or 1,100 souls. Tbe want of respect which they sbowed to the said 
Reverend Father provoked me, and this I showed them, telling them that be was my brother; and 
I had him plaeed in my eanoe to eome with me into the villages of the said Nadouecioux, whither 
I took him, and in whieh, a week after our arrival there, I eaused a eouneil to be eonvened, 
exposing the ill treatment whieh they had been guilty of, both to the said Reverend Father and 
to the other two Frenchmen, who were with him, baving robbed them and earried them off as 
slaves, and even taken the priestly vestments of said Reverend Father. I had two calumets 
whieh they had daneed to them, returned to them, on aeeount of the insult whieh they had 
offered them, being what they hold most in esteem among them to appease matters, telling them 
that I did not take ealumets from people, who after they had seen me and reeeived my peace 
presents, and been for a year always with Frenehmen, robbed them when they went to visit them. 

Each one in the eouneil endeavored to throw the blame from himself, but their exeuses 
did not prevent my telling the Reverend Fathe.r Louis that he would have to come with me 
toward the Outagamys, as he did, showing him that it would be to strike a blow at the Freneh 
nation in a new diseovery, to suffer an insult of this nature, without manifesting resentment, 
although my design was to push on to the sea in a west-northwesterly eourse, whieh is that which 
is believed to be the Red Sea [Gulf of California], whenee the Indians who had 2"one warring on 
that side gave salt to three Fren0hmen whom I had sent exploring, and who brought me said salt, 
having reported to me that the Indians had told them that it was only twenty days' journey from 
where they were to find the great lake, of whieh the waters were worthless to drink. * This has 
made me believe that it would not be absolutely diffieult to find it, if permission would be given 
to go there. However, I preferred to retraee my steps, manifesting to them the just indignation 
whieh I felt against them rather than to remain after the violenee whieh they had done to the 
Reverend Father and the other two Frenehmen who were with him, whom I put in my canoes 
and brought them back to .. ilfichelimakinak. 

HENNEPIN'S MOVEMENTS IN MINNESOTA. 

That portion of Hennepin's narrative which relates to his movements 

III Minnesota, and to the natural features of the country, is as follows, as 

translated from the first, or Paris, edition of his works, by John G. Shea. 

The river Colbertt runs south-southwest and comes from the north-northwest; it runs 
between two ehains of mountains, very small here, whieh wind with the river, and in some places 
are pretty far from the banks, so that between the mountains and the river there are large 
prairies, where you often see herds of wild cattle browsing. In other plaees these eminenees 
leave semi-eireular spots eovered with grass or wood. Beyond these mountains you diseover vast 
plains, but the more we approaeh the northern side aseending, the earth did not appear to us so 
fertile nor the woods so beautiful as in the Islinois eountry. 

This great river is almost everywhere a short league in width, and in some plaees two 
leagues; it is divided by a number of islands eovered with trees interlaeed with so many vines as 

[N. H~ J~ere is no such lake in the limits of Minnesota, but this ma.y refer to some of the alk .. line I .. kes of Dakota.. 
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to be almost impassable. It receives no considerable river on the western side except that of the 
Otontenta, and another, which comes from the west-northwest seven or eight leagues from the 
Falls of St. Anthony of Padua. 

On the eastern side you meet first an inconsiderable river and then further on another 
called by the Indians Onisconsin, or Misconsin, which comes fr;m the east and east-northeast: 
Sixty leagues up you leave it and make a portage of half a league, and reach the bay of the 
Puans by another river which, near its source, meanders most curiously. It is almost as broad 
as the river Seignelay, or Islinois, and empties into the river Colbert a hundred leagues above the 
river Seignelay. 

Twenty-four leagues above you come to the Black river, called by the Nadollessions, or Islati, 
Chabadeba, or Ohabaoudeba. It seems inconsiderable. Thirty leagues further up you find the 
Lake of Tears,* which we so named because the Indians who had taken us, wishing to kill us, 
some of them wept the whole night to induce the others to consent to our death. This lake, 
which is formed by the river Colbert, is seven leagues long and about four wide. There is no 
considerable current in the middle that we could perceive, but only at its entrance and exit. Half 
a league below the Lake of Tears, on the south side, is Buffalo river, full of turtles. It is so called 
by the Indians on account of the numbers of buffalo found there. We followed it for ten or 
twelve leagues; it empties with rapidity into the river Colbert, but as you ascend it it is always 
gentle and free from rapids. It is skirted by mountains far enough off in some places to form 
prairies. The mouth is wooded on both sides and is full as wide as that of the Seignelay. 

Forty leagues above is a river full of rapids, by which, striking northwest, [northeast] you 
can proceed to lake Conde as far as Nimissako1!at** river, which empties into that lake. This first 
river is called Tomb river,t because the Issclti left there the body of one of their warriors, killed 
by a rattlesnake, on whom, according to their custom, I put a blanket. This act of humanity 
gained me much importance by the gratitude displayed by the men of the deceased's tribe in 
a great banquet which they gave me in their country, and to which more than a hundred Indians 
were invited. 

Continuing to ascend this river ten or twelve leagues more, the navigation is interrupted by a 
cataract, which I called the Falls of St. Anthony of Padua, in gratitude for the favors done me 
by the Almighty through the intercession of that great saint, whom we had chosen patron and 
protector of all our enterprises. This cataract is forty or fifty feet high, divided in the middle of 
its fall by a rocky island of pyramidal form. The high mountains which skirt the river Colbert 
last only as far as the river Onisconsin, about one hundred and twenty leagues; at this place it 
begins to flo'Y from the west and northwest without our having been able to learn from the 
Indians, who have ascended it very far, the spot where this river rises. They merely told us that 
twenty or thirty leagues below [above?] there is a second fall,tt at the foot of which are some vil
lages of the prairie people called Thinthonka,t who live there a part of the year. Eight leagues 
above St. Anthony of Padua's Falls, on the right, you find the river of the Issati, or Nado1!Ssion,lt 
with a very narrow mouth, which you can ascend to the north for about seventy leagues to lake 
Buade,~ or of the Issati, where it rises. We gave this river the name of St. Francis. This last 
lake spreads out into great marshes, producing wild rice, like many other places down to the bay 
of the Puans.e~ This kind of grain grows in marshy places, without anyone sowing it; it resem
bles oats, but tastes better, and the stalks are longer as well as the ear. The Indians gather it in 
due season. The women tie several ears of it together with whitewood bark to prevent its being 
all devoured by the flocks of ducks and teal found there. The Indians lay in a stock for part of 
the year and to eat out of the hunting season. 

Lake Buade, or lake of the Issati, is situated about seventy leagues west of lake Conde; it 
is impossible to go from one to the other by land on account of the marshy and quaggy nature of 
the ground; you might go, though with difficulty, on the snow in snowshoes; by water there are 
many portages, and it is one hundred and fifty leagues, on account of the many turns to be made. 
From lake Conde, to go conveniently by canoe, you must pass by Tomb river, where we fOUJ:d only 
the skeleton of the Indian whom I mentioned above, the bears having eaten the flesh and pulled 
up the poles which the deceased's relatives had planted for a monument. One of our boatmen 

• Lake Pepin. ** Bois Brule. t St. Croix. it Little Falls. t Tintonwan H Rum river. 1 Mille Lacs. 12 Green 
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to be almost impassable. It receives no considerable river on the western side except that of the 
Otontenta, and another, which comes from the west-northwest seven or eight leagues from the 
Falls of St. Anthony of Padua. 

On the eastern side you meet first an inconsiderable river and then further on another 
called by the Indians Onisconsin, or Misconsin, which comes fr~m the east and east-northeast: 
Sixty leagues up you leave it and make a portage of half a league, and reach the bay of the 
Puans by another river which, near its source, meanders most curiously. It is almost as broad 
as the river Seignelay, or Islinois, and empties into the river Colbert a hundred leagues above the 
river Seignelay. 

Twenty-four leagues above you come to the Black river, called by the Nadotlessions, or Islati, 
Chabadeba, or Ohabaoudeba. It seems inconsiderable. Thirty leagues further up you find the 
Lake of Tears,* which we so named because the Indians who had taken us, wishing to kill us, 
some of them wept the whole night to induce the others to consent to our death. Tbis lake, 
wbich is formed by the river Colbert, is seven leagues long and about four wide. There is no 
considerable current in the middle that we could perceive, but only at its entrance and exit. Half 
a league below the Lake of Tears, on the south side, is Buffalo river, full of turtles. It is so called 
by the Indians on account of the numbers of buffalo found there. We followed it for ten or 
twelve leagues; it empties with rapidity into the river Colbert, but as you ascend it it is always 
gentle and free from rapids. It is skirted by mountains far enough off in some places to form 
prairies. The mouth is wooded on both sides and is full as wide as that of the Seignelay. 

Forty leagues above is a river full of rapids, by which, striking northwest, [northeast] you 
can proceed to lake Conde as far as Nimissakouat** river, which empties into that lake. This first 
river is called Tomb river,t because the Issati left there the body of one of their warriors, killed 
by a rattlesnake, on whom, according to their custom, I put a blanket. This act of humanity 
gained me much importance by the gratitude displayed by tbe men of tbe deceased's tribe in 
a great banquet which they gave me in their country, and to which more than a hundred Indians 
were invited. 

Continuing to ascend this river ten or twelve leagues more, the navigation is interrupted by a 
cataract, which I called the Falls of St. Anthony of Padua, in gratitude for the favors done me 
by the Almighty through tbe intercession of that great saint, whom we had chosen patron and 
protector of all our enterprises. This cataract is forty or fifty feet high, divided in the middle of 
its fall by a rocky island of pyramidal form. The high mountains which skirt the river Colbert 
last only as far as the river Onisconsin, about one hundred and twenty leagues; at this place it 
begins to flo'Y from the west and northwest without our having been able to learn from the 
Indians, who have ascended it very far, the spot where this river rises. Tbey merely told us that 
twenty or thirty leagues below [above?] there is a second fall,tt at the foot of wbich are some vil
lages of the prairie people called Thinthonka,t who live there a part of the year. Eight leagues 
above St. Antbony of Padua's Falls, on the right, you find the river of the Issati, or Nado1lssion,j! 
with a very narrow mouth, which you can ascend to the north for about seventy leagues to lake 
Buade,~ or of the Issati, where it rises. We gave this river the name of St. Francis. This last 
lake spreads out into great marshes, producing wild rice, like many other places down to the bay 
of the Puans.ee This kind of grain grows in marshy places, without anyone sowing it; it resem
bles oats, but tastes better, and the stalks are longer as well as the ear. The Indians gather it in 
due season. The women tie several ears of it together with whitewood bark to prevent its being 
all devoured by the flocks of ducks and teal found there. The Indians lay in a stock for part of 
the year and to eat out of the hunting season. 

Lake Buade, or lake of the Issati, is situated about seventy leagues west of lake Conde; it 
is impossible to go from one to the other by land on account of the marshy and quaggy nature of 
the ground; you might go, though with difficulty, on the snow in snowshoes; by water there are 
many portages, and it is one hundred and fifty leagues, on account of the many turns to be made. 
From lake Conde, to go conveniently by canoe, you must pass by Tomb river, where we four.d only 
the skeleton of the Indian whom I mentioned above, the bears having eaten the flesh and pulled 
up the poles which the deceased's relatives had planted for a monument. One of our boatmen 
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found a war calumet beside the grave, and an earthen pot upset, in which the Indians had left fat 
buffalo meat, to assist the departed, as they say, in making his journey to the land of souls. 

In the neighborhood of lake Buade are many other If..kes whence issue several rivers, on the 
banks of which live the Issati, Nadouessans. Tinthona (which means prairie-men), Ouadebathon,* 
River-people, Ohongaskethon, Dog or Wolf tribe (for Ohonga among these nations means dog or 
wolf), and other tribes, all which we comprise under the name Nadouessiou. These Indians 
number eight or ten thousand warriors, very brave, great runners, and very good bowmen. It 
Was by a part of these tribes that I and our two canoemen were taken in the following way: 

The map accompanying Hennepin's work, as published at Paris, IS 

reduced and reproduced in plate-pages 5 and 6. The Mississippi is conjectur

ally represented by a dotted line as flowing into the gulf of Mexico. The 

Illinois river is named Seignelay; the Wisconsin is called Oisconsins; above 

that is the river Noire, or Black river; the next above on the east is R. des 

Bceufs,. the St. Croix is styled R. du Tombeau, and between it and Rum 

river, which is denominated the St. Francois, is a water connection of lakes 

and streams. There is one river above the St. Francis, but unnamed. The 

Mississippi is represented as having no tributaries from the west, and as 

flowing between two ranges of mountains from the Falls of St. Anthony to 

some distance below the Wisconsin. These" mountains" are none other 

than the bluffs of the river valley, made of horizontal strata cut by the 

river itself. Lake Pepin is named Lac des Pleurs ; Mille Lacs is Lac Buade; 

lake Superior is Conde ou Superieur; lake Michigan is L. Dauphin ou 

fllinois,. lake Huron is L. D'Orleans ou Huron,. lake Erie is Conty ou Erie, 

and lake Ontario is L. Frontenac. The coat of arms of France (probably as 

established by Du Luth) is represented at the most northwesterly point on 

the map, surmounted by a figure of the cross, and underneath it are inscribed 
these words: 

Armes du Roy telle 
quell. sont grauee 
sur l' escorce d' un 
Chesne a l' en droit 
margue-A. 

The unscrupulous Franciscan represents missions of his order estab

lished some leagues to the northwest of Mille Lacs, on the lower Mississippi, 

below the Illinois, as well as on lake Ontario. The gulf of California is 

named Mer Vermeille, and toward the north further are the Straits oJ 

Anian, supposed to lead to the "Northwest Passage," that phantom of all 
early explorers of North America. 
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found a war calumet beside the grave, and an earthen pot upset, in which the Indians had left fat 
buffalo meat, to assist the departed, as they say, in making his journey to the land of souls. 

In the neighborhood of lake Buade are many other If-kes whence issue several rivers, on the 
banks of which live the Issati, Nadouessans. Tinthona (which llleans prairie-men), Ouadebathon,* 
River-people, Ohongaskethon, Dog or Wolf tribe (for Ohonga among these nations means dog or 
wolf), and other tribes, all which we comprise under the name Nadouessiou. These Indians 
number eight or ten thousand warriors, very brave, great runners, and very good bowmen. It 
was by a part of these tribes that I and our two canoemen were taken in the following way: 

The map accompanying Hennepin's work, as published at Paris, IS 

reduced and reproduced in plate-pages 5 and 6. The Mississippi is conjectur

ally represented by a dotted line as flowing into the gulf of Mexico. The 

Illinois river is named Seignelay ; the Wisconsin is called Oisconsins; above 

that is the river Noire, or Black river; the next above on the east is R. des 

Bmufsj the St. Croix is styled R. du Torn beau, and between it and Rum 

river, which is denominated the St. Francois, is a water connection of lakes 

and streams. There is one river above the St. Francis, but unnamed. The 

Mississippi is represented as having no tributaries from the west, and as 

flowing between two ranges of mountains from the Falls of St. Anthony to 

some distance below the Wisconsin. These" mountains" are none other 

than the bluffs of the river valley, made of horizontal strata cut by the 

river itself. Lake Pepin is named Lac des Fleurs ; Mille Lacs is Lac Buade ; 

lake Superior is Conde ou Superieur; lake Michigan is L. Dauphin ou 

Illinois j lake Huron is L. D'Orleans ou Huron j lake Erie is Conty ou Erie, 

and lake Ontario is L. Frontenac. The coat of arms of France (probably as 

established by Du Luth) is represented at the most northwesterly point on 

the map, surmounted by a figure of the cross, and underneath it are inscribed 
these words: 

Armes du Roy telle 
quell. sont grattee 
sur l' escorce d' un 
Chesne a l' en droit 
marglte-A. 

The unscrupulous Franciscan represents missions of his order estab

lished some leagues to the northwest of Mille Lacs, on the lower Mississippi, 

below the Illinois, as well as on lake Ontario. The gulf of California is 

named lifer Vermeille, and toward the north further are the Straits oJ 

Anian, supposed to lead to the" Northwest Passage," that phantom of all 
early explorers of N orih America. 

·Warpetonwan. 
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HISTORICAL SKETCH. 9 1680, La Salle.] 

As Hennepin's account of his visit to the Falls St. Anthony has been 

much criticised for the exaggeration and the egotism which pervade it, the 

account of La Salle, who planned and despatched the party, is added. It is 

very probable that La Salle misrepresents Du Luth, and his travels in the 

upper Mississippi region. Charlevoix refers to Du Luth as a man of veracity, 

bravery and honor, and Le Clercq as a man of ability and experience. 

LA SALLE ON THE DISCOVERY OF THE FALLS OF ST. ANTHONY. 

La Sane's letter from Fort Frontenac, 22nd of August, 1682, is found 

111 Part II. of Margry's Decouvertes et etablissernents des Francais dans 

l'ouest et dans le s'ud de l'Amerique septentr1:onale. It eontains internal evi

dence that La Sane derived his information of this expedition from Miehel 

Accault, the real leader of the party. Translated into English as follows: 

* * * * * The river Colbert, named Gastacha by the Iroquois and Mississipy 
by the Outaouacs, into which the river of the Islinois, called Teakiki, empties, comes from the 
northwest. 1 have caused it to be explored by two of my men, one of the name of Michel 
Accault and the other a Picard,* with whom the R. P. Louis Hennepin was associated, in order not 
to lose the opportunity to proclaim the gospel to those people who inhabit the upper country who 
had never heard it. They left Fort Creve Creur in the afternoon of the 28th of February, with 
the Peace Calumet, which is a protection against the savages of these countries that they seldom 
violate. The said Michel Accault was somewhat acquainted with their language and their 
customs. He knew all their habits, and was a friend of several of those tribes to whom I sent 
him, where he had been acquainted; also, he is prudent, courageous and cool. They had about 
one thousand pounds of goods, such as are most valued in those regions, which, combined with 
the Peace Calumet, are never disregarded by those tribes, since they are nearly destitute of 
everything. They met at first a number of Islinois, who were ascending their river on a return 
to their v.illage, who used every effort to induce them to abandon the journey. Michel Accault, 
who believed he should lose the honor of accomplishing the undertaking, encouraged by the 
example of the R. P. Louis Hennepin, who desired also to signify his zeal, and wishing to keep 
his word which he had given me to perish or to succeed, encouraged his comrade who was 
dispirited by the statements of the savages, and made him believe that the design of the Indians 
was to profit themselves with their merchandise, and to seize their provisions, and that they 
should not change the resolution which they had taken. In fact, they continued their journey 
down the river IMakiki until the 7th of March, ] 680, when they fell in with a nation called 
Tamaroa, or Maroa, about two leagues from the mouth of the river where it reaches the Colbert. 
This nation numbers two hundred families or thereabout. They desired to conduct them to their 
village, situated at that time on the west coast of the Grand river, six or seven leagues above the 
entrance of the lheakiki. They would not follow them, but arrived, the same day, at the confiu
ence of the two rivers, distant about fifty leagues from Fort Creve Creur and ninety from 
the village of tbe Islinois. The river TMakiki is nearly everywhere of equal size throughout 
these ninety leagues, approaching the size of the Seine, in front of PariS, where it is confined within 
its own bed; but at various places, as at Pimiteoui,t one league to the east of Creve Creur, and 
two or three other times below, it swells out to one or two leagues, over much space, while the 
two shores which border it below the village of the Islinois, are distant from each other about 
half a league. The land which they enclose between them is swampy, as well as the bed of the 

"'His real na.me wa.s Du Ga.y. tPeoria.. 
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As Hennepin's account of his visit to the Falls St. Anthony has been 

much criticised for the exaggeration and the egotism which pervade it, the 

account of La Salle, who planned and despatched the party, is added. It is 

very probable that La Salle misrepresents Du Luth, and his travels in the 

upper Mississippi region. Charlevoix refers to Du Luth as a man of veracity, 

bravery and honor, and Le Clercq as a man of ability and experience. 

LA SALLE ON THE DISCOVERY OF THE FALLS OF ST. ANTHONY. 

La Salle's letter from Fort Frontenac, 22nd of August, 1682, is found 

III Part II. of Margry's Decouvertes et etablissements des Francais dans 

l'ouest et dans le sud de l'Amerique septentrionale. It contains internal evi

dence that La Salle derived his information of this expedition from Michel 

Accault, the real leader of the party. Translated into English as follows: 

* * * * * The river Colbert, named Gastacha by the Iroquois and Mississipy 
by the Outaouacs, into which the river of the Islinois, called l'eakiki, empties, comes from the 
northwest. I have caused it to be explored by two of my men, one of the name of Michel 
Accault and the other a Picard,* with whom the R. P. Louis Hennepin was associated, in order not 
to lose the opportunity to proclaim the gospel to those people who inhabit the upper country who 
had never heard it. They left Fort Creve Camr in the afternoon of the 28th of February, with 
the Peace Calumet, which is a protection against the savages of these countries that they seldom 
violate. The said Michel Accault was somewhat acquainted with their language and their 
customs. He knew all their habits, and was a friend of several of those tribes to whom I sent 
him, where he had been acquainted; also, he is prudent, courageous and cool. They had about 
one thousand pounds of goods, such as are most valued in those regions, which, combined with 
the Peace Calumet, are never disregarded by those tribes, since they are nearly destitute of 
everything. They met at flrst a number of Islinois, who were ascending their river on a return 
to their village, who used every effort to induce them to abandon the journey. Michel Accault, 
who believed he should lose the honor of accomplishing the undertaking, encouraged by the 
example of the R. P. Louis Hennepin, who desired also to signify his zeal, and wishing to keep 
his word which he had given me to perish or to succeed, encouraged his comrade who was 
dispirited by the statements of the savages, and made him believe that the design of the Indians 
was to profit themselves with their merchandise, and to seize their provisions, and that they 
should not change the resolution which they had taken. In fact, they continued their journey 
down the river IMakiki until the 7th of March, ] 680, when they fell in with a nation called 
Tamaroa, or Maroa, about two leagues from the mouth of the river where it reaches the Colbert. 
This nation numbers two hundred families or thereabout. They desired to conduct them to their 
village, situated at that time on the west coast of the Grand river, six or seven leagues above the 
entrance of the lheakiki. They would not follow them, but arrived, the same day, at the conflu
ence of the two rivers, distant about fifty leagues from Fort Creve Crenr and ninety from 
the village of tbe Islinois. The river TMakiki is nearly everywhere of equal size throughout 
these ninety leagues, approaching the size of the Seine, in front of Paris, where it is confined within 
its own bed; but at various places, as at Pimiteoui,t one league to the east of Creve Creur, and 
two or three other times below, it swells out to one or two leagues, over much space, while the 
two shores which border it below the village of the Islinois, are distant from each other about 
half a league. The land which they enclose between them is swampy, as well as the bed of the 

*His real name was Du Gay. tPeoria. 
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river, and often inundated, especially after rains, which easily cause the streams to leave their 
channels, and expand them exceedingly, though often but a little in height. That of the Islinois, 
from their village to the Grand river, has a very deep and even bed. There is a border of timber 
nearly its whole length. The low grounds all sustain very large trees of all kinds, the slopes of 
the shores being generally covered. But immediately after one has crossed that which the river 
overflows from time to time, and ascended the banks, he finds only beautiful fields spread before 
his view, interrupted here and there with clumps of trees, which appear to be there only from 
necessity. These uninhabited plains extend sometimes even to the brink of the river, particu
larly about the environs of the village, and at sixty leagues to the east and northeast, where 
timber can be seen very rarely along the shore of the river; but below it is more generally 
bordered. The current is hardly perceptible when there has not been a great fall of rain. 
Although this happens only in the spring, it is perfectly naVigable, nevertheless, throughout the 
year, for large boats as far as to the lslinois, and above that only for canoes, partly on account of 
the rapidity of the stream, and partly on account af the greater descent and the shoals which 
destroy its depth. Ice which they encountered in the Grand river stopped them at the mouth of 
the Islinois till the 12th I)f March. It washes on the south shore a steep rock, about forty feet 
high, suitable for the establishment of a fort, and on the opposite side extends a fine prairie, the 
limit of which cannot be seen, very good for cultivation. This place ,seems to me very well 
adapted for settlement, for many reasons which I have not time here to state, and I shall easily 
be able here to establish myself on my return. Just at and below Pimiteoui the river turns 
somewhat to the south, so that its embottchure is between 46 and 47 degrees of north latitude, and 
separated from the gulf of Mexico about 120 or 130 leagues. There are between Quebec and 
Montreal 43 leagues difference east and west; from Montreal to Fort Frontenac, 61 leagues; from 
the fort to Niagara, 65 ; from Niagara to the head of uke Erie, 122; from there to the mouth of 
the river of the Miamis, 117; from there to the Islinois, 52; thence to Pimiteoui, or Creve Coour, 
27, and from Creve Coour to the Mississipi, 18, which makes, altogether, about 500 leagues, or 24 
degrees of longitude. The Missis.ipi appears, in leaving the mouth of the leatiki, togo toward the 
south and southwest, and above there to come from the north and the northwest. It runs between 
two ranges of mountains of considerable height-much more than that of Mt. Valerian, which wind 
about in the same manner as the river, from which presently they fall back a little, leaving 
between them and its channel a prairie of some width, which is sometimes washed by the water 
of the liver, in such a way that when along one coast it is bordered by the foot of a mountain, on 
the other is formed a bay, the head of which is terminated by a prairie or by a little patch of 
woods. The slopes of these shores, which are either of rubbish or of rock, are covered here and 
there with little oaks, and at other times with very beautiful herbs. The height of these moun
tains conceals the plains beyond, which are of rather poor land, quite different from that of the 
Islinois, though they sustain the same animals. The channel of the great river, although, for the 
most part of the width of one or two leagues, is entirely intercepted by a number of islands 
covered with wild timber, in which are so many vines that one can hardly pass through it. These 
are subject to inundation by the overflow of the river. They conceal generally the other shore of 
the river from view, so that it is rarely seen because of these islands. The bottom is very 
uneven, in ascending the river above the mouth of the Islinois. There are often shoals which 
cross the channel from one side to the other, over which canoes have difficulty in passing. It is 
true that in the current of the stream there is generally sufficient water to float the largest vessels; 
but there the stream is extremely rough and difficult to make headway. The Mississipi does not 
receive any considerable rivers from the west side, from the river of the Islinois up to the country 
of the Nadouessioux, where it receives that of the Otoutantas, PaoU and Maskoutens, who are of 
the Nadouessioux of the East, about one hundred leagues from Teakiki. 

THE WISCONSIN VALLEY AND THE ROUTE TO GREEN BAY. 

Following the course of the Mississipi, one finds the river Ouisconsing, Misconsing or 
Meschetz Odeba, which flows between the bay of the Puans and the Grand river. It runs at first 
from the north to the south, to about the 45th degree of north latitude, and from there turns 
to the west and southwest, and after a course of sixty leagues, falls into the Mississipi. It is 
almost as large as that of the Islinois, navigable up to that bend where a canoe portage is made 
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river, and often inundated, especially after rains, which easily cause the streams to leave their 
channels, and expand them exceedingly, though often but a little in height. That of the Islinois, 
from their village to the Grand river, has a very deep and even bed. There is a border of timber 
nearly its whole length. The low grolmds all sustain very large trees of all kinds, the slopes of 
the shores being generally covered. But immediately after one has crossed that which the river 
overflows from time to time, and ascended the banks, he finds only beautiful fields spread before 
his view, interrupted here and there with clumps of trees, which appear to be there only from 
necessity. These uninh&-bited plains extend sometimes even to the brink of the river, particu
larly about the environs of the village, and at sixty leagues to the east and northeast, where 
timber can be seen very rarely along the shore of the river; but below it is more generally 
bordered. The current is hardly perceptible when there has not been a great fall of rain. 
Although this happens only in the spring, it is perfectly navigable, nevertheless, throughout the 
year, for large boats as far as to the lslinois, and above that only for canoes, partly on account of 
the rapidity of the stream, and partly on account ef the greater descent and the shoals which 
destroy its depth. Ice which they encountered in the Grand river stopped them at the mouth of 
the Islinois till the 12th I)f March. It washes on the south shore a steep rock, about forty feet 
high, suitable for the establishment of a fort, and on the opposite side extends a fine prairie, the 
limit of which cannot be seen, very good for cultivation. This place _seems to me very well 
adapted for settlement, for many reasons which I have not time here to state, and I shall easily 
be able here to establish myself on my return. Just at and below Pimiteotd the river turns 
somewhat to the south, so that its embo1<chure is between 46 and 47 degrees of north latitude, and 
separated from the gulf of Mexico about 120 or 130 leagues. There are between Quebec and 
Montreal 43 leagues difference east and west; from Montreal to Fort Frontenac, 61 leagues; from 
the fort to Niagara, 65 ; from Niagara to the head of wke Erie, 122; from there to the mouth of 
the river of the Miamis, 117; from there to the Islinois, 52; thence to Pimiteo1<i, or Creve Cceur, 
27, and from Creve Cceur to the Mississipi, 18, which makes, altogether, about 500 leagues, or 24 
degrees of longitude. The Missislipi appears, in leaving the mouth of the 16atiki, to go toward the 
south and southwest, and above there to come from the north and the northwest. It runs between 
two ranges of mountaine of considerable height-much more than that of Mt. Valerian, which wind 
about in the same manner as the river, from which presently they fall back a little, leaving 
between them and its channel a prairie of some width, which is sometimes washed by the water 
of the river, in such a way that when along one coast it is bordered by the foot of a mountain, on 
the other is formed a bay, the head of which is terminated by a prairie or by a little patch of 
woods. The slopes of these shores, which are either of rubbish or of rock, are covered here and 
there with little oaks, and at other times with very beautiful herbs. The height of these moun
tains conceals the plains beyond, which are of rather poor land, quite different from that of the 
Islinois, though they sustain the same animals. The channel of the great river, although, for the 
most part of the width of one or two leagues, is entirely intercepted by a number of islands 
covered with wild timber, in which are so many vines that one can hardly pass through it. These 
are subject to inundation by the overflow of the river. They conceal generally the other shore of 
the river from view, so that it is rarely seen because of these islands. The bottom is very 
uneven, in ascending the river above the mouth of the Islinois. There are often shoals which 
cross the channel from one side to the other, over which canoes have difficulty in passing. It is 
true that in the current of the stream there is generally sufficient water to float the largest vessels; 
but there the stream is extremely rough and difficult to make headway. The Mississipi does not 
receive any considerable rivers from the west side, from the river of the Islinois up to the country 
of the Nadouessioux, where it receives that of the Otoutantas, Paote and Masko1<tens, who are of 
the Nadouessioux of the East, about one hundred leagues from Teakiki. 

THE WISCONSIN VALLEY AND THE ROUTE TO GREEN BAY. 

Following the course of the Mississipi, one finds the river 01<isconsing, ftlisconsing or 
Meschetz Odeba, which flows between the bay of the Ptwns and the Grand river. It runs at first 
from the north to the south, to about the 45th degree of north latitude, and from there turns 
to the west and southwest, and after a course of sixty leagues, falls into the Mississipi. It is 
almost as large as that of the Islinois, navigable up to that bend where a canoe portage is made 
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across a divide and a swampy prairie to reach the river Kakaling, which falls into the bay of the 
Puans, and perhaps further. The Misconsing runs between two hill-ranges, which recede from 
time to time and leave between them and the river prairies of considerable size, and lands 
untimbered, which are sandy and sterile. At other times the patch which is between these ridges 
and the river is, in places, more low and marshy; and then it is covered with timber and is 
flooded by the overflows of the river. The mountains diminish imperceptibly in size as one 
ascends the river, and at length, about three leagues from the portage, the land becomes flat and 
marshy, open on the side from which tile portage sets out, and covered with pines on the other 
side. The place where the canoes are carried is marked by a tree, on which there are two canoes 
rudely delineated by the savages; whence, after having walked about half a league, the river 
Kakaling [Fox] is found, which is only a rivulet rising from a marsh, and which winds about 
exceedingly, forming little lakes by enlarging itself, and then often becoming narrow. It is followed 
about 40 leagues, in the course of the bends it makes, and then is found the village of the Olltaga
mies. At one-half league from the river, on the north side, before arriving there, the river falls into 
a lake which may be eight leagues long and three leagues wide; and after passil1g the village about 
two lea,2;ues are found the Kakaling rapids, which are difficult to descend on account of the swiftness 
of the water, the frequency of rocks which it encounters, and three waterfalls where it is 
necessary to carry the canoes and their burden. They continue six lea.gues. Three leagues 
below them, at the debouchu1·e of this river into the bay of the Puans, is a house of the Jesuits, 
who truly have the key to the country of the beaver, where a brother blacksmith whom they 
have, and two companions, have changed more iron into beaver than the Fathers have of savages 
into Christians. 

About 23 or 24 leagues to the north, or northwest, from the mouth of the Ouisconsing [Wis
consin], which has also a rocky coast on the south side and a beautiful prairie on the north, near 
to three beautiful basins or bays of quiet water, is the river NoiTe [Black], called Ohabadeba by 
the Nadouesioux. This is of inconsiderable size, and at its mouth it is bordered on both sides by 
alders. Ascending about 30 leagues, all the way in nearly the same direction, we have the river 
B(mifs[Chippewa], about as large at its mouth as that of the Islinois. It is so called because of the 
number of these animals which are there found. It was explored ten or twelve leagues, and it 
remains of the same size and without rapids, bordered by mountains, which are separated farther, 
occasionally, so as to form prairies. There are several islands at its mouth, and it is lined with 
woods on both shores. 

LA SALLE'S OPINION OF DU LUTH. 

Thirty-eight or forty leagues higher is found the river by which Du Luth descended 
to the Mississipi. For three years he had been, contrary to orders, with a band of COUTeUTS 
del bois, in the lake Superior region. He had acted very boldly there, publishil1g every
where that at the head of his braves he did not fear the Grand Prevost, and that he would 
forcibly make him grant him amnesty. The coureUTS des bois, to whom he first had revealed his 
pretence, have been several times in the settlement, and have returned carrying merchandise and 
furs, of which they have meantime despoiled lake Superior, from all the approaches to which 
they have kept out the Outaouac during this year, so that they could not descend to Montreal. 

During this time and while he was at lake Superior, the Nadoltesioux, invited by the presents 
which the late Sieur Randin had made them in behalf of Count Frontenac, and the SanteuTS, who 
are the savages that bring the most peltries to Montreal, and who dwell at lake Superior, wishing 
to observe the repeated injunctions of said Frontenac, concluded a peace, which was to unite the 
nation of the Sauteurs to the French, and to allow them to go in trade to the country of the 
Nadouesioux, distant about 60 leagues to the west from lake Superior. Du Luth, in order to 
conceal his desertion, took this occasion to give it some excuse, and causes himself, with two of 
his fellow-deserters to pass as an envoy of the Count and charged with his orders, for the purpose 
of negotiating that peace--during which his comrades negotiate for a great number of beaver. 
He had a number of conferences with the Nadouesioux, and as he had no interpreter, he bribed 
one of mine, named Fafi'ert, till then a soldier at Fort Frontenac. Finally, the Sauteurs having 
been several times back and forth to the Nadouesioltx, and the Nadouesioux to the Sauteurs, seeing 
that there was nothing to fear, and that it was possible to increase the number of their beaver, he 
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across a divide and a swampy prairie to reach the river Kakaling, which falls into the bay of the 
Puani, and perhaps further. The Misconsing runs between two hill-ranges, which recede from 
time to time and leave between them and the river prairies of considerable size, and lands 
untimbered, which are sandy and sterile. At other times the patch which is between these ridges 
and the river is, in places, more low and marshy; and then it is covered with timber and is 
flooded by the overflows of the river. The mountains diminish imperceptibly in size as one 
ascends the river, and at length, about three leagues from the portage, the land becomes fiat and 
marshy, open on the side from which the portage sets out, and covered with pines OIl the other 
side. The place where the canoes are carried is marked by a tree, on which there are two canoes 
rudely delineated by the savages; whence, after having walked about half a league, the river 
Kakaling [Fox] is found, which is only a rivulet rising from a marsh, and which winds about 
exceedingly, forming little lakes by enlarging itself, and then often becoming narrow. It is followed 
about 40 leagues, in the course of the bends it makes, and then is found the village of the Outaga
mies. At one-half league from the river, on the north side, before arriving there, the river falls into 
a lake which may be eight leagues long and three leagues wide; and after passing the village about 
two leazues are found the Kakaling rapids, which are difficult to descend on account of the swiftness 
of the water, the frequency of rocks which it encounters, and three waterfalls where it is 
necessary to carry the canoes and their burden. They continue six leagues. Three leagues 
below them, at the debouchuTe of this river into the bay of the Puans, is a house of the Jesuits, 
who truly have the key to the country of the beaver, where a brother blacksmith whom they 
have, and two companions, have changed more iron into beaver than the Fathers have of savages 
into Cbristians. 

About 23 or 24 leagues to the north, or nortbwest, from the mouth of the Ouisconsing [Wis
consin], which has also a rocky coast on the south side and a beautiful prairie on the north, near 
to three beautiful basins or bays of quiet water, is the river NoiTe [Black], called Ohabadeba by 
the Nadouesioux. This is of inconsiderable size, and at its mouth it is bordered on both sides by 
alders. Ascending about 30 leagues, all the way in nearly the same direction, we have the river 
Boot/!s [Chippewa], about as large at its mouth as that of the Islinois. It is so called because of the 
number of these animals which are there found. It was explored ten or twelve leagues, and it 
remains of the same size and without rapids, bordered by mountains, which are separated farther, 
occasionally, so as to form prairies. There are several islands at its mouth, and it is lined with 
woods on both shores. 

LA SALLE'S OPINION OF DU LUTH. 

Thirty-eight or forty leagues higher is found the river by whi.ch Du Luth descended 
to the Mississipi. For three years he had been, contrary to orders, with a band of COUTetlTS 
de, bois, in the lake Superior region. He bad acted very boldly there, publishing every
where that at the bead of his braves he did not fear the Grand PTevost, and that he would 
forcibly make him grant him amnesty. The COUTeUTS des bois, to whom he first had revealed his 
pretence, have been several times in the settlement, and have returned carrying merchandise and 
furs, of which they have meantime despoiled lake Superior, from all the approaches to which 
they have kept out the Outaouac during this year, so that they could not descend to Montreal. 

During this time and while he was at lake Superior, the Nadouesioux, invited by the presents 
which the late Sieur Randin had made them in behalf of Count Frontenac, and the SauteuTS, who 
are the savages that bring the most peltries to Montreal, and who dwell at lake Superior, wishing 
to observe the repeated injunctions of said Frontenac, concluded a peace, which was to unite the 
nation of the Sauteurs to the French, and to allow them to go in trade to the counlryof the 
Nadouesioux, distant about 60 leagues to the west from lake Superior. Du Luth, in order to 
conceal his desertion, took this occasion to give it some excuse, and causes himself, with two of 
his fellow-deserters to pass as an envoy of the Count and charged with his orders, for the purpose 
of negotiating that peace--during which his comrades negotiate for a great number of beaver. 
He had a number of conferences with the Nadouesioux, and as he had no interpreter, he bribed 
one of mine, named Fafi'ert, till then a soldier at Fort Frontenac. Finally, the Sauteurs having 
been several times back and forth to the Nadouesioux, and the Nadouesioux to the Sauteurs, seeing 
that there was nothing to fear, and that it was possible to increase the number of their beaver, he 
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sent there this Faffert, by land, with some NailouesiO'U.X and SauteuTs, who returned in company 
with him. This young man having made a report on his return of the number of beaver which 
he Illight obtain from that direction, he resolved to attempt to go there himself; and under the 
guidance of a Sauteur and a Nadouesioux, with four Frenchmen, they ascended the Nemitsakouat, 
whence, by a short portage, he descended into that in which he said he had passed forty leagues 
of rapids; and having seen that the NadoU6sioux were further down with my men and the Father.~ 
having gone down the river from the village of the Nailouesioux where they had already been, he 
comes on to find them. He returned to the village, whence they all together re-dt1scended and by 
the way of the river Ouisconsing reached Montreal. There he was considerably elated at having 
been one of their party, having even insulted the commissaries, and also the Deputy Procureur, 
(at present the Procureur·General), named d'Auteuil. Mons. Ie Comte de Frontenac had him 
arrested, and took measures to keep him in prison in the bas tile at Quebec, intending to send him 
to France on the certification of the facts by Mons. l'Intendant, to the end that the amnesty 
granted to his coureurs des bois should not result in his discharge. 

To know who this Du Luth is, it is necessary that you be informed by Mons. Dalera. 
Meantime he pretends to have made a considerable discovery, and to demand this country as if to 
the advantage of the Islinois, a proceeding which is quite agreeable, and which he hopes may 
compensate for his rebellion. Secondly, there are only three routes by which to go there-one is 
by lake Superior, the second by the bay of the Puans, and the third by the Islinois and the terri
tory that is covered by my commission. The first two lie under suspicion, and it will not be 
necessary to open to him the third to my disadvantage, he not having incurred any expense, and 
having made great gain without risk, at the same time that I have endured great fatigues, perils 
and losses. Further, through the Islinois is a detour of three hundred leagues for him. For the 
greater part of the country of the Nadouesioux is not that which he has discovered. It has been 
known for a long time, and the R. P. Hennepin and Michel Accault were there before him. Even 
that one of his fellow-deserters who was there, was one of my soldiers whom he bribed. Further· 
more this country is not habitable, little adapted to cultivation, having only marshes full of wild 
rice (folie avoine) on which the IJeople live; and there can be derived from this discovery no 
advantage whether it be attributable to my men or to Du Luth, because the streams are not 
navigable. But the king having granted us the trade in buffalo hides, this would be ruined in 
going to and coming from the Nadouesioux by any other route than by lake Superior by which 
Count Frontenac has power to send him there in search for beaver, in pursuance 6f the authority 
which he has to grant permits. But if they go by way of the Ouisconsing, wherefor the present the 
chase of the buffalo is carried on, and where I have commenced an establishment, they will ruin 
the trade of which alone I am laying the foundation on account of the great number of buffaloes 
which are taken there every year, almost beyond belief. 

LA SALLE'S DESCRIPTION OF THE FALLS OF ST. ANTHONY. 

Ascending still the Mississipi, at twenty leagues above this river, are found the falls which 
those whom I sent, and who passed there first of all, named from St. Anthony. They have the 
height of thirty or forty feet, and there the river is also narrow. There is an island in the 
midst of the fall, and the two shores of the river are no longer bordered by mountains, which 
diminish insensibly up to there;* but the land on both sides is covered with light timber, ** as 
we style it, that is to say, oaks and other hard woods, standing far apart, such as grow only in 
poor lands. There are also some prairies. Here the canoes are carried about three or four hun
dred steps, and eight leagues above is the river of the Nadoesioux, on the westt side. It is narrow 
at its entrance and drains a poor cOllntry covered with shrubs through about fifty leagues, where 
it terminates in a lake called lake of the Issati, which spreads over a great marsh where grows the 
wild rice, at the point of its outlet in this river. 

* Hennepin says the mountains extend only to the mouth of the Wisconsin. iI Hennepin. 
** Perhaps this bois claVrs means decid'UOU8 trees. 

t This is. e"id!,nt!y an error of some copyist, as the river, which is well known as Rum river is an eastern tribu-
tary of the MisSlSSlPPl. ' 
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CAPTURE OF ACCAULT AND HIS PARTY. 

The Mississipi comes from the west, but it was not followed because of the adventure 
which happened to R. P. Louis, Michel Accault and their comrade. This affair happened in 
this way. After having pursued the course of the Mississipi till the 11th of April about 
three o'clock in the afternoon, rowing along the shore on the side of the lslinois, a band 
of a hundred Nadouesioux warriors who were going to slaughter some of the Tchatchakigona,* 
were descending the same river in thirty-three canoes made of birch bark. There were with 
them three women, and one of those slaves who serve the women, although they are men, 
whom the lslinois call Ikoueta. They passed along on the other side of some islands, and so 
several of the canoes had descended below that of the Frenchmen; but descrying it they all 
gathered together, and those who had gone below returning with all haste, they easily encom
passed it about and closed up the way. '1'here was one party of them on the land, who surrounded 
them on that side. Michel Accault, who was the leader, presmted them the calumet. They 
accepted it and smoked, after having made a circle on the ground covered with straw where they 
caused the Frenchmen to sit down. Immediately two of tile old men began to weep for the death 
of those of their kinsmen whom they designed to avenge; and after having taken some tobacco 
they made our men embark, and cross over first to the other side of the river. They followed on, 
after having uttered three cries, and pushed their canoes with all haste. On disembarking Michel 
Accault presented them with twenty knives and a measure and a half of tobacco, which they 
accepted. They had already stolen a demi-pique and several other small articles. They then 
traveled together ten days, without giving any sign of discontent or of evil design; but on the 
22nd of April, Ilaving reached the islands where they had slain some JYIaslccutens, they put the 
two dead whom they were going to avenge, and whose bones they carried with them, between P. 
Louis and Michel Accault. This is an ambiguous ceremony which they perform before their 
friends in order to incite them to compassion, and to cause them to make presents to cover them 
with, and before their slaves whom they take in war to make them understand that they must 
expect a treatment like to that which they render to the dead. Michel Accault unfortunately did 
not understand this nation, and there was not one slave of the other nations whom he did under
stand, which hardly ever happens, all the tribes in America having a number of those to whom 
they have granted life in order to replace their dead, after having sacrificed a great number to 
satisfy their vengeance. This enables them to understand almost all the tribes, since they become 
acquainted with three or four languages of those tribes who go farthest in war, sucll as the 11'0-

quois, the Islinois. the Akonsa, the Nadouesioux and &mteurs. Accault understood all these 
except the Nadouesioux; yet there are among them a number who have been slaves with the 
others, or who had come from them and have been taken in war, but by chance he did not find 
one of them in this company to interpret him to the others. It was necessary to give a full case 
of merchandise, and the next day twenty-four hatchets. At eight leagues below the falls of St. 
Anthony they determined to go by land to their village, distant about sixty leagues from thE> 
place of disembarking, not being willing to carry the goods of our men, nor to conduct them there 
by water. They made them then give up the rest of their hatchets, which they shared amongst 
themselves, promising to repay them well at the village; but two days afterward they divided also 
among themselves two cases of merchandise, and, falling into a quarrel concerning the division 
both of the merchandise and of the tobacco, each chief claiming to be the master, they sepa
rated in jealousy as they led the Frenchmen toward the village, where they promised to make 
satisfaction with beaver skins which they said they had in great number. 

THE P Al{TY AT MlLLE LACS. 

There they were received well, and at once made a banquet for Accault, who was in a differ
ent village from that where the R. P. Louis and the Picard were, but who were there also well 
received except that, several sportive young men having told the Picard to sing, the fear that he 
experienced made a coward of him, since only slaves sing on arriving at a village. Accault, who 
was not there, was not able to prevent it; but they were subjected to no other treatment like that 

--*Hennepin says Outaga1nis, and Parkman says Miarrl,.is. 
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which they impose on slaves. They were never tied; and after that, they promised the return of 
that which their young men had seized, since Accault, who had found some men to whom he 
could make himself understood, made them comprehend the importance of it, when they imme
diately danced two calumets, and offered several beaver skins with which to begin the payment; 
but as these were too little Accault would not be satisfied. Six weeks afterward, all having 
returned to the 01lisconsing with the N adoesioux on a hunt, the R. P. Louis Hennepin and the Picard 
resolved to go to the mouth of the river where I had promised to send messages, as I had done by 
six men, whom the Jesuits deceived, telling them that the'R. P. Louis and his fellow travelers 
had been slain. They allowed them to go there alone, to show them they were not regarded as 
slaves, and that Du Luth is wrong in boasting of having released them from slavery, since on the 
journey and as long as their food lasted, the Frenchmen had the best, although they suffered great 
hunger when the saval4es were without food. Jealousy was the sole cause of the pillage, 
because, as they were from different villages, and but few from that where the Frenchmen were 
to go, they did it in order to secure their portion of the merchandise, of which they feared they 
would receive none if they once entered the village wheTe the Frenchmen were to go; but the 
old men blamed greatly the young men, and offered and even began to make the restitution that 
Accault ought to have. They regarded the French so little as slaves that they gave to R. P. 
Louis and the Picard a canoe to go in search of my messengers. All that Du Luth can say is, that 
having come to the place where the Father and the two Frenchmen had gone in a hunt from the 
village, where, along with them he went for the first time when they returned there, he made it 
easier for them to return sooner than they would have done, because messengers whom I had sent 
had been dissuaded from going on; but we should have been in search for them the following 
spring if we had not learned, as we did in the winter, of their return by way of the Outagamis. 
Accault found himself so little a slave that he was intending to remain there until he should 
receive the payment that had been promised him. 

LA SALLE .TUSTIFIES THE EXPEDITION. 

I do not doubt but several things may be said of this expedition. 
(1.) That I ought to have sent a man who understood the language. To this it is easy to 

reply that I did not send Accault to the Nadouesioux but to explore the Grand river, that he 
understood the language of those who were nearest, such as the Otontanta the Aiounouea, the 
Kikapoll and the Maskoutens Nadouesioux through whom he was to pass first, and to take an 
interpreter from there for going further on, it being impossible to send those who understood all 
the languages. 

It will be said also that in the first expeditions it was not necessary to go with so much 
merchandise, which tempts the young men, already under bad subjection to the elders, and leads 
them to deeds which they would not do if they saw nothing which tempted them. To this I 
reply that, sending to those nations with whom we had acquaintance through the Islinois, and to 
whom Accault was a friend, because he had passed two winters and a summer there, during 
which time he had seen several of the most important of their villages where he was to pass, 
whom he had won by little presents, there was nothing to fear, at least in all probability-there 
being no likelihood that they would encounter an army of the Nadouesiot.x three hundred leagues 
from that country. (2) These voyages being difficult, those who undertake them do it only 
through the bope of gain, which they could not accomplish without merchandise. (3) Several 
of those savages having come to the lslinois while we were there, and having seen the merchan
dise which we had there, they would be filled either with anger or jealousy, believing that going 
into their country with but little would be either from a want of friendship for them or from 
some evil design. Finally, wishing to attract them to come and buy of our commodities and to 
make them accustomed to the use of them, it would be necessary to have a somewhat considerable 
quantity of them. 

I have thought it proper to give you this account of the adventures of this canoe because 
I do not doubt its being spoken of, and if you wish to confer with Father Louis HennePi~, Recol
lect, about it, who has returned to France, it is well to know something of it, for he will not fail 
to exaggerate everything; it is his character; and to me even he has written as if he had been nearly 
burnt up, although he has not been !:Ven in danger of it ; but he believes it is honorable in him to 
act in that way, anu he speaks 1Ho'!"ein ciccordance with what he wishes than what he knows. 
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Hennepin's account of the capture and captivity among the Nadoue

sioux is more circumstantial than that of La Salle, but in the main similar 

to his. Hennepin, however, recounts various indignities and deprivations 

to which they were subjected, regarding himself as a prisoner and a slave 

while at lake Buade. 

"In the beginning of July" the Frenchmen set out with the Indians on 

a grand buffalo-hunt down the Mississippi. In four days they reached the 

mouth of the St. Francis, or Rum river, * where they halted for the purpose 

of making more canoes; while Hennepin and the Picard proceeded down the 

Mississippi alone in a poor canoe intending to reach the Wisconsin river, 

where La Salle had agreed to send messages to them. H is probable, there

fore, that Hennepin first saw the Falls of St. Anthony on the 5th day of 

July, 1680,-\- in company with the Picard alone. On the 11th they were not 

far from the Wisconsin, after some adventure and delay. 

It is plain, also, that Hennepin saw the Falls of St. Anthony before he 

encountered Du Luth, and may be accredited with the first recorded exam

ination of the Mississippi between the Wisconsin river and the Rum river, 

and Du Luth with the first visit to the St. Croix river, which he prob

ably descended from the headwaters of the Bois Brule, known then as the 

Nemissakouat. (Plate-pages 5 and 6.) 

LA HONTAN IN MINNESOTA. 

Baron La Hontan's work, in which he describes a voyage on the river 

Long, made by himself in the winter of 1688-89, is largely fictitious. He 

states that he traveled sixty days in winter on a river 500 miles long, at 

the mouth of which are many rushes, which entered the Mississippi from 

the west. Mr. J. N. Nicollet regards the river that La Hontan entered as 

the Cannon river. It has also been suggested that on ascending this river to 

its source he passed into the Minnesota river, through some of the canoe 

routes and lakes which cause the headwaters of <lithe Cannon to interlock 

with those of the Le Sueur. Keating, the chronicler of Major Long's 

expedition to the sources of the St. Peter, supposed that the Root river 

--* On modern maps the name of St. Franci.;, is app~ied to the next strean1 above ~be Rum, and th~t may have been 
the river to which Hennepin referrl-'d in his iournal, SInce by a porta.ge the route by It to lake Buade IS ITluch less than 
the course of the Rum river, and the Indians may have followed that route. 

t The Minnesota Historical Society celebrated July'5, 1880. as the Bi-centennial of the discovury of the Falls of St 
Anthony. 
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Hennepin's account of the capture and captivity among the N adoue

sioux is more circumstantial than that of La Salle, but in the main similar 

to his. Hennepin, however, recounts various indignities and deprivations 

to which they were subjected, regarding himself as a prisoner and a slave 

while at lake Buade. 

"In the beginning of July" the Frenchmen set out with the Indians on 

a grand buffalo-hunt down the Mississippi. In four days they reached the 

mouth of the St. Francis, or Rum river,* where they halted for the purpose 

of making more canoes; while Hennepin and the Picard proceeded down the 

Mississippi alone in a poor canoe intending to reach the Wisconsin river, 

where La Salle had agreed to send messages to them. It is probable, there

fore, that Hennepin first saw the Falls of St. Anthony on the 5th day of 

July, 1680,-\- in company with the Picard alone. On the 11th they were not 

far from the Wisconsin, after some adventure and delay. 

It is plain, also, that Hennepin saw the Falls of St. Anthony before he 

encountered Du Luth, and may be accredited with the first recorded exam

ination of the Mississippi between the Wisconsin river and the Rum river, 

and Du Luth with the first visit to the St. Croix river, which he prob

ably descended from the headwaters of the Bois Brule, known then as the 

Nemissakouat. (Plate-pages 5 and 6.) 

LA HONTAN IN MINNESOTA. 

Baron La Hontan's work, in which he describes a voyage on the river 

Long, made by himself in the winter of 1688-89, is largely fictitious. He 

states that he traveled sixty days in winter on a river 500 miles long, at 

the mouth of which are many rushes, which entered the Mississippi from 

the west. Mr. J. N. Nicollet regards the river that La Hontan entered as 

the Cannon river. It has also been suggested that on ascending this river to 

its source he passed into the Minnesota river, through some of the canoe 

routes and lakes which cause the headwaters of 'the Cannon to interlock 

with those of the Le Sueur. Keating, the chronicler of Major Long's 

expedition to the sources of the St. Peter, supposed that the Root river 

--* On modern maps the name of St. Francb is applied to Lhe next streanl above ~he Rum, and th~t mn.y have been 
the river to which Hennepin referrl"d in his iournaJ, since hy a portage the route by It to lake Buade IS ll"tueh less than 
lhe course of the Rum river, and the Indians Ulay have followed that route. 

t The Minnesota Historical Society celebrated July), 1880. as the Bi-centennial of the discovury of the Falls 01 St 
Anthony. 
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was the one referred to by La Hontan, while others, with perhaps as good 

reasons, think he actually entered the Minnesota river. The very general 

and vague description which he makes of the physical character of the 

valley of the Riviere Longe will apply with equal correctness to either of 

these valleys, but the direction of the river he says he explored, as 

represented on his map, can only apply to the Root river. The Root river 

is less likely to be frozen in winter than either of the others, owing to the 

fact that it is derived largely from copious springs anq. subterranean streams 

that flow from the rocky bluffs between wjhich it runs (see the geology of 

Fillmore county), and is a larger stream than the Cannon, and further south. * 

LE SUEUR IN THE MINNESOTA VALLEY. 

Although there is mention made in the treatise of Nicholas Perrot, a 

trader and interpreter, and later an agent of the government in the upper 

Mississippi region, on the habits, custOtns and religions of the savages of North 

Am,erica, of the St. Croix and St. Peter's rivers, there seems to have been 

no further extension of knowledge of the geography of the region till the 

time of Le Sueur. 

The first accredited exploration of the Minnesota valley was made by 

Le Sueur, who first visited the upper Mississippi in 1683, with Perrot, in 

the interests of trade. He built a trading-post on Isle Pelee, a few miles 

below Hastings, in 1695, and in 1699 received a commission from D'Iberville 

to visit and examine a copper mine which he claimed to have discovered 

in the country of the Ioways. In April, 1700, with a single shallop and 

about twenty-five persons, he started from the settlements on the lower 

Mississippi for the mouth of the Minnesota river, where he arrived on the 

19th of September; and on the last day of the same month, being stopped 

by ice forty-four leagues above its union with the Mississippi, he determined 

to build his fort. His narrator, Penicaut, who was also his carpenter, states 

that this place was a le'Ctg'Ue 'Up the G1-een 1-iver (now the Blue Earth) on a 

point of land a quarter of a league distant from the woods. This river was 

so called "because it is of that color -by reason of a green earth, which, 

loosening itself from the copper mines, becomes dissolved in it and makes 

* Coxe in French's Rist. Col. of Louisiana, Part II., p.233, says lake Pepin was abo"e the "Long" river of 
La Hontan. 
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it green." Four leagues above the mouth of the St. Croix, at the mouth of 

a small lake, Le Sueur saw a large mass of copper. "It is on the edge of 

the water, in a small ridge of sandy earth, on the west of this lake."* The 

blue, or green, earth, which was mistaken for an ore of copper by Le Sueur, 

was obtained in a mine three-quarters of a league distant from the fort. 

The fort was named L'Huillier, from one of the chief collectors of the 

king, who had assayed the ore in Paris in 1696. Having spent the winter 

at his fort, in the spring of 1701 he descended the Mississippi with a large 

quantity of the ore, 4,000 pounds of which were sent to France. He 

intended to return, but in 1703 the garrison left by him arrived at Mobile, 

in charge of Derague, having been compelled to abandon the post on 

account of ill treatment by the Indians, and lack of supplies. This river 

is further described as being near a range of hills (Keating says mountains) 

ten leagues long that seemed to be composed of the same substance. 

Charlevoix says: " After removing a burnt, black crust, as hard as a rock, 

the copper could be scraped with a knife." Penicaut says: "This mine is 

situated at the beginning of a very long mountain which is upon the bank 

of the river, so that boats can go right to the mouth of the mine itself. At 

this place is the green earth, which is a foot and a half in thickness, and 

above it is a layer of earth as firm and hard as stone, and black and burnt 

like coal by the exhalation from the mine. The copper is scratched out 

with a knife. There are no trees upon this mountain. If this mine is 

good, it will make a great trade, because the mountain contains more than 

ten leagues running of the same ground. It appears, according to our 

observations, that in the very finest weather there is continually a fog 

upon this mountain."i" 
Mr. W. W. Mather, who accompanied Featherstonhaugh, says that he 

"found the green earth, but it contained no copper." Mr. Featherstonaugh 

is very positive in his denial of the existence of any copper in that locality, 

and pronounces the whole account a fabrication by Le Sueur. 

It is more probable that Le Sueur was honest in his conviction, but was 

mistaken in the value of the green earth which he mined. Charlevoix, 

La Harpe and Penicaut agree in the statement of the main facts, and jf 

.. Neill's Mmnesola, p 161. . .., 
t Translated by A. J Hill, in the Third Volume of ther Mmneso!a H .. toncaZ CbllecU/ms. 
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the copper could be seraped with a knife." Penicaut says: "This mine is 

situated at the beginning of a very long mountain which is upon the bank 

of the river, so that boats can go right to the mouth of the mine itself. At 

this place is the green earth, which is a foot and a half in thickness, and 

above it is a layer of earth as firm and hard as stone, and black and burnt 

like coal by the exhalation from the mine. The copper is scratched out 

with a knife. There are no trees upon this mountain. If this mine is 

good, it will make a great trade, because the mountain contains more than 

ten leagues running of the same ground. It appears, according to our 

observations, that in the very finest weather there is continually a fog 

upon this mountain."-!-
Mr. W. W. Mather, who accompanied Featherstonhaugh, says that he 

"found the green earth, but it contained no copper." Mr. Featherstonaugh 

is very positive in his denial of the existence of any copper in that locality, 
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It is more probable that Le Sueur was honest in his conviction, but was 
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* Neill's Minnesota, p 161. ., _ 
t Translated by A. J Hill, in the Third Volume of ther Minnesota H..,torwaJ Collectwns. 
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Le Sueur took a quantity to France for assay, it is not likely that he 

wilfully falsified the facts as to its origin and nature. There can be no 

question of the existence of both green and blue earth in that vicinity. 

The shales of the Cretaceous are common in that part of the state, and 

there is also a clayey deposit, supposed to be of the Cretaceous, found lying 

unconformably in eroded places in the Cambrian limestones of that valley. 

The hard, black, burnt crust mentioned, which, on being scraped, exhibited 

the copper, can be no other than the ironstone incrustation that covers the 

Cambrian limestones, as seen at Mankato, wherever the Cretaceous clays lie 

unconformably over them. 

OCHAGACH'S MAP. 

The oldest map of the region west of lake Superior was traced by a 

chief of the Assiniboines, named Ochagach, for Verendrye, in 1730, and 

was taken by Verendrye to t,he governor of Canada to induce him to equip 

<1n exploring expedition in seareh of a passage to the western ocean. rrhis 

map was sent to Paris and deposited in the Archives de la Mar'ine. A 

redueed transcript of this map is given below (Fig. 1.), derived from a fac

simile tracing in the Department of American History of the Minnesota 

Historical Society, through the courtesy of Mr. Neill. It was reproduced 

on the margin of Buache's map of 1754, and its contents are also incor

porated in Buache's general Carte Physique. (V. Plate 4.) It gave rise 

to the important and extensive explorations of Sieur Verendrye and his 

sons and nephew (Jeremaye), which extended through several years and 

covered the valleys of the Assiniboine and Saskatchawan, as well as those 

of the upper Missouri and the Yellowstone, to the "shining mountains." 

The water-course rudely represented on this chart, extending westward 

from lake Superior, is that which afterward became the international 

boundary. The river marked "R. de fond du L. Superieur" is evidently 

that whieh is now known as Vermilion river, north of Vermilion lake, and 

derived its designation by Ochagach from the fact that it furnished the 

main route, for east-bound canoes, to the head of lake Superior and the 

south shore of that lake; and, for a similar reason, that marked "Missis

sipi" represents the Big Fork river. The" Fleuve de l' ouest" is evidently 

the present Saskatchawan river, flowing into lake Winnipeg from the west, 
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and rising in the Rocky Mountains. Plate IV however, represents the 

river of the west as flowing into the Pacific, rising in lake Brochet in the 

neighborhood of the sources of the Missouri. 
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JONATHAN CARVER. 

Jonathan Carver in 1766 was the next to contribute to the geography 

and natural history of Minnesota. By this time the route for canoes along 

the northwestern boundary had become well known, and was annually 

traversed by hundreds of coureurs des bois and by thousands of Indians 

conveying furs to the lake shore, where at Fort Charlotte, now Grand Port

age, they were exchanged for supplies from Montreal, or were despatched 

in the light birch canoes to the distant markets of Montreal and Quebec. 

This route had been mapped by Ochagach in 1730 for Verendrye, and by 

Jeffrey in 1762. 

Carver ascended the Mississippi from the mouth of the Wisconsin 

to the falls of St. Anthony, of which he gives the fullest description 

up to that time, and, passing above the falls, reached the St. Francis 

river. Thence he descended, and made his way up the Minnesota river 

as far as the mouth of the Waraju, or Cottonwood, where he spent seven 

months-the winter and spring of 1766-67. Subsequently descending the 

Mississippi to Prairie du Chien, he passed through Wisconsin to lake 
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Jeffrey in 1762. 

Carver ascended the Mississippi from the mouth of the Wisconsin 

to the falls of St. Anthony, of which he gives the fullest description 

up to that time, and, passing above the falls, reached the St. Francif> 

rIver. Thence he descended, and made his way up the Minnef>ota river 
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Superior and Grand Portage, returning to Boston by way of the north 
shore of lake Superior, Michillimackinac and Detroit. 

Carver's book* states that he intended at first to pass by way of the 

lake of the Woods and lake Winnipeg, to the" heads of the river of the West, 

which, as I have said before, falls into the straits of Annian, the t ermina

tion of my intended progress," but falling short of supplies for presents to 

the Indians, and being unable to obtain them of the traders at Grand 

Portage, he was compelled to abandon his great exploration. 

*Travels through the interior parts of North America, in the years 1766. 1767 an d 1768. By J . Carver , Esq ., Captuin 
of a company of provincial troops during the late war with France, Dublin, 1779. 
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Passing through lake Pepin, he gives the usual description, adding the 
fallowing respecting the fauna: 

CARVER ON LAKE PEPIN AND THE MISSISSIPPI RIVER. 

Great numbers of fowl also frequent this lake and rivers adjacent, such as storks, swans, 
geese, brants and ducks; and in the groves are found plenty of turkeys and partridges. On the 
plains are the largest buffaloes of any in America. Here I observed the ruins of a "French 
factory, where it is said Captain St. Pierre resided and carried on a very great trade with the 
Naudowessies, before the reduction of Canada. 

The Mississippi, as far as the entrance of the river St. Croix, thirty miles above lake Pepin, is 
very full of islands, some of which are of considerable length. On these also grow great 
numbers of the maple or sugar tree, and around them vines loaded with grapes creeping to their 
very tops. From the lake upwards few mountains are to be seen, and those but small. 

CARVER ON CARVER'S CAVE. 

About thirty miles below the faUs of St. Anthony, at which I arrived the tenth day after 
I left lake Pepin, is a remarkable cave of an amazing depth. The Indians term it Wakon-teebe, 
that is the Dwelling of the Great Spirit. The entrance into it is about ten feet wide, the height 
of it five feet. The arch within is near fifteen feet high and about thirty feet broad. The bottom 
of it consists of fine, clear sand. About twenty feet from the entrance begins a lake, the water 
of which is transparent, and extends to an unsearchable distance; for the darkness of the cave 
prevents all attempts to acquire a knowledge of it. I threw a small pebble toward the interior 
parts of it with my utmost strength; I could hear that it fell into the water, and notwithstanding 
it was of so small a size, it caused an astonishing and horrible noise that reverberated through all 
those gloomy regions. I found in this cave many Indian hieroglyphics, which appeared very 
ancient, for time had nearly covered them with moss, so that it was with difficulty I could trace 
them. They were cut in a rude manner upon the inside of the walls, which were composed of a 
stone so extremely soft that it might be easily penetrated with a knife; a stone everywhere to be 
found near the Mississippi. The cave is only accessible by ascenaing a narrow, steep passage that 
lies near the brink of the river. 

At a little distance from this dreary cavern is the burying-place of several bands of the 
Naudowessie Indians. Though these people have no fixed residence, living in tents, and abiding 
but a few months on one spot, yet they always bri.ng the bones of their dead to this place, which 
they take the opportunity of doing when the chiefs meet to hold their councils and to settle all 
public affairs for the ensuing summer. 

Ten miles below the falls of st. Anthony the river St. Pierre, called by the natives 
Wadapaw Menesotor, falls into the MissiSSippi from the west. It is not mentioned by Father 
Hennepin, although a large, fair river; this omission, I conclude, must have proceeded from a 
small island that is situated exactly at its entrance, by which the sight of it is intercepteu. 
I should not have discovered this river myself had I not taken a view, when I was searching for 

it, from the high lands opposite, which rise to a great height. Nearly over against this river I 
was obliged to leave my canoe, on account of the ice, and travel by land to the falls of 
St. Anthony, where I arrived on the 17th of November. The Mississippi, from the St. Pierre to 
this place, is rather more rapid than I had hitherto found it, and without islands of any consid
eration. 

CARVER AT THE FALLS OF ST. ANTHONY. 

The falls of St. Anthony received their name from Father Louis Hennepin, a French 
miSSionary, who traveled into those parts about the year 1680, and was the first European ever 
seen by the natives. This amazing body of waters, which are about 250 yards over, form a most 
pleasing cataract; they fall perpendicularly about thirty feet, and the rapids below, in the space 
of 300 yards more, rendered the descent considerably greater; so that when viewed at a 
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factory, where it is said Captain St. Pierre resided and carried on a very great trade with the 
Naudowessies, before the reduction of Canada. 

The Mississippi, as far as the entrance of the river St. Croix, thirty miles above lake Pepin, is 
very full of islands, some of which are of considerable length. On these also grow great 
numbers of the maple or sugar tree, and around them vines loaded with grapes creeping to their 
very tops. From the lake upwards few mountains are to be seen, and those but small. 

CARVER ON CARVER'S CAVE. 

About thirty miles below the falls of St. Anthony, at which I arrived the tenth day after 
I left lake Pepin, is a remarkable cave of an amazing depth. The Indians term it Wakon-teebe, 
that is the Dwelling of the Great Spirit. The entrance into it is about ten feet wide, the height 
of it five feet. The arch within is near fifteen feet high and about thirty feet broad. The bottom 
of it consists of fine, clear sand. About twenty feet from the entrance begins a lake, the water 
of which is transparent, and extends to an unsearchable distance; for the darkness of the cave 
prevents all attempts to acquire a knowledge of it. I threw a small pebble toward the interior 
parts of it with my utmost strength; I could hear t.hat it fell into the water, and notwithstanding 
it was of so small a size, it caused an astonishing and horrible noise that reverberated through all 
those gloomy regions. I fOlmd in this cave many Indian hieroglyphics, which appeared very 
ancient, for time had nearly covered them with moss, so that it was with difficulty I could trace 
them. They were cut in a rude manner upon the inside of the walls, which were composed of a 
stone so extremely soft that it might be easily penetrated with a knife; a stone everywhere to be 
found near the Mississippi. The cave is only accessible by ascenaing a narrow, steep passage that 
lies near the brink of the river. 

At a little distance from this dreary cavern is the burying-place of several bands of the 
Naudowessie Indians. Though these people have no fixed residence, living in tents, and abiding 
but a few months on one spot, yet they always bri.ng the bones of their dead to this place, which 
they take the opportunity of doing when the chiefs meet to hold their councils and to settle all 
public affairs for the ensuing summer. 

Ten miles below the falls of St. Anthony the river St. Pierre, called by the natives 
Wadapaw Menesotor, falls into the Mississippi from the west. It is not mentioned by Father 
Hennepin, although a large, fair river; this omission, I conclude, must have proceeded from a 
small island that is situated exactly at its entrance, by which the sight of it is intercepted. 
I should not have discovered this river myself had I not taken a view, when I was searching for 

it, from the high lands opposite, which rise to a great height. Nearly over against this river I 
was obliged to leave my canoe, on account of the ice, and travel by land to the falls of 
St. Anthony, where I arrived on the 17th of November. The Mississippi, from the St. Pierre to 
this place, is rather more rapid than I had hitherto found it, and without islands of any consid
eration. 

CARVER AT THE FALLS OF ST. ANTHONY. 

The falls of St. Anthony received their name from Father Louis Hennepin, a French 
missionary, who traveled into those parts about the year 1680, and was the first Europ'3an ever 
seen by the natives. This amazing body of waters, which are about 250 yards over, form a most 
pleasing cataract; they fall perpendicularly about thirty feet, and the rapids below, in the space 
of 300 yards more, rendered the descent considerably greater; so that when viewed at a 



22 THE GEOLOGY OF MINNESOTA. 
[Carver, 1766. 

distance they appear to be much higher than they really are. The above-mentioned traveler has 
laid them down at about sixty feet; but he has made a greater error in calculating the height of 
the falls of Niagara, which he asserts to be 600 feet, whereas, from later observations accurately 
made, it is well known that it does not exceed 140 feet. But thel:good Gfather, I fear, too 
often had no otherfoundation for his accounts than report, or, at best, a slight inspection. 

FIG. 3. CARVER' S SKETCH OF THE FALLS OF ST. ANTHONY, 1766. 

In the middle of the falls stands a small island about forty feet broad and somewhat 
longer, on which grow a few cragged hemlock and spruce trees, and about half way between this 
island and the eastern shore is a rock, lying at the very edge of the fall in an oblique position, that 
appeared to be about five or six feet broad and thirty or forty feet long. These falls vary much 
from all the others I have seen , as you may approach close to them without finding the least 
obstruction from any intervening hill or precipice. 

The country around them is extremely beautiful. It is not an uninterrupted plain where 
the eye finds no relief, but composed of many gentle ascents which, in the summer, are covered 
with the finest verdure, and interspersed with little groves that give a pleasing variety to the 
prospect. On the whole, when the falls are included, which may be seen at the distance of four 
miles, a more pleasing and picturesque view cannot, I believe, be found throughout the universe. 
I could have wished that I had happened to enjoy this glorious sight at a more seasonable time of 
the year, whilst the trees and hillocks were clad in Nature's gayest livery, as this must have greatly 
added to the pleasure I received; however, even then, it exceeded my warmest expectations. I 
bave endeavored to give the reader as just an idea of this enchanting spot as possible in the plan 
annexed; but all description, whether of the pencil or the pen, must fall infinitely sbort of the 
original. 

At a little distance below the falls stands a small island, of about an acre and a half, on 
which grow a great number of oak trees, every branch of which, able to support the weight, was 
full of eagles' nests. The reason that this kind of birds resort in such numbers to this spot is that 
they are here secure from the attacl\s eitner of man or beast, their retreat being guarded by the 
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rapids, which the Indians never attempt to pass. Another reason is that they find a constant 
. supply of food for themselves and their young, from the animals and fish which are dashed to pieces 

by the falls and driven on the adjacent shore. 
Having satisfied my curiosity, as far as the eye of man can be satisfied, I proceeded on, still 

accompanied by my young friend,* till I had reached the river St. Francis, near sixty miles above 
the falls. To this river Father Hennepin gave the name of St. Francis, and this was the extent of his 
travels, as well as mine, toward the northwest. As the season was so far advanced, and the weather 
extremely cold, I was not able to make so many observations on these parts as I otherwise should 
have done. 

It might however, perhaps, be necessary to observe that in a little tour I made about the 
falls, after traveling fourteen miles by the side of the Mississippi, I came to a river nearly twenty 
yards wide which ran from the northeast, called Rum river. And on the 20th of November came 
to another termed Goose river, and about twelve yards wide. On the 21st I arrived at the St. 
Francis which is about thirty yards wide. Here the Mississippi itself grows narrow, being not 
more than ninety yards over; and appears to be chiefly composed of small branches. The ice 
prevf\nted me from noticing the depth of any of these rivers.t 

The country in some places is hilly, but without large mountftins, and the land is tolerably 
good. I observed here many deer and carraboes, some elk, with abundance of beavers, otters and 
other furs. A little above this to the northeast, are a number of small lakes: called the Thousand 
lakes; the parts about which, though but little frequented, are the best within many miles for 
hunting, a'l the hunter never fails of returning loaded beyond his expectations. 

CARVER ASCENDS THE MINNESOTA. 

On the 25th I returned to my canoe which I had left at the mouth of the river St. Pierre; 
and here 1 parted with regret from my young friend the prince of the Winnebagoes. This river 
being clear of ice by reason of its southern situation, I found nothing to obstruct my passage. 
On the 28th, being advanced about forty miles, I arrived at a small branch that fell into it from 
the north; to which as it had no name that I could distinguish it by, I gave my own, and the 
reader will find it in the plan of my travels denominated Carver's river. About forty miles higher 
up I came to the forks of the Verd and Red Marble rivers, which join at some little distance before 
they enter the St. Pierre. 

The river St. Pierre, at its junction with the Mississippi, is about a hundred yards broad, 
and continues that breadth nearly all the way I sailed upon it. It has a great depth of water, and 
and in some places runs very briskly. About fifty miles from its mouth are some rapids, and 
much higher up there are many others. 

I proceeded up this river about two hundred miles, to the country of the Nadowessies of 
the Plains, which lies a little above the forks formed by the Verd and Red Marble rivers [i.e. The 
Blue Earth and Watonwan rivers.-N. H. W.] just mentioned, where a branch from the south 
nearly joins the Messorie river.t By the accounts I received from the Indians I have reason to 
believe that the river St. Pierre and the Messorie, though they enter the Mississippi twelve hundred 
miles from each other, take their rise in the same neighborhood, and this within the space of a 
mile. The river st. Pierre's northern branch [i. e. The main river.-N. H. W.] rises from a num
ber of lakes [Big Stone L.-N. H. W.] near the Shining Mountains, and it is from some of these, 
also, that a capital branch [Red River of the North.-N. H. W.] of the river Bourbon [Nelson 
river.-N. H. W.] which runs into Hudson'~ bay, has its sources. * * * ~ h.av~ l~arned ~hat 
the four most capital rivers of North Amenca, VIZ., the St. Lawrencfl, the MISSISSIPPI, the nver 
Bourbon, and the Oregon, or River of the West, have their sources in the same neighborhood. 
The waters of the three former, are within thirty miles of each other; the latter, however, is 

rather farther west.~ 
--*A young "prince" of the Winnebago Indians whom he had encountered a few miles below the Minnesota river. 

tThe distance to Rum river is approximately correct. TJ.1e Goo~e river is now the Crow river, and the ~lk. which 
is now sometimes styled the St. Francis river (thou~h Hennepm appbed the name to the outlet of L. Buade) lS the only 
one to which Carver can refer, said to be 30 yards wlde. 

tThe sources of the Warajn river are near those of the. Rock river, the latter being a branch of the MissourI. Car
ver wintered at the mouth of the Waraju (or Cottonwood) rlver. eThis idea of the proximity of the sourne of the Oregon to those of the other rivers mentioned is represented on the 
map accompanying Du Pratz' Histaire de la Laumane. 
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rapids, which the Indians never attempt to pass. Another reason is that they find a constant 
supply of food for themselves and their young, from the animals and fish which are dashed to pieces 
by the falls and driven on the adjacent shore. 

Having satisfied my curiosity, as far as the eye of man can be satisfied, I proceeded on, still 
accompanied by my young friend,* till I had reached the river St. Francis, near sixty miles above 
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good. I observed here many deer and carraboes, some elk, with abundance of beavers, otters and 
other furs. A little above this to the northeast, are a number of small lakes: called the Thousand 
lakes; the parts about which, though but little frequented, are the best within many miles for 
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the Plains, which lies a little above the forks formed by the Verd and Red Marble rivers [i.e. The 
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This shows that these parts are the highest lands in ,North America; and it is an instance 
not to be paralleled on the other three quarters of the globe, that four rivers of such magnitude 
should take their rise together, and each, after running separate courses, discharge their waters 
into dfferent oceans at the distance of two thousand miles from their sources. 

CARVER'S OPINION OF THE MINNESOTA VALLEY. 

The river St, Pierre, which runs through the territories of the Naudowessies, flows through 
a most delightful country, abounding with all the necessaries of life that grow spontaneously, and 
with a little cultivation it might be made to produce even the luxuries of life. Wild rice grows here 
in great abundance; and every part is filled with trees bending under their loads of fruit, such as 
plums, grapes and apples; the meadows are covered with hops, and many sorts of vegetables; 
whilst the ground is stored with useful roots, with angelica, spikenard, and ground-nuts as large as 
hen's eggs. At a little distance from the sides of the river are eminences from which you have 
views that cannot be exceeded even by the most beautiful of those I have already described; 
amidst these are delightful groves, and such amazing quantities of maples th3t they would produce 
sugar sufficient for any number of inhabitants. 

THE ST. PETER SANDSTONE. 

A little way from the mouth of this river, on the north side of it, stands a hill, one part of 
which, that toward the Mississippi, is composed entirely of white stone, of the same soft nature as 
that I have before described; for such indeed is all the stone in this country. But wllat appears 
remarkable is, that the color of it is as white as the driven snow, The outward part of it was 
crumbled by the wind and weather into heaps of sand, of which a beautiful composition miglit be 
made; or, I am of opinion, that when properly treated, the stone itself would grow harder by time, 
and have a very noble effect in architecture, 

Near that branch which is termed the Marble river, is a mountain, from which the Indians 
get a sort of red stone, out of which they hew the bowls of their pipes. [This, doubtless, is a 
reference to the catlinite of Pipestone county.-N. H. W.] 

Carver's work contains a dissertation on the origin, manners, customs, 

religion and language of the Indians, followed by a chapter on the leading 

species of animals, particularly the game animals, and on the trees, shrubs, 

roots, herbs and flowers of the interior parts of North America, but as he 

assigns none of them to their habitats, they cannot be claimed as indigenous 

to Minnesota, though doubtless most of them are. 

Carver gives a description and location of many of the lakes northwest 

from Grand Portage, and of some in northern Minnesota, about the head

waters of the Mississippi and the Red river of the North, but as he did not 

visit them, and his account is based wholly on descriptions derived from the 

Indians and traders, it is quite incorrect in some particulars. He states that 

"the most remote source" of the Mississippi river is a lake not far from Red 

lake, a little to the southwest, called White Bear lake, of about the same 

size as Red lake.* It is now known as lake Whipple. 

, ~The map accompan"l;'ing Carver's, book (Lon,don edition) sh?ws the general inaccuracy of Carver not only in 
deplCtlng, hIS own observatIons, but also In reprodUCIng- those of earlIer w~t~rs. "The country of peace" and the Red 
Marble rlver, are so named doubtless from the red quartzyte and cathmte (the latter used for making the peace 
calumet) a!,out,the headwaters of the Watonwa,?- and \',ottonwood rivers, and shonld be represented on the west Fork of 
the Verd rlver Instead of the east, The mountams of The oountryofpeace" area poetic exaggeration like Hiawatha'S 
H Mountains of the Prairie.)) Compare :r<:eating's strictures upon Carver in Long's Expedition in 1823, Vol. 1, p. 336. 
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get a sort of red stone, out of which they hew the bowls of their pipes. [This, doubtless, is a 
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Captain Carver did not give up his design of reaching the "straits of 

Annian" through the headwaters of the great streams flowing east and 

west from Minnesota, and organized a party to carry out the purpose in 

which he had failed, on his return to England. This was to be under the 

auspices of Richard Wentworth, Esq., member of Parliament for Stafford, 

and was to set out in 1774, when the troubles incident to the Revolutionary 
war put a stop to the enterprise. 

II. PERIOD OF TERRITORIAL EXPLORATION, 1783 TO 1858. 

The war of the Revolution which left the east bank of the Mississippi 

in the posse~sion of the United States and the west bank in the possession 

of the French, operated not only to terminate English and French explora

tion, but to retard that of the United States. It was not till after the cession 

of Louisiana by France that the United States government instituted meas

ures for the exploration of the unknown country west of the Mississippi, 

when, in 1805, Captains Lewis and Clarke were dispatched to explore the 

Missouri river, and Lieutenant Z. M. Pike to ascend the Mississippi to its 

source. Lieut. Pike found the upper Mississippi country occupied by trading 

posts of the Northwest Fur Company, over which was still flying the English 

flag, a fact which attests the isolation of that region since the peace con

cluded in 1783. One of these posts was found at Red Cedar lake, (north of 

Mille Lacs) one at Sandy lake and two at Leech lake, whose influence 

extended" from the head of lake Superior to the source of the Mississippi 

and down Red river." This company had employed Mr. David Thompson as 

explorer and geographer for many years, and Lieut. Pike refers to his having 

established the latitude of Red Cedar lake (now Cass L.) supposed to be 

the source of the Mississippi, in 1798, finding this Post to be in latitude 

47° 38'. Mr. Thompson's maps and papers never having been published. 

Lieut. Pike is to be accredited with the first authenticated examination of 

the Mississippi valley from the St. Francis river to Red Cedar lake. * 
-* An account of expeditions to the souroes of the Mississippi, and through the western parts of Louisiana, * * 
* * Performed by order of the Government of the United States during the years 1805, 1806 and 1807, by Major Z. 
M. Pike. Philadelphil>, 1810. 
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when, in 1805, Captains Lewis and Clarke were dispatched to explore the 
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source. Lieut. Pike found the upper Mississippi country occupied by trading 

posts of the Northwest Fur Company, over which was still flying the English 

flag, a fact which attests the isolation of that region since the peace con

cluded in 1783. One of these posts was found at Red Cedar lake, (north of 

Mille Lacs) one at Sandy lake and two at Leech lake, whose influence 

extended" from the head of lake Superior to the source of the Mississippi 

and down Red river." This company had employed Mr. David Thompson as 

explorer and geographer for many years, and Lieut. Pike refers to his having 

established the latitude of Red Cedar lake (now Cass L.) supposed to be 

the source of the Mississippi, in 1798, finding this Post to be in latitude 

47° 38'. Mr. Thompson's maps and papers never having been published. 

Lieut. Pike is to be accredited with the first authenticated examination of 

the Mississippi valley from the St. Francis river to Red Cedar lake. * 
-* An account of expeditions to the sources of the Mississippi, and through the western parts of Louisiana. * * 
* * Performed by order of the Government of the United States during the years 1805, 1806 and 1807, by lI'J:ajor Z. 
M. Pike. Philadelphia, 1810. 
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MORRISON DISCOVERS ITASCA LAKE IN 1804. 

The country of the upper Mississippi was pretty well known to the 

coureurs des bois of the various fur companies probably, before the advent of 

Pike, but there is almost nothing preserved of all their explorations. 

Mr. William Morrison, however, has given in a brief letter to the Minnesota 

Historical Society* a statement of his own discovery of Elk lake (now called 

Itasca) in 1804, mentioning also Cross lake, (Pemidji lake), Red Cedar lake 

and Leech lake for the first time. He also states that he wintered at Rice 

lake, tributary to Rice river, a branch of the Red river of the North, in 

1803-4. In order to reach it he made a portage from the Mississippi, a short 

distance below Elk laJ{e, westward, known as the Portage of the Height of 

Land, or the dividing ridge that separates the waters of the Mississippi from 

those that empty into the Red river of the North. 

LIEUT. Z. M. PIKE. 

Reaching the falls of St. Anthony Lieut. Pike made a careful survey, and 

wrote a description of the portage route in his journal, and a brief description 

of the falls in a letter to General Wilkinson at St. Louis. He added nothing 

of value to the natural history and geography of the Mississippi valley 

below the falls of St. Anthony. With twenty soldiers he attempted to reach 

Leech lake, but by stress of weather and early snow was compelled to erect a 

winter stockade on the west side of the Mississippi a short distance below Pike 

rapids. Here having deposited the most of his baggage and supplies, he 

pushed forward in midwinter, with indefatigable energy and industry, with 

a foot-party, as far as Sandy lake. Thence he proceeded toward Leech lake 

(then denominated lake La Sang Sue) by way of the Willow river valley and 

Pokegama lake, where he arrived February 1st, 1806. A few days later, 

having visited the N. W. Co.'s station at Red Cedar lake and ascertained its 

latitude (47 0 42' 40"), where he found a hospitable Canadian named Roy, 

he set out on his return to his stockade, by a different route, traveling south

eastwardly by way of lakes to Whitefish lake, which he states may be 

considered the main source of Pine river, reaching the Mississippi at the 

mouth of a creek about nine miles above the mouth of Pine river. Making 

"Minnesota Historical Collections, Volume I. p. 417. 
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a short visit to Mr. Grant's trading-post on "Red Cedar lake"* he left on 

the 28th of February on his descent to his stockade, where he stayed till 

the ice broke up in the spring, when he returned to St. Louis. 

LIEUTENANT PIKE ON THE FALLS OF ST. ANTHONY. 

In order to complete the history of the falls of St. Anthony from the 

time of their discovery to the final occupancy of the place by permanent 

settlements, with a view to ascertaining their rate of recession by means of 
the islands which have undergone changes from time to time, as noted by 

different visitors, Lieut. Pike's description is herewith given, as one of the 

most exact and reliable. 

In the appendix to his journal is found a letter addressed to Gen. Wil
kinson, dated "26th Sept. above the falls of 8t. Anthony" containing the 
following: 

The place where the river falls over the rocks appears to be about fifteen feet perpen
dicular, the sheet being broken by one large island on the east and a small one on the west, the 
former commencing below the shoot, and extending 500 yards above; the river then falls through 
a continued bed of rocks, with a descent of at least 50 feet perpendicular in the course of half a 
mile-from thence to the St. Peters, a distance of eleven miles by water, there is almost one con
tinued rapid, aggravated by the interruption of twelve small islands. The carryiug place has two 
hills, one of 25 feet, the other of 12, with an elevation of 45", and is about three-fourths of a mile 
in length. Above the shoot the river is of a considerable width, but below (at this time) I can 
easily cast a stone over it. The rapids, or suck, comes about a half a mile above the shoot, when 
the water becomes calm and deep. He adds that this is merely a coup d' oouil. 

On page 51, of the same appendix, he gives further particulars concern
ing the falls, viz: 

As I ascended the Mississippi the falls of St. Anthony did not strike me with that majestic 
appearance which I had been taught to expect from the description of former travelers. On an 
actual survey I find the portage to be 260 poles; but when the river is not very low, boats ascend
ing may be put in 81 poles below, at a large cedar tree, which would reduce it to 229 poles. The 
hill over which the portage is made is 69 feet ascent, with an elevation at the point of debarkation 
of 45°. The fall of the water between the place of debarkation and reloading is 58 feet; the 
perpendicular fall of the shoot is 16~ feet. The width of the river above the shoot is 627 yards; 
below 209. For the form of the shoot see a rough draught herewith. In high water the appear
ance is much more sublime, as the great 'quantity of water then forms a spray which in clear 
weather reflects from some positions the colors of the rainbow, and when the sky is o'ercast, 
cover the falls in gloom and chaotic majesty. 

LIEUT. PIKE ABOVE THE FALLS OF ST. ANTHONY. 

From the falls of St. Anthony to Rum river, the Mississippi is almost one continued chain 
of rapids, with the eddiElJ formed by winding channels. Both sides are prairie, and scarcely any 
timber but small groves of scrub oak. Rum river is about 50 yards wide at its mouth, and takes 
its source in Le Mille Lac, which is about thirty-five miles south of Lower Red Oedar lake. 
The small Indian canoes ascend this river quite to the lake, which is considered as one of the best 

-*This Red Cedar lake in other places is styled Lower Red Cedar lake, and is a few miles southwest of Aitkin. 
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--*This Red Cedar lake in other places is styled Lower Red Cedar lake, and is a few miles southwest of Aitkin. 
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fur-hunting grounds for some hundreds of miles, and has been long a soene of renoount6rs 
between the hunting parties of the Sioux and Sauteaux. The last winter a number of the Fols 
Avoins and Sioux, and some Sauteaux, wintered in that quarter. From Rum river to Leaf river, 
(oalled by Father Hennepin and Carver the river St. Francis, and was the extent of their travels) 
the prairies oontinue with a few interruptions. The timber, sorub oak, with now and then a 
lonely pine. Previous. to your arrival at Leaf river you pass Crow river on the west, about 30 
yards wide, which bears from the Mississippi S. W. Leaf river is only a small stream of not 
more than 15 yards over and bears N. by W. 

The elk begin to be very plentiful; some buffalo, quantities of deer, raoooons, and on the 
prairie a few of the animals called by the French brelaws. 

From thenoe to Sac river [Sauk river] a little above the Grand rapids, both sides of the 
river are generally prairie, with skirts of sorub oak. The navigation still obstruoted with ripples, 
but with some intermissions of a few miles. 

At the Grand rapids the river expands itself to about 3-4 mile in width (its general width 
being not over 3-5 mile) and tumbles over an unequal bed of rocks for about two miles, through 
which there oannot be said to be any ohannel; for notwithstanding the rapidity of the ourrent, one 
of my invalidS who waR on the W. shore waded to the E. (where we were enoamped.) The east 
bank of the rapids is It very high prairie, the west scrubby woodland. The Sac river is a consid
erable stream which comes in on the west, and bears S. W., and is 200 yards wide at its mouth. 

The quantity of game still inoreasing from the Sao river to Pine oreek, (the plaoe where 
I built my stockade and left part of my party) the borders are prairie, with groves of pine on the 
edge of the bank; but there are some exceptions, where you meet with small bottoms of oak, 
ash, maple and lynn. In this distance there is an intermission of rapids for about 40 miles when 
they commence again and are full as difficult as ever. There are three small creeks emptying in 
on the west scaroely worthy of notice, and on the east are two small rivers, oalled Lake and Clear 
rivers.... The former quite a small one bears N. W. and is about 15 yards wide at its mouth; and 
about three miles from its entrance is a beautiful small lake, around whioh resort immense herds 
of elk and buffalo. Olear river is a beautiful little stream of about SO yards in width, and heads 
in some swamps and small lakes on which the Sauteaux of Lowe1' Red Cedar lake, and Sandy lake, 
frquently came to hunt. The soil of the prairies from above the falls is sandy, but would raise 
small grain in abundance; the bottoms rich and fit for corn or hemp. Pine oreekt is a small 
stream which comes in on the west shore and bears nearly west. It is bounded by large groves of 
white and red pine. From Pine creek to the Isle De Corbeau, (or river of that name) two small 
rivers come in on the west shore. The first is of little consequence; but the second, called Elk 
river is entitled to more consideration from its communication with the river St. Peters. They 
first ascend it to a small lake, cross it, then ascend a small stream, [Long Prairie river] to a 
large lake, [Carlos lake] from which they make a portage of four miles west and fall into the 
Sauteaux river, LLittle Chippewa] which they descend into the river St. Peters. On the east side 
is one small stream, (lVunkesebe river) which heads toward Lower Red Cedar lake, and is bounded 
by hills. '1'he whole of this distance is remarkably difficult to navigate, being one continued 
succession of rapid shoals and falls; but there is one deserves to be more particularly noticed, 
viz: the place called by the French Le shute de la Roche Peinture, which is certainly the third 
obstacle in point of navigation which I met with in my whole route. The shore where there is 
not prairie is a continued succession of pine ridges. The entrance of the river De Corbeau is partly 
hid by the island of that name, and discharges its waters into the MiSSissippi above and below it ; 
the lowest channel bearing from the Mississippi N. 650 W. This (in my opinion) should be termed 
the forks of the MiSSissippi, it being nearly of equal magnitude and heading not far from the same 
source; although taking a much more direct course to their junction. It may be observed on the 
ohart, that from St. Louis to this place, the course of the river had been generally N. to the W. 
and that from here it bore N. E. This river affords the best and most approved oommunication with 
the Red river, and the navigation is as follows. You ascend the river De ~orbeau IS0t miles to the 
entrance of the river Des Fet!illes, which comes from the N. W. This you asoend ]SO miles also, 

"Lake river is now called Little Rock creek, and Clear river is the Platte. 
+Now called Swan river. 
+Pike' B distances are generally too great. 
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Avoins and Sioux, and some Rauteaux, wintered in that quarter. From Rum river to Leaf river, 
(called by Father Hennepin and Carver the river St. Francis, and was the extent of their travels) 
the prairies continue with a few interruptions. The timber, scrub oak, with now and then a 
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erable stream which comes in on the west, and bears S. W., and is 200 yards wide at its mouth. 

The quantity of game still increasing from the Sac river to Pine creek, (the place where 
I built my stockade and left part of my party) the borders are prairie, with groves of pine on the 
edge of the bank; but there are some exceptions, where you meet with small bottoms of oak, 
ash, maple and lynn. In this distance there is an intermission of rapids for about 40 miles when 
they commence again and are full as difficult as ever. There are three small creeks emptying in 
on the west scarcely worthy of notice, and on the east are two small rivers, called Lake and Clear 
rivers:* The former quite a small one bears N. W. and is about 15 yards wide at its mouth; and 
about three miles from its entrance is a beautiful small lake, around which resort immense herds 
of elk and buffalo. Clear river is a beautiful little stream of about 80 yards in width, and heads 
in some swamps and small lakes on which the Saute au x of Lower Red Cedar lake, and Sandy lake, 
frquently came to hunt. The soil of the prairies from above the falls is sandy, but would raise 
small grain in abundance; the bottoms rich and fit for corn or hemp. Pine creekt is a small 
stream which comes in on the west shore and bears nearly west. It is bounded by large groves of 
white and red pine. From Pine creek to the Isle De Corbeau, (or river of that name) two small 
rivers come in on the west shore. The first is of little consequence; but the second, called Elk 
river is entitled to more consideration from its communication with the river St. Peters. They 
first ascend it to a small lake, cross it, then ascend a small stream, [Long Prairie river] to a 
large Jake, [Carlos lake] from which they make a portage of four miles west and fall into the 
Sauteaux river, LLittle Chippewa] which they descend into the river St. Peters. On the east side 
is one small stream, (Nnnkesebe river) which heads toward Lower Red Cedar lake, and is bounded 
by hills. '1'he whole of this distance is remarkably difficult to navigate, being One continued 
succession of rapid shoals and falls; but there is one deserves to be more particularly noticed, 
viz: the place called by the French Le sh1,te de la Roche Peinture, which is certainly the third 
obstacle in point of navigation which I met with in my whole route. The shore wh~re there is 
not prairie is a continued succession of pine ridges. The entrance of the river De Corbeau is partly 
hid by the island of that name, and discharges its waters into the Mississippi above and below it; 
the lowest channel bearing from the MissiSSippi N. 65° W. This (in my opinion) should be termed 
the forks of the Mississippi, it being nearly of equal magnitude and heading not far from the same 
source; although taking a much more direct course to their junction. It may be observed on the 
chart, that from St. Louis to this place, the course of the river had been generally N. to the W. 
and that from here it bore N. E. This river affords the best and most approved communication with 
the Red river, and the navigation is as follows. You ascend the river De ~orbeau 180! miles to the 
entrance of the river Des Fe1dlles, which comes from the N. W. This you ascend 180 miles also, 

*Lake river is now called Little Hock creek, and Clear river is the Platte. 
+Now called Swan river. 
:tPike's distances are generally too great. 
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then make a portage of half a mile into Otter Tail lake. which is a princip~l source of Red river. 
The other branch of the river De Oorbeau [Long Prairie R.] bears S. W. and approximate~ with 
the St. Peters. The whole of this liver is rapid, and by no means affording so much water as the 
Mississippi. Their confluence is in lat. 450 49' 50" N. In this division the elk, deer and buffalo were 
probably in greater quantities than in any other part of my whole voyage. From thence to Pine 
river the Mississippi continues to become narrower and has but few islands. In this distance I 
discovered but one rapid which the force of the frost had not entirely covered with ice. The 
shores in general presented a dreary prospect of high barren knobs covered with dead and fallen 
pine timber. To this there were some exceptions of ridges of yellow and pitch pine, also some 
small bottom::; of lynn, elm, oak and ash. The adjacent country is (at least two-thirds) covered 
with small lakes, some of which are three miles in circumference. This renders the communica
tion impassable in summer, except with small bark canoes. ·x, 1(. * The Pine river be8rs from 
the MissiSSippi north 300 east, although it empties in on that which has hitherto been termed the 
west shore. It is 80 yards wide at its mouth, and has an island immediately at the entrance. It 
communicates with the lake La Sang Sue by the following comse of navigation: In one day's sail 
from the confluence you arrive at the first part of Whit.ejish lake, whic11 is about six miles long and 
two wide. From thence you pursue the river about two miles, alld come to the Second Whitefish 
lake, which is about three miles long and one wide; then you have the river three miles to the 
third lake, which is seven miles long and two in width (which I crossed on my return from the 
head of the Mississippi, on the -- of February, and is in 46° 32' 32" N. latitude). From thence 
you follow the river a quarter of a mile to the fourth lake, which is a circular one of about five 
miles in circumference. From thence you pursue the river one day's sail to a small lake ; from 
thence two days' sail to a portage, which conveys you to another lake; from whence, by small 
portages from lake to lake, you make the voyage to Leech lake. The whole of this course lays 
through ridges of pines or swamps of pinenet, sap pine,* hemlock, &c., &c. From the river De 
Corbeau to this place the deer are very plenty, but we found no more buffalo or elk. From this 
spot to Red Oedar lake the pine ridges are interrupted by large bottoms of elm, ash, oak and 
maple, the soil of which would be very proper for cultivation. From the appearance of the ice 
(which was firm and equal) I conceive that there can be but one ripple in this distance. Reel Ceelar 
lake lays on the east side of the Mississippi. at the distance of 6 miles from it, and very near equally 
distant from the river De Uorbeau and lake De Sable. Its form is an oblong square, and may be 
ten miles in circumference. From this to lake De Sable, on the E. shore, you meet with Muddy 
river,t which discharges itself into the Mississippi by a mouth twenty yards wide, and bears nearly 
N. E. We then meet with Pike river! on the west, about 77 [17?J miles below Sandy lake, and bears 
nearly due north, up which you ascend with canoes four days' sail and arrive at a wild-rice 
lake, which you pass throiIgh and enter a small stream, and ascend it two leagues; then cross a 
portage of two acres into a lake seven leagues in circumference; then two leagues of a river into 
another small lake. From thence you descend the current N. E. [N. W?J i!'lto Leech lake. The 
banks of the Mississippi are still bordered by the pines of the different species, except a few small 
bottoms of elm, lynn and maple. The game scarce, and the aborigines subsist almost entirely 
on the beaver, with a few moose and the wild rice or oats. 

Sandy lake-river (or the discharge of said lake) is large, but is only six miles in length from 
the lake to its confluence with the Mississippi. Lake De Sable~ is about 25 miles in circum
ference, and has a number of small rivers running into it; one of those is entitled to particular 
mention, viz., the river Savanna, which by portage of th.-te miles and three-quarters, communicates 
with the river St. Louis, which empties into lalre Superior at the FoncI du Lac, and is the channel 
by which the N. W. Company bring all their gooJs for the trade of the upper MissiSSippi. Game 
is very scarce in this country. In ascending the Mississippi from Sandy lake, you first meet with 
Swan river on the east, which bears nearly due E. and is navigable for bark canoes ninety miles to 
Swan lake. You then meet with the MeacIow river,11 which falls in on the east, and bears nearly 
E. by N., and is navigable for canoes 100 miles. You then in ascending meet with a very strong 
ripple, and an expansion of the river, where it forms a lake. This is three miles below the falls 
of Packegamau, and from which the noise of the shoot might be heard. The course of the river 
at the falls was N. 70~ W., and just below, the river is a quarter of a mile in width, but above the 

--*Tltmarac and balsam fir; but hemlock does not occur. tRice River. t Willow river. eSandy lake. IIPrairie river. 
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small bottom~ of lynn, elm, oak and ash. The adjacent country is (at least two-thirds) covered 
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west shore. It is 80 yards wide at its mouth, and has an island immediately at the entrance. It 
communicates with the lake La Sang SHe by the following comse of navigation: In one day's sail 
from the confluence you arrive at the first part of Whit~fish lake, whic11 is about six milps long and 
two wide. From thence you pursue the river about two miles, alld come to the Second Whitefish 
lake, which is about three miles long and one wide; then you have the river three miles to the 
third lake, which is seven miles long and two in width (which I crossed on my return from the 
head of the Mississippi, on the -- of February, and is in 46° 32' 32" N. latitude). From thence 
you follow the river a quarter of a mile to the fourth lake, which is a circular one of about five 
miles in circumference. From thence you pursue the river one day's sail to a small lake ; from 
thence two days' sail to a portage, which conveys you to another lake; from whence, by small 
portages from lake to lake, you make the voyage to Leech lake. The whole of this course lays 
through ridges of pines or swamps of pinenet, sap pine,* hemlock, &c., &c. From the river fie 

Oorbeau to this place the deer are very plenty, but we found no more buffalo or elk. From this 
spot to Red Oedar lake the pine ridges are interrupted by large bottoms of elm, ash, oak and 
maple, the soil of which would be very proper for cultivation. From the appearance of the ice 
(which was firm and equal) I conceive that there can be but one ripple in this distance. Rea Cedar 
lake lays on the east side of the Mississippi, at the distance of 6 miles from it, and very near equally 
distant from the river De Corbeau and lake De Sable. Its form is an oblong square, and may be 
ten miles in Circumference. From this to lake De Sable, on the E. shore, you meet with Muddy 
river,t which discharges itself into the MissiSSippi by a mouth tweuty yards wide, and bears nearly 
N. E. We then meet with Pike rivert on the west, about 77 [17?J miles below Sandy lake, and bears 
nearly due north, up which you ascend with canoes four days' sail and arrive at a wild-rice 
lake, which you pass through and enter a small stream, and ascend it two leagues; then cross a 
portage of two acres into a lake seven leagues in circumference; then two leagues of a river into 
another small lake. From thence you descend the current N. E. [N. W?] hl.to Leech lake. The 
banks of the Mississippi are still bordered by the pines of the different species, except a few small 
bottoms of elm, lynn and maple. The game scarce, and the aborigines subsist almost entirely 
on the beaver, with a few moose and the wild rice or oats. 

Sandy lake-river (or the discharge of said lake) is large, but is only six miles in length from 
the lake to its confluence with the Mississippi. Lake De SctlJlez is about 25 miles in circum
ference and has a number of small rivers running into it; one of those is entitled to particular 
mentio~, viz., the river Savanna, which by portage of three miles and three-quarters, communicates 
with the river St. Louis, which empties into lake Superior at the Fona aH Lctc, and is the channel 
by which the N. W. Company bring all their goojs for the trade of the upper Mississippi. Game 
is very scarce in this country. In ascending the Mississippi from Sandy lake, you first meet with 
Swan river on the east, which bears nearly due E. and is navigable for bark canoes ninety miles to 
Swan lake. You then meet with the Meaaow river,11 which falls in on the east, and bears nearly 
E. by N., and is navigable for canoes 100 miles. You then in ascending meet with a very strong 
ripple, and an expansion of the river, where it forms a lake. This is three miles below the falls 
of Packegamau, and from which the noise of the shoot might be heard. The course of the river 
at the falls was N. 70~ W., and just below, the river is a quarter of a mile in width, but above the 

--*T .. marac and balsam fir; but hemlock does not occur. tRice River. t Willow river. gSanuy lake. IIPrairie river. 
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shoot not more than 20 yards. The water thus collected, runs down a flat rock which has an 
elevation of about 30 degrees. Immediately above the fall is a small island of about 50 yards in 
circumference, covered with sap-pine:* The portage, which is on the E. (or N.) side is no more 
than 200 yards, and by no means difficult. Those falls, in point of consideration as an impedi
ment to navigation, stand next to the falls of St. Anthony, from the source of the river to the 
gulf of Mexico. The banks of the river, to the Meadow river, have generally either been 
timbered by pine, pinenett, hemlock, sap-pine, or the aspen tree. From thence it winds through 
high-grass meadows (or savannas), with the pine swamps at a distance appearing to cast a deeper 
gloom on the borders. From the falls in ascending you pass the lake Packegamau on the west, 
celebrated for its great production of wild rice; and next meet with the Deer river on the east, the 
extent of its navigation unknown. You next meet Ri'vien Le 01'OS8, on the ea5t side, which bears 
nearly north, and has only a portage of one mile to pass from it into the lake Winipequet branch of 
the 11ississippi. We next come to what the people of that quarter call the Forks of the Mississippi, 
the right fork of which bears N. W. and runs eight leagues to lake Winnipeque, which is of an oval 
form of about 36 miles in circumference. From lake Winnipeque the river continues 5 leagues to 
UPPM' Red Oedar lake!, which may be termed the upper source of the Mississippi. The Leech 
lake branch bears (from the forks) S. W. and runs through a chain of ~[eadows. You pass Muddy 
lake, which is scarcely anything more than an extensive marsh of 15 miles in circumference;, the 
river bears through it nearly N., after which it turns again W. In many places this branch 
is not more than ten or fifteen yards wide, although 15 or 20 feet deep. From this to Leech lake 
the communication is direct, and without any impediment. This is rather considered as the main 
source, although the Winnipeque branch is navigable the greatest distance. To this place the 
whole face of the country has the appearance of an impenetrable morass, or boundless savanna. 
But on the borders of the lake is some oak, and large groves of sugar maple, from which the 
traders make' sufficient sugar for their consumption the whole year. Leech lake communicates 
with the river De Oorbeau by seven portages, and the river Des FeuilZes also, with the Red river by 
the Otter Twillake on the one side, and by the Red Oeclar lake and other small lakes to Red lake 
on the other. Out of these small lakes and ridges rise the upper waters of the St. Lawrence, 
MiSSissippi, and Reel river,Z the latter of which discharges itself into the ocean by lake Winipie 
and HHelson's Bay. All those waters have their upper sources within 100 miles of each other, 
which I think plainly proves this to be the most elevated part of the N. E. continent of America. 
But we must cross (what is commonly termed) the Rocky Mo'untains, or a spur of the Cordeliers, 
previous to our finding the waters whose currents run westward and pay tribute to the western 
ocean. 

In this quarter we find moose, a very few deer and bear, but a vast valiety of fur animals 
of all descriptions. 

MAJOR S. H. LONG AT THE FALLS OF ST. ANTHONY. 

In 1817 Major Stephen H. Long, of the United States Army, made a 

visit to the falls of St. Anthony, II and has made so correct a description of 

them that, by comparison with that of Pike, in 1805, such changes are seen 

to have taken place that some idea of their rate of recession can be gained. 
The perpendicular fall of the water at the cataract, as stated by Pike in his journal, is 

16} feet, which I found to be true by actual measurement. To this height, however, four or 
five feet may be added for the rapid descent which immediately succeeds the perpendicular fall 
within a few yards below. Immediately at the cataract the river is divided into two parts by an 
island which extends considerably above and below the cataract, and'is about 500 yards long. 

"Balsam Fir. tWinnibig-oshish. tOass Lake. 

ePike has this footnote: Red river discharg-es itself into Hudson's Bay by lake Winipie and Nelson'S river. 

M . 11 ~lmnesota Historical 0011~ctjons, Vol. II,-Voyage in a six-oared skiff to the falls of St. Anthony in 1817, by 
aJor Stephen H. Long, WIth an mtrodnctory note by Edward D. Neill. 
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shoot not more than 20 yards. The water thus collected, runs down a flat rock which has an 
elevation of about 30 degrees. Immediately above the fall is a small island of about 50 yards in 
circumference, covered with sap-pine:* The portage, which is on the E. (or N.) side is no more 
than 200 yards, and by no means difficult. Those falls, in point of consideration as an impedi
ment to navigation, stand next to the falls of St. Anthony, from the source of the river to the 
gulf of Mexico. The banks of the river, to the Meadow river, have generally either been 
timbered by pine, pinenett, hemlock, sap-pine, or the aspen tree. From thence it winds through 
high-grass meadows (or savannas), with the pine swamps at a distance appearing to cast a deeper 
gloom on the borders. From the falls in ascending you pass the lake Packegamau on the west, 
celebrated for its great production of wild rice; and next meet with the Deer river on the east, the 
extent of its navigation unknown. You next meet Rivie?'e Le G7"OSS, on the ea&t side, which bears 
nearly north, and has only a portage of one mile to pass from it into the lake Winipequet branch of 
the Mississippi. We next come to what the people of that quarter call the Forks of the Mississippi, 
the right fork of which bears N. W. and runs eight leagues to lake Winnipeque, which is of an oval 
form of about 36 miles in circumference. From lake Winnipeque the river continues 5 leagues to 
Upper Red Gedar lake!, which may be termed the upper source of the Mississippi. The Leech 
lake branch bears (from the forks) S. W. and runs through a chain of ~[eadows. You pass Muddy 
lake, which is scarcely anything more than an extensive marsh of 15 miles in circumference;. the 
river bears through it nearly N., after which it turns again W. In many places this branch 
is not more than ten or fifteen yards wide, although 15 or 20 feet deep. From this to Leech lake 
the communication is direct, and without any imperliment. This is rather considered as the main 
source, although the Winnipeque branch is navigable the greatest distance. To this place the 
whole face of the country has the appearance of an impenetrable morass. or boundless savanna. 
Bnt on the borders of the lake is some oak, and large groves of sugar maple, from which the 
traders make sufficient sugar for their consumption the whole year. Leech lake communicates 
with the river De Gorbcau by seven portages, and the river Des FeuilZes also, with the Red river by 
the Otte'r Tail lake on the one side, and by the Red Gecko' lake and other small lakes to Red lake 
on the other. Out of these small lakes and ridges rise the upper waters of the St. Lawrence, 
MiSSissippi, and Red river,Z the latter of which discharges itself into the ocean by lake Winipie 
and Huclson's Day. All those waters have their upper sources within 100 miles of each other, 
which I think plainly proves this to be the most elevated part of the N. E. continent of America. 
But we must cross (what is commonly termed) the Rocky Mountains, or a spur of the Cordeliers, 
previous to our finding the waters whose currents run westward and pay tribute to the western 
ocean. 

In this quarter we find moose, a very few deer and bear, but a vast valiety of fur animals 
of all descriptions. 

i'lIAJOR S. H. LONG AT THE FALLS OF ST. ANTHONY. 

In 1817 Major Stephen H. Long, of the United States Army, made a 

visit to the falls of St. Anthony, II and has made so correct a description of 

them that, by comparison with that of Pike, in 1805, such changes are seen 

to have taken plaee that some idea of their rate of recession can be gained. 
The perpendicular fall of the water at the cataract, as stated by Pike in his journal, is 

16} feet, which I found to be true by actual measurement. To this height, however, four or 
five feet may be added for the rapid descent which immediately succeeds the perpendicular fall 
within a few yards below. Immediately at the cataract the river is divided into two parts by an 
island which extends considerably above and below the cataract, and' is about 500 yards long. 

"Balsam Fir. tWinnibig-oshish. to ass Lake, 

2Pi~e has this footnote: Red rive.r discharges itself into Hudson's Bay by 1ake Winipie and Nelson's river. 

M . II~lmnesota Historical \)oU,ctions, Vol. n.-Voyage in a six-oared skiff to the falls of St, Anthony in 1817, by 
"Jor Stephen H, Long, WIth an mtroductory note by Edward D. Neill. 
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The channel on the right side of the island is about three times the width of that on the left. 
The quantity of water passing through these is not, however, in the same proportion, as about 
one-third part of the whole passes through the left channel. In the broadest channel, just below 
the cataract, is a small island also, about fifty yards in length, and thirty in breadth. Both of 
these islands contain the same kind of rocky formation as the hanks of the river, and are nearly 
as high. Besides these, there are immediately at the foot of the cataract, two islands of very 
inconsiderable size, situated in the right channel also. The rapids commence several hundred 
yards above the cataract, and continue about eight miles below. '1'he fall of the water, beginning 
at the head of the rapids, and extending two hundred and sixty rods down the river to where the 
portage road commences, below the cataract, is, according to Pike, fifty-eight feet. If this esti
mate be correct the whole fall from the head to the foot of the rapids is not probably much less 
than one hundred feet. But as I had no instrument sufficiently accurate to level, where the view 
must necessarily be pretty extensive, I took no pains to ascertain the extent of the fall. The 
mode I adopted to ascertain the height of the cataract was to suspend a line and plummet from 
the table rock on the south side of the river which at the same time had very little water passing 
over it, as the river was unusually low. The rocky formations at this place were arranged in the 
following order from the surface downward: A coarse kind of limestone in thin strata contain
ing considerable silex; a kind of soft friable stone of a greenish color and slaty fracture, probably 
containing lime, alumina and silex; a very beautiful stratification of shell limestone, in thin plates, 
extremely regular in its formation and containing a vast number of shells, all apparently of the 
same kind. This formation constitutes the table rock of the cataract. The next in order is a 
white or yellowish sandstone so easily crumbled that it deserves the name of sand-bank rather 
than that of a rock. It is of various depths, from ten to fifty or seventy-five feet, and is of the 
same character with that found at the caves before mentioned. The next in order is a soft, friable 
sandstone, of a greenish color, similar to that resting upon the shell limestone. * These stratifica
tions occupy the whole space from the low-water mark nearly to the top of the bluffs. On the 
east, or rather north side of the river, at the falls are high grounds at the distance of half a mile 
from the river, considerably more elevated than the bluffs, and of a hilly aspect. 

GOVERNOR LEWIS OASS' EXPEDITION TO THE UPPER MISSISSIPPI. 

In 1820 Gov. Lewis Cass, of Detroit, condueted an exploring expedition 

from Detroit to the upper Mississippi region, coasting the shores of lakes 

Huron and Superior in canoes. From the head of lake Superior he fol

lowed the route, then much traveled, for canoes, by portaging, to Sandy 

lake and the upper Red Cedar lake, the latter of which was denominated 

Cass lake, by Mr. H. R. Schoolcraft, the chief narrator of the expedition.-;

This lake was considered by him, as by Lieut. Pike, the chief head of 

navigation of the Mississippi. 
In passing the falls of Pokegama, Mr. Schoolcraft made the observation, 

that" the Mississippi at this point forces its way through a quartzy rock, 

during which it sinks its level, as estimated, twenty feet, in a distance of 

about three hundred yards. There is no perceptible cascade, or abrupt fall. 

--*Major Long here seems to have made an error similar to that of Keating at Fort Snelling, taking fallen fragments 
to be in situ. 

tSuminary narrative of an exploratory exp~dition to. the sourc.es of the Mississippi in 1820, resumed and com
pleted by the discovery of its origin in Itasca lake III 1832, WIth appendIXes. By Henry R. Scboolcraft. 
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The channel on the right side of the island is about three times the width of that on the left. 
The quantity of water passing through these is not, however, in the same proportion, as about 
one-third part of the whole passes through the left channel. In the broadest channel, just below 
the cataract, is a small island also, about fifty yards in length, and thirty in breadth. Both of 
these islands contain the same kind of rocky formation as the banks of the river, and are nearly 
as high. Besides these, there are immediately at the foot of the cataract, two islands of very 
inconsiderable size, situated in the right channel also. The rapids commence several hundred 
yards above the cataract, and continue about eight miles below. The fall of the water, beginning 
at the head of the rapids, and extending two hundred and sixty rods down the river to where the 
portage road commences, below the cataract, is, according to Pike, fifty-eight feet. If this esti
mate be correct the whole fall from the head to the foot of the rapids is not probably much less 
than one hundred feet. But as I had no instrument sufficiently accurate to level, where the view 
must necessarily be pretty extensive, I took no pains to ascertain the extent of the fall. The 
mode I adopted to ascertain the height of the cataract was to suspend a line and plummet from 
the table rock on the south side of the river which at the same time had very little water passing 
over it, as the river was unusually low. The rocky formations at this place were arrauged in the 
following order from the surface downward: A coarse kind of limestone in thin strata contain
ing considerable silex; a kind of soft friable stone of a greenish color and slaty fracture, probably 
containing lime, alumina and silex; a very beautiful stratification of shell limestone, in thin plates, 
extremely regular in its formation and containing a vast number of shells, all apparently of the 
same kind. This formation constitutes the table rock of the cataract. The next in order is a 
white or yellowish sandstone so easily crumbled that it deserves the name of sand-bank rather 
than that of a rock. It is of various depths, from ten to fifty or seventy-five feet, and is of the 
same character with that found at the caves before mentioned. The next in order is a soft, friable 
sandstone, of a greenish color, similar to that resting upon the shell limestone.'" These stratifica
tions occupy the whole space from the low-water mark nearly to the top of the bluffs. On the 
east, or rather north side of the river, at the falls are high grounds at the distance of half a mile 
from the liver, considerably more elevated than the bluffs, and of a hilly aspect. 

GOVERNOR LEWIS OASS' EXPEDITION TO THE UPPER MISSISSIPPI. 

In 1820 Gov. Lewis Cass, of Detroit, conduded :1.n exploring expedition 

from Detroit to the upper Mississippi region, coasting the shores of lakes 

Huron and SupeI'ior in canoes. From the head of lake Superior he fol

lowed the route, then much traveled, for canoes, by portaging, to Sandy 

lake and the upper Red Cedar lake, the latter of which was denominated 

Cass lake, by Mr. H. R. Schoolcraft, the chief narrator of the expedition.-l' 

This lake was considered by him, as by Lieut. Pike, the chief head of 

navigation of the Mississippi. 
In passing the falls of Pokegama, Mr. Schoolcraft made the observation, 

that" the Mississippi at this point forces its way through a quartzy rock, 

during which it sinks its level, as estimated, twenty feet, in a distance of 

about three hundred yards. There is no perceptible cascade, or abrupt fall, 

--*MajOr L()ng here seems to have made an error similar to that of Keating at Fort Snelling, taking fallen fragments 
to be in situ. 

tSummary narrative of an exploratory exp~dition to, the sourc.es of the Mississippi in 1820, resumed and com
pleted by the disc()very of its origin in Itasca lake ml832, wlth appendlxes. By Henry R. Schoolcraft. 
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but the river rushes with the utmost velocity down a highly inclined rocky 
bed toward the northeast." * * * * * " Immediately 
above the fall is a small rocky island bearing a growth of spruce and 
cedars." 

Schoolcraft states that the Mississippi, instead of having its source in 

Cass lake, or even in Turtle lake, enters Cass lake from the south at a dis

tance of eight or ten miles from the mouth of Turtle river.* 

Mr. Schoolcraft's geological and mineralogical resume of the expedition 

IS quite full, but embraces much territory beyond the limits of Minnesota. 

He is the first to give a geological account of the lower valley of the St. 

Louis river, but his statements about its tributaries being from "the north

west of the Rainy lakes," and Vermilion lake tributary to its volume, while 

in keeping with a general looseness in his statements, show still a lack of 

geographical knowledge of that region. He estimates its descent from Knife 

falls, through the "Cabotian Mountains," at about 418 feet. He says that 

the red sandstone at Fond du Lac is succeeded, up the river further, by 

"trap, argillite and grauwacke." * * * "The river is continually in a 

foam for nine miles, and the wonder is that such a furious and heavy volume 

of water should not'have prostrated everything before it. The sandstone, 

grauwacke, and the argillite, the latter of which stands on its edges, have 

opposed but a feeble barrier; but the trap species, resisting with the firm

ness, as it has the color, of cast-iron, stand in masses which threaten the 

life and safety of everything that may be hurled against them. I found a 

loose specimen of sulphuret of lead, and some common quartz, in place in 

the slate rock, a vein of chlorite slate, and a locality of coarse graphite, to 

reward my search." 

*Resulting from the expedition of Gov. Cass, were several scientific papers, which at the date of their pUblication 
were valuable additions to the natural history of the region, viz: 

1. Results of observations for latitude and longitude during tbe expediton of 1820. By Capt. David B. Douglass. 
2. Repurt on the copper mines of lake Superior. H. R. Schoolcraft. 
3. Observations on the Mineralogy and Geology of the country embracing the sources of the Mississippi river and 

the Great Lake I3Mins. By Henry R. Schoolcraft. 
4. Report in reply to a resolution of the U. S. Senate on the value and extent of the mineral lands on lake Supe

rior. By Henry R. ScllOolcraft. 
5. Rapid glances at the Geology of Western New York, beyond the Rome summit, in 1820. By Henry R. School

craft. 
6. A memoir on the Geological position of a fossil tree in the secondary rocks of Illinois, 1822. By Henry R. 

Schoolcraft. 
7. List of plants collected by Capt. D. B. Douglass, at the sources of tQe Mississippi river. From the 4th Volume 

of Silliman's Journal of Science, By Dr. John Torrey. 
8. A letter embracing notices of the Zoology of the Northwest, addressed to Dr. Mitchell on the return of the 

expedition. By Henry R. Schoolcraft. ' 
9. Species of Bivalves collected by Mr. Schoolcraft and Capt. Douglass in the Northwest. From the 6th Volume 

of the American Journal of Smenee. D. H. Barnes. 
10. Fre,h water shells ,collected by Mr. Schoolcraft in the valleys of the Fox and Wisconsin rivers. From the 5th 

Volume of t.he American Phllosoplucal 'rransactIuns. By Isaac Lea. 
11. Summary :remarks respecting the Zoological species notioed in the expedition. By Dr. Samuel L. Mitchell. 
12. Mus busanus. MedIcal RepOSItory. Vol. 21. By Dr. Samuel L. Mitchell. 
13. &iurm trid.cem-striatus. Medical Repository, Volume 21. By Dr. Samuel L. Mitchell. 
14. Proteus of the lakes. Am. Jour. Sci., Vol. 4. Dr. Samuel L. Mitchell. 
15. Memoranda on Climatic Phenomena and the Distribution of Solar Heat, in 1820. By Henry R. ScRoolcr,,'!t. 
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but the river rushes with the utmost velocity down a highly inclined rocky 
bed toward the northeast." * * * * * " Immediately 
above the fall is a small rocky island bearing a growth of spruce and 
cedars." 

Schoolcraft states that the Mississippi, instead of having its source in 

Cass lake, or even in Turtle lake, enters Cass lake from the south at a dis

tance of eight or ten miles from the mouth of Turtle river.* 

Mr. Schoolcraft's geological and mineralogical resume of the expedition 

IS quite full, but embraces much territory beyond the limits of Minnesota. 

He is the first to give a geological account of the lower valley of the St. 

Louis river, but his statements about its tributaries being from" the north

west of the Rainy lakes," and Vermilion lake tributary to its volume, while 

in keeping with a general looseness in his statements, show still a lack of 

geographical knowledge of that region. He estimates its descent from Knife 

falls, through the "Cabotian Mountains," at about 418 feet. He says that 

the red sandstone at Fond du Lac is succeeded, up the river further, by 

"trap, argillite and grauwacke." * * * "The river is continually in a 

foam for nine miles, and the wonder is that such a furious and heavy volume 

of water should not'have prostrated everything before it. The sandstone, 

grauwacke, and the argillite, the latter of which stands on its edges, have 

opposed but a feeble barrier; but the trap species, resisting with the firm

ness, as it has the color, of cast-iron, stand in masses which threaten the 

life and safety of everything that may be hurled against them. I found a 

loose specimen of sulphuret of lead, and some common quartz, in place in 

the slate rock, a vein of chlorite slate, and a locality of coarse graphite, to 
reward my search." 

*Resulting from the expedition of Gov. Cass, were several scientific papers, which at the date of their publication 
were valuable additions to the natural hbtory of the region, viz: 

1. Results of ob"ervations for latitude and longitude during' the expediton of 1820. By Capt. David B. Douglass. 
2. Repurt on the copper mlnes of lake Supe-nor. H. R. Schoolcraft. 
3. Observations on the :Mineralogy and Geology of the country embracing the sources of the J\rIississippi river and 

the Great Lake B""ins. By Henry It. :"choolcraft. 
4. Report in reply to a resolution of the U. S. Senate on the value and extent of the mineral lands on lake Supe

rior. By Henry \{. :Scboolcraft. 
5. Rapid glances at the Geology of Wcstern New York, beyond the Rome summit, in 1820. By Henry R. School

craft. 
6. A memoir on the Geological position of a fossil tree in the secondary rocks of Illinois, 1822. By Henry R. 

Schoolcraft. 
7. List of plants collected by Capt. D. B. Doug'lass, at the sources of the Mississippi river. From the 4th Volume 

ofSilliman\s .Journal ofSciencc. By Dr. John Torrey. 
8. A letter embracing notices of the Zoology of the Northwest, addressed to Dr. Mitchell on tbe return of the 

expedition. By Henry R. Schoolcraft. ' 
9. Species of I:livalves collected by Mr. Schoolcraft find Capt. Douglass in the Northwest From the 6th Volume 

of the American Journal of Science. D. H. Barnes. . 
10. Fre,h water shells collected by Mr. Schoolcraft in the valleys of the Fox and Wisconsin rivers. From the 5th 

VoluJue oft-he American Philosophical Tran!:lsctiuns. By Isaac Lea. 
H. Summary remarks respecti"g the Zoological species noticed in the expedition. By Dr. Samuel L. Mitchell. 
12. Mus busariWJ. MedICal RepOSItory, Vol. 21. By Dr. Samuel L. Mitchell. 
13. &iurus tridecem-striatus. Medical Repository, Volume 21. By Dr. Samuel L. Mitchell. 
14. Proteus of the lakes. Am. Jour. Sci., Vol. 4. Dr. Samuel L. Mitchell. 
15. Memoranda on Climatic Phenomena and the Distribution of Solar Heat, in 1820. By Henry R. Schoolcraft. 
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SCHOOLCRAFT AT LIT'l'LE FALLS AND SAUI{ RAPIDS. 

In descending the Mississippi below the Pakagama, the first stratum of rock, which 
rises through the delta of the fiver, occurs between the mouth of the Nokasippi and Elm rivers 
below the influx of the Great De Corbeau. This rock, which is greenstone trap, rises conspic
uously in the bed of the stream in a rocky isle seated in the rapid called-I know not with what 
propriety-the BIG FALLS or Grand Ohute. The precipitous and angular falls of this striking 
object decide that the bed of the stream is at this point on the igneous, granitical and greenstone 
series. This formation is seen at a few points above the water, until we pass some bold and 
striking eminences of shining and highly crystalline hornblendic sienite, which rises in the eleva
tion called by us Peace Rock, on the left bank near the Osaukis rapids. This rock lies directly 
opposite to the principal encampment on the 27th of July, which was on an elevated prairie on the 
west bank. To this point a delegation of Sioux had ascended on an embassy of peace from Fort 
Snelling to the Chippewas, having affixed on a pole what the exploring party called a bark letter, 
the ideas being represented symbolically by a species of picture writing or hieroglyphics. In allu
sion to this embassy, this locality was called the Peace Rock. This rock is sienite. It is highly 
crystalline, and extends several miles. Its position must be, from the best accounts, in north 
latitude 440 30'. From this point to Rum river, a distance of seventy miles, no other point of 
the intrusion of this formation above the prairie soil was observed. 

The rock at the falls of St. Anthony Mr. Schoolcraft regards as belong

ing "to the great carboniferous and metalliferous formations, which for so 

great a length, and in so striking a manner characterize both banks of the 

Mississippi below St. Anthony falls." The white sandstone at the falls is 

said to be overlain by the "metalliferous limestone." The grains of sand

rock are held together by "the cohesion of aggregation," and embrace, 

sparingly, "orbicular masses of hornblende." The overlying limestone is 

the "same in character, which assumes at some points a siliceous, and at 

others a magnesian character. It is manifestly the same great metalliferous 

rock which accompanies the lead ore of Missouri and mines of Peosta or 

Dubuque." Referring to Chimney and Castle rocks, in Dakota county, Mr. 

Schoolcraft thinks they are the result of degradation and wasting away, on 

the Huttonian theory, of all but these, probably harder, portions of the strata. 

KEATING'S NARRATIVE OF MAJOR LONG'S EXPEDITION IN 1823, TO THE SOURCE 

OF THE ST. PETER RIVER. 

Major S. H. Long, who had, in 1817, visited the falls of St. Anthony, was 

directed by the United States Secretary of War, in 1823, to conduct a party 

of exploration to the source of the St. Peter river, and to lake Winnipeg. 

He was accompanied by a number of scientific gentlemen of Philadelphia, 

including Prof. William Keating of the University of Pennsylvania, who 

embodied the notes and manuscripts of the various members of the party, 
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III a work of two volumes, published in 1825, in London. The appendix 

embraces a general list of animal species observed by Thomas Say, and a 

list of plants by Lewis D. de Schweinitz, also astronomical and meteorological 

data by J. Edward Colhoun and Dr. Joseph Lovell, concluding with a vocab

ulary of Indian words by Mr. Keating.* 

This work may be correctly pronounced the first attempt to apply the 

accurate methods of modern science to the exploration of any portion of 

Minnesota. Although the progress of the party was much too rapid for 

geological examinations, yet the collections made, the notes on geographical 

features recorded, and the few geological facts stated, constitute a good 

preliminary account of the western portions of the state. The party 

returned to lake Superior from lake Winnipeg, by way of' a route through 

British territory to the lake of the Woods; thence following the northern 

boundary line to the west end of Hunter's island, they again turned north

ward, and reached lake Superior at Fort William, by way of the route of 

Sir Alexander McKenzie. The map accompanying the report is an embodi

ment of information from several sources, besides the observations of the 

party, chiefly the report of Lieut. Pike on the upper Mississippi, Buchett's 

map of Upper and Lower Canada, statements by officers of the Hudson's 

Bay Company, and by Dr. J. J. Bigsby, of the English Commission for deter

mining the boundary between the United States and the British possessions. 

On this map are given for the first time the names and positions of numer

ous streams in the western part of Minnesota, and in eastern Dakota, and 

of some flowing north in the northern part of the state. 

KEATING'S VISIT TO THE FALLS OF ST. ANTHONY. 

On the 6th of July we walkedt to the falls of St. Anthony, which are situated nine miles 
along the course of the river, seven by land) above the fort. The first glimpse which we caught 
of the fall was pfflductive of disapPOintment, because it yielded but a partial view; but this was 
amply redeemed by the prospect which we obtained of it when the whole fall opened itself before 
us. We then discovered that nothing could be more picturesque than this cascade. We had been 
told that it appeared like a mere mill-dam, and we were apprehensive lest a fall of sixteen feet would 
lose all its beauty when extended upon a breadth of several hundred yards, but we soon observed 
that this was by no means the case. The irregular outline of the fall, by dividing its breadth, 
gives a more impressive character. An island stretching in the river, both above and below the 
fall, separates it into two unequal parts, the eastern being two hundred and thirty yards wide, and 
the western three hundred and ten. The island itself is about one hundred yards wide. From 

"Narrative of an Expedition to the Source of the St. Peter's river, lake Winnepeek, lake of the Woods, &c., per
formed JU tile year 1823, under command of Stephen H. Long. Compiled by Wm.. H. Keating. In two volumes. 
London, 1825. 

t From Fort Snelling. 

• 
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the nature of the rock, which breaks iuto angular, and apparently rhomboidal fragments of a huge 
size, this fall is subdivided into several cascades, which adhere to each other, so as to form a sheet 
of water, unrent, but composed of an alternation of retiring and salient angles, and presenting a 
great variety of shapes and shades; each of these forms in itself a perfect cascade; but when taken 
together in one comprehensive view, they assume a beauty of which we could have scarcely deemed 
them susceptible. We have seen many falls, but few which present a wilder and more picturesque 
aspect than those of St. Anthony.'" 

Prof. Keating gives the following section of the bluff at Fort Snelling, 

in descending order: 
1. Limestone, of a distinct slaty structure; compact, but with a splintery uneven fracture; 

filled with organic remains (P-roducti) ; of a light grayish-yellow color; 8 ft. 
2. Limestone, of a blue color, destitute of fossils; an excellent stone for building, and good 

for quicklime. 15-20 ft. 
3. Sandstone, constituting the principal mass of the bluff. This is friable, but every frag

ment, examined with care, seems to be a -regular crystal. Keating inclines to the opinion that it 
must have been from a chemical precipitation, and not from mere mechanical deposition. The proc
ess of its formation may have been a very rapid one, such as is obtained in the manufacture of 
fine salt; and to this may be attributed the circumstance of its fine texture. The color is white
sometimes a little grayish, when it resembles the finer varieties of Muscovado sugar. 60 ft. 

4. Limestone; slaty, striped with curved zones; very argillaceous, softer than the preced
ing; structure quite earthy; color light yellow. 10 ft. 

5. Limestone; bluish, or yellowish gray, conglomeritic with small black pebbles of quartz; 
more crystalline than the last; vesicular; rises four feet above the level of the river. 7 ft. 

6. Limestone; much finer grained and more earthy than the last. The bed of the river near 
the fort is excavated in this limestone. t 4 ft. 

He remarks that at the falls of St. Anthony the same section may be 

een, except that the lower limestones are not there visible. The foregoing 

limestones, stated to lie below the sandstone at Fort Snelling, must have 

been large fallen fragments from the top of the bluff, since no subsequent 

observer has ever reported them. Mr. Featherstonhaugh makes the same 

correction. 

KEATING ON THE MINNESOTA RIVER. 

At the Indian village of Taoapa, estimated at thirty-seven and one-half 

miles from Fort Snelling, probably the same place as Shakopee, Major Long 

observed limestone which appeared to him to be in situ. 

Keating mentions the rapids at Carver, "caused by two bars of sandstone," 

the first forming a fall of four feet in twenty yards. Half a mile above this 

is a second bar. The aggregate fall is estimated to be seven feet. This 

sandstone is seen in the bank, and "resembles that at Fort Snelling. It 

*Major Long's party forded the river above the falls, walking on the rock ,fro,?- the west to the. east side; Prof. 
Keating, who was debilitated by a fever, succeeded in reaching only the Island dlvldmg the fall, and With great difficulty 
returned to the west bank. 

tCOInpare BuUetVns of Ihe Minnesota Academy of Natura! Sciences, Vol. 1, p. 91. 
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has a fine crystalline grain and a color varying from white to yellow."* 

Apparently not observing that this sandstone rises gradually higher in 

ascending the valley, he refers to several "hills" located near the river, 

one of which, "composed principally of loose sand," was estimated at about 

one hundred and fifty feet in hight. At Camp Crescent (old Travers des 

Sioux), Major Long's party abandoned the canoes and followed the trail 

to Redstone, thus cutting off the great bend where the Blue Earth river 

enters the Minnesota, and losing the opportunity of examining the copper 

mine of Le Sueur. 

Up to the point of abandoning the canoes the banks of the Minnesota 

are stated to be composed chiefly if not altogether of sandstone. On the 

last day of travel in the canoes, a bluff was seen rising sixty to eighty feet, 

consisting of white sandstone, and called White Rock;, probably near Ottawa. 

He also observed at a distance horizontal ledges of rock that he considered 

"the limestone that lies on the sandstone." This point was probably at or 

near Kasota. The only streams that are regarded worthy of mention up to 

Camp Crescent, are the Elk, entering on the right bank, said to be about 

twenty miles above the fort, now called Credit river, and "the small rivulet 

which comes in from the left bank about forty miles above the fort, and which 

is probably the same as Ca,rver's river." The forest was found to consist 

chiefly of maple, white walnut, hickory, oak, elm, ash and linden, inter

spersed with grapevines, &e., and the absence of black walnut was particu
larly observed. 

The party seem not to have passed near enough to the redquartzyte 

outcrop near New Ulm to have noticed it, since Keating makes no mention 

of it. The Blue Earth is said to take its rise "in the Coteau des Prairies, 

a highland that stretehes in a northerly direction between the Missouri 

and the St. Peter." This is the first mention of this natural phenomenon 
under that name. 

BOULDERS OF PRIMITIVE ROOK IN THE MINNESOTA. VA.LLEY. 

In reference to the granite and gneiss of the valley Keating makes the 
following observation: 

·The sandstone here mentioned by Keating ia the Jordan sandatone lylnQ' below the Shakopee limestone. 
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A feature which struck us was the abundance of fragments of primitive rocks which are 
strewn in this valley; they were for the most part deeply imbedded in the ground, and bore but 
few traces of attrition; their bulk was very large. For a while we doubted whether we were not 
treading upon a crust of a formation of primitive rocks, which pierced through the superincumbent 
formations; but a close observation evinced such a confusion and diversity in the nature of the 
primitive blocks, as well as such signs ot friction, as satisfied us that these were out of place; 
still they appeared to warrant the geologist in his prediction, that the party was approaching to a 
primitive formation, and that certainly the valley of the St. Peter had been one of the channels 
through which the primitive boulders had been removed from their original site. This assertion 
was fully substantiated two days afterward by the discovery of the primitive rocks in situ. A very 
considerable swell between the river and the right bank of the valley was supposed to be formed 
by the primitive rocks rising to a greater level than usual. If it be occasioned by an accumulation 
of fragments and boulders, as the nature of its surface might lead to believe, it is a very interest
ing feature in the valley. 

In traveling up the valley of the Minnesota river, on the south side, 

various interesting observations were recorded, respecting the fauna and 

flora of the prairies, from which is the following extract: 

Among the birds observed on the prairie, besides the sand-hill crane, aTe the red-bird, black
bird, yellow-headed black-bird, the black-breasted tern, the last of which was very abundant. 
Mr. Say shot the female of the Mergus cL1cullatus and a bIlle-winged teal. Among the reptiles, 
besides the common garter-snake, there was one with lateral red spots. A coluber like the melan
oleucus, but spotted, and similar to that found on the Missor:ri, was killed on these prairies. In 
several of the marshes the huts of the muskrat were found very abundant. The herbarium was 
enriched by the addition of a beautiful specimen of the Lilium Philadelphicum, which was still 
seen flowering, though it had nearly ceased to bloom. Another great ornament of the prairies is 
the Lilium superbum. The Gerardia was still occasionally seen. This plant is, as we were 
informed, considered by the Indians to be a specific against the bite of a rattlesnake; the root is 

. scraped and the scrapings applied to the wound; it is said that, if used upon a recent wound, a 
single application will suffice. The boulders which are so common in the valley of the St. Peter, 
are but seldom seen on the prairies. 

No further geological notes are made till reaching the Redwood river, 

when he makes the statement that its banks "are formed of a fine white 

sandstone." It is probable that he mistook at a distance, the white kaolin 

bluffs which occur at that point, derived from the decomposition of the 

granite in situ, for sandstone. rrhere is a little sand in the Cretaceous at that 

point, but there are no bluffs of white sand. The red pipestone was said to 

exist on its banks at three days' journey from its source. 

No primitive rock in situ was noted, although it occurs at frequent inter

vals between New DIm and Big Stone lake, till he reached a point several 

miles above Patterson's rapids. He notes "a very interesting fragment of 

rock" at the place where the Redwood joins the Minnesota, said to be forty 

or fifty feet in circumference, evidently out of place, of an enormous mass, 

and irregular hemispherical form, cleft by lightning. This mass was said 

to be granitic, presenting "very distinctly the appearance of a formation of 

HISTORICAL SKETCH. 37 
1823, Keating·l 

A feature which struck us was the abundance of fragments of primitive rocks which are 
strewn in this valley; they were for the most part deeply imbedded in the ground, and bore but 
few traces of attrition; their bulk was very large. For a while we doubted whether we were not 
treading upon a crust of a formation of primitive rocks, which pierced through the superincumbent 
formations; but a close observation evinced such a confusion and diversity in the nature of the 
primitive blocks, as well as such signs ot frictiou, as satisfied us that these were out of place; 
still they appeared to warrant the geologist in his prediction, that the party was approaching to a 
primitive formation, and that certainly the valley of the St. Peter had been one of the channels 
through which the primitive boulders had been removed from their original site. This assertion 
was fully substantiated two days afterward by the discovery of the primitive rocks in situ. A very 
considerable swell between the river and the right bank of the valley was supposed to be formed 
by the primitive rocks rising to a greater level than usual. If it be occasioned by an accumulation 
of fragments and boulders, as the nature of its surface might lead to believe, it is a very interest
ing feature in the valley. 

In traveling up the valley of the Minnesota river, on the south side, 

various interesting observations were recorded, respecting the fauna and 

flora of the prairies, from which is the following extract: 

Among the birds observed on the prairie, besides the sand-hill crane, are the red-bird, black
bird, yellow-headed black-bird, the black-breasted tern, the last of which was very abundant. 
Mr. Say shot the female of the Mergus cLlcullatus and a bIlle-winged teal. Among the reptiles, 
besides the common garter-snake, there was one with lateral red spots. A coluber like the melan
oleucus, but spotted, and similar to that fonnd on the Missor:ri, was killed on these prairies. In 
several of the marshes the huts of the muskrat were found very abundant. The herbarium was 
enriched by the addition of a beautiful specimen of the Lilium Philadelphicum, which was still 
seen flowering, though it had nearly ceased to bloom. Another great ornament of the prairies is 
the Lilium superbum. The Gerardia was still occasionally seen. This plant is, as we were 
informed, considered by the Indians to be a specific against the bite of a rattlesnake; the root is 
scraped and the scrapings applied to the wound; it is said that, if used upon a recent wound, a 
single application will suffice. The boulders which are so common in the valley of the St. Peter, 
are but seldom seen on the prairies. 

No further geological notes are made till reaching the Redwood river, 

when he makes the statement that its banks "are formed of a fine white 

sandstone." It is probable that he mistook at a distance, the white kaolin 

bluffs which occur at that point, derived from the decomposition of the 

granite in situ, for sandstone. There is a little sand in the Cretaceous at that 

point, but there are no bluffs of white sand. The red pipestone was said to 

exist on its banks at three days' journey from its source. 

No primitive rock in situ, was noted, although it occurs at frequent inter

vals between New DIm and Big Stone lake, till he reached a point several 

miles above Patterson's rapids. He notes "a very interesting fragment of 

rock" at the place where the Redwood joins the Minnesota, said to be forty 

or fifty feet in circumference, evidently out of place, of an enormous mass, 

and irregular hemispherical form, cleft by lightning. This mass was said 

to be granitic, presenting "very distinctly the appearance of a formation of 



38 THE GEOLOGY OF MINNESOTA. 
[Keating, 18a3. 

concentric shales." The rock at Patterson's rapids was considered as primi

tive, but was not carefully examined. 

GRANITE IN THE MINNESOTA VALLEY. 

On the afternoon of the 18th of July, Major Long's party first met with 

unmistakable primitive rock in situ, at a point a few miles below the mouth 

of the Yellow Medicine river. Of this Keating remarks: 
When descending into the valley from the prairie, with a view to select a suitable spot for 

our evening's camp, our attention was suddenly called to the new features which it displayed. 
High rocks of a rugged aspect arose in an insulated manner in the midst of the widened valley 
through which the St. Peter winds its way. vVe spent the rest of the afternoon in examining 
them, and experienced no little satisfaction in finding them to be primitive rocks in situ. 

The pleasure we experienced sprang not from the mere associations of home, connected with 
the view of a primitive formation which we had not seen since the first five days of our journey; 
but it resulted also, in a great measure, from the certainty that we had at last arrived at what we 
had long been looking for in vain. We had traced those scattered boulders which lay insulated 
in the prairies from the hanks of the Muskingum to this place; we had seen them gradually 
increasing in size and number, and presenting fewer signs of attrition as we advanced further on 
our journey. Two days before, tbeir number, size and features had induced the geologist of the 
party to predict our speedy approach to the primitive formations, and it was a pleasing confirma
tion of his opinions to find these rocks really in situ, within thirty miles, in a straight line, of the 
place where he had made this assertion. The character of these rocks was examined with care, 
and found very curious. It seemed as if four simple minerals, quartz, fieldspar, mica and amphi
bole, had united here to produce almost all the varieties of combination which can arise from the 
association of two or more of these minerals; and these combinations were in such immediate 
contact that the same fragment might, as we viewed one or the other end of it, be referred to 
different rocks; while, in some places, granite was seen perfectly well characterized, varying from 
the fine to the coarse grained; in others a gneiss, mica slate, greisen (quarts and mica) compact 
feldspar (weisstein of Werner), sienite, greenstone, and the sienite with the addition of quartz 
forming the amphibolic granite of D'Aubuisson, were equally well characterized. The only rock 
composed by the union of two of these principles which we did not observe, but which may perhaps 
exist there, is the graphic granite (pegmatite, Hauy). These rocks are not very extensive; the 
circumference of the largest probably does not exceed one-quarter of a mile; they rise to about 
thirty-five feet above the level of the water. Their form is irregular; their aspect. rugged and 
barren compared with the fertile bottom of the valley; their general color is of a dark gray; they 
appear to be the summit or crest of primitive rocks which lie beneath this valley, and which pro
trude at this place through the superior strata. As the adjoining prairies are elevated about fifty 
feet above the level of the river, these primitive rocks are observable only in the valley; they 
doubtless constituted at one time a continuous ridge, but have been divided into insulated masses 
by the corroding action of the stream, whose very circuitous bed winds between them. They extend 
upon a distance of about six miles in the direction of the valley. After having examined almost 
everyone of these masses, I feel unwilling to decide, with certainty, which of the primitive 
combinations predominates, for the passage of the one into the other is more constant and more 
sudden than in any other primitive formation that has ever come under our notice. [ndeed we 
know of none with which to compare it, except it be that which we observed at a subsequent period 
of the expfodition between lake Winnipeek and the lake of the Woods; but even there the features 
were somewhat different, for they were on a larger scale. The passages which we there observed 
were sometimes to be traced only upon large masses; whereas on the St. Peter it would have been 
difficult to break off a fragment of a cubic foot in size presenting an uniform character of com
position. It is however probable, as far as our observations extended, that granite is the pre
dominating rock. These masses bear very evident signs of a crystalline origin, but the process 
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must have been a confused one. Tourmaline is found disseminated throughout the rock, yet in no 
great abundance. In one or two spots where the mass assumed a more slaty appearance than in 
other places a faint tendency to a stratification, directed from the north-northeast to the south
southwest, with a dip toward the south, was observed. Viewing the insulated masses from the 
prairie, they appeared to be directed in a transverse line through the valley, and in a northeast
erly course, so that this may be the remains of a dikp. which existed across the valley, but 
which was finally broken. This observation was, however, a partial one, and it would be improper 
to attach much weight to it. When calling the attention of our guide to the difference between 
these rocks and those observed below. he appeared to have been aware of it himself, and stated 
that rock similar to these extended down the valley to about four miles below Redwood rivulet. 
It was partly from this circumstance that we inferred that Patterson's rapids were probably 
formed by a bar of these rocks rising across the bed of the river. This appeared to us to be the 
more probable from the circumstance that a rapid known by the name of the Little falls, occurs 
just above the place of our encampment of the 18th, and that it is occasioned by a ledge of granite 
rocks over which the river passes at this place. In the examination of this spot two points 
appeared to us chiefly to deserve our attention, in order to avoid all source of error; the first was 
to ascertain that the rocks were really in situ; the second, that they were primitive and crystalline, 
not conglomerated or regenerated rocks, such as are sometimes observed. But upon these two 
points we think that not the least doubt can be entertained. The immense mass of these 
insulated rocks, the uniform hight to which they attain, the uniform direction in which they lie, 
prove them to be in place; while an attentive inspection of their nature shows them to be really 
crystalline. There is a gradual, though rapid, passage of the granite into the sienite, which 
proves them to be of contemporaneous formation, and which precludes the idea that the rock is 
formed by the union of fragments of granite, 8ienite, &c., cemented together. 

The discovery of this granitic formation here appeared the more interesting, as its small 
extent migbt easily have prevented us from observing it. had not chance brought us to the river 
at this place; for if we had been traveling on the prairie, within half a mile of the edge of the 
bank, the greater hight of the bluff would have concealed these rocky islands from our view. 
We feel, therefore, unable to decide whether they do not occur at some other bends of the river 
which we avoided; yet from the character of the stream itself we doubt it. For we find that as 
soon as these rocks protrude into the valley, they occasion rapids and falls in the river, while other
wise its course is smooth. Had we not seen the "Little rapids", 'which we passed on the 11 th, 
we might have been induced to consider them as resulting from the appearance of the primitive 
rocks at the surface, but having examined with care the sandstone rocks, by which they are pro
duced, and having ascertained that no other rapids are found in the St. Peter, between these and 
the Patterson falls, we are mduced to believe that this is the only place where granite may be seen 
in situ. In attempting to connect this primitive formation with those observed elsewhere, we find 
that it lies in a direction about W. S. "\V.,at a distance probably not exceeding eighty miles, of the 
"granitic and hornblendic rocks" which Mr. Schoolcraft states as having seen "occasionally rising 
in rugged peaks and beds" on the Mississippi.* We feel, however, disposed to consider all this 
section of our country as reposing on this granite, and we entertain but little doubt of its identity 
with the sienitic granite observed at a later period of our journey, and which we first struck near 
fort Alexander at the mouth of the Winnipeek river. 

Subsequently Mr. Keating observed that these rocks, which were made 

out to be in latitude 440 41' 26" N., did not extend far in the valley. The 

la~t of them were seen at about four miles above the little falls, and he 

was assured by the guide that they did not recur for a considerable distance. 

Still he observed, at a distance, a rocky island in the bed of the river, which 

had the same kind of rock as that at Patterson's rapids; and again at points 

further up the valley rocky knolls were observed. 

"'Sphoolcfan'$ Narrative, p. 288. 
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*Schoolc ... f~'a N"IT .. ~ive. p. 288. 
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The recurrence of these primitive knobs disturbs the current of the river, and renders the 
navigation difficult and hazardous. Five miles below the encampment of the 19th there is a 
place where the boats and their loads are carried for the distance of a mile; from which circum
stance the place is called the Grand Portage. By this portage the canoes avoid thirteen rapids; 
these, with twenty-six other rapids, constitute all the obstructions to the navigation of the river from 
its source to its mouth. In a good stage of the waters, there are, however, but two portages, of 
which this is one. Among the tributaries passed that day only one deserves to be mentioned. It 
is called the Pejehata Zeze Watapan (yellow rnedicine) It is about the same size as the Redwood, 
and rises, in like manner, at the base of the Coteau des prairies. Nearly opposite to it a small 
stream falls in; the Indians call it the Chataba (tlwt hatches sparrow-hawks); the traders term it 
L'.Eau de Vie. On our map we have retained the name Epervier, which being in use among some 
of the traders, and intelligible both to French and English travelers, appears likely to prevail. 

The foregoing exposures were wholly below Lac qui Parle, which is 

said to be a short day's journey further up, consisting of an expansion of 

the river, similar to lake Pepin, about seven and a half miles long, and 

from one-quarter to three-quarters of a mile wide. Mention is made of 

the Chippewa river, coming in from the north, said to interlock with the 

headwaters of the Red river, also of "Beaver rivulet" (Lac qui Parle river) 

which, with steep and high banks consisting of loose, white sa,nd, joins the 

St. Peter near the foot of Lac qui parle. Of the country about Lac qui 

parle Keating notes that the elevation evidently became greater as they 

advanced, but with no hills of any magnitude, the only ascents being the 

river bluffs, which sometimes reach or exceed one hundred feet. The sur

rounding undulated plains were destitute of wood, the only trees seen 

skirting along the water-courses. Above the lake the bluffs are said to 

diminish in hight, not being more than forty feet, the high prairie some

times blending gradually with the river valley. Above the lake the St. 

Peter was found to be only a rivulet from twenty to thirty feet wide, very 

much obstructed with high grass and wild rice, and stagnant water. Five 

leagues higher the Spirit Mountain* creek joins the St. Peter from the 

south. so named from a hill near which it is said to rise. N ear the mouth 

of this stream the primitive rock is again noted scattered here and there 

across the valley, one exposure in particular being remarkable for the 

beauty of its feldspar, which is described as "very lamellar, with an eqsy 

cleavage, and intermixed with quartz, giving it almost the appearance of 

graphic granite." Big Stone lake is described as the "last expansion of 
the river, improperly called a lake." 

·Yellow Bank river. 
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THE COTEAU DRS PRAIRIES. 

Although the party did not visit the Coteau des Prairies, Prof. Keating 

makes :some interesting notes on its character and direction, which may 

be summarized briefly thus: Its hight above the St. Peter, at Big Stone 

lake, is thought to be not short of 1,000 feet. According to the best infor

mation he could obtain, "this ridge commence8 <tbout the Mlth parallel of 

north latitude, and between the 98th and 99th degrees of west longitude 

from Greenwich. It proceeds in a direction nearly south south-east, passes 

east of the group of small lakes called Devil's lake, divides the tributaries 

of the St. Peter from those of the Missouri, and extends southerly as far 

as the head of the Blue Earth, where it gradually widens and sinks to the 

level of the surrounding country." He mentions a second ridge or coteau, 

commencing at the southern bend of Mouse river, running in a direction 

nearly parallel with that of the other, from near the 48th parallel to beyond 

the 44th parallel, in a southeasterly course for about eighty miles, when it 

turns to the west of south and likewise sinks and disappears, the valley of 

the James river being between the two ridges. Mr. Keating was informed 

that no rocks can be seen composing the Coteau, but that it presents a 

uniformly smooth, prairie-like appearance, the ascent being gradual aud 

easy on both sides. He however was of the opinion that it is formed 

by an elevation of the granite rocks above their usual level, although, 

perhaps, covered as with a mantle by the secondary and alluvial rocks, 

predicting that if its whole course were to be followed "from the Assini

boine to the Blue Earth" the geologist would be rewarded by the discovery 

of the "granite formations, if not along the whole of its crest, at least in 

some of the ravines which head near it." Above Big Stone lake the St. Peter 

is said to divide itself into two branches, coming from the west, heading in 

the Coteau, one of which comes from west by south for abont twelve miles. 

The northern, and larger branch, has its source in Polecat lake, about 

twenty-four miles distant, west by north, from the point where they join 

Big Stone lake. That lake is one and a half miles long, and half a mile wide, 

and frequently dry. There are many indications in the narrative that 

this hasty reconnoissance of the Minnesota valley was not satisfactory to 

Prof. Keating. 
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In the Red River valleiKeating mentions numerous salt springs, one 

being situated at the confluence of Red Lake river with the Red river of·the 

North; states that although the soil of the prairies is occasionally sandy, 

it is generally argillaceous and rather dry, yielding along the river valley 

and its tributaries a good grass, though at a distance a rather scanty growth, 

but being extremely fertile wherever trees were seen to be growing; and 

attributes to the annual fires that run over the prairies the principal agency 

in keeping the country treeless. 

ON THE NORTHERN BOUNDARY. 

Respecting the northern boundary of Minnesota, Prof. Keating gives 

the first geological information, besides naming for the first time several of 

the prineipal rivers in that part of the state. Ascending the Winnipeg river 

from lake Winnipeg he found a great contrast between the adjacent country 

and that through which he had been traveling hitherto. The country is 

rocky very soon after leaving lake Winnipeg, with the erystalline rocks 

common to the northern part of Minnesota, there being between lake 

Winnipeg and the lake of the Woods several alternations from red granite 

and gneiss to slate and schists. The timber which sets in with this change' 

in the character of the rocks, consists of a great abundance of evergreens, 

deciduous trees being rather the exception. The conifers were found to 

be tamarack, juniper, spruce, white pine, pitch pine &c., interspersed with 

spots where aspen and birch were found common, and other spots of hazel, 

willow and cherry. The rocks and the general characters of the country at 

the lake of the Woods were stated to be similar to those of the Winnipeg 

river. The lake is filled with islands, all resting on the solid rock which 

was found to be generally a greenish or micaceous slate. One island, known 

as Red Rock island, * was of a reddish graIrtte. The direction of the "strata" 

of the mica slate was stated to vary from N. 60° to N. 800 E. and the angle 

of inclination to vary from 65° or 70° to perpendicular; but it is quite prob

able that Keating here refers to the direction and dip ofthe slaty cleavage. 

Although no limestone in situ is reported by Keating, he refers to the fact 

that Dr. Bigsby, whom he met on the British Northern Boundary Com-

'Subsequently named Keating Island.by Mr. G. M. Dawson. 
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that Dr. Bigsby, whom he met on the British Northern Boundary Com-

'Subsequently named Keating Islandby Mr. G. M. Dawson. 
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mission, states that it exists on the shore of the lake.* In Rainy-lake river 

he mentions two places only, where canoes are lightened and towed up, the 

current of this river being generally steady and of greater depth. The face 

of the country also changed very perceptibly, becoming more cheerful, and 

the grass" of a livelier green." At its mouth the banks of the stream are 

low and marshy; beyond this eastward they rise somewhat, but do not 

become hilly; the river having often a pebbly bed, leading to an anticipa

tion of limestone rocks in situ. The rocks, however, seldom appeared in 

place along the river, and when seen consisted of mica slate and syenite; 

the slate containing, according to Dr. Bigsby, the mineral staurotide.t The 

fall at Rainy Lake fort is surpassed by two or three only of those on Win

nipeg river. "The whole of the waters of the lake discharge themselves 

into the river by these falls, the hight of which is about twenty-five feet. 

The beauty of the spot depends much on the wildness of the rocky scenery, 

occasioning a foaming or dashing of waves that are very striking. The rock 

is chiefly sienite, in which we thought we could distinguish a tendency to 

a stratification directed about northeast and inclining about 65° to the 

southeast. This, however, may have been a local feature. The principal 

growth about the lake is the pitch pine, white pine and spruce. The soil is 
rather light, but in the immediate vicinity of the fort it is excellent; potatoes 
and wheat are cultivated, together with maize, pease, pumpkins, beans, water 
and musk melons, &c., &c. The wild strawberry seemed to be more abun
dant there than elsewhere. Our soldiers were kept busy, while encamped at 
the fort, in fishing for the pike and freshwater salmon, which are found in 
great abundance and excellence at the falls." rrhroughout Rainy lake are 
many small islands, which, according to Keating, are based on a rock which 
for the most part is a mica-slate, with strata directed north 70° east, and 
nearly vertical; but in a few places may be seen granite and syenite, the 
lake thus resembling in most of its characters the physical features of the 
lake of the Woods. East of Rainy lake the party pursued the boundary 
line canoe-route as far as the east end of Sturgeon island and there diverged 
northward, reaching Fort William through a region of successive lakes, and 
a rocky country, descending what was known as Dog river, but llOW as 
Kamanistigoia. 
--*Dr. J. J. Bigsby reports limestone in situ on the shores of the southwest part of the lake. "some miles off In a low 
country, and buried beneath mounds of quartzose. sand, clay. and immense assemblages of blocks from the north." 

t See Bigsby's List of m'nera!s ana organic remains, in Am. Jour. Sci. (1) VIII, p. 60, and Jour. Geol. Soc. London, 
Vol. VlII, p. ~O(j. 
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44 THE GEOLOGY OF MINNESOTA. 

MAJOR LONG'S RESUME OF THE EXPEDITION. 

In a general topographical report of the expedition Major Long men

tions the chief physical features of the country traversed, repeating many 

of the facts given by Keating in his journal. The Coteau des Prairies, he says, 

is a very remarkable feature in the aspect of the country about the head

waters of the Minnesota river. He regards it not only as the dividing ridge 

between the Mississippi and the Missouri rivers, but as a "grand dike," 

obstructing the latter in its progress eastward. Its elevation he gives at 

one thousand feet above the common level of the country. He mentions a 

second ridge west of the main one, with the James river between them, the 

two being thirty or forty miles apart. Of the Red river he says it is navi

gable for canoes, and even for pirogues of two tons burden, from its mouth 

to its source, as also to the sources of several of its tributaries when swollen 

by freshets. "On such occasions canoes have been known to pass from lake 

Travers, its source, into the St. Peter, and back again, without inconven

ience." He estimates the descent from lake Traverse to lake Winnipeg at 

200 feet, and that from the lake of the Woods at 400 feet. Lake Winnipeg he 

places at 630 feet above the ocean, Rainy lake 1100 feet, and lake of the 

Woods at 1040 feet, and the general elevation of the country containing 

the sources of the streams tributary to lakes Superior and Winnipeg, and 
to the Mississippi river, at 1200 feet. 

BELTRAMI DISCOVERS THE JULIAN SOURCES OF THE MISSISSIPPI. 

In Major Long's party for the exploration of the St. Peter's river, was 

an educated Italian gentleman, a political exile, of a romantic and senti

mental cast of mind, named J. C. Beltrami, who, having joined the expedi

tion at Fort Snelling, accompanied it as far as "Pembinar," where, considering 

himself rather discourteously treated by Major Long, and wishing to signalize 

his visit to the Northwest by some noteworthy discovery on his own account, 

he parted from Major Long and reached the upper Mississippi at Red Cedar 

lake, by way of Bloody river,* Redlake, and Turtle lake, and descended it 

as far as New Orleans, where he publisp.ed his notes in French,t at a date 

'Now the Red Lake river. 

t La Decouverte des Sources du Mississippi et de Ia riviere Sanglante. One volume ivo. 328 p., New Orleans, 1824 
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considerably earlier than the appearance of any of the official papers of 

Major Long, and several years earlier than Keating's "Narrative." It was 

subsequently enlarged and reprinted in London in Eng1ish.* Although his 

"letters," constituting as they do a gossipy and literary cmiosity in the field 

of exploration, may be justly styled a romance in the discovery of the upper 

Mississippi, and although they are characterized by numerous errors, both 

historical and geographical, as well as ethnological and zoological, they 

still give some additional information respecting the geography of the 

upper Mississippi and Red lake. The Minnesota legislature having set 

aside a large tract, under the name of Beltrami co un ty, covering the Julian 

sources of the Mississippi, it is to be hoped that the names applied by Mr. 

Beltrami to the lakes and streams he visited may be preserved in the future 

settlement of the region, which, however, is still nearly as wild and unin

habited as when Mr. Beltrami passed through it. 

FIGURE 4. 

BELTRAMI 's ~IAP OF THE JULIAN SOURCES. 
[Fac-simile.] 

The above fac-simile of that portion of Beltrami's map embracing the 

region of the Julian sources of the Mississippi, coincides with his statement 

*A Pilgrimage in Europe and America, leading to the discovery of the sources of. the Mississippi and Bloody river 
with a description of the whole course of the former. and of the OhIO, by J. C. Beltram" Esq., formerly Judge ofa royal 
court in the Ex-Kingdom of Italy, London. 1828, 2 vols., 8vo. pp. 1093. 
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that he traveled almost due south from Red lake to Red Cedar lake. But 

in fact Red Cedar lake is considerably to the eastward of Red lake, and his 

course of travel was necessarily about southeast. The river which he first 

struck in traveling from" PembinaI''' was the Thief river. His map names 

it Valeuse, and his book Robbers' river. His Indian guides found here their 

canoe which they had secreted for a murderous foray on the Sioux the 

previous week. Before reaching Red lake he was attacked by the Sioux, 

and one of his Chippewas was wounded in the arm. This caused them to 

desert him and pursue the route by land to Red lake. Then he started 
alone to drag the canoe containing his baggage to the lake by a cord, being 

unable to paddle it in the manner of the Indian. Meeting a party of Indians 

descending the "Bloody" river, he prevailed on one of their number to con
duct him to the lake. Employing there a bois brule, he ascended the stream 

that led him to Turtle lake, first making a long portage, to avoid an exten

sive wind-fall which had thrown many large forest trees across the stream. 

To the southwest of Red lake he visited and named a series of eight small lakes, 
which all communicate with each other, of which Gravel river (Kahasini
lague) is the outlet into Red lake. These he named Alexander, Lavinius, 
Everard, Frederica, Adela, Magdalena, Virginia and Eleonora, names of a 

family to which he was" united by the most cordial friendship." On the 
western side the lake receives the river Broachus (Kinongeo) and that of 

the Great Rock (Kisciacinabed). The next, on the south shore, are the 
Gravel river and the Gold Fish river (Kiogokague), also the Great Portage 

(Madaoanakan). On the southeast is the Cormorant river (Cacakiscin). 

The northern portion of Red litke receives the Sturgeon river (Amenikanions) 
which communicates by means of two portages, with lake Superior and the 

waters of Hudson's bay. He regarded the Great Portage river as the real 
continuation of the Broody river and cites the opinion of the Indians to 

that effect. "According to the theory of ancient geographers the sources of 

a river which are most in a line with its mouth should be considered as its 
principal sources, and particularly when they issue from a cardinal point 

and flow to one directly opposite." For the purpose of ascending this river 

he was compelled to make a portage of twelve miles, beginning on the lake 

between it and Gold Fish river. A small lake, about half way on this 

portage, he styled Avernus, and another near the end of the portage he 
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named lake of the Pines, "from the immense number of those trees with 

which it is surrounded." Its outlet is into the series of eight lakes that are 

discharged by Gravel river. From this lake he made another portage of 

four miles and reached the Grand Portage river. Ascending this river he 

passed two lakes which he denominated Manomeny-Kany-aguen, or Wild 

Rice lakes. These were formed by the enlargement of the waters of the 

river. The third lake, formed in the same way, the Indians called Puposky

wiza-Kany-aguen, or end of the shaking lands, nearly all the region traversed 

from the lake of the Pines, being so low and nearly level as almost to float 

upon the water. About six miles further south the real source of the Bloody 

river was found. It" springs out of the ground in the middle of a small 

prairie, and the little basin into which it bubbles up is surrounded by 

rushes. We approached the spot within fifty paces in our canoe." 

LAKE JULIA. 

Making a short portage from this spring, over a hill, Mr. Beltrami 

approached a wonderful lake. It is situated on a hill, with no higher land 

about it, in "the whole extent of the clearest and widest horizon." Mr. 

Beltrami's florid description is in these words: "All places around it are, 

on the contrary, considerably lower. I have made long excursions in all its 

environs, and have been unable to perceive any volcanic traces, of which 

its banks are equally destitute. Yet its waters boil up in the middle; and 

all my sounding Jines have been insufficient to ascertain their depth; which 

may be considered as indicating that they spring from the bottom of some 

gulf, the cavities of which extend far into the bowels ot the earth; and 

their limpid character is almost a proof that they become purified by filtra

ting through long subterraneous sinuosities; so that time may perhaps 

have effaced the exterior and superficial traces of a volcano, and the basin 

of the lake have been, nevertheless, its effect and its crater. Whither do 

these waters go ~ This I conceive may be more easily answered, although -

there is no apparent issue for them." 

From this lake with no visible outlet he supposes there is a filtration 

northward so as to supply the water of lake Puposky, thus becoming the 

source of Bloody river, and also southward, where they appear in a little 

basin at the foot of the hill, about eighty feet in circumference, thus becom-
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ing also lithe actual sources of the Mississippi." This remarkable lake, 

which he styled lake Julia, is described as ilabout three miles around, in the 

shape of a heart, and it may be truly said to spea,k to the very soul. Mine 

was not slightly moved by it. It is but justice to draw it from the silence 

in which geography, after so many expeditions, still suffered it to remain, 

and to point it out to the world in all its honorable distinction." 

The stream from the small basin that has been noticed, on the south 

side of the hill, runs directly south, and after three miles reaches Turtle 

lake. "The majestic river, which embraces a world in its immense course, 

and speaks in thunder in its cataracts, is at these, its sources, nothing but a 

timid Naiad, stealing cautiously through the rushes and briars which 

obstruct its passage. The famous Mississippi, whose course is said to be 

twelve hundred leagues, and which bears navies on its bosom, and steam

boats superior in size to frigates, is at its source merely a petty stream of 

crystalline water, concealing itself among reeds and wild rice which seem 

to insult over its humble birth." 

TURTLE LAKE. 

'rurtle lake, including its bays, he estimates at more than one hundred 

miles in circumference. The first lake below he christened Jeromine, from 

the countess to whom his letters were addressed. Another, seven or eight 

miles further east-southeast, he named Monteleone. A stream coming into 

the Mississippi from the northwest the Indians styled Scisaiaguay, or Heron 

river. He passed up this tributary, and found it drained a number of small 

basins, the highest of which he named lake Torrigiani, "from the stately 

and spreading trees which overhang its banks." From this he made a port

age northward and came to another lake of an oval form, which he named 

Antonelli, four or five miles across. This discharges into Turtle lake near 

the point at which the Mississippi leaves it. 

Descending below Turtle lake he passed four lakes, which he named 

Providence lakes, on account, as he says, of the fields of wild rice which 

Providence has formed there, the ears of which resemble those of the 

land of promise. The river, throughout, to Red Cedar lake, is described as 

having a deep, steady and uniform channel and current, the land all being 
low and frequently submerged or shaking. 
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BELTRAMI'S OPINION OF THE ITASCAN SOURCE. 

Mr. Beltrami heard of the ltascan branch of the upper Mississippi, but he 

regarded it as a subordinate tributary, and did not pursue it. Had he not 

rested his claim to the discovery of the true souree of the Mississippi, con

fidently on the principle stated, he certainly would have penetrated to its 

"western sources". He was a man of zeal, adventure, energy and ambition, 

and never would have left the region without visiting what he styles Doe 

lake, had he supposed there was a possibility of doubting the actuality ttnd 

correctness of his discovery. This western branch he learned of under 

the name of the River of lake Traverse, and says that a,bove lake Traverse 

(Pemidji), it issues from a lake "which receives no tributary stream, and 

seems to draw its waters from the bosom of the earth. It is here, in my 

opinion, that we shall fix the western sources of the Mississippi." 

Respecting the geology of the country, a single extract from Mr. Bel

trami's pen will show at once the amount and character of the information 

he gives us. The following is his comment on the valley of the Redwood 

river, near its mouth, where the expedition passed. 

BELTRAMI AT THE MOUTH OF THE REDWOOD RIVER. 

We now reached a valley of the most lovely and interesting character. Never did a more 
striking illusion transport my imagination back to the classic lands of Latium and Magna Gnecia. 
Rocks scattered, as if by art, over the plain, on plateau, and on hills, were, at a little distaJl]e, 
perfect representations of every varied form of the ruins of antiquity. In one place you might 
think you saw thermal substructures, or those of an amphitheatre, a circus, or a forum; in another 
the remains of a temple, a cenotaph, a basilicon, or a triumphal arch. I took advantage of the 
time which chance procured me, to survey this enchanted ground; but I went alone, that the deli· 
cious reverie it threw me into might not be broken by cold heartedness or presumption. My eyes 
continually met new images; at length they rested on a sort of tomb, which for some time held me 
motionless. A thousand afflicting recollections rushed to my heart; I thought I beheld the tomb 
of Virtue and of Friendship; I rested my head upon it, and tears filled my eyes. The spot was of 
a kind to soften and embellish grief, and I should have long' given myself up to its sweet influence 
had I not been with people who had no idea of stopping for any thing but a broken saddle, or some 
such important incident. 

The rocks are granitic, and of so beautiful and varied a quality, that the tricking dealers of 
the Piazza Navona, at Rome, would sell them to the most enthusiastic, and,-ill their own 
opinion,-the most learned antiquarians, as oriental and Egyptian porphyry or basalt, which 
are now generally admitted to be merely granite more elaborated by time and water. 

BELTRAMI AT THE FALLS OF ST. ANTHONY. 

What a new scene presents itself to my eyes, my dear Madam! How shall I bring it before 
you without the aid of either painting or poetry? I will give you the best outline I can, and your 
imagination must fill it up. Seated on the top of an elevated promontory, I see, at half a mile dis-
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tance, two great masses of water unite at the foot of an island which they encircle, and whose majestic 
trees deck them with the loveliest hues, in which all the magic play of light and shade are reflected 
on their brilliant surface. From this point they rush down a rapid descent about 200 feet long, 
and, breaking against the scattered rocks which obstruct their passag9, they spray up and dash 
together in a thousand varied forms. They then fall into a tr\lnsverse basin, in the form of a 
cradle, and are urged upwards by the force of gravitation against the side of a precipice, which 
seems to stop them but a moment, only to increase the violence with which they fling themselves 
down a depth of twenty feet. The rocks against which these great volumes of water dash, throw 
them back in white foam and glittering spray; then, plunging into the cavities which this mighty 
fall has hollowed, they rush forth again in tumultuous waves, and once more break against a 
great mass of sandstone forming a little island in the midst of their bed, on which two thick 
maples spread their shady branches. 

SCHOOLCRAFT AT ITASCA LAKE IN 1832. 

In 1832 Mr. Henry R. Schoolcraft conducted an expedition to the source 

of the Mississippi river, pursuing nearly the same route from Sault St. Mary, 

as in 1820. From Upper Red Cedar lake he passed up the Mississippi under 

the guidance of a Chippewa chief named Ozawindib, accompanied by Dr. 

Douglass Houghton, afterward state geologist of Michigan, Lieut. James 

Allen, U. S. A., and Rev. W. T. Boutwell, and a sufficient number of packers 

and canoe-men. Mr. Schoolcraft regarded himself as the discoverer of the 

true source of the river, and in the absence of published accounts by other 

travelers it was a just claim. Still there is no doubt that among the 

coureurs des bois of the fur companies there were several who knew well 

that the Mississippi could not be followed further than to Itasca lake. Mr. 

Schoolcraft's claim was generally scouted among the white residents of the 

northwest who were at all conversant with the country during the previous 

twenty-five years. The statement of Mr. Morrison of his visit to the lake 

in 1804 has already been referred to, and to him it is just to accord the 

discovery of the source of the great river, although first published so late as 

1856. Mr. Schoolcraft's expedition, however, enjoyed the zest, as it received 

the popular acceptance, of a first dii:jcovery, and he fully described the 

route he took, giving several names to lakes before unknown. He named 

the first lake west of Cass lake, formed by the expansion northward of the 

Mississippi, lake Andrusia. This is in T. 146, R. 31. The next, which 

enlarges toward the south, situated in T. 146, R. 32, he styled the Twin 

of lake Andrusia. Its Indian name was Pamitascodiac, preferable to that 

which he applied. A few miles above this point begin a series of rapids, 

ten in number, styled Metoswa rapids. The Indian name Pemidjegumaug 
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(now lake Pemidji), which is the Chippewa for Lac Travers, Mr. School

craft saw a good reason for rejecting in favor of Queen Anne, whose name 

he applied to that lake. The little lake immediately south of it he dedi

cated to Washington Irving. Half' a mile above this he reached what he 

styled the" primary forks of the Mississippi," that from the west, or Itascan 

fork, bearing the larger volume of water. Under the guidance of Oza

windib, the party took the southern fork, through which, by a series of 

lakes, they attained a point nearly east from Itasca lake. They then made 

a grande portage over the drift hills intervening, to Itasca lake, descending 

the other fork to Pemidji lake the following day. He bestowed the 

name of Marquette on the first of the lakes of the south fork, and on the 

second that of La Salle. The third lake, of larger dimensions, deemed by 

Lieut. Allen to be ten miles long, he named Plantagenet. Passing the 

junction of the Naiwa river and at the same time ascending a rapid by 

means of a portage trail of about two miles, the stream was again struck at 

a point a few miles below Assawa or Perch lake. A short distance above 

this lake the party left the south fork, by portage to Itasca lake, * the eleva

tion passed over being estimated at 1695 feet above the gulf of Mexico. 

In descending the other fork of the river, from Itasca lake, Mr. School

craft found the outlet to be "quite a brisk brook, with the mean width of 

ten feet and the depth of one foot." After passing some i:levere rapids he 

mentions a river by the name of Chemaun, entering on the right bank, 

which nearly doubles the volume of the stream. Further down enters a 

stream, with a lake near its mouth, which the Indians styled Piniddiwin 

(or Carnage) river, but which he denominated De Soto river. Both these 

streams enter the Mississippi in T. 146, R. 35. A small stream below, orig

inating in a lake, in T. 146, R. 34, coming in on the left, he designated 

Allenoga, "putting the Iroquois local terminal in oga to the name of the 

worthy officer who traced out the first true map of the actual sources of the 

Mississippi." He also applies names to a series of lakes between Leech lake 

and the headwaters of the Crow Wing river, but his descriptions cannot be 

made to agree with any published maps of that country, particularly in 

respect to distances traveled, and the sizes of the lakes, although they are 

*,UHaving p1'eviously got an inkling of 80me of their -mythological a~d necT~1nantie ~otif)ns of the oria.in and mutati?ns 
of the country uhich permitted the nse oj a female name Jor it, I den07mnated ,to Itasca. - Scbo,!lcraft D,SC. Sources ~hss. 
Mr. Neill has stated on the authority of Rev. W. T. Boutwell, who accOJ?pamed the expedltlOD, that the name Itasca 
Was derived by Schoolcraft from the Latin words 'Veritas and caput, mearung true source. 
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represented on the map accompanying his Narrative, published in 1834. 

Like nearly all pioneer travelers he over-estimates distances. The following 

names he a,pplies to lakes between Leech lake and the mouth of Shell river, 

and they should be perpetuated on the settlement of the country, viz.: 

Warpool, Little Long, lake of the Mountain, lake of the Isle, Longwater 

lake (the source of this branch of Crow Wing river), Little Vermilion, Birch, 

Lac PIe, Assowa, Lac Vieux Desert, Long Rice, Allen, Illig an and Douglass. 

Schoolcraft descended the Crow Wing river to its union with the Missis

sippi, being the first to explore it, and to render an account of its course.* 

LIEUT. JAMES ALLEN'S REPORT OF SCHOOLCRAFT'S EXPEDITION OF 1832 TO THE 

SOURCE OF THE MISSISSIPPI RIVER. 

Lieut. Allen's report-l- is accompanied by a map of the country from the 

Red river of the North to the Bois Brule river of Wisconsin, extending from 

lake Pepin to Redlake. On this map the Cloquet ri ver is named Rapid river. 

The principal sourees of the St. Louis river are represented to come from 

Vermilion lake and White Wood lake, the latter probably being intended 

for what is now known as Basswood lake. The branches of the St. Croix 

river from the west, in descending order, are Pine river, N enandag river, 

Fowle river, Kettle river, Snake river, and three others above St. Croix lake. 

One also joins St. Croix lake from the west. Ascending the Mississippi river 

above the falls of St. Anthony, the following are represented as its eastern 

tributaries, Raccoon river (now Coon creek in Anoka county), Rum river, 

Leaf or St. Francis river, Elk river, Clear river, Long river (having its source 

in Long lake situated west of Mille Lacs), Muddy creek, West Savanna 

river, Swan, Trout, Prairie and Deer rivers; the last being the first stream 

above Pokegama falls. The western branehes above the falls of St. Anthony, 

*' H.esuH.ing from this expedition were the following scientific papers:-
1. Limlts of the range of the Cervus sylt'estris, in the northwestern part of the United States. By Henry R. School

cra.ft. [Northwest JO!irnal.] 
2. Description o( the FringlUa vespertina, discovered by IVTr. Schoolcraft in the Northwest, By Willialu Cooper. 

[An. N. Y. Lye. Nat. Illst.] 
3. Liot of ,hells collected by. Mr. Schoolcraft in the western and northwestern terri tory. By William Oooper. 
4. LlSt of,pecIes and localItIes of plants collected 1Il the northwestern expeditions of Mr. Schoolcraft of 1831 and 

1832. By Douglass Houghto!!. M. D. ' 
5. A ~·epo.rt. on the existence of dt;P09~tS o~ copper in the geo~ogic~l basin of lake Superior By Dr. D. Houghton. 
6. ~(~mal ks on the occurrence of natIve SlIver and ores of SIlver In the stratification of the basins of lakes Huron 

and SuperIor. By HenlY R Schoolcraft. 
Schoo\~f!1t.gelleral summary of the localities of minerals observed in tbe Northwest in 1831 and 1832. By Henry R. 

8. Geologi9al outline of the Taquimenon valley of lake Superior. By Henry R. Schoolcraft. 
schooIcl'~~,ggestlOns respectmg the geoluglcal epoch of the deposit of sandstone rock at St. Mary's falls. Ry Henry R. 

. . Of the above, those not otherwise noted, are in thc appendix to Schoolcraft's work Discovery 0' the Sources 0' the 
MtsstsSlpp~. ' 'J . 'J 

tAmerican State Papers Vol. V. Military Affairs 1'.312. 
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so far a,s named, are Rice (probably Shingle creek in Hennepin county), 

Crow, Sac, Elk, Swan, Crow Wing, Pine, and Willow. The Crow Wing has 

a northern tributary near its mouth called Salt river, coming from Gull 

lake. The Shell river rises in Shell lake, and the Leaf river is not named. 

Although his journal alludes to Leaf river, giving it a size nearly as large as 

the Crow Wing where they join, and states its source is in Leaf lake fifty 

miles above its mouth, yet neither is represented on his map. He has 

incorrectly named it "Shell river," which really joins the Crow Wing much 

higher up, as represented by Schoolcraft, anc1later by Nicollet. A large 

tributary of the St. Peter's river from the north is Beaver river, undoubtedly 

the Pomme de Terre (or Tipsinah) river. Big Stone lake is named Big Salt 

lake, and the Minnesota river above that lake is called Cold creek. The 

head of the Coteau is styled "Thunder Nest Mountains," and a series of 

"salt ponds" is represented just to the east. The eastern branches of the Red 

river of the North are the Chippewa, the Wild Rice, Plum, Sand Hill and 

Red Lake rivers. The map is characterized by the representation of marked 

hill-ranges, sometimes called mountains. The great moraine of western 

Minnesota is shown from a point north of Cass lake southward to near the 

source of the Crow river, under the name, "Dividing Ridge between the 

Mississippi and Red rivers." The" Cabotian Mountains" begin between the 

Cloquet river and lake Superior and extend southwestwardly across the 

St. Louis river, forming the Dalles, and several miles further. A range 

designated "Pine hills", extends from the upper St. Croix lake westward 

nearly to the source of Snake river. The N emadji, or Left Hand river, 

entering lake Superior near Superior City, is named" La Riviere a Gauche." 

Red Cedar lake is near the Mississippi northwest of Mille Lacs, and Red lake 

is between it and Long lake toward the southwest, and empties into the 

Mississippi by a small stream. 
Lieut. Allen further defines the geography of the upper Mississippi in 

his journal, mentioning various streams and lakes that are not put down on 

his map. In first making the "grand portage" through the Cabotian 

mountains, he describes it as running back from the river in some places 

four or five miles but touching it at "La Roche Galet." The rock in the 

river at the upper end of the portage is described as "coarse, hard, argillit,e 

rock," and the country through which it passes as rich, and timbered with 
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lake, and the Minnesota river above that lake is ealled Cold ereek. The 

head of the Coteau is styled" Thunder Nest Mountains," and a series of 
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birch, pine and sugar maple. "Three miles" above the grand portage begins 

the portage (}, couteau, or knife portage, on the west side of the river, beginning 

at a small island of argillyte which rises abruptly to the hight of 100 feet, 

in the midst of the river at the foot of a strong rapid. This portage is 

stated to be a mile and a half long. " Nine and a half miles" above the knife 

portage he mentions continued rapids through argillyte rock for about four 

miles. The St. Louis river of the map he styles Fond du Lac river in his 

journal. The country on the portage to the West Savanna river is described 

as very swampy, but divided by a ridge of higher land timbered with sugar 

maple, birch and linn, running southeastwardly, about a mile and a half 

from the West Savanna river. It is less than half a mile wide, and is suc

ceeded by swamps again on its west or Mississippi side, which extend with 

some alternating ridges of higheI land to the West Savanna river. The 

highest point on the portage is about 150 feet above the Savanna rivers. 

Sandy lake overflows with the Mississippi, and the great flood covers the 

country for many miles around. At" Pacagama falls" the descent of the 

river is between twenty and thirty feet in the distance of a hundred yards, 

and is nowhere perpendicular, but the channel is much contracted. In one 

place the whole water runs down the surface of a smooth, plain rock for a 

distance of forty feet, with a pitch of about twelve degrees. The river is 

here said to break through a low ridge that traverses its course perpen

dicularly in a northeast and southwest direction, the rock being of granular 

qnartz. At a small stream which joins the Mississippi a short distance above 

the falls, from the west, commence the great swamps and savannas which 

border the Mississippi on one or both sides for a great distance above. By 

way of Lac la Crosse (remarkable for the fine whitefish it afforded) and a small 

river extending three or four miles to another little lake, he left the Missis

sippi, at last, making a portage of 800 yards to Little Winnipeg lake, through 

which the Mississippi runs. A few miles further up he reached Big Winnipeg 

lake, from which he says there is a short portage to a river of Rainy lake, 

probably the Big Fork river. Red Cedar lake, the former name of Cass lake, 

derived its name from a little high island called Red Oedar island. 
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LIEUT. ALLEN AT THE SOURCE OF THE MISSISSIPPI, AND ON THE OROW WING 

RIVER. 

In company with Mr. Schoolcraft, Lieut. Allen left Cass lake under the 

guidance of Yellow Head, an Indian of the Cass lake band, for the explora

tion of the Mississippi river to its source. Passing Lac Travers, now lake 

Pemidji, which he describes as a beautiful lake about ten miles long from 

north to south and about half as broad, surrounded by pine woods which 

rise into high hills on the north and northwest, forming a part of the chain 

dividing the waters of the Mississippi from those of the Red river, he 

followed a broad channel, 100 yards long, and reached another small lake. 

Half a mile above this he reached the forks of the river, the branches 

being nearly of the same width, but the right hand branch having the 

most water discharge. He ascended the left branch, and in about twelve 

miles reached lake Rahbahkanna, or Resting lake, which is foUl' miles in 

diameter and nearly round. Aseending the river still further, a distance 

estimated by him between fifty and sixty miles, he reached Usaw-way, or 

Perch, lake, which is about two miles long and half a mile broad. From 

this lake he set out overland to Lac la Biche, which was supposed to be the 

source of the larger fork of the Mississippi, making a portage of six miles, 

and struck the lake near the end of its southeastern bay. The portage 

passed over a rough country, two or three hundred feet above the lake, 

with tamarack swamps and Banks' pine, the latter growing in a poor and 

sandy soil, hung with lichens and without animal life. Mr. Schoolcraft, 

hoisted a flag on a high staff, on the island, and left it flying. Lac la Biche 

is said to be about seven miles long and from one to three broad, but of 

irregular shape, conforming to the bases of the pine hills which for a great 

part of its circumference rise abruptly from its shore. Its shores are 

formed of boulders of primitive rock but have no rock in place. School

craft island is 150 yards long and 50 yards broad. The Indian who acted 

as guide declared this lake to be the "true source and fountain of the long

est and largest branch of the Mississippi." He had hunted all round it, and 

said there was a little creek too small for the smallest canoes to ascend, 

emptying into the south bay of the lake and having its source "at the base 

of a chain of high hills, which we could see not two miles off." To the 
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west he saw distinctly "a range of almost mountains, covered with pine, 

which was undoubtedly the chain dividing us from the waters of the Red 

river." Respecting the " Julian sources" Lieut. Allen says: "There is, how

ever, a little stream, Turtle river, entering Cass lake from the north, in the 

route of traders to Turtle lake and Redlake, but it is a very small and insig

nificant stream, and is only forty-five miles in length." On leaving Lac la 

Biche he found the Mississippi twenty feet broad and two feet deep with a, 

current two miles per hour. It soon ran through a chain of high pine hills, 

where the channel contracted very much and numerous rapids occurred, ot 

very great fall over boulders of primitive rock, the river running for a dis

tance in a deep ravine. 
Lieut. Allen made a series of portages, and traverses of little lakes, 

from the south end of Leech lake "to Long lake, the source of Crow Wing 

river. These portages were all short, and over pine ridges, with yellow and 

pitch pine; the lakes were deep, clear and beautiful, with pine hills coming 

down to the water. The lakes had neither inlet nor outlet, and from the 

summits of the hills several could be seen at once. Long lake is only the 

beginning of a chain of eleven pretty little lakes near together, from two 

to five miles in length, from which the Crow Wing takes its rise. " 

In descending the Crow Wing river Lieut. Allen mentions the Leaf 

and the Shell rivers, but gets their names interchanged; also the Long 

Prairie river, but he does not name it on his map. 

LIEUT. ALLEN ON THE MISSISSIPPI. 

At the" little falls" he describes the river as forming a chute, and con

tracted from 300 yards to fifty yards, the fall amounting to ten feet in sixty, 

"through a formation of talcous slate rock, the first rock we had seen in· 

place since leaving the falls of Pacagama. A little further down we passed 

Pike rapids, and the site of Pike's blockhouse, where Lieut. Pike wintered 

his command in 1805-'6; and a little further a chain of rapids called the 

'grand rapids,' where the river runs over an extensive rock formation of 

granular quartz." He also mentions another rapid at the mouth of Elk 

river, and the "big falls" at the mouth of Sac river, and a short distance 

Hobove the latter the mouth of the Little /:Sac, or Wattah, river; also, the 
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"mouth of the St. Francis, or Parallel, river, a considerable stream running 

parallel with the Mississippi, and navigable for canoes 150 miles." The 

Rum river, on the same side, is said to be navigable for canoes 150 miles to 

"Mil Lac, a lake almost as large as Cass lake." 

The whole descent at the falls of St. Anthony, including the rapids, he 

estimated at eighty feet, the perpendicular fall at eighteen feet. 

LIEUT. ALLEN ON THE ST. CROIX RIVER. 

The st. Croix enters the Mississippi by a mouth seventy-five yards broad, opposite an island 
of the latter, and fifty miles below Fort Snelling. Its right bank at the mouth is a perpendicular 
rock eight or ten feet high (calcareous sandrock) and the left is a low acute point. A few 
hundred yards from the mouth it opens into a long, narrow lake, lake St. Croix, which seems to 
fill or lie in a valley, the hills rising to form its banks, on each side, in green gentle slopes. * 
* * * A few miles above where I encamped, the river is traversed by a primitive rock 
which for a distance of one or two hundred yards, confines the channel within perpendicular 
walls fifty feet high, and rises in a high abrupt little island in the middle of the stream, but 
occasions no rapid. Above this the banks are high and steep, but not rocky, till within a mile of 
the falls, when the channel becomes suddenly contracted to from fifteen to thirty yards, by rocks 
forming mural precipices on each side fifty and a hundred feet high, between which the river, 
though very deep, is urged with great velocity. This rock and the narrow channel continues, 
with a few interruptions of caves and fissures, one mile up, to the falls, where tIle river is bnt 
forty feet broad, and rushes with great force and violence down a fall of fifty feet in three 
hundred yards. 'I.'he whole of this rock is greenstone trap, and its surface presented to the river 
in high cliffs is exceedingly rugged and broken, prismatic fragments being continually detached 
from it and tumbled down. 

In the further ascent of the St. Croix river to the upper St. Croix lake, 

Lieut. Allen encountered great difficulties, on account of being abandoned 

by Mr. Schoolcraft and his party, and on account of' the almost intermina

ble rapids. His description of this stream above the falls of St. Croix con

firms Duluth's assertion as quoted by La Salle, that in descending it he 

"had passed forty leagues of rapids." 

G. W. FEATHERSTONHAUGH, U. S. GEOLOGIST. 

In the summers of 1834 and 1835, an English gentleman, under the title 

of U. S. Geologist, was commissioned by Col. J. J. Abert, of the bureau of 

topographical engineers, with loose and apparently aimless instructions, to 

execute rambling explorations in the western country. The first year he 

visited the Red river of Arkansas, 'and the second he proceeded to the 

vicinity of that elevated ridge which separates the Missouri river from the 

St. Peter's. From the latter expedition resulted two works-one entitled 

"Report of a geological recollnoissance made in 1835, from the seat of govern-
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ment by the way of Green bay and the Wisconsin territory to the Coteau 

des Prairies, an elevated ridge dividing the Missouri from the St. Peter's 

river," printed by order of the Senate in 1836, and the other "A Canoe 

Voyage up the Minnay Sotar," published in London in 1847. 

The latter is taken up largely with personal and journalistic details, 

and the former with a statement of geological principles, as understood by 

English geologists of that day. In his geologieal report proper Mr. Feath

erstonhaugh aseribes the existence of lake Pepin to the entrance of the 

Chippewa river, nearly at right angles to the Mississippi, damming up the 

water above it; mentions Castle rock as an instance of how" the mineral 

level has been redueed," and gives an illustration of it, in which it appears 

very mueh as it does at the present day; visited Fountain cave near St. Paul, 

and describes it under the impression that it is that visited by Carver; speaks 

of the" carboniferous limestone" at Fort Snelling, correcting Mr. Keating's 

error in supposing fallen pieces of limestone from the top of the bluff were 

in situ at the level of the river, and gives the following account of the falls 

of St. Anthony: 

FEATHERSTONHAUGH AT THE FALLS OF ST. ANTHONY. 

An island about 450 yards long divides the Mississippi into two parts at the falls of St. 
Anthony, which have a very irregular outline, owing to the soft sandstone being washed out une
qually in places, and the superincumbent strata of limestone falling down in large blocks; these 
are piled up in large quanities on the bed of the liver immediately at the foot of the falls. That 
part of the river on the north side of the island is about 220 yards wide. There is a very fine, 
smooth section of the rocks here to the water, about ninety feet high. I should think tbe fall 
would not average more than twenty feet. The immense slabs which have fallen from the lime
stone beds at the top are covered with producta, mixed with spirifers and cardia. On the south 
side of the river the line of the falls is a very irregular curvature, and measures about 450 yards 
to the island; the hight of the fall does not appear so great on this side, owing perhaps to the 
bed of the river being so much choked up with the fallen slabs. It is a wild rocky scene, but 
deficient in interest as a waterfall on account of its want of hight. To a geologist, however, it is 
exceedingly interesting, finding here the uninterrupted continuation, for one thousand miles, of 
the carboniferous limestone with its characteristic fossils. At the south side of the falls I got 
some exceedingly fine ones, including beautiful specimens of delphinula, bellerophon, nautilus, 
euomphalus, &c. 

FEATHERSTONHAUGH ASCENDS THE MINNESOTA RIVER. 

Mr. Featherstonhaugh's geological notes on the Minnesota river may be 

summarized somewhat as follows. Mentioning Carver's river, he says: 

"Something short of fifty miles from the fort there is a short rapid with 
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a strong current. Above this is another rapid, with sandstone in place on 

the right bank, the same as at the fort." This is probably the rapid near 

Carver. 
Further up the Bois Franc district, a stream comes in from the left bank called Wee-tab 

Wakatah, or Tall island,* and about five miles higber up some ledges of horizontal fawn-colored 
limestone jut out on the right, bank, very cherty and somewbat vesicular; near the surface it takes a 
reddish salmon-color, resembling very much some beds I had previously seen on the Wisconsin and 
upper Mississippi. Within a few yards of these ledges, and north of them, a beautiful pellucid stream 
comes in, containing the purest water I had seen in the country. I could not learn that any name 
had been given to it, and as it is in the immediate vicinity of the first calcareous rock I had met 
with in place bere, and its purity rendering it a very rare stream in a country where all are turbid, 
I named it Abert's run, after Col. Abert, of the United States army, and chief of the topographi
cal bureau.t 

Eight or nine miles below Traverse des Sioux is Myah Skah, or White 

Rock,t where he mentions an escarpment consisting of forty feet of granular 

sandstone surmounted by ten feet of fawn-colored limestone, the same as 

that at Abert's run. This sandstone, he says, is formed of semi-transparent 

grains loosely adhering, with nodules here and there, where they are 

cemented by a paste of clear siliceous matter; the whole making a hard 

flinty mass resembling siliceous oolite. At the junction ofthe limestone with 

the sandstone he notes a seam of marly, mineral matter" containing a great 

deal of silicate of iron," of a bluish -green color. About two miles above 

Moon creek§ (or camp Crescent, of Keating) he saw the sandstone and lime

stone again in place; again, at a point three miles higher, a long bluff 

twenty-five feet in hight. Five miles further the White Earth bluff occurs, 

where he mentions multitudes of large boulders on the prairie, some of 

which he estimates at 100 tons' weight. Beyond this point, having passed 

an island about 400 yards long, the current becoming very strong, with bold 

bluffs and many boulders, he judged that the river had worked its way 

through a ridge. Sixteen miles beyond this point he estimated the bluffs 

at 150 feet in hight, and found the current of the river swift, this being near 

.the mouth of the Makato, or Blue Earth river. 

In searching for the supposed copper mines of Le Sueur, under the 

guidance of his interpeter, Milor, he could ascertain nothing, not even a 

traditional report, of anything like a copper mine in that region. The 

* High Island creek, four miles north of Henderson. 
t The inaccuracies of Mr. Foatherstonhaugh's description, even with .the aid of his small map. render it impossible 

to state what stream is here meant; but the bluff of rock seems to be that situated at Rocky point, Sec. 30, Blakely. 
:I: Near Ottawa, 
gKeating ascribes the name ares.entto a bend In the Minnesota river, but Mr. Feather.tonhaugh says it!" dne to R 

serIes of half-moon turns in the little creek that enters from the east a short distance below the Traver.e des SIOUX. 
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Indians concurred in saying that there were some bluff's a few miles beyond 

the St. Peter's where they procured a blue earth with which to paint them

~e1ves; and this point was so precisely described that he had no difficulty 

in finding it. In passing up he evidently regarded the Le Sueur as the main 

stream, and refers to the fork now styled the Blue Earth, as "a fork of the 

river from the left bank." This he ascended, finding little current, and at a 

place estimated at two miles from the fork, came to a bluff about 150 feet 

high on the left bank, containing the blue-earth locality. "On climbing it 

I found the same horizontal limestone and siliceous sandstone common to 

the whole country. Toward the top was a broad seam of bluish clay inter

mixed in places with silicate of iron, being a continuation of the deposit I 

had seen before at Myakah, and valuable only for the savages to paint them

selves with. From this bluff I advanced in a westerly direction about two 

miles, over a part of the country grown up with small poplars, hazels, wild 

roses and grass, in the hope of seeing the Coteau des Prairies, and of making 

arrangements to proceed to it from this quarter; but I saw nothing of the 

kind from any eminence which I could gain, and having in my hand, and 

reading on the spot, what had been said by M. Le Sueur, his mountains and 

his copper mines, I found myself obliged to come to the conclusion that 

these discoveries were fables invented to give himself influence at the court 

of France. Before I left the northwest country, and after I had visited the 

Coteau des Prairies, I found it was distant at least sixty miles from this spot, 

which leaves only the bluffs of the river to represent the mountains spoken 

of in the manuscript of La Harpe."* 

Twenty miles above the mouth of the Blue Earth, he states that the 

Minnesota "has made a recent cut-off and abandoned its old bed; not far 

from this place a large mass of sandstone is in place· in the middle of the 

river." Swan lake lies nearly five miles north of this place. 

FEATHERSTONHAUGH DESCRIBES THE QUARTZYTE AT REDSTONE. 

"About twenty-five miles above Makato some red earth bluffs occur 

on the left bank, with numerous boulders. From this point the general 

appearance of the soil and country begins to vary, and announces a change 

*The ~eposit c.onta.in~ng ~he pigment he places in that seam I'which divides the limestone fl'om the sandstone" 
when descrlblng thlslocahty In the .1 Canoe Voyage." ' 
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in the formations, and five miles further some rocky bluffs come in on the 

left bank, the lower beds of which are a brick red color and of a fine grain. 

On landing and leaving the bank I found the country covered with beds of 

red gritstone of a very hard quality, inclined about fifteen degrees. These 

rocks are full of potholes, some of them a foot in diameter and eight inches 

deep, and are as smooth as metal. The carboniferous limestone formation 

seems to terminate here, and to be stopped by a conglomerate resembling 

in its mineralogical characters the upper beds of the Old Red sandstone. 

The river has in old times passed over these rocks, worn the pot-holes, and 

made them so glassy smooth." 

He mentions the first granite met, known as "little rock," and says that 

no other kind of rock was seen in place during his further progress toward 

the northwest. 

THE COTEAU DES PRAIRIES. 

He estimated the Coteau to rise 450 feet above the level of the general 

prairie; the ascent being so gentle that one is hardly aware of going up hill. 

The ascent perhaps continues two and a half miles, and is not more than at 

the rate of 160 feet to the mile. "The Coteau itself is only another upland 

prairie, somewhat more diversified than that I had left behind, having 

numerous small wooded lakes on its surface, which have a very picturesque 

appearance. From the plateau here there is an extensive view of the prairies 

below, with the lakes. The prairies in every direction are bounded only by 

the horizon; a few occasional trees indicate stagnant water. It is two good 

days' march from here to the Shyan, and eight further to Pembina, on Red 

river of lake Winnipeg, the whole of it over a prairie country with many 

small lakes and occasional wood. The Nid de Tonnere, or Nest of Thunder, 

a name derived from some Indian tradition, comprehends a small tract of 

country with a very irregular surface, where knolls, depressions and small 

wooded lakes prevail. The sand-hills I have before spoken of as lying in 

front of the Coteau des Prairies, extend into this vicinity and still further 

to the northwest. Farther to the northwest are several saline lakes, one of 

which, named Saline lake on the map, is about ten miles long. On the 

shores of these lakes crystallized salt is found in dry seasons, when the sur

face has been much evaporated; muriate of lime appears to be mixed with 
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it. As there is no rock in place around here, conjectures only can be formed 

upon the nature of the subjacent beds. * * * * * * * The Coteau 

des Prairies, about which very little has been known, is a very broad ridge 

of land dividing the waters tributary to the Missouri from those which dis

charge themselves into the St. Peter's and into the Red river of lake Win

nipeg. Its general direction is about north-northwest and south-southeast, 

though in places in appears to be irregular. To the south it comes down to 

the sources of the Makato, whilst to the north it terminates for a while near 

the sources of the Psee, where a flat country comes in, intersected by the 

Shyan and the Goose rivers. Lac du Diable is in this area with Turtle river. 

Here the Coteau rises again, to the north, but it is called the' Pembina hills' 

by the traders; these extend beyond the Assinaboin river and die away 

about Flat lake, near seventy miles from lake Winnipeg. East of the Pem

bina hills there are salt springs, and from the somewhat vague accounts I 

received from the Indians, there is coal in their vicinity. A very respectable 

trader informed me he had once picked up some bituminous coal on the 

shore of lake Traverse." 

GEORGE CATLIN AT THE RED PIPESTONE QUARRY. 

Although Mr. Catlin is best known as an Indian delineator, he has also left 
a brief geological description of the pipestone country.* He was the first 
to carry a sample of the red pipestone away with him, and take measures· 
to have it subjected to chemical examination. Such examination was made 
by Dr. C. T. Jackson, of Boston, who gave the substance the mineralogical 
name of catlinite·t 

Mr. Catlin had plans laid for visiting the pipestone quarry in 1835, 
when at Fort Snelling, but hearing of the expedition of Mr. Featherston
haugh, under government directon to explore the Coteau des Prairies, he 
abandoned his project. Subsequently hearing that that gentleman did not 

* American Journal of Science, First Series, Vol. 38, p. 138. 
t In the jou,:,:,,,l of the cout;'cil of the drst legi~lative assembly o~ the territory of Minnesota, September 11, 1849, il 

a letter of H. H. <ilblev. presentIng a sample of thIS stone to the terrItory for use in the WashiRgton monument at the 
city of Washingt<lD. Its size was stated to be "about two and a half feet in length. and a little over one and a half in 
breadth, and two inches in thickness." Mr. Sibley objects to the use of the designation catlinite since it seems to have 
b.een given on the ".ssumption that Mr. Catlin w,,:" the first white man who had visited tha.t region. "whereas it. is no.lo
rlOus that many whItes had been there and examIned the quarry long before he came to the country. This deslgn .. tlOn 
therefore is clearly improper and unjust The Sioux tecm for the stone is E-ya,n-shah by which I conceive it should be 
known and classified." 

Mr. S~hoolcraft, i~ 1~4! p'!blis~ed for t~e first tim!, a report on the Ge?logy and Mineralogy of the expeditions 
made by hm~ to tl~e MISSISSIppI regIOn. ThiS appe"rs m the appendix to hIs" Summary Narrative." It PUl'lIol'ts to 
h,,:ve been 'Yrltten m 1~22, and addr<:ssed to Johu C. Calhoun, S.ecretary of ~ar. In this report the red pipestone of 
MIn,!esota IS named With tJ;Ie true '!lme!al name opwagonitc, whIch he says IS the Algonquin word for calumet stone. 
H thiS word had been applied to thl. mmeral as early as 1822, and had been pnblished even as early as 1832 it would 
antedate Jackson'~ name of calUnite. But there is no evidence that it was published-indeed the references oC Mr. 
Rchoolcraft to his own early descriptions of the substance do not bear out his implication oC such use of the name. 
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visit the quarry, he carried out his design, starting from N ew York, "a dis

tance of 2,400 miles, for which purpose I devoted eight months, traveling 

at a considerable expense, and for a great part of the way with much 
fatigue and exhaustion." 

Starting on horseback from the falls of St. Anthony, in company with 

"a young gentleman from England of fine taste and education," and under 

the guidance of a faithful Indian, he followed the usual route along the 

south side of the Minnesota river to the Traverse des Sioux, where he 

crossed the river; he recrossed it at a point about thirty miles above the 

mouth of the "Terre Bleue," near the mouth of the Waraju, and thence, 

leaving the Minnesota, pursued a course "a little north of west," steering for 

the Coteau des Prairies. He represents the vast prairie that he passed over 

as one of the most beautiful countries in the world, for a distance of one 

hundred and twenty or one hundred and thirty miles, It everywhere 

showed the richest soil, and an abundance of good water which flowed from 

a thousand living springs. 
For many miles in the distance before us we had the Coteau in view, which looked like a blue 

cloud settling down in the horizon; and when we had arrived at its base, we were scarcely sensible 
of the fact, from the graceful and almost imperceptible swells with which it commences its eleva
tion above the country about it. Over these swells, or terraces, gently rising one above the otber, 
we traveled for a distance of forty or fifty miles, when we at length reached the summit, and also 
tbe pipestone quarry, the object of our campaign. From the base of this majestic mound to its top, 
a distance of forty or fifty miles, there was not a tree or a bush to be seen in any direction, The 
ground was ever) wbere covered with a green turf of grass, about five or six inches high; and we 
were assured by our Indian guide that it descended to the west, toward the Missouri, with a sim
ilar inclination, and for an equal distance, divested of everything save the grass that grows and 
the animals tbat walk upon it. 

On the very top of this monnd or ridge, we found the far-famed quarry, or fountain, of the 
Red Pipe, which is truly an anomaly in nature. The principal and most striking feature of this 
place is a perpendicular wall of close-grained, compact quartz, of twenty-five or thirty feet in 
elevation, running nearly north and south, witb its face to the west, exhibiting a front of nearly 
two miles in length, when it disappears at both ends by running under the prairie, which becomes 
there a little more elevated, and prob:tbly covers it for many miles, both to the nortb and south. 
The depression of the brow of the ridge at this place has been caused by the wash of a little stream, 
produced by several springs on tbe top of the ridge, a little back from the wall, which has gradu
alJy carried away the superincumbent earth, and having bared the wall for a distance of two miles, 
is now left to glide for some distance over a perfectly level surface of quartz rock, ann then to 
leap from the top of the wall into a deep basin below, and from thence to seek its course to the 
Missouri, forming the extreme source of a noted aud powerful tributary called the Big Sioux, 

This beautiful wall is perfectly stratified in several distinct horizontal layers, of light, gray 
and rose, or flesh-colored, quartz; and through the greater part of the way, both on the front of 
the wall, and over acres of its horizontal surface, it is highly polished, or glazed, as if by ignition. 

At the base of this wall, and running parallel to it, there is a level prairie of half a mile in 
width, in any and all parts of which the Indians procure the red stone for their pipes by digging 
through the soil and several slaty layers of the red stone to the depth of four or five feet. From 
the very numerous marks of ancient and modern digging, or excavations, it would appear that this 

HISTORICAL SKETCH. 63 
,837. Catlin.) 

visit the quarry, he carried out his design, starting from New York, "a dis

tance of 2,400 miles, for which purpose I devoted eight months, traveling 

at a considerable expense, and for a great part of the way with much 
fatigue and exhaustion." 

Starting on horseback from the falls of St. Anthony, in company with 

"a young gentleman from England of fine taste and education," and under 

the guidance of a faithful Indian, he followed the usual route along the 

south side of the Minnesota river to the Traverse des Sioux, where he 

crossed the river; he recrossed it at a point about thirty miles above the 

mouth of the "Terre Bleue," near the mouth of the Waraju, and thence, 

leaving the Minnesota, pursued a course "a little north of west," steering for 

the Coteau des Prairies. He represents the vast prairie that he passed over 

as one of the most beautiful countries in the world, for a distance of one 

hundred and twenty or one hundred and thirty miles, It everywhere 

showed the richest soil, and an abundance of good water which flowed from 

a thousand living springs. 
For many miles in the distance before us we had the Coteau in view, which looked like a blue 

cloud settHng down in the horizon; and when we had arrived at its base, we were scarcely sensible 
of the fad, from the graceful and almost imperceptible swells with which it commences its eleva
tion above the country about it. Over these swells, or terraces, gently rising one above the other, 
we traveled for a distance of forty or fifty miles, when we at length reached the summit, and also 
the pipestone quarry, the object of our campaign. From the base of this majestic mound to its top, 
a distance of forty or fifty miles, there was not a tree or a bush to be seen in any direction. The 
ground was ever) where covered with a green turf of grass, about five or six inches high; and we 
were assured by our Indian guide that it descended to the west, toward the Missouri, with a sim
ilar inclination, and for an equal distance, divested of everything save the grass that grows and 
the animals that walk upon it. 

On the very top of this mound or ridge, we found the far-famed quarry, or fountain, of the 
Red Pipe, which is truly an anomaly in nature. The principal and most striking feature of this 
place is a perpendicular wall of close-grained, compact quartz, of twenty-five or thirty feet ill 
elevation, running nearly north and south, with its face to the west, exhibiting a front of nearly 
two miles in length, when it disappears at both ends by running under the prairie, which becomes 
there a little more elevatBd, and prob:tbly covers it for many miles, both to the north and south. 
The depression of the brow of the ridge at this place has been caused by the wash of a little stream, 
produced by several springs on the top of the ridge, a little back from the wall, which has gradu
alJy carried away the superincumbent earth, and having bared the wall for a distance of two miles, 
is now left to glide for some distance over a perfectly level surface of quartz rock, ann then to 
leap from the top of the wall into a deep basin below, and from thence to seek its course to the 
Missouri, forming the extreme source of a noted and powerful tributary called the Big Sioux. 

This beautiful wall is perfectly stratified in several distinct horizontal layers, of light, gray 
and rose, or flesh-colored, quartz; and through the greater part of the way, both on the front of 
the wall, and over acres of its horizontal surface, it is highly polished, or glazed, as if by ignition. 

At the base of this wall, and running parallel to it, there is a level prairie of half a mile in 
width, in any and all parts of which the Indians procure the red stone for their pipes by digging 
through the soil and several slaty layers of the red stone to the depth of four or five feet. From 
the very numerous marks of ancient and modern digging, or excavations, it would appear that this 
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place has been, for many centuries, resorted to for the red stone, and from the great number of 
graves and remains of ancient fortifications in the vicinity (as well as from their actual traditions) 
it would seem that the Indian tribes have long held this place in high superstitious estimation, and 
also that it has been the resort of dIfferent tribes, who have made their regular pilgrimages here 
to renew their pipes. 

It is evident that these people set an extraordi!<lary value on the red stone, independelltly of 
the fact that it is more easily carved and makes better pipes than any other stone; but whenever 
an Indian Plesents a pipe made of it, he gives it as something from the Great Spirit; and some 
of the tribes have a tradition that the red men were all created from the red stone, and that it 
thereby is " a part of their flesh." Such was the superstition of the Sioux on this subject, that we 
had great difficulty in approaching it, being stopped by several hundred of them, who ordered us 
back and threatened us very hard, saying that no white man had ever been to it, and that none 
should ever go. * * * * * * * * * * 

The reel pipe-stone wili, I suppose, take its place, amongst interesting minerals; and the 
" Coteau des Prairies," will become hereafter an important theme for geologists, not merely from 
the fact that it is the only known locality of that mineral, but from (Ither phenomena relating to 
it. The single fact of such a table of quartz resting in perfectly horizontal strata on this elevated 
plateau is of itself, as I conceive, a very interesting subject for investigation, and one which calls 
upon the scientific world for a correct theory with regard to the time when, and the manner in 
which, this formation was produced. That it is a secondary and sedimentary deposit, seems 
evident; and that it has withstood the force of the diluvial current, while the great valley of the 
Missouri, from this very wall of rocks to the Rocky mountains, has been excavated and its debris 
carried to the ocean, I confidently infer from the following remarkable fact. 

At the base of the wall, and within a few rods of it, and on the very ground where the 
Indians dig for the reel stone, rests a group of five stupendous boulders of gneiss leaning against 
each other, the smallest of which is twelve or fifteen feet, and the largest twenty-five feet in diam
eter, weighing, unquestionably, several hundred tons. These blocks are composed chiefly of 
feldspar and mica, of an exceedingly coarse grain (the feldspar often occurring in crystals of an 
inch in diameter). The surface of these boulders is in every part covered with a gray moss, which 
gives them an extremely ancient and venerable appearance, while their sides and angles are 
rounded by attrition to the shape and character of most other erratic stones which are found 
throughout the country. 

That these five immense blocks, of precisely thA same character, and differing materially 
from all other specimens of boulders which I have seen in the great valleys of the MissiRsippi and 
Missouri, should have been hurled some hundreds of miles from their native bed, and lodged in 
so singular a group on this elevated ridge, is truly matter of surprise for the scientific world, as 
well as for the poor Indian, whose superstitous veneration for them is such that not It spear of 
grass is broken or bent by his feet within three or four rods of the group; where he stops, and in 
humble-snpplication, by throwing plugs of tobacco to them, solicits their permission (as the guar
tlian spirit of the place) to dig and earry away the red stone for his pipes. The surface of the 
boulders I found in every part entire and un scratched by anything, and even the moss was every
where unbroken, which undouhtedly remains so at this time, except where I applied the hammer 
to obtain some small specimens, which I brought away with me.* 

The fact alone that these blocks differ in character from all other specimens which I have 
seen in my travels, amongst the thousands of boulders which are strewed over the great valley of 
the Missouri and Mississippi, from the Yellowstone almost to the gulf of Mexico, raises in my mind 
an unanswerable question as regards the location of their native bed, and the means by which 
they have reached their isolated position like five brothers, leaning against and supporting each 
other, without the existence of another boulder of any description within fifty miles of them. 
There are thousands and tens of thousands of boulders scattered over the prairies, at the base of 
the Coteau on either side, and so throughout the valley of the St. Peter's and MiSSissippi, which 
are also subjects of very great interest and importance to science, inasmuch as they present to the 
world a vast variety of characters, and each one, although strayed from Its original position, bears 
incontestible proof of the character of its native bed. The tract of country lying between the 

* In a specimen with w!,ich we are favored by Mr. Catlin, the feldspal' is in distinct crystals is tinted yed and 
g'reatly abounds; the qualtzls gray and whIte, and the mica black, while the moss covers nearly haifthe mass.-Eds. 
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, *.In a spcc~men with W~llch we are fe;,:ored by l\fr. 9atlin. the fe].dspal· is in distinct crystals. is tinted red, and 
greatly abounds, the quartzls gray and whIte, and the mICa black, while the moss Covers nearly half the mas •. -Eda. 
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st. Peter's river and the Coteau, over which we passed, presents innumerable specimens of the 
kind, and near the base of the Coteau, they are strewed over the prairie in countless numbers, 
presenting almost an incredible variety of rich and beautiful colors, and undoubtedly traceable 
(if they can be traced,) to separate and distinct beds. Amongst these beautiful groups it was 
sometimes a very easy matter to sit on my horse and count within my sight some twenty or thirty 
different varieties of quartz and granite in rounded boulders, of every hue and color, from snow 
white to intense red and yellow and blue, and almost to a jet black, p.ach one well characterized 
and evidently from a distinct quarry. With the beautiful hues and almost endless characters of 
these blocks, I became completely surprised and charmed, and I resolved to procure specimens of 
every variety, which I did with success by dismounting from my horse and breaking small bits 
from them with my hammer, until I had something like a hundred different varieties containing 
all the tints and colors of the painter's pallet. These I at length threw away, as I had on several 
former occasions other minerals and fossils, which I had collected and lugged along from day to 
day, and sometimes from week to week. 

Whether these varieties of quartz and granite can all be traced to their native beds, or 
whether they all have originals at this time exposed above the earth's surface, are generally matters 
of much doubt in my mind. I believe that the geologist may take the varieties which he may gather 
at the base of the Coteau in one hour, and travel the continent of North America all over without 
being able to put them all in place; coming at last to the unavoidable conclusion that numerous 
chains or beds of primitive rocks have reared their heads on this continent, the summits of which 
have been swept away by the force of the diluvial currents; and their fragments jostled together 
and strewed about, like foreigners in a strange land, over the great valleys of the MiSSissippi and 
Missouri, where they will ever remain and be gazed upon by the traveler a Q ~he only remaining 
evidence of their native ledges, which have again been submerged or covered Wl~U diluvial deposits. 

There seems not to be, either on the Coteau, or in the great valleys on either side, 10 far 'M'; I 
have traveled, any slaty or other formation exposed above the surface, on which grooves or 
scratches can be seen, to establish the direction of the diluvial currents in those regions; yet I 
think the fact is pretty clearly established by the general shapes of the valleys, and the courses of 
the mountain lidges which wall them in on their sides. 

The Coteau des Prairies is the dividing ridge between the St. Peter's and the Missouli rivers; 
its southern termination or slope is about in the latitude of the falls of St. Anthony, and it 
stands equi-distant between the two livers, its general course bearing two or three degrees west of 
north, for the distance of two or three hundred miles, when it gradually slopes again to the north, 
throwing out from its base the headwaters and tributaries of the St. Peter's on the east; the ReO. 
river and other streams which empty into the Hudson's bay on the north; "La Riviere Jacques" 
and several tlibutaries to the Missouri on the west; and the Red Cedar, the loway and the Des 
Moines on the south. 

This wonderful anomaly in nature, which is several hundred miles in length, and varying 
from fifty to an hundred in width, is undoubtedly the noblest mound of its kind in the world. It 
gradually and gracefully rises on each side, by swell after swell, without tree, or bush, or rocks 
(save what are to be seen at the pipestone quarry), and is everywhere covered with green grass, 
affording the traveler, from its highest elevations, the most unbounded and sublime -riews of
nothing at all, save the blue and boundless ocean of prairies that lie beneath and all around him, 
vanishing into azure in the distance, without a speck or spot to break their Boftness. 

The direction of this ridge clearly establishes the course of the diluvial current in this 
region, and the erratic stones which are distributed along the base I attribute to an origin several 
hundred miles northwest from the Coteau. I have not myself traced the Coteau to its highest 
points, nor to its northern extremity, but on this subject I have closely questioned a number of 
travelers who have traversed every mile of it with their carts, and from thence to lake Winnipec 
on the north, who uniformly tell me that there is no range of plimitive rocks to be crossed in 
traveling the whole distance, which is one connected and continuous prairie. 

The surface of the sides and the top of the Coteau is everywhere strewed over with granitic 
sand and pebbles, which, together with the fact of five boulders resting at the pipestone quarry, 
shows clearly that every part of the ridge has been subject to the ~tCtion of these currents, which 
could not have run counter to it without having disfigured or deranged its beautiful symmetry. 
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The glazed or polished surface of the quartz rocks at the pipestone quarry, I consider a very 
interesting subject, and one which will hereafter produce a variety of theories as to the manner in 
which it has been formed and the causes which have led to such singular results. The quartz is 
of a close grain and exceedingly hard, eliciting the most brilliant sparks from steel, and in most 
places where it is exposed to the sun and air, its surface has a high polish, entirely beyond any 
result which could have been produced by diluvial action, being perfectly glazed as if by ignition: 
I was not sufficiently particular in my examination to ascertain whether any parts of the surface 
of these rocks under the ground, and not exposed to the action of the air, were thus affected, 
which would afford an important argument in forming a correct theory with regard to it; and it 
may also be a fact of similar importance that the polish does not extend over the whole wall or 
area, but is distributed over it in sections, often disappearing suddenly and reappealing again, 
even where the character and exposure of the rock are the same and unbroken. In general, the 
poiuts and parts most projecting and exposed, bear the highest polish; which would naturally be 
the case, whether it was produced by ignition or by the action of the air and sun. It would seem 
almost an impossibility that the air in pas3ing these projections for centuries, could have produced 
so high a polish on so hard a substance, and, in the total absence of all igneous matter, it seems 
equally unaccountable that this effect could have been produced by fire. I have broken off speci
mens and brought them home, which have as high a polish and luster on the surface as a piece of 
melted glass; and then as these rocks have certainly been formed where they now lie, it must be 
admitted that this strange effect has been produced either by the action of the air or by igneous 
influence, and if by the latter cause, we can come to no other conclusion than that these results are 
volcanic ;* that this wall has once formed the side of an extinguished crater, and that the pipestone, 
lying in horizontal strata, was formed by the lava which issued from it. I am strongly inclined to 
believe, however, that the former supposition is the correct one, and that the pipestone, which dif
fers from all known specimens of lava and steatite, will prove to be a subject of great interest, 
and worthy of careful analysis. 

The first plate-page is designed to show at a glance the history of geo- . 

graphical exploration in Minnesota, from the time of the earliest French 

exploration to the date of Catlin's visit to the pipestone quarry. Plate-page 

No.2 is a reduced copy of Franquelin's map of 1688, being the oldest known 

map of the region west of lake Superior. 

LIEUT. ALBERT M. LEA ON THE BLACK HAWK PURCHASE. 

Lieut. A. M. Lea's map, accompanying his report on the "Black Hawk 

pm'chase," entitled "Notes on the Iowa District of Wisconsin Territory," 

1836, shows the southern and southeastern counties of Minnesota and the , 
tributaries of the Mississippi river as far north as the foot of lake Pepin. 

The Whitewater river, by this map, joins the Embarras river just before 

the latter reaches the Mississippi. A tributary of the Whitewater from 

the south is named Swallow creek. Lake Albert Lea is there styled Fox 

lake. Fountain lake he styled Chapeau lake. A branch of the Blue Earth 

river is represented, and Council lake as one of its tributaries. This is 

probably Walnut lake, of Faribault county. The head of Lime creek is 

"These smoothed surface .. are due to the polishing efi'ect of sand and dust driven by the high wind8.-N. H. W. 
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Trail lake, with a smaller one flowing into it from the northwe8t. North

west from Chapeau lake, and between its two affluents from the northwest 

is "Paradise Prairie." A" trading house" is represented at Red Wing's 

village, at the foot of lake Pepin. Lieut. Lea's brief generaJ notes perta,in 

wholly to the region south of Minnesota, though his retnrn trail passes 

through our southern counties. 

JEAN N. NICOJ,LET. 

From 1836 to 1843, Mr. Jean N. Nicollet prosecuted the geogmphical 

exploration of the upper Mississippi. He died while his report, intended to 

show the result of his labors, wa,s undergoing print and revision.* It is 

accompanied by a map, whieh. up to that time, was the most complete a,nd 

correct of the upper Mississippi region. It covered not only the whole ot 

Minnesota but also Iowa, about one-half' of Missouri and much of Dakota, 

Wisconsin and Illinois. It has been pronounced by high authority-,- "one of 

the greatest contributions ever made to American geography." That part 

of his map covering Minnesota, where the greater part of his time was spent, 

and where he brought out the most interesting and matured re8ults. i8 

reproduced in plate-page No.7. He not only expresses the llallles ot 

streams and lakes, but gives the first representation of the striking topo

graphical features of the western and northern portions ofthe 8tate. Without 

any just idea of the origin of the immen::le "erratic de po site ., which charac

terizes the western and northern part of the state, he has. with tolerahle 

correctness, delineated the course of a series of knolls and hills, made up of 

drift, under the names, Plateatt du Coteau des Prairies, Coteau du. Grand Bois. 

Hi,qhtof Land, M·issabay Hi,qhts, which extend through Minnesota and mark 

the continuous limit of the ice-sheet at the time of the last glacial epoch. 

He aims to locate correctly, by astronomical observations, the numerou~ 

streams and lakes, and the main geographical features of the state, filling 

in by eye-sketching, and by pacing, the intermediate objects. His methods, 

allowing for the imperfection of his applianc;es, and the meagerness of his 

outfit and ~upplies, were established on the same principles as the most 

approved geodetic' surveys of the present day. It would, perhaps. have heen 

- .• Report intended to illustrote a Map of the Hydrographical Basin of the Upper Mississippi r';'Je,., J:?ade by J. N. Nicollet, 
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tGen. G. K. Warren, Pac. R. R. Reports. Vol. XL, p. 41. 

IUS'l'OmCAL SKETCH. 
1836, Nicollet.] 

67 

Trail lake, with a smaller one flowing into it from the northwest. N ol'th
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wellrlif the methods of Nicollet could have been adhered to in the further 
'-' 

surveying and mapping of the western territories. Their geography would 

have been less rapidly developed, but it would have been done more cor~ 

rectly. Nicollet's map embraces a multitude of names, including many new 

ones, which he applied to lakes and streams. These are not represented on 

the general historical map, but may be seen on referring to Nicollet's map 

as reproduced. 
Mr. Nieollet makes but few references to the geology and natural 

history of the region he surveyed, his main purpose being geographical 

information. Lieut. J. C. Fremont was his principal aid. He also employed 

Mr. Charles Geyer as a practical botanist, whose colleetions were named by 

Prof. John Torrey. His fossils were named by himself, or by the assistance 

of Val1uxem and Conrad of the New York Geological Survey, then lately 

instituted. 

MR. NICOLLE'!' ON THE COTEAU DES PRAIRms. 

The basin of the upper Mississippi is separated in a great part of its extent from that of the 
Missouri, by an elevated plain, the appearance of which, seen from the plain of the st. Peter's, or 
that of the river Jacques, looming as it we're a distant shore, has suggested for it the name of Coteau 
des P1·airies. Its more appropriate designation would be that of plateau, which means something 
more than is conveyed to the mind by the expression, a plain. 

Its northern extremity is in latitude 46°, extending to 43"; after which it loses its distinctive 
elevation above the surrounding plains, and passes into rolling prairies. Its length is about two 
hundred miles, and its general direction N. N. W. and S. S. E. Its northern termination, (called 
Tete dt! Coteau, in consequence of its peculiar configuration,) is not more than fifteen to twenty 
miles across; its elevation above the level of the Big Stone lake is 890 feet, and above the ocean 
H116 feet. Starting from this extremity (that is, the head of the Coteau,) the snrfaceof the plateau 
is undulating, forming many dividing ridges which separate the waters flowing into the St. Peter's 
and the Mississippi from those of the Missouri. 

Under the forty-fourth degree of latitude, the breadth of the Coteau is about foxty miles, 
and its mean elevation is here reduced to 1450 feet above the sea. Within this space its two slopes 
are rather abrupt, crowned with verdure and scolloped by deep ravines thickly shaded with 
bushes, forming the beds of rivulets that water the subjacent plains. 

The Coteau itself is isolated, in the midst of boundless and fertile prairies, extending to the 
west, to the north, and into the valley of the st. Peter's. 

The plain at its northern extremity is a most beautiful tract of land, diversified by hills, 
dales, woodlands and lakes, the last abounding in fish. This region of country is probably the 
most elevated between the gulf of Mexico and Hudson's bay. From its summit, proceeding from 
its western to its eastern limits, grand views are afforded. At its eastern border, particularly, 
the prospect is magnificent beyond description, extending over the immense green turf that forms 
the basin of the Red river of the North, the forest-capped summits of the hauteurs des te1'1'e8 that 
surround the sources of the MiSSiSSippi, the granitic valley of the upper St. Peter's, and the 
depressions in which are lake Traverse and the Big Stone lake. There can be no doubt that in 
future times this region will be the summer resort of the wealthy of the land. * * * 

The other portions of the Coteau, ascending from the lower latitudes, present pretty much 
the same characters. This difference, however, is remarkable: that the woodlands 'become 
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scarcer, whilst the open prairies increase in extent. It is very rarely only that grove!! are met 
with, to which the Ndakotahs, or Sioux, have given the name of Tchan Witah, or Yfood islands. 
When these groves are surrounded by water they assume some resemblance to oases, and hence I 
have assigned this name to some of them on my map. 

These oases, possessed of a good soil, well wooded, offering an abundance of game, and 
waters teeming with fish, offer inducements for permanent settlements. In this region there are 
frequent instances of a marsh, or lake, furnishing waters to different hydrographical basins-a 
fact observed by the Sioux, and which they express, in the compound word of their dialect, mini 
akipan kaduza; from mini, water, akipan, division, share, and kaduza, to flow, to run out. 

There are, besides,-other fine lakes, that would furnish, on their borders, eligible sites for 
such villages as were formerly occupied by some of the Ndakotah tribes, previous to the war of 
extermination waged against them by the Sac and Fox Indians. Among them may be numbered 
the seriis of lakes designated as the Shetek, Benton, Titan-kahi, POinsett, Abert, Spirit, and 
'l'izaptonan lakes. 

Whatever people may fix their abode in this region must, necessarily, become agriculturists 
and shepherds, drawing all their resources from tbe soil. They must not only raise the usual 
agricultural products for feeding, as is now but too generally done in some parts of the west, but 
they will have to turn their attention to other rural occupations, such as tending sheep for their 
wool; which would greatly add to their resources, as well as finally bring about a more 
extended application of the industrial arts among them. * * * * * The plateau 
of the Coteau des Prairies is composed in a great measure, of the materials belonging to what I 
have named the erratic cZeposite, as is evidenced by the nature of the soils, the physiognomy of 
the ridges and hillocks that diversify its surface, the deep ravines by which it is flanked, and the 
innumerable erratic blocks strewed over the borders of its lakes. 

We have no data by which to determine the inferior limits of this deposite; still there is 
reason to think that it rests upon such primary rocks as show themselves along the line of rapids 
of the upper St. Peter's, consisting of granite, sienite and other metamorphic rocks. Nevertheless, 
over the vast extent of this plateau, there is, apparently, but one spot where the subjacent rock 
makes its appearance, and this is at the Indian red pipestone quarry, so-called. 

NICOLLET AT THE RED PIPESTONE QUARRY. 

The Indians of all the surrounding nations make a regular annual pilgrimage to it unless 
prevented by their wars or dissensions. The quarry is on the lands of the Sissiton tribe of Sioux. 

The idea of the young Indians, who are very fond of the marvellous, is, that it has been 
opened by the Great Spirit, and that whenever it is vi:>ited by them, they are saluted by lightning 
and thunder. 'Ve may cite as a coincidence, our own experience in confirmation of this tradition. 
Short of h3lf a mile from the valley, we WAre met by a severe thunder-storm, during which the 
wind blew with so much force as to threaten the overthrowing of Mr. Renville's wagon; and we 
were obliged to stop for a few minutes during the short descent into the valley. 

If this mode of reception was at first to be interpreted as an indication of anger on the part 
of the Great Spilit for our intrusion, we may add that he was soon reconciled to our presence; for 
the sun soon after made his appearance, drying both the valley and our baggage. The rest of the 
day was spent ill pitching our tent 011 the supposed consecrated ground, and in admiring the 
beautiful effects of lights and shadows produced by the western sun as it illumined the several 
parts of the bluff, composed of red rock of different shades, extending a league in length, and 
presenting the appearance of the ruins of some ancient city built of marble and porphyry. The 
night was calm and temperate, of which we took advantage to make astronomical observations. 

* * * * * * * * * 
The valley of the" Red Pipestone" extends from N. N. W. to S. S. E. in the form of an ellipsis, 

being about three miles in length, with a breadth at its smaller axis of half a mile. It is cradle
shaped, and its slope to the east is a smooth sward, without trees and without rocks. Its slope to 
the west is rugged, presenting a surface of rocks throughout its whole length, that form a very 
picturesque appearance, and would deserve a special description if this were the place to do so. 
But I am now more particularly interested in defining its geological features. 
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The principal rock that strikes the attention of the observer in this remarkable inland bluff, 
is an indurated (metamorphic) sandrock, or quartzyte, the red color of which diminishes in 
intensity from the base to the summit. It is distinctly stratified; the upper beds being very much 
weather-worn and disintegrated into large and small cubic fragments. 

The whole thickness of this quartzyt.e, which immediately overlies the bed of the red pipe
stone is 26~ feet. Its strata appear to have a small dip to the N. E. The floor of the valley, 
which is higher than the red pipestone, is formed by the inferior strata of the quartzyte, and in 
the spring of the year is most generally under water; the action of which upon the rock is apparent 
in the great quantity of fragments strewed over the valley, so as to render it uncomfortable to 
walk over them. The creek by which the valley is drained, feeds in its course three distinct small 
basins at different elevations, that penetrate down as far as the red pipestone. 

This red pipestone, not more interesting to the Indian than it is to the man of science, by its 
unique character, deserves a particular description. In the quarry of it which I had opened, the 
thickness of the bed is one foot and a half; the upper portion of which separates in thin slabs, 
whilst the lower ones are more compact. As a mineralogical species it may be described as fol
lows: compact; structure slaty; receiving a dull polish; having a red streak; color blood-red, 
with dots of a fainter shade of the same color; fracture rough ; sectile; feel somewhat greasy; 
hardness not yielding to the nail; not scratched by selenite, but easily by calcareous spar; specific 
gravity 2.90. The acids have 110 action upon it; hefore the blowpipe it is infUSIble per se, but 
with borax gives a green glass. 

According to Prof. Jackson, of Boston, who has analyzed and applied to it the name of 
catlinite. after Mr. Catlin, it is composed of-

Water.... ............ ............... ............................ 8.4 
Silica ................................................. . 48.2 
Alumina.. . . . . . . . . . . . . .. .......................... . ...... " 28.2 
Magnesia..... . . ... .............................. .................... 6.0 
Peroxide of iron.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
Oxide of Manganese. . . . . . . . . . . .. ............................ 0.6 
Carbonate of lime.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.6 
Loss (probably magnesia) ..................... , .............. '" . .. .. .. 1.0 

'l'otaL ........................................................... 100.0 

But Prof. Jackson assimilates it to the agalmatolite, from which it differs, however, very 
materially by its general aspect, its conduct before the blowpipe, and its total insolubility in sul
phuric acid.* 

Another feature of the Red Pipestone valley is the occurrence of granitic boulders of larger 
size than any I had previously met. One of these measured about sixty feet in circumference, 
and was from ten to twelve feet thick. They are strewed over the valley, in which it is remark
able that there are no pebbles. 

The name of Mr. Nicollet, and the initials of his companions, a,re hand

!';omely cut in the hard quartzyte at the top of the ledge near the Leaping 

Rock, a little north of where the creek passes over the brow of the escarp
ment, a!'; here represented and arranged, viz: 

J. N. Nicollet. 
C. F. 
C. A. G. 
J. L. 
J. E. F. 
J. R. 

'i:f'he red pipestone is also found on the uppe ·t f tl M' h· -
Chippeway river that Clllpties itself into the M"S-SI'SrS,ppar, <? leb lIS kJ'wkagoka~1 or Red Cedar river, which falls into the 

, pI rIver e ow a e PepIn. , 
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THE UNDINE REGION. 

I shall now proceed to give a short account of some of the regions of country adjoining the 
Cuteau des Prairies, omitting those which have already found a place in the geography of the 
United States, so as to be more particular concerning such as are but little or not at all known. 
Among these, that which appeared to me the most favorable, is the one watered by the bold Man
kato or Blue Earth river, and to which I have given the name of Undine reqion. 

The great number of the navigable tributaries of the Mankato, spreading themselves out in 
the shape of a fan; the group of lakes surrounded by well-wooded hills; some wide-spreading 
prairies with fertile soil; others apparently less favored, but open to improvement ;-the whole 
together bestow upon this region a most picturesque appearance. It was while on a visit to lakes 
Okamanpidan and Tchanha.~san (Little Heron and Maplewood lakes), that il occnrred to me to give 
it the name that I have adopted, derived from that of an interesting and romantic German tale, 
the heroine of which belonged to the extensive race of water-spirits living in the brooks and rivers 
and lakes, whose father was a mighty prince. She was, moreover, the niece of a great brook (tile 
Mankato) who lived in the midst of forests, and was beloved by all the many great streams of the 
surrounding country, etc., etc. 

I do not know why I fancied an analogy between the ideal country described in the tale, and 
that of the one before me; but I involuntarily, as it were, adopted the name.* 

The limit of tbis region is the N. E. prong of the Coteau des Prairies, which takes in the 
sources of the Mankato and of the La Hontan rivers, subdividing itself into undulations whence 
proceed the waters of the Waziqju, or Pine river, Miniska, or White Water river, Oknh, or Heron 
run, &c., &c., all emptying into the Mississippi. 

The Mankato becomes navigable with boats within a few miles of its sources. It is deep, with 
a moderate current along a great portion of its course, but becomes very rapid on its approach to 
the St. Peter's. Its bed is nan-owly walled up by banks rising to an elevation of from sixty to 
eighty feet, and reaching up to the uplands through which the river flows. These banks are 
frequently cliffs, or vertical escarpments, such as the one called by the Rioux };[anya kichaksa, or 
cleft elevation. The breadth of the river is pretty uniformly from 80 to 120 feet wide; and 
the average breadth of the valley through which it flows scarcely a quarter of a mile. The latter, 
as well as the high grounds, are well-wooded; the timber beginning to spread out on both shores, 
especially since they have become less frequented by the Sioux hunters, and are not so often fired. 
But the crossings of the river are hard to find, requiring to be pointed out by an experienced 
guide. I have laid down on the map my route over the Undine region, and the geographical posi
tions of the crossing places will be fonnd in the table at the end of the report. 

On the left bank of the Mankato, six miles from its mouth, in a rocky bluff composed of 
sandstone and limestone, are found cavitives in which the famed blue or green earth, used by the 
Sioux as their principal pigment, is obtained. This material is nearly exhausted, and it is not 
likely that this is the Hpot where a Mr. Le Sueur (who is mentioned in the narrative of Major Long's 
Second Expedition, as also by Mr. Featherstonbiwgh) could, in his third voyage during the year 
1700, have collected his four thousand pounds of copper earth sent by him to France. I have 
reason to believe that Le Sueur's location is on the river to which I have affixed his name, and 
which empties into the Mankato three quarters of a league above Fort L'Huillier, built by him, 
and where he spent a winter. 

This location con-esponds precisely with that given by Charlevoix, while it is totally inap
plicable to the former. Here the blue eaIth is abundant in the steep and elevated hills at the 
mouth of this river, which hills form a broken country on the right side of the Mankato. 1'111'. 
Fremont and myself bave verified this fact-he during his visit to Le Sueur river; and I upon 
tbe locality designated by Mr. J!'eatherstonhaugb, where the Ndakotahs formerly assembled in 

. • The beautiful poetic conceit of Nicollet in applying the name of ~ndine to Lhia region should ~e perpetuated, 
UndIne was a water-sprite, that had control of the waters so as to accompllsb her deslgns. Her unc]~, Kuhleborn., ~Yho 
p~ssessed a great stream, was influential Over many, and caused sudden floods .to s.0P travel, nnd to Intercept fugltlve~. 
illS passage from province to province was often subterranean, and brou~ht hlnl Into nu~erous lakes, J:Ie made h]8 
r~alm obedient to Undine, and aided ber ambitious design to captivate a ~ch and noble k~lght: Th~ stor-s: IS one ~~ the 
eIghteenth century, written by J:I~ouque. The multiplicity of streams, sprIngs, A:nd lakes In thIS regIOn, wlt.h OC(>~~lOllal 
s~bterr~nean channels (see Geology of Blue Earth County,) greatly in cont·rast 'Ylt.h the InOn?to~ous. trecle~s praIrIes on 
eIther SIde, make it an image of the domain of Kuhleborn, and suggest that It IS the habltatlOn of Undme, H.nd her 
asso~iate water-nymphs. The valleys, and some of the uplands, in this region, are wooded ftnd the streams S0111etunes 
rill! In deep, roc)<:-bound gorges. 
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THE UNDINE REGION. 
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great numbers to collect it, but to which they now seldom resort, as it is now comparatively 
scarce-at least so I was told by Sleepy Eye, the chief of the Sissitons, who accompanied me 
during this excursion. 

As I did in the case of the red pipestone described above, I will state the mineralogical 
character of the Indian blue earth or clay. It is massive, somewhat plastic, emits an argillaceous 
odor when breathed upon; color bluish green; easily scratched with the nail, when formed into 
hardened balls. The acids have no action upon it; it is infusible before the blowpipe, but loses 
its color and becomes brown. This color is due to the peroxide of iron which it contains in the 
proportion of ten pet' cent. at least. It contains no potash. and but a small proportion of lime. 
It is a very different mineral from that described by Dr. Thompson under the name of pipe-clay. 

Next comes the region of country between the st. reter's and the upper portions of La 
Hontan and Le Sueur rivers, above referred to. 'l'his is an extensive district, thickly set in 
forests amidst which there are reported to be many large lakes. The French give to the forests 
the name of Bois-jmnc8, or Bois-jorts, whenever they are not composed principally of trees 
belon.ging to the family of the Uoni/erre. 

To complete an account of the physical geography of the country, including the Undine 
region with the last mentioned, I will now enumerate some of the most important trees, shrubs 
and plants that characterize its sylva and flora. 

The whole country embraced by the lower St. Peter's and the Undine region exceeds any 
land of the Mississippi above Wisconsin river, as well in the quality and quantity of its timber 
as the fertility of its soil. The forests of the valley on the right bank are connected by groves and 
small wooded streams of the adjoining prairies with the forest called Boisjrancs, and they extend 
so far southwest as to include the lands of the upper waters of the Mankato river. 

The forest trees, as reported to me by Mr. Geyer, are chiefly soft maple, American and red 
elm, black walnut, the nettle tree, basswood, red and white ash; the undergrowth, the common 
hawthorn, prickly ash, high cranberry, red root, gray dogwood, fox grapes, horse-briar and moon
seed. Among the herbs are the wild and bristly sarsaparilla, Indian turnip, the gay orchis and 
others; rushes and the fiowering ferns are abundant along the low banks of the rivers. The 
valley prailies are rich in pasture grasses and leguminous and orchideous plants, such as the 
yellow lady's slipper, American and tufted vetch, and others. The lowest parts near the borders 
of the woods, and those subject to inundations, are filled with the high weeds common to such 
places-as the ragged cup, tall thJstle, great bitterweed, the tuberous sunflower, and others. 

Swamps are frequent, and some of them contain extensive tracts of tamarack pines. Cedars 
grow, intermixed with red birch, on the rocky declivities of the lower Mankato river. Red and 
bur oak, with hazel, red-root, peter's-wort, and the wild rose, are the trees and shrubs of the uplands. 
There are, besides, thickets of the poplar birch that are frequent in the elevated prairies near the 
river. The prairies are very luxuriant, and generally somewhat level and depressed; the gume 

plant and button snake-root are their most abundant and conspicuous herbs. 
To give animation to the Undine region, and to the valley of the St. Peter's, as well as to 

develop trade between the British possessions, the territory of Iowa and the state of Missouri, it 
would be necessary for government to open routes of communication between St. Peter's and the 
Travese des Sioux, through the Boisfranes mentioned above; between St. Peter's and the Prairie 
du Chien; between Dubuque and the Lac-qui-parle; through the Undine region, with a fork in 
the direction of the Traverse des Sioux, passing by Fremont* and Okomant lakes, (which latter 
is at the headwaters of La Hontan liver,) and in other directions that would naturally suggest 
themselves. ' 

The geological formation that characterizes the Undine region as well as the St. Peter's, 
as far nearly as the mouth of the Wan~ju, is the same as that of Fort Snelling which I shall 
describe further on. It consists mainly in a thick stratum of friable sandstone as the basis, 
succeeded by a deposite of limestone, which is sometimes magnesian, and occasionally contains 
fossils; the whole covered by what I have called the erratic deposite. 

The sandstone forms the Little rapids of the St. Peter's, and, reappearing at the Traverse 
des Sioux, determines other rapids that are observed in a beautiful streamt two miles northeast of 

* Probably Clear Lake, near Waseca, 
t Lake Elysian. 
~ Moon creek, now called Cherry creek, at Ottawa. 
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the trading-post in this place. At other intermediate localities the sandstone and limestone both 
appear; but further on the limestone disappears altogether; because it goes thinning out as the 
western limits of the formation are approached. This may be observed near the Waraju, and 
toward the upper parts of the Mankato, where the limestone, and indeed the sandstone, are 
replaced by beds of clay or of calcareous marl. 

In the argillaceous deposits last referred to there are red ochre, other ferruginous minerals, 
and lignites. Hetween the sandstone and the limestone there is a bed of whitish clay, enclosing 
nodules of the blue earth; and sometimes, betwelim the strata of limestone, bands of argillaceous 
iron ore, intermixed with siliceous and calcareous incrustions. 

The account given above applies equally to the rocky cliffs on the upper part of the La 
Hontan river, and especially to the interesting locality"- at the entrance of its south fork, which is 
four miles to the east of lake 1~-tanTca-tanninan. t 

LA HONTAN's ItIYIERE LONGUE. 

Those who have read the travels of Baron La Hontan, in which he mentions his discovery 
of a certain long river coming from the west, and falling into the Mississippi, may, perhaps, think 
that, by giving his name to a river upon my map, I meant to clear up the doubt which has existed, 
for more than 150 years, as regards the veracity of this officer. 

Such was not originally my intention; but I am forced into it after terminating my explora
tion of the Undine region. Having afterward procured a copy of La Hontan's book, in which 
there is a roughly made map of his Long river, I was struck with the resemblance of its course, as 
laid down, with that of Cannon river; which I had previously sketched in my own field-book. 
I soon convinced myself that the principal statements of the Baron, in reference to the country, 
and the few details he gives of the physical character of the river, coincided remarkably with what 
I had laid down as belonging to the Cannon river. 

Thus the lakes and swamps corresponded; traces of Indian villages mentioned by llim might 
be found in the growth of a certain grass that propagates itself around all old Indian settlement5. 
Some of the names which he assigns to them may be referred to dialects of the Sioux tongue; 
and even his account of the feasting of his men on the large number of the American hare which 
he found there, is substantiated by the voyageurs. 

His account, too, of the mouth of the river, is particularly accurate. The most scrupulous 
geographer, describing it at this time, would have but little to alter. As tllis locality is in the 
way of travelers going to St. Peter's, I will quote from the text of La Hontan, so that tlley may 
judge of the truth of my assertion. "We entered," he says, "the mouth of this long river, which 
is a sort of large lake filled with canebrakes (jones); in the midst of which we discovered a narrow 
channel, which we followed up," &c. 

I do not pretend, however, to justify his gross exaggeration of the length of the river; of 
the numerous population on its banks; and his pretended information respecting the nations 
inhabiting the more remote regions. This sort of exaggeration seems to have belonged to the 
period; but there is apparently a more serious objection to be made to his narrative-namely, 
that it appears, from his text, he traveled during the months of November and December; at 
which period of the year the rivers in these parts are mostly frozen over, and the voyage there
fore impracticable. But the received opinion, on the other hand, is, that it is one of the last to 
freeze, and is the last resort of the wild fowl. The Sioux are said to congregate, in consequence 
upon its banks in large numbers; relying on this resource, whilst they are otherwise collecting 
their pel tries, insomuch that the American Fur Department at St. Peter's has always kept np this 
post for the purpose of securing the advantages of this trade. Besides, this river is fed by a 
great number of springs; and the upper portion of its course is in a remarkable manner pro
tected from sudden changes of temperature by high rocky banks and thick forests that cover them. 

Under all these circumstances I have thought proper to notice these facts, that seem to 
possess sufficient interest in the history of the geography of the west; I have stated what appeared 
to me the true facts in the case; and I may add, in conclusion, that if La Hontan's claims to dis
coveries are mere fables, he has had the good fortune or the sagacity to have come near the truth. 

* The vicinity of Faribault. 
t Cannon lake, in Rice county. 
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Further, in reference to La Hontan river: when the French were in posse&sion of the 
country it was known by the name Riviere aux Canots 01' Canoe river, as it was there that the 
traders were in the habit of concealing their canoes. Its present name of Cannon river is evidently 
a corruption of the French one. The one which it bore among the Sioux in 1700, when Le Sueur 
ascended the Mississippi (and which it still bears) was Inyan-bosndata, or Standing Rock. 

CASTLE ROCK, LONE ROCK AND CHIMNEY ROCK. 

This Indian name (Inyan-bosndata) is that of a natural obelisk which occurs on a low and sandy 
plain four miles to the north of the crossing place, on the "north fork of La Hontan river."* This 
heap of disintegrated sandstone rock is thirty-six feet high. It is a curious specimen of the 
weatheling of the sandstone of the west, that may be compared to the earth pillars left behind by 
workmen to mark the extent of their excavations, and is possibly a relic of the thickness of the 
formation previous to the devastating agency of the elements, that has altered the original level of 
the surface of the country. My friend, the Viscomte de Montmort (then an attache to the French 
legation at Washington, who accompanied me in this excursion), has furnished me with an 
admirable drawing of it, as well as of the natural monument next to be mentioned. 

Twelve miles north of the natural obelisk which I have just described, near the crossing 
place of the Vermilion liver, there are other evidencestof the great denudation of the surface that 
has taken place in this region. One of them is also remarkable by its symmetrical outlines, 
bearing the appearance of a dilapidated castle of feudal times, such as a.re seen in the Alps and 
other places; hence its name. I have thought it of sufficient importance to indicate their situa
tions on my map. These natural monuments Itre mentioned by Mr. Featherstonhaugb upon infor
mation received from others, but he did not visit them. 

THE DES MOINES CONNECTED WITH THE MINNESOTA. 

Mr. Nicollet called attention to the hydrographical relations of the 

Des Moines river with the Blue Earth, the Minnesota and the Mississippi 

rIvers. The point of geographical interest is found in latitude 430 45', lon

gitude 95° 12', where there is a lake very near the Des Moines, called .Tehan 

sheteha or Dry Wood lake. 'fhe Blue Earth river, by means of its tributary, 

the Watonwan, has one of its sources in this lake, and the land separating 

it from the Des Moines is not more than a mile or a mile and a half in 

width. Thus a short canal would bring the Des Moines into communica

tion with the Minnesota. This interesting fact was formerly taken advan

tage of by the Indian fur traders, who, after spending the winter on the 

headwaters of the Des Moines, tound it convenient to briilg their peltries 

by water communication thl'ough the Watonwan valley and the Blue Earth 
to the mouth of the Minnesota river. 

• Chub creek.. in Da.kota county. 
t Lone rock and Chimney rock. 
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Further, in reference to La H6ntan river: when the French were in posse8sion of the 
country it waS known by the name Riviere aux Canots or Canoe river, as it was there that the 
traders were in the habit of concealing their canoes. Its present name of Cannon river is evidently 
a corruption of the French one. The one which it bore among the Sioux in 1700, when Le Sueur 
ascended the Mississippi (and which it still bears) was Inyan-bosndata, 01' Standing Rock. 
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heap of disintegrated sandstone rock is thirty-six feet high. It is a curious specimen of the 
weathering of the sandstone of the west, that may be compared to the earth pillars left behind by 
workmen to mark the extent of their excavations, and is possibly a relic of the thickness of the 
formation previous to the devastating agency of the elements, that has altered the original level of 
the surface of the country. My fliend, the Viscomte de Montmort (then an attache to the French 
legation at Washington, who accompanied me in this excursion), has furnished me with an 
admirable drawing of it, as well as of the natural monument next to be mentioned. 

Twelve miles north of the natural obelisk which I have just described, near the crossing 
place of the Vermilion river, there are other evidencest of the great denudation of the surface that 
has taken place in this region. One of them is also remarkable by its symmetlical outlines, 
bearing the appearance of a dilapidated castle of feudal times, such as are seen in the Alps and 
other places; hence its name. I have thought it of sufficient importance to indicate tbeir situa
tions on my map. These natural monuments are mentioned by Mr. Featherstonhaugh upon infor
mation received from others, but he did not visit them. 

THE DES MOINES CONNECTED WITH THE MINNESOTA. 

Mr. Nicollet called attention to the hydrographical relations of the 

Des Moines river with the Blue Earth, the Minnesota and the Mississippi 

rIvers. The point of geographical interest is found in latitude 43 Q 45', lon

gitude 95° 12', where there is a lake very near the Des Moines, called Tehan 

shetcha or Dry Wood lake. 'fhe Blue Earth river, by means of its tributary, 

the Watollwan, has one of its source~ in this lake, and the land separating 

it from the Des Moines is not more than a mile or a mile and a half in 

width. Thus a short canal would bring the Des Moines into communica

tion with the Minnesota. This interesting fact was formerly taken advan

tage of by the Indian fur traders, who, after spending the winter on the 

headwaters of the Des Moines, tound it convenient to bri~g their peltries 

by water communication through the Watonwan valley and the Blue Earth 

to the mouth of the Minnesota river. 

,., Chub creek., in Dakota county. 
t Lone rock and Chimney rock. 
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NICOLLET ASCENDS THE MISSISSIPPI. 

In July, 1836, Mr. Nicollet ascended the Mississippi to its source in Itasca 

lake. He says that above the falls of St. Anthony the rocky formations 

assume another type, "being the several varieties of greenstone, and finally 

passing into talcose slate," as seen at the falls of the rVabezi, or Swan river, and 

the Omoshkos, or Elk ri ver. Along with Schoolcraft, he mentions, among other 

trees, the walnut, as one of those native to the Mississippi valley above the 

falls of St. Anthony. He mentions, as a prominent geological feature' ot 

the Gountry, the outcrop of syenitic roek on the east side of the river, a little 

below the Pikwabik, with a flesh-colored feldspar, extending a mile in length, 

with a breadth of half a mile, and an elevation of eighty feet, known as 

little rock.* At the foot of Knife rapids,-f higher up, on the same side of the 

river, "there are sources that transport a very fine, brilliant and bluish sand, 

accompanied by a soft and unctuous matter. This appears to be the result 

of a decomposition of a steaschist, probably interposed between the sienitic 

rocks previously mentioned. The same thing is observed at the mouths of 

Wabezi and Omoshkos." From Crow Wing river Mr. Nicollet pursued a 

new route to Itasca lake. At a distance of three miles from its mouth he 

ascended Gayashk, or Gull river, and the lake having the same name. Then 

portaging northeast, he reached Pine river and visited Whitefish lake. 

Ascending the east fork of Pine river, he reached Kwiwisens, or Little Boy 

rIver. This he descended through a succession of lakes and over small 

rapids, as far as Leech lake, where he spent a week, and was befriended 
from the Indians in an emergency, by Rev. Mr. Boutwell, who had accom
panied Mr. Schoolcraft in 1832. From Leech lake he passed westward, 
through lake Kabekonang and Kabekonang river, and made a portage of five 
miles to. the La Place river, which is the same that Mr. Schoolcraft caUed 
the East Fork of the Mississippi, in 1832. He ascended this to lake Assawa, 
where he found an old camp of Mr. Schoolcraft. The last portage, one of 
six miles, to Itasca lake, was found to be very arduous, being across 
numerous sloughs, with low intervening ridges. The soil was found to be 
sandy and gravelly, overspread with erratic blocks, with a great variety of 
evergreens. The last of the series of ridges, being also the highest, is 120 
feet above the waters of lake Itasca. 

* The !laDle 88 Schoolcraft's peace rock, situated in See 27, Watab. Benton county. 
t Pike Rapids. 
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NICOLLET AT THE SOURCE OF THE MISSISSIPPI. 

The Mississippi holds its own from its very origin; fol" it is not necessary to suppose, as has 
been done, that lake Itasca may be supplied with invisible sources, to justify the character of a 
remarkable stream, which it assumes at its issue from this lake. There are five creeks that fall 
into it, formed by innumerable streamlets oozing from the clay-beds at the bases of the hills, that 
consist of an accumulation of sand, gravel and clay, intermixed with erratic fragments; being·a 
more prominent portion of the erratic deposite previously described, and which here is known by 
the name of Hauteurs des Terns, hights of land. 

These elevations are commonly flat at top, varying in hight from eighty-five to one hundred 
feet above the level of the surrounding waters. They are covered with thick forests in which 
the coniferous plants predominate. South of Itasca lake they form a semi-circular region, with a 
boggy bottom, extending to the southwest a distance of several miles; thence these Hauteurs des 
Ter'tes ascend to the northwest and north, and then stretching to the northeast and east, through 
the zone between 47° and 48° of latitude, make the dividing ridge between the waters that empty 
into Hudson bay and those which discharge themselves into the gulf of Mexico. The principal group 
of these Hauteurs des Ten'es is subdivided into several ramifications, varying in extent, elevation 
and course, so as to determine the hydrographical basins of all the innumerable lakes and rivers 
that so peculiarly characterize this region of country. 

One of these ramificationa extends in a southerly direction under the name Coteau du Grand 
Bois; and it is this which separates the MiSSissippi streams from those of the Red river of the 
North. 

The waters supplied by the north flank of these hights of land, still on the south side of lake 
Itasca, give origin to the five creeks of which I have spoken above. These are the waters which I 
consider to be the utmost ~ources of the Mississippi. Those that flow from the southern side of 
the same hights, and empty themselves into Elbow lake, are the utmost sources of the Red river 
of the North; so that the most remote feeders of Hudson bay and the gulf of Mexico are closely 
approximated to each other. 

Now, of the five creeks that empty into Itasca lake (the Omoshkos Sagaigon, of the Chippe
ways, or the Lac a la Eiche, of the French, or the Elk lake of the British) one empties into the 
east bay of the lake; the four others into the west bay. I visited the whole of them; and among 
the latter there is one remarkable above the others, inasmuch as its course is longer and its waters 
more abundant; so that, in obedience to the geographical rule "that the sources of a river are 
those which are most distant from its mouth," this creek is truly the infant Mississippi; all others 
below, its feeders and tributaries. 

The day on which I explored this prinCipal creek, (Aug. 29, 1836) I judged that, at its 
entrance into Itasca lake, its bed was from fifteen to twenty feet wide, and the depth of water 
from two to tpree feet. I stemmed its pretty brisk current during ten or twenty minutes; but the 
obstructions occasioned by the fall of trees compelled us to abandon the canoe, and seek its 
springs on foot, along the bills. After a walk of three milee, during which we took care not to 
lose sight of the Mississippi, my guides informed me that it was better to descend into the trough 
of the valley; when, accordingly, we found numerous streamlets oozing from the bases of the 
hills. The temperature obtained at:it great number of places, by plunging the thermometer in 
the mud whence these springs arose, was always between 43° 5' and 44° 2' Fah.; that of the 
air being between 63° and 70°. Having taken great pains in determining the temperature, I have 
a right to believe that it represents pretty accurately the mean annual temperature of the country 
under examination. 

As a further description of these headwaters, I may add that they unite at a small distance 
from the hills whence they originate, and form a small lake, from which the Mississippi flows 
with a breadth of a foot and a half, and a depth of one foot. At no great distance, however, this 
rivulet, uniting itself with other streamlets, coming from other directions, supplies a second minor 
lake, the waters of which have already acquired a temperature of 48°. From this lake issues a 
rivulet, necessarily of increased importance-a cradled Hercules, giving promise of the strength 
of his maturity; for its velocity has increased; it transports the smaller branches of trees; it 
begins to form sand-bars; its bends are more decided, until it subsides again into the basin of a 
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third lake somewhat larger than the two preceding. Having here acquired renewed vigor, and 
tried its consequence upon an additional length of two or three miles, it finally empties itself into 
Itasca lake, which is the principal reservoir of all the sources, to which it owes all it:; sub~equent 
majesty. 

The stream which Messrs. Schoolcraft and Allen have designated as the East I<~ork of the 
Mississippi, and which I have named after the illustrious La Place (on which there is a lake that 
I have called after the celebrated translator of the Mechanique Oeleste, Mr. Bowditch), has its 
source, perhaps, as distant as that to which I have exclusively perserved the name of Mississippi; 
but as it is less important, from having less water, I have considered it only a tributary to that 
to which it unites itself. 

The honor of having first explored the sources of the Mississippi, and introduced a know ledge 
of them in physical geography, belongs to Mr. Schoolcraft and Lieut. Allen. I come only after 
these gentlemen; but I may be permitted to claim some merit for having completed what was 
wanting for a full geographical account of these sources. Moreover, I am, I believe, the first 
traveler, who has carried with him astronomical instruments and put them to profitable account 
along the whole course of the Mississippi, from its mouth to its sources. 

Mr. Nicollet returned from lake Itasca by way of lake Pemidji, the 

Metoswa rapids, and Cass and Leech lakes, stopping again with Rev. Mr. Bout

well. Of this last lake he says that its name, both in English and Chippe

way, implies that "its waters contain a remarkable number of leeches." 

The Poke gam a falls ("rapids") are said to have a fall of nine feet in the 

distance of eighty yards. The rock over which the water passes is styled 

a gray quartzyte, seen in the banks and bed of the river. He parallelizes 

it with the rocks on the St. Louis river, "where are found calciferous and 

argillaceous steachists, conglomerates formed of quartz pebbles, and bound 

together by steachist, containing sulphuret of iron, and a sandstone which 

may be possibly referred to the 'olel red sandstone.' " 

THE UPPER :MISSISSIPPI COUNTRY. 

Over the whole route which I traversed after leaving Crow Wing river, the country has a 
different aspect from that which the banks of the Mississippi above the falls of St. Anthony 
present. The forests are denser and more varied; the soil, which is alternately sandy, gravelly, 
clayey and loamy, is, generally speaking, lighter, excepting on the shores of some of the larger 
lakes. The uplands are covered with white and yellow pines, spruce and birch, and the wet low 
lands by the American larch and the willow. On the slopes of sandy hills, the American aspen, 
the canoe birch, with a species of birch of dwarfish growth, the alder and wild rose, extend to 
the very margin of the river. On the borders of the larger lakes, where the soil is generally, 
better, we find the sugar maple, the black and bur oaks (also named over-cup white oak, but 
differing from the white oak), the elm, ash, lime tree, &c. Generally speaking, however, this 
woodland does not extend back farther than a mile from the lakes. The white cedar, the 
hemlock,* spruce pine, and fir, are occasionally found; but the red cedar is scarce throughout 
this region, and none, perhaps, is to be seen, except on islands of those lakes called by the 
Indians Red Oedar lakes. The shrubbery consists principally of the wild rose, hawthorn, and 
wild plum; and raspberries, blackberries, strawberries and cranberries are abundant. 

The aspect of the country is greatly varied by hills, dales, copses, small prairies, and a great 
number of lakes; the whole of which I do not pretend to have laid down on my map. The 

*The hemlock, Abies Oanadensis. does not grow in the state of Minnesota. -N. H. W. 
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TIlE UPPER :MISSISSIPPI COUNTRY. 

Over the whole route which I traversed after leaving Crow Wing river, the country has a 
different aspect from that which the banks of the Mississippi above the falls of St. Anthony 
present. The forests are denser and more varied; the soil, which is alternately sandy, gravelly, 
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lakes. The uplands are covered with white and yellow pines, spruce and birch, and the wet low 
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the canoe birch, with a species of birch of dwarfish growth, the alder and wild rose, extend to 
the very margin of the river. On the borders of the larger lakes, where the soil is generally, 
better, we find the sugar maple, the black and bur oaks (also named over-cup white oak, but 
differing from the white oak), the elm, ash, lime tree, &c. Generally speaking, however, this 
woodland does not extend back farther than a mile from the lakes. The white cedar, the 
hemlock,* spruce pine, and fir, are occasionally found; but the red cedar is scarce throughout 
this region, and none, perhaps, is to be seen, except on islands of those lakes called by the 
Indians Red Oedar lakes. The shrubbery consists principally of the wild rose, hawthorn, and 
wild plum; and raspberries, blackberries, strawberries and cranberries are abundant. 
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*The hemlock, Abies Canadensis. does not grow in the state of Minnesota. -N. H. W. 
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natural beautif-s of the country are, however, impressed with a character of sternn-ess and melan
choly; the silence and solitude of which are interrupted or revived only by the water-fowl that 
congregate about its waters to nestle amidst and fatten upon the wild rice. The naturalist, 
however, has still an endless field of observations, in the insect world; for everywhere life mani
fests itself in some form or other. It is, indeed, remarkable that the more we advance to the 
north (to within a certain extent, nevertheless), the more the mosquito appears to be abundant, 
as every voyageur knows by sad experience. 

The lakes to which I have just alluded are dish'ibuted in separate groups, or are arranged in 
prolonged chains along the rivers, and not unfrequently attached to each other by gentle rapids. 
It has seemed to me that they diminish in extent, on both sides of the Mississippi, as we proceed 
southwardly, as far as 43° of north latitude; and this observation extends to the arctic region, 
commencing at Bear's lake, or Slave lake, Winnipeg lake, &c. It may be further remarked that 
the basins of these lakes have a sufficient depth to leave no doubt that they will remain charac
teristic features of the country for a long time to come. Several species of fish abound in them. 
The white-fish (C01'l"eg0n1lS albus) is found in all the deep lakes west of the Mississippi, and indeed 
from lake Erie to the Polar sea. That which is taken in Leech lake is said by amateurs to be 
more highly flavored than even that of lake Superior, and weighs from three to ten pounds. 
There is another species of this white-fish, called by the Indians tuliby or ottU?viby (the Con'egonus 
(!l'tedi) which resembles it, but is much less esteemed. Both species furnish a wholesome and 
palatable food. Among the other species of fish that inhabit these waters, are the mashk-inonge, or 
mashkilonye; the pike or jack-fish; the pickerel or gilt carp; the sucker or true carp; the perch ; 
a species of trout called by the Chippeways narILogus, &c., &c. These lakes, which are somewhat 
deep, swarm with leeches; and among the amphibious reptiles there are several species of terrapin 
and turtle, of which Mr. Say has described three of each kind in the appendix to the second expe
dition of Major Long. 

FOSSILS COLLECTED BY MR. NICOLLET. 
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Euomphalu8, resembling E. sculptus (Sowerby). 

Phrapmolites, same as in the Treuton limestone in N. Y. 
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Crinoidal1"emains of peculiar forms, one resemhling Liporrin£fps . 
. 1urbinolopsis bina ? (SiI. Syst. pI. 16 bis, fig. 5.) 

Favosites lycoperdon (Say). Trenton limestone fossil. 

Favosites (two new speeies). 

Fucoides (obseure). 

Cyathophyllum remtifps? 

Turritella. 
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Of the list of plants determined by Dr. 'forrey for Mr. Nieollet, the 

greater part were collected in Dakota or in Missouri, nut fifty-six ::-Jpecie::-J 
being assigned to Minnesota. 

CAPT. J. ALLEN'S EXPEDITION TO THE SOURCE OF THE DES MOINES IN 1844. 

This expedition reached a lake which was found by observations of the 

sun with a small sextl;lntto be in lat. 43° 57' 32". 'fhis was probably what 

is now known as lake Shetek, which is somewhat above 44° of latitude.* 

This lake he named lake of the Oaks. He described it as remarkable 

for a singular arrangement of the peninsulas running into it from all sides, 

and for a heavy growth of timber that covers these peninsulas and the 

borders of the lake. He explored the country north from this lake thirty

seven miles, and thence eastward to the St. Peter'-s river. Returning to 

lake Shetek he traveled westward to the Big Sioux river which he followed 

to its mouth. 

ELK AND BUFFALO ON THE DES MOINES IN 1845. 

"From Lizard creek of the Des Moines to the source of the Des Moines, 

and thence east to the St. Peter's, is a range for elk and common deer, but 

principally elk. We saw a great many of the elk on our route and killed 

many of them; they were sometimes seen in droves of hundreds, but were 

always difficult to approach, and very difficult to overtake in chase, except 

with a fleet horse and over good ground. No dependence could be placed 

upon this game in this country for the subsistence of troops marching 

through it. 

"Twenty-five miles west of the source of the Des Moines we struck the 

range of the buffalo and continued in it to the Big Sioux river, and down 

• Ex. Docs., ~'irst Session, 29th Congress, 1845-'6, Vol. VI. No. 168. 
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that river about eighty-six miles. Below that we could not see any recent 

signs of them. We found antelope in the same range with the buffalo, but 

no elk, and very seldom a common deer. While among the buffalo we 

killed as many as we wanted, and without trouble." 

THE UPPER DES MOINES RIVER. 

Upon approaching the region of the boundary line between Iowa and 

Minnesota he becc1me penned among numerous lakes, and was compelled 

to cross a narrow strait by swimming 200 yards. This was probably across 

a narrow spot in Swan lake, in Emmett county, Iowa. From there he sent 

a party to examine the country toward the east. This party reached Iowa 

lake (on the boundary line) and explored its outlet toward the east and into 

the East Chain of lakes, reaching the conclusion that the water was tribu

tary to the Blue Earth, "or of an unknown tributary of the Big Cedar." 

He passed by Eagle lake, and Independence lake, camping at each, and 

arrived in the vicinity of Windom where he describes the country as a 

"wonderfully broken surface, rising and falling in high knobs and deep 

ravines, with numerous little lakes in the deep valleys, some of them clear 

and pretty and others grassy." A party which visited the Blue mounds, 

near Windom, found an artificial mound of stone on the highest peak. He 

visited Talcott lake, where he rested his men in camp, and himself visited 

lake Shetek, which he pronounced the highest source of the Des Moines 

worth noticing as such, though he also mentions an inlet from the north

ward, "but of no size or character." He crossed the Cottonwood nearly 

north from lake Shetek, also the Redwood river still further north, and the 

latter again near Redwood falls. From the mouth of the Redwood he 

explored the south shore of the Minnesota several miles up and down, and 

returned to lake Shetek. He crossed the Coteau des Pmir£es in Cottonwood 

county, styling it the" Big Prairie." He reached the Big Sioux river without 

finding any such stream as that which had been shown on the maps as 
"Floyd's river." 

CAPT. E. V. SUMNER'S EXPEDITION IN 1845. 

The expedition of Capt. E. V. Sumner* seems to have been made more 

"Executive Documents, 1st Sess., 29th Congress, 1845-46. No.2. p.217. 
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for the purpose of impressing the Indians with the power of the government 

and the necessity of committing no depredations on the settlers, than for 

the purpose of learning the nature of the country. He left Fort Atkinson, 

June 3d, and arrived at " Traverse des Sioux" June 22d, having met Lieut. 

Allen June 13th, about midway between Fort Atkinson and the St. Peter's 

river. The companies continued together from that time. From Traverse 

des Sioux they marched to Lac qui Parle, where Capt. Sumner had an 

important conferenee with the Warpeton Sioux, whom he distinguishes as 

the" upper Sioux." He reaehed Big Stone lake on the 5th of July, where 

he met in couneil a large band of Sissitons. He reaehed "Devil's lake" 

on the forty-eighth degree of north latitude, on July 18th, where he had a 

conferenee with a party of the Winnipeg half-breeds, numbering about 

one hundred and eighty. He reached Traverse des Sioux on his return, the 

. 7th of August; whenee he repaired to Fort Atkinson on the 11th, Capt. 

Allen returning to Fort Des Moines. 

THE SURVEY OF D. D. OWEN, 1847-1850. 

The fine quarto volume whieh resulted from Dr. Owen's survey of Wis

consin, Iowa and Minnesota, was a report made in pursuanee of instructions 

from the Treasury Department, Washington, addressed to Hon. J. Butter

field, Commissioner of the General Land Office, and was published by Lip

cott, Grambo & Co., Philadelphia, in 1852. While it was not the first of the 

scientific reports published by the U. S. government relating to the geology 

of the territories, it was the first of note eondueted and published by other 

than the Department ot War. It has proved to be the worthy sire of a 

numerous progeny, the initiation and exemplar of a series of scientifie publi

cations by the U. S. government, partly under the War Department and 

partly by the Department of the Interior, which have caused Ameriean 

seience to illumine the whole world. The work of Owen was continued by 

Foster and Whitney, and revived and extended by Hayden. Dr. Owen's 

field extended from St. Louis to the British line, and from the west shore ot 

lake Michigan to the Missouri river. Its primary object was to derive 

information for the removal of such lands as were valuable for their min

er~l resources from sale, in the land office at Washington. Such an inquiry 
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necessarilyembraeed many geologieal and chemical questions, and required 

at least a preliminary geological survey. The earlier reconnoissances ot 

Majors Long and Pik~, and Mr. Schoolcraft, embraced many isolated impor

tant facts bearing on the geology and natural history of Minnesota, made 

incidentally along the routes they took, but Dr. Owen's survey was more 

comprehensive and more detailed. Its primary object being an examination 

of the country and not a military reconnoissance, it did not contend with 

the difficulties incident to rapid marching, complained ot by Keating and 

Beltrami. His report throws the first real light, derived from the system

atized science of modern times, on the geology and the present fauna and 

flora of Minnesota. The work was sufficiently prolonged to enable the 

naturalists who co-operated with him to gather reliable facts enough to 

lay down correctly the ground-work ot a vast extent ot scientific research. 

His report not only corrected prevalent errors, but established on correct 

paleontological evidence the age ot most of the bedded rocks of Minnesota, 

and disseminated information concerning its topography and soil.* 

'Dr. Owen's corps consisted of the following gentlemen: J. G. NORWOOD, Assistant Geologist; J. EVANS, B. F. 
SHUllAR», B. C, MACY, C. WHITTLESEY, A. LITTON, R. OWEN, heads of sub-corps; G. WARREN, H. PRATTEN, F.B. MEEK, 
J. BEAL, sub-assistants. 

Dr. Owen's own report, covering the first 206 pages of the volume, is divided into six chapters. He gives a brier -
history of the explorations of the various corps. sketches the difficulties and adventures that hefell them. and names the 
salient points of interest in the progress. and the results of the survey, in the Introduction. The chapters are as follows: 

1. Formations of the upper Mississippi and its tribntaries, belonging to the Silurian Period. 
2. Formations of the Cedar, and part of the lower Iowa river, belonging to the Devonian Period. 
3. Carboniferous rocks of southern and western Iowa. 
4. Formations of the interior of Wisconsin and Minnesota. 
5. Formations of lake Superior. 
6. Incidental observations on the Missouri river, and on the Mauvaises Terres (Bad Lands). 
Dr. Norwood's report on some portions of the country adjacent to lake Superior consists of-
1. Boundaries and topographical notices. 
2. Descriptive catalogue of the rocks referred to in his report. 
3. Narrative of the explorations made in 1847, between La Pointe and St. Louis river, and between Fond du Lac 

and the falls of St. Anthony, and on the St Vroix river. 
4. Physical structure and geology of the northwestern and western portions of the valley of lake Superior. 
Col. rbas. Whittlesey's report pertains to that portion of Wisconsin bordering on the south shore oflake Superior, 

with the following chapters: 
1. General description and geology 01 the Bad river country, and of that between the Bad river and the Brule; 

with de~c,:iptions and detailed s~ctions of rocks like those whi.ch in ¥ichigan are copper· bearing ; and acoounts of the 
nll:tgnetlC-lfon ?e?s of the Penokle Iron range, and of" Iron RIdge", In Dodge county, Wisconsin. 

2. Des<:nptIOn .of the country between the Wisconsin and Menomonie rivers; with a discussion of the general 
geology, and Its relatIOns to other pl.rts of the Northwest. 

3. Red clay and drift of Green bay and Wisconsin. 
4. Barometrical and thermometrical observations. 
5. Lumbering on tbe waters of Green bay. 
Dr. B. F. S!lUmard's report pertains to local and detailed observations in the valleys of the Minnesota. Mis.issipp 

and WlsconslD nvers, as follo'ws: 
1. Detailed ob.ervations of the St. Peter's and its tributaries 
2. Local sections on the upper Mississippi. 
3. Local sections on the Wisconsin and Baraboo rivers. 
4. Observations on Snake. Kettle, and Rush rivers . 

. Dr. J. Leidy furnished for the volume a memoir on the remains of extinct Mammalia and CJh.eZO'tIIia from Nebraska 
terntory. ' 

The Appendix embraces-
. 1. Description,s of n,ew and imperfectly known genera and species OJ organic remains collected during the geo

logical surveys. ot.Wlsconsm, Iowa and Mmnesota. By D. D. Owen. 
2. DescnptIOns of one new genus and twenty-two new species of Orintoidea from the Subcarboniferous limestone or 

Iowa. By D. D. Owen and B. F. Shumard. 
3. SUID!'\Rry of the distributi~n o~ orders. genera and species in the Northwest. By D. D. Owen and B. F. Shumard. 
4. AdditIOnal chemical examinatIOns. By D. D. Owen. 
5. Systematic. ",,:talogu~ of plants of W:i"con~in .and. Minnesota. By C. C. PlU'l'y. 
fl. Table of ~tI~tlgraphlCal and geologx<:al dlstnbutlOn of genera and species in the Northwest. 
T~e volume}s illustrated With twenty-sIX plates of fossils, twenty maps and large plates of geological sections, and 

a genelal geolo~lCal !Dar? of tbe. w~ole country reported on; the whele constituting at that time one of the largest 
and most e;x:penslve SCientific publicatIOns of the United States government and a monument at once to the learning the 
zeal and WISe management of Dr. Owen. I , 

82 THE GEOLOGY OF MINNESOTA. 
[Owen, 1850. 

necessarily emhraced many geological and chemical questions, and required 

at least a preliminary geological survey. The earlier reconnoissances ot 

Majors Long and Pike, and Mr. Schoolcraft, embraced many isolated impor

tant fads bearing on the geology and natural history of Minnesota, made 

incidentally along the routes they took, but Dr. Owen's survey was more 

comprehensive and more detailed. Its primary object being an examination 

of the country and not a military reconnoissance, it did not contend with 

the difficulties incident to rapid marching, complained ot by Keating and 

Beltrami. His report throws the first real light, derived from the system-

atized science of modern times, on the geology and the present fauna and 

flora of Minnesota. The work was sufficiently prolonged to enable the 

naturalists who co-operated with him to gather reliable facts enough to 

lay down correctly the ground-work of a vast extent ot scientific research. 

His report not only corrected prevalent errors, but established on correct 

paleontological evidence the age ot most of the bedded rocks of Minnesota, 

and disseminated information concerning its topography and soil.* 

*Dr. Owen's corps consisted of the following gentlenlen: J. G. NORWOOD, Assistant Geologist; J. EVANS, B. F. 
SHU:"fARD, B. C, MACY, C. WHITTLESEY, A. LITTON, R. OWEN, heads of sub-corps; G. WARREN, H. PRATTEN, F. B. MEEK, 
J. BEAL, sub-assistants. 

Dr. Owen's own report, covering the first 20G pages of the volume, is divided into six chapters. He gives a brieI 
history of the explorations of the various corps, sketches the difficulties and adventures that befell them. and names the 
salient points of interest in the progress, and the results of the survey, in the Introduction. The chapters are as fo1lows : 

1. Formations of the upper lVtississippi and Hs tributaries, belonging to the Silurian Period. 
2. Formations of the Cedar, and part of the lower Iowa river, belonging to the Devonian Period. 
3. Carboniferous rocks of southern and western Iowa. 
4. Formations of the interior of Wisconsin and Minnesota. 
5. Formations of lake Superior. 
6. Incidental observations on the Missouri river. and on the Mauvaises Terres (Bad Lands). 
Dr. Norwood's report on some portions of the country adjacent to lake Superior consists of-
1. Boundaries and topog-raphical Dotices. 
2. Descriptive cat.alogue of the rocks referred to in his report. 
:-3. Narrative of the explorations made in 1847, between La Pointe and St. Louis river and bet\veen Fond du Lac 

and the falls of St. Anthony, and on the St Croix river. ' 
4. Physical structure and geology of the northwestern and western portions of the valley of lake Superior. 

. Col. ['has: \Vhittlesey's report pertains to that portion of Wisconsin bordering on the south shore of lake Superior, 
WIth the followmg chapters: 

1. General description and geology of the Bad river country, and of that between the Bad river and the Brule' 
with de~c~iptions and detailed s~ctions of rocks like t~ose whi.ch ill Michigan are eopper-bearing; and accounts of th~ 
nlagnetlC-lron ?e~s of the Penokle Iron range, and of Iron RIdge". in Dodge count:y, Wjs(.'onsin. 

2. De::oc,rlptlOn .of the country between the Wisconsin and Menomonie rivers; with a discussion of the genera] 
geology, and Its relatlons to other I=8.rts of the Northwest, 

3. Red clay and drift of Green bay and Wisconsin. 
4. Barometrical and thermometrical observations. 
5. Lunlbering on tbe waters of Green bay. 
Dr. B . .F Shumard's report pertains to local and detailed observations in the valleys 01 the Minnesota. Mississipp 

and Wisconsin rivers, as follows: 
1. Detailed ob::iervations of the St. Peter's and its tributaries 
2. Local sections on the upper Mississippi. 
3. Local sections on t.he vVisconsill and Baraboo rivers. 
4. Observations on Snake. Kettle, and Rush rivers. 
Dr. J, Leidy furnished for the volume a memoir on the remains of extinct Mammalia and Chelonia/ from Nebraska 

territory. 
The Appendix embraces-

, 1. DescriptiOl~s of ~ew and imper~ectly known genera and species or organic remains eollected during the geo
logIcal survey~, ot.\Vlsconsln, Iowa and MInnesota. By D. D. Owen. 

2. DescllptlOns of one new gellus and twenty-t.wo new species of Orinoidea from the Subcarboniferous limestone OI 
Iowa. By D. D. Owen and B. F. Shumard. 

3. Sumncary of the djstrjbuti~n of orders. genera and species in the Northwest. By D.D. Owen and B.F. Shumard. 
4. Addltional chemIcal examlnatlOns, By D. D. Owen. 
S. System~tic.cfl;talogu~ of plants of~i~con~in ,and.Minnesota. By C. C. Parry. 
D~ Table of ~tl~~Igraphlcal ?-nd geolog1~al dlstnbutlOn of genera and species in the Northwest. 
'l?e v~lume ,IS lllustrated wlth twentY-SIX plates of fossils, twenty maps and large plates of geological sections, and 

a geneu:ll oeolo€?,lCal !Ila~ of the. w~ole country reported on; the wh0le constituting at that time one of the largest 
and most e;xpensIve SCIentIfic pubhcatlODS of the United States g'overnment and a monument at once to the learning the 
zeal and WISe management of Dr. Owen. I I 



HISTORICAL SKETCH. 83 
,850, Owen.] 

The survey of Owen, so far as it threw light on the state ot Minnesota, 

served for a reconnoissance, and indicated within certain broad limits the 

general topography and geology. It first established the Lower Silurian 

age ot the rocks outcropping along the upper Mississippi valley, and 

especially of that forming the brink of the falls of St. Anthony which had 

generally been regarded as Carboniferous. Under the general term "pro

tozoic rocks," he describes the "lower sandstone of the upper Mississippi," 

which he says may be seen in the lower portions ot the bluff.s of the 

river, and in the sandstones of the Minnesota valley above Shakopee. In 

the upper portions of this great formation he brought to light an interest

ing and very important series of organic remains, and in its lower portions 

he found beds charged with Lin,qulm and OrbicuZ(e. He enumeratel-l six 

horizons that hold trilobites, the uppermost separated from the lowest by an 

interval of about 500 feet, though it is highly probable that some of these 

trilobite beds are contemporary, and that the actual thickness of this forma

tion is somewhat less than 500 feet, as developed on the upper Mississippi. 

Nowhere in his report does Dr. Owen parallelize these beds with the Pots

dam sandstone of New York, but seems to believe that the" palceozoic base" 

of the Mississippi as seen on the St. Croix river, is from seventy - five to one 

hundred feet lower than the parallel of the" Lingula beds" of the New York 

Potsdam, which, up to that time, had been regarded as the lowest fossil

iferous base in the United States (page 50). But in the appendix (p. 634) are 

tables of the equivalency of the geological formations, and of the strati

graphical distribution of genera ot fossils, in which, presumably constructed 

by Dr. Owen, this formation is parallelized with the Potsdam ot New York 

state. * Under the term "protozoic rocks" he not only includes the lowest 
• 
sandstones but also the rest of the Lower and Upper Silurian. He separates 

the limestones ot the Northwest into Lower and Upper Magnesian, the 

former being that which still retains that name, though by him and his 

corps always confounded with the Shakopee limestone of Minnesota, in the 

same manner as he confounds the outcrops of the Jordan sandstone with 

the "lowest sandstone". In the latter he has included the Galena of the 

Lower Silurian and the Niagara of the Upper Silurian, having failed to 

*See also Pro •. Acad. Nat. Sci. PMJ.. 1852. p. 100. 
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observe any thing that represented the Maquoketa shales, which separate 

them in Iowa. The Galena he makes the equivalent of the Utica slate and 

Hudson River group, which latter also seems to include the Maquoketa 

shales. He recognized the DevonianJormation near the southern boundary 

of the state along the Cedar river, but he made no note of the Cretaceous 

within the state. Its exposures are referred by his assistant, Dr. B. F. Shu

mard, either to the Lower Silurian or to the epoch of the drift. Fragments 

of lignite found in the valley of the" Mankato" river were supposed by him 

not to have come from the rock '/:n situ within Minnesota, but to have been 

transported with the drift from the north, perhaps from the beds reported 

by Dr. Richardson to contain coal on the shore of Great Bear lake, "or from 

the Cretaceous or super-Cretaceou~ lignite formations which were observed 

by Nicollet and others, off toward the Missouri and Rocky mountains." 

That part of the report which is most valuable to Minnesota was written 

by Dr. J. G. Norwood. It is also the most voluminous.* The rock speci~ 

mens colleded by him, numbered up to 680, are described with care and 

discrimination, and were probably deposited in the Smithsonian Insti

tution at Washington. They were obtained in the northern and eastern 

portions of the state, and illustrate specially the northwest shore of lake 

Superior. The report on the north shore of lake Superior is remarkable for 

the minuteness of the description of the topography of numerous valleys, 

and for the correctness of the general views of its geology. Its numerous 

illustrations are graphic, and, although sometimes aided by idealization, are 

essentially coned. They show vividly the interstratification of the igneous 

and sedimentary rocks, and depict numerous remarkably picturesque spots 

at whie h both the artist and the geologist willingly linger. His views of the 
• 

metamorphism of the sedimentary beds by the action of the igneous, were in 

accord with the current interpretation of crystalline rocks of his day, and 

were in eOllfirmatioll of the views of Mr. Mather of the New York state 

survey, in opposition to those of Mr. Emmons, on the Taconic controversy, 

although the bearing of his report on that controversy was not mentioned 

by Dr. Norwood. The frequency and importance of the action of the igne-

A ~ThJs vahluable report is not m<;ntioned by Dr, T. S. Hunt in his resume of the literature of the crystalline rocks 01 merlCa ,or t e second Pennsylvama Survey (Rep. E.) 

t tJIn th'h nhinth afnnJuakl report of the Smithsonian Institution, where the collections of Dr Owen are catalogued 
oge er Wlt t ose 0 ac son, Locke, Foster and Whitney, no mention is made of those of No~wood. t 
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ous rocks on the sedimentary is prominently brought out in the report. 

This complicates the geology and renders the identification of the rocks 

both difficult and sometimes erroneous. In conclusion he remarks "that 

there is perhaps no extinct volcanic region in the world where trap and 

other igneous intrusions can be studied to better advantage than in the 

country bordering on the northwest shore of lake Superior. Not only are the 

vertical dykes numerous and conspicuous, but there are abundant examples 

of overflows, as well as interlaminated insinuations produeing all degrees 

of metamorphosis on the adjacent strata, graduating from mere induration 

of the beds to complete obliteration of stratiUeation and sedimentary origin, 

so that the beds of deposition become confounded with the igneous masses 
"-

that have invaded them and produced such extraordinary changes." 

Dr. B. F. Shumard made the only examination of the valley of the 

Minnesota; which he ascended as far as the mouth of the Redwood river. 

At that point he was attacked with pleurisy, and was compelled to return 

hastily to Traverse des Sioux and Fort Snelling. His report exhibits 

the first attempt ever made to parallelize the rocks of the valley 

with those of the rest of the state, or to determine their age by 

reference to a known standard of nomenclature. He recognized Dr. 

Owen's Nos. 2C and 3A, at the mouth of the river in the Fort 

Snelling bluff, i. e. the Trenton and Black River limestones, and the St. 

Peter sandstone. At Shakopee, and thence to Little rapids (near Carver) 

he notes the Lower Magnesian. The sandstone at the last place he regards 

as belonging to a formation several hundred feet below the white sandstone 

of the Fort Snelling bluff,* and probably to the sandstones of Formation 1. 

The limestone and sandstone exposed at intervals from Shakopee to Man

kato, forming the immediate bluffs of the river, and constituting several 

islands, he refers to the Lower Magnesian and the sandstones of Formation 1. 

Ascending the Blue Earth river six or eight miles, and observing the same 

geological horizon as far as he went, he notes subsequently two or three 

exposures of Formation 1, before reaching the mouth of the Waraju (Cot

tonwood) river, one being two miles below the mouth of that stream. rrhe 

red quartzyte opposite the mouth of the Waraju he regards as the lower beds 

-*It is the Jordoln San4s/.0n6, and lies aboqt ellventy-five feet below the sandstone of the Fort Snelling blull', the Sha
kopee limestone separating them, 

HISTORIOAL SKETCH. 85 
1850. Owen.l 

ous rocks on the sedimenta,ry is prominently brought out in the report. 

This complicates the geology and renders the identification of the rocks 

both difficult and sometimes erroneous. In conclusion he remarks "that 

there is perhaps no extinct volcanic region in the world where trap ~md 

other igneous intrusions can be studied to better advantage than in the 

country bordering on the northwest shore of lake Superior. Not only are the 

vertical dykes numerous and conspicuous, but there are abundant examples 

of overflows, as well as interlaminated insinuations pro clueing all degrees 

of metamorphosis on the adjacent strata, graduating from mere induration 

of the beds to complete obliteration of stratification and sedimentary origin, 

so that the beds of deposition become confounded with the igneous mctsses , 
that have invaded them and produced such extraordinary changes." 

Dr. B. F. Shumard made the only examination of the valley of the 

Minnesota; which he ascended as far as the mouth of the Redwood river. 

At that point he was attacked with pleurisy, and was compelled to return 

hastily to Traverse des Sioux and Fort Snelling. His report exhibits 

the first attempt ever made to parallelize the rocks of the valley 

with those of the rest of the state, or to determine their age by 

reference to a known standard of nomenclature. He recognized Dr. 

Owen's Nos. 20 and 3A, at the mouth of the river in the Fort 

Snelling bluff, i. e. the Trenton and Black River limestones, and the St. 

Peter sandstone. At Shakopee, and thence to Little rapids (near Carver) 

he notes the Lower Magnesian. The sandstone at the last place he regards 

as belonging to a formation several hundred feet below the white sandstone 

of the Fort Snelling bluff, * and probably to the sandstones of Formation 1. 

The limestone and sandstone exposed at intervals from Shakopee to Man

kato, forming the immediate bluffs of the river, and constituting several 

islands, he refers to the Lower Magnesian and the sandstones of Formation 1. 

Ascending the Blue Earth river six or eight miles, and observing the same 

geological horizon as far as he went, he notes subsequently two or three 

exposures of Formation 1, before reaching the mouth of the Waraju (Cot

tonwood) river, one being two miles below the mouth of that stream. rrhe 

red quartzyte opposite the mouth of the Waraju he regards as the lower heds 

-*It is the Jordan Sandstone • .. nd lies :l,boqt ~!'v!lnty-five feet below the s:l,ndstone of the Fort Snelling blufI', the SblL
kopee limestone separating them. 



86 THE GEOLOGY OF MINNESOTA. 
[Woods, 1849. 

of Formation 1, more or less altered by metamorphism "where they abut upon 

the igneous rocks." He also notes conglomerate and granite outcrops about 

a mile in a straight line above the mouth of the Waraju. He mentions 

granite at La Petite Roche, and at frequent other poin ts before reaching the 

Redwood river. He describes an interesting exposure two or three miles 

below the mouth of this river, probably the same as that described by 

Keating and by Beltrami. 

Mr. Shumard also gives the details of local sections on the upper Mis

sissippi in Minnesota and Wisconsin, beginning with the falls of St. 

Anthony, and on the Wisconsin and Baraboo rivers, as well as observations 

on the sandstones, conglomerates and trap-rocks of Snake and Kettle rivers. 

On the Snake and Kettle rivers he made collections of a peculiar green 

mineral from the amygdaloids, which at first was soft as tallow but on 

exposure became brittle. It was analyzed by Dr. Owen and regarded as 

new, * but resembling phillipsite from Iceland, being really a "magnesian 

harmotome." 

MAJOR WOODS' EXPEDITION TO PEMBINA. 

In the summer of 1849, Major S. Woods was despatched by the Secre

tary ot War to the Pembina settlement for the purpose of selecting a site 

for a military po:st. His report-!- is not accompanied by any map, although 

Capt. John Pope states he prepared a map of the route. He proceeded from 

Fort Snelling to Sauk Rapids, along the east side of the Mississippi, a route 

well known and traveled at that time every summer by large "trains" of 

carts from the Red River settlements. Passing up the Sauk valley, on the 

north side of the river, the expedition crossed it at the great bend, and 

reached lake David, which is described as having a length north and south 

cmd draining into a branch of Crow river, twelve miles west of the great 

bend of the Sauk river. Seven or eight miles from lake David is lake 

Henrie, of about the same size. Lightning Jake, is about seven miles from 

the point at which the trail crossed the branch of Crow river so named , 
from the incident of a terriffic thunder-storm in which Lieut. N el~on's life 

was nearly lost by lightning striking his tent-pole. Fourteen miles further 

*Jour. Phil. Acad. Science, (2), II. 183. 
j-House Ex. Doc. No. 51, 1st Sess. 31st Congo 
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was White Bear lake, with an average width ot two miles, and a length ot 

perhaps eight or ten miles east and west, seventy-five miles from Sauk 

Rapids. "The heavily timbered highlands that range parallel with the 

Mississippi and back some distance from it, edge upon this lake. * * * 
On the north of the lake the prairie is hroken and irregular, hut the east, 

west and south borders lie handsomely for cultivation." The lakes are all 

described as having abundance of excellent fish. Fourteen miles from 

White Bear lake he reached Pike lake, and twelve miles further crossed 

the main branch of the Chippewa river. After passing Elk and Elbow lakes 

he came to Rabbit river, then Otter-tail Lake river flowing south of west. 

At the ford of the latter stream he states the bottom of the river is "rocky", 

the banks are good, water two to three feet deep and some fifty yards wide. 

Twenty-two miles further he crossed the Red river again, ten or fifteen 

miles below the mouth of the Bois des Sioux river. The rest of his journey 

was in Dakota, and he returned by the same route. Respecting the country 

west of the Red river he says it is "a level, marshy region back about thirty 

miles to Pembina mountain, which rises into a high peak near the forty

ninth parallel and ranges off nearly south, forming the western border of 

the valley of the Red river, and connects with the highlands extending out 

from lake Traverse near the headwaters of the St. Peter's river." 

OAPT. POPE'S REPORT OF THE PEMBINA EXPEDITION. 

Capt. Pope's report of the same expedition was addressed to Col . .J . .J. 

Abert, of the corps of topographical engineers, and was dated February 5, 

1850, transmitted from St. Louis, Missouri, and printed by order of the Senate, 

Ex. Doc. No. 42, 31st Congress, first session. Instead of returning to Fort 

Snelling by the route by which the expedition went out, Capt. Pope organ

ized a party which ascended the Red river of the North from Pembina to 

Dtter-taillake in canoes, and thence reached the Mississippi by Leaf and 

Crow Wing rivers, for the purpose of further exploration of the eountry. 

He places the head of navigation at a point in the vicinity of the mouth of 

the Sioux Wood river, distant forty miles from the St. Peter's. The Pomme 

de Terre river he mentions under the name rripsenah, or Potato river. 

"The valley of the Red river is entirely alluvial in its formation, no 
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rocks in place being found in its entire length within the territories of the 

United States. It abounds with boulders or erratic blocks of granite, which 

in all cases are very much rounded by the action of water. They are most 

abundant upon the highest ridges of the prairies, and cause all the rapids 

in the small streams tributary to the Red river, the St. Peter's and Mississ

ippi. About seventy miles north of our frontier (at Pembina) a secondary 

limestone appears at the falls of the Red river, which is unquestionably the 

basis of the whole valley, but at what depth below the surface at different 

points it is impossible to say. There are no rocks in place found west of the 

Mississippi along the route pursued by the expedition to the Red river of the 

North, and the geological features of the banks of the Mississippi have been 

given in the report of Mr. Nicollet, published in the year 1842." 

Capt. Pope states that there were three routes by which to reach the 

valley of the Red river of the North, used by the traders and trappers in 

their annual pilgrimages to the Mississippi with their peltries. The most 

southern follows the valley of the St. Peter's, and descends into the plains 

of the Red river near lake Traverse. The middle route leaves the Missis

sippi at Sauk Rapids, seventy-six miles above the mouth of the St. Peter's, 

and intersects the Red river near its most southern point. This is the route 

pursued by the expedition. The northern route follows for some distance 

the valley of Crow Wing river, and turning the northern extremity of Otter 

Tail lake, descends into the valley of the Red river near the mouth of Buffalo 

river. These routes were mere trails, and followed as far as possible the 
open praIrle. 

The further geographical facts which his report conta,ins can be sum

marized as follows: Between Pembina and the mouth of the Red Lake river 

he passed successively the Two rivers, Park river, "Riviere au Marais No.1," 

from the east; Big Salt river and" Riviere au Marais No.2," from the west; 

Turtle river, and "Riviere au Marais No. 3" fr~m the east, and a small' 

stream called" Coulee* de l' Anglais." The largest of these were the" Riviere 

au Marais No.1," and the Park, Big Salt and Turtle rivers, which were 

about eighteen yards wide cLnd six feet deep, the Red Lake river itself being 

about fifty yards wide near its mouth and fourteen feet deep, and with a 
*Ooulee is ofteu auglicized to cotUey or ctn.!lie. 

• h voyageUl·s. It signitles a deep ravine, and was in common U&6 amoag the 
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('~O~~~~~~~~~tell anglicized to cauley or c.uUe. H signifies a deep ravine, and was in COffimOD use amollg' th. 
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more rapid current than the Red river of the North. Above the mouth 

of the Sioux Wood river the Red river takes the name of Otter-t~1il Lake 

river, and, with a constant depth of water of foUl' feet, beeomes much more 

tortuous in its course. 

GNN. POPE'S DESClUP'l'ION Ole THE PARl( REGION. 

As we approached the western and northwestern slope of the Leaf mountain at the point 
where the river debouches from it into the level plains to the north, the current becomes sensibly 
more rapid, and the water clearer, until at about fifteen mile::; east of the crossing of the land 
route we found it necessary to use the cordelle. The banks become also much higher, with a tract 
of level, swampy land three-fourths of a mile in width between them, the river running from side 
to side through the swamp in the most serpentine manner. Small islands begin to be numerous, 
and the steep banks are perforated, in a thousand places, with clear cold springs. The woods 
along the banks also become much larger and more dense, oak being the more common tree. At 
about thirty miles above the mouth of the Sioux Wood river the rapids commence, and are almost 
continuous to Otter-tail lake. There are two and a half and three "feet of water over them, and in 
the intervening pools of still water about three and a half feet. The bed of the river is filled with 
loose boulders of all sizes, and the deep water assumes an exceedingly crooked channel among 
them. Every hour of our advance toward the east increased the amount of heavy timber on the 
banks, and we began also to perceive, at various distances on each side, large groves of heavy 
timber upon the borders of numerous lakes, which I have described as forming so peculiar a fea
ture of the country between the Mississippi and St. Peter's. 

We had thus again entered the second general division of country I have made in a pre
vious part of this report, and as we progressed toward the east the lakes became much more 
numerous, and the timber much heavier and more abundant. From Otter-tail lake to its entrance 
into Leaf mountain, the river passes through a number of beautiful lakes surrounded by rolling 
country, heavily timbered, with a depth of water from nine to twenty feet, and filled with the 
most luxuriant growth of wild rice. The largest and most beautiful of these is lake Gardiner, 
which is within eight miles of Otter- tail lake. On the 14th of September we reached the mouth of 
Little Pelican river, which, at its confluence with Otter-tail river, is about twenty yards wide, and 
about three feet deep. 

On the morning of the 17th we arrived at Olter-tail lake, and encamped near its northeast
eru extremity, at the remains of several small trading houses. Upon entering this lake from the 
southwest, the woods to the northeast, although very large, are not visible, and it is by far the 
largest sheet of water we had yet seeu. It is about ten miles in length from southwest to north
east, and four or five miles in width, filled with fish, with clear pure water, with a depth of twenty 
feet, and no islands. The fish are white, and said to be the same known as the white-fish of the 
lakes, so celebrated for their flavor. 

To the west, northwest and northeast, the whole country is heavily timbered with oak, elm, 
ash, maple, birch, bass, &c., &c. Of these the sugar maple is probably the most valuable, and in 
the vicinity of Otter-tail lake large quantities of maple sugar are manufactured by the Indians. 
'1.'he wild rice, which exists in these lakes in the most lavish profusion, constitutes a most necessary 
article of food with the Indians, and is gathered in large quantities in the months of September 
and October. To the east the banks of the lake are fringed with heavy oak and elm timber to 
the width of One mile. The whole region of country for fifty miles in all directions around this 
lake, is among the most beautiful and fertile in the world. 

The fine scenery of lakes and open groves of oak timber, of winding streams connecting 
them, and beautifully rolling country on all sides, renders this portion of Minnesota the garden 
spot of the Northwest. It is impossible in a report of this character to describe the feelings of 
admiration and astonishment with which we first beheld the charming country in the vicinity of 
this lake, and were I to give expressior.. to my own feelings and opinions in reference to it, I fear 
they would be considered the ravings of a visionary or an enthusiast. * * * * * 
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On the 19th of September we made a portage of one mile toward the east, to a small round 
lake about one and a half mile in diameter. This lake is com pletely isolated, having no apparent 
outlet or inlet. From the dip of the land, and the evident marks of an artificial obstruction (said 
to be a beaver dam) I am quite satisfied that this lake at one time discharged its waters into Otter
tail lake. The evidences of this kind of obstruction are numerous throughout this region of country, 
and, whatever may be the theory as to the Oliginal extent of the waters, it is quite certain that the larg
est of the lakes has been divided into several smaller ones by the occurrence of these artificial dams. 

The small lake on which we again embarked i!'l our canoe is about ten feet deep, the water 
very clear, and no doubt containing abundance of fish. 

A second portage of about twenty yards, over a dam of the same character, brought us to 
another lake of about the same size; a third portage of about half a mile through dwarf oak, 
brought us at the western extremity of Leaf lake, the source of Leaf river, which is a tributary of 
the Crow Wing. We had thus, in two hours, passed with our boat and baggage from the waters 
of the Red river of the North, which flow into the Hudson's bay, to the waters pouring into the 
gulf of Mexico. 

The tributaries of the Red river of the North, and those of the Mississippi overlap each other 
to such an extent that I suppose there are a thousand places where a portage even shorter would 
have enabled us to pass from the waters of on3 into those of the other. 

CAPT. RENO'S ROAD FROM THE BIG SIOUX RIVER TO MENDOTA. 

In 1853 Capt. J. L. Reno executed a survey for a military road trom the 

mouth of the Big Sioux river to Mendota. The carefully prepared and very 

full map transmitted with his report, seems not to have been published. 

After crossing the Des Moines river and traveling ten miles further, he 

entered Minnesota. This was in the vicinity ot lakes which he mimes 

Spirit, Okamanpidan, and Omanhu, being, as he supposed, in the Undine 

region of Nicollet. He crossed the Chaniushkah and Perch rivers, the 

former a branch of the Blue Earth and the latter of the Watonwan. The 

route chosen lay along the west side of the Blue Earth to its union with the 

Minnesota, thence to Mankato, and thence on the Shakopee stony terrace to 

Babcock's mill near Kasota. Here the road left the river and ascended to the 

table-land, nearly 300 feet above the Minnesota, and entered the" Big Woods," 

owing to the discontinuance of the "second bottom." Opposite Traverse 

des Sioux Capt. Reno encountered Capt. Dodd of Minnesota, who had antici

pated the government and had recently constructed a road from St. Paul to 

Rockbend (a short distance above Traverse des Sioux), thus much aiding 

Capt. Reno in getting through the unexplored labyrinth of lakes and marshes 

which there characterize the Big Woods. Passing by way of Eagle lake, 

Lakeville and the western border ot the Vermilion prairie to the Mendota 

and Cannon river road, he followed it for six miles into Mendota. 
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GOVERNMENT ROADS IN MINNESOTA. 

According to the report of Cctpt . .J. H. Simpson,* dated September 20th, 

1855, the following territorial roads were in course of construction at that 

time by the general government, viz., from Point Douglas to the mouth of 

the St. Louis river; from Point Douglas to Fort Ripley; from Wabasha 

to Mendota; from Mendota to the mouth of the Big Sioux river; from the 

mouth of Swan river to Long Prairie; from Fort Ripley to Pembina, and 

from St. Anthony falls to Fort Ridgely.-;-

PACIFIC RAILROAD SURVEY. 

The reports of explorations and surveys to ascertain the most practi

cable and economical route for a railroad from the Mississippi river to the 

Pacific ocean, made in 1853, 1854 and 1855, contain a few articles relating 

to the natural features of Minnesota. Such are found in Vol. L, pp. 39-55, 

on the Route near the 47th and 49th parallels of north latitude ; Vol. II., p. 45, on 

a Railroad from Puget sound via Srnith pass to the Mississippi river, by Fred. 

W. Lander; Vol. XII., PartsL and II., wholly devoted to the Northern 

Pacific route, containing a Final Report and Narrative, by Gov . .J . .J. Stevens; 

and reports on Botany and Zoology, by Drs. Cooper, Gray, Suckley, and others. 

The Botanical Report embraces pp. 7-76, and six plates; the Zoological Report 

has 1-399 page::!, and seventy-six plates. These Natural History papers, how

ever, refer almost exclusively to the western portion of the route.-;-

PERIOD OF STATE EXPLORATION AND SURVEY, 1858-1881. 

The first legislature that met after the admission of the State into 

the Union, gave due consideration to the subject of a geological survey. 

Although burdened with the legislation incident to the organization of the 

various institutions of a new state, the evident importance of some scheme 

for ascertaining the natural resources of the state, as the first step toward 

*Ex. Docs. 1855-6. First SeBs. 34th Congress. Vol. I. Part II., p. 468. 
tThe repo'rt and map of Capt. Sully, of a reconno,issa!,ce fr?m Fort ~idgely to Fort Pierre in 1856, have not been 

published. Capt. Sully determined tlle source of the Big SIOUX river to be IU lake Kampeska (Warren.) 
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their full development, was felt; and although no general survey was insti

tuted, a law was passed ordering at once a reprint of portions of the geo

logical report of Wisconsin, * by Prof. Daniels, for the years 1854 and 1858. 

This was printed in 1860, and contained Dr. D. F. Weinland's "sketch of the 

lead region," with notes on the evidences of iron ore, which closed with a 

statement of the "objects of a geological and natural history survey," 

embracing thirty-four pages, dated Cambridge, Mass., Oct. 27, 1857. It also 

embraced a paper read before the American Geographical and Statistical 

Society, in 1856, by Mr. A. S. Hewitt, on the "statistics and history of the 

production of iron." 
JOSEPH A. WHEELOCK. 

[First Annual Report of the Commissioner of Statistics, or the year ending January 1st, 1860.] 

The second legislature enacted, in February, 1860, a law establishing 

a hureau of statistics, and creating a Commissioner of statistics. Mr. 

Wheelock was appointed; and such was his indefatigable industry and his 

knowledge of the state, that on July 1st of the same year he rendered a 

voluminous report" for the year ending January 1st, 1860." This was the 

first official presentation of her natural capabilities on the part of the new 

state of Minnesota; and it is not saying too much to assert that it has been 

one of the most powerful instruments in recommending the state to eastern 

capitalists and farmers, and in hastening, as well as directing, the almost 

unprecedented growth that she has maintained from that time. This docu

ment deals not with the discovery of new facts, or the description of new 

regions, or the establishment ot new principles, but it is a forcible presenta

tion, in easy grouping, of those known natural features and resources of the 

state, in a harmonious and terse yet comprehensive review, which give the 

state a commanding pre-eminence in the Union in point of agriculture, and 

promise for it a corresponding position in respect of population, manufac

tures, wealth and general intelligence. The statistics proper, presented by 

the Commissioner, are preceded by an able essay on the geographical posi

tion, physical geography, agricultural capabilities and climatology of the 

state. Chapters are also added on the condition and progress of agriculture, 
eommerce, railroads, manufactures and public lands. 

*Minncsota was formely, embraced in the territory of Wisconsin. 
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Mr. Wheelock's second report as Commissioner of ~tatistics, rendered 

December 1st, 1861, is very similar in scope and character to that of 1860, 

with the added value of the U. S. census returns for 1860. 

ANDERSON AND CLARK. 

The second legislature also passed, March 10th, 1860, a concurrentresolu

tion providing for "Commissioners" to report on the geology of the state, 

and to submit a plan for a thorough geological survey of the state. The , 
commissioners appointed were Charles L. Anderson and Thomas Clark. 

These gentlemen submitted separate reports under the date of January 25th, 

1861, making an octavo pamphlet of twenty-six pages. It embraces a 

chapter on the general geological features of Minnesota, and one on a plan 

for a geological survey, by Mr. Anderson; also one by Mr. Clark on some 

general climatic, topographical and geological features of the north

eastern portion of the state. Governor Ramsey discouraged the inaugura

tion of a geological survey at that time, knowing that the cost is not only 

always great, but always greater than was expected, and believing that the 

actual material advantages to a state from such surveys are commonly 

overrated.* He considered that the new state had a sufficient burden in the 

establishment and support of its charitable and educational institutions, 

but hoped that when the state had reached that point when she" could 

expend fifty or a hundred thousand dollars in this one department ot 

science," such a survey would be undertaken. He also recommended 

the commencement of a collection of state minerals at the seat of govern

ment, as an index to the extent of its mineral wealth and resources, which 

would thus become a matter for investigation. 

Mr. Anderson's report summarizes briefly some of the chapters of Dr. 

Owen's report on Wisconsin, Iowa and Minnesota, and closes with some 

very pertinent remarks regarding the plan, object and cost ot a geological 

survey. 
The o~iects of a geological sarvey may be stated very briefly, as follows: It consists in placing 

before the people of the state, in the most available and intelligible form, aU the information that 
can be obtained in regard to the rocks, minerals and soils. Also to this might be added informa
tion, especially of a practical!character, in regard to the vegetables and animals peculiar to the 
state. 

-.Message communicating to the House of Representatives the reports of Anderson and Clark. 
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Whatever part of the survey is tmdertaken and reported on, should be of the most substantial 
kind. All that is possible for human knowledge to accomplish should be accomplished. There 
should be no slighting of the work-no necessity for tparing down and building up again. 

There is a vast accu ill ulation of expe1ience before us. We have the history of surveys in other 
states. If we are wise we can profit by what has been in many instances their loss. We can see 
where they have made gross mistakes in the management of their affairs. It would be useless to 
enumerate their errors. One, however, that I would not be doing my duty to pass in silence, is 
that of allowing paTty pj'ejudices to interfere in any manner with a survey of this kind. I might 
mention some of our neighboring states, that have had sad experience in this respect. But that 
would be personal and might give offence. I may be permitted to say, however, that rewarding a 
political leader with the office of state geologist, and a liberal yearly salary, when he is totally 
incompetent for the task, is a thing that has been, but I trust will not be again. 

As to the cost of such a survey, the strictest economy, consistent with the attainment of the 
object sought, should be rigidly pursued. If such were the course adopted, after the first year the 
survey, instead of being an expense, would be remunerative, at least indirectly so. Attention 
would be called to our mineral resources, and the erection of manufactories,-it may be of iron, 
copper or lead,-would soon engage the attention of capitalists, and an inflow of population would 
be the result, more than enough to repay the state the small appropriation made each year for the 
survey. But let us look at the subject in a more general way. 

When we reflect on the amount of money that goes out of our state each year for articles 
that, with a little encouragement, might just as well be manufactured at home, it is no wonder 
that we hear so continuously the cry of "hard times." With as good iron ore as the world can 
produce, the United States still imports three million dollars worth of that article; Minnesota 
receiving her share. Copper is sent from lake Superior to England, there to be manufactnred, and 
returned to us at a cost of more than two hunched per cent. With a deposit of coal in North 
America twenty times the area of all the known depoRits of the eastern continent, and almost 
thirty-five times as large an area in the United States as Great Britain's coal area, yet the Atlantic 
cities import annually 285,869 tons; and all these things because our home resources are not opened 
up, and because there is not sufficient encouragement to our own enterprise. What might be said 
of the United States, or anyone of the states, in this respect, might also be said of Minnesota. 

So much in regard to "counting the cost." Instead of the survey, if properly conducted, 
running the state in debt, it will be a means most potent in relieving her of financial embarrassment, 
and causing a fpeling of independence, in being able to exist by her own internal richness. 

HANOHETT AND OLARK. 

Nothing seems to have been done, after the publication ot the report or 

Anderson and Clark, respecting a geologieal survey of the state, till the 

meeting ot the sixth legislature (1864), when the subject was revived, and 

resulted in the passage of a resolution authorizing the Governor to appoint 

and direct a state geologist. Dr. Aug. H. H.anchett was appointed, and 

Thomas Clark was his assistant. The report of Dr. Hanchett, dated New 

York, November 13th, 1864, eovers eight pages, and embraces little of value 

to the state. He seems to have visited the shore ot lake Superior, and 
coasted as far as Pigeon river, but to little purpose. 

Mr. Clark, who accompanied him, was much more industrious ~in gath

ering facts and making observations. His report is valuable; it contains 
seventy pages, with ehapters on-
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The Physical Geography ot the district embraced in that portion of the 

state bordering on lake Superior. A large share of the geological report 

of Dr. Owen is devoted to this district; the maps accompanying that report 

were constructed previous to the linear surveys; Mr. Cla.rk locates many 

of the points of interest, giving their section, township and range, especially 

the entrance of rivers, and prominent points or bays of the coast. 

Meteorology of the district, em bracing the carefully reduced results ot 

one full year's observations, and of several concurrent and parallel months. 

A list qf plants and trees of the district, observed mainly hetween St. 

Paul and lake Superior, on the meridian 16 0 west from Washington; the 

northern and southern limits of specie:;,; being noted. 

H. H. EAMES. 

The following year, under direction of Governor Miller, Mr. H. H. 

Eames continued the prosecution of the geological survey of the state, and 

his first report, without date, wa:;,; printed in 1866. Mr. Eames' lahor was 

essentially "prospecting." All other objects but a vigorous hunt for 

"mineral," were ignored. His first report is a pamphlet of twenty-three 

pages, and throughout it bears evidence that the writer was convinced, a 

priori, that the state of Minnesota was one of the richest mineral countries 

in the world. He discovered gold and silver, but could not yet state the 

"angle" at which veins containing them o~cur, but had the "impression 

that it would be found to be about 85 0
." These "discoveries" led to a gold

mining fever, centering on Vermilion lake, in the northern part of the 

state, in which many hundreds of thousands of dollars were squandered 

in the next two years. Several companies began mining, hauling their 

machinery and supplies from Duluth at great expense. Unscrupulous 

"assayers," II prospectors" and "geologists" fostered the excitement. A 

town of mushroom growth sprang up near the south side of the lake. A 

would-be geologist and "spiritualist," who subsequently aspired to the 

position of II peat-commis:;,;ioner" to the state of Minnesota, located the 

precious lodes at Vermilion lake by the necromancy of spiritualistic medi

ums. The fever spread. The state geologist himself was chief owner and 

operator of one of the mines. The whole thing very soon collapsed, and 
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in a few years thereafter but one white man, a government officer, could be 

found in the whole region. Respecting the lignites of southwestern Minne

sota, Mr. Eames says that he has no hesitation in recording his conviction 

that large deposits of good coal will be found there, "the stratum having a 

course southeast of the Big Cottonwood river, thence northwest to the 

Redwood river, crossing the Minnesota river at or near that point, also 

west of the Cottonwood, and having a bearing we&it of nOI'th. The out

crop of the formation can only be seen at a few points, as it has many 

local upheavals, and corresponding depressions." 

Mr. Eames mentioned the iron ore at Vermilion lake, in the vicinity ot 

the stream known as 1'wo rivers. He describes it as lying in two ridges, 

nea,rly parallel, one being of hmmatite with jasperoid, quartzose and 

serpentine rocks, and the other of magetite of very good quality, the latter 

being north of the former. The iron is said to he exposed at two or three 

points, between fifty and sixty feet in thickness, presenting quite a mural 
face. 

Passing down the lake Superior shore as far as Temperance river, he 

has a few words concerning the metalliferous character of the rocks at 
numerous places. 

Mr. Eames' second report purports to give a reconnoissance in detail, of 

the northern, middle and other counties in Minnesota," comprising fifty-eight 

octavo pages. After presenting a brief outline of the different formations or 

systems of rocks that form the crust of the earth, he adds remarks on the 

igneous, the coal-bearing and the sandstone and limestone rocks of the state; 

also on peat; on mineral and fissure veins; on agricultural chemistry; on a 

geological reconnoissance "in detail", of the counties of St. Louis, Lake, 

Itasca, Cass, Todd, Otter Tail, Douglas, Stearns, Morrison, Benton, Sher

burne, Redwood, Cottonwood, Ramsey and Washington, together with 

results of assays and thermometrical and barometrical observations in the 

months of June, July and August. He describes Pokegama falls as 

formed by an exposure of Potsdam sandstone (quartzyte), orthe lowest of the 

Lower Silurian rocks. It presents a mural exposure of twenty feet above 

the level of the stream, and one-eighth of a mile in length, having a course 

15° south of west. A similar fall is described on Prairie river, six or seven 
I 
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miles above its point of union with the Mississippi, where he note:-: an uplift 

of igneous and metamorphosed rocks, consisting of granite, coarse and fine, 

"quartzyte or Potsdam sandstone," and iron ore, the water falling from 

twelve to fifteen feet. This iron ore occurs also on the west side of the 

river. At several places above these falls the same rocks are noted in place, 

particularly at the second falls and in a ridge near the head of the lake 

about a sixth of a mile from the south shore. The iron ores here seen, he 

found to afford from fifty to sixty per cent. metallic iron. He reports the 

same kind of drift limestone fragments on the upper Mississippi, about 

Pokegama falls, and on the St. Louis river, as in Otter Tail county and the 

Red river valley. 

Mr. Richard M. Eames, his assistant, makes further statements concern

ing the quartz veins at Vermilion lake and t,heir ramifications through the 

talcose slates, concluding with the statement that he belives that the" hid

den sources of wealth, lying buried in the strata, would justify the invest

ment of capital." 

Mr. Eames' survey soon fell into disrepute, and further appropriations 

were not made by the legislature. 

SAMES HALL IN MINNESOTA. 

In 1865 the state legislature appropriated two thousand dollars to Mr. 

N. C. D. Taylor for the exploration of the mineral lands in the valley of the 

St. Croix river, lying in the state of Minnesota. A report of this work 

was rendered to the governor January 27th, 1866. It consists of about 

one page octavo, and states that he had found indications of copper on 

what is known as the "Kettle river trap range," having expended a con

siderable sum in examinations sufficient to show it to be "very promising 

for a rich paying vein." He also mentions a copper vein crossing the St. 

Croix river below the mouth of Kettle river, and one on Snake river; also 

one at Taylor's Falls, on which he had sunk a shaft, about forty feet in 

depth, and a second one three or four hundred feet from the first about 

twenty-two feet in depth. The most of the rock of the St. Croix valley 

above Taylor's Falls, he found to consist of different kinds of trap rocks, 

with belts of conglomerate running through them from northeast to south-
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west, the conglomerate being particularly abundant on the Kettle river 

range. 
As corroborative of his own opinions, Mr. Taylor incorporates the 

views of Prof. James Hall who was, presumably, employed to make a 

reconnoissance of the region in 1865. Prof. Hall is reported as saying that 

the Taylor's Falls vein is a very distinct vein, quite equal, in what it shows, 

to many of the best paying veins of lake Superior; and of the Kettle river 

vein, that so far as can be seen of it, it is even more promising than the 

one at Taylor's Falls, or the most promising that has been found in the 

country. He regarded the whole St. Croix region as worthy of further 

exploration for this metal.* 

In the same year Prof. Hall visited the southwestern part of the state, 

his object being to ascertain the age of the coal that was then being 

explored on the vVaraju river. The next year an interesting paper was 

published by him" On the geology of some portions of Minnesota from St. 

Paul to the western part of the state." It is to be found in the Transactions 

of the Philosophical Society of Philadelphia. The following points are 
made in this paper: 

1. The Lower Magnesian and the Potsdam are seen III the bluff's of 
the river to Mankato. 

2. A small portion of the St. Peter sandstone was seen at St. Peter, 
still preserved above the Lower Magnesian. 

3. The rock at Pipestone he regards as Huronian. 

4. At Redwood falls, and at other places, he mentions the" steatitic 

or glauconitic" beds resulting from the decomposition of the granite under 
the Cretaceous. 

5. The limestone and green marls at New DIm he regards Cretaceous. 

6. The red marls and sandstone underlying, he thinks "are not older 
than the r:J.'riassic." 

7. He suggests the former probable continuity of the western and east

ern Cretaceous areas with the southern prolongation of the same rocks up 
the Mississippi valley. 

8. Suggests the parallelism of the red marls and ferruginous sandstones 
. * A hasty statement has. been made by Prof. R. D Irving in the Transactions of the American Institute of Mining 

Engmeers, >:01 VIII, tha\ th,S copper re"'lOn had not been recognized by the Minnesota geologists bnt was first brought 
t? hght by hImself. Dr. Shnmard describes the same rocks. and ehas. Whittlesey says they are the" dying out in that 
dueetlOn of the great Kewenaw range.)J 
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at Winkelmann's, near New Ulm, with the gypsiferous deposits in the valley 
of the Des Moines. 

9. Regards the Coteau des Prairies as made by a broad synelinal III 

the quartzyte outcropping at Redstone, and illustrates it by a diagram. * 

CHARLES WHITTLESEY IN NORTHERN MINNESOTA. 

Mr. Whittlesey, who had been employed on the survey of Dr. Owen, made 

further examinations in the state for private parties in 1809 allelISM, and his 

geological notes, with illustrations, were printed at Cleveland, Ohio, in ]S(j(), 

by order ofthe legifllature of Minnesota. This little p:tmphlet eontains much 

information eoncerning the northern part of the state, not to be found ill 

any earlier puhlication. His ascent of the Big Fork river was made in eom

pany with Dr. Norwood, when engaged on the survey of Dr. Owen, in Sep

tember, 1848, and his description of that stream has but little that is not 

found in the report of Norwood. 

Mr. Whittlesey was the firflt to make obflervations on the drift-deposits 

under the guide of any adequate eoneeption or theory of their origin. Dr. 

Owen's survey ignored this subjeet entirely, or ineic1entally grouped the 

phenomena under the head of "agricultural capabilities",-!- while lVIr. Eames 

was too much engaged in a mineral hunt to give them any consideration, 

except as impediments to "prospeeting." Whittlesey'~ grouping of "glacial 

etchings" proves the direction of the glaeial movement in the northern part 

of the state to have been from the northeaflt, and he unhesitatingly ascribes 

all the phenomena in North America to the agency of glaeiers, plaeillg the 

southern limit of the movement in New Jersey, northern Pennsylvania, 

Ohio, Indiana, Illinois, Wisconsin and Iowa.t The eorrectness of this 

early prognostication has been strikingly verified by late exploration~ in 

several of the states named. He eould see no reason to suppose that any 

changes of level of the country have taken plaee since the era of the drift. 

*It is singular that this theoretical explanation of the Coteau sho~ld have ~een inc?rporat.ed on the late geological 
map of the United States, by Profs. Hitchcock and Blake, accompanYl!'g the mnth Umted States census report, rather 
than the positive statements of all other observers who have crossed . It, to the effect that no rocky outcrops are to be 
found If the Huronian rocks underlie the Coteau, they would certaInly appear at the surface at a great many places. 
Prof. Hind visited this ridge near the 49th parallel; so did Dr. Owen; Mr. Featherstonhau!;"h had de~cribed it; Keating
had given us information concerning it; NicolJet's opinions were on recor~l. ~hese all ~e:st,~iy that It IS made up of d,nft, 
Probably the basis rock is Cretaceous, as that formation appears on both SIdes In the adJ01nlng ~treams. ~he examIna
tions of the survey have established the u erratic!1 nature of the whole range. Compare BuUehlls of t.h.e .iJf'tnnesota Aca.d 
my, Vol. I. p. 100. 

tCompare Owen's description of th.e Hsouthern confines of the Coteau." Introduction, pp. xxxv. and xxxyi, 
tCompare Flresh-water glacial drift ofth. NO'1'thw""teJT'n stal,,,. Smithsonian ContributiO'l'Ul, May, 1864, 
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further examinations in the state for private parties in 18G~) and 18(;4, and his 

geologieal notes, with illustrations, were printed at Cleveland, Ohio, in ] 8()(), 

by order of the legislature of Minnesota. This little pamphlet eontains much 

information eoneerning the northern part of the state, not to be found in 

any earlier publication. His ascent of the Big Fork river was made in C01n

pany with Dr. Norwood, when engaged on the survey of Dr. Owen, in Sep

tember, 1848, and his deseription of that stream has but little that is not 

found in the report of Norwood. 

Mr. Whittlesey was the first to make observations on the drift-deposits 

under the guide of any adequate eonception or theory of their origin. Dr. 

Owen's survey ignored this subject entirely, or ineic1entally grouped the 

phenomena under the head of "agricultural capabilities", -1- while lVIr. Eames 

was too mueh engaged in a mineral hunt to give them any consideration, 

exeept as impediments to "prospecting." Whittlesey's grouping of "glaria} 

etehings" proves the direction of the glacial movement in the northern part 

of the state to have been from the northeast. and he unhesitatingly aseribes 

all the phenomena in North America to the agency of glaciers, placing the 

southern limit of the movement in New Jersey, northern Pennsylvania, 

Ohio, Indiana, Illinois, Wiseonsin and Iowa.::: The corredneS8 of this 

early prognostieation has been strikingly verified by late explorations in 

several of the states named. He eould see no reason to suppose that any 

ehanges of level of the eountry have taken place since the era of the drift. 

*It is singular that this theoretical explanation of the Coteau .sh01.~ld have }?een inc,?rporated on the late g-eological 
map of the United States, by Profs. Hitchcock and Blake, accorupanymg the mnth Umted States census report, rather 
than the positive statements of all other observers who have crossed It, to the effect that no rocky outcrops are to be 
found If the Huronian rocks underlie the Coteau they would certainly appear at the surface at a great many places. 
Prof. Hind visited this ridge near the 49th parallel; ~o did Dr. Owen j Mr. Featherstonhaugh had described it; Keating 
bad given us information concerning it; Nicollet's opinions were on recol'~. ~~hese all ~e~t,i.fY that it is made up of d.rift. 
Probably the basis rock is Cretaceous, as that formation appears on both SIdes In the adjOInIng ~treams. rr:he examIna
tions of the survey have established the "erratic" nature of the whole range. Compare BuUettlls of the ll'Itnnesota AC<ld 
my, Vol. 1. p. 100. 

tCompare Owen's deseription of th~ Bsouthern confines of the Coteau." Introduction, pp. xxxv. and XXXyi. 

tCompare Fresh-water glacial drift of the N lYfthw".tern stat... Smithsonian Co",tributitYM, May, 1864. 
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The lake Superior trap rocks, carrying native copper, he assigned to 

the age of the Potsdam.* Those carrying the sulphurets of copper, he 

placed in a different, and older system, the Huronian, after the generaliza

tion of Bigsby and Logan. The quartzyte at Pokegama falls, he styled 

Potsdam. 

With the exception of occasional misapprehensions of minerals, Mr. 

Whittlesey's brief notes, with the accompanying rough illustrations, consti

tute a valuable and correct geologica'! epitome of the northern part of Min

nesota, from Encampment river on the east to the Grande Fourche, or Big 

Fork river, on the west. It embraces also short chapters on the general 

geology, the phenomena of the drift period, general elevations in Minne

sota, fluctuations in the level of the lakes, the climate, and the cost of 

mmmg copper. 

GENERAL G. K. WARREN ON THE MINNESOTA VALLEY. 

The United States government detailed General Warren in 1866, for 

the survey of the upper Mississippi, Minnesota and Wisconsin rivers with a 

view to the improvement of navigation and the construction of bridges 

which should afford the least possible obstruction to navigation. The work 

on the Minnesota was continued in 1867 and 1868. In the annual report 

of the Chief of Engineers for 1868, is found General Vv~ arren's first 

published general expression of his views concerning the physical features 

of the Minnesota valley, although they were in part presented in Sen. 

Ex. Doc. No. 58, 39th Congress, 2nd Session, dated January 21, 1867. 

His final report, in extenso, was not rendered till 1874, owing to the inter

vention of other duties, and is to be found in the appendix to the report of 

the Chief of Engineers for that year.-j- Part II of this report is an essay 

concerning important physical features exhibited in the valley of the Minnesota 

l'iuer, and upon their signification. This is illustrated by several maps, plates 

and diagrams, and accompanied by a detailed description of the valley by 
his assistant, Mr. C. E. Davis. 

The main points brought out in this essay are; 1st, that the Minnesota 

valley was formerly the course of a great river; 2nd, that this river 

. *On page 7 \rr. Whittlesey makes the following remark conc.erning the rocks of the Mesabi: .. In many cases the 
syenIte al.ld granIte appear to be more recent than the metamorphlc slates, having all the appearance ofintrw.ive rocks." 

t;<ee also .the Amedean lIatnralut, Nove,nlber 1868, for a summary of a paper read by G~n. Warren before the 
...4mencan A3S0C1.f1t'lon for the .A.d'1.lancement of Sc~ence. 
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The lake Superior trap rocks, carrying native copper, he assigned to 

the age of the Potsdam.* Those carrying the sulphurets of copper, he 

placed in a different, and older system, the Huronian, after the generaliza

tion of Bigsby and Logan. The quartzyte at Pokegama falls, he styled 

Potsdam. 

With the exception of occasional misapprehensions of minerals, Mr. 

Whittlesey's brief notes, with the accompanying rough illustrations, consti

tute a valuable and correct geologic::tl epitome of the northern part of Min

nesota, from Encampment river on the east to the Grande Fourche, or Big 

Fork river, on the west. It embraces also short chapters on the general 

geology, the phenomena of the drift period, general elevations in Minne

sota, fluctuations in the level of the lakes, the climate, and the cost of 

mmmg copper. 

GENERAL G. K. WARREN ON THE MINNESOTA VALLEY. 

The United States government detailed General Warren in 1866, for 

the survey of the upper Mississippi, Minnesota and Wisconsin rivers with a 

view to the improvement of navigation and the construction of bridges 

which should afford the least possible obstruction to navigation. The work 

on the Minnesota was continued in 1867 and 1868. In the annual report 

of the Chief of Engineers for 1868, is found General Warren's first 

published general expression of his views concerning the physical features 

of the Minnesota valley, although they were in part presented in Sen. 

Ex. Doc. No. 58, 39th Congress, 2nd Session, dated January 21, 1867. 

His final report, 'in e:rtenso, was not rendered till 1874, owing to the inter

vention of other duties, and is to be found in the appendix to the report of 

the Chief of Engineers for that year. -j- Part II of this report is an essay 

concerning hnportant physical features exhibited in the valley of the Minnesota 

ril'el', and upon their signification. This is illustrated by several maps, plates 

and diagrams, and accompanied by a detailed description of the valley by 
his assistant, Mr. C. E. Davis. 

The main points brought out in this essay are; 1st, that the Minnesota 

valley was formerly the course of a great river; 2nd, that this river 

,'On page 7 ,"rr. Whittlesey makes the following remark conc.erning the rocks of the Mesabi: .. In many cases the 
syenlte alJd granIte appear to be more recent than the metamorphIC slates,havlng all the appearance ofintruliive rocks." 

t~ee also .the Ame?'ican Jl.ol1irali.st, November 1868, for a summary of a paper read by G~n. Warren before the 
.Amencan .Assoc'ultion for the Ad1.1ancement Of Science. 
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drained the valley of lake Winnipeg; 3rd, that lake Winnipeg for

merly had a great extension southward, according to the opinion of 

Prof. Henry Y oule Hind;* and 4th, that the most plausible hypothesis to 

account for the former drainage of the Winnipeg ba~in along the valley of 

the Mississippi, and for the change to the present outlet by Nelson river, is 

a subsidence of the northern part ot the valley and an elevation of the 

southern part, extending through a vast period of time, and probably still 

going on. He refers to the hypothesis that as the glacial epoch tempered 

off gradually into the present epoch, there might have heen a long time 

when the glaciers had sufficient extension southward to close the outlet to 

Hudson's bay, which on the further recession of the ice, would be opened 

and the lake drained off toward the north. This hypothesis he regards as 

"unsupported, and barren of any fruit." He thinks it does not explain any 

phenomena presented by other lake-basins and water-courses in North 

America, nor enable us to predict what probable results we should find in 

other regions, and thus intelligently direct further investigation. He then 

mentions topographic features reported at numerous points in the United 

States and in the British possessions in America which seem to confirm the 

former hypothesis; and closes with a map showing a restoration of the 

ancient basin of the Mississippi. In this the source is shown to be a stream 

joining lake Winnipeg from the northwest. Lake Winnipeg is enlarged to 

. exceed the area of lake Superior, extending to Big Stone lake, having its 

outlet by way of the Minnesota into the Mississippi; while at the same 

time an arm of the gulf of Mexico brings salt water up the great valley as 

far as the parallel on which Chicago lies, and farther still up the Missouri 

valley, the Ohio itself being an eastward extension from this arm nearly 

to Pittsburg. 

In the proper place this subject will be fully discussed. It is only 

necessary to say here that the investigations of the survey, while sustain

ing all Gen. Warren's observations respecting the extension of a lake for

merly occupying the Winnipeg and Red river valley, and the large size of 

the ancient Minnesota, warrant the hypothesis which he rejects, rather 

than the one which he adopts. 

-*Narro.tive of the Co.na.dio.n Red river exploring expedition of 1857, and of the Assiniboine and Saskatchewan 
~plorin;" e!<pedition of ll!l;i8. Br lIenry Youle Hind. Two volumes. 
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mentions topographic features reported at numerous points in the United 

States and in the British possessions in America whith seem to confirm the 

former hypothesis; and doses with a map showing a restoration of the 

ancient basin of the Mississippi. In this the source is shown to be a stream 

joining lake Winnipeg from the northwest. Lake Winnipeg is enlarged to 

exceed the area of lake Superior, extending to Big Stone lake, having its 

outlet by way of the Minnesota into the Mississippi; while at the same 

time an arm of the gulf of Mexico brings salt water up the great valley as 

far as the parallel on which Chicago lies, and farther still up the Missouri 

valley, the Ohio itself being an eastward extension from this arm nearly 

to Pittsburg. 

In the proper place this subject will be fully discussed. It is only 

necessary to say here that the investigations of the survey, while sustain

ing all Gen. Warren's observations respecting the extension of a lake for

merly occupying the Winnipeg and Red river valley, and the large size of 

the ancient Minnesota, warrant the hypothesis which he rejects, rather 

than the one which he adopts. 

'Narrative of the Canadian Red river exploring expedition of 1857, and of the Assiniboine and Saskatchewan 
~xplorin~ expedition ofl858. By Henry Youle Hind. Two volumes. 



102 THE GEOLOGY OF MINNESOTA. 
[Hurlbut, <871. 

HURJ"BUT ON THE GEOLOGY OF SOUTHERN MINNESOTA. 

In 1871 Mr. W. D. Hurlbut, of Rochester, Minnesota, contributed a series 

of papers to the J.vlinnesota Teacher on the geology of southern Minnesota, 

which were subsequently issued together as a pamphlet. These papers 

supply a lack, which was a conspicuous and remarkable one, in the geologi

ca] literature of the state-considering the general accuracy and fullness of 

Owen's report-since no geologist had before penetrated this part of Mi~

nesota, and nobody had called attention to its marked topography or to its 

geology. Owen's parties passed around it. They ascended the Mississippi, 

the Minnesota and the Des Moines, but the valleys of the Root and the 

Zumbro were not examined. It is in these valleys, and particularly on the 

upper tributaries, that the upper parts of the Silurian and the Devonian 
are found exposed. 

Taking the Mississippi river, and the measurements and descriptions ot 

Dr. Owen, as initial points, Mr. Hurlbut follows up the streams coming from 

the west, across the strike of the formations, noting the changes as they 

occur in the strata, and stating their main characteristics and thicknesses. 

He thus makes out the Potsdam, the Lower Magnesian, St. Peter sandstone, 

Trenton limestone flags, Hudson River shales, argillaceous shales which he 

regards of the age of the Clinton, and the Devonian. He also outlines their 

geographical extent, and states some of their topographic features. His' 

identifications, being the first recorded attempt to parallelize those strata 

with any recognized base of nomenclature in the state of Minnesota, and 

dependent for the greater part on lithological features, were subject to such 

changes as a study of the fossils might require. His Hudson River shales 

were restricted to the very base of the rocks of that formation, and desig

nated "Hudson River oil shales," having a maximum thickness of fifteen feet. 

They are the "Green shales" of the early reports -- of progress of the survey, 

and probably belong to the Hudson River group. His shaly limestone (Clin

ton) is the upper part of the Hudson River, becoming in some places a very 

calcareous member almost without shales. His Devonian, in whieh the 

arenaceous parts were supposed to be Schoharie sandstone, is the buff mag

nesian limestone of the Galena. The elevated land, further southwest from 

the strike of the last, in Mower and Fillmore counties, he suggests may con-
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Dr. Owen, as initial points, Mr. Hurlbut follows up the streams coming from 
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tain higher formations, such as the Iowa 8ubcarboniferous formation, but 

in the absence of exposures of the rock nothing could be ascertained with
out artificial excavations. 

The discussion of the" Tertiary phenomena" by Mr. Hurlbut embraces 

Prof. J. D. Whitney's view of the origin of the driftless a,rea in Iowa, and 

the opinions of Gen. G. K. Warren concerning the former direction of drain

age of the Minnesota and upper Mississippi "westward into the Cretaceous 

ocean," in which he groups in a new and interesting manner many topo

graphic and hypsometric facts, going to show that the interior of the state 

is a basin whose greatest depression is along the valley of the Minnesota, 

from its source to the head of lake Pepin. " The supposed surface and shore 

line of this lake basin is very well indicated, in many places, at about one 

thousand feet elevation above the sea, by clay terraces and bluffs, containing 

trunks and branehes of trees, lignite clay and other lacustrine formations." 

KLOOS' GEOLOGICAL OBSERVATIONS IN MTNNESOTA. 

In the same journal, in 1871. Mr. J. H. Kloos of St. Paul, records sundry 

geological observations made in the northern part of the state. He sketches 

the country briefly along the line of the new railroad from lake Superior to 

the Mississippi river at St. Paul, noting most closely the region of the slates 

on the St. Louis river, which he assigns to the Huronian formation; the 

conglomerates and red sandstones he assigns to the Potsdam, the latter being 

unconformable on the former, with a dip six or seven degrees toward the 

south; and suggests that beds of iron ore underlie the slates of the St. Louis 

river. as they do the slates of the Marquette iron range in Michigan; the 

hrnmatitic and magnetic iron ore at Vermilion lake heing perhaps in that 

horizon, and thus the lowest member of the Huronian formation. 

In respect to the rocks at Duluth he describes, in general terms, the 

"Duluth granite," as a coarse crystalline rock consisting principally of a 

grayish-white feldspar showing three distinct cleavage planes, two of them 

being nearly at right angles; one plane has a glassy lustre, and the other a 

brilliant pearly lustre, with strirn which he regards as an indication of 

labradorite. Another constituent he named diallage, or hypersthene; and 

another magnetic iron. The rock he pronounces hyperyte, provisionally. 

He mentions the first rocks forming the immediate shore at Duluth, styling 
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Prof. J. D. Whitney's view of the origin of the driftless a,rea in Iowa, and 

the opinions of Gen. G. K. Warren concerning the former direction of drain
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from its source to the head of lake Pepin. " The supposed surface and ~hore 

line of this lake basin is very well indicated, in many places, at about one 

thousand feet elevation above the sea, by clay terraces and bluffs. containing 

trunks and branehes of trees, lignite clay and other lacustrine formations." 

KLOOS' GEOLOGICAL OBSERVATIONS IN MTNNESOTA. 
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them feldspar-porphyry, with magnetite and epidote, and a.lso calcite and 

laumontite, some of the rock being amygdaloidaL Between the hyperyte 

and the porphyryte he notes another unstratified homogeneous black rock, of 

igneous origin; but he essays not to trace the relations which these igneous 

rocks bear to each other, though he states that they seem to be inter

stratified with the Potsdam sandstone at points farther down the coast. 

The "trap roek" at Taylor's Falls he styles porphyryte, places it in the 

Huronian, and dissents from Dr. Owen, who regards the sandstone overlying 

as older than the trap. Mr. Kloos, on the other hand, demonstrates, by 

various diagrams and by his observations, that the sandstone was deposited, 

and still remains undisturbed, in horizontal stratification, unconformably, 

over the crystalline rock, and must be of later date.* 

In respect to the copper discoveries at Taylor's Falls, he says that there 

are a great many small feldspathic veins, and that in one of these, where 

Mr. Taylor had sunk a shaft to the depth of twenty feet, copper was dis

seminated through the substance of the vein-rock (principally feldspathic 

and decomposed) in exceedingly thin folil'£, mixed sometimes with a sul

phuret of copper, or copper-glance. The Kettle river discoveries he regards 

more favorably. They are forty miles above Taylor's Falls, and warrant 

the expectation that in other places on the Kettle river copper-bearing 
veins will be found at some future time.-;-

Mr. Kloos was the first to announce the Cretaceous rocks at any point 

so far north in the state as the Sauk valley. In the American Journal of 

Science and .. Arts, 1872, he gives the particulars of such a discovery, authen

ticated by paleontological determinations of Mr. F. B. Meek. 

A. WINCHELL EXAMINES THE SALT WELL AT BELLE PLAINE. 

The legislature ot 1870 passed a law entitled "An act to aid III the 

development of the salt springs at Belle Plaine," which donated six sections 

of the state salt lands to a eompany organized for that purpose, on certain 

conditions. These conditions, which required the sinking of a drilled well at 

*l~ ~he .t.hird volume of the report of the geologjcal survey of 'Visconsin. Mr. Sweet seems to have come to the 
same oplnlOn IndependenllYl ata later date than Mr, Kloos. 

tSl1bseql.!e~tly lVIt'o ~loos and Pr?f. :Streng made. a careful examination of the crystalline rocks collected in Minne~ 
sota. I1'Ir. Kloos geologlCal oblervatlOns were publIshed in Zeitschrijt d. d. geol. Gesettsehajt, 1871, S. 428; and the min
e~alogwal papers of Streng and Kloos are to be found III the Neues Jahrbueh jur Min. Geol. u. Pal. 1877. Vide, also, the 
Llall.latlOns oIthe.e III the tenth and eleventhaunual reports of the Geological and Natural Hiiltory survey of Minnesota, • 
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them feldspar-porphyry, with magnetite and epidote, and also calcite and 

laumontite, some of the rock being amygdaloidal. Between the hyperyte 

and the porphyryte he notes another unstratified homogeneous black rock, of 

igneous origin; but he essays not to trace the relations which these igneous 

rocks bear to each other, though he states that they seem to be inter

stratified with the Potsdam sandstone at points farther down the coast. 

The "trap roek" at Taylor's Falls he styles porphyryte, places it in the 

Huronian, and dissents from Dr. Owen, who regards the sandstone overlying 

as older than the trap. Mr. Kloos, on the other hand, demonstrates, by 

various diagrams and by his observations, that the sandstone was deposited, 

and still remains undisturbed, in horizontal stratification, unconformably, 

over the crystalline rock, and must be of later date.* 

In respect to the copper discoveries at Taylor's Falls, he says that there 

are a great many small feldspathic veins, and that in one of these, where 

Mr. Taylor had sunk a shaft to the depth of twenty feet, copper was dis

seminated through the substance of the vein-rock (principally feldspathic 

and decomposed) in exceedingly thin folifB, mixed sometimes with a sul

phuret of copper, or copper-glance. The Kettle river discoveries he regards 

more favorably. They are forty miles above Taylor's Falls, and warrant 

the expectation that in other places on the Kettle river copper-bearing 

veins will be found at some future time."l" 

Mr. Kloos was the first to announce the Cretaceous rocks at any point 

so far north in the state as the Sauk valley. In the American Journal of 

Sdence and Arts, 1872, he gives the particulars of such a discovery, authen

ticated by paleontological determinations of Mr. F. B. Meek. 

A. WINCHELL EXAMINES THE SALT WELL AT BELLE PLAINE. 

The legislature ot 1870 passed a law entitled "An act to aid III the 

development of the salt springs at Belle Plaine," which donated six sections 

of the state salt lands to a company organized for that purpose, on certain 

conditions. These conditions, which required the sinking of a drilled well at 

*It,l ~he .third volume of the report of the geological survey of Wisconsin, Mr. Sweet seems to have come to the 
same oplnlon lndependenlly, ata later date than Mr. Kloos. 

tSnbseque~tly !VIr. ~loos and Pr?f. 8treng illQde. a careful examination of the crystalline rocks eollected in Minne. 
sota. .Mr. Kloos geologlCal ob,ervatlOns were pubhshed in Zeitschrijt d. d. geQ!. GeseUschajt 1871 S 428· and the min. 
e~!lt~~lc.al papers of,Streng aud Kloos are to be found in the Neues Jahrbuch jur Min. Geol. ~. Pai. 1877. t Vide, also, the 
lral)o}atlOns ofthese III the tenth and eleventh annual reports of the Geological and Natural Hiiltory survey of Minne.o~ ... 
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Belle Plaine, where indications of brine were said to exist, to the depth of 

several hundred feet, were complied with by the company, and the six sec

tions of land were conveyed to the company. The following year, on the 

passage of another law to further aid in the development of the same salt 

springs, the conveyance was conditioned on a favorable report, after a geo

logical survey of the vicinity of Belle Plaine by a competent geologist. 

Prof. A. Winchell of Ann Arbor, Michigan, having been designated by gov

ernor Austin, made the necessary examination, and reported in June, 1871. 

His report was transmitted to the senate in January, 1872, and was ordered 

printed. It is an octavo pam phlet of sixteen pages. * After stating the general 

facts and principles which guided the geologist in coming to a conclusion, 

the report gives some local geological observations in which the section of 

the exposed sand-rock along Sand creek, at Jordan, is for the first time care

fully made out. It is regarded as of the Potsdam age, and placed beneath 

the Lower Magnesian limestone of Owen. No distinction is made between 

the stratigraphical horizon of the limestone at Kasota and that at St. Law

rence, and the sand-rock at Jordan is supposed to lie beneath both; the strata 

at Kasota being supposed to dip down the river so as to bring them at St. 

Lawrence about sixty feet nearer the water than at Kasota. From all the 

facts considered, the conclusion was reached that the prospect of obtaining 

,brine at Belle Plaine was not encouraging; that the horizon of the rocks 

penetrated is below all known saliferous formations, and that even if the 

shales of the Trenton group should prove to be saliferous, the product is 

likely to accumulate under a region far to the south. 

Notwithstanding the unfavorable report of the geologist, which ren

dered the appropriation of 1871 inoperative, the legislature of 1872 appro

priated six sections more of the salt spring lands to the same company for 

the same purpose. Not only has no brine in workable quantities ever been 
obtained from this well, but the analyses of the present survey have failed 

to establish the alleged briny character of the water of the spring at Belle 

Plaine on which the expenditure was at first undertaken. 

The same legislature (1872) enacted the law which initiated the present 

survey. 

*Report of a geological survey of the vicinity of Belle Plaine, Scott county, Minnesota. By A. Winchell. 
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Belle Plaine, where indications of brine were said to exist, to the depth of 

several hundred feet, were complied with by the company, and the six sec

tions of land were conveyed to the company. The following year, on the 

passage of another law to further aid in the development of the same salt 

springs, the conveyance was conditioned on a favorable report, after a geo

logical survey of the vicinity of Belle Plaine by a competent geologist. 

Prof. A. Winchell of Ann Arbor, Michigan, having been designated by gov

ernor Austin, made the necessary examination, and reported in June, 1871. 

His report was transmitted to the senate in January, 1872, and was ordered 

printed. It is an octavo pamphlet of sixteen pages.* After stating the general 

facts and principles which guided the geologist in coming to a conclusion, 

the report gives some local geological observations in which the section of 

the exposed sand-rock along Sand creek, at Jordan, is for the first time care

fully made out. It is regarded as of the Potsdam age, and placed beneath 

the Lower Magnesian limestone of Owen. No distinction is made between 

the stratigraphical horizon of the limestone at Kasota and that at St. Law

rence, and the sand-rock at Jordan is supposed to lie beneath both; the strata 

at Kasota being supposed to dip down the river so as to bring them at St. 

Lawrence about sixty feet nearer the water than at Kasota. From all the 

facts considered, the conclusion was reached that the prospect of obtaining 

,brine at Belle Plaine was not encouraging; that the horizon of the rocks 

penetrated is below all known saliferous formations, and that even if the 

shales of the Trenton group should prove to be saliferous, the product is 

likely to accumulate under a region far to the south. 

Notwithstanding the unfavorable report of the geologist, which ren

dered the appropriation of 1871 inoperative, the legislature of 1872 appro

priated six sections more of the salt spring lands to the same company for 

the same purpose. Not only has no brine in workable quantities ever been 
obtained from this well, but the analyses of the present survey have failed 

to establish the alleged briny character of the water of the spring at Belle 

Plaine on which the expenditure was at first undertaken. 

The same legislature (1872) enacted the law which initiated the present 

survey. 

'Report of a geological survey oftlle vicinity of Bclle Plaine, Scott county. Minnesota. By A. Winchell. 
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HISTORY OF THE PRESENT SURVEY. 

The law under which this survey has been carried on was drafted by 

president W. W. Folwell, and was introduced in the legislature by senator J. 

S. Pillsbury, then a regent of the University. It passed both houses, and was 

a,pproved by governor Horace Austin, March 1, 1872. It reads as follows: 

Be it enctcte(~ by the Legislattlre of the State of Minnesota: 

SECTION 1. It shall be the duty of the board of regents of the University of Minnesota to 
cause to be begun as soon as may be practicable, and to carryon a thorough geological and 
natural history survey of the state. 

SEC. 2. The geological survey shall be carried on with a view to a complete account of the 
mineral kingdom, as represented in the state, including the number, order, dip, and magnitude of 
the several geolo~ical strata, their richness in ores, coals, clays, peats, salines, and mineral waters, 
marls, cements, building stones and other useful materials, the value of said substances for eco
nomical purposes, and their accessibility; also an accurate chemical analysis of the various rocks, 
soils, ores, clays, peats, marls and other mineral substances; of which complete and exact record 
shall be made. 

SEC. 3. The natural history survey shall include, first, an examination of the vegetable 
productions of the state, embracing all trees, shrubs, herbs, and grasses, native or naturalized in 
tbe state; second, a complete and scientific account of the animal kingdom, as properly repre
sented in the state, including all mammalia, fishes, reptiles, birds and insects. 

SEC. 4. The said surveys and examinations shall be made in the manner and order follow
ing: First, the geological survey proper together with the necessary and implied mineralogical 
investigations; all of which shall be undertaken as soon as may be practicable, and be carried for
ward with such expedition as may be consistent with economy and thoroughness; second, the 
botauical examinations; third, the zoological investigations. Provided, however, that whenever 
the said board of regents may find it most economical to prosecute different portions of the surveys 
in conjunction, or that the public interest demands it, they may, in their discretion, depart from 
the above prescribed order. And in the employment of assistants in the said surveys,' the board 
of regents shall at all times give the preference to the students and graduates of the University of 
Minnesota, provided the same be well qualified for the duties. 

SEC. 5. The said board of regents shall also cause to be collected and tabulated such meteo
rological statistics as may be needed to account for the varieties of climate in the various parts 
of the state; also to cause to be ascertained [by] barometrical observations or other appropriate 
means, the relative elevations and depressions of the different parts of the state; and also, on or 
before the completion of the said surveys, to cause to be compiled from such actual surveys and 
measurements as may be necessary, an accurate map of the state; which map, when approved by 
the governor, shall be the official map of the state. 

SEC. 6. It shall be the duty of said board of regents to cause proper specimens, skillfully 
prepared, secured and labeled, of all rocks, soils, ores, coals, fossils, cements, building stones, 
plants, woods, skins and skeletons of animals, birds, insects and fishes, and other mi'neral, vege
table and animal substances and organisms discovered or examined in the course of said surveys, 
to be preserved for public inspection free of cost, in the University of Minnesota, in rooms conve
nient of access and properly warmed, lighted, ventilated and furnished, and in charge of a proper 
scientific curator; and they shall also, whenever the same may be practicable, cause duplicates in 
reasonable numbers and quantities of the above named specimens, to be collected and preserved 
for the purpose of exchanges with other state universities and scientific institutions of which 
latter the Smithsonian Institution at Washington shall have the preference. ' 

SEC. 7. The said board of regents shall cause a geological map of the state to be made as 
soon as may be practicable, upon which, by colors and other appropriate meaus and devices, the 
various geological formations shall be represented. 
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HISTORY OF THE PRESENT SURVEY. 

The law under which this survey has been carried on was drafted by 

president W. W. Folwell, and was introduced in the legislature by senator J. 

S. Pillsbury, then a regent of the University. It passed both houses, and was 

a,pproved by governor Horace Austin, March 1, 1872. It reads as follows: 

Be it enctctea, by the Legislature of t.he St.at.e of Minnesot.a: 

SECTION 1. It shall be the duty of the board of regents of the University of Minnesota to 
cause to be begun as soon as may be practicable, and to carryon a thorough geological and 
natural history survey of the state. 

SEC. 2. The geological survey shall be carried on with a view to a complete account of the 
mineral kingdom, as represented in the state, including the number, order, dip, and magnitude of 
the several geolo~ical strata, their richness in ores, coals, clays, peats, salines, and mineral waters, 
marls, cements, building stones and other useful materials, the value of said substances for eco
nomical purposes, and their accessibility; also an accurate chemical analysis of the various rocks, 
soils, ores, clays, peats, marls and other mineral substances; of which complete and exact record 
shall be made. 

SEC. 3. The natural history survey shall include, first, an examination of the vegetable 
productions of the state, embracing all trees, shrubs, herbs, and grasses, native or naturalized in 
tbe state; second, a complete and scientific account of the animal kingdom, as properly repre
sented in the state, including all mammalia, fishes, reptiles, birds and insects. 

SEC. 4. The said surveys and examinations shall be made in the manner and order follow
ing: First, the geological survey proper together with the necessary and implied mineralogical 
investigations; all of which shall be undertaken as soon as may be practicable, and be carried for
ward with such expedition as may be consistent with economy and thoroughness; second, the 
botanical examinations; third, the zoological investigations. Provided, however, that whenever 
the said board of regents may find it most economical to prosecute different portions of the surveys 
in conjunction, or that the public interest demands it, they may, in their discretion, depart from 
the above prescribed order. And in the employment of assistants in the said surveys,' the board 
of regents shall at all times give the preference to the students and graduates of the University of 
.Minnesota, provided the same be well qualified for the duties. 

SEC. 5. The said board of regents shall also cause to be collected and tabulated such meteo
rological statistics as may be needed to account for the varieties of climate in the various parts 
of the state; also to cause to be ascertained [by] barometrical observations or other appropriate 
means, the relative elevations and depressions of the different parts of the state; and also, on or 
before the completion of the said surveys, to cause to be compiled from such actual surveys and 
measurements as may be necessary, an accurate map of the state; which map, when approved by 
the governor, shall be the official map of the state. 

SEC. 6. It shall be the duty of said board of regents to cause proper specimens, skillfully 
prepared, secured and labeled, of all rocks, soils, ores, coals, fossils, cements, building stones, 
plants, woods, skins and skeletons of animals, birds, insects and fishes, and other mineral, vege
table and animal substances and organisms discovered or examined in the course of said surveys, 
to be preserved for public inspection free of cost, in the University of Minnesota, in rooms conve
nient of access and properly warmed, lighted, ventilated and furnished, and in charge of a proper 
scientific curator; and they shall also, whenever the same may be practicable, cause duplicates in 
reasonable numbers and quantities of the above named specimens, to be collected and preserved 
for the purpose of exchanges with other state universities and scientific institutions, of which 
latter the Smithsonian Institution at Washington shall have the preference. 

SEC. 7. The said board of regents shall cause a geological map of the state to be made as 
soon as may be practicable, upon which, by colors and other appropriate means and devices, the 
various geological formations shall be represented. 
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SEC. 8. It shall be the duty of the said board of regents, through their president, to make, on 
or before the second Tuesday in December of each and every year, a report showing the progress 
of the said surveys, accompanied by such maps, drawings and specifications as may be necessary 
and proper to exemplify the same to the governor, who shall lay the same before the legislature; 
and the said board of regents, upon the completion of any separate portion of the said surveys, 
shall cause to be prepared a memoir or final report, which shall embody in a convenient manner 
all useful and important information accumulated in the course of the investigation of the par
ticular department or portion; which report or memoir shall likewise be communicated through 
the governor to the legislature. 

SEC. 9. To carry out the provisions of this act the sum of one thousand dollars per annum 
is hereby appropriated, to be drawn and expended by the [said] board of regents of the University 
of Minnesota. 

SEC. 10. This act shall take effect and be in force from and after its approval. 

The present writer was appointed to conduct this survey in July, 1872, 
but, having work to complete in the state of Ohio, did not begin service 
till September. The field-work the first year occupied about a month and 
was closed by the first heavy fall of snow, November 12th. The means 
placed at the disposal of the state geologist not warranting the employment 
of assistants he was only able to make a general reconnoissance of the 
southern and central portions of the state accessible by railroad, and on 
this as a basis he was enabled to give a nearly complete seetion of the strata 
from the trap and granitic rocks to the Galena limestone in the Lower 
Silurian, including also about forty teet of the latter. Various out-crops 
of the Cretaceous were described also in the first annual report. 

On the basis of the field-work done in the fall of 1872, and of reports 
already published, the first annual report of the survey gives a general 
sketch of the geology of Minnesota, as then known, accompanied by a small 
colored geological map of the state, and also a chart of geological nomen
clature intended to express the relation of Minnesota to the great geologi
cal series of the earth, and the probable equivalency ot some of the names 
the formations have received in the various states and in Europe. 

In the account of the "Potsdam sandstone" of the northwest, as 
defined by the Iowa and Wisconsin geologists, and of the red quartzytes of 
the same region, the first step was taken toward the investigation of that 
stratigraphical problem which seeks to determine the western equivalent 
of the Potsdam sandstone of New York; and inasmuch as the same name 
had hy good authorities been applied to two different and quite distinct 
western formations, the name St. Croix was suggested for the light-colored 
sandstone of the upper Mississippi and St. Croix valleys, it being more 
probable that the Potsdam of New Yark was represented in Minnesota by 

the red quartzytes and shales underlying. 

• 
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SEC. 8. It shall be the duty of the said board of regents, through their president, to make, on 
or before the second Tuesday in December of each and every year, a report showing the progress 
of the said surveys, accompanied by such maps, drawings and specifications as may be necessary 
and proper to exemplify the same to the governor, who shall lay the same before the legislature; 
and the said board of regents, upon the completion of any separate portion of the said surveys, 
shall cause to be prepared a memoir or final report, which shall embody in a convenient manner 
all useful and important information accumulated in the course of the investigation of the par
ticular department or portion; which report or memoir shall likewise be communicated through 
the governor to the legislature. 

SEC. 9. To carry out the provisions of this act the sum of one thousand dollars per annum 
is hereby appropriated, to be drawn and expended by the [said] board of regents of the University 
of Minnesota. 

SEC. 10. This act shall take effect and be in force from and after its approval. 

The present writer was appointed to conduct this survey in July, 1872, 
but, having work to complete in the state of Ohio, did not begin service 
till September. The field-work the first year occupied about a month and 
was closed by the first heavy fall of snow, November 12th. The means 
placed at the disposal of the state geologist not warranting the employment 
of assistants he was only able to make a general reconnoissance of the 
southern and central portions of the state accessible by railroad, and on 
this as a basis he was enabled to give a nearly complete section of the strata 
from the trap and granitic rocks to the Galena limestone in the Lower 
Silurian, including also about forty teet of the latter. Various out-crops 
of the Cretaceous were described also in the first annual report. 

On the basis of the field-work done in the fall of 1872, and of reports 
already published, the first annual report of the survey gives a general 
sketch of the geology of Minnesota, as then known, accompanied by a small 
colored geological map of the state, and also a chart of geological nomen
clature intended to express the relation of Minnesota to the great geologi
cal series of the earth, and the probable equivalency ot some of the names 
the formations have received in the various states and in Europe. 

In the account of the ., Potsdam sandstone" of the northwest, as 

defined by the Iowa and Wisconsin geologists, and of the red quartzytes of 
the same region, the first step was taken toward the investigation of that 
stratigraphical problem which seeks to determine the western equivalent 
of the Potsdam sandstone of New York; and inasmuch as the same name 
had by good authorities been applied to two different and quite distinct 
western formations, the name St. Croix was suggested for the light-colored 

sandstone of" the upper Mississippi and St. Croix valleys, it being more 
probable that the Potsdam of New York was represented in Minnesota by 

the red quartzytes and shales underlying. 

• 
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The state geologist, under the head of "plans and recommendations," 

makes the following statement in the first report. 
The law under which the present survey is being prosecuted appropriates the sum of one 

thousand dollars per annum. This is too small for various reasons, the chief of which are, (1) It 
will not pay for the services of a single employe on the survey capable of working under the law. 
Hence it well-nigh renders the law inoperative. (2) It does not command the respect and con
fidence of the citizens of the state and others, and serves as an excuse for refuSing aid and 
co-operation. The survey should be independent of favors for which it now has to beg, some
times to be scornfully refused. (3) In the survey of those portions of the state inaccessible by 
public roads, or by railroads, it will be necessary to employ laborers, and incur other expense, for 
which the sum of one thousand dollars is not sufficient. (4) In order to conduct the survey on 
one thousand dollars per annum, the state geologist must find SO!lle other employment a portion 
of the year.* (5) The magnitude of the interests involved demands that ample means be allowed 
for doing the work of the survey thoroughly and without embarrassment. These considerations 
ought to induce the legislature to increase the amount now appropriated to a sum sufficient at 
least to keep one man constantly employed, and to pay all expense of field-work and chemical 
examinations. In connection with the subject of increasing the means provided for a geological 
survey, it is suggested that the state lands known as salt spring lands may be so sold or appro
priated under the management of the board of regents of the university, as to be available for that 
purpose. It would be in perfect consonance with the original design, in the reservation of these 
lands from sale, if they were placed in the custody of the board of regents, conditioned on their 
use in the prosecutation of the geological and natural history survey of the state, with a view to 
the early and economical development of the brines of the state. 

This recommenda.tion respecting the use of salt spring lands for the 
prosecution of the survey, was based on representations made to the writer 
by Mr. W. D. Hurlbut of Rochester, and Hon. H. B. Wilson, superintendent 
of public instruction, and on conversations with Hon. O. P. Whitcomb, 
state auditor, and subsequently with senator J. S. Pillsbury and president 
Folwell; hut it was only through the indefatigable and persistent efforts ot 
senator Pillsbury, that the following law was passed by the legislature 
of 1873.'1- It is verbatim as drafted by the present writer, and by its action 
the survey has been supplied with funds needed for its prosecution. 

Be it enacted by the Legislatllre of the State of Minnesota: 

SECTION 1. The state lands known as state salt lands, donated by the general government to 
aid in the development of the brines in the state of Minnesota, shall be transferred to the custody 
and control of the board of regents of the university of Minnesota. By said board of regents these 
lands smay be sold in such manner, or in such amounts, consistent with the laws of the state of 
Minnesota, as they may see fit; the proceeds thereof being held in trust by them, and only dis
bursed in accordance with the law ordering a geological and natural history survey of the state. 

SEC. 2. It shall be the duty of the said board of regents, as soon as practicable, to cause Ii 
full and scientific investigation and report on the salt springs of the state, with a view to the early 
development of such brine deposits as may exist within the state. . 

SEC. 3. The board of regents of the university shall cause the immediate survey and inves
tigation of the peat deposits of the state of Minnesota, accompanied by such tests and chemical 
examinations as may be necessary to show their economical value, and their usefulness for 
the purpose of common fuel; a full report thereon to be presented to the legislature as soon as 
practicable. 

*He was employed as instructor in the University of Minnesota during six months of each year from 1872 to 1$18. 
+It was mtroduced by senator Edmund Rice. 
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The state geologist, under the head of "plans and recommendations," 

makes the following statement in the first report. 
The law under which the present survey is being prosecuted appropriates the sum of one 

thousand dollars per annum. This is too small for various reasons, the chief of which are, (1) It 
will not pay for the services of a single employe on the survey capable of working under the law. 
Hence it well-nigh renders the law inoperative. (2) It does not command the respect and con
fidence of the citizens of the state and others, and serves as an excuse for refusing aid and 
co-operation. The survey should be independent of favors for which it now has to beg, some
times to be scornfully refused. (3) In the survey of those portions of the state inaccessible by 
public roads, or by railroads, it will be necessary to employ laborers, and incur other expense, for 
which the sum of one thousand dollars is not sufficient. (4) In order to conduct the survey on 
one thousand dollars per annum, the state geologist must find so::ne other employment a portion 
of the year.* (5) The magnitude of the interests involved demands that ample means be allowed 
for doing the work of the survey thoroughly and without embarrassment. These considerations 
ought to induce the legislature to increase the amount now appropriated to a sum sufficient at 
least to keep one man constantly employed, and to pay all expense of field-work and chemical 
examinations. In connection with the subject of increasing the means provided for a geological 
survey, it is suggested that the state lands known as salt spring lands may be so sold or appro
priated under the management of the board of regents of the university, as to be available for that 
purpose. It would be in perfect consonance with the original design, in the reservation of these 
lands from sale, if they were placed in the custody of the board of regents, conditioned on their 
use in the prosecutation of the geological and natural history survey of the state, with a view to 
the early and economical development of the brines of the state. 

This recommendation respecting the use of salt spring lands for the 
prosecution of the survey, was based on representations made to the writer 
by Mr. W. D. Hurlbut of Rochester, and Hon. H. B. Wilson, superintendent 
of public instruction, and on conversations with Hon. O. P. Whitcomb, 
state auditor, and subsequently with senator J. S. Pillsbury and president 
Folwell; hut it was only through the indefatigable and persistent efforts ot 
senator Pillsbury, that the following law was passed by the legislature 
of 1873.';- It is verbatim as drafted by the present writer, and by its action 
the survey has been supplied with funds needed for its prosecution. 

Be it enacted by the Legislature of the State of Minnesota: 

SECTION 1. The state lands known as state salt lands, donated by the general government to 
aid in the development of the brines in the state of Minnesota, shall be transferred to the custody 
and control of the board of regents of the university of Minnesota. By said board of regents these 
lands smay be sold in such manner, or in such amounts, consistent with the laws of the state of 
Minnesota, as they may see fit; the proceeds thereof being held in trust by them, and only dis
bursed in accordance with the law ordering a geological and natural history survey of the state. 

SEC. 2. It shall be the duty of the said board of regents, as Soon as practicable, to cause a 
full and scientific investigation and report on the salt springs of the state, with a view to the early 
development of such brine deposits as may exist within the state. 

SEC. 3. The board of regents of the university shall cause the immediate survey and inves
tigation of the peat deposits of the state of Minnesota, accompanied by such tests and chemical 
examinations as IDay be necessary to show their economical value, and their usefulness for 
the purpose of common fuel; a full report thereon to be presented to the legislature as soon as 
practicable. 

*He wa~ employed as instructor in the University of Minnesota during aix months of each year from 1872 to 1&78. 
+It was llltroduced by senator Edmund Rice. 
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SEC. 4. The sum of two thousand dollars is hereby appropriated annually (in lieu of one 
thousand dollars) for the purpose of the geological and natural history survey until such time as 
the proceeds of the sales of the salt lands shall equal that amount, when such annual appropriation 
shall cease. 

SEC. 5. The sum of five hundred dollars is hereby appropriated for the purchase of 
apparatus and chemicals for the use of the geological and natural history survey, the same to be 
expended by the order of the board of regents of the university of Minnesota. 

SEC. 6. It shall be the duty of the board of regents of the university of Minnesota to cause 
duplicate geological specimens to be collected, and to furnish to each of the three Normal schools 
suites of such specimens after the university collection has become complete. 

SEC. 7. When the geological and natural history survey of the state shall have been com
pleted, the final report on the same by the said hoard of regents shall give a full statement of the 
sales of the salt lands hereby given into the custody and control of the board of regents of the 
university of Minnesota, together with the amount of moneys received therefrom, and of the 
balance, if any, left in the hands of said board of regents. 

SEC. 8. This act shall take effect and be in force from and after its passage. 
Approved March 10, 1873. 

In compliance with the above law the state geologist made an exami

nation of the peats in the southern portion of the state and rendered a 

report on them in 1873. On examining the condition of the United States 

grant of land for salt springs, which the same law devotes to the prosecu

tion of the survey, it was found that a large part of these lands had never 

been certified to the state, not through any fault of the governor* or other 

state officers, but through the tardiness of the officers of the general gov

ernment. The original grant covered 46,080 acres. Of this sum only 18,771 

acres were then available for the prosecution of the survey. The uncerti

fied lands aggregated 19,872 acres. A memorial of the state legislature 

was presented to congress, asking the privilege to make re-selections, and 

through the efforts of governor J. S. Pillsbury and senator S. J. R. McMillan, 

such permission was granted, and the certified amount of the salt spring 

lands, designed for the prosecution of the survey, was more than doubled. 

The survey has continued without interruption since its beginning in 

1872. The principal events, and its results froin year to year have been 

recorded in the annual reports, and it is not necessary to enter upon the 

internal and personal history involved in its management and prosecution. 

MINNEAPOLIS, JANUARY, 1881. 

[NOTE.-Since this historical sketch was written Mr. Neill has published some new facts 
concerning Mr. David Thompson, who is mentioned on page 25 as a geographer employed by the 
Northwest Fur Company,t derived from the records of the company in the Parliament library at 
Ottawa. From this it appears that Mr. Thompson crossed the state of Minnesota in 1798, from 

*Gov. H. H. Sibley had all theee lands located according to the terms of the grant. See Report concerning the 
salt spring lands dne the state of Minnesota. By N. H. Winchell, 1874. 

tNeill's History of Minnesota, 4th edition, 1882. 
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SEC. 4. The sum of two thousand dollars is hereby appropriated annually (in lieu of one 
thousand dollars) for the purpose of the geological and natural history survey until Ruch time as 
the proceeds of the sales of the salt lands shall equal that amount, when such annual appropriation 
shall cease. 

SEC. 5. The sum of five hundred dollars is hereby appropriated for the purchase of 
apparatus and chemicals for the use of the geological and natural history survey, the same to be 
expended by the order of the board of regents of the university of Minnesota. 

SEC. 6. It shall be the duty of the board of regents of the university of Minnesota to cause 
duplicate geological specimens to be collected, and to furnish to each of the three Normal schools 
suites of such specimens after the university collection has become complete. 

SEC. 7. When the geological and natural history survey of the state shall have been com
pleted, the final report on the same by the said hoard of regents shall give a full statement of the 
sales of the salt lands hereby given into the custody and control of the board of regents of the 
university of Minnesota, together with the amount of moneys received therefrom, and of the 
balance, if any, left in the hands of said board of regents. 

SEC. 8. This act shall take effect and be in force from and after its passage. 
Approved March 10, 1873. 

In compliance with the above law the state geologist made an exami

nation of the peats in the southern portion of the state and rendered a 

report on them in 1873. On examining the condition of the United States 

grant of land for salt springs, which the same law devotes to the prosecu

tion of the survey, it was found that a large part of these lands had never 

been certified to the state, not through any fault of the governor* or other 

state officers, but through the tardiness of the officers of the general gov

ernment. The original grant covered 46,080 acres. Of this sum only 18,771 

acres were then available for the prosecution of the survey. The uncerti

fied lands aggregated 19,872 acres. A memorial of the state legislature 

was presented to congress, asking the privilege to make re-selections, and 

through the efforts of governor J. S. Pillsbury and senator S. J. R. McMillan, 

such permission was granted, and the certified amount of the salt spring 

lands, designed for the prosecution of the survey, was more than doubled. 

The survey has continued without interruption since its beginning in 

1872. The principal events, and its results from year to year have been 

recorded in the annual reports, and it is not necessary to enter upon the 

internal and personal history involved in its management and prosecution. 

MINNEAPOLIS, JANUARY, 1881. 

[N OTE.-Since this historical sketch was written Mr. Neill has published some new facts 
concerning Mr. David Thompson, who is mentioned on page 25 as a geographer employed by the 
Northwest Fur Company,t derived from the records of the company in the Parliament library at 
Ottawa. From this it appears that Mr. Thompson crossed the state of Minnesota in 1798, from 

*Gov. H. H. Sibley had all these lands located according to the terms of the grant. See Report concerning the 
salt spring lands due the state of Minnesota. By N. H. Winchell, 1874. 

tNeill'. Hi.tory of Minnesota,4th edition, 1882. 
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the Red river of the North to lake Superior. He ascended the Red Lake river to the Clearwater 
river, which he followed to the mouth of a tributary from the north, known as Wild Rice river. 
From the last he made a portage of four miles and again reached Red Lake river. From Red 
lake he proceeded southward by the usual route to Turtle lake, the same as the Julian Source 
the Mississippi described by Mr. Beltrami in 1823, thence down the Mississippi to Sandy lake 
and by way of the Savannah rivers to the mouth of the St. Louis at Fond du Lac. 

Mr. Neill has also called attention to the existence of other maps of the region south and 
west of lake Supelior older than that of Franquelin of 1688, represented on plate-page No.2. 
One of these is by the engineer Randin, another is by Joliet and Franquelin, and a third is by 
Joliet. These maps give the name Buade to the Mississippi river, and apply the term Frontenacie 
to the whole country north and west of the mouth of the Wisconsin river. Only the third, that 
of Joliet, of 1764, has been published. 

On the historical plate (No.1), Du Luth's fort (Kamanistigouia) is placed at the mouth of 
the St. Louis river on the authority of Perrot, who says (Collections oj the Minnesota Historical 
Society for 1867, p. 26), son poste estoit atL fond au lac Superieur, though many other authorities 
concur in placing it at Three Rivers, at the head of Thunder bay.] 
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OHAPTER II. 

THE 

GENERAL PHYSICAL ]j'EATURES 

OF MINNESOTA. 

By N. H. WINCHELL. 

It is intended in this chapter to give only sueh general statements as 

will serve to make intelligible the more special descriptions of following 

chapters. The physieal features of the state may be eonsidered from differ

ent points of view, viz: 

1. Position, boundaries and area of the state. 

2. The distribution and character of the drift. 

3. The surface configuration of different parts of the state. 

4. The relative elevations of different parts of the state. 

5. The kinds and distribution of the soils and subsoils. 

6. The lakes and rivers, and the qualities of water of different portions. 

7. The nature and distribution of the native forests and their relation 

to the prairies. 

8. The commanding geographical and commereial position of the state. 

I. POSITION, BOUNDARIES AND AREA. 

Boundaries. The northern boundary of the state of Minnesota, as far as 

the lake of the Woods, was defined by the terms of the treaty ofpeaee between 

the United States and Great Britain, concluded at Paris, Septem her 3d, 1783. 

The boundary line of the United States was declared to run along the mid

dle of the Ontario, Erie, Huron, Superior, and Long lakes,* and their water 

*Carver's 111ap, published in 1779, in London, shows Long lake- 38 an enlargement of the lower part. of Pigeon river. 
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connections "to the most northwestern point of the lake of the Woods, and 

thence on a due west course to the river Mississippi;" thence down the 

middle of that river to the thirty-first parallel of latitude. It was defined 

more carefully by the We bster-Ashburton treaty of Washington, August 9th, 

1842. in the following words: 
"To the mouth of Pigeon river, and up the said stream to and through 

the North and South Fowl lakes to the lakes of the hight of land between 

lake Superior and the lake of the Woods; thence along the water commu

nication to lake Saisaginaga and through that lake; thence to and through 

Cypress lake, Lac du Bois Blanc, Lac la Croix, Little Vermilion lake and 

lake Mamecan, and through the several smaller lakes, straits or streams 

connecting the lakes here mentioned, to that point in Lac la Pluie, or Rainy 

lake, at the Chaudiere falls, from which the commissioners traced the line 

to the most northwestern point of the lake of the Woods; thence along the 

said line to the said most northwestern point, being in latitude forty-nine 

degrees twenty-three minutes fifty-three seconds north, and in longitude 

ninety-five degrees fourteen minutes thirty-eight seconds west from the 

observatory at Greenwich; thence, according to existing treaties. due south 

to :its intersection with the forty-ninth parallel of north latitude, and along 

that parallel to the Rocky mountains; it being understood that aU the 

water communications and all the usual portages along the line from lake 

Superior to the lake of the Woods, and also Grand Portage from the shore 

of lake Superior to Pigeon river, as now actually used, shall be free and open 

to the use of citizens and subjects of both countries." 

The "most northwestern point of the lake of the Woods" was found by 

the joint "survey of the northern boundary of the United States," by com

missioners on the part of the United States and Great Britain, in 1872, to be 

in latitude 49° 23' 50".28, and in longitude west from Greenwich 95° 08'56/1.7, 

or about twenty-eight miles north of the forty-ninth parallel. This is the 

most northern portion of the United States,* and the land area belonging 

to the state of Minnesota, lying north of the forty-ninth parallel is stated 

by Major Twining to be about 150 square miles. This irregularity in the 

northern boundary was occasioned by a lack of geographical knowledge on 

the part of those forming the treaty of October 20th, 1818, which specifies 
"Excepting Alaska. 
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that the continuation of the boundary from the "northwest angle" should 

be by a line either north or south, as the C:1se might be, to the forty-ninth 

parallel of north latitude, and thence westerly on said parallel. Subsequently 

it was found that the "northwest angle" was north of the forty-ninth par

allel, and it was so agreed upon and defined hy the W ebster-Ashburton 
treaty of 1842. 

rrhe southern boundary of the state is the parallel of north latitude 

43° 30', and was established by the aet of Congress which defined the pres

ent boundaries of the state of Iowa.* It was continued by congress as the 

southern boundary of the territory of Minnesota, from the main channel of 

the Mississippi river as far west as the northwest eorner of the state of 

Iowa, by the act of March 3d, 1849, and was finally deelared the southern 

boundary of the state of Minnesota as far west as to the intersection of the 

north and south line constituting its western boundary south of Big Stone 

lake. 

The eastern boundary of the state was defined by congress in the 

"enabling act" of 'Wisconsin, approved August 6th, 1846, in substance as 

follows: from the waters of lake Superior "to the mouth of the St. Louis 

river; thence up the main channel of said river to the first rapids in the 

same above the Indian village, according to Nicollet's map; thenee due 

south to the main branch of the river St. Croix; thence down the main 

channel of said river to the Mississippi; thence down the centre of the main 

channel of that river to the northwest corner of the state of Illinois." 

The boundary separating Minnesota from Dakota territory is defined as 

follows by the "enabling act" of Minnesota of 1857: "beginning at the point 

in the centre of the main channel of the Red river of the North where the 

boundary line between the United States and the British possessions crosses 

the same; thence up the main channel of said river to that of the Bois des 

Sioux river; thence up the main channel of said river to lake Traverse; 

thence up the center of said lake to the southern extremity thereof; thence 

in a direct line to the head of Big Stone lake; thence through its center to 

its outlet; thence by a due south line to the north line of the state of Iowa." 

*Iowa when first admitted embraced that part of Minnesota lying so,:,t~ of the ~arallel of latitude I?assin~ through 
the confiuence of the Blue Earth and Minnesota rivers and east of the merIdIan 17° 30 Subsequently thIS portion of the 
present state of Minnesota was added to the territory of Minnesota, and the state of Iowa was extended westward to the 
Big Sioux and Missouri rivers. 
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The Area of the State, by counties, has been given by Henry Gannett, 

geographer of the tenth Uniteel States census, in .round numbers, and its 

aggregate area at 83,365 square miles, of which 4,160 square miles are con

sidered water surface and 79,205 land surface. This, however, does not 

include any portion of the lake of the Woods, nor Rainy lake, and the areas 

of the northern unorganized counties are estimated in "thousands" of square 

miles, viz: Beltrami, 5,000; Cass, 4,000; Itasca, 5,000; Lake, 3,000; Polk, 

4,000; St. Louis, 6,000, and Cook, 460. Lac qui Parle, Yellow Medi

cine and Lincoln counties are reduced for the proposed formation or 

Canby county, which, however, not having been approved by the vote of the 

inhabitants, was not constituted and is not listed. Swift county is given at 

580 instead of 757 square miles, and Renville at 900 instead of 981. 

For the purpose of getting a more exact statement of the area of the 

state, the whole has been re-computed from the records of the state auditor's 

office in St. Paul, with the results shown in the following table.* 

AREAS OF THE COUNTIES OF :MINNESOTA IN SQUARE MILES AND ACRES. 

LAND. WATER. TOTAL. 

COUNTIES. 

SQ. ll'IILES. ACRES. SQ. MILES. ACRES. SQ. MILES. ACRES. 

Aitkin ...... ... 1,821.39 1,165,691.90 173.58 111,090.48 1,994.97 1,276,782.38 
Anoka .......... 424.88 271,925.06 20.10 12,860.82 444.98 284,786.48 
Becker. ......... 1,307.79 836,987.09 137.62 88,073.66 1,445.41 925,060.75 
Beltrami. ........ 4,969.44 3,180,445.27 1,037.08 664,109.46 6,007.12 3,844,554.73 
Benton ......... 402.81 257,798.90 3.55 2,275.41 406.36 260,074.31 
Big Stone .... .. 494.53 316,497.42 41.78 26,737.33 536.31 343,234.75 
Blue Earth ...... 74309 475,582.34 33.79 21,619.39 776.88 497,201.73 
Brown .......... 605.91 387,783.30 10.84 6,937.52 616.75 394,720.82 
Carlton .......... 857.72 5-18,942.09 9.47 6,057.91 867.19 555,000.00 
Carver ... 354.15 226,652.28 22.85 14,307.30 376.50 240,959.58 
Cass ............ 2,667.78 1,707,382.00 628.76 403,041.25 3,297.54 2,110,423.25 
Chippewa ....... 578.54 370,269.93 15.67 10,027.23 594.21 380,297.10 
Chisago ......... 421.02 269,451.12 30.64 19,611.38 451.66 289,062.56 
Clay ............ 1,043.95 668,124.66 23.41 14,984.16 1,067.36 683,108.82 
Cook ............ ,,406.84, 900,378.49 27i1.56 175,076.51 1,680.40 1,075,455.00 
Cottonwood ..... 636.87 407,594.35 13.52 8,655.65 650.39 416,250.00 
Crow Wing ..... 824.04 527,387.51 127.46 81,570.4!l 951.50 608,958.00 
Dakota ......... 605.87 387,753.96 5.45 3,488.61 611.32 391,242.57 
Dodge .......... 437.43 279,956.47 1.22 782.43 438.65 280,738.90 
Douglas ........ 626.58 401,014.74 96.08 61,485.88 722.66 462500.62 
Faribault ....... 70943 454,033.32 l4.29 9,151.21 723.72 463,184.53 
Fillmore ........ 864.22 553,101.90 2.99 1,912.54 867.21 555,014.44 
Freeborn ....... 701.94 449,242.53 20.74 13,271.87 722.68 462,514.40 

'This work Was done for thc survey by Hon. H. H. Young, secretary of the Board of Immigration. The total land 
and water a,rea of t.he 6t~te proves to be somewhat more t.han the commonly accepted figures. The unsurveyed portions 
and the IndIan reservatIOns, have been carefully estimated. Part of the lake of the Woods and the tract of land west 
of thIS l!,ke and. north of the 49th parallel, embraced within the boundary of Minnesota, belong to Beltrami county, 
and are Included In tue areas gIven for that county. The water area embraces the interior lakes and larger streams 
and half of all boundary waters excepting lake Superior, no part of which is included. • 
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AREAS OF THE COUNTIES OF MINNESOTA.-Continued. 

LAND. WATER. TOTAL. 
COUNTIES. 

SQ. MILES. ACRES. SQ. MILEs.1 ACRER. SQ. lYIILEs.1 ACRES. 

Goodhue ........ 764.58 489,329.56 20.21 12,936.06 784.79 502,26.5.62 
Grant ........... 544.15 348,256.21 34.13 21,843.03 578.28 370.U99.24 
Hennepin ... ... 551.44 352,91E.68 70.03 44,821.20 621.47 397,739.88 
Houston ........ 568.75 363.\198.07 11.10 7,104.17 579.8.5 371,102.24 
Hubbard ........ 522.83 334;611.87 62.57 40,045.25 585.40 374,657.12 
Isanti. .......... 416.61 266,629.79 41.24 26,395.86 457.85 293,026.6.5 
Itasca .......... 5,662.57 3,624,041.12 216.31 138,438.89 5,878.88 3,762,483.01 
Jackson ......... 696.98 446.066.4.5 25.68 16,'.34.7.5 722.66 462,601.20 
Kanabec ........ 527.40 337,535.89 14.59 9,336.41 0541.99 346,872.30 
Kandiyohi .. ... 776.72 497,101.35 90.42 57,867.69 867.14 6054,969.04 
Kittson ......... 2,148.80 1,375,233.27 16.95 10,206.73 2,164.75 1,386,440.00 
Lac qui Parle .. 770.02 492,809.83 1.91 1,227.67 771.93 494,037.40 
Lake ........... 2,076.42 ] ,328,906.43 322.52 206,420.00 2,398.94 1,636,326.43 
Le Sueur ....... 444.52 284,496.41 27.96 17,891.77 472.48 302,388.18 
Lincoln ......... 522.43 334,356.00 19.56 12,617.30 0541.99 346,872.30 
Lyon ........... 70!:l.50 4054,072.72 11.10 7,160.08 720.66 461,222.80 
McLeod ....... 485.14 310,488.63 22.31 14,283.23 507A6 32'*,771.86 
Marshall ........ 1,673.64 1,071,129.11 1.40 896.01 ] ,676.0,* 1,072,024.12 
Martin .......... 704.73 461,021.06 19.16 12,267.36 723.89 463,288.40 
Meeker ......... 596.00 381,443.02 37.62 24,075.66 633.62 406,518.68 
Mille Lacs ... .. 571.09 365,497.65 117.10 74,945.53 088.19 440,443.18 
Morrison ........ 1,083.62 693,4054.07 5.67 3,·564.70 1,089.09 697,018.86 
Mower .......... 709.07 453803.10 2.11 1,362.66 71l.l8 456,166.76 
Murray ......... 695.14 444,891.27 26.42 16,909.93 721.66 461,801.20 
Nicollet ......... 435.75 278,882.41 28.86 18,469.37 464.61 297,351.78 
Nobles .......... 710.75 454,877.12 16.91 10,827.04 727.66 466,704.16 
Norman ........ 1,435.11 918,472.60 23.21 14,853.65 1,458.32 933,326.15 
Olmsted ........ 6.58.42 421,391.08 3.94 2,520.20 662.36 423,911.28 
Otter Tail ...... 1,985.90 1,270,977.77 2054.30 162,748.67 2,240.20 1,433,726.44 
Pine ............ 1,419.74 908,632.83 24.76 15,844.68 1,444.50 924,477.51 
Pipestone ....... 462.32 295,881.75 0.95 611.76 463.27 296,493.51 
l'olk ............ 3,117.27 1,995,0054.58 41.91 26,818.67 3,159.18 2,021,873.26 
Pope ........... 667.61 427,269.27 55.08 3.5,251.93 722.69 462.621.20 
Ramsey ......... 173.70 111,168.71 13.45 8,605.34 187.15 119,774.06 
Redwood ....... 870.50 557,122.74 23.33 14,930.13 893.83 672052.87 
Renville 971.33 621,660.89 9.98 6,386.69 981.31 628,036.58 
Rice ...... ..... 486.73 311,506.87 17.27 1l,054.83 604.00 322,660.70 
Rock. ......... . 480.83 307,736.11 1.84 1,174.04 482.67 308,910.16 
St. Louis ........ 6,837.26 3,735,846.26 774.49 495,674.68 6,611.76 4,231,620.94 
Scott ........... 342.73 219,344.22 15.87 10,167.58 368.60 229,601.80 
Sherbmne ....... 448.72 287,180.40 20.16 12.905.72 408.88 300,086.12 
Sibley .......... 566.89 362,808.14 30.84 19,737.61 697.73 382,646.75 
Stearns ......... 1,272.22 814,220.09 57.85 37,021.27 1,330.07 861,241.36 
Steele ........... 426.19 272,761.47 4.40 2,817.69 430.59 276,679.16 
Stevens ......... 555.21 355,336.19 16.27 10,411.81 571.48 365,748.00 
Swift ... , ....... 743.05 476,563.36 14.68 9,392.08 767.73 484,946.44 
Todd .......... , 965.98 618,225.14 42.36 27,111.68 1,008.34 646,336.72 
Traverse ........ 567.91 363,46&.46 13.92 8,906.00 .581.83 372,369.46 
Wabasha ........ 555.54 355,544.17 39.09 25,018.07 594.63 380,562.24 
Wadena .... '" 707.43 452,751.16 15.35 9,828.84 722.78 4{)2,.580.00 
Waseca .. 419,00 268,161. 75 18.01 11,524.16 437.01 279,686.91 
Washington ..... 408.87 1 261,{)75.02 21.14 13,530.33 430.01 276,205.3.5 
Watonwan ...... 432.89 277 ,051.92 2.56 1,638.00 435.45 278,689.92 
Wilkin ......... 744.35 476,387.76 6.69 4,277.12 751.04 480,664.88 
Winona ........ 634.88 406.325.09 4.04 2,584.81 . 638.92 408,909.90 
Wright ......... 663.06 42(353.82 50.92 32,585.50 713.97 456,939.32 
Yellow Medicine 752.60 481,664.26 10.52 6,734.01 763.12 488,398.27 

----------------------
TotaL ..... ,. 78,649.00 50,335,367.19 5.637.53 3,608,012.05 84,286.53 53,943.379.24 

GENERAL PHYSICAL FEATURES. 115 Areas of counties. J 

AREAS OF THE COUNTIES OF MINNESOTA.-Continued. 

LAND. WATER. TOTAL. 
COUNTIES. 

SQ. MILES. ACRES. SQ. MILEs.l. ACREI'. SQ. MILEs.1 ACRES. 

Goodhue ........ 764.58 489,329.56 20.21 12,936.06 784.79 502,26.5.62 
Grant ........... 544.15 348,256.21 34.13 21,843.03 578.28 370.U99.24 
Hennepin ... ... 551.44 352,91E.68 70.03 44,821.20 621.47 397,739.88 
Houston ........ 568.75 363,\198.07 11.10 7,104.17 579.85 371,102.24 
Hubbard ........ 522.83 334,611.87 62.57 40,045.25 585.40 374,657.12 
Isanti. .......... 416.61 266,629.79 41.24 26,395.86 457.85 293,025.6.5 
Itasca .......... 5,1)62.57 3,624,041.12 216.31 138,438.89 5,878.88 3,762,483.01 
Jackson ......... 696.98 446,01)6.45 25.68 16".34.75 722.66 462,501.20 
Kanabec ........ 527.40 337,535.89 14.59 9,336.41 541.99 346,872.30 
Kandiyohi .. ... 776.72 497,101.35 91H2 57,867.69 867.14 554,969.04 
Kittson ......... 2,148.80 1,375,233.27 15.95 10,206.73 2,164.75 1,385,440.00 
Lac qui Parle .. 770.02 492,809.83 1.91 1,2:n.57 771.93 494,037.40 
Lake ........... 2,076.42 ] ,328,905.43 322.52 206,420.00 2,398.94 1,53.5,32.5.43 
Le Sueur ....... 444.52 284.496.41 27.96 17,891.77 472.48 302,388.] 8 
Lincoln ......... 522.43 334,355.00 19.56 12,517.30 541.99 346,872.30 
Lyon ........... 70!:J.50 454,072.72 11.10 7,150.08 720.66 461,222.80 
McLeod ....... 485.14 310,488.63 22.31 14,283.23 507.45 324,771.86 
Marshall ........ 1,673.64 1,071,129.11 1.40 895.01 ] ,675.04 1,072,024.12 
Martin .......... 704.73 451,021.05 19.16 12.267.35 723.S9 463,288.40 
Meeker ......... 596.00 381,443.02 37.62 24,075.50 633.62 405,518.58 
Mille Lacs ... .. 571.09 365,497.65 117.10 74,945.53 6S8.19 440,443.18 
Morrison ........ 1,083.52 693,454.07 5.67 3,.504.70 1,089.09 697,018.85 
Mower .......... 709.07 453803.10 2.11 1,352.65 71l.l8 455,1.55.75 
Murray ......... 695.14 444,891.27 26.42 16,909.93 721.56 461,801.20 
Nicollet ......... 435.75 278,882.41 28.86 18,469.37 464.61 297,351.78 
Nobles .......... 710.75 454,877.12 16.91 10,827.04 727.66 465,704.16 
Norman ........ 1,436.11 918,472.60 23.21 14,853.65 1,458.32 933,326.15 
Olmsted ........ 6.58.42 421,391.08 3.94 2,520.20 662.36 423,911.28 
Otter Tail ...... 1,985.90 1,270,977.77 254.30 162,H8.67 2,240.20 1,433,726.44 
Pine ............ 1,419.74 908,632.83 24.76 15,844.68 1,444.50 924,477.51 
Pipestone ....... 462.32 295,881.75 0.95 611. 76 463.27 296,493.51 
Polk ............ 3,117.27 1,995,054.58 41.91 26,818.67 3,159.18 2,0:n ,873.25 
Pope ........... 667.61 427,269.27 56.08 35,261.93 722.69 462.521.20 
Ramsey ......... 173.70 111,168.71 13.46 8,605.34 187.16 119,7H.0.5 
Redwood ....... 870.50 667,122.74 23.33 14,930.1:) 893.83 672062.87 
Renville 971.33 621,660.89 9.98 6,386.69 981.31 628,036.58 
Rice ... '" .... . 486.73 311,505.87 17.27 11,054.83 504.00 322,660.70 
Rock. ......... . 480.83 307,736.11 1.84 1,174.04 482.67 308,910.1.5 
St. Louis ........ 6,837.26 3,735,846.26 774.49 495,674.68 6,611.76 4,231,520.94 
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II. THE DISTRIBUTION AND CHARACTERS OF THE DRIFT. 

Nearly the whole state may be said to be drift-covered; the only excep

tions being the extreme southeastern and the extreme northeastern portions. 

At any point on the northwestern boundary, as far east as the lake of the 

Woods, one may start out southward and travel to the Iowa boundary line 

without seeing any rock in situ except what he might happen to encounter 

in crossing the valley of the Minnesota river, and except the rare exposures 

of red quartzyte in Rock, Pipestone and Cottonwood counties. East of this 

meridian he would encounter occasional exposures of rock along Rainy 

river, but southward from the northern boundary he would still have almost 

an equal scarcity of rock exposure, were he to set out again to the Iowa 

boundary line. In the flat country south of Rainy river, extending as far as 

the divide between Red lake and lake Pemidji, there are a few outcrops of 

crystalline rock in the valleys of the Big Fork river and perhaps of the 

upper tributaries of Red lake. But that district is in general deeply buried 

under a sheet of drift simibr in composition to that of the Red river valley, 

but less perfectly drained. The drift then is so thick in the region of lakes 

Pemidji and Winnibigoshish, and generally throughout the central portion 

of the state, that it does not afford another rock-exposure until reaching the 

vicinity of Motley. Rock is seen in scattered patches in Todd, Morrison Mille 

Lacs, Kanabec, Stearns, Benton and Sherburne counties, as well as at 

Pokegama falls on the upper Mississippi. But toward the south farther, 

except in the valleys of the Minnesota and Blue Earth rivers, the drift 

everywhere conceals the rock with an unbroken mantle from 100 to 200 
and sometimes 300 feet thick. 

East of the meridian passing through the west end of Rainy lake, the 

rock is more and more frequently seen projecting above the drift, both along 

the Iowa boundary and in the central and northern portions of the state, 

especially in the valleys of streams that flow eastward. There is a tract of 

the state heavily covered by drift east of Pokegama falls, including the 

St. Louis valley and its upper tributaries, in which many of the streams 

that enter lake Superior in the state of Minnesota take their rise' but for , 
the most part in the eastern half of the state the streams expose the rock 

more and more frequently, indicating an attenuation of the drift sheet 
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toward the east, so that at last they become continuously rock-bound. The 

drift fades out, on the north, toward the rock-bound shore of lake Superior, 

as remarkably evinced along the international boundary, and on the south 

toward the ancient equally rocky valley formed by the St. Croix and the 
Mississippi. 

The diversified nature of the drift cannot be so briefly described. It 

may be divided under three general distinctions, viz., till, stratified sand 

and gravel, and stratified clay. 

Till. In general the entire drift-sheet might be said to consist of till, 

that confused mixture of sand, gravel and clay which is believed to be the 

product of glaciers, or land ice, since the other parts are insignificant in 

amount and area compared to it, and since they have been derived from it 

by the assorting and distributing action of water. When two or more of 

these parts exist at the same place the till always lies at the bottom. 

Where the drift prevails the most of the surface is till, but it fades out in 

the southeastern corner of Minnesota, and in its place is found a water

deposited fine clay or loam. This covers Houston, Winona and Wabasha 

counties, and the eastern portions of Goodhue, Olmsted and Fillmore. Its 

western area is underlain by till which increases in amount toward the web'i 

and finally rises to and forms the surface. This belt, occupied by the van

ishing western edge of the loam, crosses Fillmore, Olmsted, western Good

hue, western Dakota and Washington counties. In a similar manner, but 

from a different cause, the till is found wanting in the northeastern corner 

of the state, but here no loam takes its place. This driftless region is found 

to the north and east of Vermilion lake and Net lake. The rocks in this 

part of the state are bare, and as they consist of the crystalline terranes, the 

depressions hold numerous lakes which are connected with each other by 

streams that plunge from one rock shelf to another in their descent to 

Rainy lake or to lake Superior. Another variation and exception to the 

almost uniform till surface in Minnesota is found in the northwestern cor

ner of the state. This differs from the northeastern and the southeastern 

in having an unusually thick and uniform mantle consisting of both till and 

loam, the latter overlying and separated from the till by a sudden and dis

tinct line of demarcation. This area of loam-covered till not only occupies 

the valley of the Red river of the North, from lake Traverse to St. Vincent, 
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but spreads eastward, covering mueh of the country to Red lake, the Big 

Fork river and Rainy river. Toward the south it tapers to very narrow 

limits and eeases at Brown's Valley. In the southwestern corner of the 

state is found still another modification of the till. While in the northwest 

it passes vertically from till to loam, though by a marked line of separation, 

in Rock and Pipestone counties it changes horizontally into loam, by a 

gradual and imperceptible transition from the characters of one deposit to 

those of the other. This change begins in central Pipestone county, and is 

completed before reaching the southern boundary of Rock county. At first 

the loam is confined to the surface, but it increases in depth toward the 

south, and the till gradually becomes converted to a pebbly clay and finally 

to a loam that shows the action of water in its deposition. Thus the four 

corners of the state, drained eaeh in its own direction from the central por

tion of the state, exhibit four remarkable variations from the typical sheet 

of till that covers the rest of Minnesota in common with much of adjoining 

states, and each presents an interesting problem of glacial geology. The 

greater part of the till is blue or gray, but throughout the northeastern 

and much of the east-central portions of the state it is red, or has the color 
of non-hydrated iron-peroxide. 

Gravel and Sand. Along the valley of the Mississippi river, and also of 

most of the larger valleys of the state which drain southerly, are found 

deposits of stratified gravel and sand. These are not everywhere present 

along these valleys, but instead of them the surface consists of clay or of 

till; and in many large tracts they are not found at all. Below St. Paul 

this gravel-and-sand is confined to the river gorge, and comtitutes a high

terrace flat. Such a terraee also skirts the St. Croix valley as far north as 

Taylor's Falls, the Root river and Zumbro valleys, and that of the lower Min

nesota. Above St. Paul such stratified gravel-and-sand deposits are found 

more generally, and sometimes are spread over extensive plains, though 

still occupying restricted areas. Sueh plains are found along the St. Louis 

river and its upper tributaries; along the Mississippi and its tributaries in 

Cass, Wadena, Benton, Sherburne and Stearns counties; also along the 

Pomme de Terre and Chippewa, and the Otter Tail and Crow rivers. These 

are not always immediately tributary to any present drainage valley, but 

frequently exist as isolated plains, particularly in Cass, Wadena, Meeker, 

118 THE GEOLOGY OF MINNESOTA. 
[Gravel and sand. 

but spreads eastward, covering much of the country to Red lake, the Big 

Fork river and Rainy river. Toward the south it tapers to very narrow 

limits and eeases at Brown's Valley. In the southwestern corner of the 

state is found still another modification of the till. While in the northwest 

it passes vertically from till to loam, though by a marked line of separation, 

in Rock and Pipestone counties it changes horizontally into loam, by a 

gradual and imperceptible transition from the characters of one deposit to 

those of the other. This change begins in central Pipestone county, and is 

completed before reaching the southern boundary of Rock county. At first 

the loam is confined to the surface, but it increases in depth toward the 

south, and the till gradually becomes converted to a pebbly clay and finally 

to a loam that shows the action of water in its deposition. Thus the four 

corners of the state, drained each in its own direction from the central por

tion of the state, exhibit four remarkable variations from the typical sheet 

of till that covers the rest of Minnesota in common with much of adjoining 

states, and each presents an interesting problem of glacial geology. The 

greater part of the till is blue or gray, but throughout the northeastern 

and much of the east-central portions of the state it is red, or has the color 

of non-hydrated iron-peroxide. 

Gmvel and Sand. Along the valley of the Mississippi river, and also of 

most of the larger valleys of the state which drain southerly, are found 

deposits of stratified gravel and sand. These are not everywhere present 

along these valleys, but instead of them the surface consists of clay or of 

till; and in many large tracts they are not found at all. Below St. Paul 

this gravel-and-sancl is confined to the river gorge, and con"ltitutes a high

terrace flat. Such a terrace also skirts the St. Croix valley as far north as 

Taylor's Falls, the Root river and Zumbro valleys, and that of the lower Min

nesota. Above St. Paul such stratified gravel-and-sand deposits are found 

more generally, and sometimes are spread over extensive plains, though 

still oecupying restricted areas. Such plains are found along the St. Louis 

river and its upper tributaries; along the Mississippi and its tributaries in 

Cass, Wadena, Benton, Sherburne and Stearns counties; also along the 

Pomme de Terre and Chippewa, and the Otter Tail and Crow rivers. These 

are not always immediately tributary to any present drainage valley, but 

frequently exist as isolated plains, particularly in Cass, Wadena, Meeker, 



GENERAL PHYSICAL FEATUHES. 
Stratified clay.] 

119 

Kandiyohi and Stearns counties. They are, however, in that case so grouped 

as to suggest a former direction of drainage of the local water-courses dif

ferent from that of the present. In most cases this gravel-and-sand deposit 

lies on the till, and in numerous instances it is covered by a finer sand into 

which it sometimes graduates by imperceptible changes, which sand in the 

same manner also graduates into fine clay. 

Besides these plains of superficial gravel and sand there are extensive 

beds of the same material embraced lenticularly within the till. These are 

specially frequent, and constitute a large portion of the drift in the rolling 

or broken tracts which cross the state, including the Leaf hills, the Mesabi 

hights and the Coteau, des Prairies. They are the open mouths of water

reservoirs which penetrate within the drift-sheet and below it, and give rise 

to the artesian wells that occur on the lower till-covered portions, and from 

which issue the springs that feed the highest sources of the great rivers 

of the state. 

Stratified clay. If the loam which covers the southeastern portions of 

the state, including the counties of Houston, Winona, Wabasha, with por

tions of Goodhue, Olmsted and Fillmore, be included under such designa

tion, the most important and extensive tracts of stratified clay are found 

to occur in the most widely separated corners of the state, viz: the north

western and the southeastern. These clays, however, which have been 

deposited by the Red river of the North and by the Mississippi, respectively, 

at some former higher stage, exhibit very different chemical and physical 

characters. That of the Red river valley is gray, or blue, when 

unweathered, is compact and impervious without noteworthy exceptions, 

and lies on a great thickness of blue till, from which, however, it is some

times separated by an ancient soil-surface or by a bed of vegetable remains. 

While ~ts largest constituents are alumina and silica, its differential charac

ters are due to the presence of a considerable percentage of the alkaline 

earths and alkalies, which give a peculiar nature not only to the soils, but 

also to the waters that are associated with it. That of the Mississippi 

valley below St. Paul, and especially below R.ed Wing, is of a yellowish, or 

yellowish-red color, or like powdered impure limonite, is not conspicuously 

laminated, though it is so quite distinctly in some places, and frequently 

becomes so sandy as hardly to justify the name of cla'!!_ It lies generally 
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upon the rocky surface, only a few angular fragments of the rock of the 

country, and of weathered chert being embraced in its lowest parts; but 

toward the west it overlaps the till, and its distinctive features gradually 

fade out as those of the till increase. The waters that drain it are chalyb

eate and calcareous, never alkaline, and the soils it forms vary from a fine, 

stoneless clay to a sandy loam. It makes red brick and pottery, while 

those made from the clay of the Red river valley are cream-colored. Be

sides these large areas covered by stratified clay, which may be taken as 

types, there are numerous smaller areas scattered through the interior of 

the state, evidently dependent upon the former or present operation of 

a large stream or lake, which belong to one or the other kind, but also 

sometimes exhibit a union of the chemical and physical characters of both. 

Such occur in Carver, Hennepin, Anoka, Meeker, Wright, Blue Earth and 

Crow vYing counties, and in several others. There is also auout the west 

end of lake Superior a bright red stratified clay, seen at Duluth, and rising 

to the hight of about 450 feet above the lake. This seems to have been 

spread by the waters of lake Superior when they ~tood about 500 feet 

higher, though probably carried into the lake by the St. Louis and other 

streams from the red till which characterizes the drift of that district. 

III. THE SURFACE CONFIGURATION OF DIFFERENT PARTS OF TIlE STATE. 

The only part of Minnesota that may be styled mountainous is in the 

northeastern triangle included between the international boundary line, 

lake Superior and V ermilionlake; and much of this is heavily drift-covered, 

with a moderately rolling or undulating surface. But there are mountain 

peaks along the shore of lake Superior, and in the northern part of Oook 

and Lake counties that rise from 1600 to 1800 feet above the level of the 

ocean. There are also hill ranges or mountains, particularly those known 

as the Sawteeth, the Mesabi and the Giant's ranges, which maintain a broken 

outline, consisting of crystalline rock, and rising from 1200 to 1500 feet 

above lake Superior, or about 2000 feet above the sea. Westward from this 

mountainous tract the state shows moderate undulations of level which , 
primarily are due probably to the general contour of the rocky surface; but 

as the immediate surface is composed of drift, the configuration is dependent 

on the manner of deposition and accumulation Qf the surface materials, 
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Throughout northern Minnesota west of Vermilion lake, extending as far 

south as the sources of the Big Fork and of Red Lake river, and along 

the western boundary to Yellow Medicine county, the country is generally 

fiat, like that which is known as the Red river valley; this is termi

nated by the Coteau des Prairies, which introduces a change of level 

amounting to 400-500 feet within a few miles, though the surface contour 

becomes nearly as uniform again after passing the hights of the Coteau. 

East of the Coteau, after a rather abrupt descent of 300-400 feet, the flats 

of the Minnesota valley are reached. These fiats are about one hundred 

miles wide, and include the counties of Lac qui Parle, Yellow Medicine, 

Redwood, Brown, Watonwan, Martin, Blue Earth and Faribault on the south 

side; and Nicollet, Sibley, Carver, McLeod, Renville, Kandiyohi, Chippewa, 

Swift, Big Stone, Traverse, Stevens and Grant, on the north side of the Min

nesota river. Several other counties adjoining these are nearly equally fiat, 

but they are on the drainage slopes to the Mississippi or the Red river of the 

North. The counties of Mower, Dodge, Steele and Waseca, with much 

of Freeborn and Le Sueur, are also fiat. 

The region of the upper Mississippi, above the mouth of the Minnesota 

river, has in general a much more diversified surface than the valley of the 

Minnesota. It is marked by numerous low, hill-ranges, and isolated or clus

tered knobs, consisting of drift, usually till, which give rise to numerous 

lakes and springs. A conspicuous range, known as the Leaf mountains, 

rises in Otter Tail and Douglas counties, and extending southeasterly, sinks 

away in northern Kandiyohi and Meeker counties; but is re-enforced by a 

branch coming from the north through Todd, Stearns, and Wright counties. 

It extends through Hennepin, western Dakota, western Rice, Steele and 

Freeborn counties into the state of Iowa, where it is believed to swing round 

to the west, returning thence northward upon the Coteau des Prairies, which 

crosses Nobles, Murray, Pipestone and Lincoln counties. Toward the north 

from Otter Tail county it produces a belt of rolling land through Becker and 

southern Beltrami and Itasca counties, where it embraces the ultimate 

sources of the great rivers of the state and of the continent; and in the 

central portion of St. Louis county blends with the Mesabi range, which, 

partly as a drift moraine and partly as a range of rock-formed hills, extends 

to th~ east~:rn e~tremit;y of th~ st~te near Pigeon point, 
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In the midst of this broken tract of the upper Mississippi are flat and 

sandy areas in the central part of the state, characterized by an abundance 

of Pinus Banksiana, which include much of the region from Leech lake to 

the Crow Wing and Leaf rivers and Otter Tail lake, and on the east of the 

Mississippi embrace much of Crow Wing and eastern Morrison counties. 

Similar fiat and sandy tracts are found in Carlton and Pine counties, though 

not so uniformly characterized by the same species of pine. 

In the southeastern portion of the state the surface is broken and hilly, 

the contour depending immediately on the form of the rocky surface 

overspread with a sheet of fine loam. This configuration is due to the 

erosion of deep valleys in the horizontal strata in former ages, without 

the---Bupplementary planing and filling process of the glacial epoch. Hence 

the changes of level are abrupt, as bench after bench of the rocky 

su bstructure is brought to form the surface. The benches are often 

separated from each other by wide plains of fertile soil, but along the 

river-courses they are brought into juxtaposition, and furnish instructive 

opportunities for making out the stratigraphic geology of the Cambrian 

and Lower Silurian rocks. This topography is most perfectly illustrated 

in those counties that border on the Mississippi river below St. Paul. 

It gradually becomes less conspicuous toward the west, on account of 

the feebler erosive action of drainage at points removed from the main 

valley, and also because the drift materials begin to be insinuated within 

and beneath the loam of that region, preventing the rocky substructure 

from expressing itself in the topography. 

IV. THE RELATIVE ELEVATION OF DIFFERENT r ARTS OF THE STATE. 

Lake Superior is 602 feet above the sea; and a narrow tract bordering 

the shore of that lake, including the valley of the St. Louis river as far as 

Fond du Lac, is the lowest land in the state. The Mississippi river where 

it leaves Minnesota is 620 feet above the sea. The valleys of the streams 

in Honston, Winona, Wabasha and Goodhue counties are but little elevated 

above that river, and probably should be classed, as a group, next higher. 

But these valleys are narrow, and the adjoining surface rises rapidly to the 

hight of about 1000 feet above the sea, sometimes reaching 1200 feet. The 

Red river of the North leaves the state with an elevation of 767 feet above 
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the sea, and the adjoining land is fiat, with but a slightly greater elevation. 

The thousand foot contour-line in the southeastern and northeastern 

corners of the state runs very near the Mississippi river and lake Superior 

respectively, but in the northwestern corner it is separated from the valley 

of the Red river of the North by an intervening tract of fiat land thirty or 

forty miles wide, and above it the same plain extends a great distance 

further east. In the southwestern corner of the state the Rock river, and 

the tributaries of the Big Sioux river, pass the state line with an elevation 

of about 1300 feet above the sea. The surrounding country is about 200 

feet higher, and a few miles further northeast, on the Coteau des Prairies, 

the general level is from 1800 to 1900 feet above the sea. The lowest 

portion of the state is in close proximity to the highest, which latter is in 

the Mesabi range north of lake Superior and attains an altitude of a little 

more than 2200 feet above the sea. 

The general surface of the state slopes from the north-central portion 

in all four directions towards its distant and opposite corners, although 

there are greater elevations in the northeastern and in the southwestern 

corners. The region west of Itasca lake rises somewhat more than 1600 

feet above the sea, and the Leaf hills in Otter Tail county about 1700 feet. 

The great trough which crosses the state from northwest to southeast 

formed by the Red river of the North, the Minnesota and the MississipPl 

rivers, has its greatest elevation at Brown's Valley, which is 975 feet above 

tide. The thousand foot contour-line which bounds the valley on the north

east enters Minnesota from Manitoba about forty-five miles east of the Red 

river of the North. Its general course is nearly south to lake Traverse. 

It passes along the immediate bluffs of that lake and Big Stone lake, and 

thence follows the bluffs of the Minnesota nearly to New DIm, where it 

begins to turn northward through northern Nicollet county. Thence it 

crosses the counties of 8ibley, McLeod, Wright, and the eastern part of 

Stearns. It crosses the Mississippi about six miles above Sauk Rapids. It 

thence passes tortuously through Sherburne, Isanti, Kanabec and Pine 

counties, leaving the state where the St. Oroix river begins to form its 

eastern boundary. On the south side the same contour line begins at the 

foot of Big Stone lake and, following the bluffs of the Minnesota nearly to 

New DIm, it thence winds its way over the prairies of Brown and Waton-
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wan counties, under the influence of the Cottonwood and Watonwan 

rivers; enters Blue Earth county where it is in the same way modified by 

the Blue Earth river and its tributaries, and barely enters the north side of 

Faribault county. It passes through Le Sueur and Scott counties east of 

their centers, and nearly reaches St. Paul, but in the elevated parts of 

Dakota county it is suddenly deflected southward, and maintains a very 

crooked course among the bluffs of Goodhue and the southeastern counties, 

leaving the state near the summits of the bluffs of the Mississippi in 

Houston county. In the northeastern part of the state this contour-line 

includes a small part of the St. Louis valley and a narrow strip along 

the shore of lake Superior as far as the hills of Grand Portage". 

EJ.EVATION OF LAKES ABOVE TIDE-WATER. 

Feet. 
Lake of the Wood::;, 1025 
Lake Saganaga, 1518 
Vermilion lake, 1511 
Rainy lake, 1150 
Red lake, 114:0 
Itasca lake, 1500 
Cass lake, 1300 
Winnibigoshish lake, 1290 
Leech lake, - 1292 
Mille Lacs, 124:6 
Otter Tail lake, 1325 
Lake Whipple, - 1134: 
Lake Traverse, 970 
Big Stone lake, 962 
Lake Minnetonka, 922 
Swan lake, (Nicollet Co.) 970 
Heron lake, (Jackson Co.) 14:03 
Lake Benton, (Lincoln Co.) 1754: 
Lake Shetek, 14:75 
Lake Pepin, 664: 
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There if; an element in the arable soils of Minnesota which gives them 

a general uniform similarity whatever be their origin or chemical qualities. 

They are seldom stony. The materials are almost everywhere finely com

minuted, constituting a clay, or a loam, or a sandy loam, or a pebbly clay. 

Even where the till rises to the surface and constitutes the soil, the chief 

ingredient is clay, and the stones that naturally belong to the till are so 

few that none are found to interfere with agriculture. The areas of stony 

soils are restricted to the broken tracts associated with the great moraines 

that cross the state, and to the slopes or tops of hills where drainage has 

so denuded the till-surfaces that the stones it contained have been 

concentrated. 
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The character and composition of the soils of the state are dependent 

on two general causes; (1) the nature of the subsoil, (2) the local modify

ing circumstances, the chief of which is in the nature of the local drainage. 

(1) The natU1-e of the subsoil. As an element in the production and 

modification of soil, the subsoil is most potential. Into it vegetation sends 

its principal roots, and from it rise, by osmose the salts that renew the sur

face soil when impoverished by cropping or by unfavorable drainage, or by 

drouth. The soil may be said to be the comminuted and modified upper 

surface of the subsoil. The subsoils may be grouped under four divisions: 

Subsoils of blue till. 

Subsoils of red till. 

Subsoils of gravel or of sand. 

Subsoils of clay or of clay-loam. 

Whether the subsoil consist of blue till or of red, its physical characters 

are nearly the same, except that the blue till is generally closer and more 

impervious than the red, and is less stony; but its chemical characteristics 

will differ considerably according as it is blue or red. There is nothing 

of importance in the difference of color. The eolor simply indicates the 

origin of the till, and its accompanying qualities. The blue till, in gen

eral, is derived from the disintegration of the CretaceoU8, and the red from 

Cambrian, though there are exceptions, and a blue till is also produced 

by the other formations. It so happens, however, that in Minnesota a large 

proportion of the clayey parts of the blue till can be referred to the Creta

ceous, with as much certainty as the red to the Cambrian. The Creta

ceous being a marine deposit, of an age when the ocean's waters in the 

interior of North America were charged with the salts of the alkalies and 

of the alkaline earths, the till resulting from its disintegration and distri

bution necessarily exhibits ~he same qualities; and as the soil is dependent 

largely on the subsoil for its characteristic chemical qualities, it follows 

that soils based primarily on the blue till in Minnesota will exhibit the 

same alkaline characters. Such is the case. Soils based directly on the 

Cretaceous rocks, without the intervention of any sheet of drift, as in west

ern Dakota and in Montana, exhibit these chemical qualities still more 
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strongly. Such soils are naturally supplied with abundance of soda, lime, 

magnesia and potash, and they constitute by far the largest part of the 

immediate surfaee of the state. With the exception ofthe soils based on the 

lacustrine clays of' the Red river of the North, and those in the southeastern 

part of the state based on the loess-loam, the entire prairie part of the state is 

characterized by such soils. In addition to this, the same blue till underlies 

much of the timbered area of the state, in most places extending to the east 

of the Mississippi river, and including Scott and Le Sueur counties east 

of the lower Minnesota. Still the characteristic qualities of the blue till 

of the prairie regions become less and less marked toward the east, and in 

the timbered areas generally the soils would not correctly be denominated 

alkaline. 

Subsoils of red till differ from those of blue till in containing a high 

percentage of iron-oxide, and little or none of the salts of the alkalies. 

They are generally calcareous, but less calcareous than those of the blue 

till. They are found distributed from Pigeon river, on the international 

boundary, southwestward, coincident with the strike of the Cupriferous 

or Potsdam formation. They form the surface as far as St. Paul, and 

eastern Hennepin county; and further southwest they are eovered by the 

blue till. Toward the south and southeast from St. Paul they gradually 

blend with the eastern outrunning limit of the blue-till subsoils on the 

west and with the clay-loam subsoils of the ., driftless area" on the east. 

Thus it will be seen that the blue and red tills give the dominant charaeters 

to the soils of the largest part of the state, and that of these the blue 

till is the most important. 

Subsoils of qrauel, or of sand, result from the superficial modification 

of the till of the region. They are always underlain, at a less or greater 

depth, by a till sheet, and if wells penetrate them they obtain the charac

teristic water. These subsoils give little effect to the chemical nature of 

the soils based on them, but on their successful cultivation they have a 

powerful influence, since they are quickly susceptible to the changes of 

climate, and the variations of local drainage. In certain seasons they 

are more productive than the soils based on a clay subsoil, and in others 

they are nearly sterile. Such subsoils prevail in the higher areas of modi

fied drift along the principal water-courses, accompanied, in the proper 
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latitude, by the black pine (Pinus Banksiana), and in the plains of modified 

drift isolated from the rivers, as well as in the rolling gravelly (and stony) 

parts of the Leaf hills moraine. The same subsoils, but more fine, may be 

said to exist where the lOess-loam of the southeastern part of the sta,te 

becomes so sandy as to show very little clay, as in the upper part of the 

high terrace below St. Paul, and the terrace flat on which Minneapolis is 

situated. This is also seen in much of eastern Dakota county, in northern 

Ramsey and in Anoka counties. 

Subsoils of clay or clay-loam are found, especially, in the laeustrine areas 

of the Red river of the North, and of the Mississippi below Red Wing, also 

in some of the flats of the lower St. Louis and upper Mississippi. In south

ern and western Rock county, also, the subsoil passes from a blue till to 

pebbly and finely stratified clays, and these constitute a subsoil of this class. 

The soils based on these subsoils, possess the characteristics of the till upon 

which the clays lie, and from which they may be derived, but in a modified 

and much lessened degree. The alkaline till of the Red river region is 

due to the immediate disintegration of the marine Cretaceous, but the clays 

forming these subsoils are a fresh-water deposit; and in the act of deposi

tion a considerable part of the soluble alkaline ingredients of the country 

till were carried by drainage to the ocean. The pebbly clay subsoil, how

ever, of Rock eounty, is not so markedly different from the till subsoils 

of the region, in these chemical qualities. In the northwestern part of the 

state these subsoils spread eastwardly to the lake of the Woods, and along 

Rainy river to Rainy lake, including very much of the Red lake and Pembina 

Indian reservations; but toward the south the distinctive characters of the 

clay subsoil are confined to a narrow belt on the east side of the Red river of 

of the North, and disappear entirely at Traverse lake. The clay subsoils ean 

easily be distinguished from the blue till subsoils of the same valley, ~ince 

where they prevail no stones or boulders appear on the surfaee. These are seen 

scatteringly in passing eastwardly upon the subsoils of till. Subsoils of this 

class in the northeastern part of the state are found in the St. Louis valley, 

below Fond du Lae, and above Knife falls. The flats of the East Savannah 

river, and of Leech Lake river are based on a clay subsoil. In the south

eastern part of the state the soils of the loess-loam are based on a clay 

subsoil, though sometimes this is too sandy to be styled clay. Such are 

128 'tIlE GEOLOGY OJ.' MINNESOTA. 
lSoils and Soubsoils. 

latitude, by the black pine (Pinus Banksiana), and in the plains of modified 

drift isolat,ed from the rivers, as well as in the rolling gravelly (and stony) 

parts of the Leaf hills moraine. The same subsoils, but more fine, may be 

said to exist where the loess-loam of the southeastern part of the state 

becomes so sandy as to show very little clay, as in the upper part of the 

high terrace below St. Paul, and the terrace flat on which Minneapolis is 

situated. This is also seen in much of eastern Dakota county, in northern 

Ramsey and in Anoka counties. 

Subsoils of day ot' clay-loam are found, especially, in the lacustrine areas 

of the Red river of the North, and of the Mississippi below Red Wing, also 

in some of the flats of the lower St. Louis and upper Mississippi. In south

ern and western Rock county, also, the subsoil passes from a blue till to 

pebbly and finely stratified clays, and these constitute a subsoil of this class. 

The soils based on these subsoils, possess the characteristics of the till upon 

which the clays lie, and from which they may be derived, but in a modified 

and much lessened degree. The alkaline till of the Red river region is 

due to the immediate disintegration of the marine Cretaceous, but the clays 

forming these subsoils are a fresh-water deposit; and in the act of deposi

tion a considerable part of the soluble alkaline ingredients of the country 

till were carried by drainage to the ocean. The pebbly clay subsoil, how

ever, of Rock COUlIty, is not so markedly different from the till subsoils 

of the region, in these chemical qualities. In the northwestern part of the 

state these subsoils spread eastwardly to the lake of the Woods, and along 

Rainy river to Rainy lake, including very much of the Redlake and Pembina 

Indian reservations; but toward the south the distinctive characters of the 

clay subsoil are confined to a narrow belt on the east side of the Red river of 

of the North, and disappear entirely at Traverse lake. The clay subsoils can 

easily be distinguished from the blue till subsoils of the same valley, ~ince 

where they prevail no stones or boulders appear on the surface. These are seen 

scatteringly in passing eastwardly upon the subsoils of till. Subsoils of this 

class in the northeastern part of the state are found in the St. Louis valley, 

below Fond du Lac, and above Knife falls. The flats of the East Savannah 

river, and of Leech Lake river are based on a clay subsoil. In the south

eastern part of the state the soils of the loess-loam are based on a clay 

subsoil, though sometimes this is too sandy to be styled clay. Such are 



GENERAL PHYSICAL FEATURES. 129 
Soils and subsoils.] 

found throughout HO:lston, Winona, Wabasha and most of Goodhue coun

ties, and the eastem portions of Washington, Dakota, Rice, Olmsted and 

Fillmore. Such soils axe remarkable for their mellowness and their diver

sified capabilities. 

(2) The local modifying circumstances. The local circumstances, due 

mainly to differ0nee of drainage, sometimes so modify the primary drift soils 

dependent on the nature of the original drift, as to completely mask their 

essential and characteristic qualities. If the natural drainage has been 

imperfect for a long period of time the original soil will become blackened 

by accumulated carbona(~eous matter, or whitened by the evaporation of 

calcareous waters, or reddened by iron from chalybeate waters. If these 

processes be carried on to excess, the resultant material is a peat, a marl, 

or a bog-ore. There are all shades of gradations between these substances 

and the original soils which they modify, and though they occupy but a 

comparatively small portion of the area of the state, they are distributed 

from north to south throughout its whole extent. The peaty, or mucky, 

soils are more extensive than the others, and are found both in the rolling 

timbered parts, and in the prairies. The accumulated vegetation some

times blackens the loams and the subsoils to the depth of six, or even ten, 

feet. This is due not alone to the growth and decay of vegetation on the 

spot, but also to the inflow of carLon by surface washing from the surround

ing areas. Calcareous or marly soils, are frequently foundm the region ot 

the upper Mississippi, and in regions where the drift contains much lime

stone gravel and stones. Strongly alkaline soils are found in low grounds 

in the region of the unmodified blue till, and reddened or ferruginous soils 

occur in the eastern part of the state where waters draining from non

calcareous gravels and sands, evaporate in lower grounds. 

In addition to the influence of natural drainage on the original soils, 

another important cause has operated to blacken and enrich the soils of the 

entire prairie region of the state. The fires which have destroyed the grass 

of the prairies for many successive years, have annually deposited on the 

surface a residuum of charred unconsumed matter, which has entered within 

the soils and blackened them to varying depths, so that nearly everywhere 

the surface soil of Minnesota is a rich black loam, the same fires having 
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operated to calcine and disintegrate the few stones of the till which hap

pened to be within their reach. 

VI. THE LAKES AND RIVERS, AND THE QUALITIES OF THE WATERS 

OF THE DIFFERENT PORTIONS. 

Lakes. The number of lakes in Minnesota is about ten thousand. 

These can be divided into three classes based on their origin and topo

graphical surroundings; but the classes fade into each other along the 

boundaries of the areas containing them, in proportion as the elements that 

go to make up their characteristics become less powerful and are replaced 

by others. Sometimes a large lake partakes of the characters of two or of all 

these classes, like Mille Lacs, and like lake of the Woods. 

1. Lakes of the morainic till areas. 

2. Lakes of the modified drift areas. 

3. Lakes of the areas of bare rock. 

Lakes of the morainic till areas. This is by far the most numerous and 

important class, embracing more than three-fourths of all the lakes in the 

state. The most remarkable and characteristic of these areas is that known 

as the Lea/hills or park region in Becker and Otter Tail counties, where 

the lakes are so numerous that to the observer one-half of the surface seems 

to be covered by water. This area, however, extends northward and south

ward, and in some other parts of its development it shows almost an equal 

profusion of small, deep lakes. This is true in some parts of Douglas, Carver, 

Hennepin and Le Sueur counties. This belt of lakes crosses the state to the 

Iowa line, including much of 8cott, Le Sueur, and Freeborn counties, and 

the western portions of Dakota and Rice counties. It does not show so 

many lakes in Waseca and eastern Blue Earth. Toward the north and east 

this series of lakes, though less remarkable, includes the region of Itasca 

lake, Turtle lake and the " Julian sources" of Beltrami, the lakes that feed 

the Big Fork river, flowing northward, as well as those that are drained 

southward by the Mississippi, the Prairie and Swan rivers. Toward the 

east further it accompanies the 1Ylesabi range, and supplies the numerous 

streams that enter lake Superior, terminating in the Indian reservation 

near Pigeon point, where some of its lakes exhibit also some of the char

acters of Class No.3. This belt of lakes varies in width from ten to fifty 
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miles, and embraces Leech and WinnilJigoshish hLkes, two of the largest 

lakes of the state, though they do not perfectly illustrate the lakes of the 

first class. Lake Minnetonka, in Hennepin eonnty, is most perfectly typical 

of the lakes of this class. 

The lakes of the Coteau des Prairies which crosses the southwestern 

corner of the state trom Lincoln county to ,hckson county, belong to the 

first class, but they are not so thickly spread over the eountry as those of 

the central part of the state. Another important area, of till-1msed lakes 

stretches southeastward from Leech lake to Mille Lacs, and another from 

Ramsey county northward to southern Pine county. The lakes of the last 

area, however, are not characteristically based on rolling till, hut frequently 

involve the features of'the second class. 

Lakes of the 11wJ(fied drift areas. 'rhese are found in the level or undu

lating portions of the state where the till, which is usually the material 

which confines their waters, is superficially covered with stratified clay 

or san:d and gravel. They are comparatively rare, and usually shallow, but 

they constitute the largest lakes of the state. Red lake belongs to this class, 

being the largest in Minnesota, containing about 340 square miles. The 

northern shores of Leech lake, and the southwestern of the lake of the 

Woods exhibit the characters of this class. Such lakes are scattered sparsely 

. over the central portions of the state in Cass and Wadena and in southern 

St. Louis counties. Some of those in northern Ramsey are lakes of this 

character. 

Lakes of the areas of bare rock. These have rocky basins, and are due 

to the immediate contour of the rocky surface. The lakes of the northern 

boundary of the state, from the west end of Rainy lake to lake Superior, 

and the numerous clear lakes that lie on either side of the boundary, illus

trate this class. The surface has been subjected to severe glaciation, but 

for some reason the drift is almost wholly wanting. The lakes take the 

shapes of the depressions of the rocky contour. They are very numerous, 

with tortuous and bold shores. They are connected by lively streams that 

have frequent rapid::; and cascades. There are here no deep rock-gorges 

cut by drainage courses, but the surface is that left by the glacier, and the 

water simply gets from one basin to another by filling them up and over

running their rims. Lake Superior itself is a stupendous example of the 
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same class, though its rock-rim was formerly covered by drift throughout 

much of its extent. This has largely been washed off in Minnesota to the 

hight of about 500 feet above its present level, by the former action of its 

own waves which have left terraces and other water-marks up to that 

hight. The lakes of this class extend southward to Vermilion lake, and 

there they begin to blend with those of the first class. Southwest of 

Rainy lake they blend with those of the second class. The northern por

tions of Rainy lake, and of lake of the Woods, exemplify the characters of 

this class, but the southern portions belong to the second class. 

Lakes Traverse and Big Stone, on the western boundary of the state, 

and St. Croix and Pepin on the eastern, do not belong to either of these 

classes. They are simply expansions in old river-valleys, not yet filled 

with sediment; the former excavated in the drift sheet,* and the latter in 

the Cambrian rocks. 

Rivers. The waters of the state all find their way to the Atlantic 

ocean, but they reach that level through three of the cardinal points of 

the compass-north, east and south. The French and English geographers 

of the last century also located in Minnesota the source of another great 

river which reached the Pacific ocean toward the west. This river, which 

was designated as the "river of the west" was sometimes thought to be the 

Oregon, sometimes the Rio Colorado, and sometimes was confounded with 

the Saskatchewan river that enters the north end of lake Winnipeg from 

the west. Without this great western river, however, Minnesota occupies 

in a pre-eminent degree the summit divide of the waters of North America, 

at least so far as they exis'b within the United States. The hight of the 

main divide in the state, in the region west and southwest of Itasca lake, 

rises between 1600 and 1700 feet above the sea, and the average elevation 

of the entire state is probably not far from 1275 feet above the sea, the 

border of lake Superior, the lowest land within the state, being 602 feet. 

Hence, the streams which drain the surface area amounting to about 

84,286.53 square miles, are not characterized by water-falls and rapids, but 

by their crooked courses and gentle, generally navigable, currents. 

The water area of the state is greater than that of any state or terri-

"And partly in the Cretaceous. 
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tory in the Union, being 5,637.53 square miles, without including any part 

of lake Superior.* This averages one square mile of water to every fifteen 

of land for the entire state. This unprecedented water supply leaves the 

state by the valleys of seven different rivers, viz: the Mississippi, the St. 

Louis and lake Superior, the Red river of the North, the Hainy river, the 

Des Moines river, the Rock river, and the Cedar river. 

The Mississippi river system. By far the largest and most important 

of these drainage systems is that of the Mississippi. It is the only one that 

crosses the entire state. It includes the most of the area of the great 

water-shed formed by the morainic deposits in the central portions of the 

state, its whole area being approxim~ely 45,566 square miles. The upper 

Mississippi drains the timbered regions, and the Minnesota the southern 

prairie portions of Minnesota. It runs almost exclusively on the surface 

of the drift to the falls of St. Anthony, and from there till it leaves the 

state, and even till it enters the gulf of Mexico, it runs in an old, rocky 

valley excavated in pre-glacial times. All its tributaries, also, below the 

falls of St. Anthony enter it through similar, deep-cut gorges. The other 

tributaries of this river, however, are post-glacial, and have excavated their 

valleys but little within the drift sheet. They rarely reveal the beel-rock. 

As the area drained by the upper Mississippi, as well indeed as that of the 

whole state, may be taken all together, as a great, but slightly roughened, 

or undulating plain, the valleys exhibit great monotony in their topography 

and other features. 

The system oJ the Red river of the North. The Hed river of the North 

rises in the same rolling region as the Mississippi, at a point about twelve 

miles west of Itasca lake, at an elevation of 1600 feet above the ocean, and 

leaves the state, after a circuitous route by the south, with an elevation of 

767 feet. The entire area is heavily covered with northern drift, and after 

leaving the rolling morainic regions of Becker and Otter Tail counties, the 

river passes through the fertile "Red river valley," which in its flatness and 

monotony, no less than its area, resembles the northern steppes of Russia 

and Siberia, to which also it seems to have had an analogous origin. The 

aggregate area of the state drained by this river is 15,107 square miles, and 
-*Mr. Gannett, in the Census Report for lS80, gives Minnesota 4160 sq. ms. of water area, but does not include any 
part of the lake of the Woods, nor of Rainy lake. Minnesota extends 28 miles north of the 49th parallel, andone half 
the, square of that is taken for her share of the lake of the Woods. A 5imilar est:imate IS made for her portlon of RaIny lake, 
including Namekan bay in that lake. . 
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the river is navigated by steamboats as far south as Moorhead. When the 

river is high its waters are connected with those of the Mississippi through 

the valley of lakes Traverse and Big Stone, and boats can pass from the 

Mississippi to lake Winnipeg in Canada, without unlading.* Indeed there 

is every evidence of the former existence of a river passing through this 

valley and draining the waters of the Red river of the North, and lake 

Winnipeg, by way of the Minnesota to the Mississippi. The flat portion 

of this drainage area is generally one of prairie, but it extends in its north

ern part far to the east, embracing Red lake and its tributaries, and 

includes a large area that is tim~bered, the prairie-belt at St. Vincent being 

not more than fifteen miles wide, east of the river. 

The Rainy river drainage system has an approximate area, III Minne

sota, of 10,330 square miles. It extends along the international boundary 

from the water-divide between North and South lakes to the "north-west 

point" of the lake of the Woods. Its waters are derived from the lakes of 

the "region of bare rock/' as far as to the west end of Rainy lake. To 

the west of that there are several tributaries from the south which rise in 

the northern sweep of the belt of morainic hills, and in the flat marshy 

tract south of Rainy river, which flow entirely upon the surface of the 

drift-sheet, and very rarely come in contact with the underlying rock. Its 

area in the state is smaller than that of the Red river of the North, but the 

annual discharge of water is apparently about double that from the Red 

river valley. It receives waters from land more than two thousand feet above 

the ocean, and where it leaves the state it has an altitude, in the lake of 

the 'Vooc1s, of 1025 feet.-l- This area also W,L3 formerly drained wholly or in 

part, by the Mississippi. There is a continuous river vct,lley between the 

southern end of Bow String lake and lake Winnibigoshish, in which in 

time of freshet there is a continuous water-course from the Mississippi to 

Hudson's hay. In the same manner, but among the rocks of the north

eastern part of the state, the North and South lakes, which are tributary, 

respectively, to the Rainy river system and the St. Lawrence system, on 
, 'This was attempted in f859 by Capt. John B, Davis, with a small, fiat-bottomed square-bowed boat named the 

FreNJhter, owned al:d run by hUllself j but he was compelled to abandon his hon.t about tcn miles below Big St~ne lake on 
acct.>unt of the sub~ndence of ~,he water and t,he ~eser.t.i~n Of his crew. The hoat was pillaged and nearlyde~troyed by'the 
IndIans. hut the tunbers of Its bottom were stIll VIsIble 1U 1879. Capt. Davis stated th t 'f h h d t rt d t. t 
thIrty days 8oonet:'1 he would have got through with little trouble. a 1 e a sa e wen y or 

, . tThe ~levatlOY' of the lake of the Woods here given is that determined by the the U S northern boundar com-
mlSSlOn, MaJ_ W. J: fWlOlng. chlef astronomer, based on Fort Pembina at 760 ft all d t .' db' . f b. Y t' 
observatIon . .,. Dally means for one year were reduced with this result Th 'j ~ ermlne y a serles 0 Hr~m~ rIC 
the elevation of the lake of the Woods, by the Canada Pacific R R s~rv e geologlCaJ, report of Canada for 1874r;rlves 
the astronOlnical station of the northern boundary comrui.~sion at' th~ "no:th':!s~O;~g~~}Ch IS the same figure as tha.t of 
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opposite sIdes of the water divide, have the same level, and probably con

stitute one connected body of water, although they heLVe no visible over

land connection. A short, low portage trail unites them, a,nd constitutes 

the international boundary line. 

The St. LOttis and lake Superior drainage system inelucles 8,552 square 

miles, not counting any portion of 1<"tke Superior itself. Taken altogether 

this is the most elevated and most hilly portion of the state. Its wa,ters 

descend, with frequent cascades, from over 2200 feet ahove the sea to 602 

feet, the level of Jake Superior, the most rapid fall being within five or ten 

miles of that lake, and sometimes within two. The upland is a high rock

plateau marked by three mountain ranges, a large part of the northern

most, or Giant's range, however, being tributary to the Rainy river system. 

The waters of this system have at present no visible over-land communi

cation with those of the Mississippi; hut in glacial times, when the volumes 

of all the streams and lakes were many times greater than now, and lake 

Superior stood five hundred feet above its present level, or 1100 feet 

above the ocean, it had a continuous water-channel through the "Moose 

and Kettle rivers to the St. Croix and thus to the Mississippi.* It appears, 

therefore, that anciently the whole drainage of the interior of North 

America may have been carried to the ocean through its main water-way, 

the Mississippi. 

The Des ~Moines river runs along the northeast side of the Coteau des 

Prairies from which it receives numerous small tributaries, and carries off 

the surface waters from an area of prairie, in Minnesota, equal to about 

1940 square miles. As this water finally reaches the Missi~sippi, it might 

perhaps with propriety be embraced in the drainage system of that river. 

The Rock river system, which is tributary to the Missouri river through 

the Big Sioux, includes about 1702 square miles, and embraces Nobles, Rock 

and Pipestone counties in the southwestern eorner of the state. This sys

tem is c6nfined to the southwesterly slopes of the Coteau des Prairies, and 

the surface is smooth and treeless . 

. The Cedar river systern, whieh is also eonnected with the Mississippi 

through the state of Iowa, is the smallest of the seven drainage areas of the 

-*See the American Journal of 8cience and Arts (3), II. 15, for an account of anothe,r a!1cient outlet o~ lake Sup~ri.or 
into lake .~Jichigan Lake Michigan was tributary to the Mississippi through the lilmOls, and lake Ene to the MISSIS

sippi through the Wabash river in indiana. 
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state, embracing but 1089 square miles of prairie situated mostly in Free

born and Mower counties. 
Q1J-alities of the natural s'Wliace waters in Minnesota. The natural waters 

of the lakes and streams of the state may be classed in two main divisions, 

viz., the alkaline and hard waters, and the chalybeate and soft waters. These 

qualities mix in many streams and lakes, indeed in most of them. The 

natural waters of the Red river valley may be taken as a type of the 

former class, and those of the Pigeon river, or of any of the streams that 

enter lake Superior below Duluth, as types of the second class. What has 

been said respecting the nature and distribution of the drift and the sub

soils of the state, should be borne in mind in considering the nature of the 

impurities of surface waters in different parts of the state, since the cause 

of one is the cause of the other. They both depend on the nature of the 

underlying till, or, in the absence of till, of thA bedded rocks. The chemical 

peculiarities of the blue, or gray northwestern till are impressed on, and 

even are made manifest by, the surface waters. Hence we find the alkaline 

and hard waters occupying the most of the state, but having their chalac

ters less and less marked in the eastern portion; we find the irony and soft 

waters draining the surfaces of red till, or, in its absence, of bare rock in 
the northern part of the state. 

VII. THE NATURE AND DISTRIBUTION OF THE NATIVE FOREST AND ITS 

RELATION TO THE PRAIRIES. 

The state has about 31,800 square miles of prairie, and about 52,200 

square miles of forest, incl uding in each the water-areas adjacent or embraced 

within them. In this area of prairie, however, is incl uded a belt of thinly 

forested country which is interspersed both with prairie and timbered patches, 

the forest being reckoned to extend only to the limit oflarge trees and having 

a continuous margin. Some parts ofthe prairie portion also embrace isolated 

patches of heavy timber, as in Fillmore, Houston and Blue Earth counties, 

as well Olmsted, Winona, Dodge and Wabasha, and along most of the river 

valleys. At the same time, even within the heavily timbered portions of 

the state, there are isolated small areas of prairie, or meadow land, but these 

are in low ground, and their exemption from trees cannot be attributed 

generally to the same cause or causes as those that have produced the great 
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prairies of the west. Such areas are found along the lower portion of the 

Minnesota valley, and along the Mississippi in Benton, Sherburne and Anoka 

counties, and about the shallow lakes of the modified drift areas wherever 

they occur. There are also large areas within the timbered portions that 

have been desolated by fire, and although a young growth of trees is rapidly 

restocking them with forest, they are not now properly regarded as timbered. 

Of these no account is made in the foregoing statement of the amount ot 

prairie in Minnesota. Such burnt tracts are most numerous north and east 

of a line passing nortwestwardly through Mille Lacs, and still more frequent 

north and east of a parallel line passing through Dul uth. These burnt areas 

are generally flat or moderately undulating, and have a light soil. 

In general the line separating the prairie from the forest may be defined 

as follows: It enters the state from Manitoba, about sixteen miles east of 

of the Red river of the North, gradually diverging from the river. It crosses 

Red Lake river eighteen miles east of Crookston, .though a large spur of 

timber follows the Red Lake river westward to within ten miles of Crooks

ton. It crosses the Sand Hill river about the center oftown 147.44, where it 

rapidly swings east to town 144.3S, except that another important spur 

accompanies the north side of Wild Rice river as far west as town 144.44. 

At Rice lake in town 144.38 it turns south and then west to the center of 

town 143.41. Thence it again turns south to White Earth lake, and leaving 

the sources of Pelican river on the east, it reaches Fergus Falls, which is 

situated on the very margin of the timbered area. From there it swings 

eastward, and then southeastward, with a very crooked course to Alexandria, 

which is also on the margin of the native forest. Sauk Center is similarly 

situated. The Sauk river forms the limit of timber through Stearns county 

to its great bend in town 123.30, Then the line passes southwestwardly, by 

the shortest distance. to the north branch of Crow river, which in a similar 

manner defines it to near the east line of Meeker county, where it forms 

another right angle and reaches the south branch of Crow river. Crossing it, 

however, north of Glencoe, it dodges again southwestward from Glencoe, 

about ten miles, when it is turned southeast along the south side of a trib

utary of the Minnesota, and reaches the vicinity of Henderson. It continues 

thence southward, to the west of St. Peter, but with considerable interrup

tion by prairie, and crosses the Minnesota a little west of Mankato. South-
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accompanies the north side of Wild Rice river as far west as town 144.44. 
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thence southward, to the west of St. Peter, but with considerable interrup

tion by prairie, and crosses the Minnesota a little west of Mankato. South-
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ward from Mankato it sends fingers of timbered land along the streams 

through the Undine region to the Iowa state line, and turns eastward along 

the Le Sueur river in Waseca county, and, with a tortuous course, reaches 

Faribault. It ascends the Cannon valley to Owatonna, with a width of 

timber on the east side of about three miles, returning abruptly from Owa

tonna nearly due north through Rice and Dakota counties. At fifteen miles 

south of St. Paul it turns east and southeast, crossing the Mississippi about 

five miles above Hastings. This includes the whole of Washington and 

Ramsey counties within the timber belt, but they are timbered in about 

the same manner as several of the southeastern border counties, with gen

erally small trees and numerous openings of prairie. , 

As to the nature of the forests of Minnesota, the northern portion of 

the timbered tract is largely coniferous. The most southern area of mer

chantable pine was in Chisago county south of Taylor's Falls, in the 

valley of Lawrence creek.* Yet pine trees are scatteringly found along 

the bluffs of the Mississippi as far as the Iowa state line, and on some of 

its tributaries in Fillmore and Olmsted counties. This species is known as 

the white pine (Pinus Strobus). It is the most broadly extended, and the 

most valuable of all the coniferous trees of the state. The Norway pine 

(P. resinosa) does not reach so far south, but constitutes a large and impor

tant part of the pine-supply in the central and northeastern portions of 

the state. The southern limit of the characteristically pine forest, or of 

merchantable pine, passes north and northwestward from Lawrence creek, 

in Chisago eounty, to the southwestern corner of Pine countYl where it 

turns southwestwardly, running a few miles north of Cambridge, and along 

the north side of Rum river above Cambridge to Princeton, and thence nearly 

in a right line till it strikes the Mississippi about ten miles below the 

mouth of the Crow Wing river. On the immediate west bank of the Missis

sippi pine is found further south. The same line starts from the Mississippi 

about two miles south of the mouth of Swan river, and with a bend north

ward where it crosses the western boundary of Morrison county, it enters 

Todd county northeast of Long Prairie village, but passes north of Long 

Prairie about six miles; and thence continues northwestward to Rush lake 

.*This creek 'Yas named from Mr. S ... m. Lawrence, who had a winter'S lumber-camp in its valley and cut most of the pme then standmg. 
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in Otter Tail county, and northward along the west side of Otter Tail river 

and the a,ssociatedlakes, to the Rice lakes in the White Earth Indian res

ervation, leaving the state about twenty-five miles east of the Heel river 

of the North. That portion of the state north and east of this line is not 

wholly a pine-prodncing area, but various species of deciduous trees con

stitute a large part of the forest throughout the most of it, and in some 

large tracts other members of the cone-bearing family make up nearly the 

whole. In the northern part of the state. between Red lake and the lake 

of the Woods, and also very generally eastward to Vermilion lake, the 

country is flat and poorly drained, the trees consisting largely of tamarack 

and spruce, with only scattering slight elevations where the white pine 

flourishes. The Banksian pine is found abundantly on the plains of modi

fied drift on the upper St. Croix, and its affiuents from the west, also in a 

similar situation on the upper waters of the St. Louis, as well as through

out the region of bare rock in the northeastern part of the state. The 

other coniferous species are tamarack (Larix Anwricana), spruce (Picea 

nigra and alba), white cedar (ThtlJ'a occidentalis), each of which covers large 

tracts; balsam fir (Abies balsamea), whieh is abundantly mingled with the 

deciduous forests of the northern part of the state, and occurs locally as far 

south as the forests of northwestern Fillmore county, near the Iowa state 

boundary; red cedar (Juniperus Virginiana), whieh grows about the bluffs of 

lakes in the central part of the state, and also extends southward along 

the Mississippi river and other streams, to the southern boundary of the 

state; the American y~w (Taxl£s baccata, var. Canadensis), whieh is a shrub 

forming dense undergrowth in the rolling forest-covered tracts in the north

eastern part of the state, particularly northwest of lake Superior; juniper 

(Juniperus communis), which is mostly found in the central part, and another 

prostrate juniper which probably is J. Sabina, val'. procwnbens, found mainly 

in the northern part of the state. Besides these, Tsuga Canadensis, or 

hemlock, has been reported, as well as Pinus lJ/.itis, yellow pine, but these 

identifications are considered doubtful. 

The deciduous forest consists principally of various species of oak, 

elm, bass, poplar, maple, and ash, of which the detailed distribution will be 

given in another chapter. Beech does not occur na,tive, nor chestnut, but 

the black walnut (Juglans nigra) and the Kentucky coffee-tree (Gymno-
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cladus Canadensis) are found native as far north as the valleYJ of the 

Minnesota and Cannon rivers.* 

VIII. THE COMMANDING GEOGRAPHICAL AND COMMERCIAL POSITION OF 
THE STATE. 

The geographical position and natural resources of the state of Minne

sota are destined to make her one of the leading states of the Union. In 

agriculture, and in the manufacture of flour, she already has an advanced 

rank. Her facilities for diversified manufactures and for commerce, and 

her resources of timber and iron, not to mention copper and silver, though 

as yet mainly undeveloped, will in time make her the center of important 

and far-reaching industries, and these will lead to a corresponding position 

in political influence and civil institutions. 

No state in the Union presents greater contrasts ot natural surface 

than Minnesota, nor a wider range of natural resources. From the flat or 

undulating prairies of the southern and western counties, where for scores 

of miles a furrow can be turned from t,he primeval turf without deviating . 

or stopping for a stone or a snag, one may pass in a few hours' travel to as 

rough and impassable hill ranges as can be found in America, or to as dense 

and majestic a "forest primeval." The first decades of a new state are 

given up to the easiest means of subsistence and income. It is only when 

the exigencies of growth and civilization begin to reach out for new fields 

that the more comprehensive industries of commerce and manufactures, or 

of mining, are brought into activity. Minnesota is at present known as a 

great wheat-raising state. That is natural. Her pmirie soil, requiring only 

the plow and the seed, was the easiest of her naturall'esources to bring into 

quick development; but it should be remembered that she has within her 

limits equal advantages for other kinds of wealth and influence. The com

manding commercial position of Minnesota, and the effect it must have on 

her future history, have been thus summarized by Wm. H. Seward in a 

public speech at St. Paul, in 1860. 

WILLIAM H. SEWARD'S OPINION OF MINNESOTA. 

I find myself now, for the first time upon the highlands in the center of the continent 
of North America, equidistant from the waters of Hudson's bay and the gulf of Mexico--from 
the Atl~ntic oc~an and the ocean in which the sun sets. Here, upon the spot where spring up 
almost slde by slde so that they kiss each other, the two great rivers, the one of which, pursuing 

*A few trees of black walnut once grew in the Mi~si8sippi bottoms near Nininger in Dakota county, 
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its strange, capricious, majestic, vivacious career through lake, cascade and river·rapid, and lake 
after lake, and river after river, cataract and bay, and lake and rapids, finally. after a course of 
two thousand miles, brings your commerce half way to Europe; the other, after passing through 
highlands and prairie a distance of two thousand miles, taking tributary after tributary, from the 
east to the west, bringing together waters from the western declivities of the Alleghanies, and 
from those which trickle down the eastern sides of the Rocky mountains, finds its way into the 
gulf of Mexico. 

Here is the place, the central place, where the agriculture of the richest region of North 
America must pour out its tributes to the whole world. On the east, all along the shore of lake 
Superior, and west stretching in one broad plain, in a belt quite across the continent, is a country 
where state after state is yet to arise, and where the productions for the support of human society 
in other, old, crowded states, must be brought forth. 

This is a command.ing field; but it is commanding in regard to the destinies of this country 
and of this continent, as it is in regard to their commercial future; for pawer is not permanently 
to reside on the flastern slope of the Alleghany mountains, nor in the seaports. Seaports have 
always been overrun and controlled by the people of the interior; and the power that shall com
municate and express the will of men on this continent is to be located in the Mississippi valley, 
and at the sources of the Mississippi and St. Lawrence. 

In our day, studying perhaps what might have seemed to others trifling or visionary, I had 
cast about for the future aIld ultimate central seat of the power of the North American people. I 
had looked at Quebec, New Orleans, at Washington and San .Francisco, aRd Cincinnati and St. 
Louis, and it had 'peen the result of my conjecture that the seat of power for North America 
would yet be found in the valley of Mexico, and the glories of the Aztec capital would be surren
dered,in its becoming ultimately, and at last, the capital of the United States of America. But I 
have corrected that view. I now believe that the ultimate, last seat of government on this great con
tinent will be found somewhere within a circle 01' radius not ve1'Y far from the spot on which I stand, at 
the head of navigation on the Mississippi river. 
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CHAPTER III. 

THE BUILDING STONES 
OF MINNESOTA. 

By N. H. WINCHEI,L. 

(A.) THEIR QUALITIES AND DIS'l'RIBUTION. 

I. CRYSTALLINE ROCKS. 

The first quarry in the crystalline rocks in Minnesota, was that now 

owned by Breen and Young at East St. Cloud, in Sherburne county. It was 

opened in 1868, and the stone taken out first was used in the corners, steps 

and trimmings of the United States custom house and post office, in St. Paul. 

Three kinds of stone were quarried and used indiscriminately, and all of 

them may be seen in the building first erected. These are Nos. 1, 6 and 7 of 

the following table of the qualities Rf the building-stones of Minnesota. Owing to 

the large content of free quartz in Nos. 6 and 7, rendering them more diffi

cult to dress under the hammer, the use of these stones has been abandoned, 

and only No.1 is now used. rrhe stone quarried at Sauk Rapids by Searles, 

Collins and Mitchell, and by G. S. Reeder, is very nearly the same in all 

respects as No.1 from East St. Cloud, and there is no doubt that many 

other localities both in Sherburne and Benton counties would afford the 

same. The red and gray syenite of East St. Cloud (Nos. 6 and 7), par

ticularly the red, are also found throughout a considerable part of Benton 

and Sherburne counties, and also in much of Stearns county, under very 
favorable conditions for profitable working. 

The East St. Cloud stone, now generally used, is of a gray color and 

uniform texture. The crystalline grains are rather fine, so that the texture 

is close. The color, however, is disturbed sometimes by the sudden appear-

CHAPTER III. 

THE BUILDING STONES 
OF MINNESOTA. 

By N. H. WINCHEI,L. 

(A.) THEIR QUALITIES AND DIS,!'RIBUTION. 

1. CRYSTALLINE ROCKS. 

The first quarry in the crystalline rocks in Minnesota, was that now 

owned by Breen and Young at East St. Cloud, in Sherburne county. It was 

opened in 1868, and the stone taken out first was used in the corners, steps 

and trimmings of the United States custom house and post office, in St. PauL 

Three kinds of stone were quarried and used indiscriminately, and all of 

them may be seen in the building first erected. These are Nos. 1, 6 and 7 of 

the following table a/the qualities of the building-stones of Minnesota. Owing to 

the large content of free quartz in Nos. 6 and 7, rendering them more diffi

cult to dress under the hammer, the use of these stones has been abandoned, 

and only No.1 is now used. The stone quarried at Sauk Rapids by Searles, 

Collins and MitchelJ, and by G. S. Reeder, is very nearly the same in all 

respects as No. 1 from East St. Cloud, and there is no doubt that many 

other localities both in Sherburne and Benton counties would afford the 

same. The red and gray syenite of East St. Cloud (Nos. 6 and 7), par

ticularly the red, are also found throughout a considerable part of Benton 

and Sherburne counties, and also in much of Stearns county, under very 

favorable conditions for profitable working. 

The East St. Cloud stone, now generally used, is of a gray color and 

uniform texture. The crystalline grains are rather fine, so that the texture 

is close. The color, however, is disturbed sometimes by the sudden appear-



BUILDING STONES. 143 
Crystalline rocks.] 

ance of greenish spots of the size of butternuts, or even as large as six 

inches in diameter, caused by the abundance of a greenish, rather softer, 

mineral; which seems to imply that the whole rock was originally a con

glomerate containing rounded pebbles and stones of different composition, 

and that, on metamorphic crystallization, some of the pebbles refused to 

become wholly obliterated or absorbed into the homogeneous maSB. Some 

of these may be seen in the water-table of the union depot building at 

St. Paul. In the most of the rock, however, these spots are not seen; and 

this is particularly true of the quarries at Sauk Rapids (No.4). 

The fine-grained gray granite (Nos. 1 and 4) consists largely of quartz, 

embraced in a matrix of orthoclase, with but a small proportion of mica or 

chlorite. The dark mica is biotite, and there is but occasionally a grain 

of hornblende. This last sometimes prevails largely over all the other 

minerals in small areas or veins, making a very dark-colored, and also 

generally a coarser-grained, rock. There is also occasionally a grain of a 

triclinic feldspar and of magnetite and some minute crystals of pyrite. 

These minerals have a relative hardness, when expressed on a scale of ten, 

as follows, seven being the hardness of an ordinary knife-blade, and one the 

hardness of soapstone. 

Quartz, 
Triclinic Feldspar, 
Orthoclase, 
Hornblende 
Biotite. 
Muscovite, 
Chlorite, 

7 
6-7 
6-6z 
5-6 
2~-3 

2-21 
1-2 

About one-third of the whole rock is made up of quartz and two-thirds 

of the remainder of orthoclase. About one-half of the rest is hornblende, 

and the residue is divided between the other minerals, chlorite predomi

'nating. The minerals biotite, muscovite and ch}orite, which make the 

crystalline rock easier to cut, are, in this rock, arranged sometimes with 

their cleavage surfaces prevailingly in one direction, or lie in belts, giving 

a faintly striped aspect, constituting gneiss, and much facilitating the 

operations of the quarry· by giving the stone a "rift" so-called, the beds 

being from eight inches to five feet thick. These minerals, however, in much 

of this variety of the East St. Cloud rocks, are evenly scattered through the 

whole rock, rendering it as a mass slightly softer, but requiring the guid-
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their cleavage surfaces prevailingly in one direction, or lie in belts, giving 

a faintly striped aspect, constituting gneiss, and much facilitating the 

operations of the quarry by giving the stone a "rift" so-called, the beds 

being from eight inches to five feet thick. These minerals, however, in much 

of this variety of the East St. Cloud rocks, are evenly scattered through the 
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ance of the plug-and-feather in reducing the large blocks to sizable and 

desired dimensions. 

The composition of the red syenite from East St. Cloud (No 6) is not 

very different from the foregoing, but the feldspar is mainly flesh-red, and 

all the grains are coarser. lt also has a higher percentage of silica, a fact 

that has been discovered practically by the owners who have given up the 

general use of it because of its being more costly to work. In some of the 

outcrops west of St. Cloud, in Stearns county, it becomes .coarser-grained, 

somewhat resembling the red Scotch granites imported to the United States. 

In the winter of 1874-5 a block weighing ten tons was taken out of the red 

granite quarry about three miles west of St. Cloud for a monument base. 

lt waH polished at St. Cloud and was delivered to its purchaser at Chicago. 

This was very fine and greatly resembled the Scotch granite in color, grain 

and polish. At the point where this was taken out the granite rises about 

twenty feet above the general surface, and spreads over more than an acre. 

A similar red granite, found at Watab (No. 10), has furnished several hand

some monuments, some of which were put on exhibition at the Centennial 

Exposition of 1876, at Philadelphia, by Mr. Gurney, the owner. 

The other gray granite (No.7) which is found at the East St. Cloud 

quarries has been noticed at several other place~, and it is probably largely 

distributed wherever the red granites are found. In some places it passes 

by a gradual change into the red, in such a way as to suggest that the 

whole was originally gray, and that the red color has been superinduced 

since its formation by some difference of exposure to the elements. It is 

No. 835 of the geological survey series.* The true composition of this 

rock is not readily ascertained by simple ocular inspection, since the 

quartz and the feldspar are very simila,r in color and luster. When freshly 

quarried they both appear glassy; the cleavage of the feldspar is not evi

dent, though that mineral exhibits an irregular parting or stepstone frac

ture, and when in compact mass it seems to be translucent. Hence the 

general aspect is very much like that of the gabbro of Duluth when freshly 

quarried. It has a clear, bluish-gray, uniform color, and is feebly trans

lucent. The whole content of silica. in this rock is 74.72 p~r cent., being a 

*Tenth annual report, p. 121. 
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little more than that m the red syenite, and for the same reason it has 

ceased to be wrought at East St. Oloud. 

Microscopic characters of No. 1. The intimate structure of the fine-grained gray syenite from 
East St. Cloud can be seen more minutely by examining the colored illustration, plate A, fig. 1, 
which shows a magnified thin-section of the rock in ordinary light increased forty diameters. 
The dark brown grain is biott_te, the light brown and the brownish-green grains are hornblende, 
and the green grains are chlorite. The most of the figure contains minerals that are not individ
ualized in common light. They simply show a general cloudiness due to such included impurities 
as ochreous limonite. The same field is shown in the same position, as it appears in polarized light 
between crossed Nicols, in plate A, fig, 2, where that portion which was ulJ.~ndividualized in com
mon light is seen to consist of numerous different grains, the larger part of them being quartz. 

Microscopic characters of No.4. In plate A, figures 3 and 4, are seen the characters of this 
rock magnified forty diameters, the former in ordinary light and the latter in polarized light 
between crossed Nicols, the same field being represented in each. The green mineral is derived 
from a change in the hornblende, and is as near chlorite as any established mineral; but it shows 
all stages of change from pure hornblende to a green, granular, confusedly polarizing substance. 
When this green substance accumulates abundantly, it acquires a minutely foliated structure 
which indicates chlorite. The large striated grain in the center (fig. 4) is plagioclase, and probably 
albite. 

Microscopic chamcte1'S of Nos. "6 and 10. This rock has very evident grains of quartz. ortho
clase and hornblende,· but they are all more or less affected by included impurities. The quartz 
shows. clouds and linear groups of bubbles and cavities, polarizing brilliantly. The orthoclase is 
filled with impurities so as to be sometimes nearly opaque, and at other times has alternating but 
nearly parallel, undulating and interrupted lines of light and light gray; while the hornblende is 
in about the same condition as described in the last. The figure (No.5, plate A) represents a 
microscopic field containing these three minerals magnified forty diameters, some of the horn
blende evidently being darkened by emery derived from the polishing lap. With an objective 
magnifying two or three hundred diameters these minerals, particularly the quartz and feldspar, 
are seen to contain minute crystallites, some of them being acicular like apatite, or tremolite. 

Microscopic characters of No.7. This rock is composed mainly of quartz and gray orthoclase, 
which are about equally abundant. The quartz is pierced by numerous irregular fissures, and has 
lines of pores, and in the pores are undetermined microlites. The feldspar shows no twinning 
striation, but has the generally clouded appearance of orthoclase when somewhat changed. 

At lake Saganaga are other granitic rocks. They extend over very large 

,~reas, and are favorably exposed for quarrying. Some of them are quite 

light-colored, or very similar to the "white granite" of W atab. They 

qh,ange to a bedded light-colored syenitic gneiss. 

There is also a red syenite, which is seen back of Duluth in the hill-

,rijLIl,ges, and probably extends from there northwestwardly, in an interrupted 

manner nearly to the international boundary line. It is associated with gab

,pro, (No. 2) intimately, and they interchange in areas so quickly that they 
',. I 

:se.ern to have been once both molten at nearly the same time. This rock 

.ll;~s }p~tattracted much attention, and has not been quarried except at 

J~~~-yer; Bay, where Messrs. Wieland 'Brothers have used it in the filling of 

the cribs of their dock. The analysis of this red syenite from Beaver Bay 

is given in the general table (No.5) showing a content of silica amounting 
10 . 
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to 71.S1 per cent. Another a,nalysls of a sample from Duluth gave the fol

lowing results.* 
Silica, 
Alumina, 
Sesquioxide of iron, 
Calcium oxide, 
Magnesium oxide, 
Potassium oxide, 
Sodium oxide, 
Water, 

75.78 
11.09 
2.09 

.86 

.65 
1.06 
6.43 
1.82 

99.78 

At the two points mentioned this red syenite is fine-grained; but from the 

occurrence of occasional boulders of very coarse grain, evidently from the 

same formation in its northeastern extension, along the shore of lake Supe

rior, it is believed that this rock affords a very beautiful and coarsely crys

t,Llline building stone.-I- Besides quartz this rock contains red orthoclase, 

hornblende (often changed to chlorite), magnetite, apatite and ferrite. 

In the Minnesota valley, extending from near New DIm to Big Stone 

lake, are numerous exposures of crystalline rocks. Sometimes these rocks 

present favorable opportunities for the prosecution of this industry, but 

they differ considerably from those of Stearns, Benton and Sherburne coun-

ties. They are generally gneissic, instead of massive. They are more fre

quently true granite. They are always red. While their laminated structure 

renders them more easily wrought. and thus gives them an advantage over 

the firm gray syenites, of the Mississippi valley, it also renders them softer 

anel more tlestruetible under the action of the weather. They seem to have 

less (luartz, and more of the cleavable minerals orthoclase and mica. Still 

there are exceptions to the gneissoid structure of the Minnesota valley 

granites, as may be seen in some of the exposures at Big Stone lake, and in 
the railroad-cuts near Montevideo. 

At East St. Cloud and Watab there i8 still another variety of syenite 

(N o. H), which, however, is probably only a COarser crystalline condition of 

the fine-grained gray syenite (Nos. 1 and 4),t since on analysis it has about 

the same content of silica, alumina and iron. It contains more lime and 

magnesia, but less potash and soda. It consists essentially of the minerals 

quartz, orthoclase, plagioclase, hornblende and biotite. At East St. Cloud 
*Tenth annual report, p. 204. 
tC0mpare Nos, 667,668 and 673; also 685 and 686, tenth report. 
tNos, SOl and 805, p, 106, Tenth annual report. 
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PLATE A. 
EXPLANATION. 

:Figure 1. Fine-grained gray syenite from East St. Cloud ....... , ......... , .... p. 145 
Magnified f~rty diameters. :No.1 of the systematic table. 

}<'igure 2. The same between crossed Nicols. 
Figure 3. Fine-grained gray syenite from Sauk Rapids ... " .................... p. 145 

Magnified forty diameters. No.4 of the systematic table. 
Figure 4. The same between crossed Nicols. 
Figure 5. Red quartzose syenite from East St. Cloud ........................... p. 145 

Magnified forty diameters. No.6 of the systematic table. 
Figure 6. Gabbro from Rice Point, Duluth ............................... , .... p. 147 

Magnified forty diameters. No.2 of the systematic table. 
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this rock was opened by 'Messrs .. Saulpaugh Brothers in 1881, for use in the 

Northern Pacific railroad bridge at Bismarck over the Missouri river. 
Mic1'oscopic characters of No.9. The feldspar of this rock shows the twinning striation of 

plagioclase in some of its grains, but it is wanting in a large portion of them. Magnetite accom
,panies the biotite. and slender cylinilrical colorless microlites cut through the feldspar. Pyrite in 
small quantity is associated with hornblende. 

The so-called "granite" of Duluth (No.2), quarried at Rice's Point, 

belongs to a very different class of rocks, and is now generally designated 

gabbro by lithologists. This term, derived from Italy, is applied to an igne

ous rock consisting of the triclinic feldspar labradorite, augite and magnet

ite. These minerals are all softer than quartz, which is wholly absent from 

the Duluth rock, but which makes up so large a part of the foregoing syen

ites. The rock, however, is more difficult to quarry on account of its tough

ness and homogeneity. It has no gneissoid structure, and the cleavahle 

labradorite has but little effect in prodtwing an easier fracture in one direc

tion than in another. While, therefore, taken in mass, this rock is softer 

than the St. Cloud syenites, it is more difficult and expensive to quarry and 

to reduce to convenient blocks. 

This gabbro makes the chief rock of an important range of hills in Min

nesota. The" Mesabi" in much of its extent consists of the same rock It 

is found to vary somewhat in its color and composition, yet always within 

narrow limits, constituting on the one hand the "felspar rock" of Norwood, * 
where the feldspathic ingredient predominates largely over the other min

erals, and is of a dear, almost glassy transparency, and of a gray color, 

weathering nearly white, and on the other hand the "trap-rock" so-called, 

as it is displayed at many interesting points along the shore of lake Supe

rior, where it has frequently been described as "greenstone:' The green 

color in the latter case results from the change of the augite to delessite, or 

to some chlorite-like mineral under the influence of the weather, and from 

the absorption of iron. The former variation from the typical gabbro is 

No.8 of the general table, and the latter is No. 11 or No.3; the last being 

from Taylor'cl Falls. 
Microscopic characters of Nos. 2 and 8. The labradorite which composes the largest part of 

this rock exhibits beautiful polarization colors, and generally an evident twinning striation in some 
of its grains. Sometimlls it shows a banding of different colors between crossed Nicols. It is cut 
by innumerable irregular cracks. by which finally impurities enter and change its average compo
sition. The augite is apt to be somewhat fibrous from incipient decay, but when fresh its play of 

-*Owen's geological report of Wisconsin, Iowa and Minnesota, p, 360. 
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colors in polarized light is nearly as brilliant as that of the labradorite. Plate A, fig. 6 is so drawn 
as to show a fibrous grain of augite, surrounded by labradorite containing scattered impurities. 
In some parts of this rock the magnetite, which is titaniferous, is very rare, and then it becomes 
the rock No.8, and in some places it is so abundant as to compose the greater part of the mass. 
making an iron ore." Figures 1 and 2, plate B, represent a section of the labradorite of Beaver Bay 
(No.8) magnified forty diameters, the former in common light and the latter between crossed 
Nicols. 

The" granites" of Minnesota are adaptable to a wide range of architect

ure. That which is most used from St. Cloud (No.1), is of a neutral gray 

color, of rather fine, inconspicuously granular texture, and has a resisting 

strength of over twenty-five thousand pounds per square inch. It resists 

fire and the sudden cooling produced by cold water thrown upon. it, 

better than the more quartzose, and more coarsely granular rocks quar

ried at East St. Cloud and Watab. r1'he other varieties, however, are more 

showy in construction, on account of their lighter color as well as their 

more cl08e crystalline texture. Some of them will take and preserve a bet

ter polish, particularly Nos. 6 and 7, and are to be preferred for that reason 

for fine work, such as monuments or tablets, and for all inside trimmings. 

The syenite from Beaver Bay has a uniformly brownish red color and fine 

grain, and when polished is very beautiful. 

These crystalline rocks have been used in some of the principal build

ings in St. Paul and Minneapolis for trimmings, and have been sent for the 

same purpose to several other cities, particularly to Milwaukee, Chicago 

tind Des Moines. At Sank Rapids the fine-grained gray syenite (No.1) is 

made into monuments. Stone from the Sauk Rapids quarries was used in 

the trimmings of the state capitol at Des Moines, and constitutes the entire 

front wall of the block of Nicols and Dean, at St. Paul. It is that used for 

paving at Minneapolis and St. Paul. The trimmings of the U. S. custom 

house and post offiee at St. Paul were taken from the East St. Cloud 

quarries, and embrace all the principal varieties there found, i. e. Nos. 1, 6 

and 7. Much of t,he stone put into the bridge over the Missouri river at 

Bismarck for the Northern Pacific, railroad, came from East St. Cloud, but 

at a point further southeast than the quarries of Breen & Young, and con

sists of another variety (No.9) of syenite. This rock seems to have stood 

the physical tests that have been made by the survey, on Minnesota 

building stones, less successfully than the other crystalline rocks. This, 

"Tenth annual report, p. SO-Rock sample No. 695. 
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The" granites" of Minnesota are adaptable to a wide range of architect

ure. That which is most used from St. Cloud (No.1), is of a neutral gray 

color, of rather fine, inconspicuously granular texture, and has a resisting 

strength of over twenty-five thousand pounds per square inch. It resists 

fire and the sudden cooling produced by cold water thrown upon it, 

better than the more quartzose, and more coarsely granular rocks quar

ried at East St. Cloud and Watab. r1'he other varieties, however, are more 

showy in construction, on account of their lighter color as well as their 

more cl08e crystalline texture. Some of them will take and preserve a bet

ter polish, particularly Nos. 6 and 7, and are to be preferred for that reason 

for fine work, such as monuments or tablets, and for all inside trimmings. 

The syenite from Beaver Bay has a uniformly brownish red color and fine 

grain, and when polished is very beautiful. 

These crystalline rocks have been used in some of the principal build

ings in St. Paul and Minneapolis for trimmings, and have been sent for the 

same purpose to several other cities, particularly to Milwaukee, Chicago 

ttnd Des Moines. At Sauk Rapids the fine-grained gray syenite (No.1) is 

made into monuments. Stone from the Sauk Rapids quarries was used in 

the trimmings of the state capitol at Des Moines, and eonstitutes the entire 

front wall of the block of Nicols and Dean, at St. Paul. It is that used for 

paving at Minneapolis and St. Paul. The trimmings of the U. S. custom 

house and post offiee at St. Paul were taken from the East St. Cloud 

quarries, and embraee all the principal varieties there found, i. e. Nos. 1, 6 

and 7. Much of t,he 8tone put into the bridge over the Missouri river at 

Bismarck for the N ol'thern Pacific. railroad, came from East St. Cloud, but 

at a point further southeast than the quarries of Breen & Young, and con

sists of another variety (No.9) of syenite. This rock seems to have stood 

the physical tests that have been made by the survey, on Minnesota 

building stones, less successfully than the other crystalline rocks. This, 

"Tenth annual report, p. SO-Rock sample No. 690. 
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however, may be due in some measure to the fact that in reducing a block 

for a test to the required dimensions with a hammer and chisel, it is more 

likely to be checked ~md weakened if coarsely crystalline, as this rock is, 

than if it be fine-grained; and some of the tests may have been influenced 

by such imperfection in the samples. Still, the greatest care po:-;sible was 

taken to avoid any unfavorable results from such a cause. 

The gahhro of Rice's Point, Duluth, has been employed in a few build

ings at Duluth, both as cut trimmings and for rough walls. It has also been 

used for monuments and for hases, to which it is specially adapted, being 

cut under the chisel and polished more easily than any of the crystalline 

rocks that contain quartz. The same kind of rock at Taylor's Falls has heen 

hut little employed for any purpose, though the rock there is favorably sit

uated hoth for working and for transportation. 

The labradorite rock (No.8) has a lavender-blue or hluish-gray color, 

and is vitreous and suhtranslucent in thin sheets. It does not have the 

opalescence which distinguishes the labradorite from the typical locality 

. and from Lewis county, N ew York, but it has a compact, perfectly crys

talline texture, with crystals as large as ~ or 1 inch across. In some of the 

"greenstone" at Beaver Bay are perfect crystals over two inches in diameter, 

distributed porphyritically in the mass, but this structure is very rare. This 

beautiful rock, when suitably handled, will constitute a valuable material 

for ornamental slabs and columns, and prohably also for china ware. Titanic 

acid, which sometimes is found in this rock, even in large quantities, is found 

in nearly all porcelain clays, * at least in those of New Jersey, and suggests 

not only the possible origin of the kaolinic clays used for earthen-ware, but 

also the adaptability of the undecayed rock to the same uses. 

2. QUARTZYTES. 

The red quartzyte at Redstone, in Nicollet county, which also is seen in 

Cottonwood, Watonwan, Rock and Pipestone counties, is sparingly used for 

building stone at points contiguous; and one or two car-loads are known to 

have been shipped to Minneapolis. It is the hardest stone in the state, or in 

the United States, probably, that can be stated to have been used for purposes 

of building. It consists almost wholly of quartz (84.52 per cent.), the red 

*Report on the clay deposits of New Jersey. Cook, 1878. p. 271. 
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color being due to iron oxide which is disseminated among the grains 

and throughout their cement. As a layer embraced in this rock, the ma,te

rial known as "red pipestone", or catlinite, is found in Pipestone county and 

other places in southwestern Minnesota. This rock is very difficult and 

costly to dress into dimension blocks, but it is indestructible when once 

placed in a, wall. 

The qua,rry at Redstone, near New DIm, was opened in 1859 by Nicholas 

Thinnes, but since then several other parties have done most of the qua,r

rying, none of it, however, in a systematic ma,nner. The quarries are con

tiguous and exhibit the same kind of rock. Much of that which is used now 

is thin-bedded, from one-half inch to two inches thick, but the stone could 

he got of any size and thickness desired. The layers dip about 15 degrees 

toward the N. N. W. As compared with the rock at Sioux Falls, the oppor

tunities here for quarrying are greater, and the stone is much more easily 

wrought. Its bedding is thinner and softer, though it is likely tlmt by exca

vating deeply these beds would be found to be firm and purplish within. 

Some of the stone is wholly disintegrated, or loosened so as to be a sand

rock, losing its color to the depth of 2-8 feet, and some beds a,re loose

grained. Some of the lower beels are syenitic.* 

Samples of the Redstone rock in construction can be seen in :::lommers' 

hlock and Frank Erd's residence, both at New DIm, and a,lso in the basement 

of the Catholic church a,t the same place. 

In Cottonwood county an extensive ridge of this rock, mainly covered 

by the glacial drift, runs east and west through Storden, Amboy, Delton 

and Selma townships, a,nd enters Adrian in Watonwan county. Along 

the bra,nches of Mound creek in Amboy and in Germantown, are fre

quent and favorable exposures. On the Little Cottonwood river are excel

lent opportunities for qua,rrying flagging; some pieces loosened by 'the 

action of the water being five or six feet long by three to five feet 

wide, and three or four inches thick. Many pieces much thinner are also 

found. Outcrops of the quartzyte occur frequently along the summit and on 

both slopes of this ridge, even where there is no water-course. The rock 

here ha,s mostly a reddish gray color. Its stratification is in some pla,ces 

nearly horizontal, but more commonly it dips several degrees, often toward 

*See the first annual report, p, 75, 
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'See the first annual report, p, 75. 
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the south. This range of quaItzyt.e, being .the only rock found accessible 

throughout a wide extent in that part of the state, will be more largely 

quarried as the country becomec; settled more t.hickly, and as buildings of 

more substantial character come to he required in the hLrger t.owns. 

In Rock county are numerous exposures of t.he same red quartzyt.e,* 

the principal one, known as The ~fo1tnd, being west. of't.he Roek river, near 

Luverne. This mound is caused by the breaking off, ne,lrly perpendicularly, 

of the strata of an extensive high plateau running nort.hwest from there, 

consisting of this rock. rrhe elevation is 175 feet. above t.he river. The 

perpendicular bluf!, of rock rises from fort.y t.o sixty feet in it.s highest. part, 

but owing to a dip of about. twent.y degrees from the horizon t.Gward t.he 

west, or partly northwest, and to the breaking off of the upper layers, caus

ing a gradual ascent from the brow of the hill backward t.hrough several 

rods, the actual thickness of beds visible may be 150 feet. The rock here 

appears to be almost entirely a reddish, or pink, heavy-bedded quartzyt.e. 

If wrought there might be some softer and thinner layers discovered, and 

such probably exist in the lower parts of the bluff, now hid by t.he copious 

talus of refractory and large blocks fallen from the hard layers above. The 

main bluff curves westwardly at bot.h ends, and by reason of the dip and 

ravines that enter the valley from the west., its exposed layers gradually 

disappear under the soil in that direction, but. evidently are the cause of t.he 

range of elevated land running northwestwardly, since they "are seen in 

numerous other places. 

The principal locality in Pipestone county is at the famous quarry 

of the Indians near Pipestone City, which, however, was worked by them 

for the layer of metamorphosed red clay which is embraced between the 

quartzyte strata. There has been but little quarrying done at this place, 

the greater part of it having been executed by the Indians. There is a 

ledge of rock which runs north and south nearly three miles, consisting of 

layers of red quartzyte with a gentle dip toward the east, forming a per

pendicular' escarpment toward the west, and rising at its highest point not 

more than twenty-five feet above the level of the prairie on the west. The 

rock here in general is exceedingly hard, in heavy layers one to three feet 

thick, separated by jointage planes into huge blocks of angular shapes, that 

*Compare the sixth annnal report. 
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lie often somewhat displaced . ." The eolor is sometimes pinkish, but in the 

massive portions it is also purplish. When it is brick-red the strata are apt 

to be thin and also more aluminous. 

At Sioux Falls, in Dakota, this rock has one of its characteristic 'ou:b~ 

crops, not only being the cause of the water-fall but presenting perpendicu 

lar walls between which the river flows for some distance before it reaches 

the falls. The rock here dips six or eight degrees toward the south. The 

beds are purple within, especially the thick ones, but toward the outside and 

along the joints they are changed in color to a rose-red, or to a pinkish red. 

None of the brick-red, heavily iron-stained color can be seen. The effect 

produced .by weathering not only changes the color but also the hardness, 

so that the rock goes into a loose sandrock again and crumbles in the hand. 

This occurs to so large an extent that in suitable places it is gathered and 

used for mortar. There are also some beds that are now wholly (so far as 

can be seen) in this friable condition. The sand that results is a pure silica, 

nearly white, and translucent, though it is apt to show at first a slight 

pinkish tint, arising from the remains of the cement among the grains. 

There is visible here, of the bedding, a thickness of about fifty feet, and the 

river goes over the beds from south to north, producing a fine water-power . 

At the quarries the regular strata are from six to eighteen inches thick 

Some of the beds are purple, but that color seems to fade out gradually, 

passing thrG'Llgh the "fawn color" of the Kasota stone of this state, to a 

light pink sandrock. The county jail at Sioux Falls is built of this rock; 

also the Queen Bee flouring mill, and it is being employed exclusively in the 

territorial penitentiary at the same place. It is used at Omaha, Nebraska, 

for street paving, under the name of "Sioux Falls granite." 

For ornamental purposes this rock has not been much employed. It 

will take a perfect polish, owing to its large content of free quartz, and will 

retain it longer than any granite. Small ornaments have been made of 

some of the richly colored strata, and sold under the name of "jasper", and 

some monumental bases have been constructed of it. The strata are very 

regular and firm, but at the same time are broken with a heavy sledge :art 
the quarry. They break at random, and those blocks which happen to pre

sent a face suitable are used for range-work in the wall, the remairideT 

being needed for filling and for the back-side. 

• 
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This stone is destined to be extensively used in the southwesterli part 

of the state, and in the st::ttes still further southwest, notwithstallding its 

refractory nature, because of iti:l accessibility, and the absence of all other 

kinds of building-stone, and tLt the f>ame time it f>eems to be one of the 

most promising formations for flagstone in the state, though it has not been 

employed for that purpose. Similar quartzytes are found in the northern 

part of the state. 
• There is another silicious rock, perhaps deserving the name of quartzyte, 

of a very different color and belonging in a very much later geological 

period, which is seen at several points in the banks of the Minnesota river 

between New Ulm and Mankato. It has supplied some very good building 

material, and will also furnish flagstone. The layers are about four inches 

in thickness as they appear after long weathering and are tough and firm. 

They are associated with alternating layers of friable sandstone which aid 

in their extraction. These beds are sometimes so coarse as to warrant 

their being designated a conglomerate. The whole rock is light colored, or 

sometimes rusty, and horizontally stratified. As a building material it is 

very desi.rable, but the toughness and hardnesf> of the texture, and the 

thinness of the beds, make it more suitable for flagging than for building. 

These beds are exposed on the N.E.l Sec. 16, Courtland, Nicollet county, 

rising 35 or 40 feet above the river, favorably situated for working. Some 

of the layers reach a thickness of six feet when they are wrought, this effect 

arising from the union ana cementation of several of the thin layers at some 

depth within the quarry, a phenomenon which is common to all formations. 
Microscopic characters of No. 12. The quartz is in rounded grains from one-tenthmm. to 

onemm . in diameter. 'l'hey all have the optical characters of crystallization. They are generally 
not in immediate contact, but are separated by the cementing substance. They contain many 
impurities which seldom have an evident crystalline form. There are also other large grains 
which are now nearly or quite opaque from decay. These seem to have been originally some other 
mineral, perhaps feldspar. Some of these are red in reflected light, and they give the color to the 
rock. but when reduced in size they seem to be scatteringly disseminated even through the quartz 

. grains, where they do not appear red, but somewhat yellowish, and semi-transparent. Tile cement
ing substance is composed partly of this red amorphous altered mineraL Figures 3 and 4 on plate n, 
show this rock magnified forty diameters, the latter in polarized light. 

S. DOLOMITES. 

Under the term dolomite are embraced here only those magneSIan 

limestones that show, on analysis, at least as much as forty per cent. ot 
carbonate of magnesia.* It will be seen by the table that, so far as they 

*Dolomite is a compound of carbonate of magnesia and carbonate of lime, the lime being 54.4 per cent. and tlw 
magnesia 45.6. . 
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are employed as material for construction, the dolomites are confined to the 

St. Lawrence formation, and at the same time that none of them reach the 

percentage of magnesia required for pure dolomite. Besides the analyses 

that have been made by the survey; Dr. Norwood's may be referred to, exhib

iting the same fact, viz: 

From the shore of lake Pepin, 
From lake St. Croix below Stillwater, 
From Gray Cloud island, a short distance above Hastings, 
From thirty miles below lake Pepin, 

Carb.lime. 

52. 
48.3 
51.4 
29.7 

Carbo mag. 

42.2 
36.8 
40.7 
9.7 

It seenis not only that the formation varies slightly from place to place, 

in respect to the per cent. of magnesia, but also from layer to layer within 

itself, since from the same quarry (as at Stillwater) the compact, even

grained beds which are most highly prized for building, containing over 

forty per cent. of carbonate of magnesia, alternate successively with 

vesicular and irregular strata which contain somewhat over thirty-seven 

per cent. The texture, however, does not always vary with the per cent. of 

carbonate of magnesia in the same direction; at Lanesboro the even-bedded 

and compact rock contains hetween twenty-eight and twenty-nine per cent. 

carbonate of magnesia, while the vesicular beds show forty-two per cent. 

The vesicular texture of' the Lanesboro rock, however, is not like that of 

the rock from Stillwater with which it is here compared, but more like the 

finely vesicular texture of the rock from Frontenac. The vesicular rock at 

Stillwater is irregularly porous, or cavernous, and has a darker color. 

The St. Lawrence formation is the limestone which is conspicuously 

exposed in the bluffs of the St. Croix and Mississippi rivers from Stillwater 

to the Iowa state boundary. It generally forms the tops of the bluffs, and 

causes the precipitons portions, the lower portions being made up of fallen 

debris, hiding the underlying sandstones. It is not only seen abundantly 

along these streams, but also along the bluffs of all the streams that flow 

into the Mississippi from the west between Hastings and Brownsville. Of· 

the limestones of the state it affords more exposure, and is more generally 

employed for construction, than any other. Throughout its whole extent in 

Minnesota it furnishes a very excellent material for building-indeed one 

of the best, considered in all respects, to be found in the United States. Not 

only does it furnish the dolomites (Nos. 13, 14, 15 and 16), but also many of 
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those here classed as dolomitic limestones, which rank (some ofthem) higher 

on the comparative scale than some of the dolomites. It shows also some

times a percentage of insoluble matter as high as ten or eleven, which seems 

to replace carbonate of magnesia rather than carbonate of lime. When, 

however, the insoluble matter is largely aluminous it seems to replace also 

carbonate of lime, and the comparative rank of the stone as a building 

material is injured. 

An analysis of a sample from Sugar Loaf, Winona, largely used in the 

State Normal School at that place, gave the following result. 

Insoluble (mainly quartz), 
I<'erric and aluminic oxides, 
Calcium sulphate, 
Calcium carbonate, 
Magnesium carbonate, 

Total, 

24.21 
3.32 
4.32 

47.11 
20.07 

99.72 

In this case the high rate of the per cent. of silica was due partly to the 

existence of silicious aggregations isolated from the mass of the rock, and 

partly to the geodic cavities lined with fine quartz crystals. The Lulk of the 

rock probably would not show a,ny higher rate than ten or eleven per cent. 

Microscopic character of the dolomites, Nos. 13, 14, ane116. No. 13 is seen in plate B, fig. 5, 
No. 14 in plate 13, fig. ti, and No. 16 in plate C, fig. 1. They are aU magnified forty diameters. 
The first (No. 13) is interspersed with natural cavities which the rock shows to the naked eye. 
These seldom exceed a millimeter in diameter. In some places there are similar spots in the thin 
section, which are now filled with a very fine-grained substance which has the same general color 
as the rock itself, but which appars isotropic between crossed Nicols, and if highly magnified does 
not exhibit any crystalline forms of microliths. Sometimes these isotropic spots have a dim con
centric banding of light and dark, as if they were due to successive accretions from the surround
ing rock. Sometimes between crossed Nicols they show a black cross which becomes dissipated 
on rotation and returns again. The whole rock is somewhat stained with ochre, and shows very 
rarely a sman grain of quartz. The individual grains of dolomite are small, and do not often show 
the two cleavage systems. 

No. 14 is a much more dense rock. Its individual grains are from one-fiftieth''''"· to four
fiftiethsmm. in diameter. They are angular, but show no cleavage lines. They are flecked with 
numerous impurities. 'When seen with a low magnifying power they polarize between crossed 
Nicols in colors of blue and yellow. This rock also contains an occasional grain of quartz. 

No. 16 is very similar in all respects to No. 14, but is somewhat coarser, some of the larger 
grains sometimes having a trace of the natural cleavage remaining, as wen as the rhombic form of 
the crystals. 

The dolomites here spoken of, and the dolomitic limestones from the 

same formation (Nos. 17, 18 and 21), are of a buff color, varying to a light 

drab, the latter appearing in the coarsely vesicular beds, as No. 18, from 

Stillwater, and they have therefore a lively and cheerful expression in any 

building. The rock is but slightly changed after many years of exposure 
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to atmospheric influences; indeed it has not been in use long enough yet in 

the state to show any change whatever by lapse of time, although it is in 

some of the oldest buildings of the state. The homogeneity of its texture 

and composition, and the regularity and thickness of its bedding, are quali

ties that enable it to supply slabs and blocks of any desired dimensions. At 

Frontenac it is cut into ornamental forms with comparative ease, and the 

same kind of beds as those at Frontenac are found throughout the south

eastern part of Goodhue county, and the northern portion of Wabasha. Its 

resistance to pressure, amounting sometimes to 25,000 pounds per square 

inch, is more than that of most granites, * and i~ sufficient to warrant its use 

in all structures, while for door moldings and caps, for sills and water-tables, 

aml for all trimmings to brick structures it is unsurpassed. 

As a material for building, dolomites and dolomitic limestones rank 

very high. Numerous remains of Roman architecture in Engla1).d, and par

ticularly at York, the seat of the commercial and military power of the 

Roman empire in Britain, have been found executed in dolomitic limestone, 

and many of them are in a better state of preservation than the generality 

of structures of later date.-;- Conisburgh castle, as old as the time of the 

Normans, situated between Doncaster and Rotherdam, is built ot a coarse

grained, semi-crystalline and partially oolitic magnesian limestone, and 

some of the blocks still show the marks of the chisel. The old Southwell 

church is constructed of magnesian limestone from Bolsover Moor. The 

new houses of parliament at Westminster are constructed of dolomite or 

dolomitic limestone, quarried at N orfal near North Anston, England. This 

stone was chosen after an exhaustive f:learch throughout the British islands 

by a government commission, as the most suitable, all things considered, for 

the important structures that were contemplated, notwithstanding the gra

tuitous offer of granites from Scotland. This stone from North Anston is 

nearly a pure dolomite, containing from forty-four to forty-five per cent. of 

carbonate of magnesia, and about two per cent. of silica, iron and alumina. 

The report of the commission, consistill g of Sir Henry T. De la Beche and 

Dr. William Smith, geologists, Charles Barry, architect, and Charles H. 

"Of ninety-nine tests of granites, reported by general Gillmore in the report of the chief of engineers 1875 part 
II. p. 846, not one reached 25,000 pounds per square inch. ' , 

tLithology, or observations on stone used for building. O. H. Smith. 
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Smith, "a practical man well acquainted with the working of stone", con

cludes with the following recommendation: 

"Having weighed, to the best of our judgment, the evidence in favor 

of the various building stones which have beEm brought under our con

sideration, and freely a,dmitting that many sandstones as well as limestones 

possess very great advantages as building materials, we feel bound to state 

that for durability, as instanced in Southwell church, &c., and the results 

of experiments as detailed in the tables; for crystalline character, com

bined with a close approach to the equivalent proportions of carbonate ot 

lime and carbonate of magnesia; for uniformity in structure, facility and 

economy in conversion, and for advantage of color; the magnesian lime

stone, or dolomite, of Bolsover Moor and its neighborhood, is, in our opinion, 

the most fit and proper material to be employed in the proposed new Houses 

of Parliament." 

This preference for magnesian limestones is confirmed hy the physical 

and chemical tests that have been conducted by the survey on the building 

stones of Minnesota, and by observations made in numerous places on the 

practical capacity of such stones to resist the action. of the weather, as may 

be witnessed by anyone in the bold and precipitous escarpments of the 

St. Lawrence limestone, as they appear in the bluffs of the Mississippi 

river between Hastings and the Iowa boundary line. 

If the inquiry be pushed further, and some cause for the remarkable 

durability of dolomites and dolomitic limestones be sought, it will doubtless 

be found in the chemical nature of magnesia as compared with lime, or ot 

carbonate of magnesia with carbonate of lime, or at least of dolomite as 

compared with calcite. 

Magnesia as c01nparecl with lime. Magnesia, which is· represented by the 

chemical symbol MgO, is a compound of the metal magnesium and oxygen; 
. . 

and lime, represented by CaO, is formed by uniting calcium and oxygen. 

Either one may be obtained by the calcination of their carbonates, which 

is performed in any ordinary lime-kiln. In the case of the production ot 

quicklime from a magnesian limestone the magnesia and lime are intimately 

c(~mnected. In the burning of pure limestone a pure quicklime is obtained. 

In the former case the magnesia may be separated from the lime by dissolv

ing them first in hydrochloric acid, and then adding a solution of soda or 
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potassa, when the magnesia is precipitated in the form of a hydrate. Mag

nesia and lime differ in solubility in water. The former is almost insoluble 

in water, while the latter unites with it with great ayidity, the heat evolved, 

as in slaking lime, being s~fficient, sometimes for the ignition ·of wood. The 

hydrate thus produced is soluble in 530 times its weight of cold water. 

Lime· has a much stronger attraction for carbonic acid than magnesia, 

and in calcination of their carbonates the magnesia parts with it sooner 

than the lime. Non-air-slaked magnesian quicklime (i. e. a lime produced 

by the calcination of a magnesian limestone) remains in a caustic state much 

longer than pure quicklime, when freely exposed to the air, and hence is 

injurious to vegetation when mixed with soils, 'for several months. This is 

owing to the slowness with which the magnesia extracts carbonic acid from 

the air. But pure quicklime very soon becomes neutralized or "sets" by 

the absorption of earbonic acid from the air. It is for the slowness of set

ting, and the gentler evolution of heat in slaking, that the magnesian quick- . 

lime is preferred by masons; at the same time the cement is more perma

nent. 'rhese distinctions all show the greater immobility and permanence 

of magnesia as compa.red with lime. 

Carbonate Rf magnesia ((s compared with carbonate of lime. Magnesium 

carbonate, or magnesite, whieh oecurs in nature as a mineral, is infu~ible in 

the blowpipe flame, and is nearly insoluble in eold dilute hydrochloric acid. 

It is insoluble in water. On the other hand the earbonate of lime, which 

constitutes the hulk of all limestones and marbles, is not only soluble in 

cold acid with rapid efferveseence, but also in water, making what is known 

as "hard water." 

Dolomite compo/'edwith ('([leite. If a grain of pure dolomite be placed in. 

hydrochloric aeid it will effervesce very feebly, if at all. On applying heat 

the solution is mor~ evident. Oalcite effervesces rapidly in hydrochloric or 

nitrie aeid. Dolomite has a hardness of 3i to 4, <1nd calcite has a hardness 

of 3. Water eontaining a small amount of carbOLic acid derived from the 

soil, passing into the earth dissolves carbonate of lime from the rocks and 

becomes hard. When it evaporates again, as in caverns, it leaves a small 

sediment which by long accretion forms stalactite". In regions ofmagne~ian 

limestones the incrustations and stalaetites that are formed in caverns con

sist almost wholly of carbonate of lime, containing only a mere trace -of 
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magneSIa. When it is remembered that atmospheric air contains carbonic 

acid, and that rain-water contains nitric acid, the greater destructibility ot 

limestone as compared with magnesian limestone, not only in the weather 

but also when subjected to artificial physical tests, is fully explained by the 

foregoing comparisons. 

The oldest quarry in this formation, in the state of Minnesota, is that 

of Dr. C. Carli, at Stillwater, now operated hy Mr. Conkling, opened in 1847. 

It is near the northern limits of the city, at the top of the bluff of St. Croix 

lake. Since then several other quarries more favorably situated, IL1ve been 

opened, and have furnished considerably more stone than that of Dr. Carli, 

viz. those of Hersey, Staples and Hall, and of Fayette Marsh. These were 

begun in 1854. The stone from all these quarries is of about the same 

quality, and the stratification is very similar. There is, at least at the 

quarries of Mr. Marsh and of Hersey, Staples and Hall, an alternation of 

horizontal strata, from three to six feet each, of differently textured rock, 

the whole thickness amounting to about seventy feet. One kind is coarse 

and vesicular, of a dark color, and is used only for heavy masonry. The 

blocks taken out are from eighteen to thirty inches thick. This is No. 18 

of the general table. Another ~ind (No. 14) is useful for all work, owing to 

its homogeneous and granular but compact texture. It yields a good sur

face under the hammer, so much so that it is also employed for bases for 

marble tombstones. It is also used for ashlers, pilasters and copings, and 

for all common trimmings. It is in every way a valuable stone, and should 

compete in Minnc~ "Jolis and St. Paul sueeessfully with the argillaeeous 

stone imported at considerably greater eost from Iowa (N 0.40). The ri,j

eulous infatuation for an imported stone is exhibited in numerous buildings in 

Stillwater, partieularly in the school-houses and churches, where can be 

seen the blue, disintegrating shaly limestone of St. Paul used as trimming:,,; 

in walls made of much more durable stone quarried at Stillwater. In some 

places the blue stone is already splitting apart in thin laminm, and will 

wholly disintegrate long before the walls themselves show any damage 

from the weather. Sometimes this eompact and fine-grained rock is more 

coarsely granular, or consists of little crystals of dolomite, in certain strata, 

in which condition the quarrymen distinguish it as "sandrock." 

Some of the principal buildings that contain the Stillwater rock are 
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the following, located at Stillwater, viz., the Irish Catholic church and the 

State Prison (both with trimmings of Kasota stone, No. 23), the public 

schools, the Holcombe block, the store of Isaac Staples, the Universalist 

church, and others; the Marsh block, the Phalen and the To~inus blocks; 

At Red Wing this formation is more used for quicklime than for build

ing stone. The principal quarries are owned by Dr. W. W. Sweeney in Barn 

bluff, R. L. Berglund and G. A. Carlson. The quarry of Dr, Sweeney was 

opened in 1865, and has been in constant use from that time to the present. 

That of Mr. Berglund was opened in 1868, and Mr. Carlson's somewhat later. 

The stone obtained at Red Wing from the quarries exhibits the same 

kind of alternation of strata as that which has been described at Stillwater, 

except that the vesicular beds are somewhat more siliceous, and at the same 

time not so coarsely porous, which renders the whole product of the quar

ries somewhat better adapted for construction than that of the quarries at 

Stillwater. At Red Wing the aggregate thickness of the St. Lawrence 

formation is about 120 feet, in which there is much excellent building-stone, 

some layers being five feet thick. Pieces of any size, limited only by con

venience of handling, can be got out, and some of it is very conveniently 

quarried in the form of flagging. The quarry of R. L. Berglund, situated in 

a bluff near Oakwood cemetery, furnished stone which has been cut into 

rounded columns for the fronting in a block on Bush street, between third 

and fourth. They are ten feet long tapering from about a foot to about 

nine inches in diameter. The porousness of the rock makes only a bush

hammer dressing suitable, but these columns show that the rock is adapted 

to a great range of architectural uses. The stone in the Catholic church 

at Red Wing came from the quarry of Mr. Berglund, and the stone in the 

Episcopal church from Mr. Carlson's in Sorin bluff. The Red Wing and 

the Diamond flouring mills are built of the Red Wing stone; also the piers 

of the railroad bridge at Hastings. 

The rock obtained at Frontenac (No. 13), known as the Prontenac stone 

is light buff, and evenly and finely vesicular, in heavy beds of five feet and 

less. It was formerly obtained in the N. W.l: Sec. 21, T. 112, R. 13, Florenee. 

But now it is quarried near lake Pepin, at Frontenac, from near the bottom 

of the St. Lawrence formation, 110 feet below the top of the bluff. The 

perpendicular exposure of the beds in the bl uff amounts to sixty -six feet. This 
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stone is largely shipped to St. Paul, Minneapolis and other cities of the state. 

Machinery (steam) is employed at Frontenac for sawing and rubbing the 

stone. It has been put into the Lindeke & Shurmeier bloek in St. Paul as 

trimmings, also i.n the state capitol, and composes the entire wall of the Bar

ney block. In Minneapolis the Wood block is built of it. Aecording to the 

tests of general Gillmore (see the general table)* this stone has greater 

strength to resist crushing when set "on edge" than when "on bed", which 

is an unusual peculiarity, and one which adds considerable to its desirability 

for use in columns that are to be subjeeted to great weight. The future 

supply of this stone is practically unlimited. The Sc1me vesicular texture 

which pervades it at Frontenae, and the same ease of quarrying, extends 

over many squa,re miles in southeastern Goodhue and northern Wabasha 

counties, in some cases passing into an oolyte. The quarries at Florence 

were opened in 1855. 

At Winona the first quarrying was done in 1854, at the quarry now 

owned by John O'Dae. That of C. H. Porter was begun in 1870. E. O. 

Wallace also has a quarry in the same bluff. Generally throughout Winona 

county the uppermost 75-})0 feet of the St. Lawrence formation are cherty 

and concretionary, and wholly worthless for building purposes, and nearly 

so for lime-burning. There are hardened masses, or tors, projeeting from 

the face of the bluffs in numerous instances, some of which may be seen 

in the valley followed by the Winona and St. Peter railroad, and others 

near Homer, which are due to the concentration of this silieeous and con

cretionary structure, rendering the rock 'more capable of resisting the 

attacks of the weather. The lower layers are the most valuable for con

struction, and they are wrought at Winona and at Dresbaeh. The rock is 

fine-grained, homogeneous and compaet, of a light-buff color, some of it 

also being stained like the Kasota rock, but in stripes horizontal with the 

beds. See the general table, No. 15. 

At Winona, blocks eight by nine by seven feet have been taken out by 

Mr.O'Dae. Indeed there is no trouble at any of the quarries in obtaining as 

large blocks as may be needed for any purpose. Yet the most of the pro

duct of the Winona quarries is used for quicklime. As a building stone, 

it has been sent to Minneapolis, St. Paul, and to Deadwood, in Dakota 
"The same result was reported in 1875, by general Gillmore. Report of the chief of engineers, 1875, Part II. p. 851. 
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territory, and has formerly been considerably used for bridges and other 

construction on the line of the Winona and St. Peter railroad. It is seen 

in the Congregational and Episcopal churches at Winona, and in the 

county jail. The Congregational church at Winona is represented on 

plate E. 

The most extensive quarry in this formation in the state is that of the 

Chicago and Northwestern railway, near Stockton. This quarry was first 

opened in 1876, in a systematic manner, though some stone had been taken 

out at intervals before. The rock lies here, as in other quarries men

tioned, in regular horizontal strata, from nine inches to twenty-five inches 

in thickness, with rather more frequent _ and irregular joints than in the 

quarries along the Mississippi. The texture, so far as the stone is used, is 

homogeneous and fine, though somewhat vesicular. rl'he beds, however, 

are disturbed by porous and cherty masses which obliterate the stratifica

tion, and are much more difficult to reduce to blocks suitable for transpor

tation. This is only fit for rip-rap and filling, and is so employed largely. 

The largest block ever shipped from this quarry contained sixty-eight cubic 

feet. Some 300 men have employment about these quarries, and nearly 

fifty more are engaged in dressil;tg the stone for various bridges and build

ings along the line of the railroad. The formation has a thickness of 162 

feet, as measured, back of Stockton, on the road to vVinona, but at the 

quarries the thickness visible is only 145 feet. 

This formation is quarried about a mile east of Caledonia, in Houston 

county, whence it has furnished tlie stone seen in several large buildings at 

Caledonia, notably the German Catholic church and the county jail. The 

latter is a fine building, the courses being about ten inches thick, rubble

dressed, with trimmings of the same. At La Crescent the public school

house was built of stone from the St. Lawrence, quarried in the bluff north 

of the village. At Brownsville is a quarry in the same rock, which sup

plied heavy stone for the railroad, and for other uses. 

The quarries at Lanesboro, in Fillmore county (Nos. 16 and 21), have· 

been used in the construction of several large buildings at Lanesboro. The 

most of the rock is vesicular, often coarsely so, in which case it is used in 

heavy blocks for the coarse masonry of bridge piers and foundations. When 

finer-grained it can be cut into delicate forms. When dressed for window-
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Congregational Church, Winona ................................................ p. 162 
Erected in 1880-82. 

Built of dolomitic limestone quarried at Winona. Has trimmings of Fond du Lac sand
stone, except the carved capitals at the door-corners, which are from Froritenac. 
The front steps are from Kasota. 
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The state Capitol, st. Paul. . . . . . . . . .. ............................... . ....... p. 163 
Erected in 1882. . 

The walls are of red pressed-brick made at Red Wing. 
The trimmings are of the dolomite quarried at Frontenac. 
At the grade line is one~course of ten inches of the brown sandrock from Fond du Lac. 
The foundation, and the range-work below the water-table are from the limestone 

quarried at St. Paul. 
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caps and sills the cut surfa,ces appear nearly white. The bedding varies in 

thickness from two or three inches to two or three feet. Similar beds are 

quarried at Whalen, in Fillmore county, and at Rushford. At Lanesboro 

the Lanesboro hotel, the large flouring mill, the Presbyterian and the Cath

olic churches and the public school, as well as a number of business blocks, 

are constructed of this stone. 

The state capitol at St. Paul, erected in 1882, is built wholly of Minne

sota materials (plate D). The walls are made of red pressed-brick from Red 

Wing. The trimmings of the windows and doors, the cornice and the water

table, are of the dolomite of Frontenac (No. 13). At the grade .line is one 

course of ten inches of the brown sandrock from Fond du Lac (No. 34). 

The foundation and all below the grade line, is of the blue dolomitic lime

stone of the upper part of the Trenton quarried at St. Paul (see No. 22), and 

from the grade-line to the water-table the walls are of the regular blue 

limestone of the Trenton in broken ashIer work (No. 28). 

4. DOLOMITIC LIMESTONES. 

As already remarked, the same formation which fui11ishes the dolo

mites just described, also furnishes the most of those here grouped as 

dolomitic limestones, and very often the two are found in the same quarry 

in regularly alternating strata. The characters of these rocks, and their 

manner of occurrence, have been described therefore, in some instances, in 

giving the particulars concerning the dolomites. The two sorts do not pre

sent such unlike physical characters, in some instances, as to require their 

separation in construction, and they are then used undistinguishably in the 

same building. This is particularly true of the quarries at Stillwater, Red 

Wing, Frontenac, Winona, Stockton :etnd Lanesboro, which are all in the 

St. Lawrence formation. But the quarries at Shakopee, Kasota and Man

kato, i:lituated in the lower portion of the Minnesota valley, are from 

another and a higher formation (the Shakopee), though still embraced, in 

general, in the same series of alternating sandstones and limestones, which 

with some misapprehension of the stratigraphy, wel·e placed by Dr. Owen 

partly in the "Lower Magnesian," and. partly in the Potsdam, and partly 

denominated St. Peter. 
The rock of these last mentioned localities, however, is very similar 
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to that from the St. Lawrence, in outward characters, a circumstance which 

explains the reference of its outcrops to the same horizon as the St. Law

rence, by Dr. Owen and others. In chemical constitution, however, it is 

found to be rather more silicious, having more frequent cherty beds or 

nodules, and distinctly arenaceous portions. Toward the Mississippi valley, 

however, this limestone becomes thinner, and its line of outcrop is found 

inconspicuously running along the valleys at same distance back from the 

tops of the bluffs, and often invisible over many square miles. It is very 

seldom wrought for building stone in the counties bordering on the Miss

issippi river, t,hough its integrity even to the eastern portions of Winona 

connty, distinct from the St. Lawrence, has been fully established by care

ful field examinations. The most eastern point where it is worked is at 

Troy, in Winona county, where the Troy mills have been built from it. It 

is seen there twenty-five feet thick, underlain by the Jordan sandstone, 

whereas, at points in the Minnnesota valley it exhibits a thickness of about 

seventy feet. 

At Shakopee and Louisville, in Scott county, this rock is principally 

employed for lime-~rning. The same is true at Ottawa, in Le Sueur county. 

At Kasota, in Le Sueur county, it is quarried extensively, and is shipped to 

distant markets under the name Kasota done. Several large quarries were 

opened in this stone at St. Peter, and the stone from them was largely 

used in the construction of the older portions of the insane asylum at that 

place. Very extensive working of the same beds is carried on at Mankato. 

The rock is sub-crystalline, homogeneous, and rather compact than 

vesicular. 
]}[ic?'oscopic chClrClcten of the dolomitic limestones. The dolomitic limestones of the St. Law

rence formation (Nos. 17, 18 and 21) do not differ from the dolomites in microscopic characters. 
In chemical composition the principal difference is the lower percentage of carbonate of magnesia 
in the aggregate. But this does not seem to express itself in any perceptible manner in the 
forms of the crytalline grains. Indeed, the percentage of carbonate of magne8ia sometimes runs 
very low in the double carbonate of lime and magnesia, and the change cannot be distinguished 
under the microscope, because the crystals of dolomite and calcite have the same forms. Still, as 
the mineral becomes pure calcite, very evident colored bands, due to a twinning on the face 
-:} R are developed when the analyzer alone is used. This, however, has not been seen in any of 
the sedimentary limestones of Minnesota. Figure 2, plate C, shows the manner in which tIie 
impurities resulting from decay pervade the central portion of the individual crystalline grains in 
the rock No. 17. The same change is perceptible in the rhombohedra of Nos. 18, 19 and 23. In 
the last, however, the colored area is enlarged, and sometimes embraces uniformly the whole grain 
Some of the grains also in No. 23 are evidently irregular detached parts of larger rhombodedra 
showing traces of cleavage in one direction. In general, the dolomites and dolomitic limestones 
are nearly free from quartz granules; the principal acquired impurity is ocher. The granules of 
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distant markets under the name Kasota stone. Several large quarries were 

opened in this stone at St. Peter, and the stone from them was largely 

used in the construction of the older portions of the insane asylum at that 

place. Very extensive working of the same beds is carried on at Mankato. 

The rock is sub-crystalline, homogeneous, and rather compact than 

vesicular. 
Jl[icroscopic c/W1'acte1'S of the dolomitic limestones. The dolomitic limestones of the St. Law

rence formation (Nos, 17,18 and 21) do not differ from the dolomites in microscopic characters. 
In chemical composition the principal difference is the lower percentage of carbonate of magnesia 
in the aggregate. But this does not seem to express itself in any perceptible manner in the 
forms of the crytalline grains. Indeed, the percentage of carbonate of magnesia sometimes runs 
very low in the double carbonate of lime and magnesia, and the change cannot be distinguished 
under the microscope, because the crystals of dolomite and calcite have the same forms. Still, as 
the mineral becomes pure calcite, very evident colored "bands, due to a twinning on the face 
-~ R are developed when the analyzer alone is used. This, however, has not been seen in any of 
the sedimentary limestones of Minnesota. Figure 2, plate C, shows the manner in which the 
impurities resulting from decay pervade the central portion of the individual crystalline grains in 
the rock No. 17. The same change is perceptible in the rhombohedra of Nos. 18, 19 and 23. In 
the last, however, the colored area is enlarged, and sometimes embraces uniformly the whole grain 
Some of the grains also in No. 23 are evidently irregular detached parts of larger rhombodedra 
showing traces of cleavage in one direction. In general, the dolomites and dolomitic limestones 
are nearly free from quartz granules; the principal acquired impurity is ocher. The granules of 



PLATE C. 
EXPLANATION. 

Jfigure 1. Dolomite from Lanesboro ........................................... p. 155 
Magnified forty diameters. No.]6 of the systematic table. 

Figure 2. Dolomitic limestone from Red Wing ................................. p. 164 
Magnified forty diameters. No. 17 of the systematic table. 

Figure 3. Dolomitic limestone from Minneapolis, from the upper beds of the 
Trenton... . . .... . ......................................... p. 165 

Magnified forty diameters. No. 22 of the systematic table. 
Figure 4. Argillaceous limestone, St. Paul. . . .. . . . . . . . . . . .. . ................... p. 172 

Magnified forty diameters. No. 28 of the systematic table. 
Figure 5. Pinkish-yellow sandrock, from Hinckley. . . . . . . . . . . . . . . . . . .. . ....... p. 177 

Magnified 40 diameters. No. 30 of the systematic table. 
Figure 6. The same between crossed Nicols. 

PLATE C. 
EXPLANATION. 

:Figure 1. lJolomite from Lanesboro ........................................... p. 10505 
Magnified forty diameters. No.]6 of the systematic table. 

Figure 2. Dolomitic limestone from Red Wing ................................. p. 164 
Magnified forty diameters. No. 17 of the systematic table. 

Figure 3. Dolomitic limestone from Minneapolis, from the upper beds of the 
Trenton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ......... p. 1605 

Magnified forty diameters. No. 22 of the systematic table. 
Figure 4. Argillaceous limestone, St. Paul. ... ' . .. ........ . .................. p. 172 

Magnified forty diameters. No. 28 of the systematic table. 
Figure 5. Pinkish-yellow sandrock, from Hinckley.. . . . . . . . . . . . . . . . . .. . ....... p. 177 

Magnified 40 diameters. No. 30 of the systematic table. 
Figure 6. The same between crossed Nicols. 



Fi.;i:3. Fig. ,I. 

XXIU <10) 

..... .f ; 

,,~. 
1"' .. 

J 
-, ; 

XXVll1( ,10) 

~--I 

I 
I , 
I 

/ 

\' 

Juh"-.. Iil<·nll (oiLlh 

.'(\'1 -$ \ 

rr' " 
• 

/ 
• 

1 

).:\11' 1 X:\\ III 

\.\\ ,. 101 



BUILDING STONES. 165 
Dolomitic limestones.] 

the Mantorville dolomite (No. 20) are very fine, and not distinctly angular. In Nos. 22 and 24, are 
occasional crystals of pyrite, and traces of organic forms. The grains also of Nos. 22 and 24, 
are less defined, the mass appearing more like a hardened calcareous pulp. In No. 25 there is a 
sprinkling of fine quartz particles, and the section has a yellowish, serpentinous aspect. No. 22 
is illustrated in fig. 3, plate C. When rotated with only one Nicol in use, very distinct cleavage
lines are made visible in the large central grain (X 250). The grain itself consists of numerous 
crystalline parts, each with its own cleavage lines. 

The quarries at Kasota, opened in 1868, are owned hy Brackenridge, 

Stewart and Buttars, and by J. W. Babcock. The former is operated by 

Messrs. Breen and Young. From the quarry of Brackenridge, Stewart and 

Buttars has been taken the greater portion of the pinkish stone which is 

characteristically known as the Kasota stone, and which was descrihed as 

fawn-colored by G. W. Featherstonhaugh. 
Further up the Bois Franc district, a stream comes in from the left bank called Wee-tall 

Wakatah, or Tall island, and about five miles higher up some ledges of horizontal fawn-colored 
limestone jnt out on the right bank. very cherty and somewhat vesicular; near the surface it takes 
a reddish salmon-color, resembling very much some beds I had previously seen on the ·Wisconsin 
and upper Mississippi. Within a few yards of these ledges and north of them, a beautiful pel
lucid stream comes in, containing the purest water I had seen in the country. I could not 
learn that any name had been given to it, and as it is in the immediate vicinity of the first 
calcareous rock I had met with in place here, and its purity rendering it a very rare stream in a 
country where all are turbid, I named it Abert's run, after Col. Abert, of the United States army, 
and chief of the topographical bureau.* 

The quarry of Mr. Babcock, however, furnishes the same stone, but in 

less abundance, the staining of the natural beds having been carried on at 

different points with different degrees of color. Indeed the same beds, as 

they extend north and south from Kasota are generally not so colored, but 

rather have the usual buff color ot a magnesian limestone, similar to the 
I 

St. Lawrence. The greater change of color at Kasota is probably due to 

some local conformation of the country at the time the Minnesota river 

constantly flooded the terrace in which it is quarried, by which the rock 

abstracted from the water there more of the coloring ingredients (probably 

iron and perhaps some manganese) than elsewhere. A sandstone which 

seems to be the St. Peter is stained in the same way a short distance above 

Fort Snelling, in the Minnesota valley, giving it a rusty pink color, and at 

the same time greater tenacity and endurance under pressure. The bed

ding varies from a few inches to two and a ~alf feet in thickness. Toward 

the bottom of the quarry the regularity of the strata is disturbed by dish

shaped contortions upward and downward. 

--*Report of a geolO~ical "econnoissance made in 1835, from the seat of government by the w.ay. of Green bay and the Wiscon
sin territory to the Coteau des Prairies, p. 39. Ithas a!ready been state~ (p. 59.) that the descrIptIOn ,?f Mr. Featherstonhaugh 
may have been applied to the outcrop at Rocky pOlllL, though Abert s run cannot there be IdentIfied. 
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The Kasota stone is shipped to nearly all parts of Minnesota, to Sioux 

City and Le Mars in Iowa, to various places in Wisconsin and Dakota, as 

well as to Chicago and Winnipeg. It may be seen in the trimmings of the 

market house in St. Paul, and of the dry goods house of Auerbach, Finch & 

Co. At the same place the Baptist church is constructed of it (plate F). 

Much of the state lunatic asylum at St. Peter was built of it. The trim

mings of Christ church, Minneapolis, and of the Plymouth church, are of 

the Kasota stone; also of the Drake and the Odd Fellows' blocks at St. Paul, 

and of Williams hall, one of the buildings of Carleton college. 

The colored rock which is faintly stained with iron (No. 23) is that 

which is most highly prized at these quarries, on account of its peculiar 

color, but it appears from the tests of these stones made by the survey, that 

the unstained stone (No. 19) from the same quarry, though not varying 

mU(~h in chemical composition from the other, ranks higher in the scale 

than the fawn-colored stone. It resists a greater crushing weight, but 

withstands the action of frost and water and of corroding vapors, and of a 

moist atmosphere, less successfully than the fawn-colored stone. 

At Mankato the principal quarries are owned by Geo. Maxfield, J. R. 

Beatty, the Winona and St. Peter railroad company and by J. R. Beatty 

and Co. That of Maxfield was begun in 1853; that of Mr. Beatty in 1854. 

The product of these quarries is quite extensive, most of the stone being 

used along the line of the Winona and St. Peter railroad. The texture of 

the stone here is about the same as that at Kasota, but less of it has the 

peculiar color of the Kasota stone. It is in horizontal heavy strata varying 

from a few inches to over two feet in thickness. N ear the bottom of the 

quarry most wrought there is a change of color to a light blue. This 

appears first in the center of the strata, but gradually increases so as to 

involve the whole rock. This seems to indicate that the original color of 

the whole formation was blue, and that it has lost it to a great depth (gen

erally below the depth of all quarries) by exposure to the air, assuming the 

prevalent buff color. The stone here is used for all purposes of construction, 

and for flagging. Some ornamental cutting has been done (as at Kasota 

also) for building and for tombstones. It is sent to the western and south

ern parts of the state and to some points in Wisconsin and Iowa. It may 

be seen in the trimmings of the public school-houses at Sioux Falls, Dakota, 
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First Baptist Church, St. Paul. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ................... p. 166 
Erected in 1873- 74. 

Built wholly of the fawn-colored dolomitic limestone from Kasota. 
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and Albert Lea, also in the jail at Blue Earth City, and in the state normal 

school and the city schools at Mankato. 

Besides the analyses given in the general table, of the Shakopee lime

stone, which show a high per cent. of insoluble matter, the following may 

be added from the same formation taken five miles below Mankato from 

layers burned for quieklime by Mr. Geo. C. Clapp. These layers are in the 

very top of the Shakopee, and are slightly fossiliferous and gray with 

remains of organic matter. 

Insoluble, 
Ferric and aluminic oxides, 
Calcium sulplmte, -
Calcium carbonate, 
Magnesium carbonate, 

Total, 

2.82 
1.39 
6.74 

52.22 
36.04 

99.21 

The dolomitic limestone quarried at Mantorville, 111 Dodge county 

(No. 20), is from the Galena formation, whieh lies near the top of the Lower 

Silurian, separated from the Mankato and Kasota quarries by a thickness 

of over 300 feet of strata. This formation has quite an extensive area in 

the south-central part of the state, and is also quarried at several other 

places in Dodge, Olmsted, Mower and Fillmore counties. While this stone 

is not so strong under pressure as the dolomites and dolomitic limestones 

already mentioned, it possesses such an average of other good qualities, 

having no espeeially weak point in its character, that it ranks well with 

them, and at the same time its resistance is sufficient to warrant its use 

in all ordinary construction. Its usual color is huff, although on lleep and 

fresh quarrying it also shows that its normal color, like most other lime

stones, is blue. Its texture is open, even porous, with minute cavities. In 

some of Its beds, which, however, are not wrought except for the heaviest 

and roughest masonry, it exhibits large cavernous patches with a rough and 

forbidding aspect. These, however, are not common, the sedimentation 

having been generally so undisturbed by chemical or mechanical agencies 

that the layers are regular and continuous, and the texture uniform through

.out large tracts. Minute crystals of brown spar often line the cavities. It 

also sometimes embraces iron pyrite, which, weathering out, stains the face 

of the rock with rust of iron. The grain is crystalline, and sometimes gran

ular. This granular texture, which is also frequently seen in other magne-
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sian lime~tones, has sometimes made it pass for a sandstone. It has a light 

and lively color, and in that respect it has the advantage of the darker

colored stones. As a material for building it is a little surprising that this 

formation has not been more employed. It occurs in fine exposure in the 

western part of Goodhue county, abundantly in Dodge county, as well as in 

Olmsted and Fillmore, along the streams, and can be wrought extensively. 

It not only furnishes a building material that is suitable for all ordinary' 

uses in foundations and abutments for bridges, but it also cuts easily to a 

regular and smooth surface. Its bedding is sometimes heavy, reaching two 

or three feet in thickness, and the stone is strong enough to endure both 

pressure and long weathering . 

At Mantorville the quarries are owned by Mr. H. Hook, P. Mantor, 

A. Doig, and others. Mr. Mantor's was opened in 1856, and Mr. Hook's in 

1866; Mr. Doig's in 1870. This is one of the oldest quarrying localities in 

the state, and much stone from here had been hauled over the country, 

before the construction of railroads, to Rochester and other towns. It has 

been employed at Mantorville in the construction of Wright's hotel, the 

county court house, and a couple of churches. At Rochester, Cook's blook, 

. the court house, the public school house, and the state insane asylum, are 

all faced or trimmed with the Galena from Mantorville. 

It will be seen by the general table that dolomitic limestones are also 

found in the Trenton formation, underlying the Galena, and that they are 

quarried at Minneapolis. They are Nos. 22 and 24. It is probable that this 

character pervades certain beds of the Trenton on about the same horizon 

at points further south, but they have not been detected, although there is, 

even in the blue and argillaceous beds ofthe Trenton generally, a small per

centage of magnesia. These magnesian strata are not those usually employed 

and desired for construction, but they are for the most part avoided in build

ing, or are put in the interior and protected portions of the walls-at least 

the stone represented by No. 22 is so treated, while No. 24 is used indis

criminately with No. 27 at the same place. The position ofthese magnesian 

strata in the Minneapolis quarries may be seen by examining the following-

General descending section of the Trenton at Minneapolis. 

1. Dolomitic limestone (No. 22 of the general table) with considerable argillaceous matter, 
crystalline, rough to the touch, hard but splitting Jenticularly under the weather. This has a 
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blue color within, but is faded to a drab to a considerable depth depending on the expof,mre, while 
the immediate surface is generally a dirty buff. The grain is close, except for cavities resulting 
from absorbed fossils. 'l'he pieces into which the stone weathers are brittle and somewhat sono
rous. Contains abundant specimens of 01·this tricenaTia, and Stl'opholnena Minnesotensis, as well 
as occasionally .M1tTchisonia, LepeTditia and EdrnoncIia. The fossils, however, are apt to be in 
the form of casts and impressions. Thickness about eight feet. 

2. Similar to the last, but gradually becoming more impure with shale, the fossils being 
gathered more into sheets or layers, making mere calcareous belt~. 'l'wo feet. 

3. Green shale, calcateous, weathering blue, with but few fossils. Occasionally is found a 
large specimen of EndoccTas rnagniventl"llrn, H. in this shale, the form only being preserved, sur
rounded by a thin black film of bituminous matter. Four feet, eight inches. 

4. The last passes gradually into a calcareous shale resembling the well known building 
rock of this place, in which still there are few distinguishable fossils. This stone is sometimes 
used, like No.1 above, for rough walls, or in protected positions. It is markedly set off from the 
rock below by a projecting shoulder formed by the upper portion of No.5. Two feet, four inches. 

5. Blue building-stone layers (No. 27 of the general table), used extensively at Minneapolis 
and St. l'aul. This stone is rather too argillaceous to be a reliable building material, yet it is 
extensively used. The shale is intimately disseminated th::ough the calcareous layers, without 
showing regular lamination, yet causes a mottled, or blotched color over the surfaces when cut or 
broken. The darker spots are shaly; the lighter ones, which constitute the most of the rock, are 
more purely calcareous. The color of the whole is bluish gray, which gives it the appearance of 
strength and durability, when placed in a structure. The fossil remains in this number are apt to 
be comminuted so as to be wholly undistinguishable, yet sometimes large pieces of Endocems 
rnagni'ventnt'ln, H. are found in the layers. Rarely also on separating the layers in quarryiDg, a 
rock surface is disclosed that is eminently fossiliferous with forms of Rhynchonella, Ol'th'is, and 
other genera of brachiopods and incrusting corals. This is the principal and most constant mem
ber of tbe Lower Trenton. Thickness thirteen feet. 

6. Dolomitic limestone (No. 24 of the general table), somewhat vesicular, and of a dirty drab 
color, less affected by shaly interlaminations than the last, in heavy beds that furnish a good 
building material. This stone is used indiscriminately with the last in all places, but is evidently 
a more valuable stone. Two feet. 

7. Blue shale, parting chonchoidally under the weather, lying on the St. Peter sandstone. 
Three feet. Total, thirty-five feet. 

These dolomitic layers from the Trenton (No. 22) are mOTe durable 

than the regular building-stone. The upper dolomitic layers do not appear 

in the quarries near the falls, but they are seen in the quarries near the 
university, and in those on the west side of the river at some distance be

low the falls. The dip of the formation, and the erosions of the past, have 

destroyed them at and above the falls of St. Anthony. This rock gener

ally is rejected by builders, and is confounded with the worthless shale 

(Nos. 3 and 4 of the section above) that separates it from the regular build

ing stone layers. The older portion of the state university contains a large 

amount of this stone, and its greater durability than that of the regular 

building-stone can there be seen. The lower dolomitic stone from the 

Trenton (No.6 of the above section) is found in all the quarries. It is 

generally not distinguished from the other building-stone layers, though 
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sometimes the quarrymen have noted it under some fanciful description.* 

It is represented by No. 24 in the general table. 

The other stone whieh in the general table is placed with the dolomi

tie limestones (No. 25) is hardly worthy of being ranked with the building 

stones of the state, both beeause it is a poor material for construction and 

beeause it is not much employed. It contains 39 'per cent. of insoluble 

matter, mainly siliea or silicate of alumina hydrated. The strata consti

tute an earthy, or "argj}lo-magnesian" limerock, which contains much silica, 

and vary in composition considerably from layer to layer. The layers are 

usually thin, not exceeding five or six inches. It is fit for rough walls, if 

the limy hLyers are carefully selected and the shaly ones rejected. This 

stone is exclusively used at Lake City in vVabasha county, and at Hokah in 

Houston county, although at each place the dolomites of the St. Lawrence 

formation exist in the same bluffs in immediate superposition. At Lake 

City, however, some importation has been made ofthe Berea sandstone from 

Ohio (No. 41). Stone of the same kind is found, wherever, in the ::;tate, that 

geological horizon is seen in outcrop, and hence in most of the bluffs in 

Winona, Houston and Wabasha counties, and the eastern portions of Good

hue and Fillmore counties. It is near the top of the St. Croix sandstone, 

where it begins to fade into the St. Lawrence limestone. 

5. LIMESTONES. 

The limestones that are used for building-stone in the state, are con

fined to the Lower Silurian. None of them are strictly pure carbonate of 

lime. The purest that has been observed is the roek formerly quarried 

near Fountain in Fillmore county (No. 26), containing oyer eighty-six per 

eent. of earbonate of lime, the most of the rest being insoluble matter, and 

less than a half of one per cent. carbonate of magnesia. The rocks of this 

group also vary to one containing nearly sixteen per cent. of carbonate of 

magnesia, the same also having over twenty-five per cent. of insoluble mat

ter. The last is from Clinton Falls in Steele county (No. 29), and pertains 

to the Hudson River formation. 

The 1'renton limestone as quarried near Fountain, is found in the bot

tom of the formation, within ten feet of the St. Peter sandstone, in hori-

*In Borne cases even styling it g"l"anile. 
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zontal strata, and is exposed along the railroad cut east of the village. It 

is stratigraphically the equivalent of the beds quarriec1more extensively at 

St. Paul and Minneapolis, but the stone differs from the latter in being 

nearly free from shaly impurities. It is of a drab color, but passes to a 

bluish color on being opened more deeply, and has a very compact or dense 

texture. There are here beds of shale, but they are distinct from the lime

stone beds. They facilitate the operations of the quarrymen, but do not 

impair the quality of the rock. In quarrying the layers rarely exceed five 

inches in thiclmes;:;. On the weathered bluff they appear even thinner 

than that, being apparently not more than two inches. They are tough 

and hard, and when broken they often fracture chonchoidally and in unex

pected directions. The same kind of stone is quarried at Chatfield, in the 

upper bluffs, also near Faribault and Northfield, both in Rice county. In 

passing northward, however, and thus approaching the old shore-line of the 

palmozoic ocean, more argillaceous shale is found mingled with the rock; 

so that, even in those comparatively quiet times, when marine animals 

flourished and on their death supplied a calcareous deposit, there was pres

ent so much shaly (or clayey) sediment that the resulting rock is not so pure a 

liniestone as further south. Atthe southern points the quiet, lime-producing 

epochs were less characterized by this impurity, but were separated more 

distinctly by periods of agitation when large amounts of shale were depos

ited. Rence in this formation at Minneapolis and St. Paul the argillaceous 

ingredient is distributed with the calcareous and also constitutes heavy beds 

of itself; while, at Northfield and Faribault, the calcareous layers are more 

nearly pure, and at Fountain are almost free from alumina and silica. At 

the same time in passing toward the south the purely argillaceous beds 

become thicker as the calcareous become thinner. This is unfortunate for 

the cities of Minneapolis and St. Paul which have to depend very largely on 

the Trenton limestone for building material, or to import from other places, 

but it is fortunate for those towns in the southern portion of the state which 

have to use the same strata. 

The quarries near Faribault are in the town of Cannon City, about two 

miles east of Faribault. A small creek (Fall creek) here unit,es with the 

Straight river at its northern bend, and in its bed and along its bottoms 

the strata appear .in a horizontal position. The quarry, owned by Philip 
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Cromer, was opened in 1865, but was not much worked till 1867. The beds 

quarried attain an aggregate thickness of about twelve feet and an indi

vidual thickness of a few inches to three feet. They are easily wrought, 

and have been extensively used at Faribault where the principal buildings 

have been constructed of them. The uppermost stra,tum, which is about 

eight inches in thickness, has been termed "marble", and some ornamental 

pieees have been eut from it. It is susceptible of a fine and uniform polish, 

has a compact texture and gray color. The polished surface shows vari

ous markings due to the contained fossils, but its co.mposition and origin 

are the same a,s the other strata, except that it probably would be found 

on analysis to contain more. carbonate of magnesia .. At Faribault the fol

lowing structures were made of this stone, though not perhaps wholly from 

this quarry: the state asylum for the deaf and mute, the Shattuck school 

and surrounding buildings, the Episcopal church and the public school

house. 

Some of the stone used in construction at Northfield, in Rice county, is 

from the same place (Cromer's), but the quarries opened in the valley of 

Prairie ('.l·eek, in the eastern part of the same county, supply a stone of the 

same kind and equally good. Here are numerous quarries, but they are not 

wrought so extensively as those near Faribault. Willis hall, of Carleton 

college, is built of the Trenton quarried near Dundas, the sills and caps of 

the doors and windows and the steps at the entrance being from the Fari
bault quarries. 

Microscopic characters of No. 26. Throughout the section can be seen the forms of sections of 
fragments of fossils. They are characterized by a transparency that is not seen in the rest of the 
rock, due to the pure and crystalline condition of the calcite that constitutes them. It seems as 
if much of this rock were derived from comminuted shells and corals, since it cannot be resolved 
into granules that show individual crystallization, but rather remains an amorphous or confused 
substance tl>rough which, at crossed Nicols, a few isolated rays of light can be seen to penetrate. 
It has scattered particles of pyrite. 

Microscopic characters of Nos. 27 and 28. Most of this rock, at least the compact calcareous 
portions, is exactly like the rock from Fountain. The figure (Fig. 4 on plate C) shows dissemi· 
nated crystals of calcite in the general amorphous mass of calcareous matter, somewhat in thE 
manner of porphyry, drawn frllm a section of the rock from St. Paul, and magnified forty dia· 
m€ters. 

The quarries in the Trenton limestone at St. Paul are on both sides of 

the river. The principal owners are W m. Dawson, A. Gotzian, Breen an< 

Young, M. Roche, Wm. Zollman and W. F. Davidson. The rock lies hori 

zontal, in beds that vary from a few inches to about ~wo feet in thicknesE 
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though the thickness of the bedding at individual quarries is an element 

that is very indefinite, and varies according to the length of time the rock 

has been exposed to the weather, and the depth to which the excavation 

has been carried. The heaviest beds now wrought were split into several, 

much thinner, when the quarries were first opened, but as the work has 

progressed the thin beds have gradually become consolidated. The quar

ries near the state capitol, owned by Messrs. Breen and Young, M. Roche, 

and Wm. Zollman, were opened in 1856, and have been in uninterrupted 

use ever since. Those of Wm. Dawson in West St. Paul, were begun in 

1858, those of the Port street road in 1870, and those on Dayton's bluff in 

1869. Mr. Gotzian's quarries on Dayton's bl uff were opened in ] 870. 

As has already been stated under the head of dolomitic limestones, this 

rock contains a considerable amount of bluish, shaly matter coarsely dis

seminated throughout even the calcareous layers, rendering it an inferior 

building stone. POl' that reason it is not now generally employed in first

class structures, except in the foundations and inner walls where it is pro

tected from disintegration under the weather. The stone itself has an 

attractive and substantial aspect, when dressed under the hammer the 

variegations due to the alternating shaly and limy parts giving the face a 

clouded appearance as of gray marble, without being susceptible of a uni

form polish. When protected from the weather the shale will endure and 

act as a strong filling for the framework of calcareous matter for a long 

time; but under the vicissitudes of moisture and dryness, and of freezing 

and thawing, it begins to crumble out in a few years. This result is visible 

in some of the older buildings, both in St. Paul and Minneapolis, and has 

provoked a very general inquiry for some suitable substitute in those cities. 

The natural color of the stone, on deep quarrying, is blue, but it is often 

faded to an ashen drab to the depth of several feet, dependin g on the ease 

with which water and air find access within. rrhe porous layers are ,apt to 

be most faded. The long-weathered surface is of a light-buff color, or if iron 

be present in dripping water, or contained in the stone as pyrites, so sit

uated as to be oxydized, the color is sensibly deepened to a rusty yellow, and 

at the same time the stone is rendered more enduring on account of the 

irony cement. The protoxide of iron, a,lso, which is in the shale, and con

stitutes one of the elements of weakness in the rock, is changed to a per-
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oxide on weathering. This change of color is noticeable in the rock of the 

river-bluffs wherever they were cut out before the last glacial epoch. The 

layers there have endured the exposure of a much longer period than 

in the river bluffs between Fort Snelling and Minneapolis, where the strata 

have been cut by the falls since the last glaciation. The shaly portions in 

particular, when closely mingled with the calcareous are so stained and 

hardened that the rock seems almost another formation. It becomes sep

arated into layers of two or three inches, which have a dirty yellow color. 

The quarries near Minneapolis, situated near the Anoka county line, exhibit 

this condition perfectly. Some of the first large buildings erected in St. 

Paul, were made largely or wholly from such iron-stained and weathered 

parts of this formation, and, although they do not present that uniformity 

of color and appearance of solidity and strength that the dark blue stone 

lately quarried gives to a building, the stone itself has withstood the climate 

and storms of this latitude more successfully than later buildings con

structed wholly of the blue stone. Toward the southern portion of the state 

this changed condition is not so noticeable, indeed is not so possible. The 

beds are more compact and calcareous, and have less protoxide of iron, and 

the effeet of the elements is more superficial. Hence, while this fqrmation 

as a building material at its northern outcrops at St. Paul and Minneapolis 

is rather inferior, at its southern exposures it furnishes a dark blue stone of 

excellent quality. Nothing can be more suitable for heavy walls, and espe

cially for foundations below the water table, and for all Gothic structures, 

than the blue limestone taken from it at Fountain or at Faribau~t. 

Some of the principal buildings made wholly of this stonejn St. Paul 

may be mentioned, viz., the walls of the United States custom house and 

post office are of this stone, the Catholic cathedral and the German Catholic 

church are built wholly of it, also the Fire and Marine Insurance building, 

the McQuillan block, Dawson's bank building, and many other business 

blocks and several other churches, the St. Paul Roller mill, and the Wash
ington and Franklin school-houses. 

At Mendota Gen. H. H. Sibley in 1836 built the first stone residence 

in Minnesota. It is still in good condition. It is constructed of the 

Trenton limestone, but shows the light yellow or buff color common to the 

old stone buildings of St. Paul. The first stone structure in the state was 
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than the blue limestone taken from it at Fountain or at Faribau~t. 

Some of the principal buildings made wholly of this stonein St. Paul 

may be mentioned, viz., the walls of t,he United States custom house and 

post office are of this stone, the Catholic cathedral and the German Catholic 

church are built wholly of it, also the Fire and Marine Insurance building, 

the McQuillan hlock, Dawson's bank building, and many other business 

blocks and several other churches, the St. Paul Roller mill, and the Wash

ington and Franklin school-houses. 

At Mendota Gen. H. H. Sibley in 1836 built the first stone residence 

in Minnesota. It is still in good condition. It is constructed of the 

Trenton limestone, but shows the light yellow or buff color common to the 

old stone buildings of St. Paul. The first stone structure in the state was 
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erected in 1820, of'the Trenton limestone. It was a portion of wh,tt subse

quently became ~'ort Snelling. 

The common-building stone of St. Pltul is represented by No. 28 of the 

general table. 

What has been said concerning the Trenton limestone as seen in St. 

Paul, and its qualities as a building-stone, is true of it at Minneapolis, where 

it is abundantly wrought in the numerous quarries along the river bluffs 

below the falls, and on Nicollet island. 'fhe quarries first considerably 

wrought were opened in 1856, and are situated a short distance below the 

university on the east side of the river. In 1857 the first portion of the 

state university was constructed of stone from this quarry. In 1864 the 

quarries were opened on the west side of the river, particularly that owned 

by Weeks and Holscher. Mr. W. W. Eastman's quarries on Nicollet ishtnd, 

were begun in 1865, Mr. Franklin Cook's in 1873. Several others were begun 

in 1878, and in 1879. 
The towers of the suspension bridge over the Mississippi at Minneapolis 

are constructed of this limestone, and most of the flouring mills of the city, 

as well as numerous business blocks and dwelling houses. The Universalist 

church, erected in 1873-75, and dedicated in 1876, is wholly constructed of 

this stone. It is shown in plate G. The regular building-stone layers of 

the Trenton in Minneapolis, are represented in the table by No. 27, taken 

fr9m Nicollet island. 

In the use of the Trenton limestone quarried at St. Paul and Minne

apolis, r'egard should be had constantly to its laminated structure. The 

beds quarried now are as they were originally deposited, and as cut for use 

embrace in every block many layers of from one-half to two inches in thick

ness. These consist of alternttting clayey and calcareous portions, the latter 

constituting the hard and enduring part of the stone. These layers are not 

always distinct and continuous over large surfaces, but they blend or shade 

into each other every few inches. Yet in process of time, under natural 

weathering, they get separated so as to fall apart, the clayey parts disinte

grating first and causing the calcareous structure, which sustains the whole, 

to break up into small sheets or fragments. Hence this stone should never 

be placed on edge, but in the same position it occupied in the quarry. It 

should never be allowed to form projecting or exposed parts of a building. 
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Most especially if it be on edge. and in a projecting cornice or capital, it is 

a source of weakness to the structure, as well as of danger to all passers, 

from the dropping of sheets or fragments as the weather by wet or frost 

separates them from each other. The color of the Trenton makes it very 

suitable for foundations, and for the ranges below the water-table, but even 

there it should be well bedded in mortar and protected by the water-table 

in order to keep out the water. 

The limestone quarried at Clinton Falls, near Owatonna, in Steele county, 

belongs to the Lower Silurian. It is from strata higher than the Trenton 

as seen at Faribault, and has been parallelized with the Hudson River form

ation. The strata are from two to six inches in thickness and are broken 

by frequent joints. The stone is of a bluish-drab color, and uniform char

acter of texture. It is useful for common construction, but owing to the 

thinness of the bedding it cannot be used for first-dass buildings and heavy 

masonry. It is associated in the stratification with much shale, and the 

stone itself is affected by considerable argillaceous matter, which causes it 

to be damaged by freezing and thawing, and by corroding vapors in some

what the same degree as the Trenton stone at St. Paul and Minneapolis. 

The shale, however, is minutely disseminated throughout the rock, instead 

of being in lenticular interlaminations as in the Trenton. The chief quarry 

is owned by Messrs. Lindersmith & Son, and its product is principally used 

at Owatonna, and in the surrounding country. 
Microscopic characters of No. 29. In thin section under the microscope this has very much 

the same appearance as No. 26, but has a few distinctly formed crystals of calcite porphyriticaUy 
distributed. 

6. SANDSTONES. 

The stone quarried at Hinckley in Pine county, by the St. Paul and 

Duluth railroad (No. 30), bears so strong a resemblance to that quarried near 

Fort Snelling in Dakota county (No. 31), by the Chicago, Milwaukee and 

St. Paul railway, both in general outward appearance and in its chemical 

and physical characters, that it may on these grounds be supposed to belong 

to the same formation. And since there are no stratigraphical nor struc

tural difficulties opposed to such a reference, but rather evidences of such 

irregularities as to require it, * they are here considered as belonging to the 

'SeQ tenth annual report, 188l. Geology of a deep well at MirvneapoUs. 
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Potsdam formation, near the horizon of its passage into the St. Croix. rrhe 

Hinckley rock is but slightly exposed, and has not been much wrought, but 

on account of its evidently very superior qualities, it will be sought for more 

for general building than heretofore, and hence it is probable that some of 

its exposures farther down the valley of the Grindstone river will be opened 

for that purpose. rrhe present quarry is situated on the left bank of the 

Grindstone river where the railroad crosses it, the rock rising about eight 

feet above the water. The railroad bridges along the dalles of the St. Louis 

river have foundations of this stone, and some other railroad works have 

been made with it. Its color is light-yellow or smnetimes with a pinkish 

tint, and its grain is uniform and arenaceous. Its strength under pressure 

is very great, amounting to 17,500 pounds per square inch when placed on 

edge, and 19,000 pounds per square inch when on bell. 

Microscopic chamcters oj Ros. 30 and 31. The largest of the individual quartz grains com
posing this rock are about one· half millimeter in diameter, but in general they are about one· 
tenth millimeter. They are rounded as by attrition among themselves, and their shape is sub
angular. Their exterior is minutely rougbened and in these depressions is deposited the cement 
which furnishes the bund of the rock. Many of the grains also are interpenetrated by impurities 
which are ferruginous and give them a yellowish tint, but for the most part the quartz is pure and 
perfectly clear. Cavities in the quartz grains are sometimes in parallel lines. While the exte
rior of the quartz grains is coated with a sprinkling of yellowish ochreous impurities, the cement
ing bond is largely calcareous, but so meager that there are interstitial cavities between the grains 
of quartz. Figures 5 aud 6, plate C. 

The sandrock No. 31, quarried near Fort Snelling, has occasionally a grain of feldspar min 
gled with the quartz, and some of the quartz contains small acicular crystal inclusions that 
resemble apatite. Otherwise it is exactly like No. 30. It has, however, a little more copions and 
darker-colored cement, with an occasional rounded grain of magnetite. 

Rock No. 31 has been used in the foundations of the railroad hridge at 

Fort Snelling, one of the piers of this bridge being constructed mainly of 

this stone, and in the piers of the new highway bridge at the sallle place, 

crossing the Mississippi ri ve;r. The quarry is on an island near Fort Snelling, 

so near the water level of the Minnesota river that it can be operated only 

in the winter, when the blocks can be hauled away on the ice. The Fort 

Snelling 'quarry was opened in 1869, but was not used very much, after the 

construction of the railroad bridge over the Minnesota, till 1878, when. the 

highway bridge over the Mississippi was constructed. The strata are homo

geneous, horizontal and about two feet thick as quarried, the color being a 

rusty yellow with some broad banding of lighter yellow. It is liable to 

inequalities in hardness and durability, Its color gives it an attractive 
12 
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exterior, and renders the tall piers of the Fort Snelling bridge an object of 

admiration to all architects. 

The sandrock quarried at Dresbach, in Winona county (N o. 32) is largely 

feldspathic, and rather soft, but it becomes harder on the drying out of the 

water which it contains in the quarry. It belongs to the St. Croix forma

tion and very near its lowest part. The great anticlinal of that formation 

crosses Winona county, bringing to view lower strata of the St. Croix than 

can be found along the Mississippi in any other county in that part of the 

state. These lowest beds cannot be found in the Mississippi bluffs further 

south, nor north. They probably might be opened in numerous places in the 

valley of Root river and its tributaries, in Houston and Fillmore counties, 

in the direction of the anticlinal, which enters the state from Wisconsin. In 

the valley of Black river, at Black River Falls, thirty-three miles from the 

Mississippi, east of Winona, the crystalline granites and schists appear, 

brought to the surface by this anticlinal. 

The stone is evenly granular, gray, and of a medium-sized grain, very 

much resembling the Berea sandstone of Ohio. It is in beds that are quar

ried out from six inches to three or four feet thick. It is free from nodules 

of pyrite or of coarse quartz pebbles. It can be sawn easily, and dressed 

with great facility with a hammer and chisel. Its strength in crushing 

pressure is 6,500 pounds per square inch when placed on its bedding plane, 

and 3,750 pounds when placed on its edge. Though ranking somewhat 

lower than the Berea stone in that respect, it will become stronger as the 

quarries progress, the present working not having penetrated beyond the 

effects of long weathering, while the stone from the Berea quarries with 

which it has been compared was from old and much used quarries where 

the stone shows its best estate. Its strength is ample for the largest struc

tures, and its durability under the weather is evinced by the projecting 

terrace-like shoulder which it causes along the base of the Mississippi 

bluffs. Its naturally gray color is found at a depth of a few feet from the 

weathered surface, the weathered and faded condition of the same strata 

being seen in the quarrie~ at Dakota (No 36) about a mile above Dresbach. 

It then becomes lighter, both in weight and in color, absorbs moisture 

much more readily, is more affected by freezing and thawing, and also is 

less able to maintain itself intact in case of fire followed by water thrown 
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upon it. It also loses from one-sixth to one-third of its crushing strength. 

The Dresbach quarry is owned by J. F. Tostevin, Jr., and was opened in 

1881. It was the direct result of a visit by the state geologist, who, in 

examining the "lead mine" of the Winona mining company, called atten

tion to the quality of the excavated stone, comparing it with the Berea 

sandstone of Ohio now largely imported to the state. The stone has not 

yet been extensively introduced, but has been put into several buildings 

in St. Paul and Minneapolis, and in the trimmings of Ladies Hall, one of 

the buildings of Carleton college. It is confidently asserted hy tIle own

ers that this stone will successfully compete with the Ohio stone not only 

in the country west of' the Mississippi but even in the market:'l of' Chicago 

and Milwaukee. The Catholic church at Rollingstone, in Winona county, 

is built from the St. Croix, but not quarried at Dresbach. 

21iicTOScopic characters of No. 32. The grains are angular or sub-angular, and include some 
that are feldspathic. The latter retain a trace of cleavage in the parallel disposition of the lines of 
minute impurities which darken them, and oCCaSi(Hlally also show a minute striation as if tricliuic. 
The stone shows, in thin-section, frequent grains of green sand which have a closely netted inter
nal structure, which in high powers shows an aggregation of globules. Scattered through the sec
tion are conspicuous, elongated, nearly parallel, somewhat club-shaped, brown grains which are 
probably sections of fragments of phosphatic bivalves. An occasional aggregation of minute pyrite 
crystals may also be seen in reflected light. Muscovite is the only mica, and that is in very rare 
scales. Ocl1er is nearly wanting in the gray-colored stone of Dresbach, but is much more frequent 
in the weathered stone quarried at Dakota (No. 36) in the form of irregular clouds and patches. 

The stone quarried at Jordan, in Scott county (No. 33), is from the 

typical locality of the Jordan sandstone formation, and is very similar in 

all respects to the rock from Dresbach, except that it has a greater amount 

of insoluble matter, and less of calcareous cement; its alumina also is in 

greater proportion. This rock is but little quarried in the state. Its line 

of outcrop is quite narrow, being situated between two firm and persistent 

limestones. Hence its superficial exposure is mostly confined to a turfed 

slope along the bluffs of rivers near the top, just below the Shakopee lime

stone. It is thus seen in numerous places in Fillmore, Olmsted, Winona 

and Houston counties, at points some miles away from the Mississippi river. 

It is not known at any place in the bluffs ofthe Mississippi south of Hastings. 

It can be seen at Stillwater, in Washington county, and probably exists in 

the second terrace flat at Nininger in Dakota county. Its outcrop at Jordan 

is along Sand creek, and rises but few feet above the water. No other rock 

formation is visible, and were it not for the relation in which it is placed 
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by the dip of the formation as seen at the islands in the river, and at Louis

ville, its true position in respect to the outcrop at St. Lawrence would not 

be made out correctly. The principal quarries are owned by F. Nicolin 

and Philip Kipp; the former opened in 1858 and the latter in 1862. From 

these quarries was taken the stone used in the construction of the Jordan 

City mills and the mill of Foss and Wells, at Jordan. The strata are from 

two inches to two feet in thickness, but cut by rather frequent joints; still 

there is no difficulty in obtaining blocks as large as needed for ordinary 

eonstru ction. 
When the rock is taken from below the water level, or from deep exca-

vation, it has the gray color of the Dresbach stone, but that put in the J or

dan City mills is much stained in stripes, parallel with the sedimentation, 

with iron-rust. This probably renders it firmer, as well as darker, and gives 

it much the appearance of the rock quarried near Fort Snelling already 

mentioned (No. 31). The crushing tests that have been made on rock of 

these two colors from the same quarry (Nos. 33 and 35) show the greater 

strength of the rusty layers. They also show that the rusty stone absorbs 

moisture more rapidly, and is easily destroyed by corrosive and other vapors, 

at least in the case of those portions containing considerable lime and mag

nesia, rendering them less valuable as a building stone. 
Microscopic c1w1'(tcters of No. 3il. Th:s stone has no greensand grains., or very few; some of 

the grains are of orthoclase feldspar; occasionally a muscovite scale can be seen; films of oclJer are 
common, some of them being square, as if the product of changed pyrite. The most f)f the rock 
consists of fine quartz grains which are rounded or sub-angular, some of the largest Leing a fifth 
of a millimeter in diameter. 

The red sandstone from Fond du Lac, St. Louis eounty (No. 34), is of the 

Potsdam formation, and extends along the south shore of lake Superior east

ward, forming the bluff's of the Apostle islands and of the mainland at nu

merous points. At Siskiwit bay, near the west end of lake Superior, the 

rock No. 39 was taken from it. This rock is of the same formation, pre

sumably, as the quartzyte that has been described near New DIm and in 

Pipestone county (No. 12). The layers are tilted, at Fond du Lac, toward 

the southeast. They are associated with, and overlie, a vast amount of soft 

red shale which passes sometimes to a shaly red conglomerate, the same 

that in other places about lake Superior is in contact with the igneous rocks 

and becomes copper-hearing. This red sandstone is well known in Milwau

kee, Chicago and Detroit. The quarries in it further east furnished the red 
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sandrock used in the Mil waukee eourt honse, and a great many brown stone 

fronts in that eity and in Chieago were obtained from it. It was formerly 

quarried on the south side of Siskiwit bay, on Isle Royale, and sold in 

Detroit as Isle Royale brownstone. While it consists largely of (lUartz, the 

grains are not so firmly cemented or united ~1S to render it objectionably 

hard except when it has been subjeetecl to metamorphic agencies, a. in 

Pipestone county and in some of the analogous knobs seen in the northern 

part of the state.* On Isle Royale, when quarried, it is fine-grained and 

rather brittle, being more metamorphosed than at Fond flu Lac. At some 

points it has a mottling of red and gray, as at Sault St. Marie, at the eastern 

end of lake Superior, where the ship canal is cut in it, and largely built 

of it. At Fond du Lac it has also a mottling of green, partir·.ularly at the 

quarry on Mission creek. In some places it is 80 loosely cemented as to 

crumble and to be rendered useless for building, and in others it contains 

pebbles, and even stones several inches in di,1meter, of white quartz, or even 

becomes wholly conglomeritic. N early all these features can he seen at 

Fond du Lac, but there is still at that place a great abundance of fine stone 

of the best quality. Its strength under pressure is from five to eight thou

sand pounds per square inch, tested for the survey by general Gillmore. 

At Fond du Lac this stone, while in general of a reddish-brown color, 

is variously marked with spots and stripes of lighter shade. It also has 

oceasional grains of quartz as large as a pea, or even as large as a hen's egg, 

distributed especially through the lighter eolored portions, but not much of 

it is conglomeritic. Sometimes flattened lumps of red shale from twoto five 

inches across are seen arranged in belts coincident rudely with the strati

fication. The strata are of all thicknesses up to three or four feet, and very 

large blocks are obtainable. The principal quarry is owned by Mr. M. Boyle. 

It is situated in the bluff ofthe St. Louis river a short distance above Fond du 

Lac, at the first rapids, and was first opened by Mr. M. E. Chambers in 1870. 

The stone appears, and has been worked, on both sides of the river, but the 

principal excavation is on the Minnesota side from twenty to forty feet 

above the water, near the St. Paul and Duluth railroad. It is also opened 

on Mission creek, north of Fond du Lac, by James G. McDonald, where some 

*Tenth annual report, p. 10l. Nos. 784, 785. 
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very fine stone has been taken out. The product of this quarry is sent to 

Winnipeg, where a Manitoba college is trimmed with it. 

This sandrock is seen in the Clark and Hunter blocks at Duluth, but 

the principal strueture of this material in the state is the Westminster 

ehureh at Minneapolis, illustrated by plate H. It has been used as trim

mings in a few buildings both in Minneapolis and St. Paul. 

~ltIicr()sco]Jic characters of No. 34. About two-thirds of this rock consists of rounded and sub
angular grains of quartz, the most of it being pure and limpid, but some of it having numerous 
globular inclusions. Nine-tenths of the remainder may be regarded as feldspar. This is often 
crowded and darkened by ocher and ferrite but is sometimes white and kaolinic. Occasionally 
can be seen a fibrous, light-green, angular grain that has apparently resulted from hornblende or 
from augite. A few fibrous serpentillous partings surround and separate some of the feldspars. 
Apatite spicules cut some of the quartz. A few black grains are magnetite. A little calcite is 

distinguishable. 

The sandrock which has been somewhat quarried and used at Taylor's 

Falls (No. 37) is very similar to that obtained at Jordan. It is of a light 

color, rather friable on first quarrying, hardens on exposure, and is in heavy 

natural strata from which blocks of any desired size may be taken.. It be

longs to the St. Croix formation, and is extensively exposed in the bluffs of 

the St. Croix and Mississippi rivers, but in a higher horizon than the Dres

bach stone. 

7. STONES FROM OTHER STATES. 

Owing to the use of several building stones in St. Paul and Minneapolis, 

and to some extent in Hastings, Faribault, Red Wing and Winona, from 

other states, it has been thought best to ineluc1e in the tests that have been 

made, samples of these stones, in order to ascertain their qualities and com

parative merits. The results are given in the general table. The pieces 

seleded for these tests were obtained from the 1locks that have been sent 

to Minnesota for use III some prominent structure, and may be taken as 

rather above the average for quality for the respective stones. The tests 

were made in exactly the same manner, and fTequently in the same solu

tion, and at the same moment, as the tests made of Minnesota stones. 

Of these the Lemont stone (No. 38), also frequently known as the Joliet 

stone, from the Niagara formation, in Illinois, comes through the series of 

tests with a higher rank on a seale of 100 than any of the others, being in 

that respect on a par with the Minnesota dolomite (No. 13) furnished by the 
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quarries at Frontenac, 111 Goodhue county. They both stand 77. This 

stone has been employed in the fronts of several large business blocks in 

Minneapolis, the princtpal being the Casey block, between Washington 

avenue and Third street, on Nicollet, and the Hennepin block on Hennepin 
avenue. 

The Stone City stone, from Iowa (No. 40), is from the same formation 

as the Lemont stone, but it has lost its original color (which is that of the 

Lemont stone) by long exposure in the bluffs of the river where it is wrought. 

The acquired color penetrates the formation there to a depth greater than 

that reached by any of the quarries. It is now light buff, which is the color 

of nearly all of the limestones, where exposed in the "driftless area," what

ever they may be where they are buried under the drift sheet at other 

places. As quarried at Stone City (in Jones county) the Niagara seems to 

he much more a magnesian limestone than at Lemont in Illinois, the inso

luble portion being less than one per cent., and its content of lime and mag

nesia together being over 95 per cent. As compared with the Lemont stone 

for purposes of construction, the tests that have been made by the survey 

show the Lemont stone is much stronger under pressure,* but that it 

weathers much more rapidly, The latter is probahly due to its larger per~ 

centage of alumina, which gives it a finely striped surface when dressed on 

the edges of the bedding, and produces, but much more slowly, the same 

laminated disintegration as is seen in the Trenton limestone (No. 27). The 

Stone City dolomitic limestone was employed in the construction of the Bos

ton block and the Windom block, at Minneapolis, and for the curbing of 

the paved streets. 

The Berea sandstone, N um ber 41 of the table, is one that has a wide 

reputation in the United States for its excellence in all kinds of building. 

It has a uniform color and rather fine and arenaceous grain, with occasional 

feldspar (?) and muscovite particles, the cement being carbonate of lime. 

This may be ..;een in numerous buildings in St. Paul and Minneapolis, as well 

as in Stillwater, Red Wing, Winona and other cities. The Syndicate block, 

at Minneapolis, is the largest in the state wholly faced with this stone. 

--- -*The Lemont stone is excepHonally strong for a limestone. 
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(B.) GENERAL TABLE OF QUALITATIVE TESTS OF MINNESOTA 
BUILDING STONES. 

For the purpose of reaching results that would serve as a basis for com

paring the building-stones of Minnesota with each other, and with those 

from other states, average samples were obtained and subjected to such 

physical tests as could be devised that would represent the intensified nat

ural action of the weather. These physical tests were performed by Prof. 

J. A. Dodge of the University of Minnesota, and the chemical analyses of 

the same stones were also done by him, or under his direction by Mr\ C. F. 

Sidener. At the same time duplicate two-inch cubes were subjected to 

pressure at Fort Wadsworth, Staten Island, under the direction of Gen. Q. 

A. Gillmore, one cube being crushed in the direction of the bedding, and 

the other in a direction across it, between steel plates. The results of these 

tests are brought together for comparison in the Systematic table of the qual

ities of JJlinnesota building stones, already referred to. 

In the same table these results are carried out into mathematical 

expressions, by a series of credits on a scale of ten, the final results Leing 

. placed on a scale of rank from 100 downward, so that each stone stands in 

the final result wherever the sum of its credits may warrant. In getting 

these credits of the individual stones, in each case the highest attained 

result has been taken as 10 and the lowest as 1. The intermediate results 

have been distributed proportionately between 10 and 1. In those cases 

where the first results, are not expressed by figureB, an estimate has been made 

and expressed in figures, the highest rank (10) being given to those stones 

that stood the test in question most successfully. This comparison is made 

on the 8.8sumption that all the tests included in the credit colunms are of 

equal value in indicating the comparative worth of the stones, but in reality 

some are of much more value than others. It is evident that specific 

gravity may be reckoned either a favorable or unfavorable element. In 

some situations, or for some uses, it is desirable to have a light stone, and 

in others a heavy one. The same is true in regard to some of the other 

qualities. Those elements, in general, which go to make up a very durable 

building-stone, and thus act affirmatively for the stone as a part of the 

structure, also go to make it incorrigible in the builder's hands, and to that 

extent act negatively, For these reasons specific gravity has not been 
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included in ascertaining the individual credits of the stones, but another 

element, not incl uded in the physical tests, has been introduced, viz., facility 

of dressing, which plainly is governed by the hardness or the toughness of 

the rock; the former depending on its content of fi-ee silica, and the latter on 

the crystalline texture, or the nature of the cement in the case of sediment

ary rocks. This operates disastrously on the crystalline rocks, and wholly 

to the advantage of the softest rocks. Yet there is good reason for allow

ing this, though this quality has, perhaps, less to do with the actual value 

of the stones as material for building, since an excess of hardness (or crush

ing resistance) at least up to 25,000 pounds per square inch, which is equally 

unimportant in ordinary construction, has been allowed to act in its full 

capacity in favor of the crystallines. The variation of texture induced by 

lamination, or accompanied by it, is a very important element in sediment

ary rocks. 

In forming any judgment of the comparative value of these building

stones for individual markets, other elements should be included along with 

these phy::;ical tests, such as ease of quarrying, accessibility of the quarry, 

facility of transportation and permanence of the supply. 

THE METHODS OF THE PHYSICAL TESTS. 

The detail of the methods of the physical tests, as given by Prof. Dodge, is as follows: 
Determination of specific gravity. This was executed by the usual method for solid bodies, 

with the use of an analytical balance. The specimens were nearly of the same size and 
approximately cubical, having been split out by hammer and chisel. They measured from an inch 
to an inch and a half on a side, and weighed on an average about 50 grammes. They were in an 
air-dried state, having been allowed to lie on a table in a warm and dry room for several weeks 
before their specific gravity was determined. They were then severally weighed. They were then 
immersed in water and allowed to remain about twenty-four hours, when all evolution of air bub
bles had ceased. They were then weighed in water, suspended by a thread. The weight in air was 
divided by the loss of weight in water, and the result was taken as the specific gravity. 

Determination of the absoTption of mO'isture from a damp atmospheTe. The samples of stone 
were placed in the cells of a hot-water bath for several days, to expel their hygroscopic moisture. 
They were then allowed to cool in desiccators, over sulphuric acid, and were weighed. They were 
then placed upon a set of glass shelves standing in a pan of water, anf! a tigbt cylinder was inserted 
over the shelves, the mouth of the cylinder being scaled by the water, after the manner of a gas 
holder. l'he apparatus remained thus in a room whose temperature was pretty uniform, from 60° 
to 70 0 Fabrenheit, for seven weeks, the water being replenished from time to time, so as to main
tain a constant closure of the cylinder. Then the stones were removed to bell-jars in which they 
were supported over water, and thus taken to the balance and weighed. The stones submitted to 
this test were somewhat larger than the pieces used for making tbe determination of specific gra
vity. They bad an average weight of about 70 grammes. They were ~ougbly sha~ed. The min
imum absorption of moisture .03 per cent. of the weight of tbe stone, IS so smallm amount as to 
be practically nothing. The maximum, 3.94 per cent of the weig?t of t~e sto~e, see~s quite con
siderable. It seems probable that, in the atmosphere saturated WIth mOIsture m WhIch they were 
kept for seven weeks, 80me of the stones absorbed all the moisture they were capable of taking up, 
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air-dried state, having been allowed to lie on a table in a warm and dry room for several weeks 
before their specific gravity was determined. They were then severally weighed. They were then 
immersed in water and allowed to remain about twenty-four hours, when all evolution of air bub
bles had ceased. They were then weighed in water, suspended by a thread. The weight in air was 
divided by the loss of weight in water, and the result was taken as the specific gravity. 

Determination of the absorption of mO'isture f7'om a damp atmosphere. The samples of stone 
were placed in the cells of a hot-water bath for several days, to expel their hygroscopic moisture. 
They were then allowed to cool in desiccators, over sulphuric acid, and were weighed. They were 
then placed upon a set of glass shelves standing in a l'an of water, and a tight cylinder was inserted 
over the shelves, the mouth of the cylinder being s:,aled by the water, after the manner of a gas 
holder. 'I'he apparatus remained thus in a room whose temperature was pretty uniform, from 60° 
to 70° Fahrenheit, for seven weeks, the water being replenished from time to time, so as to main
tain a constant closure of the cylinder. Then the stones were removed to bell-jars in which they 
were supported over water, and thus taken to the balance and weighed. The stones submitted to 
this test were somewhat larger than the pieces used for making the determination of specific gra
vity. They had an average weight of about 70 grammes. They were ~oughly sha~ed. The min
imum absorption of moisture .03 per cent. of the weight of the stone, IS so small III amount as to 
be practically nothing. The maximum, 3.94 per cent of the weig~t of t~e sto~e, see~s quite con
siderable. It seems probable that, in the atmosphere saturated WIth mOIsture III whIch they were 
kept for seven weeks, some of the stones absorbed all the moisture they were capable of taking up, 
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while others by a longer exposure to the same conditions would have shown still higher figures. 
Deter'mination of the absorption of water by soak'ing. A third set of stones with an average 

weight of about 70 grammes, approximately rectangular and measuring from an inch to an inch 
and a half on a side, were dried in the hot-water bath to expel moisture. They were then cooled 
in the desiccator and weighe(1. They were then placed in a large porcelain dish of water and 
allowed to soak for four clays. They were then severally taken from the water, and after the 
water had been removed from their surface by pressing bibulous paper upon them, they were 
weighed as expeditiously as possible to avoid loss by drying. The increase of weight is expressed 
in percentage figures. The increase of weight thus shown, especially by several sandstones, is in 
some cases very considerable. In other cases the absorption of water by soaking is scarcely greater 
than the absorption from a damp atmosphere after the lapse of some weeks, 

Determinntion of the action of cnrbonic ncicl. A set of pieces, similar in size and shape to 
those used in the previolls determination, were dried for six days at 212 0 Fahrenheit, then weighed, 
They were then suspended by strings in a glass vessel of water, notin contact with one another, and a 
stream of carbonic acid gas was run through the water for several hours at short intervals, so as 
to maintain the water pretty well saturated. The gas was washed before entering the vessel con· 
taining tbe stones. The water was changed every few days by use of a siphon. The action was 
continued for six weeks. The stones were then soaked in pure water, wiped, dried at 2120 F. for 
six days and weighed. The loss of weight is given in percentage figures. Two glass vessels were 
used in the experiment. The limestone pieces were placed in one, the sandstone and granite in 
the other. The two were trEated as nearly alike ltE possible. The stones suffered scarcely any 
visible change. But the water in the vessel holding the limestones became highly impregnated 
with carbonate of lime; that in the other much less so. 

Determination of the action of strong acic~ fwmes. Another set of pieces of stone, similar in 
size and shape to the preceding, were dried for six days at 2120 F., then weighed. They were then 
placed in an apparatus similar to that used for determining the absorption of moisture, constructed 
of glass and porcelain. the porcelain pan containing strong muriatic acid, and a bottle containing 
nitric acid being placed within the apparatus, as also a bottle containing muriatic acid and black 
oxide of magnanese, for the purpose of evolving chlorine. In this apparatus, exposed to the strong 
fumes, the stones remained during seven weeks. They were then removed and placed in water to 
soak, this water being repeatedly changed. When free from acid they were dried for six days as 
at first, then weighed. The loss of weight is given in percentage figures. 

The design of this test was to determine the disintegrating and staining effects produced by 
oxydizing agents, representing the action of the atmosphere intensified in degree and concentrated 
in respect to time. 

DeteTlnil1(ttion of the eilect of f1'Ost. In this determination the pieces which had been used to 
test the absorption of water by soaking, whose weight dry had been previously learned, were 
placed in a sitallow iron pan, nearly covered with water, and exposed outside the building in a 
sheltered place to freezing and thawing from February 4th to April 1st, eight weeks To thaw, 
they were occasionally brought into a warm room for a few hours. During the time stated very 
little intense cold was exp~rienced, but the water in the pan was in a frozen state nearly all the 
time. After this exposure, the pieces were carefully examined, then dried for six days as usual 
and weighed. The figures show the loss of weight caused by slight crumbling of edges, etc., by the 
action of frost. 

Determination of the effect of hent. For this determination a muffle furnace was made use of. 
The temperature of the muffle was raIsed to a red heat; then the samples of stone, one after an
other, were exposed to the heat of the muffle, being at first placed near the open mouth of the 
muffle, then gradually moved inward until they came into the hottest part and were heated to red
ness. Observations were made of the effect of the heating. They were lifted out with tongs once 
or twice and closely inspected. After the heating test in the muffle, the pieces were severally 
removed from the muffle and while still very hot, but at a temperature below red
ness, they were immersed in a tank of water for -a few minutes. The action of the 
water, in crumbling or cracking the heated stones was observed and noted. The pieces 
used were in size rather larger than those used in previous tests, being from one and a half 
to two inches on a side for the most part. They had been well air-dried at the time this test was 
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made with them. In these observations, as in those of the preceding tests not depending on the 
balance, correctness depends much, of course, on the judgment of the operator. 

(C.) GENERAL CONCLUSIONS RESPECTING THE QUALITIES OF 

BUILDING STONES. 

The weathering of a building-stone which results in its final demolition 

is partly physical and partly chemical. TheBe proceBses aid each other. A 

stone that is easily rent by frost, or is washed and eroded rapidly by rainB or 

hail, or wind, will quickly prove an element of weakness in a building; 

and one that is able to resist these physical agents successfully, when aided 

by the invisible action of rapid chemical change, will also soon disintegrate 

when favorably exposed to all these forces. For instanee, if a limeRtone be 

so placed in a building as to be proteeted from the physical action of wind 

and rain, it beeomes coated with a film of dirt which reRults hoth from itR 

own chemical change and the accumulation of dust. This film acts to pro

tect the stone from the chemical changes due to the vapors or acids that 

float in the air, or that are in solution in rainwater; if, however, the same 

stone he freshly washed by every pelting rain, its corners become rounded 

and its entire exterior surface slowly wears away~ under the unobstructed 

action of both chemical and physical forces. The same is true of sandstones, 

especially thos!3 having a calcareous c8ment, and also of the crystalline 

rocks. In the case of granite, however, the change is so slow that the co

operation of chemical and physical forces can only be seen and estimated 

in their natural beds where there has been time sufficient for the change of 

one mineral to another by the substitution of different elements and the 

removal of some of those which were there at first. After this ehange has 

been effected, if physical causes remove the weakened mineral a fresh sur

face is presented for the continuance of a slow ehemieal change. The 

glacial epochs have thus operated to keep the crystalline rocks fresh in 

northern latitudes, while further south, and beyond the limit of glaciation, 

the decayed material of the crystalline rocks has frequently accumulated 

to great thicknesses.* The crystalline rocks of Minnesota, so far as they 

have been quarried, and tested by the survey, seem to show the freshness 

of the glaciation that has passed over them in their remarkable strength 

under pressure. 
*Compare the report of R. W. Raymond on the mining resources ·of the United States, 1874, p. 335. The Silver City 

mining district of New Mexico. • 
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It is evident therefore that the value of a building-stone depends both 

on its chemical constitution and its physical structure. A rock so consti

tuted that either of these is liable to rapid attack by the weather, is neces

sarily a poor one for construction. 

A stone tha.t ab::;orbs moisture abundantly and rapidly is apt to be 

injured hy alternate freezing and thawing. Hence clayey constituents are 

injurious. An argillaceous stone is generally compact, and often has no 

pOl~es visible to the eye. Such will disintegrate rapidly either by freez

ing and thawing, or by corrosive vapors. 

A stone that is compactly and finely gramtlar will exfoliate by freezing 

and thawing more easily than one that is coarse-grained. 

A stone that is laminated in structure, so as to absorb moisture unequally, 

will expand by heat and contract by cold unequally, and especially by 

freezing and thawing. Such a stone will gradually separate into sheets 

coincident with its laminated structure. 

A stone that has a granular texture, as contrasted with one that is crys

talline or fibrous, will crumble sooner by frost and by chemical agents, 

because of the easy dislodgment of the individual grains. 

A stone which has an open texture will serve as a lodging place for float

ing particles of dust, and lichens and fungus growths will appear on its 

surface. These give off by their decay organic acids which attack the car

bonates, of vvhich the rock may be largely composed, and unless removed 

they will cause the decomposition of the stone to some depth, and its con

version to a loose powder. A loose-textured stone, however, does not trans

mit heat so rapidly as a dense one; and in cold climates, especially if they 

are also dry and free from dust, it would be a warmer building material as 

well as perhaps more durahle, than a dense stone. 

A dolomitic limestone is more durable than a pure limestone. The lime

stones of Minnesota are all of them somewhat magnesian, but the Trenton 

is not suffieiently so to be distinetively denominated a magnesian limestone . 

. Nearly all the others are so highly magnesian as to reach occasionally 

more than forty per cent. of carbonate of magnesia, when they have been 

classed as dolomites in the accompanying table. 

A sdiceous rock, other things being equal, is more durable than a lime

stone; but the durability of a siliceous rock plainly depends on the state • 
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of aggregation of the individual grains and their cementing bond, as well 

as on the chemical relation of the silica to the other chemical ingredients. 

For instance, a nearly pure arenaceous rock of qU(1,rtz, like the St. Peter 

sandstone, containing about ninety-eight per cent. of quartz, is still so fra

gile that it is easily excavated with the fingers alone, there being no suffi

cient cementing material to bind the grains to each other. The same kind 

of sandstone, however, with a sufficient cement, makes a very fine build

ing material, as the stone at Hinckley in Pine county, No. 30. If 

furthermore there be a partial chemical union between the siliea and the 

other elements, as in the Pipestone quartzyte (No. 12), the stone is rendered 

more durable still, and more firm under pressure. And if the chemical 

union be complete, so as to result in a perfect crystallization of the rock, 

the stone becomes one of the granites or syenites and necessarily takes the 

highest rank in the comparative scale of values. 

A stone that has a hi,C;h percentage of alumina (if it be also non-crystal

line), or of organic matter, or of protoxide of iron, will generally dis

integrate rapidly. Such stones generally are of a bluish color. 

A stone of rather poor quality by reason of a weak physical structure 

or an unfortunate chemical composition, isinIprol'ed by the absorption ofiJ'on. 

The sesquioxide of iron furnishes a hond to hold the grains together, in case 

of an originally weak cement, and it takes the place of the protoxide of iron, 

or of organic impurities. 

A stone of high grade, having a crystalline texture, or a superior ehem. 

ical constitution, is impaired by the abs01ption of iron through the process of 

weathering. The first effect of weathering in granites is visible in the loss 

of transparency of the individual grains either of feldspar or of some of 

the other minerals, the result of the penetration of ferruginous matters 

within them. A dolomite which is changed in color by this means is also 

weakened. This is apparent on comparing No. 19 with No. 23, or No. 38 

with No. 40. 
A stone that has no very weak element in the list of its credits, will be found 

more valuable than one that reaches an average result perhaps higher, but 

has one or more very low points on the scale of credits. The ultimate use

fulness of a stone in average construction, depends on its weakest element. 

Durability, texture, color. These are the essential qualities to be consid-
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ered in the discussion or selection of a building-stone. The more nearly 

these three are combined in favorable degrees in the same stone, the .more 

valuable that stone becomes. 

Previous to the opening of a quarry the rock in its natural beds should be 

carefully examined, and a full and scientific description, including a compari

son ofthe different layers, ought to be made of the appearance of the rock in 

the hands of nature, as testimony to its weathering power. The enduring 

formations are the sources of our best building-stone, and the individual 

layers will be found conspicuous, or hid by the decay of their own forms, in 

proportion as they have been able to withstand the alternations of heat and 

c,old and of moisture and dryness. There they have been subjected to these 

vicissitudes for thousands of years. 

Pennanence of color, and the presence of pyrite, may be determined best 

by the appearance of the natural outcrop. Before demolition by the weather 

a rock assumes different colors. Whatever may be the color of a stone fresh 

from the quarry, it can not be permanent. Most of our limestones show 

three different colors, according to the degree of exposure and the ease of 

access within for air and water. For instance, the Galena limestone, in the 

southern part of the state, as seen along the river bluffs, is of a dark buff or 

rusty-buff color on the long-weathered surface. This color pervades that 

portion of the stone that is undergoing rapid disintegration in its natural 

position, and is generally not more than half an inch in depth. Under that 

is the light buff color seen in most of the stone quarried from that forma

tion, and it pervades the stone to a great depth. Where the texture is 

open this color has apparently gone through all the beds, but it is an 

acquired color produced on the rock by atmospheric causes. The same 

effect is produced on all magnesian limestones, the depth of the change 

depending largely on the percentage of argillaceous impurities the rock 

may contain. Deep within the rock may finally be seen the natural color, 

where exposure has not yet produced any change. It is blue, and at first is 

seen only in the centre of the layers, surrounded by a layer of the light 

color. These different colors can be seen in the Trenton at St. Paul and 

Minneapolis; but owing to the close and clayey nature of this formation, 

the blue color is better preserved, and is that seen in the stone now most 

used. Formerly the stone used was of a dirty-drab or yellowish color, very 
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may contain. Deep within the rock may finally be seen t.he natural color, 

where exposure has not yet produced any change. It is blue, and at first is 

seen only in the centre of the layers, surrounded by a layer of the light 

color. These different colors can be seen in the Trenton at St. Paul and 

Minneapolis; but owing to the close and clayey nature of this formation, 

the blue color is better preserved, and is that seen in the stone now most 

used. Formerly the stone used was of a dirty-drab or yellowish color, very 
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largely, as the quarries had not penetrated below the natural weathering. 

(D.) THE USE UF STONE IN MINNESOTA. 

STONE BUILDINGS IN ST. PAUL AND MINNEAPOLIS. 

The use of stone for construction in Minnesota has but fairly begun. 

This is owing to the lateness of the settlement of the c.ountry hy Europeans, 

and the ease with which other material has been ol)tained. Pine lumber 

and brick are both abundantly and cheaply supplied. From the log house 

of the pioneer to the elegant stone mansion of his successor of to-day there 

is necessarily a slow change, in most of the western country, but in many 

parts of Minnesota this change has been so rapid that a single generation 

has witnessed both. For the purpose of making a pUllctuation-point in this 

transition, so that the future may look hack on a definite stage in what is 

now the present, in the growth of the two principal cities, the following 

statement of the use of stone in St. Paul and Minneapolis is given, based on 

an enumeration made in 1881.* Every business front was eonsidered a 

building; and if a corner block had also an important entrance from the 

cross street, that entrance was estimated as a building. 

Stone blcildings in St. Paul in 188l. 

Composed entirely of limestone quarried at St. Paul (No. 28), 324. 
Of these three have iron fronts, three have granite trimmings, and four have Kasota trim

mings; and several have the rear walls of brick. This class includes many of the largest struc
tures in the city: the Catholic cathedral, the Unitarian church, St. Paul's Episcopal clJurch, St. 
Mary's (Catholic) church, the United States custom house and post office, the Adams, Franklin 
and Washington schools, the county jail, and other schools and churches. 

Composed entirely of Kasota stone (No. 23),2. 
These are the Baptist church and the residence of Mr. N. W. Kittson on St. Anthony hill. 
Composed of Trenton limestone walls and fronts of Kasota? 
If any such exist they were counted either as wholly of Trenton or as of brick walls with 

Kasota fronts. 
Composed of Trenton limestone with Frontenac frontsr 
If any such exist they were counted either as wholly of Trenton or as of brick walls with 

Frontenac fronts. 
Composed of 'l'renton limestone walls and brick fronts, 82. 
Two of these have Kasota trimmings. The Windsor House is in this class. 
Composed of brick walls with fronts of Trenton limestone, 9. 
Composed of brick walls with Kasota fronts, 1. 
This is the Greve block, on Third street between Minnesota and Robert. 
Composed of brick walls and fronts of Frontenac stone (No. 13),3. 
Composed of brick walls and fronts of granite from Minnesota, 3. 
These are the fronts of Nicols and Dean, on Third street. 
Composed of brick walls and fronts of Berea sandstone, 4. 

--*The main results of this enumeration have also been furnished the United States census bureau, for 1880. 
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Mary's (Catholic) church, the United States custom house and post office, the Adams, Franklin 
and Washington schools, the county jail, and other schools and churches. 

Composed entirely of Kasota stone (No. 23),2. 
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These include the Manheimer block and the German American Bank. One has partly 
granite. The Manbeimer block has a Kasota base. 

Composed of brick walls with trimmings of Trenton limestone, 208. 
Of tbese six have partly granite in the trimmings. This class includes tbe capitol,* and 

some school-houses. 
Composed of brick walls with Kasota trimmings, 107. 
Of these five have trimmings in part of granite. In this class are the Drake and the David

son blocks, the headquarters building of the Cbicago, St. Pau[,Minneapolis and Omaha railway, 
the market bouse, three of the engine houses of the fire department, and two school-houses. 

Composed of brick walls and trimmings of Frontenac stone, 49. 
Eleven of these have some granite in the trimmings. In this class falls the block of Auer-

bach, Finch and Van Slyck. 
Composed of brick walls and trimmings of Fond du Lac sandstone (No. 34), 7. 
Three of these also include some marble in their trimmings. 
Composed of brick walls with trimmi!l.gs of Berea sandstone, 30. 
Five have partly granite trimmings. 
Composed of brick walls with white marble trimmings, 1. 
This is a residence on Dayton's bluff. 
Buildings partly trimmed with granite, 28. 
Total number of buildings in the city (estimated at one for every six inhabitants), 6912. 
Total number of stone buildings, 326. 
Percentage of stone buildings, 4~. 
The school houses, in St. Paul, are built generally of brick. The following list embraces all 

but the frame buildings, viz: :Madison school, Bluff street west, is of red brick, with Trenton 
base and trimmings. Lincoln school, on Collins street, cream-colored brick, with Trenton trim
mings and base. Van Bttren school, on Bates street, Day ton's bluff, is of cream-colored brick, 
with Kasota trimmings and Trenton basement. Aclams school, t on Tenth street, wholly of Tren
ton limestone. Webster school, corner of Sibley and Laurel avenues, is of cream-colored brick 
with Trenton basement and Kasota trimmings. Jackson school, on University avenue, is of red 
brick, with Trenton base and trimmings. Jefferson school, on Pleasant avenue, is of cream-color
ed brick, trimmed with Trenton limestone and iron. Monroe school, on Fort street, is of red brick, 
with Trenton basement and trimmings. Washington school, corner of Olive and Eighth streets, 
Trenton limestone'( (stuccoed), with Trenton trimmings. Fmnklin school, corner of Broadway 
and 'I'enth streets, wholly of Trenton limestone. . 

Stone buildings in :Minneapolis in 1881. 

Composed entirely of Trenton limestone quarried at Minneapolis (No. ~7), 155. 
This includes the largest stmctures of the city, snch as the 'Washburn A, Band C flouring 

mills, the Pillsbury A flouring mill, the University of Minnesota, the College hospital (formerly 
Macalester college), the Universalist church, the Irish and the French Catholic churches, and 
several of the school-houses of the city. 

Composed of Fond du Lac sandrock (No. 34), I. 

'I'his is the new Westminster Presbyterian church; its inner walls are of Trenton limestone. 
Composed of Trenton limestone walls and fronts of Berea sandstone, 5. 
Composed of Trenton limestone with brick fronts, 34. 
Composed of Trenton limestone with 'Kasota trimmings, 9. 
Composed of Trenton limestone and trimmings of Minnesota granite, 12. 
Composed of Trenton limestone with trimmings of brick, 8. 
Buildings of brick with fronts of Berea sandstone, 5. 
Buildings of brick with fronts of Joliet (or Lemont) stone, S. 
Buildings of brick with 8tone City stone (No. 40),4. 
Buildings of brick with trimmings of Trenton limestone, 177. 
Buildings of brick with trimmings of Berea sandstone, 60. 

'This capitol building waS burned in tbc winter of 1880.81. 
tTh1s. bas ~mce been torn down, and in its place has been erected a new High school building of brick with Kasota st..:;ne for trunmlngs. I 
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with Trenton basement and Kasota trimmings. Jackson school, on University avenue, is of red 
brick, with Trenton base and trimmings. Jefferson school, on Pleasant avenue, is of cream-color
ed brick, trimmed with Trenton limestone and iron. Monroe school., on Fort street, is of red brick, 
with TrentDn basement and trimmings. Washington school, corner of Olive and Eighth streets, 
Trenton limestone'( (stuccoed), with Trenton trimmings. Fmnklin school, corner of Broadway 
and 'I'enth streets, wholly of Trenton limestone. . 
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Composed entirely of Trenton limestone quarried at Minneapolis (No. ~7), 155. 
This includes the largest structures of the city, such as the 'Washburn A, Band C flouring 

mills, the Pillsbury A flouring mill, the University of Minnesota, the College hospital (formerly 
Macalester college), the Universalist church, the Irish and the French Catholic churches, and 
several of the school-houses of the city. 

Composed of Fond du Lac sandrock (No. 34), I. 

'I'his is the new Westminster Presbyterian church; its inner walls are of Trenton limestone. 
Composed of Trenton limestone walls and fronts of Berea sandstone, 5. 
Composed of Trenton limestone with brick fronts, 34. 
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Composed of Trenton limestone and trimmings of Minnesota granite, 12. 
Composed of Trenton limestone with trimmings of brick, 8. 
Buildings of brick with fronts of Berea sandstone, 5. 
Buildings of brick with fronts of Joliet (or Lemont) stone, 8. 
Buildings of brick with 8tone City stone (No. 40), 4. 
Buildings of brick with trimmings of Trenton limestone, 177. 
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'This capitol building waS burned in thc winter of 1880.8l. 
tThlS. bas ~mce been torn down, and in its place haa been erected a new High school building of brick with Kasota st..:;ne for trunmlngs. I 



BUILDING STONES. 
City and State buildings.] 

Buildings of brick with trimmings of Frontenac limestone, 13. 
Buildings of brick with Joliet (or Lemont) trimmings, 3. 
Buildings of brick with Fond du Lac sandstone trimmings, 48. 
BuUdings of brick with Kasota trimmings, II. 
Buildings of brick with granite trimmings, 6. 
Buildings partly trimmed with granite, 2l. 
Buildings of brick with white marble trimmings, 1. 
Total stone buildings in the city, 224. 
Total buildings in MinneapOlis (estimated at one for every six inhabitants), 7814. 
Percentage of stone buildings, 2~·. 
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In several residences artificial stone (concrete) is found for window-caps or other trimmings, 
but with Trenton sills, basement and water-tables. Lemont water-tables are seen in a few build
ings which have other stone for trimmings. Kasota steps and water-tables are frequently put in 
buildings that have other stone for trimmings. There is probably not a foundation laid in Min
neapolis of any other stone but the Trenton limestone. There are perhaps twenty other brick 
buildings with artificial stone trimmings, of which no account has been made. 

The city buildings. The city holl building is made of the Trenton limestone trimmed with 
St. Cloud granite. The fire depltrtment buildings are as follows: corner Second street and 
Third avenue north, two fronts, cream brick walls, with granite water-tableE and Trenton trim
mings; between Sixth and Seventh avenues south, on Third street, cream brick walls, artificial 
stone trimmings and granite water-tables; WaShington avenue south, between Fourteenth and 
Thirteenth avenues south, two fronts, cream brick with Berea sandstone trimmings, and granite 
door-corners; on Plymouth avenue, cream brick, with artificial stone trimmings and granite door
corners; on Second street S. E., near Central avenue, cream brick, Trenton limestone sills and 
keystone; Main street and Thirteenth avenue N. E., Trenton limestone, cream brick front, artifi
cial stone trimmings. The school buildings are as follows: WaShington school, Fourth street and 
Third avenue south, wholly of Trenton limestone; the High school, Trenton and Kasota trim
mings; Monroe school, Franklin avenue and Twenty-fourth avenue south, cream brick with Berea 
sandstone trimmings, slate roof, and Kasota steps; Winthrop school, in Easi.i'vlinneapolis, wholly 
of Trenton; Marcy school, East Minneapolis, cream brick walls and Trenton trimmings; Jack
son, comer of Fifteenth avenue south and Fourth street, cream brick walls, iron caps and wooden 
window sills, no water-table, Trenton basement; Jefferson, Seventh street and First avenue 
north, cream brick with trimmings of artficial stone, slate roof, Trenton basement, shows the 
poor architecture of a granite column and pedestal standing on a base of artiticial stone; 'Webster 
school, in N. E. Minneapolis, cream brick walls, Trenton base, Berea sandstone water-tables and 
trimmings; Sumner school, Sixth avenue north, between Nineteenth and Twentieth streets, 
cream brick, with Trenton base and sills; Hnmboldt school, cream brick, Trenton limestone 
base, artificial stone water~tables and trimmings; Adams school, cream brick with Trenton trim
mings; Garfield school, on Chicago avenue, cream brick, Berea trimmings, granite sills, slate roof 
and Kasota steps; Everett school, Sixth avenue north and Third street, East JliIinneapolis, cream 
brick, Trenton trimmings and basement; JliIadison school, Fifteenth street, between Fifth and 
Sixth avenues south, cream brick, Trenton basement, iron trimmings; Clay school, Fourth street 
and Twentieth avenne south, cream brick, Berea trimmings, slate roof, Kasota steps; Franklin 
school, Fourth street and Fifteenth avenue north, cream brick and Trenton base and trimmings; 
Lincoln school, Washington avenue north, between Sixth and Seventh avenues, cream brick, 
Trenton basement and iron trimmings; Hennepin county jail and she1'itJ's resiclcnce, Trenton lime
stone; court house, cream brick with Trenton trimmings; city 1nctTket, cream brick walls, trimmed 
with artificial stone and red brick, inner walls of Trenton stone; city lock-1tp, Trenton limestone; 
water-works, Trenton limestone; the piers of the suspension bridge, and its anchorages, are of 
Trenton limestone trimmed with granite; the piers of the other highway bridges, and of the rail
road bridge over the MiSSissippi, are of Trenton, though the arched bridge across the east channel 
of the Mississippi, has Red Wing stone in the angles. 

Buildings belonging to the State of Minnesota. 

The capitol, at St. PaUl, is described on page 163, and is illustrated in plate D. 
The univeTSity, at MinneapOliS, embraces two buildings. The principal or general academic 
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In several residences artificial stone (concrete) is found for window-caps or other trimmings, 
but with Trenton sills, basement and water-tables. Lemont water-tables are seen in a few build
ings which have other stone fl1r trimmings. Kasota steps amI water-tables are frequently put in 
buildings that have other stone for trimmings. There is probably not a foundation laid in Min
neapolis of any other stone but the Trenton limestone. There are perhaps twenty other brick 
buildings with artificial stone trimmings, of which no account has been made. 

The city buUdings. The city hall building i.s made of the Trenton limestone tri.mmed with 
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Third avenue north, two fronts, cream brick walls, with granite water-tableE and Trenton trim
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door-corners; on Plymouth avenue, cream brick, with artificial stone trimmings and granite door
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keystone; Main street and Thirteenth avenue N. E., Trenton limestone, cream brick front, artifi
cial stone trimmings. The school buildings are as follows: Washington school, Fourth street and 
Third avenue south, wholly of Trenton limestone; the High school, Trenton and Kasota trim
mings; Monroe school, Franklin avenue and Twenty-fourth avenue south, cream brick with Berea 
sandstone trimmings, slate roof, and Kasota steps; Winthrop school, in EasiMinneapolis, wholly 
of Trenton; Marcy school, East Minneapolis, cream brick walls and Trenton trimmings; Jack
son, corner of Fifteenth avenue south and Fourth street, cream brick walls, iron caps and wooden 
window sills, no water-table, Trenton basement; Jefferson, Seventh street and First avenue 
north, cream brick with trimmings of artficial stone, slate roof, Trenton basement, shows the 
poor architecture of a granite column and pedestal standing on a base of artificial stone; 'Webster 
school, in N. E. Minneapolis, cream brick walls, Trenton base, Berea sandstone water-tables and 
trimmings; Sumner school, Sixth avenue north, between Nineteenth and Twentieth streets, 
cream brick, with Trenton base and sills; Humboldt school, cream brick, Trenton limestone 
base, artificial stone water~tables and trimmings; Adams school, cream brick with Trenton trim
mings; Garfield school, on Chicago avenue, cream brick, Berea trimmings, granite sills, slate roof 
and Kasota steps; Everett school, Sixth avenue north and Third street, East Minneapolis, cream 
brick, Trenton trimmings and basement; Madison school, Fifteenth street, between Fifth and 
Sixth avenues south, cream brick, Trenton basement, iron trimmings; Clay school, Fourth street 
and Twentieth avenue south, cream brick, Berea trimmings, slate roof, Kasota steps; Franklin 
school, Fourth street and Fifteenth avenue north, cream brick and Trenton base and trimmings; 
Lincoln school, Washington avenue north, between Sixth and Seventh avenues, cream brick, 
Trenton basement and iron trimmings; Hennepin county jail ctrld .sheriff's re.sicter!ce, Trenton lime
stone; court house, cream brick with Trenton trimmings; city mMket, cream brick walls, trimmed 
with artificial stone and red brick, inner walls of Trenton stone; city lock-up, Trenton limestone; 
water-works, Trenton limestone; the piers of the suspension bj'ic7ge, and its anchorages, are of 
Trenton limestone trimmed with granite; the piers of the other highway bridges, and of the rail
road bridge over the Mississippi, are of Trenton, though the arched bridge across the east channel 
of the MissiSSippi, has Red Wing stone in the angles. 

Buildings belonging to the State of Minnesota. 

The capitol, at St. Paul, is described on page 163, and is illustrated in plate D. 
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building was partly erected in 1857, and the rest in 1874-5. The building which accommodates 
the Agricultural Department was erected in 1874-5. The former structure is built of the Trenton 
limestone quarried at Minneapolis, and the latter of cream-colored brick trimmed with Trenton 
limestone. 

The state pTison, at Stillwater, was begun in 1852 and has been enla::ged at different times. 
It is composed almost entirely of the dolomitic stone quarried at Stillwater, but has some trim
mings of the pinkish Kasota stone. 

The insane asylum at St. Peter was begun in 1867. Portions were built in 1868, '69, '71r '73 
and '74. It is all built of the Kasota and St. Peter stone, and lined with brick. The only con
trast in the trimmings is made by cutting them finer than the other stone. 

The asyl1l1n for the deaf and mute, at Faribault, is constructed and trimmed of limestone quar
ried near Faribault. It was erected at intervals of time as money was appropriated by the legis
lature, each addition being five years later than the preceding, beginning in 1866 and ending 
with 1881. 

The second insane asylum, at Rochester, is made of brick, with windows and chimney
caps of stone quarried about three miles east of Mantorville. The basement is of the Trenton. 
The building was begun in 1877-8, but was more than doubled in size in 1882. 

The Teform school, at St. Paul, was erf'cted in 1862 and consists largely of the Trenton lime· 
Etone, quarried at St. Paul. Some of thesubonlinate buildings are of brick trimmed with Trenton. 

The school f01' the blinrl, at Faribault, is a frame building veneered with red brick, with trim
mings of the same, erected in 1874. 

The school for idiots ancI imbeciles was erected in 1881. It is located at .Faribault, and was 
built of the Trenton limestone quarried near that city. 

The foregoing pages are intended to give some idea of the quality of 

Minnesota building stones. All builders and architects of the state ought 

to have regard for the produets of our quarries, and to avoid the importa

tion of foreign stone when suitable material can be got within the limits 

of Minnesota. There seems to be no reason to believe that the state is de

ficient in stone suitable for all styles and kinds of architecture. On the 

contrary almost every kind of stone can be got. The stone to be obtained 

at Dresbach, in Winona county, is so nearly identical in color and grain 

and all outward characters, to the sandstone importe,d from Ohio, that it 

can be employed with it in the ~ame structure. It is to be hoped that the 

present fashion of using the Ohio stone, at great cost for transportation, 

will be only temporary, and that influential builders will see to it that our 

equally good stones are not allowed to remain unused. It cannot be any

thing more than a sentiment that prefers foreign products over domestic, 

that will cause the continued importation of stone from abroad. 
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SYSTEMATIC TABLE OF THE QUALITIES 
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41 0.53 1·····1····1 .16413121 OII·······I······I······/6.DO I I 26 1.22 3.31 97.83 

5\ o 32 1· .. · .. /.· ... 1 ..... 17181112821 6 02 I ....... ·1· ...... 12 26 1 o 56 1.92 2 51 97 90 

61 049 I ...... I ...... 1····1 H43112 681 3.82 I······ ·1····· \1.28] 0.25 2.33 155 9634 

71 039 1 ... 1 ....... + .... \74.72/ 12301 3.19 I··· .. I····· 11 51 1 
0.25 225 1.91 96.03 

81 1.38 1·.····.1· .. ···.1 .. ··( 48. 3lI359;/······/······I·······112051 o 26 0.19 2.98 98.74 

91 0.56 1······1·······1··· 162 GU119. 291 4 67 I····· I···· .1 593 1 3.06 162 2.45 99.68 

101 0.15 1 * 1········1 0. 43 178 12111 141 2.68 1········1 .··.··1 0.62/ Traces. 1 4.48 8.33 100.97 

11[ 2·64 [ ....... .].. ...... [ ..... [4851[1379119.31 1·····[ .. , .[8 34 1 4.81 
/ 

o 19 1. 67 97.15 
2. QUAKrZYTE. 

121 I ...... 12.31 IS4 52112 33[ \ ..... [ ....... 1031 I Tl'ace. I §§ I· ...... · .. ·· 0.09 * 2 12 0.11 0.34 
3. DOLOMITES. 

131 645 I 2. 93 1 98.19[ ..... 1 ... 1 0. 311 .36 54. 78 1 42.53 1 .... 1 ......... 1 0.03 0.18 101 12 

141 
1 

4. 52 1 9510 I· .... I· .... ! ... 
1 

H 53.50 \ 40.21 \ ... 1 ......... 1 7.89 1.11 Trace. 0.28 99.62 

151 I 6. 32 1 93. 86 1 .... 1 ..... 1 ...... / H 51.23 [ 41. 33 1 ...... 1 ........ / 1006 0.96 0.12 0.22 100.18 

161 12.14 34.5\ 9274 1 ... 1 ..... 1 0.33[ 0.37 49. b6 1 42. 06 1 ..... / ......... 1 0.02 0.30 96.19 
4. DOLOMITIC LIMESTONES. 

17[ 9 22 109! 1 8601 I .... ·1 .. · .. ·\ 

554 6.331 91. 09 1 .... 1 .... /. · .. ·1 

l.tt 49.161 37.531 .... 1 ........ I 002 / 0.50 

0.78 50.221 37. 39 1 ..... 1 ......... i .... · .. 1 0.28 

0.55 5068133.611 ..... [ .......... [ 0.15 I 0.68 9695 
9.83 

854 1 
8931 [ .... I· .. · I §I o 6! 97.85 

19[ 7.80 13 O~ 1 8830 1 .... [ .... 1 ..... / 101.36 

8.28 7.35/ 91. 95[ / .... 1· .... 1 

l.n 50.20 [ 38.961 .... 1 ........ / ........ 1 10.6 97.42 

99.30 1.~; 62.14128491 .... / .......... /002 j 0.24 
'Analyzed by: W. A. Noyes. t AI~alyzed by S. F. Peckham .. rWith a ~mall amount of iron. eWith Borne silica. "With 
traces oftlta,nlUm-(Noyes). ttW,th a small amount of alunllna. ttWlth traces of silica and alumina. eeWith a minute 
trace of lIthIa. 
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SYSTEMATIC TABLE OF THE QUALITIES 

1. CRYSTALLINE. 

'" <1i ~ 
,.,. 

~ .; .o~ 
, , "" -p,-'-d 2 " ... .; .;< 'Cl " ..,0 .a._ 

0 cO .;;( <1i '§~ ",c. " ~.:9 "0 0 
.~(~~ "cO .0 " '" 0 "0 

"''' .a" ... s:i S 'K -"'''' 
._" <1i cO 0 S ~~~ <1.)·C ",cO 

" :::':tI " '" 0'-
,; ._0 ol "0 ._" S .u; 

.~ 'O~ _:0 s -0 1,)';:: 'x s "'0 s <1) .o~ ,; " " <1) 
.0 °Ot- "", -0 ol 's 0 " ~.;:) '" '" " -OIl -" .0_ '" '" OIl " :; "" a ~t: 00 ,,'" ~ ~ " "" 01 
" "'''' '0" " 2 d cO '" '0 0 

"S',... 00 

"'" s :;;j :?1 0 );1 0.; e-< Z 0-1" >-< lfl Xi .... 0 en 

II 0.53 P.c/ ······1 1 ...... 16512116961 4.(;9 I····· ···1······ .1 4.77 1 1.99 2 1~ 3 07 .a8 .78 

21 1.9:) I I I I ,. I·.· ... . ............ 50 ~31 23.83117 ~; I······ ·1·· ..... 14 79 1 2 46 o 3-1 2.06 101.54 

31 o.~ I··· .. / .. ..... 35 83 ..... 48.4j / I / / 'Ii / .... ·1··· ... I 9 85 1 3.12 o 22 1.66 98.63 

41 0.53 1·····/···1 ··16U31210fl······ I·· ···1 ...... 16 90 I I 26 1.22 3.31 91.83 

51 o 32 I····· ·1···· ·1···· .1 71 81/12821 6 02 I······ ·1······· 12 26 1 o 56 1.92 2 51 97 90 

61 049 1 ······1 ..... ·1··· .17443/12 681 3.82 I······ ·1······ 11.28) 0.25 2.33 1.55 96.3-1 

71 o 39 1····1·······.j..····174.72112301 3.19 I ...... I····· /1 51 I 025 225 1.91 96.03 

81 1.38 1·.····.1· .. ···.1 .. ··[ 48. 31135 9;/ ..... 1 ...... 1 ....... 112 .05 / o 2.5 0.19 2.98 98.74 

91 0.56 1·······1·······1··· I 62 6°/19.291 4 67 I······ I······ 1
593

/ 
3.06 1.62 2.45 99.68 

10\ 0.15 I * I···· ····1 0.43/78 lz111 141 2.68 1······1 . ····1 0. 62 1 Traces. I 4.48 8.33 100.97 

111 2·64 1········J········I····1485111379/19.34 1·······1 .. , .1 83-1 I 4. gl 
/ 

o 19 l. 67 97.15 

2. QUAKfZYTE. 

121 I ...... 12 .31 18-1 52112 33/ I······ /·······1 031 I §§ I········ .. ·· 009 2 12 Tracc. 0.11 0.34 

3. DOLOMITES. 

13
1 

6 45 2.93/ 98. 19 1 ····1····1 0. 31 1 .36 54. 78 1 42.53 1 .. ··1········1 0.03 0.18 101 12 

141 4.1'2 1 95.10 I ·····1··· .. / ... 
\ 

++ 
53.50 1 40.21 I ···1·········1 7.89 1.11 Trace. 0.28 99.62 

15/ 6. 32 1 93. 86 1 ····1····1···1 
tt 

51. 23 1 4133 1 .... ··1···· .... / 1006 096 0.12 0.22 100.18 

16
1 

12.14 3 4.51 92.74 / ···1·····/ 0.331 0.37 49. 06 1 42.06/ ..... 1 ......... 1 0.02 0.30 96.19 

4. DOLOMITIO LIMESTONES. 

171 9 22 109.! / 8601 I .... ·/·····1 0.34/ 0.55 50 68/ 33.61 I ···1·········1 0.15 j 0.68 96.95 

18
1 

8 54 j 89 31 \ .... j .... 1 §I 50.221 37. 39 1 .... / ........ ) ....... j 983 o 6-1 o 78 0.28 97.85 

19
1 

13 ot I 8830 \ ..... j. '" ·1··· ··1 
H 

49.16/ 37. 53 1 .... j ....... / 
1 

7.80 I.U9 0.02 0.50 101.36 

20
1 

6.331 91.09\·····1····1· ····1 
t+ 

50.20 j 38. 96 1' .... , ........ j ........ j 551 1.i7 10.6 97.42 

211 7.35 1 91. 951 j····I····1 
H 

62.14/ 2849 1 .... j .......... / I 8.28 1.0, o 02 0.24 99.30 

"Analyzed by: W. A. Noyes. tAnalyzed by S. F. Peckham .. :j:With a ~lllall amount of iron. eWith Borne silica. **With 
tr"cesof~ltamum--{Noyes). ttW,th a small amount of alumIna. :j:IWIth traces ofaiJiea and alumina. ee With a minute 
trace of lIthIa. 
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OF THE BUILDING STONES OF MINNESOTA. 

CREDITS ON A SCALE OF TEN FOR THill VARIOUS QUALITIF:S. 

REMARKb. 

21 10 1 10 lID 1 10 to lID 1]0 110 I 10 1 10 I I 11 I 1171 90 I Known as" Duluth gra~ite." 
11 10 I 10 1 10 lID 8 lID 110 1 10 / 5 / 10 / 9 / 10 I 5/ 117/ 00 / The kind now most used. 

31 10 1 10 1 10 1 10 10 ItO Ito / 10 I 9 110 / 7 I 10 I 1 I 117/ no I Aualyzed as a silicate. 

--;-1-~j--7-/-7-I---7--7-I-7-I--i-[ ---7I----c
I
'---+[ --------'[--7-1-'1 liThe sample ceushed on bed 

4 9 10 10 10 10 10 10 7 4 10 7 10 5 112 87 was apparently imperfect as it 
~~-,;-----,;---,;---c-_----"_-';-_-';-_-i-g-"p_li.:...t l:c.n:...;3=-1l",I--'.B_"e.:...s--,a-,-T,_8_n.,-00--,o--,p_o_u_n_d_A. 

51 10 I 10 [10 1 9 10 lID /10 I 7 I 5 I 10 I 7 I 10 / 31 111 185 [ Form. the promonTory on the , west side of Beaver bay. 
--~~-----------------

6/ 10 I 10 lID /10 8 /10 /10 110 I /10 I 7 I 10 [ 2 [ 110 1851 Has much quartz. 

-----'1---C-I---71-71----c---'-I--'-I---'-I----cI'----'-I---;I--/;.---i-I--i-I--"7I'--"'-Ha. th • look 01 the Rice Point 
7 10 10 10 10 10 10 9 7 5 9 7 10 2 109 8! gabbl'o, but differs from it in 

havIng much q lIartz, 

11[ 10 \10 110 I .. ·· [ 10 110 110 I · .. ·1 .../ .... I .... [ ..... I 21· .. 1"·1 From a dyke. 

2. QUARTZYTE. 

1Z[ 10 110 [10 110 I 10 lID 11_0...!.1_5_1'-I_o_l_10-'1 __ 4_l_1_0----'-1_4..;.1_1_13_l8_7_lll...:::~:.:.~:::I:.:!t:...ro:...oC:::~:..:.I::..~"'~:.:~:::m..:;~:.:i~.:...I1!_~l_l~_'~_Ja_J~_ni: 
U Sioux Falls granite." 

16 4 5 8 1 
est. I est"lest./ 

3. ))OLO:VlITES. 

10 [771 In ,wabasha county becomes o oolItIC. 

97 17-1 The preferred stone at Still
o water. 

I I I 1 
Tile usual stone at Lanesboro 

5 7 88 68 and below there. in the Root 
river vallev. 

4. DOLOMITIC LIMESTONES. 

191 7 J 7 J 81 5 I 8 1 10 I 91 7 1 I 8 I 7 I 61 91 170 I Light-colored. 

211 e~. l_e_~_·11_es_~l'I_7_~1_7_11_7~[_9~1 __ ~1_5-1 __ 7_1~_~I_~1_7~1 __ 88_~1_68~ln_~_~_h_~_J_~_6~_e_gs __ c_om __ m_o_n __ th_a_n __ 

BUILDING STONES. 199 

OF THE BUILDING STONES OF MINNESOTA. 

1. CIW8TALLINE. 

CREDITS ON A SCALE OF TEN FOR THill VARIOUS QUALITJF.S. 

REMARKb. 

The kind now most used. 

Known as" Duluth gra~ite." 

3/10 /10 '10 110 10 110 /10' 10 I 9 110 I 7 110 /1 1 1171 00 1 Analyzed as a sillcate. 

I 1 / 1 1 / 
, 

1 
, 

1 I 1 1 
---;-'-'I--'T,"h;:-e-:-::s-::"am=p"le:-::C-::'U-':S"'h-:ce3"d-o=-=n::-;:b:-::-:ed 

4 9 10 10 10 10 10 10 7 4 10 7 10 5 112 87 Wf" apparently imperfect as it 
_~_~~s2·p~li~t~in~3~r~!e~"~eR~al~,8~fi~.0~00~P~o~1~In_d~". 

5/ 10 I 10 \10 1 10 110 /10' 7 I 5 I 10 / 7 1 10 I 3/ 111 /85\ Form, the prnmontory on the , west side of Beaver bay. 
--7-7--------------

6[ 10 1 10 1 10 1 10 1 10 [ 10 / 10 I 3 / 10 I 7 / 10 I 2/ 110 /85' Has much quartz. 

-7...c/-10-/;--1-0-+/-l 0--+,-10---'-1-0 -+1-10-+/-9--+/-7-----;/'---5 --+/-9-+/-7-----;/:--1-0-7-'-2--+'-1 0-9'/'-8-1'I'--ga~b~~~ b~11()~lff~;.~e f~b~ 1fir~ 
--'-__ '--_-'---+_---'__ having much quartz. 

81 / 8 /10 / 10 10 I 7/!O I !O / G / 10 j 10 / 9 / 1 1 109181 1 

9/ 10 I 9 /10 / 10 / /10 110 I I / 1 / 10 I 7 / 10 / '-!--31 ----i--99 / 7-;-6j----

11/10 110 /10 1····1 10 110 /10 I··· ·1· 'I· · .. 1····1 ... ·1 2 1. / .. 1 From a dyke. 

2. QUARTZYTE. 

/ / / / / / 1 1 / 1 

This rnck from Hioux Falls is 
12/10 110 /10110 I 10 /10 1_0-'-_-.L_I_O--"-_10--,_4_,-1_0~_'...:...-_11_3-"-8_7_u..::se:.::d=at~o::...::m:..::a~h!O:a:,.::ll:::n.:,:r1",e.:...r_tl_le_n_a_In_e 

U Sioux Falls granite." 

16 4 5 8 
1 

est./ est../est./ 

3. lJOLO;vt:rTES. 

100 /771 In yvabasha county becomes 
oolItIC. 

97 1 75 1 The preferred stone at Still
water. 

I / I I I I Tile usual stone at Lanesboro 
5 7 88 68 and belOW, there, in the Root 

nver valley. 

4. DOLOMrTIC LIMESTONES. 

21/ e~. l_e_~_'JI_es_~J'I~_7~1_7~j_7~1_9~1~_7~/_5~1 __ 7~/_~/_~1~7~/~_88_~I_~~lu_J_m_hb_·~_J_~_i_.e_gs_c_o_m_m_o_n __ t_h_au __ 



200 THE GEOLOGY OF MINNESOTA. 

SYSTEMATIC TABLE OF THE QUALITIES 

4. DOLOMITIC LIMESTONES. 

SPECIFIC STRENGTH IN POUNDS. '" GRAVITY. "" ~.; 
:.. 

"" 
I':~ 2 '" :0 0 .," " <l.>i --- acS ~.o .;!l .~ ~ 01" OIl' ... s 

~2 ~~ .. 0 ., 
~.g ":0 '" 1':'" .. 01 0 ... oj .g 01 .~.o ... "'= ss ~§ ~ " ;;0 ... ::> • ..,::> 

"" oj I': • "".<:I .d" ., "':-.::1 
~6 01." 0 "7~ .0 0- s~ ~ ~ as .. S ",<> ..... 

<va> "''' " -., S ",= 
I 

., '" § ... ~ 
~ .. C!)~ " .d 0": 0 ... <> ., 

" ~ .<:: 0 
~ Z 0 ... I'tt A 0 Pot 

22\ ..... 1 162 1 
48 I Minnea olist Weeks& ID?IOlllltlc lime 1 1 Ion bed..... Ion bed .... · .... 1 a~d (w.) Holscher's. S~feth~Pf,;:n~~~ 2.71 2.496 On edge 87,000. On edge 21.750. 156.0 

2;\ ...... \ 2M81 I 
Ka;'l0ta, \ BraCKeUl'idge'l Aren!,~eo~s dOl'l 1 I On bed 52.000'1 On bed 13,000,1 

91 La Sueur Stewart and omltlc I1me- 2.76 2.536 On edge 32.000. On edge 8000. 156.5 
connty. Buttars'. stone. Shakopee. ' 

I I I I MinneapOliS! Foley & jDOlomitic time-I ! I On bed 72,000. j On bed 18,000. I 
24 ..... ...... ...... (E.) Herbert's. stgr~r~~~~.m 2.76 2.60. On edge 46,000. On edge 11,500. 162.7 

I 1 I jcentl"l pOintl Bakel' I Dol~mitic I!-nd I 1 I On bed 31,000. J On bed 7.750. I 
20 ..... am 93 Goodhue Un. Harrison's. :ig~~n~¥.sd~~~: 2.70 2.384 On edge 39,000. On edge 9,750. 149 0 

5. LIMESTONES. 

471 Fonntain, I Limestone. I I I On bed 105,000., On bed 26.250. r a~od Fillmore Co. Taylor's, Trenton. 2.68 2.622 On edge 100,000. 011 edge 25,000. 163.8 

271 ...... 1!~ 1 
3.5~3 

46dl Minneap'llisl Eastman's. ~~l~g~~ 1271126551 On bed 70,000.! On bed 11,500'1165 9 a~~ (Nicollet 1.) Trenton.' . On edge 68,000. On edge 17,000. . 

281 ..... 1 ..... 1 

291 ..... 14391 \ 

I s P I 1 Argillaceons I I lOb d lOb d I i02 t·(W~)u.. A. Rau's. limestone. 2.71 2 634 O~ edege ~~~~~. O~ e3ge 119'/:0 1646 
: __________ ~~~T~r~e~n~to~n~ . ._~--~--~---------'--·~--------'---·~---

117lClinton FallsILindersmith's·lmWtf~j~e~¥~~·e·12.731""·I"" ........... ··1 .................. \ .... .. Steele Co. Hudson River. .... .. .... .. .. .... . ............... .. 

6. SANDSTONES. 

301 ..... 13811 1 107\ Hi.nckley, I St Panl ~nd \ Pi~~~dWce~lowI2 4712 2291 On b~d 76,000. j On bed 19,000'\139 3 
PlDe Co. Duluth It y. Potsdam.' . . On edge 70,000. On edge 17,500. . 

31 1 ..... \4400 I 1 
Near Fort IClliCltgO, Mil.l Yellow sand-I I I I 103 Snelling, and St. P. rock. 2.51 2.221 On bed 57,000. On bed 14,250'1 1388 Dakota Ca. Railway. Potsdam? On edge 80,000. On edge 20,000. . 

2\ 1439g 1 106 1 DI'esbach, ITostel'in & co.jGray sandl'ock·12.38!1.880! On bed 26,000./ On bed 6,500. I 3 ...... :f12 WlDona Co. St Oroix. On edge 15,000. On edge 3,750. 117 5 

sal ...... I· .... 1 105 1 :10I'da?, IphiliP KiPp's·IGray sandrock 12.3411.825/ On bed 15,000 ! On bed 8,750. \ Scott Co. Jordwn. On ed'!le l~,OOO. On edge 3,000. \13.1 

341 443137541 941Ifond d!1 Lacl Boyle's. I Bro":~c~and- 12 521 2 245) On bed 35.000./ On bed 8,750. / 
St. LoUIS Co. Potsdarn.· . On edge 23,000. On edge 5,750. 141.3 

351 ...... I ...... 1 104 1 tc~~~t~, !PhiliP KiPP's·1 j{~~~d~·~r~f~d 12.59/1.9011 OOn bded 19,000. I On bed 4,700. 1118 9 
. Jordwn. n e ge 16,000. On edge 4,000. . 

36\ ...... 143991 921 pal{Qta, I Hartley's. I S,andst~ne. 12 lion bed 19,000'1 On bed 4,750. 1 Wmona Co. St. Cro~x. .38 1.872 On edge 12,000. On edge 3,000. 117.0 

371 ...... 1 ...... 1 ...... ' 'I~~W~:s I ? Iwh~~.~~~~.ockl .•.. 11.8761 On bed 22,000.] On bed 5,500 1117 .2 Chisago Co. .. ................................ .. 

7. STONES FROM OTHER STATES. 

I Lemont I IDolomitic Iime-, I I I 123 Illinois: ? ~tone. 2.78 2.645 Oon bded 108,000. On bed 27,000'1 165 3 
NUJ.{Jara. n e ge 105,000 On edge 26,250. . 

1221:~!~~:1::,:1 M~~tl;~. & I LF~li:.n 12.441 2 0181 g~ ~J:e ~~~~: 18~ ~;:e ~~~. 1126.1 

125 , StOI~~~~tY'IA.· J. Green's., N~~~~~. \2.5612.1751 On bed 45,000. [ On bed l1,250.j 
Niagara. On edge 39,000. On edge 9,750. 135.9 

8+ .... 1· .. · .. 1 

401 ..... 1 4679 1 

124 IBerea, OhiO·1 ? IGray ~androck·12.4912.1011 On bed 40,000.[ On bed 10,000.[' 
erea. On edge 27,000. On edge 6,750. 131.3 

200 

2~1 I 
762

1 

23\ ... \ 2M81 

241 ... ··1·· ····1 

261 ..... 123791 

1

36321 and 
3.5R3 

THE GEOLOGY OF MINNESOTA. 

SYSTEMATIC TABLE OF THE QUALITIES 

4. DOLOMITIC LIMESTONES. 

SPECIFIC STRENGTH IN POUNDS. 
., 

GRAVITY. "" 0:: .... ., "" ;:lo 
.~ ,.:, 0::"; 00 

'" 0:", p. .... 

~~ 
... 0 

'" ~.::: '" 0::" ... oj 0 ... 

'" .d oj .~.c -.0 i> ;:l 

" ;:l' .,;:l .g§ ~O 
'""' 0' 

0:"" '" 0 ·~i 0''' .d'" 
~ ",0 Ec ..., 

ES '"' § 0:: "" .... oj 
'0 O'I::l .... ~ -'" '" " '" ~p. 0 0": 0 -'" '" 5 H ~ ... ~ a 0 p... 

48lMinnea olisl Weeks& ID?IOlllit!C lime., 1 Ion bed..... Ion bed·········1 a~18d (W.) Ho!scher's. s~{eth~~F;!n~~~ 2.77 2496 On edge 87,000. On edge 21.750. 156.0 

1 

Kasota, \ Brackenridge'IArenaceous dOl.[ \ I On bed 52000 I On bed 13000 I 
91 Le Sueur Stewal·t and omitic lime- 2.76 2.53G On edge 32.000'. On edge 8'000: 158 5 

county. Buttars'. stone. Shakopee. ' 

I 
Minnea. polis! Foley & IDotl~mit~otltig~-12 761 2 601 1 On bed 72,000'1 On b~d 18,000'1 162 .7 ..... (E) I Herbert's. s g{ ei-rent.on. . . On edge 46,000. On eage 11,500. 

Icentr'! pOintl Baker 1 Dolomitic and I I I On bed 31000 j On bed 7.750. 1149 0 
93 Goodhue Uo. Harrison's. ~llgg:,:n~¥.sJ~;;;;': 2.70 2.384 On edge 39,()00: On edge 9,750. 

5. LIMESTONES. 

471 Fountain. I Limestone. I 81 . I On bed 105,000. I On bed 26.250·1 a~d Fillmore Co. Taylor's. Trenton. 2.6 2.622 On edge 100,000. On edge 25,000. 163.8 

46lMinneap~lisl Aluminous I I -Ion bed 70,000'1 On bed 17,500.\ 5 a~~d (Nicollet I.) Eastman's. li,p~~~t~e. 2.71 2.605 On edge 68,000. On edge 17,000. 16.9 

281 )· .... 1 102 1 St·(Wpaul. I A. Rau's. Am~~~~~g~.s \2.7112 63!1 On bed 78,000. 1 On bed 19,500. 1164 6 
.) Trenton. On edge 70,000. On edge 17,500. 

~--~~~~.-------

I I 1 117IClintonFansILinderslllith's·lmW?nL~le~~~~·e·12.731 I·· .. ·· .. · .. · ·· .. ·1 .. ···· .. ······· .. ·\ 29 .... . 4397 Steele Co. Hudson River. . ............................................. . 

6. SANDSTONES. 

301 ..... 13811 I 1071 Hinckley, 1 St. Paul a,nd I Pi~~~Jll:zCe~~owI2.4712.2291 On b~d 76,000. I On be,d 19,000.1 1393 PlIleCo. Dnlnth K y. Pot~ril'im. On edge 70,000. On edge 17,500. . 

311··· .. \4!00 1 1 
Near Fort IClliC"gO, Mil'l Yellow sand-I I I I 103 Snelling, and St. P. rock. 2.51 2221 On bed 57,000. On bed 14,250'1 1388 Dalwta 00. Railway. Potsdam? 011 edge 80,000. On edge 20,000. . 

321 ...... 1 ;~~ 1 
4112 

lOG I Dresbach, ITosteTin & co.jGral; sandrock'[2 38)1 8801 On bed 26,000'1 00 bed 6,500. I 
WlDona Co. 8t Oro,x. . . On edge 15,000. On edge 3,750. 117 5 

1051 !orda~, IPhiliP KiPp'S.!Gray sandrock 12.3411.8251 On bed 15,000 I On bed 3,750. I 
Scott Uo. Jordan. On edge 1z,OOO. On edge 3,000. 113.1 

341 443137541 91 I§~nto dr Lcacj Boyle's. I Br°v;gc:
and

- 12.5212.245) On bed 35,000./ On bed 8,750. I 
• liS o. Potsdam. On edge 23,000. On edge 5,750. 141.3 

I J d I / Husty·striped 1 I I / 104 Sc~~t t~' Philip Kipp's. sandrock. 2.59 1.901 On bed 19,000. On bed 4,700. ! 118.9 
. Jordan. On edge 16,000. On edge 4,000. 

361 ...... 14399 1 

371 ...... 1 ...... 1 

92/WDal<otac' I Hartley's. I Ssancdstone. 12.3811.8721 00 bed 19,000'1 On bed 4,750. 1117 a 
lUona o. t. roix. On edge 12,000. On edge 3,000. . 

· .. ··ICh~!~I!~·:~,,! ? IWh~r.c;~~:.OCkl· .. ·11.8761 ~~.~~~.~::~~:.1.~~.~.~~.~:~~~ ... 1117.2 

7. STONES FROM OTHER STATES. 

123! tm;-:gfs~ ? IDOIO~l~~ce.1ime-12.7812.645Ioon b
d
ed.108,OOO.! On bed 27,000'1

1653 Niayara. n e ge 105,000 On edge 26,250. . 

3+ .... 1 .... ··1 

401 '" .1 4679 1 

/
SiSkiwit baY'1 McIntire & I Light brown I I I 

122 (Wis.) Wells'. sandrock. 2.44 2 018 On bed 14,500./ On bp-d 3,625. 1
126 

1 
W.end L.Suj!. PotSdam. On edge 23,000. On edge 5,750. . 

125 1 BtoI~;v~~ty, IA.· J. Green's·1 N~~~V:~~. \2.5612.1751 On bed 45,000.1 On bed 11.250.] 
Niayara. On edge 39,000. On edge 9,750. 135.9 

12± /Berea, OhiO·1 ? IGra
y ~~~edarock. 12.4912.1011 00n bded 40,000.[ On bed 10,000.[· 

. n e ge 27,000. On edge 6,750. 13l.3 
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, 
I ~ 

..... ·s . "". 0'; ... ., 
S~ " ..,-"1 0'" .,0 ..... .; "" .oS Ipo{~. O~ 0>" 

='" . It:! " "'~ ~"g>., ~~~ "'", ~ '05 ot-'d 

~.~~ a:>.S " co."o 
.0 0 • 6; ';: A .0"" S .~'" ... " :;8 "'0 0 .... "'OJ = d·_ "'''' .0 ... 
Z~ ... .0 ... -< > ..... -< 

~ s. 
I s?d~~'-! able. 

1 Slight \ 

1
1 I Increase of 11ncrea of 

22 _ weight. weight, 

-'-_2_t-7-'1c...:::28::...,,:P.:.. • .::C.:..' ,=.2.:;,.36 p. c. 

231~1 1 H 1 2 96 

2+~1 2 26 I 3.11 

251*1 3.74 I 514 

261 :8! 
0.41 046 I Mod-

erate I 
271+s-1 1.0~ 1 28 [ Mod-

el·ate I 
28!~1 0.73 o 93 1 Slight I 
291 .. 1 1.91 1 con-I 3.20 sider-

able. 

301*1 
0.05 4.88 I Very I 

slight 

004 309 I Very \ 
Blight 

0.74 1148 I Very I 
Blight 

331+1 0.61 12 69 I Slight I 

4. DOLOMITIC LIMESTONES. 

>- ..... 
" .0'; ..... 0 .. '8r.ri ..... 

"-"1 .£ .d ., 0 , 
0 0-"1 '0 "'OJ ..., ., ., 

.0'" ..... 0 ,; 
~~ 

... "" " " ... " " '" ... 
" " ~ '" ~ 

0> ... ,; 
0"" 

<l> ..., It:! " ol" It:! 0 0,," 
It:! OJ 0 "", " 0.", 

~= OJ ol 

" '" "" 
0> ol <l> 

<l> ..... 
".~ '" .d "" ~ ... OJ 0 

'" on .. " OJ ..... :0 OJ 2 "" 
..... '0 ;§ '" .. t-"., >- ... 

~ ".~ .t ... 0 'OJ ... ,., OJ "" oS OJ'" '0 .d >10;'" .~ il-o ..... ~ ~ " I"l > ., 

" .. 
2 21 I rUIned dal k at /iIst '/ SiLO." of \ .. then yellowish ' I!ghtly cracked w"'ght. Moderately COlI oded. 

Not cracked. . and scaled olr. 0.23 p.c. Moderately stamed. 

0.05 red hot; then crack- Cr~Ckded IUll'ther 0.39 Moderately corroded. I Little changed till I . I ! 
ed considerably. an sca ed. 

o 19 I Blackened; then I I !COnSiderabl Y corrod-
cracked a~d bumed Cracked further. 0 43 ed. Consider-

whIte. ably stained. 

1.29 I Blackened mOderate-! Little further B>ldly cl'Umbled. 
Iy; then brown; h 0.92 B dl . I cracked slightly. c ange. a y stamer . 

5. LIMESTONES. 

0.07 Blackened, cracked I Superficially diS'1 
and burned white. integrated. 358 I Somewhat corroded. 

\TUrned dark at first;[ Splintered some· I \ Considerably corrod-
0.50 then c~1~~:d. Not what. 308 ed. Considerably 

stained. 

0.37 t:\1ightly cracked. I Slightly cracked I 1.17 
I 

Badly corroded 
further. and stained. 

1.07 Slightly cracked. 1\Ilore cracked. I 3.27 IconSiderablY c~rrod-
ed and stained_ 

6. SANDSTONES. 

I 
In moderate heat 1 Cracked and I 

0.03 slight blac!{ening; In somewhat crum- 0 02 
red heat no cracks. bled. 

Little changed. 

IDark'd in moderate I Greatly disinte I 
o 01 neat; burned lighter; grated; coi@r 0.04 

no change; no cracks cb.anged to red. 
\ Somewhat stained. 

INO change lor a time ;\ Not much I 
0.05 later cl:f,~i~some- further change. 032 \ Very little changed. 

IN h" . I Cracl<ed and I 0.06 0 c an"e even III some". 'hat dbin-
red heat. tegrated. / 

Somewhat crumbled. 
o 25 Considerably stained. 

M ncll st:tined . 

....l.1-..2
I
c-----'------7j------:j:--- I IsupertiCiallY diS-\ 

35 -81 1. 78 9.18 MerOadte- 0.57 Very little affected. integrated; colo)' 2 30 
little different. 

Badly corroded. 
Somewhat cl'Umbled. 

36 - 1.52 11.08 Slight 0.09 hot; then cracked crumbled and 0.62 11 I I 1 I [Little changed till redl Consider:tbly I 
9 badly. disintegrated 

371+1 ......... 1 .. · .. · ...... 1 .. ·· .. ·\· ...... ·1 ........ · .... _- ...... ·1 .. · .... · ........ -j... 
7. STONES FROM OTHER STATES. 

381 181 1.95 I Slight I 0.08 ISlightlv scaled in red I Considerably 0.13 1.87 heat. cracked. 

391+0-1 
876 1 Very 1 0.07 

1 

Turned dark; n6 loonsiderablY diS-I 005 0.95 slight cracl{s. integrated. 

4011~ I 1 Slight I 
\ . . I Considerably I 

0.84 866 0.12 SlIghtly cracked lD cracked' color 0.46 
red heat. not changed. 

41/:3] I MOd-t 
rn moderate heat black'd, & I 

\ 
1.97 Ii. 76 0.18 gave off gas which blazed; in More cracked 0.01 

erate red heat cracked somewhat. 

Con&iderably crum
bled. Jlinch stained. 

Slightly crumbled. 
Somewhat stained. 

Somewhat stained. 

ed. Very little 
[ Moderately corrod-

stained. 

1 

Not much corroded. 
Badly stained. 
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, 
I .l! .... 
"" ·s . 0'; .... ~ 
0" sl'.l ~.!>l 
.,0 .... "j "" .08 Ii-t~. o~ 

",,,, 
,,'" . !j:j~ ::'5:::: ~o::~ ~~~ "'"" ~ ~CE ot-'d 

~.e8 ~.!3 """0 
.0 0 . ~:r;:Q .0'" 
8 .~" .. '" :;2 ~o 0 .... "''' :::I d._ "''' .0..., 
Z~ ... .0., -< p. .... 

~ 
~ 

" s. 
I S?d~~"! able. 

1 Slight \ 

1

1 I Incr~!lSe of lIn rea of 
22 _ welght. weight, 

-,-_2_1 +-,1c...:::28:....c.P.:..' .::C.:..' ,.=:2.c;,.36 p. c. 

231~1 1 H 1 2 96 

211*1 2 2G I 3.11 

251*1 3.74 I 5H 

26
1 :8! 

O.4t o 46 1 Mod-
erate I 

271+s-1 1.0~ 1 28 1 Mod-
el'ate I 

0.73 o 93 

4. DOLOMITIC LIMESTONES. 

>-.0'; 
.,~ 

"'''' 0", 
;;:;0:: 
0"" .. " ".~ "'., aen 
.. 0 

"'''' p", .... 

2 21 

0.05 

o 19 

1 29 

0.Q7 

0.50 

0.37 

'0 .. " 'H .... '8 eli 0 , 
0 .£ .0 ., 

o.!>l 'd ..., ., 
'" .0'" 

..., 0 .; - "" " " " ... 
" " ,; OJ 

~ 
... 0> 

'" '" 
... .; 

'" ..., ., !j:j " "'0:: !j:j 0 o .!>l 
!j:j 

'" " '" 0 "'", '" a "" " '" '" " "" .... '" '" '" .0 '" '" .. '" 0 

'" on .. ~ 

~ '" ~ 2' ~ ~'d ;§ " Mt->- ... ".~ 
~ ... 

'" '" "''' .5 'd .0 >t;'" .:S 
~ ~ ~ r.:! P- en 

" .. 

l
Imned dal k at lhst '/ SiLO." of \ .. then yellowish ' I!ghtly cracked w"'ght. Moderately cOlloded. 

Not cracked. . and scaled off. 0.23 p.c. lIIoderately stalOed. 

red hot; then crack· Cr~cked IUI'thcr 0.30 Moderately cOIToded. I 
Little changed till \ . 1 ! 
ed considerably. and scaled. 

I 

Blackened; then I I 
cracke~~nt bUl'lled Cracked further. 

I Blackened mOderate-! Little further 
ly . then brown' 
cracked slightly: change. 

5. LIMESTONES. 

Blackened, cracked 1 Superficially diS'1 
and burned white. integrated. 

\

TUrned dark at first;! Splintered some· I 
then c~1~~~d. Not what. 

further. 

o 43 ed. Con~ider-!
COll~iderabIY corrod-

0.92 

3 58 

3 08 

1.17 

ably stained. 

B>ldly cl'Umbled. 
Badly stained. 

1 Somewhat corroded. 

I 
Consi,lerably corrod· 

ed. Considerably 
stained. 

Badly corroded 
and st.ained. 2sj-~1 

29
1 .. 1 

t:llightly cracked. ! Slightly cracked I 
-7--~------7-------~~~----~------

1 Slight I 
1 con-I NIore cracked. I ~.27 

I
conSiderablY corrod

ed and stained. 1.91 3.20 sider· 1.07 Slightly cracked. 
able. 

6. SANDSTONES. 

30
1*1 

I Very 1 
! In moderate heat I Cracked and I 

0.05 4.88 slight 0.03 slight blac!{ening ; In somewhat crum· o 02 Little changed. 
red beat no cracks. bled. 

311~1 004 309 1 Very 1 Blight 001 
IDark'd in moderate I Greatly disinte I I Somewhat stained. heat; burned lighter; grated; col@r 0.04 
no change; no cracks cb.anged to red. 

321+! 0.74 1148 I Very I slight 0.05 
INO change lor a time;1 Not much I 032 I Very little changed. later cracked some- further change 

wh~. . 

331+1 o 61 12 69 I Slight I 0.06 No c~an"e even III somewhat dbin-I " . I Cracl<ed and 1 
led heat, tegrated. 

o 25 I Somewhat crumbled. 
Considerably stained. 

3+~1 I MOd-I 
1 No effect in moderate 1 Little further 

1 
S 94 617 6rate 036 heat; later cracked change. o 07 M ncll stained. 

badly. 

35
1+\ 

1. 7B 9.18 j Mod- j 
erate 0.57 Very little affected. integrated; color I ISU P6rtiCiailY diS'\ 

little different. 
3 30 lIadly corroded. 

Somewhat Cl·nmbled. 

36
1+1 1 

i Slight I 
jLittle cbanged till red \ Consid erably I Considerably CI'Ulli-

1.52 11.08 0.09 hot; then cracked crumbled and 0.G2 bled. Much stained. badly. disintegrated 

371+\ ........ 1·· .. ········1 .. · .... \·· .. ····1 .... · .. ·• .. ···· ....... \ ................ ·1· . ................. .... 

7. STONES FROM OTHER STATES. 

38
1 :81 

1.95 I Slight I 0.08 ISlightlY scaled in red! Considerably 0.13 Slightly crumbled. 
1.87 heat. cracked. Somewhat stained. 

39
1+0-1 

876 i Very I 0.07 
\ 

Turned dark; nl) loonsiderabl Y diS-I 005 Somewllat stained. 0.95 slight cracks. integrated. 

40i+a1 1 Slight i 
i . . I Considerably i I Moderately corrod· 

0.84 8 66 0.12 Shghtly cracked III cracked' color 0.46 ed. Very little 
red heat. not changed. stained. 

411 :3\ 1 MOd-1 
rn moderate heat blaok'd, & 1 

I I Not much corroded. 
1.97 G.76 0.18 gave off gas which blazed; in More cracked O.O! Badly stained. erate red heat cracked somewhat. 
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SYSTEMATIC TABLE OF THE QUALITIES 

4. DOLOM!TIC LIMESTONES . 

;., .; 
:;; "'en >. , ~ , .; .,; .... .=-d 0 

'" ... -0 -0 " ....,0 .... 0 .. .,; '" S-.ct.i .=.:. ';; 'O-d " '" .,; 
,b'S '" -0 0 

~~ 
tlJJ:e • ", .. .... S~ 0 '"d 'Q) ;.. .fd '-.~ ~ .. .; .. '" S S '" ;::CD'" .5.~ '" " .. 0 

.~ 0 
Q.-

"''"' oJ "" ._'" 
S .~ 

~-o ..:; ,,<D -0 .~ S "'0 S 0:" '" ~:g~ "'- ~; " ~'" '" '" ".=: .... oJ ·S 0 '" " " " ~;;O -" "'- " ';; CD '<) bJl .1 ;S ~.S E ,," <;;; ~ " ~~ £2 -" " 0 ~ 
.. :;; '" 0 0 0 ~ "'" 0 ~ i13 ~ '"' 0 ~ 0 ~ il< If). H ~" 

...., r:f). ... 

2218.86 p. C·I 162; I R3.78 I 03751 ...... 1 3. 1tl :j: 
5! 5331 36. 0021 ..... I· ........ I AII<alIes, 9 ... 97 090 a trace. 

231 I 138; 1 ...... 1 ..... 1 ...... 1 ..... 1 
•• 

47. Dotl I I I Undetermined. I 5.83 1.49 35.227 ..... ......... Water & alkalies. 100.00 
1.529. 

241 I 29. 93 1 71.80 I · .. 1 .... ·1 .... ·[ 
** 

41 8801 245501 ..... 1 ........ 1 13.91 403 0.22 1.12 101.73 

251 I 3933 1 
5891 I .... 1 31001 49~1 

:j: 
33 0001 185401 ..... [ .... · .. ·1 0.92 2.28 23 89 0.33 98.2 .. 

5. LIMESTONES. 

261 
98; I 90.11 102101 ..... 1 ..... 1 

tt 
86. 1071 0470[ ..... [ .......... [ 

Alkalies. 
[ 7.31 1 30 0.44 99.447 

271 144; [ 8555116001 ..... 1 ..... ) 
tt 

75.482[ 6. 8101 ..... ) .......... ) Alkalies, 
) 10.38 1. 70 a trace. 100.043 

281 
13.3~ I 86 6! 1 ..... 1 8.161 267

1 
79181 

I [OrganiC 

I Alkalies, 

/ 
12.70 1 63 6420 ...... m~'~~. a trace . 98.86 

291 
25.5! 1 74 931 ...... 1 .... 1 ..... I ** 

57. 031 l5. 901· .. [ .......... )· ........ 1 .. · .... ···1 9.6! 1. 91 100.43 

G. SANDSTONES. 

301 ) 98. 82 1 1 18[. ... [9869/ ~I .. ) .. · .. 1 ........ 1 042) 
Mg. ox. I Trace. 0.01 1.00 .... 

0.0! 0.17 100.35 

31
1 

004 ) 99.15 J 0. 85 1 .. .... [9767[ 1. 31 1 0.55 [ .... · .. 1· .. · .... [ 0411 
0.21 0.02 0.15 10032 

32[ 3.3! [ 9240 I 7.601 ...... 181471 893[ ........ [ ....... 1 ....... 1 1.90[ 0.50 4.2G 0.39 97.36 

331 1.39 
1 

96.661 3331 ...... 181.191104~1 ...... ·1 .. · .... ·1 ........ I 0561 
0.40 3.60 0.66 96.85 

34
1 

0.52 I 87.9! I 12 061 .... 178.24110.881 383 1 ........ 1 .. · .. I 0. 951 1.60 [ 1.67 0.06 97.23 

85[ 21.78 I 4233 1 ...... ·1 .. · .. I 38.4!1 5771 1.79 I 35. 87 1 18541 .... ··1 .. ······ .. 1 0.12 0.29 100.79 

36\ 16.72 
1 

95 471 453[ ... .. 181.55110.00[ 1 41 1 ...... ·1· .... ·[ 1..151 0.30 [ 1.76 [ 1.03 I 97.20 

371 ..••... ···1· '" ···1······· ·1· ... ··1· .... ·1····· ·1····· ... [ .... ·1 .. · ··[· .... 1 ...... · .. 1·· .. · .... 1 .. ·· .. · .. ·[· .......... · 

7. STONES FROM OTHER STATES. 

381 
8.69 21 36[ 79. 78 1 ..... 1 .... [ 1.431 0.64 [ 42. 971 34.301 .... [ .......... / 0.21 023 101.14 

391 
0.17 97. 48 1 2.52[ ..... 190.86[ 4 76[ 1.58 1 .... ·· .. 1· .... ·1 0. 151 0.59 [ 1.06 I 0.45 I 99.45 

401 
5.97 0. 98 1 96 u [ ..... 1 ..... I 0.01[ 1.28 

1 
57. 861 37. 291 ...... I·· ........ I .......... 1 .......... 1 97.42 

411 1.15 92. 93 1 7.07[ ...... 1 81 .401 7.49[ 3.87 [ ........ [· .... · .. 1 0.74j 2.11 
1 

0.24 I 0.56 I 99.41 

*Analyzed by S .. F. Pecl,<ha,?,. tAnalyze? by W. A. Noyes. tAI~mina and iron determined by W. A. Noyes. 
small amount of Iron. ,,'W,th traces of sIbca and alumma. ttWlth traces of alumina and ferric phosphate. §Witha 
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SYSTEMATIC TABLE OF THE QUALITIES 

4. DOLOM[TIC LIMESTONES . 

... .; 

'" "'en >. , -:;; , .; .,; 
...,3 ",-d 0 

'" 
... -0 -0 '" ... 0 to .,; .;; Sen ..c:;c. ';; 'O-d 

'" " 0 
.;; .,; bIJ:e • " .. !:"S ... S~ 

-0 0 '0 ~~ '(i);;"~ '-.~ -.. .; to '" S Ei '" '" " .. Q.-ii:tJl'" "'''' .5.~ oa '0 ._" 0 
.~ 0 ~-o ..:; "", -0 .~ S "'0 S .~ S 0:>' '" ~;g~ "'- ~; " ~.c '" .c ".=: ... oa '8 0 '" '" " " -00 -Q "'- '" '" bQ .;:; 
bQ .1 ;;E ~.S S ,," 'oj ~ " ~~ 9.2 -" " 0 ~ 

.. .. " 0 0 0 ~ """ 0 ~ i13 ~ '" 0 ~ 0 ~ il< "l H ~" 
...., If). >-< 

2218.86 p. C·I 162; I R3.78 I 03751 ...... 1 3.1~1 
:j: 

5! 5331 36. 0021 ..... I· ........ I Allotlies, 94.97 090 a trace. 

23
1 I 138; I ...... I .. · . ·1· .... ·1 .. · .. 1 

•• 
47. Dotl I I I Undetermined. I 5.83 1.49 35.227 ....... ....... Water & alkalies. 100.00 

1.529. 

241 I 29.93/ 71.80 I .. ·/· .... 1 .... · [ 
** 

41 8801 245501 ..... 1 ........ 1 13.91 403 0.22 1.12 101. 73 

25
1 I 3933

1 
5891 I .... 1 31001 49~1 

:j: 
33 0001 185wl .... ·! ........ 1 0.92 2.28 23 89 0.33 98.2! 

5. LIMESTONE;!. 

26
1 

98; I 90.11 102101 ..... 1 ..... 1 
tt 

86. 1071 0. 4701 .. · .. 1· ........ ·1 
Alkalies. I 7.31 1 30 0.44 99.447 

271 H4; I 8555/16001 ..... 1 ..... 1 
tt 

75. 4821 6.810/ ..... 1 .......... 1 
Alkalies, I 10.38 1. 70 a trace. 100.043 

28
1 

13.3~ I 8661 1 ..... 1 8.161 2. 671 7918
1 

I I Organic I Alkalies, 

1 
12.70 1 63 6420 ...... m~'t;~. a trace . 98.86 

29
1 

25.51 I 74 93 1 ...... I ... ·1· .... I 
** 

57. 031 15. 901. .. 1 .......... 1 ...... · .. 1 ........ ··1 9.61 1.94 100.43 

G. SANDSTONES. 

301 0.01 98.82/ 1 181 .... 198 6911.0~1·"· .. I ...... I ........ I 0 421 M~ .. ~~. I Trace. 

~------~----~----~--------
99.15 J 0. 85 1 ...... 1976711.311 0.55 1·· .. ·· .. 1 ........ 1 0411 0.21 

0.17 100.35 

0.02 0.15 10032 

9240 I 7.601 ...... 181411 8981 ........ 1 ....... 1 ....... 11.901 0.50 4.2G 0.39 97.36 

96.661 3331 .... ·181.191104~1· .... · ·1 .. · .. · .. 1 ........ 1 056i 0.40 3.60 G.66 96.85 

I 87.91/ 1206 1 .... i78.24110.88/ 3.83 I ........ i· ..... I 0.95/ 1.60 / 1.67 0.06 97.23 

0.29 100.79 

36/1672 I 9547 1 453[ ..... [81.55110.00/141 1 .. · .... ·I·· .... ·11..15j 0.30 I 1.76 / 1.03 I 97.20 

37i ...... ····I ...... I .... · .. ·I .... ·I· .. · .. ) .... ·I ........ I.... ·1 .. · ··1 .... ·1 .. · .. · .. ·1 ........ ·1 ...... · .. ·1 .... ··· .... · 

7. STONES FROM OTHER STATES. 

38/ 8.69 21 36/ 79. 78 1 ..... I .... [ 1.431 0.64 I 42.97) 34.301 '" 1 .. · .... • .. 1 0.21 023 101.14 

39i 0.17 97.48] 2.52/ ..... 190.86/ 476
1 

1.58 I ........ i· ·· .. ·1 0. 151 0.59 I 1.06 
i 

0.45 I 99.45 

40j 5.97 0. 98 1 96 u 1 ..... 1 ..... I 0.01[ 1.28 [ 57. 861 37.291 ...... 1 .......... 1 .......... 1 .......... 1 97.42 

411 1.15 92. 93 1 7. 07 1 ...... 1 84 .401 7.491 3.87 1 ........ 1 ........ 1 0.74! 2.11 I 0.24 I 0.56 I 99.41 

*An .. lyzed by S .. F. Pecl".ha,?,. tAnalyze? by W. A. Noyes. tAI~mina .. nd iron determined by W. A. Noyes. 
small amount of IrOU. ." W,th traces of slhca and alumma. ttWIth traces of alumina aud ferric phosphate. 

§WithB 
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OF THE BUILDING STONES OF MINNESOTA. 

4. DOLOMITIC LIMEHTONES. 

CREDITS ON A SCALE OF TEN FOR THE VARIOUS QUALl~'IES. 

REMARKS. 

81 85 1651 Generally rejec.ted by build-
ers at Mlnneapulls. 

8 I 6 I ·---'I--'I-"rl~le~p~I~Il~ki~'~ll~ol~"'~'l·a~w=n~-~co~l-83 64 ored" rock of Featherston
Ilft.llC!"h. 

241 7 I 5 I 81 I I 41 91 3 1 5 I 8 1 1 4 1 81 77 1 1 
V~l'y oottom of Trelltolllime-

59 stone. 10 inches thick; al.vavs 
IIseo. bv b"ild~rs. witll No. 27. 

2-,--51 ---,-3 1----'.1---'-.71_1 '----.1 6 --,---I 2-,---1 5 '----.1 3 _I 10--'-.1 7 ! 1 I 11 10 1 60 1461 The stone used at Lake Oi ty. 

5. LIMESTONES. 

261 10 I 10 1 91 10 I 41 10 I I 1 1 4 I 7 1 81 91 170 j One mile east of Fountain. by tile railroad. 
--"------'----'--'---------;-..-.c.---'------';------'------;-

271 [ 1 9 1 1 9 1 41 8 1 7 [ I 2 1 3 1 6 I 81 831M 1 The usual building stone of 7 Minneapol1s. 
~--~~--~--~~~~~--~--~--~--~~--~~-------------------

281 1 9 I 91 .... ·1 .... ·1 .... 1 .. 1 .... 1 ...... 1 .... ·1 .... ·1 .... I 81 .. ·1 .. IHt~~~it~ual btlilding stone of 

2fs~'1 e'l' lesJ'j 6 I 8 j 21 61 7 1 5 1 4 1 3 I 6 I 81 69 ! 53 1 The usual stone at Owatonna. 

37 [ 2 I es~. I 1 / .. • .. 1 

6 

2/ 31 8 

8 

6 

6. SANDSTONES. 

10 1 10 110 I llO 185 1 Grindstone river. 

10 I 10 110 I 105181 I Analyzed as a silicate. 

10 1 9 110 / 89 1681 

10 I / I I I Sample, obtained at West-
10 10 73 56 minster church. Minneapolis. 

Analyzed as a silicate. 

2 I 71 10 I 1 I 1 8 I I 3 110 I 55 1421 Analyzed as a silicate. 

1 ... 1 .. 1 ..... 1 ...... 1 ....... 1 ...... 1 ...... 110 1 ...... 1 .... 1 Rather soft white sandstone. 

7. STONES FllOM OTHER STATES. 

10 I 1 
81 101 1771 Samples ~btained.from stone 

yards In MInneapolIS. 
.~~--

10 1 10 \ 86\661 Samples obtained from the owners of the quarry. 

I 81 B3161 \ Samples obtained from own
ers of the quarry. 

10 1 10 \ 81 1 62 \ :o<amples obtained .from stone 
yards HI MInneapolIs. 

~--~--~--------------------
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OF THE BUILDING STONES OF MINNESOTA. 

4. DOLOMITIC LIMEHTONES. 

CREDITS ON A SCALE OF 1:EN FOR THI!: V A RIOUS QDALl~'IES. 

REMARKH. 

221 10 1 9 1 s [_7-.:[_---,l_2_[~I_I __ 7 _1~ __ 1_7_1_5_1 8 1 8_5-,l_65-CL~Gcc-> e_n_e~m_l~1 Y~r~e_j e_c_.te~d~bY_b_U_iJ~d-7- ers at Mlnneapulls. 

23 1 5 1 3 1 81 7 1 8 1 71 10 I 3 1 4 1 9 1 5 I 8 1 61 83 I 6! Id~~.P:.g~~"llofOl~'~~~h':l;t~~~ 

---.:."'1_7~1~~Ls~I~I_8--;-1_4l~I~~L~1_8~1~1~~L8~1_71~1~I=ve~l.y~oot~tu~m'~)f'~rre~llt~()Il~lin~"e-"' 59 stone, 10 inches thick; al "'avs 
lIseo. OV o"i1d~rs, witll No. 27. 

2_5-,--1_3---,-1_--,1_7 ~1_1----,-1_6--,1_2 -,--1_0...:..1_3_1_10---"--1 7 I 1 I 1 1 10 I 60 1 46 1 The stone used at Lake City. 

5, LIM ESTONES, 

~61 10 110 I 91 10 I 4\10 I 1 1 I 4 1 7 I 81 91 170 lone mUe east of Fountain, oy tlle railroad. 
--'---'---~-----:---c-----'------':-------':------;-

271 [7 1 91 1 9 1 41 8 1 7 [ I 2 I 3 I 6 \ 81 83 \6! I Tile usual building stone of 7 Mlllneapol1s, 
~~~----,~~~~~~~~~----------

I 1 9 1 ..... 1 ..... 1 .... 1 .. 1 .... 1· .... ·1 .... ·1· .... 1 .... I 81 .. ·J .. 18t~~~uy~ual btlilding stone of 

201 eS~'1 {''J' JesJ'1 6 1 8 j 21 61 7 I 5 1 4 I 3 1 6 1 81 69 153 1 The usual stone at Owatonna, 

6. SANDSTONES. 

301 I 7 I 61 10 I 7 1 10 1 10 I 8 I 4 I 10 1 10 1 10 1 10 J 110 1 85 1 Grindstone river. 

311 6 1 8 J 61 10 I 8 1 10 1 10 I 9 I 1 I 10 I 7 I 10 1 10 I 105181 1 Analyzed as a sllicate. 

3~21~21~11~11~81-2~H~101-7~11O~19~ll~01~91~10/~891~681 

I I I 1 J I I I I I 1 / I I I 
Sample3 obtained at West-

34 I 2 5 1 6 4 8 1 10 10 3 10 10 73 56 minster church, Minneapolis. 
~_~ __ ~~_~ __ ~~_~~_~~_~_~_~_~_~~~A~n~a~ly~z~ed~a~s~a~s~i1~ic~a~t~e.~ __ 

35
1 2 1 1 1 1 1 6 1_3 L--'I 41~81_10 ,------I --,:-1 4--,--1 -'-.1 1.--!1 1_10-+ I_56 i------+1431 __ _ 

361 2 I 1 1 1 1 7 1 2 I 71 10 1 1 I I I 3 I 3 1 10 1 55 142[ Analyzed as a silicate. 

37r I eSi' I 1 1 .... ·1 1 .. ·1 -- I -- ... I· .... I· .. --..J- .... ·1 ..... 1 10 I ...... 1--·1 Rather soft white sandstone. 

7. STONES FROM OTHER STATES. 

6 I sl_I_0_l1_7_71 __ s_am __ p_le_s_?_b_ta_i_n_e_d._fl_'o_1l_"_St_o_n_e __ yards In Mlllneapolls. 

10 1 10 I 8616s1 Samples obtained froll the owners of the quarry. 

8 I sl 33/6! / Samples obtained from owners of the quarry. 

10 1 10 I 81 1621 ~amples obtained from stone yards 10. Millneapolls. 
~--~~-----------------
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corner of the state and crossing the state westwardly in tiers of two . 
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OI-IAPTER I\T. 

THE GEOLOGY OF HOUSTON COUN'l'Y. 

By N. H. WINCHELL. 

S£tuation and area. This county (see plate 8) is the most southeasterly 

in the state, and contains sixteen government towns, forming very nearly 

an exact square. Its area is about 568.75 square miles or 363,998.07 acres.* 

It contains no lakes, but there are low lands along Root river, and along 

the Mississippi, between the high bluffs, which are flooded most of the year. 

These lands, when meandered by the original survey, and the water area 

of those rivers within the county, should be added to the aggregate acreage 

as above stated. The county seat is Caledonia. Hom<ton, Hokah, and 

Brownsville are the other principal towns, the last being the oldest in the 

county, having been settled in June, 1848. 

SURFACE FEATURES. 

Natural draina,c;e. The general drainage is toward the Mississippi river 

which lies along the east side of the county. Through the northern tier 

,of towns Root river passes to the Mississippi. Thompson's creek joins 

it from the southwest at Hokah. It receives Money creek, Silver creek and 

Storer creek from the north, while Pine creek passes though the township 

~fLa Crescent and joins the Mississippi from the northwest a few miles 

below the village of La Crescent. Winnebago and Crooked creeks drain the 

southeastern portion of the county. There being no foreign drift in this 

county, these streams run in their ancient channels and several hundred 

feet below the general upland level. The loam which covers the county is 
*The areas of counties as given in this report are those computed for this purpose by Hon. H. H. Young, secretary 

of the State Board of Immigration. 
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generally almost impervious to water, so that these deep drainage courses 

do not operate to abstract the moisture from the surface soils so disastrous

ly as they would in more sandy soils. It is only along the immediate river 

bluffs that any injury to the soils from this cause is noticeable. These 

streams furnish water power at frequent points, even more than have been 

improved. At some of these points the following flouring mills have been 

erected: 
Mills in Houston county. 

At Riceford, on Crystal creek, one custom mill, by Oatman & Co., having a power of 18 feet 
head. This creek issues from the rock bluffs within a few miles of Riceford, m,arly all in one 
volume. 

At Riceford Mr. V. T. Beebe also has a cnstom mill with 12 feet head of water. 
There is a custom mill on Bear creek, near the state line, (sec. 34, Spring Grove) owned by 

Mr. Swartzhoff. 
At Freeburg, on Crooked creek, is a custom mill owned by Hill and Graff, with 16 feet head 

of water, and a saw mill owned by Wm. Oxford. Here are also two other mill privileges. 
On Winnebago creek, (sec. 22, Winnebago) is a stone mill owned by B. F. Barbour, and on 

section 1.5 a custom mill owned by McMillin, Johnson & Clark. 
At Sheldon, on Beaver creek, is a mill of 12 feet power, owned by John Blain, and another 

of the same power, by Snyder Brothers. 
J. & C. B. Howe have a saw mill on section 24, Yucatan. 
Nathan Vance has a flouring mill on section 12, Money Creek, with 12 feet fall. Fox and 

Perkins have another on sec. 30, with 10 feet power, from which shipments are made by railroad. 
There is a mill at Houston with 7 feet fall, in the Root river, belonging to Mr. Grorsland. 
There is a shipping and custom mill, southeast t section 23, Houston, with 20 feet power, 

owned by Wm. McSpadden. 
At Brownsville are two mills, one by Shaller Bros., of two rnn of stone and 12 feet power, for 

shipping flour, and the other by J. Hankey, of five feet power and one run for custom. 
At Hokah all the mills ship flour. One is owned by C. Fischer, situated on Thompson creek, 

and has 24 feet of water fall; another by White & Brothers, and a third by E. Thompson. The 
last two have a fall of 9 feet in Root river. At Hokah tlle railroad machine shops, and the plow 
factory also run by water power. 

There is also a mill on Pine creek, near the county line (sec. 3, La Crescent), with four run 
of stone (one for feed), and 13 feet fall and 16 horse-power, owned by Groff & Co., for custom 
and shipping; has one Leffel and one Miehigan turbine wheel; and another on the same creek 
southwest quarter section 9, by J. D. Cameron, having 9 feet fall and four run of stone, for 
shipping. 

The Toledo woolen mill, by Fletcher and Webster, southwest quarter of section 5, La Cres
cent, on Pine creek, has 7 feet power. This is built of stone quarried near. 

The topography of Houston county is very similar to that of the eastern, 

and particularly that of the northeastern part of Fillmore county, and of 

much of Winona county. Taken altogether it is produced by the same 

causes. The strata cover the same geological horizons, at least the same in 

the non-drift-covered portions. It varies from undulating to rough and 

hilly. The surface of the rock was channeled by numerous canons, each with 

its tributary gorges, prior to the spreading of the loam. These gorges are 
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not so narrow as in much of the western and central parts of Fillmore 

county, but are of the same character as those in the Shakopee and St. Crolx 

areas-broader and smoother, allowing the loam, when deposited, to enter 

their deepest recesses and to spread itself evenly over the whole. While 

the loam itself becomes thicker and more clayey toward the Mississippi 

river, it has so effectually and so deeply covered the whole country that 

generally a rolling or undulating surface has resulted which is almost 

free from the familiar sink-holes so common in the Trenton area, but 

is characterized by deep, wide valleys and long ridges. The bluffs that 

enclose the valleys are sometimes tillable, or at least turfed over from top 

to bottom. They are of all hights from the mere shallow depression suf

ficient for ready drainage, to valley lines over five hundred feet deep. The 

whole of Root river valley, which is in the St. Croix sandstone, is over five 

hundred feet in depth, with limestone capping the bluffs. Some of its 

tributary valleys are equally deep and wide, but the smaller tributary val

leys become shallower and more rocky as the gorges ascend in the St. Law

rence limestone-the whole system making a series of deep valleys along 

the river and of alternating vales and ridges at greater distance from the 

main valley. The county is nowhere destitute of excellent natural drain

age. There are very few of the characteristic sink-holes of the Trenton, 

that formation having but a small superficies in the county, and that not 

within the reach of important drainage courses which were capable of 

producing the pre-glacial gorges. Within the Shakopee area have been 

seen three or four similar sink-holes, but they differ from the Trenton sink

holes in being more plainly a part of continuous ravines and ill being 

broader in comparison to their depth. 

If the valleys excavated by drainage were filled up the county would 

be very nearly fiat, the highest part being in the southwestern corner, in 

the area of the Trenton limestone. The great diversity of surface that 

appears, arises entirely from the effect of erosion by streams and atmos

pheric forces, on the rocks, which cOllsist of alternating sandstones and 

limestones. This effect would be still greater, or rather would be still 

more apparent, were it not that the loess-loam, which is very thick in this 

part of the state, tones down with its overspreading canopy, the roughness 

which the rocky surface really possesses, leaving it actually one of an undu-
14 
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lating or rolling character except along the immediate river bluffs, where 

the rocks frequently appear in craggy bluffs and cause precipitous or steep 

hillsides. 

The valleys excavated by the streams are remarkable and instruct

ive. Not only have the large streams cut gorges of enormous depth 

in the rocky floors on which they run, but every little creek and tribu

\ary runs in a gorge which shows the same rock-sculpture. Even the 

lceshet creeks, and the rivulets born of every summer shower, dry entirely 

the greater part of the year, find their way to the main valleys through 

rock-bound, canon-like valleys. 'I'his makes the county present the usual 

characters of southern latitudes where the northern drift sheet has not been 

spread. There is nothing more evident than that these valleys antedate the 

great ice age. In other portions of the Northwest where the drift does pre

vail, htrger streaniS than those found in Houston county have generally 

worn their channels only through the drift sheet. The Mississippi river 

itself, above the falls of St. Anthony, has no rocky bluffs. It very rarely 

strikes the rock. It is occupied still in dissolving and removing the mate

rials of the drift which covers that portion of the state. It would require a 

great many inter-glacial periods, or pre-glacial periods, to excavate it as 

deeply as the same valley is wrought in the southeastern portion of the 

state. In the limestone 2.,reas the, valleys are narrow and more generally 

rock-bound; they widen out so as to inclose good farm lands on the bottoms 

in the sandstone areas. This distinction, however, is less evident than in 

Fillmore and Winona counties, where the St. Peter sandstone plays a more 

important part in bringing about the present topography. It is, however, 

well illustrated in the upper portion of many of the tributaries of Root river. 

In descending one of these valleys from the upland the first descent is rocky 

and very impracticable. This is caused at first by the cut through the 

Shakopee limestone. The Jordan sandstone that underlies the Shakopee 

sometimes relieves this ruggedness a little, but its thickness is so small 

compared to that of the whole series of strata involved that it is barely 

observable in this way. Through the underlying St. Lawrence limestone 

the descent is also rough and the valley narrow, with little or no arable 

land in the valley. On reaching the horizon of the top of the St. Croix 

sandstone the change introduced into the aspect of the valley is very notice-
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able. It widens. the rock is i:ileen exposed in a nearly continuous escarpment 

along the tops of the now more distant bluffs, the descent is easy, th~ stream 

flows with a winding course, and is perhaps fringed with a small shrubhy 

growth, the lower slopes of the bluffs on either si(le are tnrf-covered, and 

finally a rich alluvial soil, spreading out over the bottoms, shows here and 

there as a spot that has been eleared and cultivated. This charader then 

extends to, and follows, the whole course of Hoot river to its mouth, the 

valley constantly increasing in width, and showing a terraced condition, 

where ancient floods or periods of high water have stood, an(1 whence, after 

vast accumulations of alluvium, have retired, reducing the river at last to 

its present insignificant dimensions. 'rhis is the general character of the 

valleys tributary to Root river, but this succession of changes can be seen 

within Honston county only in those tributary valleys on the south side of 

Root river. Those on the north side enter on the St. Croix sandstone before 

leaving Winona county. The best agricultural portion of the county is in 

the center and southwest quarter. The valleys throughout the county are 

generally wooded, and in the eastern part of the county a great deal of the 

upland is also wooded. Taken altogether the county may be denominated 

rolling, broken and hilly, though there are also some fine prairies that are 

simply undulating. All the farms are well drained naturally. 

Elevations* on the Southern Minnesota division oj the Chicago, lYfilwaukee a}le7 St. Paul railway. 
From George B. 'Woodworth, assistant engineer, La Crosse. 

Distances in miles 
from La Crosse. 

Low water in the Mississippi river at l,a Crosse ............... , ". , ... ,'.' ... 0 

Junction with River division west of bridge ... , 0 •••••••• " ••••••• 0 •••••• 0 •••• , 0 
La Crescent ........ _ 0 •••••••••••••• 0 ••••••• , ••• 0 ••• 0 •••••••••• _ ••••••• 0 •• 000 0.7 
Co, D .. &, M. Junction .... _ .......... 00 •• ' ••• 0 ••••• 0" 0 ••••••••• 0 ••••••• 0.0. o. 3.0 
Root river bridge. 0 0 ••••••••••••••••••••••••••••••••••••••••• , ••••••••••• , ••• 4.2 
Hokah ............................... " ................... _ ............... 6.2 
Root river bridge .............................. , .... , ....... , .0 ••..•••••..• , .11.0 
Mound Prairie. . . . . . . . . . . . . . . . . . . . . .. ............ . ......... 0 •••••••••••••• 12.2 
Root river bridge ................. , ........... _ .............................. 14.0 
Houston .....•.•..... 0 •• '" • o' 0 •••••••••••••••••••••••••••••••••••••••••••• 1S.'i 
Root river bridge ........... _ .................................... ' .......... 22.3 
Money Creek ........................ , . . . . .. . ............................... 23.2 

Elevations on the Caledonia and lYfississilJpi railroad. 

Rights in feet 
above the sea, 

61S.5 
64.5. 
639. 
633. 
640. 
64l. 
655. 
652. 
66l. 
671. 
695. 
691. 

This road runs from the Mississippi river westward fourteen and one-fourth miles up the 
valley of Crooked creek. These levels were furnished by Mr. Till, engineer of the Toad. The 
datum is the level of the track of the C. D. & M. railroad just north of Crooked creek, section 35, 
town 102 north, range 1 west. 
--* All elevations above the ocedn in this report are referred to mean .tide sea-level J and are corrected in ac~ordance 
with the recent determination of the elevations of the great lakes and ChlCago by the U. S.lake survey, under Lieut.-Col. 
C. B. Oomstock. 
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able. It widens. the rock is tileen exposed in a nearly continuous escarpment 

along the tops of the now more distant bluffs, the descent is easy, th~ stream 

flows with a winding course, and is perhaps fringed with a small shrubby 

growth, the lower slopes of the bluffs on either si(le are tmf-covered, and 

finally a rich alluvial soil, spreading out over the bottoms, shows here and 

there as a spot that has been eleared and cultivated. This charader then 

extends to, and follows, the whole course of Hoot river to its mouth, the 

valley constantly increasing in width, and showing a terraced condition, 

where ancient floods or periods of high water have stood, aml whence, after 

vast accumulations of alluvium, have retired, redncing the river at last to 

its present insignificant dimensions. This is the general character of the 

valleys tributary to Root river, but this succession of changes can he seen 

within Houston county only in those tributary valleys on the south side of 

Root river. Those on the north side enter on the St. Croix sandstone before 

leaving Winona county. The best ag1'icultural portion of the county is in 

the center and southwest quarter. The valleys throughout the county are 

generally wooded, and in the eastern part of the connty a great deal of the 

upland is also wooded. Taken altogether the county may be denominated 

rolling, broken and hilly, though there are also some fine prairies that are 

simply undulating. All the farms are well drained naturally. 

Elevations* on the Southern Minnesota division of the Ohicago, lYIilwal.kee am7 St. Pall I milway. 
From George B. 'Woodworth, assistant engineer, La Crosse. 

Distances in miles 
from La Crosse. 

Low water in the Mississippi river at l .. a Crosse. .. .. . . . ... . . . . . ... . .......... . 
Junction with River division west of bridge ................................... 0 
La Crescent ................................ , ........... , .................... 0.7 
C., D .. & M. Junction ...................... ,., ... ", ...... , ................. 3.0 
Root river bridge, , , ........ , .... , . , ..... , ................... , ........... , ... 4.2 
Hokah ......... , ................ , ................. , .. , .................... 6.2 
Root river bridge .......... , .. " .................... , ....... , ., .... " ........ 11.0 
Mound Prairie.,. , ....... , . . . . . . . . . .. ............ . ........................ 12.2 
Root river bridge ... , . . . . . . . . . . . . . . .. . ......... ,....................... . ... 14.0 
Houston. . . . .• • • . . . . . . . . . .. . ............. "", ... , ..... " ...... ,." .... , ... 18.'i 
Root river bridge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............ . ....... 22.3 
Money Creek ...................... , , , . . . . .. . ............................... 23.2 

Elevations on the Oaledonia and lY[ississippi railroad. 

Rights in feet 
above the sea, 

618.5 
6.J.5. 
639. 
633. 
640. 
641. 
655. 
652. 
661. 
671. 
695. 
691. 

This road runs from the Mississippi river westward fourteen and one-fourth miles up the 
valley of Crooked creek. These levels were furnished by Mr. Till, engineer of the road. The 
datum is the level of the track of the C. D. & M. railroad just north of Crooked creek, section 35, 
town 102 north, range 1 west. 
--* All elevations above the ocedn in this report are referred to mean .tide sea-level, and are corrected in ac?ordance 
with the recent determination of the elevations of the great lakes and ChIcago by the U. S. lake survey, under LIeut.,Col. 
C. B. Cow stock. 
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Datum, 
Freeburg, 
Water at Oxford's dam, Freeburg, - - - - - -
Crossing of Crooked creek at sec. 36, 102 N., R. 1 W. (PowiesIand's), bottom 

[Elevations. 

O. 
21.92 
42.95 
56.32 
65.32 Crossing of Crooked creek at sec. 36,102 N.,~. 1 W. (Powlesland's).' gra~e - -

Crossing of Crooked creek, S. E. t sec. 26, 102 N., 2 W. below the JunctIOn of the south 
76.74 

86.74 

fork bottom - - - - -
Crossing' of Crooked creek, S. E. t sec. 26, 102 N., 2 W. below the junction of the south 

fork grade - - - - - - - -
Surface ~f wat~r at crossing of Crooked creek, N. E. t sec. 22, Mayville, 
Crooked creek, N. E. t sec. 22, Mayville, bottom of creek - - -
Bottom of creek at second crossing below John Molitor's, sec. 16, Mayville, 
Crooked creek at second crossing below John Molitor's, sec. 16, Mayville, grade 
Bottom of creek at first crossing below John Molitor's, sec. 16, Mayvillfl, -
Crooked creek at first crossing~below John Molitor's, sec. 16, Mayville, grade, 
Dorsh's quarry, sec. 17, Mayville, grade 
Natural surface, at the Methodist church, Caledonia, 
Summit, natural surface, N. E. ~- sec. 13, Caledonia 

Elevations on the Honston, Hespe?' and Southwestern milroad. 

(P?·oposed.) 

152.13 
151.85 
236.70 
244.87 
250.77 
256.72 
333.10 
551.18 
571.57 

This line runs from Houston, on the Root river, where it intersects with the Southern Min
nesota railroad, Eouthwestwardly, ascending the valley of Beaver creek, through Sheldon, Caledoni.a 
and Spring Grove townships. The following data were furnished by Dr. F. Worth, president of 
the company. The datum point was at Honston, on the grade of the S. M. R. R. where it crosses 
the line between sections 33 and 34, six hundred and seventy feet above the ocean. 

Above Above the 
Sections. Houston. ocean. 

Crossing township line between. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 and 9 
Crossing section line between .. " ........... . . . . . . . . . . . . . . .. 8 and 9 
Crossing section line between.... .. . . .... ... . .... . ... .... .... .. 7 and 8 
Crossing section line bptween. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 and 18 
Crossing sectionJinebetween .................................. 18 and 19 
Crossing section line between. . . . . . . . . . . . . . . . . . . . . . . .. . ....... 19 and 30 
Crossmg section line between .................................. 30 and 31 
Sheldon village plat, on section 31 ............................. , .....•..• 
Crossing section line between .............................. ' .. 31 and 32 
Crossing section line between .. " " . . . . . . . . . .. ................ 32 and 5 
Crossing section line between. . .. ........ ........ .... ... .... 5 and 6 
Crossing section line between. . . . . . .. .... . ............ , . . . . .. 6 and 7 
Crossing section line between. . .. . ...... , . . .. ,... .... ........ 7 and 12 
Crossing section line between ... , " ., ......... , ... , .......... 12 and 13 
Crossing section line between ................................ 13 and 24 
Crossing sectiun line between ... , ............ ........ '." .... 24 and 25 
Crossing section line between .............. " .... .... .... ..,' 25 and 26 
Urossing section line between.... - ..... , ..... ".. .......... 26 and 35 
Crossing section line between. . . . . .. . ......... , ......... , .. , 35 and 34 
Crossing section line between .. " .,., .... .... . ...... , ........ 34 and 3 
Crossing section line between ... ............... .. ........ 3 and 4 
Crossing section line between. . . . . . . . . .. ..................... 4 and 9 
Crossing section line between ........... , . . . . . . . . . . . . . . . . . . . . .. 9 and 8 
Crossing section line between. . .. ............................. 8 and 17 
Crossing section line between. . . . .. . . . . . . . . . . .. .. . '" . . . . . . . . . 17 and 20 
On se.ctioI?- 17, highest point ......... , ................. ...... . ....... . 
Crossmg Imes between sections ................................ 20 and 19 
Crossing lines between sections ................................ 19 and 30 
Crossing lines between sections. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 and 25 
Line ~etweel~ Ho~ston and Fillmore county .............................. . 
Cross~ng sect~on I~l1e between ........ , ..... . ...................... 25 and 26 
CrosslI1.g sectIOn lIne between .................................. 26 and 35 
State lIne west of center of sec. 35, Newburg township ................. . 

Feet. 
6 
7 
7 
9 

23 
29 
49 
79 
76 
S2 
87 

109 
118 
119 
167 
248 
269 
331 
384 
395 
422 
428 
457 
494 
500 
524 
456 
462 
476 
462 
437 
442 
465 

Feet. 
676 
677 
677 
779 
693 
699 
719 
749 
746 
752 
757 
779 
788 
789 
S37 
918 
939 

1,001 
1,054 
1,065 
1,092 
1,098 
1,127 
1,164 
1,170 
1,194 
1,126 
1,132 
1,146 
1,132 
1,107 
1,112 
1,135 
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Datum, 
Freeburg, 
,Vater at Oxford's dam, Freeburg, - - - - - -
Crossing of Crooked creek at sec. 36, 102 N., R. 1 W. (Powlesland's), bottom 

[Elevations. 

O. 
21.92 
42.95 
56.32 
65.32 

76.74 

Crossing of Crooked creek at sec. 36,102 N., R. 1 W. (Powlesland's).' gra~e - -
Crossing of Crooked creek, S. E. 1 sec. 26, 102 N., 2 W. below the JunctlOn of the south 

fork, bottom 
Crossing of Crooked creek, S. E. 1 sec. 26, 102 N., 2 W. below the junction of the south 

86.74 
152.13 
151.85 
236.70 
244.87 
250.77 
256.72 
333.10 
551.18 
571.57 

fork, grade, -
Surface of water at crossing of Crooked creek, N. E. i- sec. 22, Mayville, 
Crooked creek, N. E. 1 sec. 22, Mayville, bottom of creek - -
Bottom of creek at second crossing below John Molitor's, sec. 16, Mayville, -
Crooked creek at second crossing below John Molitor's, sec. 16, Mayville, grade 
Bottom of creek at first crossin&'" below John Molitor's, sec. 16, Mayvillfl, 
Crooked creek at first crossing' below John Molitor's, sec. 16, Mayville, grade, 
Dorsh's quarry, sec. 17, Mayville, grade 
Natural surface, at the Methodist church, Caledollia, 
Summit, natural surface, N. E. 1 sec. 13, Caledoma 

Elevat-ions on the HOllston, Hespe?' amI SOllthwestern j'ailToad. 

(P?·oposed. ) 

This line runs from Houston, on the Root river, where it intersects with the Southern Min
nesota railroad, EOuthwestwardly, ascending the valley of Beaver creek, through Sheldon, Caledoni.a 
and Spring Grove townships. The following data were furnished by Dr. F. Worth, president of 
the company. The datum point was at Houston, on the grade of the S. M. R. R. where it crosses 
tile line between sections 33 and 34, six hundred and seventy feet above the ocean. 

Above Above the 
Sections. Houston. ocean. 

Crossing township line between. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 and 9 
Crossing section line between. . .. ........... . .............. , 8 and 9 
Crossing section line between. . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . .. 7 and 8 
Crossing section line between. . . . . . . . . . . . . . . . . . . . . . . . 7 and 18 
Crossing section line between ................... , ......... , .... 18 and 19 
Crossing section line between. . . . . . . . . . . . . . . . . . . . . . . .. . ....... 19 and 30 
Crossmg section line between .................................. 30 and 31 
Sheldon village plat, on section 31 ............................. , ........ . 
Crossing section line between ............... , .... " ........... 31 and 32 
Crossing section line between .... " ......... " ................ 32 and 5 
Crossing sect, on line between. . .. ........ ........ .... ... .... 5 and 6 
Crossing section line between. . . . . . .. .... .... .... .. . . . . . . . . .. 6 and 7 
Crossing section line between. . .. ........ . . .. .... .... ........ 7 and 12 
Crossing section line. between ....... , ........................ 12 and 13 
Crossing section line between ................................ 13 and 24 
Crossing section line between ................................ 24 and 25 
Crossing section line between ............... , .... .... .... . ... 25 and 26 
Crossing section line between. . .. ............... . .......... 26 and 35 
Crossiug section line between ..... " ........................ 35 and 34 
Crossing section line between ................................ 34 and 3 
Crossing section line between ... ............... .. ........ 3 and 4 
Crossing section line between. . . . . . . . . .. ..................... 4 and 9 
Crossing section line between. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. 9 and 8 
Crossing section line between. . .. ............................. 8 and 17 
Crossing section line between. . . . . . . . . . . . . . . . . . .. . ., .......... 17 and 20 
On section 17, highest point ......... , ................. . ............. . 
Crossing lines between sections ................................ 20 and 19 
Crossing lines between sections ................................ 19 and 30 
Crossing lines between sections ................................ 30 and 25 
Line between Houston and Fillmore county.. . . . . . .. . . . . . . . . . . . .. .... . 
Cross!ng sect!on l~ne between ........ , ..... . .......... '" ......... 25 a;ld 26 
Crossmg sectlOn lme between .................................. 26 and 35 
State lme west of center of sec. 35, Newburg township ................. . 

Feet. 
6 
7 
7 
9 

23 
29 
49 
79 
76 
82 
87 

109 
U8 
U9 
167 
248 
269 
331 
384 
395 
422 
428 
457 
494 
500 
524 
456 
462 
4i6 
462 
437 
442 
465 

Feet. 
676 
677 
677 
779 
693 
699 
719 
749 
746 
752 
757 
779 
788 
789 
837 
918 
939 

1,001 
1,054 
1,Ob5 
1,092 
1,098 
1,127 
1,164 
1,170 
1,194 
1,126 
1,132 
1,146 
1,132 
1,107 
1,112 
1,135 
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The following measurements by aneroid barometer will show the depth 

of some of the valleys below the immediate upland at the points named. 

Section 17, Caledonia, three miles south of Sheldon. Beaver creek, at the gl'flat spring, is 
230 feet below the tops of the bluffs; which embrace the Shakopee limestone, ,Jordan sandstone 
and a part of St. Lawrence limestone. 

At Sheldon the bluffs are 420 feet higll. 
At Houston the bluffs north of the city are ,520 feet above the level of water in Root river in 

summer. 
At Hokah Mt. Tom rises 530 feet above the flood-plain of Root river. 
On section 11, Union, the ridge between Thompson creek and the railroad, at the sculptured 

rock, rises 355 feet above the highway directly south of the ridge. 
At Brownsville the hight of the bluff above the flood-plain of the Missi'lsippi is 49·) feet. 

Mr. Fred. Gluck, of Brownsville, memmred the same by triangulation in the winter season, and 
obtained 486 feet as the hight above the ice. Railroad surveyors are said to have obt lined 483 
feet as the hight of the same bluff. The most of this hight is made up of sandstone, there being 
but 105 feet of limestone in the upper part of the bluff, belonging to the St. Lawrence formation. 

Mean elevation o/the count!J. From the contour-lines shown on the county 

map the average elevation of each township above the sea may be estimated, 
with the following result: 

La Crescent, 900 feet above the sea; Hokah, 875; Brownsville, 1000; 

Crooked Creek, 900; Jefferson, 850; Mound Prairie, 950; Union, 1025; May

ville, 1075; Winnebago, 1050; Houston, 925; Sheldon, 975; Caledonia, 1125; 

Wilmington, 1175; Money Creek, 950; Yucatan,1000; Black Hammer, 102;j, 

and Spring Grove, 1175. The mean elevation of the county, derived fl.·om 

these figures, is approximately 990 feet above the sea. 

The soil and timber of Houston county, The soil of the county is formed 

by the loess-loam. It is very fertile, and apparently very enduring. It is 

mainly a clayey deposit, without stones or gravel, but yet in some places 

becomes arenaceous, the sand grains being very fine. The loess is hardly 

pervious to water. In the scarcity and costliness of common wells, many 

farmers resort to the expedient of retaining the surface water, after rains, 

in open reservoirR produced by throwing a low dai'n across some of the 

shallow drainage valleys that intersect their farms, thus forming with the 

common loam a small pool or lake for the use of their stock. Exeept on 

the brows of the bluffs which enclose the valleys, this loam is thick enough 

to make a reliable subsoil as well as surface soil. In some of the valleys it 

is very thick, but here it is apt to be influenced by the causes that produced 

the river-terraces and to mingle with the ordinary alluvium. On the up

lands generally where it may not have been reduced by wash, its average 

thickness might reach thirty feet, but in some of the valleys material of 
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The following measurements by aneroid barometer will show the depth 

of some ot'the valleys below the immediate upland at the points named. 

Section 17, Caledonia, three miles south of Shehlon. Beaver creek, at the grAat spring, is 
230 feet below the tops of the bluffs; which embrace the Shakopee limestone, .Jordan sandstone 
and a part of St. Lawrence limestone. 

At Sheldon the bluffs are 420 feet high. 
At Houston the bluffs north of the city are 620 feet above the level of water in R()ot river ill 

summer. 
At Hokah Mt. Tom rises 630 feet above the flood-plain of Root river. 
On section 11, Union, the ridge between Thompson creek and the railroad, at the seulptured 

rock, rises 366 feet above the highway directly south of the ridge. 
At Brownsville the hight of the bluff above the flood-plain of the Mississippi is 4>1·) feet. 

Mr. Fred. Gluck, of Brownsville, meaRured the same by Lriangulation in the winter season, and 
obtained 486 feet as the !light above the ice. Railroad surveyors are sltid to have obt lined 483 
feet as the hight of the same bluff. The most of this hight is made up of sandstone, there lJeing 
but 106 feet of limestone in the upper part of the bluff, belonging to the St. Lawrence formation. 

Mean elevation of the COllllt!!. From the contour-lines shown on the county 

map the average elevation of eaeh township above the sea, may be estimated, 

with the following result: 

La Creseent, 900 feet above the sea; Hokah, 875; Brownsville, 1000; 

Crooked Creek, 900; Jefferson, 8fjO; Monnd Prairie, 0;'50; Union, 1025; May

ville, 1075; Winnebago, 1050; Honston, 925; Sheldon, 975; Caledonia, 1125; 

Wilmington, 1175; Money Creek, 950; Yueatan,1000; Black Hammer, 102;5, 

and Spring Grove, 1175. The mean elevation of the eounty, c1eri,T ed from 

these figures, is approximately 990 feet above the sea. 

The soil and timber of Houston county, The soil of the eounty is formed 

by the loess-loam. It is very fertile, and apparently very enduring. It is 

mainly a elayey deposit, without stones or gravel, but yet in some plaees 

beeomes arenaeeous, the sand grains being very fine. The loess is hardly 

pervious to water. In the seareity and eostliness of eommon wells, many 

farmers resort to the expedient of retaining the surfaee water, after rains, 

in open reservoirs produeed by throwing a low dam aeross some of the 

shallow drainage valleys that interseet their farms, thus forming with the 

common loam a small pool or lake for the use of their stoek. Exeept on 

the brows of the bluffs whieh enelose the valleys, this loam is thiek enough 

to make a reliable subsoil as well as surfaee soil. In some of the valleys it 

is very thick, but here it is apt to be influeneed by the eaL1ses that produeec1 

the river-terraces and to mingle with the ordinary alluvium. On the up

lands generally where it may not have been redueed by wash, its average 

thiekness might reaeh thirty feet, but in some of the valleys material of 
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the same aspect is sometimes encountered to the depth of over one hun

dred feet. 
In the valley of the Root river, and also along the Mississippi, the soil 

of the alluvial terraces, greatly resembling t.hat of the loam in the uplands, 

is apt to be more sandy, and sometimes becomes very light and very poor. 

These materials are generally seen to lie in obliquely stratified layers, and 

to embrace, in the Mississippi valley, small gravel stones of northern origin. 

The immediate flood-plain of these rivers presents still another variety of 

soil. While it is generally sandy, and often very light, it is also a very rich 

soil, and is apt to be enduring by reason of the Nile-like overflows to which 

it is subjected, and the decomposition of large quantities of vegetation. 

This variety of soil sustains some of the heaviest forests to be found in the 

county. 
Trees and shrubs. The county is supplied with plenty of timber for 

fuel, and with some that is useful for lumber. 'rhe following list com

prises a nearly, if not quite, complete catalogue of the trees and shrubby 

plants of the county. 
Quercus coccinea, Wang., var. tinctoria, Bart. (Black oak), 
Quercns macrocarpa, Michx. IBur oak.) 
[These two oaks are common in the uplands. As brush and small trees they often form 

thicket.s. There seem to be two varieties of the former in some places, but in othe1."s the char
acters are blended in one. There i~ a plain popular distinction between the red and the black oak, 
and solitary trees of the latter are often seen of large size standing in the midst of brush, belong
ing apparently to a former forest growth now destroyed, and at the same time this species is very 
abundant as small trees or underbrush, often presenting some of the popular characteristics of 
tile red oak. The red oak is a graceful, open tree with smoother bark and larger leaves and acorns 
than the black oak. 

Quercus alba, L. (White oak). 
Quercus rubra, L. (Red oak). 
Populus tremuloides, Michx. (Aspen). 
Populus grandidentata, Michx. (Great-toothed poplar.) 
Populus monilifera, Ait. (Cottonwood.) 
[Of these poplars the first two are by far the most common, but in proportion to their numbers 

make fewer large trees than the last. They rarely exceed six or eight inches in diameter, while 
the cottonwood sometimes becomes two or three feet in diameter, as seen in the Root river valley 
at Houston. The cottonwood has a rough bark. The bark of the aspen may be distinguished 
from that of the great-toothed poplar at a distance by the fact that the former becomes white, or 
mottled with white, as the tree gets the size of three or four inches in diameter, while that of the 
latter maintains its greenish or dingy-yellow color.] 

Populus balsamifera, L. (Balm of Gilead). [Common in cultivation. There are some fine 
large trees of this kind at Mr. Powlesland's, sec. 36, Crooked Creek.] 

Populus dilatata, Ait. (Lombardy poplar). [Only seen in cultivation.] 
Acer rubrum, L. (Red maple). 
Acer saccharinum, Wang. (Sugar maple). 
Acer saccharinum, Wang., var. nigrum, Gray. (Black sugar maple). [Sometimes known 

as 1'ock maple.] 
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the same aspect is sometimes encountered to the depth of over one hun

dred feet. 
In the valley of the Root river, and also along the Mississippi, the soil 

of the alluvial terraces, greatly resembling t,hat of the loam in the uplands, 

is apt to be more sandy, and sometimes becomes very light and very poor. 

These materials are generally seen to lie in obliquely stratified layers, and 

to embrace, in the Mississippi valley, small gravel stones of northern origin. 

The immediate flood-plain of these rivers presents still another variety of 

soil. While it is generally sandy, and often very light, it is also a very rich 

soiL and is apt to be enduring by reason of the Nile-like overflows to which 

it is subjected, and the decomposition of large quantities of vegetation. 

This variety of soil sustains some of the heaviest forests to be found in the 

county. 
TJ'cCS allei shrubs. The county is supplied with plenty of timber for 

fuel, and with some that is useful for lumber. '1'he following list com

prises a nearly, if not quite, complete catalogue of the trees and shrubby 

plants of the county. 
Qnercus coccinea, Wang., val'. tinctoria, Bart. (Black oak\. 
Quercns macrocarpa, j}Iichx. (Bur oak.) 
[These two oaks are common in the uplands. As brush and small trees they often form 

thickets. There seem to be two varieties of the former in some places, but in others the char
acters are blended in one. There i~ a plain popular distinction between the red and the black oak, 
and solitary trees of the latter are often seen of large size standing in the midst of brush, belong
ing apparently to a former forest growth now destroyed, and at the same time this species is very 
abundant as small trees or underbrush, often presenting some of the popular characteristics of 
the red oak. The red oak is a graceful, open tree with smoother bark and larger leaves and acorns 
than the black oak. 

Quercus alba, L. (White oak). 
Quercus rubra, L. (Red oak). 
Populus tremuloides, 1Ylichx. (Aspen). 
Populus grandidentata, Michx. (Great-toothed poplar.) 
Populus monilifera, Ait. (Cotton wood.) 
[Of these poplars the first two are by far the most common, but in proportion to their numbers 

make fewer large trees than the last, They rarely exceed six or eight inches in diameter, while 
the cotton wood sometimes becomes two or three feet in diameter, as seen in the Root river valley 
at Houston. The cottonwood has a rough bark. The bark of the aspen may be distinguished 
from that of the great-toothed poplar at a dist~nce by the fact that the former becomes white or 
mottled with white, as the tree gets the size of three or four inches in diameter, while that of the 
latter maintains its greenish or dingy-yellow color.] 

Populus halsamifera, L. (Balm of Gilead). [Common in cultivation. There are some fine 
large trees of this kind at Mr. Powlesland's, sec. 36, Crooked Creek,] 

Populus dilatata, Ait. (Lombardy poplar). [Only seen in cultivation.] 
AceI' rubrum, L. (Reel maple). 
Acer saccharinum, Wang, (Sugar maple). 
Acer saccharinum, Wang., var. nigrum, Gmy. (Black sugar maple). [Sometimes known 

as rock maple.] 
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Ulmus Americana, L. (Pl. Olayt.) Willd. (American elm). 
Ulmus fulva, Mich. (Slippery elm). 
Ulmus racemosa, Thomas. (Corky elm.) 

215 

[The first named elm is very common, and acquires a very large size in the bottom lands of 
the Root river, but the slippery elm is comparatively rare. The corky elm seems to be that which 
is commonly known as rock elm. It is likely to be confounded with the American elm. It 
grows more slowly,and has a thick corky bark, particularly on its young twigs. Its bud-scales are 
downy-ciliate, while those of the American elm are glabrous.] 

Tilia Americana, L. (Basswood). 
Carya amara, Ntttt. !Bitternut hickory). 
Carya alba, Nutt. (Shag-bark hickory). 
[Of these hickories the former furnishes the great bulk of the hoop-poles for flour-barrels, 

cut in the southern and central portions of the state, the latter being a much more rare tree. It 
is only in eastern Houston and Winona counties that the sbag-bark hickory is known to occur 
generally. It is exceedingly rare in Fillmore county, and does not occur in the Big Woods.] 

Juglans nigra, L. (Black walnut). 
Juglans cinerea, L. ("White walnut, or butternut). 
[The former is comparatively rare, but the latter is one of the most common trees along 

valleys.] 
Fraxinus Americana, L. (White ash). 
Fraxinus sambucifolia, Lam. (Black ash). 
rThe former is often seen as a large tree, but the latter is rare, having been noted only in t.he 

timbered bottoms of the Root river at Houston.] 
Prunus Americana, Manh. (Wild plum). 
Prunus Pennsylvanica, L. (Wild red cherry). 
Prunus Virginiana, L. (Choke cherry). 
Prunus serotina, Ehr. (Black cherry.) 
Pirus coronaria, L. (American crab-apple). 
Negundo aceroides, Moonch. (Box-elder). 
Cratregus coccinea, L. (Thorn apple). 
Cratregus tomentosa, L. (Black thorn). 
Celtis occidentalis, L. (Hackberry). 
Betula lutea, Michx. (Gray hirch). 
Betula nigra, L. (Red birch or River birch. [River bottoms, La Crescent.] 
Betula papyracea, Ait. (Paper or canoe birch). 
[Of these birches the last is quite common but the first is rare. The outer bark of the paper 

birch is snowy white, and the tree rarely becomes larger than three or four inches in diameter, 
and indeed is usually less than two. It frequents rocky banks and sterile soils, being rarely seen 
except along a hillside, where its white, small trunks make it very noticeable. The former has 
been seen only in rich,moist lowlands, with large timber surrounding, and is apt to grow, unless in
jured, to a large tree of a foot or two in diameter. Its twigs and bark are so aromatic as to cause 
it to be mistaken for the black, or cherry birch, of the middle and eastern states, which has not 
yet been reported as occurring within the state of Minnesota. The red birch has been cut con
siderably for fuel at La Crescent. It forms a large and shady tree suitable for ornamental pur
poses, when growing alone, but in the bottom-land it is not a handsome tree.] 

Prunus Strobus, L. (White pine). 
[On Crooked creek, at La Crescent; on Beaver creek; on Winnebago and Money creeks]. 
Ostrya Virginica, Willd. (Ironwood). 
Salix-sp? [Various species; one species becomes a large tree, as seen in the bottoms at 

Houston.] 
Gymnocladus Canadensis, Lam. (Kentucky coffee-tree). 
[The coffee-tree occasionally is seen, even eighteen inches in diameter, and is used for lum-

ber. It was particularly noted about Houston.] 
Larix Americana, Michx. (Tamarack). [Only known on Pine creek.] 
Comus circinata, L'Eer. (Round-leaved cornel). 
Comus sericea, L. (Silky cornel). 

" 
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Comus paniculata, L' He?'. (Panicled cornel). [Along the ravines·1 
Comus alternifolia, L. (Alternate-leaved cornel). . . 
Gaultheria procumbens, L. (Wintergreenj. [Seen only at Mound Prame.] 
Alnus incana Willd. (Speckled alder). 
Diervilla trifida, Mwnch. (Bush honeysuckle). [Along the bluffs of the Mi1>sissippi.] 
Rhus typhina, L. (Stag-horn sumac). [Rare; seen at Brownsville.] 
Rhus copallina, L. (Dwarf sumac). 
Sambucus Canadensis, L. (Common elder). 
Castanea vesca, L. (Chestnut). [Cultivated; seen on sec. 29, Union.] 
Robinia Pseudacacia, L. (Locust). [Only cultivated.] 
Staphylea trifolia, L. (Bladder-nut.) 
Gleditschia monosperma, Walt. (Water-locust.) [Only in cultivation; seen at Hokah.J 
Rosa blanda, Ait. (Early wild rose). 
Rosa Carolina, L. (Swamp rose). [This is a bushy rose, eight feet high and less.] 
Rhus glabra, L. (Smooth sumac). 
Rhus Toxicodendron, L. (Poison ivy). 
Rhus venenata, DC. (Poison sumac). 
Abies balsamea, Mnrshnll. (Balsam fir). [Only in cultivation].) 
Rubus strigosus, Michx. (Red raspberry). 
Rubus villosus,Ait. (High blackberry.) 
Rubus occidentalis, L. (Black-cap raspbeTIY·) 
Rubus --? (Low blackberry.) [More or less trailing.] 
Juniperus Sabina, L. var. procumbens, P1brSh. (Trailing cedar.) [Hokah and Sheldon.] 
Juniperus Vil'giniana, L. (Red cedar.) 
Apocynum androsrnmifolium, L. (Dogbane.) 
Carpinus Americana, Michx. (Water beech). 
Spirrna opulifolia, L. (Nine-bark). 
Xanthoxylum Americannm, Mill. (Prickly ash.) 
Amorpha canescens, N1/tt. (Lead plant.) 
Lonicera parviflora, Lctrn. (Small honeysuckle). 
Amelanchier Canadensis, Torr. nnd Gray. (Juueberry.) 
Vitis cordifolia, lYIichx. (Grape.) 
Ampelopsis qninquefolia, }}fichx. (Virginia creeper.) 
Celastrus scandens, L. (Climbing bittersweet.) 
Clematis Virginiana, L. (Common virgin's-bower.) [Common in the valley of Root river, 

below Hokah.] 
Viburnum Lentago, L. (Sheepberry). 
Viburnum Opulus, L. \Highbush cranberry). 
Ceanothus Americanus, L. (Jersey tea.) 
Menispermum Canadense, L. (Moonseed.) 
Ribes Cynosbati, L. (Gooseberry). 
Ribes floridum, L. (Wild black currant). 
Ribes rotundifolium, Michx. (Gooseberry). 
Corylus Americana, Wnlt. (Hazel-nut.) 
Symphoricarpus occidentalis, R. Br. (Wolfberry). 
Dirca palustris, L. (Leatherwood.) 
[This was found along the bottoms of Beaver creek in Caledonia township, in the neighborhood 

of the great spring. The wood, instead of being "very brittle", as described by Gray, was pliable 
and spongy, resembling a green cornstalk. 'L'his was in the month of July.] 

Smilax rotundifolia, L. (Common greenbrier.) 
[This was seen growing very luxuriantly in the sandy alluvium of the Root river bottoms, 

below Hokah, associated with the virgin's-bower and the climbing bittersweet. In the same 
vicinity were also the wild grape, the Virginia creeper, and a number of herbaceous vines. The 
leaves on the different parts of the greenbrier differ very noticeably. Those on the large annual 
shoots which run ten or fifteen feet, are ovate and heart-shaped, large, three inches long; those of 
the fruiting stems or branchlets, are rarely heart-shaped, but are ovate, and less than half the size 
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of the former. Both sorts are rough on the edges and on the prominent ribs beneath, and are 
barely pointed. The carrion-flower, Smilax herbctcea, L. was identilled in the ravines on the north 
side of the valley at Houston.] 

It is noticeable that many 'of the valleys, particularly those funning east and west, as Crooked 
creek valley, have the bluffs along the north side of the creek destitute, or nearly so, of timber. 
but are heavily timbered along the opposite bluffs, on the south side. Thts may be due to warm 
days in winter or early spring when the sap may have started in the trees on the north bluffs, fol
lowed by severely cold weather, before the actual set ting' in of steaLJy warm weather. Of course 
the sun's heat would be quickest felt on the bluffs facing south. This process repeated for a good 
many years, would injure and at last destroy the timber on the north bluffs, if it were ever possible 
for trees to have come to maturity there, while timber on the south bluffs would escape these sud
den changes, owing to the shaded condition of the blnffs during the warmest portion of the day, 
and would only experience a steady increase of warmth due to the progress of the season.* 

At La Crescent Mr. J. S. Harris has an apple-tree that has been grow

ing twenty-six years. It was planted. in 1857, anel is probably the oldest 

of its kind in the state. Its diameter is seventeen inches at eighteen inches 

from the ground. It spreads thirty-six feet and has a hight of eighteen feet. 

Its fruit is known as the St. Lawreuce apple. 

THE GEOLOGICAL STRUOTURE OF HOUSTON OOUNTY. 

The rocks of Houston county are embraced wholly within the Lower 

Silurian and Cambrian ages. They are as follows: 

The Hudson River shales and Trenton limestone, confined to the south

western quarter, being of the Lower Silurian. 

The Cambrian, made up of a succession of alternating friable sandstones 

and magnesian limestones, as follows, in descending order: 

(1) St. Peter sandstone, in an irregular area surrounding tbe area of the 

Trenton above. 

(2) The Shakopee limestone, in the upper river valleys. 

(3) The Jordan sandstone, in the upper portion of the river valleys. 

(4) The St. Lawrence limest.one, in the bluffs of the rivers. 

(5) The St. Croix sandstone, in the river bluffs. 

The accompanying map of the county, plate 8, shows the superficial 

areas to which the most important of these formations pertain. The JOJ'

dan, Shakopee and St. Lawrence are represented by a single Golor, as they are 

closely associated in the production of important topographical characters. 

Owing to the frequent deep valleys the geographical boundaries of the 

formations make very crooked and tortuous lines. Although these valleys 

'Carver noted this peculiarity in the distribution of timber (second euit'on of Cm'ver's Travels,. p, 341. He sa~s: ,. In 
many places pyramids afracks appeared, resembling old.ruinous towerSj At olhers amazmg pre?lplCes. and what l~ more 
remarkable, whilst this scene presented itself on one side, the opposite side at the same mountain was crowded WIth the 
finest herbage, which gradually ascended to its summit." 
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are filled more or less with the loess-loam the topography still is so marked, 

pertaining to and even caused by the rocky outlines, that the limits of ~ach 

formation are very evident to the observer. There is more or less doubt 

about the position of the boundary between the St. Peter sandstone and the 

Shakopee limestone. The incoherency of the St. Peter causes it to crumble 

easily, and to leave no evidence of its final dissolution where the exact 

contact between the formations cannot be examined; and the loam gen

erally securely hides this horizon. 

The Trenton lim,estone. This formation, as known in Houston county, 

consists of limestone layers that amount to a thickness of not more than 

fifteen feet. These layers are overlain by beds of shale and fossiliferous 

shaly limestone which reach an unascertained thickness, but probably not 

exceeding twenty-five feet. These shaly beds have been denominated 

"Green shales", in the reports of progress of the survey, but they seem to 

belong to the Hudson River age, of New York. They are overlain in Fill

more county, and in northeastern Iowa, by firm calcareous strata which 

attain a thickness of fifty or sixty feet, which seem to fade into the Galena 

formation of Iowa, as may be seen by consulting the chapters relating to 
the geology of Fillmore and Goodhue counties. 

This formation is found in Spring Grove and Wilmington townships. 

It runs also in a narrow, but interrupted, belt nearly to Caledonia, where it 

may be seen distinctly in its peculiar features, and its flat-topped mounds, 

or tables, a mile west of that village. There is reason to suppose that it 

formerly extended much further east than it does now, covering the most 

if not the whole of the county, and being continuous with the horizon of 

the same formation east of the Mississippi river in Wisconsin. 

The usual characters of the Trenton, both lithological and palooonto

logical, were the only ones noticed in Houston county. It has been opened 

for quarries only in the vicinity of Spring Grove. It generally presents a 

stained and long-weathered aspect, as if split and dissolved by the action 

of water. The layers are at· first about an inch in thickness, but become 

thieker, by union with each other, on being wrought to some depth, and 
possess a blue color. 

The St. Peter sandstone. This lies next below the Trenton. Its area 

embraces not only the slope from the high table-land of the Trenton area, 

218 THE GEOLOGY OF MINNESOTA. 
[Trenton limestone. 

are filled more or less with the loess-loam the topography still is so marked, 

pertaining to and even caused by the rocky outlines, that the limits of each 

formation are very evident to the observer. There is more or less doubt 

about the position of the boundary between the St. Peter sandstone and the 

Shakopee limestone. The incoherency of the St. Peter causes it to crumble 

easily, and to leave no evidence of its final dissolution where the exact 

contact between the formations cannot be examined; and the loam gen

erally securely hides this horizon. 

The Trenton limestone. This formation, as known in Houston county, 

consists of limestone layers that amount to a thickness of not more than 

fifteen feet. These layers are overlain by beds of shale and fossiliferous 

shaly limestone which reach an unascertained thickness, but probably not 

exceeding twenty-five feet. These shaly beds have been denominated 

"Green shales", in the reports of progress of the survey, but they seem to 

belong to the Hudson River age, of New York. They are overlain in Fill

more county, and in northeastern Iowa, by firm calcareous strata which 

attain a thickness of fifty or sixty feet, which seem to fade into the Galena 

formation of Iowa, as may be seen by eonsulting the chapters relating to 

the geology of Fillmore and Goodhue counties. 

This formation is found in Spring Grove and Wilmington townships. 

It runs also in a narrow, but interrupted, belt nearly to Caledonia, where it 

may be seen distinctly in its peculiar features, and its flat-topped mounds, 

or tables, a mile west of that village. There is reason to suppose that it 

formerly extended much further east than it does now, covering the most 

if not the whole of the county, and being continuous with the horizon of 

the same formation east of the Mississippi river in Wisconsin. 

The usual chara,cters of the Trenton, both lithological and paheonto

logical, were the only ones noticed in Houston county. It has been opened 

for quarries only in the vicinity of Spring Grove. It generally presents a 

stained and long-weathered aspect, as if split and dissolved by the action 

of water. The layers are at first about an inch in thickness, but become 

thi(~ker, by union with each other, on being wrought to some depth, and 
possess a blue color. 

The St. Peter sandstone. This lies next below the Trenton. Its area 

embraces not only the slope from the high table-land of the Trenton area , 



HOUSTON COUNTY. 219 
St. Peter sandstone.] 

but also a belt extending in width from the foot of that slope over the 

more level country surrounding, so that its irregular area is often a mile or 

two in width. As already remarked, while its upper limit has a very easily 

recognized location, by reason of the terrace-like topography of the Tren

ton, its lower horizon is often very uncertain on account of the very ea,sy 

and gradual destruction of its layers, and the prevalence of the loess-loam. 

The characters of the St. Peter sandstone are pretty well known to 

geologists. It spreads into Iowa, Wisconsin and Illinois. Toward the east, in 

northern Wisconsin, Prof. T. C. Chamberlin has traced it to the Michigan 

state boundary, though there it is reduced to a thickness of no more than 

twenty feet.* It contains but the merest, traces of fossil remains. It 

consists of nearly pure silica, in rounded grains, with so little cement that 

the rock can generally be crumbled in the hand. It is nearly white; and 

the soils which are situated near its line of outcrop are apt to he loose 

and arenaceous from its disintegration. 

It was noticed, however, that for some reason it is more frequently 

hardened by iron, or lime and iron, in Houston county, into a firm rock, 

which causes it to sustain a weathered exposure without crumbling rapidly 

away, than in counties further north or west where the northern drift pre

vails. This, however, is purely an accidental and surface quality, the in

terior of the formation being about the same as at other places. The 

cement which it possesses in Houston county, in its exposed portions, in ex

cess of the same at other points, is no doubt clue to the water by which it 

has been submerged and stained during the deposition of the loess-loom. 

The thickness of the St. Peter sandstone was very satisfactorily ascer

tained on S. W.± sec. 17, Wilmington. The well of Mr. O. A. Bye is situ

ated near the Trenton bluff, and by uniting the known depth drilled in the 

sandstone with aneroid measurement of the bluff, the St. Peter was found 

to be between seventy-five and eighty feet thick, the Shakopee below having 

a thickness of sixty-four feet. 

The Shakopee limestone. The continuity of this formation from the 

Minnesota valley to the Mississippi, and its idenity with the limestone at 

Shakopee, where it was first recognized as a distinct member of the Cam

brian in Minnesota; was fully established in the survey of Houston county. 

*Geology of Wisconsin, Vol. II, p. 289. 
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It is everywhere distinct as an important limestone formation, and is every

where separated from the other great calcareous member of the same 

formation by a sandstone as distinct and continuous, and as clearly recog

nizable, as the St. Peter sandstone. There seems much reason to believe 

also that it exists across the Mississippi, in the state of Wisconsin, but at 

this time there is no distinct published notice of its occurrence there. The 

Lower Magnesian in Wisconsin has been divided py Prof. R. D. Irving, of 

the geological survey of Wisconsin, into three parts, as exemplified near 

Madison (American Journal of Science and Arts, June, 1875,). but there 

is reason to believe that his proposed subdivisions do not include the 

Shakopee limestone at all, and that the distinctions which he mentions 

are wholly confined to the St. Lawrence limestone of Minnesota. This 

subject was discussed by the writer in the Bnlletin of the Minnesota Academy 

of Nafttl'al Sciences, for 1875, when this hypothesis was first published. It 

is rendered still more plausible from the fact that even in Houston county 

the St. Lawrence exhibits variations of composition and lithology which 

are comparable to those Prof. Irving describes. 

The characters of the Shakopee in Houston county are not noticeably 

different from those in counties further west. The aggregate thickness, 
however, is less than seventy-five feet. 

This formation does not appear in the bluffs of the Mississippi river, in 

Houston county, nor in those of Root river generally; but its line of strike 

is some miles back in the country away from the immediate bluffs. This is 

due to the more crumbling nature of the Jordan sandstone, which underlies 

it, and which operates, in that respect, to tear down the Shakopee in the 

same manner, and for the same causes, as the St. Peter on the Trenton. To 

this fact, and to its general resemblance to the St. Lawrence limestone, may 

be attributed the non-discovery of this limestone by the United States geolo

gists who have reported on the geology of the state, or by other~, whose ex

aminations were largely confined to the main water-courses, before the 

general settlement of the state and the construction of good roads. Its 

area is embraced on the colored map of the county, in the same color with 

that of the St. Lawrence limestone and Jordan sandstone. 

This limestone may be seen frequently in the central portion of the 

county, in the upper reaches of the ravines which radiate in all directions 

220 THE GEOLOGY OF MINNESOTA. 
[Shakopee limestone. 

It is everywhere distinct as an important limestone formation, and is every

where separated from the other great calcareous member of the same 

formation by a sandstone as distinct and continuous, and as clearly recog

nizable, as the St. Peter sandstone. There seems much reason to believe 

also that it exists aeross the Mississippi, in the state of Wisconsin, but at 

this time there is no distinct published notice of its occurrence there. The 

Lower Magnesian in Wisconsin has been divided by Prof. R. D. Irving, of 

the geological survey of Wisconsin, into three parts, as exemplified near 

Madison (American Journal of Sdence and Arts, June, 1875,). but there 

is reason to believe that his proposed subdivisions do not include the 

Shakopee limestone at all, and that the distinctions which be mentions 

are wholly eonfined to the St. Lawrence limestone of Minnesota. This 

subject was discussed by the writer in the Bulletin of the Minnesota Academy 

~f Natural Sciences, for 1875, when tbis hypothesis was first published. It 

is rendered still more plausible from the fact that even in Houston county 

the St. Lawrence exhibits variations of composition and lithology which 

are comparable to those Prof. Irving describes. 

The characters of the Shakopee in Houston county are not noticeably 

different from those in counties further west. The aggregate thickness, 

however, is less than seventy-five feet. 

This formation does not appear in the bluffs of the Mississippi river, in 

Houston county, nor in those of Root river generally; but its line of strike 

is some miles back in the country away from the immediate bluffs. This is 

due to the more crumbling nature of the Jordan sandstone, which underlies 

it, and which operates, in that respect, to tear down the Shakopee in the 

same manner, and for the same causes, as the St. Peter on the Trenton. To 

this fact, and to its general resemblance to the St. Lawrence limestone, may 

be attributed the non-discovery of this limestone by the United States geolo

gists who have reported on the geology of the state, or by other~, whose ex

aminations were largely confined to the main water-courses, before the 

general settlement of the state and the construction of good roads. Its 

area is embraced on the colored map of the county, in the same color with 

that of the St. Lawrence limestone and Jordan sandstone. 

rfhis limestone may be seen frequently in the central portion of the 

county, in the upper reaches of the ravines which radiate in all directions 



HOUSTON COUNTY. 221 Jordan sandstone.J 

from the vicinity of Ca,ledonia. It is seldom quarried, or used for any pur

pose, for the St. Lawrence limestone is generally accessible in the immediate 

neighborhood, and that is much more desirable for building-stone, or for 

lime-making. In descending the ravine toward the quarries east of Cale

donia the Shakopee is the first limestone seen exposed. The quarries are 

much lower, and in the St. Lawrence. It may be seen also in the upper 

tributary valleys that feed Badger, Beaver, Crystal and Thompson creeks. 

It causes the first rugged or rocky portion of these valleys. It is exposed in 

the tops of the bluff:::; at the great spring, sec. 17, Caledonia, three miles 

south of Sheldon. Its thickness at Mr. O. A. Bye's, sec. 17, Wilmington, 

when drilled through, was found to be sixty-four feet, which is probably 

about its average thickness throughout the county. 

The Jordan sandstone. The lithological features of this sandstone, are 

nearly the same as those of the St. Peter, but it has only about one-half the 

thickness of the St. Peter. Its area of outerop is quite small, and its ex

posures are few. As it lies between two hard limestones, which are apt to 

form perpendicular, walled bluffs, its line of outcrop is known by a belt of 

non-exposure of roek separating the Shakopee from the St. Lawrence, which 

is less steep in the ascent, and perhaps turfed over. It often becomes rusty 

and firm from a cement of iron, when it endures long exposure, and is seen 

as detached blocks in the valleys. Some blocks of this kind are visible by 

the roadside in the ravine that descends to the quarries of Aiken and Moli

tor, a mile east of Caledonia. 

The outcropping area of the Jordan is also frequently evinced by the 

occurrence of blocks of firm sandstone in considerable abundance near the 

tops of the bluffs. In ascending one of the numerous ravines of the county 

after pal:lsing the precipitous outerop of the St. Lawrence limestone, upon 

ascending a gentler slope still higher, perhaps along a roadway, will occa

sionally be seen such blocks of sandrock, varying from a few inches to a foot 

or two feet in diameter, while the beds from which they are derived can 

rarely be seen in sitn; occasionally, however, they can. In some instances 

the overlying Shakopee limestone, resembling greatly a weathered exposure 

of the St. Lawrence, will also be found adjacent by pursuing the search in 

further ascent of the same ravine. Mr. Moses Strong has reported similar 

scattered blocks of sandstone at a level higher than the St. Lawrence lime-
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stone, in Wisconsin,* notably on N. W.i sec. 22, T. 7, R. 4 W., but he has 

referred them to the St. Peter sandstone. 
The St. Lawrence limestone. This is the most important formation in 

the county. It not only occupies a greater superficial area of outcrop than 

any other, but it takes the most prominent part in causing the varied topo

graphy of the county. It surmounts the St. Croix sandstone, an easily 

eroded rock, into which the valleys are deeply and rapidly cut, and main

tains a bold and sharp outline along their tops. It is the immediate cause 

of a great many hills and ridges. It confronts the observer in every nook 

and on every promontory, along the whole conrse of the Root river, and 

down the Mississippi bluffs as far as the state line, and it is especially con

spicuous in the little valleys that ascend from those streams and that often 

are more rocky than the larger valleys. 

The thickness of the St. Lawrence, in Houston county, is about 200 feet, 

though Prof. J. D. Whitney has reported it as 250 feet thick on the Upper 

Iowa river.-I- It is a dolomitic, or magnesian limestone. Its layers, while 

generally regular and useful as a building-stone, are also sometimes very 

much brecciated, rendering it at once more firm but also more refractory. 

ThiJ feature pertains to its uppermost thirty or forty feet. It furnishes 

more stone for building than all the other formations of the county 

combined. It is of a light, lively color and endures the weather perfectly, 

showing not the least change in the oldest buildings in which it has been 

used. 

The bedding in the upper portion of this formation is apt to be dis

turbed by cherty, or coneretionary, masses, which on the weathering away 

of the bluffs become detached and fall into the bottom of the valley, where 

they lie long after the non-siliceous portions of the rock have dissolved and 

disappeared. Such cherty lumps are often a foot, or even two or three 

feet, in diameter. They are roughened by eavities opening on the surface, 

by solution and removal of the calcareous parts, and by the natural open

ings and pores they aequired in the act of formation. They are the only 

portions of the formation in which fossils have been found in Houston 

county. These masses sometimes show surfaces of drusy quartz crystals, 

*Geology of Wisconsin, Vol. II. 1873-77, p. 67~. 
tGeology of Iowa, Vol. I, p 333,1858. 
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also amethyst crystals, and great quantities of pyrite oxydized and hy

drated so as to produce limonite, the form of the crystal alone remaining to 

indicate the original mineral. A careful study of these fossils has not yet 

been made. From Houston county have been obtained from such cherty 

lumps, an Orthoceras resembling O. prirnigclliwn, H., but having an oval 

section and oblique septa; an OrthoceJ'(fs with septa nearly directly trans

verse to the direction of the shell, much more resembling O. primigenium, H., 
and several species of spiral univalves including some of OphUeta and some 
of Pleurotomaria. 

The St. Croix sandstone. This name was applied in the first annual report 

provisionally to the light-colored and often friable sandstones which occur 

along the Mississippi river in Minnesota, and which have by some been 

regarded as the stratigraphical equivalent of the Potsdam_ sandstone of New 

York. This was done because, in the existence of another formation, of 

different lithology, affirmed also to be the equivalent of the New York 

Potsdam, it was necessary to have some designation for each of them. It 

seemed, from considerations there given, that the lower of these two sand

stones was the probable equivalent of that formation in New York. 

Since that report was published considerable more time and observation 

have been given to the same question. Numerous facts from the northern 

part of the state, where the lower of these two sandstones appears abun

dantly, have been gathered, and some of them, with theoretical and min

eralogical considerations, have been published in succeeding reports of the 

progress of the survey.* They all go to affirm the essential correctness of 

the distinction brought forward in the first annual report. Hence the 

designation St. Croix sandstone is retained. The reasons in full for this can 

not be given here. Meantime if, before the final discussion of this subject, 

the reader desires further facts bearing on it, he IS referred to the annual 

reports, particularly to the ninth and tenth. 

Although these sandstone beds occupy the river bluffs along the Missis

sippi and the Root rivers throughout the county, they afford but very few 

opportunities for satisfactory examination. They are in the lowest part of 

the bluffs and are generally hid by a sloping talus that is usually turfed 

"Ninth and tenth annual reports. 
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over. The only point at which a useful section of their composition could 

be had was at Hokah. The general section at this place, as nearly as it 

could be made out, is as follows, in descending order. 

Generctl section at Hokah. 

St. Lawrence limestone, about 
Slope-unseen (probably transition, argillaceous beds) 
Sandstone, line of constant exposure 
Slope, rock unseen, (probably crumbling sand) 

Whitman's quarry made up as follows: 
1. Broken, shaly, and sandy, crumbling and fragmentary -
2. Shale bed, greenish 'with remains of trilobites -
3. Tough, persistent layers, like an ur.durated, arenaceous shale, with green sand, in 

thin layers 
4. Crumbling sand, in oblique stratification. -

Rock very similar to Nos. 3 and 4 extends downward, covering the horizon of an old quarry 
east of Hokah, now abandoned as worthless, embracing a thickness that is generally a 
turfed slope of about 

Rusty, coarsely arenaceous sandrock with Lingula 
Crumbling, white sandrock, massive 
Variegated, arenaceous quartzyte, purple, and white, hard and perSistent, level with the top 

of the dam, 
Massive white sandrock 

Total rock, about 

Feet. 
200 

30 
30 
30 

10 
1 

12 
3 

150 
10 
25 

2 
20 

523 

The hight of Mt. Tom, at Hokah, by aneroid, above the flood-plain, was 

found to be 530 feet. 

At an old quarry east of Hokah, and across Thompson's creek, now 

abandoned because the rock is worthless for all purposes, the general aspect 

of the layers is much like that at Whitman's quarry, but the sand is less 

firmly cemented, making a stone not so good. It is a shaly and arenaceous 

sandstone, of coarse and fine grain, marked with fucoids and abundant 

greensand, and is below the stratigraphical level of Whitman's. In the 

same bluff, about twenty-five feet higher, is a blind shoulder or terrace 

which is more likely to contain the layers of Whitman's quarry. This 

stone, as taken from Whitman's quarry, although very shaly, becomes firm 
and enduring on exposure. 

At Houston, the bluffs north of the village are 520 feet in hight, and of 

this the lower 420 feet at least belongs to the St. Croix sandstone. They 

probably contain the St. Croix twenty feet further up, shown by the toppling 

over of huge blocks of St. Lawrence limestone, from the crumbling out of 

friable sandrock along the salient angles of the bluffs. The interval of these 
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sandstone layers is mainly turfed over so as to render an inspection of their 

contents impossible except at points near the top and near the bottom. 

There is -a line of nearly constant exposure about forty feet below the top 

of the St. Croix, occupying an interval of thirty or forty feet" which is particu

ticularly noticeable along the north side of the river, and is again mentioned 

in the report on Fillmore county. There is another exposure of these beds 

near the level of the river at the dam at Houston. The former consists of 

a hard, firm sandrock, and the latter is soft and crumbling, with cross strat

ification. Above the line of constant exposure, about twenty-five feet, is a 

blind terrace which occasionally reveals the rock which causes it. It is a 

sandstone, and is included in the foregoing thickness of 420 feet. 

At one mile north of Sheldon there is an apparent dip in the outerop

ping upper edge of the St. Croix, as it strikes across the bluff's. Its direc

tion is perhaps a little west of south, and amounts to two or three degrees. 

It is entirely local, and the corresponding upward dip in the opposite di

rection is invisible. The bluffs south and north have their usual hight.* 

No such dip was noticed in any other part of Houston county, but it is 

very likely this is on the strike of the noticeable disturbance in these for

mations which has been mentioned by the geologists of Iowa as occurring 

in the bluffs of the Mississippi river at McGregor and Lansing, in the state 

of Iowa. 

In section 2, Caledonia township, the following section was taken: 
Section covering the junction between the St. CToix and the St. Lmm·enee. 

Slope, covered with large blocks of limestone, 
Even layers of limestone, quarried, 
Hid, mainly limestone, like the next, -

Feet. 
200-300 

l~ 

40 
Limestone, with broken and curling uedc1ing, cherty, arenaceous or massive, with some green-

sand, - 25 
Lime and sand, lumpy with irregular concretions, mainly massive, 15-20 
Soft sand, with cemented or quartzitic lenticular lumps, 10 
Soft, massive sand, (causes the blind terrace at Houston), 25 

The line of constant exposure mentioned as occurring at Houston, near 

the top of the St. Croix sandstone, lies below this section. This line is 

more evident in the north than on the south hlufls,~c1ue, probably, to the 

erosive action of the prevailing winds-which are from the southwest, and 

to the greater scarcity of timber on the north bluffs as already noted under 

the head of Soil and Timber. 

*Compare Geology of Iowa. Hall & Whitney, 1858, Part 1., p. 51; and the Winona county report, where a similar dip 
is described in the Shakopee and St. Peter. 
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The fossils that have been gathered from this formation consist very 

largely of trilobite remains. They were obtained from the quarry of Mr. 

Whitman at Hokah. 

On section 11, Union township, the sandstone which has been 

mentioned as having a nearly constant line of exposure, is sculptured, 

along the north bluffs, into isolated columns and tables, with some rounded 

buttresses which present a very conspicuous and highly interesting in

stance of atmospheric erosion. There can be no doubt that the bluffs 

themselves are the result of the erosion of the valley by water by a 

process that began thousands of years before the glacial epoch, but the 

present condition of most of the curious forms, like that of the "sculp

tured bluffs," is certainly due to the effect of wind in conjunction with 

moisture and frost. There are also cavities and sheltered nooks, and deep, 

erooked passages and sharp niehes, in whieh the wind could barely enter, 

and from which there eould not have been any wind exit suffieient to have 

maintained a current capable of producing the most of this sculpture, which, 

F-~ ... r---

moreover, are lichen-covered, and bear an aspect of age and roughness that 

forbids their reference to any present atmospheric forces. They can be 

explained only by the solvent action of water in agitation, and are compar

able to the purgatories that are often seen about the rocky shores of lakes 

or of the ocean. But where the rock shows a recent fresh erosion and. is , , 
soft and crumbling, the present forms are due to more recent causes, and 

can only be assigned to wind and frost. Table Rock, represented in figure 5 
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from a pencil sketch, is one of the results of wind erosion, seen in the valley 

of Thompson's creek, near Hokah, situated near the top of the St. Croix 
sandstone. 

THE DRIFT. 

The true northern drift is not spread over this eounty. It eontains no 

drift clay, nor boulders of foreign origin. There is a thin deposit of foreign 

gravel at Riceford, in the extreme southwestern part of the county, and 

there is a terrace along the Mississippi river that is made lip of gravel and 

sand of northern origin, but the eounty wholly eseaped the operation of 

those forces which spread the well-known drift day and boulders over the 

most of the state. Whether any former glaeial era eaused it to be eovered 

with the ice of a northern glaeier cannot be determined, since the mate

rials left by that era, if any there were, may have been deeomposed, and 

may have entered into the stratified days and the soils of the Mississippi 

valley further south, under the eombined influence of time and the destruc

tive forces of later eras. 

There is to be seen oecasionally a local drift, or debris derived from 

the rock of the country round about, and this sometimes has a deceitful 

resemblance to true northern drift, yet it can always be distinguished from 

it on examination. On the northwest quarter of section 25, Caledonia, along 

the road, near the brow of the Shakopee limestone, there is a bank of such 

loose materials. There is a cut of about three feet, which consists mainly 

of rusty loam, rather sandy, embracing large masses of black quartzyte, 

which also vary to a lighter eolor but show very little, if any, lime. Other 

lumps consist of pyrite crystals, now converted to limonite, and of rusty, 

hardened sandstone, perhaps from the Jordan. These last indeed comprise 

perhaps a majority of the stony masses. There are also large quantities 

of ordinary chert and an occasional piece of water-worn limestone. The 

bank shows no stratification, but consists of these materials simply mingled 

with the loam. The whole appears red and rusty, but discloses not a single 

piece that cannot be referred to the Cambrian rocks.* 

Alluvial terraces. There is a marked alluvial terrace that accompanies 

the Mississippi and Root rivers, and ascends their lower tributaries, hut it 

-*AS to the cause of the "driftless area", compare the fifth annual report, p. 35. 
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does not seem to be true that the streams are terraced above the level 

of this terrace. The highest point at which the terraced condition of Root 

river has been observed is Preston, in Fillmore county, but it must certainly 

extend several miles farther up that valley. By aneroid measurements, 

united with levels of the Southern Minnesota railroad, the hight of this 

terrace at Preston is found to be about 300 feet above the Grand Crossing 

of the S. M. R. R. near the mouth of Root river, while the same terrace at 

Hokah likewise near the mouth of Root river, is only about one hundred , 
feet above the flood plain. It is also probable that the loam terrace, as seen 

at La Crescent, is the same continued to and coalescent with the Missis

sippi terrace; and there it is ninety feet above the Mississippi flood plain. 

This would necessitate a fall of about two hundred feet in the Root river 

at its highest stage, in a distance of fifty miles in a right line. Root river 

valley, between the rock bluffs, has an average width, through Houston 

county, of about two miles. 

There is, besides this high loam-terrace, a second terrace level, visible 

specially at La Crescent, on the Mississippi, which there rises fifty feet above 

the flood plain of the river and spreads out in a pleasant plateau on which 

the village has been located. 'rhis terrace is made of gravel and pebbles 

of northern origin, and was identified only along the Mississippi. The lar

gest stones it contains are about three inches in longest diameter. It is 

passed through in wells, and seems to be entirely pervious to water, as all 

the wells on it get water at about the level of the flood plain of the river. 

This material is used for grading and road-bed, on the C. D. & M. R. R. and 

elsewhere. It consists entirely of rounded water-worn materials, the main 

part being the usual palti-colored quartzyte pebbles, granitic, hornblendic, 

amygdaloidal and lamellar, as well as uniform and massive. A great many 

of them have a red color, or some shade varying from red. The coarsest 

pieces are rare, found only in the upper portions of the debris of alluvial fans. 

The following more special observations were made on these terraces 
in Houston county. 

At Sheldon, six miles from Root river, in the valley of Beaver creek, the terrace on which 
the Newberry House stands is thirty feet above the water of the creek below the dam. The ma
terials of the t~rrace at this place are sandy loam horizontally stratified, with more clay near the 
top, and less eVIdent stratifi'3ation. 

At Houston the only observable terrace, measured about a mile west of the city, is sixty-five 
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feet above the flood plain. The track of the railroad is about one foot above the flood plain of 
the river, which is eighteen feet higber tban the water below the mill-dam. 

At Money Creek the terrace rises thirty feet above tbe flood plain, which is twenty feet above 
low water below the mill· dam . The contents of tbe terrace are stratified. On sec. 30 in this town 
the contents of the Root river terrace and tbeir arrangement, are sbown by the following sketch, 
which was taken on the spot. 

---
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FIG. 6. SECTION OF THE ALLUVIAL TERRACE, SEC . 30, lIIONEY CREEK. 

Explanation. 
a. Mixed and broken stratification, roots, soil , &c., 2-4 ft . h. Strata of fine sand or clay. 
b. Loam and sandy loam. 3--.1; feet. i. Sloping clay layers, damp, rusLy. 
c. Obliaue strata of Jight sand. j. Dry , blowing sand. 
d . Loa m and light sand k. Wet clay with rusty lumps. 
e. One layer of sand-blown out. 8 in. l. Contorted, c urling. or n18ssive strata. 
/. Oblique layers of sand. x. Hid from veiw by debris. 
g. Horizontal strata of fine sand. 

The full hight of the bank is about twenty feet where the sectioll is taken. At a point far
ther to the right than is shown in the sketch a couple of bones were found, but in the confused 
and broken uppermost layer. They were where that layer comes down to the river, and about 
tbree feet below the surface, or five feet above tbe water of the dam, the surface of the bank 
sloping about forty-five degrees. 

At Hokah the village is on a terrace sixty-five feet above the flood plain of Root river, and 
there is a distribution of loam about tbe bluffs at a bigher level (as well as at many other points 
along Root river valley), reaching to a bundred feet, or a little more, above tbe flood plain. Tbis 
loam appears in indistinct benches or terrace levels, or patches of terrace, rising often with a slope, 
far up tbe rock-bluffs. It very rarely appears level, as a well-marked ttlrrace. It suggests rather 
a worn-out old terrace level, the upper surface of which bas suffered erosion, by being gullied out 
and smoothed off toward the river. It is generally cultivated for farms, and bas good wbeat-fields; 
consisting of tbe same materials as tbe lower terrace. Its actual hight is difficult to ascertain. 

S. W. t sec. 22, La Crescent. By tbe road-side appears a terrace rising about fifty feet, 
which at the top consists of tbe fine loam of which tbe foregoing terrace is composed, showing at 
least eight feet of such material, while its lower twenty feet are of drift-gravel whicb is coarse and 
obliquely stratified, the coarsest pebbles being but one or two inches in diameter. This occurs on 
the rounded point of tbe rock-bluff which faces botb valleys. 

The village of La Crescent stands on a beautiful terrace of drift gravel, generously laid out, 
with wide streets and alleys, fifty feet above tbe flood-plain of the Mississippi. This terrace slopes 
gradually back toward tbe higb rock-bluffs. It is surmounted, along the bluffs, by another terrace 
rising forty feet bigher, which consists of loam. 

This drift gravel must be attributed t.o the agency of tbe river. It lJas every feature of a 
water-worn alluvial deposit. It is not found in Houston county in any of the valleys of otber 
streams, back from the Mississippi. It antedates the loess loam, as that is terraced above it, and 
probably bears tbe same relation to an earlier glacial epoch , as the terraced loam does to the last. 

At Brownsville the loam terrace is eighty feet above tbe flood-plain of the Mississippi. 

• 
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At Yucatan the terrace flat is forty feet above the present flood-plain of the south fork of 
Root river. The flood-plain is six feet above low water. 

At Freeburg the terrace is twenty feet above the flood-plain of Crooked creek, which is five 
feet above the water of the creek. 

Wells in Houston county. 

A few wells situated in the valley of Root river have disclosed vegetable remains at about 
the level of the flood-plain, and probably the terraces generally cover a layer of vegetable remains 
that was caused by the decay and burial of preglacial plants. This has only been detected, so far 
as known, at Hokah and at La Crescent. At the former place the well of Isaac West was filled 
again because the _. muck bed" rendered the water unfit for use.· The same is true of William 
Wykoff's and W. F. Weber's, and a number of others. Probably the characters of Mr. Pidges, as 
given be}.ow, are those common to most of them. 

B. F. Pidge's well, at Hokah. 
It is situated on the lower terrace. 

Loam and .and ...............................................••................•. , ................................. 50 or 55 feet. 
Vegetatioll, leaves. sticl::::s, muck, &c ....... n ................................................................... n 4 feet. 
Sand. with some coarse pebbles "literally filled with snail shells" ............................... .4 feet. 
White sand. yielding water ............................................................................................ 5 feet. 

The water of this well tastes rather peculiar, and at first it was not fit for use. Sometimes 
still it comes up black, but by use it becomes clear!"r and is used for all domestic purposes, 
without injmioLls effects. Sugar of lead causes it to become milky white. Acetate of potassa 
produces no change; sulphate of zinc no change. When it rises in the bucket it is not clear, but 
somewhat cloudy, as if with clay. 

Wells in Houston county. 
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OWNER'S NAME AND LOCATION. .Q • ~~ .-0$ REMARKS. ~~ ...,~ E<D ~ce o c.::. ,...'-' ° '" .,... i:' 
H'" ,... ° ~~ ~ H"" 
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Timon Gilbertson, Spring Grove ... 7 40 47 Good 
Mons Fladager, Spring Grove ....... 8 1221 130 .. Drilled. 
Ingval Miller, Spring Grove .......... 10 30 40 " On lower ground. 
Nels Hendrickson, Spring Grove ... 8 77 85 " 
O. Thompson, sec. 7, Wilmington .. 8 65 73 " 
1. Dailey, N. Jq. sec. 34, Caledonia. 28 72 100 ......... No water. 
Public well, Caledonia ................... 25 245 270

1 Good W. N. West, Caledonia ................. 20 50 70 " 
A. Calmus, Caledonia .................... 20 23 43 " 
M. Creagan, Caledonia .................. 20 23 43 " 
O.A.Bye, S.W.;l sec.17, Wilmingt'n 18 77 95 .- Two feet sandrock; sixty-four feet lime-W. H. Harris, Caledonia ............... 18 33 51 " [rock; eleven feet sandrock. £,II. Newberry, Sheldon .................. 36 ...... 36 " ( The rock has never been struck at Shel-J. 13. Williams, Sheldon ................ 36 ...... 36 " I \ don . Cottrell Hosel, Houston ................ 16 ...... 16 " Eight feet to water-all alluvium. W. R. Anderson, La Crescent ....... 57 • 0' •• 57 " At fifty-four feet struck leaves, &c . D. Gurley, La Crescent ................. 49 ...... 49 ,- Gravel and sand . Sawyer House, La Crescent .......... 45 ...... 45 " Gravel and sand. James Day, La Crescent ............... 50 ...... 50 " Gravel and sand. James Brown, La Crescent.. ......... 45 ...... 45 Bad Sticks and leaves; refilled . J. Knapp, La Crescent.. ................ 68 ...... 63 Good Gravel and sand. William Miller, La Crescent .......... 30 ",0,. 00 "- On lower ground. Charles Oldenbaugh La Oresce.llt .. 20 ...... 20 " On low ground, near the rock bluff . Thomas Minshall, La Crescent ...... 37 11 48 " On low bench. Joseph Garner, La Crescent .......... 30 ...... 30 " On low bench . Nicholas Prive, sec. 31, CaledonJa .. 12 2 14 -, Four feet of water. B. Smitz, sec. 32, Caledonia .......... 12 10 22 " Ten feet in sandrock. N. Charles, sec. 32, Caledonia...... 12 ...... 12 " G. Anderson, sec. 4, Wilmington ........ 40 " Drilled. John Prive. sec. 33, Caledonia...... 12 "'g'O 102 " M. Blasen, sec. 33, Caledonia........ ]2 36 48 " Ole Hanson, sec. 4, Wilmington... 15 55 70 " Drilled. Peter Carrier, sec. 32, yucatan..... 55 ...... 55 " In the valley; no rock struck . 
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At Yucatan the terrace flat is forty feet above the present flood-plain of the south fork of 
Root river. The flood-plain is six feet above low water. 

At Freeburg the terrace is twenty feet above the flood-plain of Crooked creek, which is five 
feet above the water of the creek. 

Wells in Hmtston county. 

A few wells situated in the valley of Root river have disclosed vegetable remains at about 
the level of the flood-plain, and probably the terraces generally cover a layer of vegetable remains 
that was caused by the decay and burial of preglacial plants. This has only been detected, so far 
as known, at Hokah and at La Crescent. At the former place the well of Isaac West was filled 
again because the _. muck bed" rendered the water unfit for use.· The same is true of William 
Wykoff's and W. F. Weber's, and a number of others. Probably the characters of Mr. Pidges, as 
given below, are those common to most of them. 

B. F. Pidge's well, at Hokah. 
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Loam and .and ................................................•.................. , ................................. 50 or 55 feet. 
Vegetatioll, leaves. sticl::::s, muck, &C ....... n .................................................................... n 4 feet. 
Sand. with some coarse pebbles "literally filled with snail shells" ................................ 4 feet. 
White sand. yielding water ............................................................................................ 5 feet. 

The water of this well tastes rather peculiar, and at first it was not fit for use. Sometimes 
still it comes up black, but by use it becomes clearer and is used for all domestic purposes, 
without injmious effects. Sugar of lead causes it to become milky white. Acetate of potassa 
produces no change; sulphate of zinc no change. When it rises in the bucket it is not clear, but 
somewhat cloudy, as if with clay. 
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Nicholas Prive, sec. 31, Caledon.ia .. 12 2 14 " Four feet of water. 
B. Smitz, sec. 32, Caledonia .......... 12 10 22 " Ten feet in sandrock. N. Charles, sec. 32, Caledonia...... 12 ...... 12 " G. Anderson, sec. 4, Wilmington ........ .. , ... 40 " Drilled . 
John Prive. sec. 33, Caledonia...... 12 90 102 " M. BIasen, sec. 33, Caledonia........ ] 2 36 48 " Ole Hanson, sec. 4, Wilmington... 15 55 70 " Drilled. Peter Carrier, sec. 32, yucatan..... 55 55 " In the valley j no rock struck. 



HOUSTON COUNTY. 231 
Material resources.] 

Throughout the county are numerous springs, some of which are very large, and gush out 
along the valleys. They seem to be the outlets of subterranean streams. Thos€ above Riceford 
furnish the water for the flouring mills at that place. There is also a large one on section 17, 
Caledonia, three miles south of Sheldon. ,They seem to frequent an horizon about eighty feet 
below the top of the St. J~awrence limestone, and indicate a shaly, or otherwise impervious, layer 
there in that formation. 

MATERIAL RESOURCES. 

The rocks of the county do not contain any valuable minerals. They 

are everywhere abundantly exposed, and are quarried at many places for 

ordinary building-stone and for quicklime. 

Building stone. At Spring Grove the Lutheran society is building a 

large church, of brick, the basement being from the Trenton, in layers 

of four to six inches, taken from quarries near the village. The heavy 

trimmings are from the St. Lawrence limestone. Tp.e quarries are owned 

by George Timansen and Ole Tostenson. 

The Toledo woolen mill, of Fletcher & Williams, section 5, La Crescent, 

is built of the St. Lawrence, quarried near. 

At Caledonia the St. Lawrence is extensively used for building, quar

ried about a mile east of the village. The German Catholic church is the 

principal structure made of it, being also the largest in the place. The 

county jail is a fine building of the same, the courses being about ten 

inches thick, rubble dressed, with trimmings of the same. The business 

blocks of Nicholas Koob, J. J. Belden, John Krantz, Joseph Vossen, Jacob 

Bouquet and Nix Erstine are also constructed of the same stone. The 

quarries are owned by John Molitor, John Dorsh, Anton Molitor, Widow 

Cunningham and John Aiken. 
On section 24, Spring Grove, Mr. K. Gilbertson has a two-story stone 

residence on his farm, quarried from the Trenton. 

At Money Creek, Harvey Chapel has a quarry that furnishes good stone 

for building, though much of that which is used is taken from the surface 

near the tops of the bluffs, having been loosened and broken up by the 

weather. 
On the N. E. i section 11, Caledonia, is Mrs. M. Brown's stone house, 

built of magnesian limestone. 
Mr. J. Kline has a fine farm-house of stone taken from the St. Lawrence, 

on section 19, Union. Near Mr. Kline's quarry is another owned by Henry 
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[Quarries. 

Snure. There is another on section 29, Union, owned by Michael Wilhelm. 

L. Svenson's is on section 2, Houston. 
The principal quarries at Hokah, now worked, are those of N ath. 

Whitman, in the St. Croix sandstone, and Widow Prindle. The stone of 

Mr. Whitman's quarry is a harsh, argillaceous sandrock, in layers a few 

inches thick, which becomes firmer on exposure. The best building stone 

lies higher up in the bluffs, and was opened in Mt. Tom by the Southern 

Minnesota railroad company for the constructi'On of their shops. It is from 

the St. Lawrence. 
At La Crescent the public school house was built of stone from Potter 

& Taylor's quarry, likewise in the St. Lawrence, north of La Crescent, in 

the edge of Winona county. 

Lang's brewery, section 28, Hokah, is a large stone building near the 

river, built of limestone from near the top of the bluff. 

There is also a fine stone farm-house owned by Wm. Splitter, on section 

21, La Crescent, in Root river valley. The Nunnery, section 28, La Crescent, 

was constructed of stone got from the bluffs near, including also that used 

for quicklime. These are all from the St. Lawrence. 

On Winnebago creek (sec. 22 Winnebago), Mr. B. T. Barbour has a stone 

flouring mill. 

O. T. West has a limestone quarry at Brownsville, which supplied heavy 

stone for the railroad, and for other uses. Mr. Job Brown'S, at the same 

place, furnished the limestone foundation for the public school-house. 

The foregoing are a few of the stone buildings in the county, but there 

are several others which, though noticed in the progress of the survey, were 

not earefully located, and cannot be referred to. The St. Lawrence supplies 

by far the greater portion of the building-stone used in the county. There 

is not a single known workable quarry in the Shakopee, though exposed as 

favorably as the St. Lawrence. It is uniformly ignored. It is harder to 

work, has cherty lumps and siliceous concretions which not only disturb 

the bedding hut render it difficult· to cut into desired shapes, and is gener

ally in thinner layers. The color is much the same as that of the St. Law

rence, being buff, or slightly salmon-colored, but the St. Lawrence is, where 

most used for building, also ~omewhat open or vesicular in texture. Thus 

mortar set.s firmly upon it, and forms a sutured attachment. When the 
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Sand and calci te.] 

St. Lawrence stone is first taken out it cuts more easily than after exposure 

for a few weeks, a fact which seems to be true of nearly all good building 
stone. 

Sand. The St. Peter formation is excavated for mortar sanc~ by Jesse 

Scofield, sec. 14, Caledonia, and by John Burns on sec. 26. This white sand 

is delivered at Caledonia village for $1.25 per load, or occasionally for $1.50. 

The St. Croix furnishes a similar sand near Mr. Kline's, sec. If;, Union. 

These formations will supply a similar sand in any part of the county where 

they are accessible. The layers in the St. Croix, however, are about two hun

dred feet below the top of the formation. 

At Mr. Scofield's sand quarry, about a mile west of Caledonia, is a large 

mass of lamellar calcite, lying on the slope of the St. Peter, and nearly 

covered by the loam. In that respect it is like a similar mass seen near 

St. Charles, in Winona county, in 1872, and mentioned in the report for that 

year, but it seems more firm than that (see Winona county report). This 

appears like a firm, very compact roek, consisting of almost pure carbonate 

of lime, but somewhat colored. It is mainly massive, and striated or lami

nated, but ShOWb some erystalline grains. It weathers into undulating or 

wavy smooth surfaces. There is another much larger mass, weighing many 

tons, on the land of Mr. Willard, a short distance west. These masses can 

be burnt into a purely white quieklime of great strength. 

The age and origin of this calcite are an interesting problem. When 

that piece was found in Winona county, in 1872, it was referred hypotheti

cally to the Trenton green shales, or to the worn-out Cretaeeous that may 

have covered that country, making it of rock origin, either Lower Silurian 

or Mesozoic, but there is mueh reason to believe these calcite masses 

are not referable to the rock in situ, but are of atmospheric origin, being 

in short the remains of immense travertine deposits from limy water 

running down the St. Peter slope from springs that once existed but are 

now dry. They lie on the slope of the outcropping edge of the St. Peter, 

just below the green shales which shed all the water that works down

ward through any overlying limestone; but they are also, so far as discov 

ered, in regions where no overlying rock now exists, the only remaining 

portion of the Trenton being that which lies below the green shales. This 

is strikingly the case near Caledonia, where the Trenton is reduced to 
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mounds and tables, capping the St. Peter sandstone, very far isolated from 

the main area of the Trenton. 'ro suppose this calcite is due to springs 

caused by the green shales, a common phenomenon now in Fillmore 

county, is. to require the former existence of a considerable thickness of 

strata, all over the region of Caledonia, and extending far enough north 

and east to furnish drainage surface suffieient to maintain such springs. 

This is not inconsistent with the history of geological ehanges, nor with 

the lapse of time since the Trenton rocks were elevated to the condition of 

dry land. The present existence of isolated patches of the Trenton, both 

in Minnesota and Wisconsin, can only be explained on the theory that the 

whole formation was once more largely spread in horizontal strata overthose 

states, than at present. Then an extension of the Trenton so as to embrace 

in one sheet of layers these isolated patches, is no more than enough to 

bring also the Hudson River and the Galena into the region of these calcite 

masses. The present outlines, shape and position of the areas of the Tren

ton, demonstrate that they are only the relics of onee greater areas which 

have been eroded and removed slowly, and left as they are because they 

have been better protected against destructive agents. While RQot river 

has been excavating the gorge in which it runs, 500 feet deep and two 

miles wide, the Trenton limestone, which at first may have extended as far 

north as to Hokah, has been slowly receding under the operation ot 

denudation and surface drainage. These calcite masses then are relics ot 

pre-glacial time, and perhaps of early pre-glacial time, since the last glacial 

epoch did not operate in Houston county so as to disturb the older 
surface.* 

Brick. The loam everywhere is suitable for making brick, which are 

uniformly red. '1'he following establishments were seen: 
Stephen Hobmson, Money Creek; two miles south of the village. 
Fisher & Keller, Caledonia; began in 1875; burnt three kilns, and sold at $8.00 per 

thousand. 
Brick were formerly made at La Crescent. 

The Lutheran society, at Spring Grove, manufactured on the spot a fine 

red brick from the loam taken out to make room for the foundations and 
basement of their church edifice. 

Lime. The '1'renton and the St. Lawrence furnish all the quicklime 
'See the first annual report, p. 47. 
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made in Houston county. There are no extensive manufacturers, but the 

common pot-kiln is found at a number of points, ar-: enumerated below, by 

which enough is made to satisfy the local demands. 
Ole 'l'imro, sec. 24, Money Creek, 
Gilbert Nelson, Spring Grove, 
Michael Blasen, 1;\ miles west of Caledonia, 
Peter Rrfler, N. E.t sec. 29, Mayville, 
John Gross, one mile northwest from Brownsville, -
John Molitor, one mile east of Caledonia, 
George Timansen, Spring Grove, 
Ole Tostenson, Spring Grove, 
Wm. E. Potter, La Crescent, -
Samuel Pound, sec. 12, Hokah, -

EARTHWORKS. 

St. Lawrence. 
'l'renton. 
Trenton. 
St. Lawrence. 
St. Lawrence. 
St. Lawrence. 
Trenton. 
Trenton. 
St. Lawrence. 
St. Lawrence. 

At La Crescent are a great many so-called Indian mounds. Some have 

been graded away, but many still exist. They are on the brow of the 

drift terrace, or lower bench, and none are known on the upper, loam, 

terrace. They are, as usual, in rude rows, and about three feet high, some 

of them being four feet. When opened they have been found to contain 

human remains of men of large stature, and it is said that in grading for 

the railroad a copper skillet and other trinkets were found at the depth 

of eighteen feet below the surface. 
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made in Houston county. There are no extensive manufacturers, hut the 

common pot-kiln is found at a number of points, as enumerated below, by 

which enough is made to satisfy the local demands. 
Ole 'l'imro, sec. 24, Money Creek, 
Gilbert Nelson, Spring Grove, 
Michael Blasen, 1~ miles west of Caledonia, 
Peter Kreer, N. E.t sec. 29, Mayville, 
John Gross, one mile northwest from Brownsville, -
John Molitor, one mile east of Caledonia, 
George Timansen, Spring Grove, 
Ole Tostenson, Spring Grove, 
Wm. E. Potter, La Crescent, -
Samuel Pound, sec. 12, Hokah, -
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OHAPTER V. 

THE GEOLOGY OF WINONA COUNTY. 

By N. H. WINCHELL. 

Situation and area. This eounty (plate 9) borders on the Mississippi river, 

and lies north of Houston and Fillmore eounties. It is about triangular in 

shape, the Mississippi river being a hypothenuse, running from northwest 

to southeast. Its land and water area is 638.92 square miles, or, in aeres, 

408,909.90. The eounty eontains no lakes, exeept Winona lake, which is 

simply a portion of the wide alluvia] area of the Mississippi, and subjeet to 

flooding at a high stage of that river, though probably sustained principally 

by springs along the base of the bluffs. Winona is the eounty seat. St. 

Charles, Stoekton and Minnesota City are the other prineipal towns. 

SURFACE FEATURES. 

Natural drainage. The surface waters all pass into the Mississippi, but 

some of them leave the eounty toward the north and south before reaehing 

it. The Whitewater is the only stream that actually crosses the county. 

It runs from St. Charles northwardly, entering the Mississippi at, or near 

Minneiska in Wabasha county. At Elba it is joined by the Middle and 

North branehes of the Whitewater, and at Beaver by the Beaver creek. 

The Rollingstone with its various spreading tributaries, is an important 

stream. Its valleys are wide and contain numerous large and valuable 

farms within the rock-bluffs that outline the valley proper. This stream 

joins the Mississippi valley at Minnesota City, and finally reaches its waters 

through sloughs that cross the wide bottom-lands. Other streams that join 

the great river in Winona county are small but remarkably permanent in 

the amount of water they discharge. Pine, Money, Rush and other creeks 

leave the county in a southerly direction, most of them entering Root 
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river in Fillmore and Houston counties. There is a s1ight broad upward 

swell in the surface of the county, apparently due to the anticlinal condi

tion of the rocks, which enters the state near Richmond, and passing in a 

west south-westerly course, leaves Winona county about where Rush creek 

leaves it. It is perhaps the principal cause of the greater elevation of 

Arendahl township, in Fillmore county. 

The streams of Winona county, without exception, lie in deep rocks 

cut valleys, and are fed, and maintained at a uniform stage, by copious 

springs that issue along the foot of bluff's. Their water is clear and cool, 

and adapted to the brook-trout which formerly frequented them, and is 

still found in limited numbers. N ear the western border of the county, in 

the vicinity of St. Charles, a light spreading of drift begins to appear under 

the loam, and the valleys are less deep and precipitous, yet still show the 

rocky substructure in frequent outcrops along the bluffs. 

Water-powers and flouring mill:;. The streams furnish numerous water

powers. They are employed for making flour at many places. Most of 

these mills are small, but they have generally the most approved methods 

of manufacture. Some of them are sufficiently large to maintain an im

portant export of flour in sacks or in barrels. Occasionally a large spring 

is the principal source of water-supply for the smaller of these mills. Of 

course such sprmgs are really due to the issue of small subterranean 

streams. 
Water-power mills in Winona county. 

On Beaver creek, S. W.t sec. 15, Whitewater, mill of F. E. Becker; twelve feet head; three 
run of stones (one for feed); thirty horse-power; capacity fifty barrels per day. 

On the Whitewater river at Elba, the .Elba mills; owned by Meilicke and Hoffman; two 
wheels, sixty horse-power; nine and a half feet head (can be made eleven); three run uf stone 
(one for feed); one hundred barrels per day; have more water than can be used. 

On the north branch of the Whitewater river, S. W.} sec. 5, Elba, the Fcti1'1lJater mills; owned 
by Edward Ellis; ten feet (?) head; two run of stone (one for feed); forty barrels per day. 

On the south branch of the Whitewater river, S. E. if sec. 2, St. Cbarles; owned by-
Lamberton; fourteen and a halt' feet head, with little water; two run of stone (one for feed); in 
full water, forty barrels per day. 

On the south branch of the Rollingstone creek, at Stockton, owned by A. G. Mowbry; has 
both steam and water; ten feet head; one hundred and seventy-five barrels per day; known as 
the Stockton mills. 

Mosquito mills, N. W.i- sec. 8, Warren; owned by Porter and W. M. Duncanson; two run 
of stone (one for feed); turbine wheel with thirty-five feet fall (can run but one buhr at once); 
twenty-four busheis ground per day. 

On the south branch of Rollingstone creek, the Hillsdale mills; one mile northeast of Stock
ton; owned by Pietsch and Furbish; fourteen and a half feet bead; thirty-six-inch Leffel wheel; 
four run of stone (one for feed); capacity sixty to seventy-five barrels per day. 
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On tbe Rollingstone creek at Minnesota City, the EllswoTth mills,. owned by A. D. Ellsworth; 
nine feet head ; fifty-six-inch Leffel wheel; five sets of Stephen's rollers; formerly six buhrs (run 
one set of buhrs now); hundred and fifty barrels per day. 

On the Rollingstone creek, at Minnesota City, tbe Winona county mills,. owned by Otto 
Troost; sixteen feet bead (also have steam); Houston wheel (turbine) of one bundred borse-power; 
twenty-eight sets of Allis rollers (some of Noyes) of wbich twenty-three sets are double; capacity 
three hundred and fifty barrels per day. 

On the west branch of the Rollingstone creek, sec. 7, Rollingstone, the Rollingstone valley 
mills; owned by Julins Seemann; nine feet head (can be made more); thirty-five-inch Case turbine 
wheel; twenty-five horse-power; custom; three run of stone (one for feed). 

On the west brancb of the Rollingstone creek, sec. 23, Norton; custom mill, owned by Wil
helm Rubrecht; ei!2:hteen feet head; fifteen horse-power; three single rollers and one buhr. 

On Pleasant Valley creek, sec. I, Wilson; custom mill, owned by M. J. Laird; seventeen 
feet head; Flenekin's hventy-inch turbiue wheel; five hundred and sixty cubic feet of water 
per minute; fourteen horse-power; three run of stone, all for wheat. 

On Big Trout creek, at Pickwick, the Pickwick 'I1dlls, owned by W. Davis and Co.; twenty
inch Flenekin turbine wheel; twenty-eight feet head; thirty-seven horse-power; four run of stone; 
two sets single rollers: seventy barrels per day, shipped at Lamoille. 

On Big Trout creel" N. W.;]: sec. 18, Richmond, feed mill, owned by John Hatch; fourteen 
feet fall. This is a good power, but not all improved. 

On Pine creek at New Hartford, custom mill, owned by Jos. Blumentritt and Bro.; seven
teen feet head; twelve horse-power; three run of stone (one for feed); turbine and overshot wheels; 
also steam for winter. 

On Money creek, sec. 20, Wiscoy; mill owned by Overbeck and Pirsch; fifteen feet head; 
two large bl,hrs (one for feed); thirty-six-inch American turbine wheel; forty-five barrels per day, 
shipped at Rushford.* 

On Money creek, sec. 16, Wiscoy; small custom mill owned by L. J. Clark; nine feet head 
two buhrs (one for feed); thirty-inch turbine wheel (La Crosse and Craig). 

On Trout run, one mile north of Troy, in Saratoga, custom mill, owned by C. Forket; seven 
and a half feet water head; seventeen feet dam; one breast-wheel, one buhr, about fifteen horse
power; capacity in barrels unknown. 

On Rusil creek, sec. 7, Hart. This mHl has been abandoned for six years. It is owned now 
by a gentleman in Winona named Garlick; the dam was carried away by high water, and gradu
ally the mill itself has been torn down; nothing could be learned of the water-power, nor of the 
capacity of the mill. 

On Rush creek, section 29, Hart; custom mill owned by F. Lehnertz; eleven feet head; 
twenty-four horse-power; two run of stone (one for feed); Mulligan wheel, of LanSing, Iowa; 
twenty-five barrels per clay; market in Winona. 

On Pine creek, section 26, Fremont; custom mill, owned by C. M. Miles; eight and a half 
feet fall; twelve horse-power; "counter-pressure" turbine wheel, patented by Mr. Miles, and made 
in Lake City; two smooth buhrs (one for feed); ten barrpls per day. 

On Troclt run at Troy; the Troy mills; owned by H. Ahrens; custom and merchant mill; 
eighteen feet fall; olle Whitmore wheel and one Houston; twenty horse-power on one wheel and 
twelve 02 tile other; three buhrs (one for feed); one wheel TUIlS the feed and the other the wheat 
builrs; sometimes both wheels are run constantly, depending partly on the water, and partly on 
the supply of feed; but much of the time only the wheat wheel runs; capacity fifty barrels per 
day. 

On Trout creek, sec. 32, Saratoga, Hampton mills, owned by J. O. Rafter and O.~. Morrill; 
fourteen feet head; eighty horse-power; two turbine wheels (Leffel's and John's); four buhrs 
(one for feed); fifty barrels per day. 

Topo.r;raphy. The surface of this county is undulating, rolling or hilly. 

It is more uneven in the eastern and northern portions than in the west-

* At the time this mill was visited the dam had been destroyed,by freshet, and the mill had been stopped for about 
a year. 
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ern and southern, but this difference is owing simply to the f(;tct that the 

larger drainage valleys are in the eastern and northern portions. The 

inequalities of surface are wholly due to the excavation by streams into 

the rocky strata, forming deep valleys and even rocky gorges. '1'he rugged

ness which these valleys must have presentecl originally, has been relieved 

by the heavy mantle of loam which now covers the whole county, amount

ing to a thickness of fifty or sixty feet. This mantle serves not only to 

smooth off the roughness by filling the valleys, but it constitutes an imper

vious sheet through which waters percolate with slowness, and which con

stitutes the subsoil of the county. 

Although the strata are thus canoned, the surface materia.ls are so 

abundant that the bluffs do not everywhere show the rock, but they are 

rounded over and generally turfed from top to bottom. It is only along 

the deepest gorges, and there chiefly near the tops of those bluffs that face 

the prevailing winds, that the rocky structure is prominently and con

stantlyexposed. The east bluffs of the WhItewater river, and the north 

bluffs of the Rollingstone, and especially the bluffs of the Mississippi on the 

Wisconsin side, illustrate the effect of the strong and prevailing winds in 

keeping the rock uncovered, a.nd in producing precipitous and picturesque 

headlands and pinnacles. Such bold and picturesque bluffs are uniformly 

composed of the St. Lawrence limestone, at ~east in their upper portions, 

but along the deeper valleys occasional precipitous portions of the under

lying sandstone strata are also included. Figure 7, showing such pinna

cled cliffs near Homer, overlooking the Mississippi river, are composed of 

the upper, brecciated, strata of the St. Lawrence lImestone. Numerous 

similar towers of the same rock are to be seen in the county, particularly 

in the valley of the South Rollingstone creek above Stockton. 

Within the broad valleys are good farming lands. They slope toward 

the creeks which drain them, but are frequently diversified with terraces 

of alluvium which maintain a plateau-like outline, gradually descending, 

for, sometimes, several successive miles. Toward the upper portions of the 

valleys these terraces are more broken away, and there constitute simply a 

thickened mantle of surface lo~m around the bases of the bluffs. The up

lands are undulating. They constitute the greater portion of the area 

of the county. Their general level is pretty constant, when dependent on 
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anyone of the formations, being disturbed only by an occasional thicken

ing in the loam under circumstances favorable for its preservation, and by 

a very gentle dip in all the strata toward the southwest . The uplands in 

the eastern and northern portions of the county are from three hundred to 

four hundred feet above the adjoining valleys, and near t o t he Mississippi 

they are about five hundred feet above the grade of the Chicago, Milwaukee 

and St. Paul railway. In the central portions of the county the uplands 

are from fifty to seventy-five feet lower than in t he eastern, and they would 

be still lower if the drainage forces had been enabled to act there as effect

ually as along the Mississippi, to carry away the surface loam. This is due 

FIG. 7. ROCKS NEAl{ HOMER. 

to the dip of the rocks from the Mississippi westward. Toward the west , 

however, other higher formations make their appearance, and the actual 

level of the uplands along the southwestern border of the county is about 

one hundred feet higher than along the Mississippi. Plate 9 represents 

Winona county. The tortuous contour-lines sufficiently indicate the uneven

ness of the general surface, and also the gradual ascent of the upland prai-
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ries toward the southwest. The area of the Trenton rocks in Saratoga and 

St. Charles, is marked by a conspicuous abrupt elevation of about a hun

dred feet above the surrounding country. This abrupt ascent is followed 

by a still further gradual ascent of fifty or seventy-five feet within the same 

area, so that the highest land within the county, reaching about 1325 feet 

above the ocean, is in the townships of St. Charles and Saratoga. rrhe Missis

sippi river at the north line of the county is a,bout 642 feet above the sea, 

and at the south line about 619 feet, these figures representing low water.* 

• 

FIG. 8. LOOKING OVER TITE VALLEY TOWARD WINONA. 

Many landscape scenes within the county have great beauty and 

grandeur. The broad valley of the Mississippi, which is about six hundred 

feet deep from the tops of the bluffs to the water level, and from three to 

six miles wide, separating Minnesota from the state of Wisconsin, is it::;elf as 

great a phenomenon in nature as the Appalachian mountain range, and has 

a longer and more wonderful history, and one as fruitful in scientific prob

lems. Between the headlands, which outline the valley in its course, are 

' Ther e is a discrepancy of eight feet between these figures and those of th e plat of Winona county, due to a cor
rection by the final report of the U. S.lake survey by Lt.-Col. C. B. Comstock, publi .. hed in the latter part ofthe year 1882 . 
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tributary valleys which are themselves nearly as deep, and penetrate often. 

many miles westward into the rocky structure of the land; where they are 

found to terminate in precipitous rocky gorges, perhaps with small rivulets 

plunging over the cliffs, or in the mouths of copious subterranean streams. 

These tributaries have sub-tributaries, branching from them in all directions, 

each one reproducing, but with thousand-fold diversities, the features of its 

main, embracing the whole country in (1, network of vales and bluffs. Thus 

the beholder is constantly enlivened by a shifting panorama, as he travels 

from "the great river" westward. When he rises finally upon the elevated 

prairie plateau in the central part of the county, if with an inquiring glance 

he retroverts toward the east, the relation of cause and effect, which under 

llaturallaws has wrought out the valleys, the headlands, the terraces, the 

narrow gorges, is so evident to his mind that his appreciative sense of the 

beilutiful in the landscape is intensified and also deepened. The valley of 

the Whitewater river, which is remarkable for its great depth combined 

with its narrowness, affords many fine landscape scenes in the town of Elba. 

Elel'atioJls. Numerous observations were made by aneroid barometer 

for the elevation of bluffs and terraces throughout the county, and on these 

observations, reduced to the ocean level by connection with railroad sta

tions, the contour-lines of the county map were established .. In passing 

over the country, between railroad stations, and in all lines remote from 

railroads, the topography was outlined by the eye, estimates being made on 

the variations from known contours. 

The bluff:s at Beaver were ascertained in this manner to rise 480 feet 

above the alluvial flat on which the village is situated. The flat is so near 

the Whitewater level that it is sometimes flooded, being about eight feet 

above the river at low water. This hight is reached about a quarter of a . 

mile back from the brow of the St. Lawrence limestone, but does not include 

the Shakopee limestone. The i:l50 feet contour-line just about coincides 

with the top of the St. Croix sandstone at Beaver. 

Where the road crosses the south branch of the Whitewater between , 
sections 2 and 3, St. Charles, the creek is about 1030 feet above the ocean, 

and the cut in the St. Lawrence is about fifty feet. 

Lewiston, at 1211 feet, is about the average hight of the prairie about 

there. It includes the Jordan and Shakopee formations. . 
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The terrace rises fifty-eight feet above the flood-plain of the Rolling

stone, on section lO, near Minnesota City. 

The bluffs at Stockton rise 345 feet above the depot at the same place. 

The high plateaux between Stockton and Winona rise 456 feet above 

the upper terrace of the Mississippi in the valley of the Rollingstone at 

Minnesota City, 525 feet above the lower flat at Minnesota City, and 538 

feet above the Milwaukee depot at Winona. This depot is really on the 

same gravelly plain :1S the lower flat, above, at Minnesota City, but descend

ing a little toward Winona, and depressed for Winona lake. This makes 

the highest portions of the bluffs back of Winona about 1200 feet above 

the sea. This hight is reached some distance back from the immediate 

brink of the bluff, and in some cases from a half to three-fourths of a mile. 

Back of Homer the average elevation of the uplands is about 1232 feet 

above tide. This is reached at a distance of a couple of miles from the 

bluff brink. In general, along the Mississippi, the 1200 feet contour-line 

runs some miles back from the brink in the uplands, the brink itself being 

about 1100 feet. 

The high prairie about Pickwick is 515 feet above the station at 

Lamoille, or 1167 feet above the ocean. 

Gwinn's bluff, sec. 26, Richmond, rises ] 176 feet above the ocean, the 

lime rock on the top com posing 110 feet, and the St. Croix sandrock 400 feet 

down to the level of the railroad at Richmond. This is a narrow and pre

cipitous bluff standing near the river, with a valley behind it that sets it 

off from the rest of the high land in the same bold manner as the Great 

Palisades on the north shore of lake Superior. This gives it the al?pear

ance, as it has the reputation, of being the highest on the river. As it is on 

the great anticlinal of the formations, this is very likely to be true, but it is 

of about the hight of the surrounding country, except on the east side of the 

Mississippi, where there is a broad expanse destitute of the limerock, and 

therefore much lower, the sandrock itself also being reduced so as to bring 

the general level but 100 or 200 feet above the river. On this expanse, in 

high wind, the sand and dust rise in clouds three or four hUhdred feet in 

the air. This area of broken down limerock, where the St. Croix sandrock 

only forms the surface formation, is crossed by the valley of Black river, and 

extends farthest in a north-northeast direction, the limerock appearing oc-
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casionally in the form of isolated table-topped mounds or precipitous peaks, 

rising very high. 

At Dreshach the bluffs reach the hight of 1232 feet, the sandstone rising 

430 feet above the railroad, and the limestone being 135 feet thick, including 

the debris and slope above the brink which seems to contain both the J or

dan and Shakopee, though nothing can be seen in place, of either of them. 

Here the valley of the Mississippi is very wide, and about here, or a little 

further north, must be the axis of the broad anticlinal which comes into the 

state from Wisconsin. It seems to be a broad bowl-like upward swell in the 

rocks, which not only causes the limerock to break away extensively, leav

ing the St. Croix to constitute the surface, but where the limerock is pre

served, to make it rise higher in Wisconsin than in Minnesota. This all is 

proven also by the irregularity of the contour of all the hills. They are 

more shaped like the drift-hills and knolls of Dakota county, without benches 

of ascent, though not having any true drift. This upward swell in Winona 

county is only felt as an effect on the topography, producing wider and 

more numerous valleys than further north, the grand dip being toward the 

S. W. or W. S. W. If there be any axis to this upward swell it may be said 

to occupy most of the interval between Richmond and Dresbach. 

The hills south of St. Charles rise nearly 200 feet above the depot, 

or 1325 feet above the sea. The depot is about on the top of the Shakopee. 

The Chicago, Milwaukee and 8t. Paul railway skirts along the eastern 

border of the county, near the base of the river bluffs, and its engineers 

have reported the following elevations of points on the grade. 

Elevations on the Chicago, 1t[ilwaukee and St. Paul milway. 

Dista<,ces in miles Hights in feet 
from Saint Paul. above the sea. 

Mt. Vernon ......... H- -' •••••••••••••••••• " ••••••••••••••••••••••••• 89 667 
Minnes,)ta City ........................................... , . . . . . . . . .. 97 669 
St. Peter Junction, crossing C. and N. W. railway ...................... 102 668 
'W'inona ............................................................. 103 654 

~=~:; .: : . : : : : : : : ::: : : : : : ::: : : : : : : : m ::: 
Dakota ........................... .. 121 649 
Dresbach .......................... : .. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 122.5 668 

The list of hights on the Chicago and Northwestern railway in this 

county, given upon the next page, are from Mr. John E. Blunt, engineer, 
Winona. 
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Elevations on the Winona and St. Peter division, Ghicaqo and Northwestern railway. 

Distances in miles Hights in feet 
... from W' above the sea. 

Low water in the Mississippi river at Winona .......................... 'Oona. 632 
'l'op of rail on draw-bridge.. .. ............... ............ ........... 0 662.5 
Winona, passenger depot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 660 
Winona, railroad yard and freight depot. . . . . .. . ........ ,. ............ 0 641 
Minnesota City ........................................................ 5.9 668 
Stockton ................ " ................ , . ... . . .................. 11.31 745 
Lewiston. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .......................... 18 . 30 ] 203 
Utica .............................................................. 22.74 1162 
St. Charles ............................................... , ........... 29.35 1131 

Mean elevation oj the county. From the contour-lines shown on the 

county map the average elevation of each township has been estimated, as 

follows: 

Dresbach, 1000 feet above the sea; Richmond, 1050; New Hartford, 

1050; Homer, 1050; Pleasant Hill, 1125; Winona, 825: Wilson, 1050: Wis

coy, 1050; Rollingstone, 925; Hillsdale, 1075; Warren, 1125; Hart, 1100; 

Mount Vernon, 1075; Norton, 1100; Utica, 1150; Fremont, 1125; White

water, 1050; Elba, 1075; Saint Charles, 1175; and Saratoga, 1150. The 

mean elevation of Winona county, derived from these figures, is, approxi

mately, 1070 feet above the sea. 

Soil and timber. The soil and subsoil of the county are everywhere formed 

of the loess-loam, the former being a superficial modification of the latter. 

On the uplands, where the general surface is undulating or rolling, the sur

face soil has become blackened and also thickened in the depressions, and 

perhaps somewhat pebbly with limestone and chert or quartzyte fragments 

on the hillsides, and the latter especially along the brows of the hills which 

face the south sun and the prevailing winds. In the main valleys the loess

loam is thicker than on the uplands, and it has been worked over and depos

ited a second time by the drainage incident to the several valleys. The 

terraces that are seen in the lower parts of the valleys gradually lose their 

distinctness in ascending the valleys, and finally become merely a thickened 

talus along the foot of the rocky bluffs, occasionally showing still their hight 

and original continuity in island-like areas in the sheltered portions of the 

valleys. They descend from the upper levels gradually, about at the rate 

of descent of the valleys themselves. The soil of these terraces is generally 

very fertile, but sometimes an exposure of their stratification shows their 

lower portions to consist of sand. 
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The Rollingstone valley in a fine one, especially in the month of July. 

It is wide and smoothly contoured from the bluffs downward, the main flat 

being the same terrace-plain as that already mentioned at and below Stock

ton, gradually rising toward the west as the stream is ascended, and also 

passing more abruptly into the slopes, right and left, which descend from 

the enclosing bluffs. These slopes are cultivated well up the hillsides, as in 

nearly an parts of the county, and raise oats, barley and even wheat and 

corn, the more precipitous portions aoove being pasture fields. There is an 

insensible change from the main flat to these slopes. The flcl,t itself consists 

of yellow loam, stratified where exposed in vvash-outs along the road, but 

in the upper slopes becoming gradually replaced by the coarser debris from 

the hills, and toward Minnesota City becoming the great terrace which is 

known to accompany the Mississippi all the way from St. Paul. Yet even 

at Minn~sota City it is still covered with a yellow loam of later date. 

At Pickwick the loam-clay that constitutes the terrace and forms the 

subsoil, is seen to be interstratified along the bluff-side, near the mill, with 

several layers of rotted debris from the bluff, with lenticular patches of reg

ular stratification. The section here exposed is seen in fig. 9. 

FIG. 9. SECTION AT PICKWICK. 
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is so completely covered by the loam that only rarely are any signs of it seen 
at the surface in the form of boulders. 

Generally throughout the county tbere is a liberal supply of native 

timber for fuel, and in numerous places some of the best trees of oak have 
been cut for other uses. 

Trees and shrubs of Winona county. In the survey of the cOllnty the following native trees 
and shrubs were identified.. The trees are arrangeu ill the estimated order of frequency. 

Quercus macrocarpa, Michx. Bur oak. 
Populus tremuloides, Michx. Aspen. 
Quercus coccinea, Wang., val'. tinctoria, BaTt. Black oak. 
These three species make up about nine-tenths of the forest trees of the county, exclusive of 

the timbered lowlands of the Mississippi. There are large trees of black oak, apparently belong
ing to a former forest growth, the most of which has been cut or uestroyed by fire, and many of the 
growing shrubs and bushes of oak seem to belong to this species. 

Quercus alba, L. White oak. The white oak is quite abundant it!. the southern part of the 
county. It frequents the limestone slopes and the uplands, and the plack oak the sanustt'ne slopes. 

Ulmus Americana, (Pl. Olayt.) Willel. White or American elm. Common ill ttle valleys; 
makes a very large tree. 

AceI' rubrum, L. Red or swamp maple. "Soft maple" is the name commonly applied in 
Minnesota to this and the next. This is very abundant in the bottoms of the Missi.ssilJpi, and 
generally throughout the county in similar soils. 

Acer dasycarpum, Elii'. White or silver maple; soft maple. COlllmon in low lands. (This 
is the species most common as an ornamental tree.) 

Tilia Americana, L. Basswood. Linden. 
Betula papyracea, A.it. White or Paper birch. This very rarely makes a tree larger than 

six inches in diameter in Winona county, though it sometimes exceeds that in favorable situations 
in rich soils. The most common position for this tree is along the exposed rock-bluffs, where it 
maintains a hardy and persistent slow growth in spite of the fires that frequently run over the sur
face, and the unimpeded winds and frosts of the year. It was seen at Winona ,two and a half feet 
in diameter. 

Various species of willow. 
Negundo aceroides, Moonch. Box-elder. Common in th\'l low lauds. Seldom more than 

twelve inches in diameter. 
Prunus Americana, Mal·shall. Wild plum. 
Populus monilifera, Ait. Cottonwood. This makes a large tree several feet in diameter in 

the Mississippi bottoms. 
Fraxinus Americana, L. White ash. 
Ostrya Virginica, Willd. Ironwood. 
Juglans cinerea, L. Butternut. 
Carya amara, Nutt. Bitternut hickory. 
Fraxinus sambucifolia, Lam. Black ash. 
Juglans nigra, L. Black walnut. 
Acer saccharinum, Wang. Sugar maple. 
Carpinus Americana. Michx. Water beech. 
Prunus serotina, Eh?'. Black cherry. 
Carya alba, Nutt. Shag-bark hickory. This is common along the bluffs from Dresbacb at 

least to Winona and Stockton. It has been cut for fuel for steamboats for many years. Large 
trees are now very rare. 

Ulmus fulva, Michx. Red or slippery elm. 
Ulmus racemosa, Tlwmas. Corky or rock elm. 
Pirus coronaria, L. Wild crab-apple. 

Populus grandidentata, Michx. Rare; but a few trees can be seen in the north part of 
Pleasant Hill. . 
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Pinus Strobus, L. May be seen at Whitewater and Elba, on the bluffs; a large tree grows at 
the mouth of Pine creek; several are growing at the mouth of the Pine creek that joins the Mis
sisSippi at La Crescent; it occurs on sec. 28, Saratoga, at the head of the creek, and on sec. 29, 
st. Charles; on Gwinn's bluff, near Richmond, and in numerous other places in the county. 

Celtis occid!\ntalis, L. Hackberry. 
Amelanchier Canadensis, Torr. and Gray. Juneberry. 
Betula lutea, ]}Iichx. f. Gray birch. This makes a tree sometimes a foot in diameter grow

ing along the bottom-lands of the Mississippi. Its twigs are aromatic, and it may be mistaken 
for the black or cherry-birch. It grows at Dresbach. 

Betula nigra, L. River or red birch. This birch is found abundantly along the Mississippi 
bottoms as far north at least as Minneiska. It has been cut extensively for fuel. It makes a 
large tree, and when young it is very shapely and adapted to ornamental purposes, especially if it 
is so situated as not to be crowded by other trees. In the ti.mbered bottom-land, however, the trpe 
is often one-sided and deformed, or nearly limbless. It is abundant in the form of small tr~es 
from two to four inches thick, sometimes clustered as if from old stumps. Occasionally an old tree 
stands. The bark is then not papery but rough. The euter papery bark easily peels off, even 
when young. It has a faint orange tint, in distinction from the snowy whiteness of the paper
birch, which is also sometimes seen in close proximity. 

Juniperus Virginiana, L. Red cedar. 

Thuja occidentalis, L. Arbor vitoo, or white cedar. These cedars both grow on Gwinn's 
bluff. sec. 26, RiChmond, but the former only is distributed generally over the county. It is found 
in stony places, and sometimes makes a tree twenty or thirty feet high. 

Gymnocladus Canadensis, Lam. Kentucky coffee-tree. Seen native only near Dakota in the 
shaded lower slopes of the river bluffs, but it is in cultivation at Beaver and Winona as an orna
mental tree. The balm of Gilead is common in cultivation, and occasionally is seen a specimen 
of honey-locust, the black locust being rather common. The Lombardy poplar is winter-killed, or 
partly so. The soft maple is the most common shade tree. The next is perhaps the cotton
wood; then, in order of frequency, box-elder, Lombardy poplar, willow. sugar maple, white elm, 
white pine, black walnut, balsam fir, butternut, bass, red elm, white poplar. 

ShTUbs of Winona county. EllUS glabra, L. and typhina, L. The smooth sumac is common 
throughout the county, but the stag-horn is rarely found outside of the immediate valley of the 
Mississippi. It occurs in Hart, in the valley of Rush creek. At Winona samples were seen of the 
atter eight inches in diameter. Corylus Americana. Walt.; abundant. Corylns rostrata, Ait., 
rare, seen near Dakota, and in the valley of the ROllingstone. Comus paniculata, L'Her, com
mon. Sambucus Canadensis, L. and pubens, Michx., the latter being rare. Cornus sericea, L., 
stolonifera, Michx. and alternifolia, L; all these are common. Rubus villosus, Ait., strigosus, 
Michx. and occidentalis, L., the last with white fruit, on the bluffs at Winona. Rubus Canaden, 
sis, L., Ribes rotundifoIium, ]}Iichx., Cynosbati, L. and floridllm, L., Prunus Virginiana, L., com
mon; Prunus l'ennsylvanica, L., Clyde. Prunus pumila, L., near the center of section 33, Hart
along the sandy road that runs to the east of an isolated bluff. Although this does not agree with 
Gray's description exactly, viz. in having the leaves toothed nearly all round, and the flowers 
(fruit at least) single, it is probably this species. In general appearance it resembles greatly the 
sand cherry of the northern shores of lake Michigan. Amol'pha fruticosa, L. Vitis cordifolia, 
Michx. Spirooa opulifolia, L. Rosa blanda, Ait. Ampelopsis quinquefolia, Michx. Cratoogus 
coccinea, L., and Crus-galli, L. Viburnum pubescens, PW'sh, sec. 24, Fremont. Viburnum 
Lentago, L. Celastrus scandens, L. Alnus incana, Willd. Ceanothus Americanus, L. Juni
perus Sabina, L., val'. procumbens, PU'rsh. Hamamelis Virginica, L., moist soils between Rich
mond and Dakota, rare. Acer spicatum, Lam., sec. 22, Richmond, rare. Xanthoxylum 
Americanum, Mill. Pyrus sambucifolia, Oham. and Schlecht., on the bluff-side at Winona. Loni
cera pal'viflora, Lam. and grata, Ait. Euonymus atropurpureus, Jacq., sec. 22, Fremont. Arcto
staphylos Uva-ursi, Spreng., sandy knolls in sec. 12, Saratoga. 

The southward faCing slopes, as in Houston county, are apt to be destitute of trees and sbrubs, 
While on the opposite side of the same valley the surface frequently is densely timbered. 
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THE GEOLOGIOAL STRUOTURE OF WINONA OOUNTY. 

The bedded rocks of this county are the same as those of Houston 

county, given in the last chapter; the thickness of the St. Croix sandstone 

is a little greater, however, than there, owing to the occurrence of an anti

clinal axis which lifts the strata a little higher above the Mississippi in this 

county than" in that. This broad swell extends between Dresbach and 

Homer, or, more strictly, between Dresbach and Richmond. On the east 

side of the Mississippi, where the limestones of the Cambrian are wholly 

broken down and removed, the country is much lower on this anticlinal, 

and the lower portion of the valley of Black river is located on it. 

Plate 9 represents Winona county. The colors and the characters are 

the same as for Houston county. Although the indurated rocks only are 

represented by colors, it should be remarked that some glacial drift is found 

in St. Charles and the north part of Saratoga townships, and that the actual 

surface everywhere consists of the loess-loam. These are not expressed 

because the underlying rocks throughout the county are so well known 

that they should take precedence in the coloring of the geological map. 

This minuteness of knowledge of the rocks of the state gradually gives 

place to doubt, and finally to a mere general knowledge, in going west 

from Winona county, on account of the increase of the drift; and hence in 

Fillmore, Olmsted and Wabasha counties the drift characters are repre

sented on the county maps, and in some counties still further west the drift 

only is susceptible of such delineation, 

In the coloration of the Cambrian strata on the county map, the St. 

Peter and St. Croix sandstones, the former the top and the latter the low

est of the Cambrian within the county, are represented by special colors, 

while the Shakopee, J ord'l11 and St. Lawrence are all colored together as 

one. This is because the St. Peter and St. Croix are distinctly set off from 

the rest by certain natural causes, bringing them into bold stratigraphical 

recognizance, while the three that are associated under one color are also 

associated in topographic features so closely, that much uncertainty pre

vails not only as to their individual boundaries, but even as to their indi

vidual existence, in many parts of the county. 

The Trenton' rocks. Within the Trenton period are placed the known 
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Trenton limestone and the shales and shaly limestone which overlie it in 

western St. Charles and Saratoga, reaching an aggregate thickness of per

haps seventy-five feet. This thickness, however, is estimated. It may be 

partly made up of glacial clay and loess-loam, which begin to combine in 

that part of the county in rendering the geology more uncertain. Within 

the thirteen-hundred foot contour-line there is something, in St. Charles 

and Saratoga townships, above the Trenton, amounting to sixty or seventy

five feet. It is probably partly made up of Hudson River shales, but it is 

superficially composed of loam, with an occasional appearance of a little 

drift. The best exposures of the shales and shaly limestones referred to are 

found in the high bluffs in the southern part of St. Charles. The greatest 

observed thickness is not more than twenty-five feet. They may be seen, 

S. W. i sec. 29, by the side of the road, where they consist of alternate thin 

beds of limestone and green shales with nmnerous fossils. The same, or 

similar, beds are found at W. H. Shelton's, N. W.t sec. 6, Fremont, whose 

well and cistern are partly exeavated in them, revealing numerous fossils. 

The most interesting observation made in Winona eounty on the rocks 

of the Trenton period, was in section 29, St. Charles, where there is an 

apparent unconformity between the Trenton and the underlying St. Peter 

sandstone. The St. Peter, as exposed, dips about six degrees south-south

west. It is separated from the Trenton by four to ten feet of green shale, 

whieh seems to vary, and to lie in a depre~sion in the upper surface of the 

sandrock. The overlying Trenton is about horizontal. Yet at a point about 

two miles further north, where the St. Peter rises at least fifty feet higher, 

the Trenton is still present on the top of it in a thin scalp. 

The area occupied by the Trenton rocks in Winona county is small, 

but nearly all the peculiar features of topography produced by them, as 

mentioned in the reports on Houbton and Fillmore counties, are well exem

plified. It invariably produces a rather abrupt ascent in the contour and 

genera.llevel of the country, amounting to about a hundred feet, and it is 

hence distingui~hable by the observer for many miles. This plateau-like 

elevation is not dry, as might be expected, but the shaly character of the 

rocks, together with some inequalities of surface prior to the deposit of the 

loam, serve to retain the surface waters as in tight basins, only allowing 

them to escape slowly in springs about the border of the plateau, by perco-
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the Trenton is still present on the top of it in a thin scalp. 

The area occupied by the Trenton rocks in Winona county is small, 

but nearly all the peculiar features of topography produced by them, as 

mentioned in the reports on Houston and Fillmore counties, are well exem

plified. It invariably produces a rather abrupt ascent in the contour and 

general level of the country, amounting to about a hundred feet, and it is 

hence distingui8hable by the observer for many miles. This plateau-like 

elevation is not dry, as might be expected, but the shaly character of the 

rocks, together with some inequalities of surface prior to the deposit of the 

loam, serve to retain the surface waters as in tight basins, only allowing 

them to escape slowly in springs about the border of the plateau, by perco-
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lating outward between the loam and the shales. It is frequently the case 

that wells on this plateau reach water fifteen to thirty feet below the sur

face, while on the lower prairies adjacent, it is necessary to drill more than 

100 feet, or even 200 feet, in order to get water for domestic uses. 

The St. Peter sandstone. This formation in Winona county has an aver

age thickness of somewhat less than one hundred feet, though no exact 

measurement of it has been made. It affords frequent surface exposures in 

the slopes of the bluffs that outline the area of the Trenton, and also occa

sionally is seen by the roadside at points some miles from that line of bluffs. 

In situations similar to the latter, but of course at, lower levels, the Jordan 

sandstone is also frequently seen, and might very easily be mistaken for the 

St. Peter, since the Shakopee limestone, which separates them, is reduced 

to about twenty-five feet in the western part of the county, and probably to 

less than twenty-five feet in the eastern part. The formation lies nearly 

level throughout the county, and conformably on the Shakopee limestone, 

so far as observed. To this statement only one exception must be made, as 

already mentioned under the head of Trenton rocks. About a mile south 

of St. Charles the St. Peter has a noticeable dip of about six degrees toward 

the south-southwest, and is apparently unconformable with the Trenton. It 

cannot be asserted positively that this dip involves all of the Cambrian, but 

there are some reasons for believing that it does, and that the great anti

clinal that enters the county between Dresbach and Richmond in a general 

west-southwest direction is deflected toward the west-northwest within the 

county, Root river and its tributaries draining the southwa,rd dipping strata 

and the Zumbro the northward. The river bluff~ at Elba are remarkably 

high, a fact which may be owing to the dip seen in the St. Peter south of 

St. Charles, affecting the whole Cambrian and throwing the St. Lawrence 

and Shakopee higher above the sea in the region immediately to the north 

from St. Charles. 

The sandy knolls in sec. 12, Saratoga, have no limestone on their tops, 

but their contour and elevation, as they now exist, are preserved by a cem

ented rusty layer which is about eighteen inches thick and lies on the west

ern slopes in large fallen-down blocks, being kept uncovered on that side 

by the prevailing western winds. It is probable that they exist in a similar 

manner on all sides of these mounds, but are hid by the loam. These knolls 
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were once capped by the Trenton limestone, as in the adjoining high-lands, 

and their demolition under natural causes has not proceeded far enough to 

bring them down to the level of the lower prairies, but seems to have quite 

destroyed the overlying limestone. 

The Shakopee lirnestone. The best exposure of the Shakopee limestone, 

within the county occurs at Troy, in Saratoga township. It there presents 

a thickness of twenty-five feet, along the creek on each side of the dam, and 

has been quarried for use in the construction of the Troy flouring mill. It 

has the color and most of the usual lithological characters of the St. Law

rence -as seen in Winona county. The Jordan sandstone is visible at the 

same place immediately below it, and the St. Peter at higher levels in the 

neighboring bluffs. Further down the creek, in Fillmore county, the St 

Lawrence limestone forms a continuous exposure with a thickness much 

greater. The Shakopee limestone appears at St. Charles, along the creek, 

and also in the streets of the city, with a dip toward the S. S. W., coinciding 

with that already mentioned in the St. Peter near the same place.* It is 

visible at the Quincy mills, where it overlies the Jordan sandstone:!' In the 

central and eastern parts of the county this limestone is seldom seen, and 

when observed it is under unfavorable circumstances. It can only be said 

of it that it exists as far east as Stockton, and probably as far as Homer and 

Dresbach on the Mississippi. 
The presence of the Shakopee limestone in the highest lands in the north part of Homer is 

indicated by the occasional occurrence of "sink-holes" which it causes in the loam-covered surface 
in connection with tlJe Jordan sandstone. 

Above Brown's quarry at Dresbach., which is in the St. Lawrence, near the top of the bluff, 
is a debris in the upper slopes that seems to contain both the Jordan and the Shakopee, but nothing 
can be seen in place of either of them. It is visible in the road between sections 4 and 5, Utica. 

It is seen to overlie the Jordan sandstone on the road between sections 13 Utica and 18 
Warren, south of the railroad. ' , , 

It is occasionally seen in section 30, Fremont, and between sections 32 and 33, Utica. 
In gp,neral, however, as the county is occupied very largely by the area of the broad Cam

brian anticlinal, the Shakopee has suffered by erosive agents, and this only may be the cause of 
its non· appearance in the Mississippi bluffs. In the same manner the St. Lawrence is reduced in 
thickness on this anticlinal when it is at the surface. 

The Jordan sandstone. This sandstone, which overlies the St. Lawrence 

limestone quarried at Stockton and Winona, is finely exposed near the 

Stockton quarries along the railroad, a mile and a half east of Lewiston , 
S. W.l; sec. 18, Warren. It is also visible by the highway along the east and 

* A similar" dip is mentioned in the report on Houston county, in the St. Croix sandstone, at liheldon. 
tSee the report on Olmsted county. 
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west road east of the center of section 23, Utica. In these cases it is a firm, 

evenly stratified rock, which affords angular blocks for abutments and walls, 

and at the railroad exhibits a thickness of twenty-five feet. On section 18, 

Warren, the bottom of the Shakopee overlying is also exposed at points In 

the highway a little further south in the high land. The strata of the 

Jordan are from three to four inches, as exposed, but it shows by its rustiness 

that it is shattered by long weathering. It is broken into square blocks in 

situ, which fall out by the actionofthe frost. A resident farmer has enclosed 

some of his land by a handsome stone wall, evenly laid up with blocks of 

this stone, some of the pieces being one foot in thickness. In a similar way 

this rock appears along the road between sections 2 and 3, St. Charles, near 

the top of the hill at the crossing of the South Whitewater river. 

The Jordan is also seen in the bluffs at Troy, where it has an exposed 

thickness of eight feet. It is probably present where the large sink-hole 

occurs in the road about two miles west of Lewiston, and at one mile south 

of Utica. 

The Jordan is white and siliceous, similar in that respect to the St. 

Peter, when not long weathered. It is for that reason liable to be mistaken 

for the St. Peter. But in many places it has been observed to differ from 

that formation in being firmly and conspicuously stratified, affording dura

ble angular blocks that long resist the weather, and are carried by freshet 

waters down the ravines with masses of the more durable parts of the lime

stones. The St. Peter is much less cemented, and in Minnesota has never 

been known to furnish such blocks. 

The St. Lawrence limestone. This formation which, including with some 

indistinctness the overlying Jordan and Shakopee, Dr. Owen designated 

Lower Magnesian limestone, is still frequently known by that name. It 

occupies the summits of the bluffs of the Mississippi and its tributaries 

throughout nearly the whole county, having a thickness of about 160 feet. 

An unfavorable measurement was made of this limestone in Houston county, 

which seemed to give it a thickness of about 200 feet, but from numerous 

measurements made in Winona county it is certainly somewhat less than 

that in this county. This may be in part due to the anticlinal position in 

which it is found, making it more susceptible to denuding agencies. 

There are two distinct members that prevail in the St. Lawrence lime-
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stone in Winona county, that are distinguished by different lithology, though 

these distinctions are not known to extend very widely, viz.* 

1. Brecciated and concretionary. 

2. Regular dolomitic strata. 

Below these are beds of transition to the St. Croix sandstone, made up 

of alternating calcareous and sandy layers, aggregating a thickness of nearly 

fifty feet, which have generally been referred to the St. Croix formation. 

They are included in the first turfed slope below the precipitous bluffs of 

limestone. 

The upper, breceiated portion of the St. Lawrence varies somewhat in 

thickness, sometimes reacl1ing seventy or eighty feet, and is not separated 

from the regular strata by a marked and sudden transition. Indeed, it ap

parently occurs interruptedly in the same horizon, and then is comparable 

to the sudden concretionary areas that t;well out and obliterate the strata 

in the other formations, particularly the Waterlime and Niagara in Ohio 

and Miehigan,·;· and to the tors that are found in the limestones of the Car

boniferous at North Anston, England.t There seems to have been some 

irregularity in the ocean's bed at the time of deposition, and perhaps some 

widespread sudden undulations of level which so disturbed the sedimentary 

deposits at the time of their formation that when consolidated they not 

only show remarkable differenees of composition but also of stratifieation 

and texture. This breeciated condition forms the bold huttresses which in 

many plaees are seen near the tops of the bluffs, forming their prominent 

features. It is illustrated by fig. 7, which is a view near Homer. The rock 

itself is silieeous as well as calcareous, the silica sometimes appearing in 

the form of al'enaeeous patehes, or drusy geodes, and sometimes in the form 

of ehert of different colors. In the fissures much calcite is occasionally found. 

The dolomitic portions are sometimes exceedingly fine-grained, and some

times open and spongy; in the latter case, when exposed to the weather, 

giving origin to caverns and small openings on the surface. Although the 

outward aspect of such rock is that of a breccia, yet the re-cementing was 

not due merely to subsequent sedimentation, but certain chemical and con-

I 3:T3 he"e distinctions, however. have been mentioned in Iowa by Prof. J. D. Whitney, Geology ofIowa, 1858. Yol. 
. p .•. 

tGeology o[Ohio, Yol. II., pp. 230, 374; Y,,!. 1., pp. 628rll31. 
tBritish commissioners' reJ:ort on the selection of stone for the new houses of parliament, De Ja Beebe and Smith. 
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cretionary forces sprang up which produced segregations and crystalliza

tions that are not found in the rest of the formation. 

The more regular beds of the St. Lawrence embrace a thickness gen

erally of about one hundred feet. At Stockton the best quarry layers have 

an a?"gregate thickness from thirty to fifty feet. rrhe strata vary from six 

to thirty-six inches in thickness. They are extensively wrought at the 

quarry of the Chicago and Northwestern railway between Stockton and 

Lewiston, at Winona, and somewhat at Dresbach. The stone is light-buff, 

generally somewhat vesicular, sometimes coarsely porous, and sOlnetimes 

compact and fine grained. For the quality of the building-stone the reader 

is referred to a previous chapter where the dolomites and dolomitic lime

stones of this formation are discussed. 

Below these massive layers, which constitute a part of the precipitous 

bluffs of the county, there is a varying thickness of more fragile inde

scribable rock, which can best be defined by Dr. Owen's term siliceo-argilla

ceous dolomite, with occasional layers of an inch or two of crumbling white 

sand. There is also a slow transition from the crumbling sandstone of the 

St. Croix to the dolomitic firm rock of the St. Lawrence. In the first place 

siliceous nodules elongated in the direction of the stratification, from a few 

inches to several feet long, and from one inch to twenty inches thick, begin 

to appear in the crumbling sand. In these nodules sometimes the individ

ual grains of sand are discernible still, tightly embraced in the siliceous 

rock which is nearly white on fracture and very hard. A few feet higher 

in the strata these nodules, while increased so as to coalesce to the right 

and left, forming nearly complete strata themselves, are seen to be softer, 

and to embrace other matter hesides silica. They are fine-grained and 

show no rounded quartz grains; or such grains appear only in patches of 

irregular distribution and form. At ten or fifteen feet higher the rock has 

assumed that character which is almost indescribable, being greenish and 

shaly and yet not a shale, calcareous and not a limestone, magnesian but 

not a dolomite, finely siliceous but not a sandstone. This character con

tinues through a thickness of forty to fifty feet of strata, and is like the 

rock of the quarries at Hokah and Lake City. By degrees the siliceous and 

aluminous components disappear from these strata, and they present the 

finely compact structure of some of the building-stone layers, as seen in the 

WINONA COUNTY. 255 St. Lawrence limestone,] 

cretionary forces sprang up which produced segregations and crystalliza

tions that are not found in the rest of the formation. 

The more regular beds of the St. Lawrence em brace a thickness gen

erally of about one hundred feet. At Stockton the best quarry layers have 

an a?gregate thickness from thirty to fifty feet. 1'he strata vary from six 

to thirty-six inches in thickness. They are extensively wrought at the 

quarry of the Chicago and Northwestern railway hetween Stockton and 

Lewiston, at Winona, and so mew hat at Dresbach. The stone is light-buff, 

generally somewhat vesicular, sometimes coarsely porous, and sometimes 

compact and fine grained. For the quality of the building-stone the reader 

is referred to a previous chapter where the dolomites and dolomitic lime

stones of this formation are discussed. 

Below these massive layers, which constitute a part of the precipitons 

bluffs of the connty, there is a varying thickness of more fragile inde

scribable rock, which can best be defined by Dr. Owen's term silic('o-argiUa

ceous dolomite, with occasional layers of an inch or two of crumbling white 

sand. There is also a slow transition from the crumbling sandstone of the 

St. Croix to the dolomitic firm rock of the St. Lawrence. In the first place 

siliceous nodules elongated in the direction of the stratification, from a few 

inches to several feet long, and from one inch to twenty inches thick, begin 

to appear in the crumbling sand. In these nodules sometimes the individ

ual grains of sand are discernible still, tightly embraced in the siliceous 

rock which is nearly white on fracture and very hard. A few feet higher 

in the strata these nodules, while increased so as to coalesce to the right 

and left, forming nearly complete strata themselves, are seen to be softer, 

and to embrace other matter hesides silica. They are fine-grained and 

show no rounded quartz grains; or such grains appear only in patches of 

irregular distribution and form. At ten or fifteen feet higher the rock has 

assumed that character which is almost indescribable, being greenish and 

shaly and yet not a shale, calcareous and not a limestone, magnesian but 

not a dolomite, finely siliceous but not a sandstone. This character con

tinues through a thickness of forty to fifty feet of strata, and is like the 

rock of the quarries at Hokah and Lake City. By degrees the siliceous and 

aluminous components disappear from these strata, and they present the 

finely compact structure of some of the building-stone layers, as seen in the 



256 THE GEOLOGY OF MINNESOTA. 
[St. Lawrence limestone. 

bottom of the quarries at Winona, constituting a highly prized building

stone. These fine-grained layers are quarried at Dresbach by S. V. Brown. 

They are from ten to twelve inches thick each, even and t rue, and make a 

beautiful cut-stone. Above these the strata graduate into t he more coarsely 

textured, and often vesicular heavy stone, that more perfectly represents 

the average characters of the St. Lawrence. In some places, before the 

good quarry stone is reached, in ascending the bluffs, there is a series of 

poor dolomitic irregular beds, somewhat lumpy. 

The exact contact of the St. Lawrence with the Jordan was observed 

along the railroad east of Lewiston. The transition is abrupt from the 

brecciated and concret.ionary, firm, upper strata of the St. Lawrence, to the 

rusty and arenaceous layers of the Jordan. 

FIG. ]0. VIEW IN GILMORE VALLEY. 

On some of the bedding surfaces of the layers quarried near Stockton 

may be seen not only numerous fucoids, both coarse and fin e, but other in

distinct traces of fossils, the most conspicuous and distinct of which is a 

loosely coiled shell about an inch or an inch and a half across from side to 
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'l'he St. Croix sam/slom:. 'r he examinatiolls made III Winona ('ounty 

add somewhat to t he knowledge of the stratigraphic composition of thi s 

sandstone that wa~ obtained in lloustou county. Ils mail! divi ~ions only 

can be made out. owing to the concealment of its heds hy the uniformly 

he:lxy, t urfed talus tlml skirts along the fool of aillhe I;lufl'l1. As nearly 

as can be .:"'tatrci t he following downward section exhibits LIm str"tific-,~tion 

of the St. Croix in thi~ ('ounty. Some ofthese part>i. and probably llIost of 

them, extend, without much Y<ll'iation. throughout the southeastern .. part 

of the state where thi" >iaJlfI"lone appears. 

F IG. JI. THE ST. CROI X SA:-;DRTO~·E. 

(jeneral ,utifm of the St. Croir S01ld .. lollf. 

1. A rgillacrous, siliceous dolomitic beds, forming the transition layers between the St. Croix 
and the SL La wrellce. Getlemllr fine-grained, but embracing some tilill strata that consist of 
coarse, loose quartz sand. These clIIllr.:u:e a thickness 01 about forty to fHLy fect. 

~ . Concretionary sandstone. 1'hi~ hag many nodules, amI even continilous layers of couer€'
tionary rock. T h€'S6 lu mps are sometim~s very jine . no larger than ]}Cas. and !;Ometimes tl.ley 
swell out so as 10 be a foot or more in thickness, conslituting ll€'arly continuouS layers, and makmg 
a very firm rock, since they consist enUrely of cemented grai lls of silica. tile cenulilt itself being 
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apparently siliceous. These beds are in the upper portion of the line of constant rock-exp?sure in 
the upper part of the high bluff.s of the Whitewater river in Whitewater and EI~a t~wn.shlps, and 
in other places, and sometimes their greater endurance is evinced by a shoulder-lIk~ Jog 111 the out
line of the turfed slopes, running near the top of the St. Croix. Twenty-five to thIrty feet. 

3. Loose, massive sand, more or less stained with iron, generally turfed over, or covered with 
timber. In favorable situations this loose sandy rock forms a line of cl)nstant exposure, since its 
face becomes nearly perpendicular; the overlying quartzitic beds protecting it from denudation, 
The thickness of this member amounts to forty or fifty feet. 

4. Argillaceous and siliceous beds much like No.1, embracing the quarries at Lake City and 
at Hokah, generally greenish and often sandy, with remains of trilobites and graptolites. The 
shaly portion of these beds embraces a large percentage of lime. Thirty to forty feet. 

5. Crumbling sand, about fifty feet. 
6. Shales and shaly sandrock, generally hid, about eighty-five feet. 
7. Sandrock, quarried by Tostevin at Dresbach; including at least one shale bed of six feet 

in its lower portion, which is genenilly spring-bearing along the foot of the bluffs; 120 to 150 feet. 
8. Shales and shaly sandrock, very fossiliferous; extending to the water level at Dresbach, 

and including a conglomerate bed of four inches; ten to fifteen feet. 
9. Gray sandrock, penetrated by the Winona Mining company at Dresbach below the level 

of the MiSSissippi, at least twenty feet. 
10. At Dresbach the Davis brothers drilled for coal (!) a few years ag0 to the depth of 116 feet 

below the depot level, and found all the way nothing but shale and shaly sandrock alternating. 
Hence, add for Davis' drill, shales ahd shaly sandrock below all the above, sixty-eight feet. 

Total thickness of the St. Croix in Winona county, 488 to 558 feet. 

No.8, above, contains what may be pteropodous forms, also some that 

may be orthocemtitic, and fragments of trilobites, and numerous specimens 

of L£ngula. One bed of about sixteen inche8 at Dresbach, is largely made 

up of linguloid shells. It is fragile. The shales, which are bluish, contain 

numerous beautiful specimens of mud-cracks, and of stems of fucoids. The 

conglomerate, which is in No.8, is composed of fossiliferous pebbles of a 

gray sandstone, which is apparently only hardened pieces of rock like No.9, 

or like No.7, and is almost quartzyte, showing some mica-scales. 

At Beaver, the St. Croix sandstone rises about 300 feet above the river 

and at Stockton it rises 190 feet above the depot, which is 113 feet above 

above low wat~r at Winona, giving 303 feet for the thickness of the St. 

Croix, as exposed at Winona and Stockton, exclusive of any dip in the 
formation, which cannot amount to more than twenty-five feet .. 

At Winona, about half a mile above the foot of Observatory bluff, at 

the base of the bluffs, may be seen a much rusted and hardened sandstone, 

heavy and massive, the bottom of the exposure being about fifteen feet 

above the surface of Winona lake. This contains- numerous specimens of a 
species of Lingula. 

The location of the shaft of the Winona County Mining Company is in 

the north part of the village of Dresbach, at the level of the Mississippi, 
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between high and low water mark. It is at the same place as the work 

done here many years ago. Two or three shafts were sunk then on the 

slope of the bluff, into the shaly and sandy beds of the St. Croix, some hun

dred or more feet above the river. There is a fault in the formation at this 

place. This has formed a crevice, and has attracted attention. How much 

the slip is, cannot be stated, nor in which direction, but there is some rea

son for supposing the north wall has passed below its former position. The 

opening of the crevice at the surface is three or four feet wide, some of it 

being due to erosion by water and frost. The width at fifteen feet below the 

surface, where this company sunk a shaft, was reduced to about two inches. 

Drifting alongside of it, twenty-five feet into the bluft, and then penetrating 

it again, it was found to be made up of a lot of fragments somewhat rece

mented. The downward sections on the different sides of the fault are as 

follows: 
Section on the s01~th side. 

1. Slope, turfed and wooded, about 
2. Sandrock, 
3. Shale, green orbiue, 
4. Fossiliferous Lingula bed, -
5. Shale, coarse and sandy, 
6. Slope to the river level, 

Section all, the nOTth side. 

1. Slope, turfed and wooded, 
2. Shale, seen, 
3. Sandrock, 
4. Fine green shale (or blue) seen, 
5. Beach to the river level, 

20 feet. 
15 feet. 
6 inches. 
6 inches. 
6 feet. 
15 feet. 

24 feet. 
6 feet. 
10 feet. 
5 feet. 
15 feet. 

Above all these rises a high bluff capped with the St. Lawrence, the top 

being about five hundred feet above the river. 
The galena ore for which this mining was done, occurs on the walls 

of the fault, accompanied sometimes with pyrite; some of it is found among 

the debris in the bottom, as it was excavated. It is disseminated in the 

rock, more or less, on each side of the crevice; particularly is it found in 

the fossiliferous Lingula-bearing layer near the bottom of the section on the 

south side of the crevice. Some of the galena is changed to a carbonate . 

. Galena is also found sparingly in the limerock near the top of the bluff. It 

is there in seams, and on the faces Of the joints, accompanied by calcite 

coatings. 
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FIG. 12. STRATIFICATIQN OF SUGAR LOAF, WINONA. 

THE DRIFT. 

What has been said respecting this deposit in the report on Houston 

county is almost equally true of it in Winona county. In the west ern part, 

however, of this county, the true glacier-drift begins to appear. The map 

of the county does not represent it, since the rock formations are well known 

and should be represented rather than the drift. It would be impossible 

moreover, to define the eastern boundary of the true glacier-drift in Winona 

county, since it thins out imp.erceptibly under the loess-loam. A few locali

ties where it can be seen by any observer will here be mentioned, but it is 

very probable that it will be found in many places fart her east than any 

here designated. 
There is an exposure of till with small boulders, N. E. t sec. 33, Elba, by the grading of the 

road, also in the S. E. t sec. 34. There is a little gravel with stones, and one red q uartzyte boulder, 
about 21 miles southeast of Lewiston , by the railroad. 

There is a plenty of dnft one mile south of Utica, in the southern part of section 19. 
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"ery probable that it will be found in many places farther east than any 
here designated. 

There is an exposure of till with small boulders. N. E.l see. 33, Elb.'l , by the grading of the 
road. abo in the S. E. I sec. 31. T here is a hUle grayel wilh stones.and one redqual"tzyteboulder, 
abouL!!i mil"s soulheast of Lewiston, by the rn.i lro:"lIt. 

There is a plenty of dnlt one illite sautl! of Utica, in lhe southern part of section 19. 
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There is drift-gravel, and some stones at least eight inches in diameter a mile and a half 
south of Oak Ridge, by the road, section 5, Norton. ' 

On section 17, Norton, in the valley of the creek, is a boulder of white granite two and a half 
feet through, the smaller diameter being about a foot and a half, associated with several smaller 
drift stones, but in general at this place can be seen only the yellow loam. 

In the foot of the slope, near the head of Winona lake, are at least two large granite boulders, 
one of them being rather dark and hornblendic and three feet across. These are so situated that 
they may have come with the deposition of the material of the terrace, but they are too large to 
have been brought by water alone. 'l'here are also other, finer, drift-stoncs and gravel, along the 
bluff road, which may be regarded the remains Of the great river-terrace which is found in the 
protected angles of the bluffs at various places in Winona county. 

In the southern part of the county. as far west at least as Money creek, no drift can be seen, 
except the pebbles along the Mississippi river. Along the valley of Money creek no drift is visible, 
but on emerging from it to the uplands on section 29, Wilson, a few small foreign pebbles may be 
seen in the gullies by the roadside. 

On section 10, Fremont, (N. W. t) are traces of drift in the form of stones and boulder, 
The soil is also a sandy loam, sometimes a little gravelly. 

There are no foreign stones along the valley of Rush creek, nor in the washouts. 
In ascending Pine creek vaIlpy, in the southern part of Fremont, and thence west to Clyde 

post office, no drift can be seen, but it probably lies intact on some of the upper swells of the sur
face, under the loam. Indeed Mr. J. D. Clyde. section 18, Fremont, has a well which struck blue 
stony clay under the loam, at a depth of ten feet. It is about fifteen feet thick, and has white 
sand below it. He took out a "lap-stone" eight inches in diameter, from this well. Several other 
wells in the same neighborhood have encountered the same blue clay. 

There is drift, even boulders of granite, at the corners of the towns of Saratoga, Utica, 
St. Charles, and Fremont, seen in a ravine of the Trenton. 

At St. Charles, and a mile or two east of there, the drift under the loam appears thickened 
obscuring the geological boundaries somewhat. It lies b)th on the elevated land (above the 
Trenton) and in the valleys, but is visible, particularly in the former pOSition, or on the upper 
part of the slope from the table-land. North and northeast of St. Charles there is much evidence 
of a thicker deposit of drift under the loam than in the rest of the county, 

High alluvial terrace. In some places along the Mississippi river may 

be seen a high alluvial terrace, preserved in the retreating angles of the 

rock bluff. This plateau also ascends some of the valleys tributary to the 

Mississippi, particularly the larger ones, and constitutes the principal fea

ture of their topography. It also gives character to their agricultural 

capabilities, spreading its arable soils high up the bluffs, which would other

wise be precipitous and rocky or too sandy for tillage. The upper portion 

of the contents of this terrace is frequently a loam undistinguishable from 

that which everywhere covers the county, but the lower portion consists 

of coarser sand, and often of gravel. 
At Beaver, in the valley of the Whitewater, there is a loam and gravel terrace that rises from 

forty to fifty feet above the bottom-land, or flood-plain, though it is probably very rare that this 
bottom-land is flooded by the river. 

'l'he gravel terrace rises fifty-eight feet above the flood-plain of the ROllingstone, on section 
10, near Minnesota City, and about sixteen feet above the level of the Minnesota City depot, or 
fifty-two feet above the Mississippi river at low water stage. 

At Pickwick the loam-clay that constitutes the top of the terrace is stratified, as may be seen 
also in numerous other places in the county; but it is difficult to affirm this of the loam, in its 
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original condition, which is spread over the uplands, so far as seen in Winona county. In cases 
where it is exposed along the roads by grading it does not now show that condition. But the expo
sures are nearly always along old slopes, where the present condition is due to former sliding 
down from above, this having destroyed the strata if they once existed. 

At Pickwick was taken the section illustrated by figure No.9, on page 246, which is as fol
lows, in ascending order: 

1. St. Croix sandstone. 
2, Stratified fine 10 lro. yellowish, with an uneven, eroded, upper surface, 15 feet. 
3. ,\Vatenvorn, rotted debris from the bluff with lenticular patches of stratified sand, similar to those 

seen in the Potsdam cOllglomerat~s a.t lake .:superior, - - - - - - 18 feet. 
4. Thin slirata of clay, more or less miu~led with finer materials like those of No.3, 4 feet 
5. Same as No 3. 3 feet. 
6, Stratified fine loam, 6 feet. 

No.6 rises, where this section is made, in the slope of the valley somewhat above the 
level of the valley flat, but seems to consist of the same deposit as the surface of the valley flat 
Across the creek, bllt a short distance from the foregoing, is a section exposed in the materials 
of the valley* flat, covering about eighteen feet of the same interval, and occupying about 
the level of No.3. This consists wholly of fine stratified loam; showing either that the 
present valley was excavated after the deposit of the materials of the foregoing section and subse
quently covered over with a stratified fine loam, or that the fine loam was continuously deposited. 
but was interrupted along the then talus slopes by the accumulation of ge?'oZlet from the bluffs, 
The basin-shaped contour of a section across the valleys, taken in connection with the existence 
of these beds of coarse material within the loam near the base of the bluffs , seems to indicate the 
latter as the true hypothesis. 

FIG. 13. FROM THE BLUFFS AT PICKWICK. 

The loess-loam. The last consideration mentioned above has a bearing 

on the question of the origin of the loess-loam. If it be true that this 

It ha:~~~e~:~e~~~et~et~~~,~~~? ~~l;~fatb~~ ~~e lorest Il.at of 'ge ;ahlley. flIt is,that which contains thp most tillable land. 
the valley to the bluffs, or to tbe foot of the hig~et~::'::~e~nstea 0 elOg at It slopes gradually upward on both sides of 

tThere is no English word thaI expresses th . 'fi f h' f 
rounded, quickly accumulated debris that is precipei~Jgtnd' bcanfce °h t 'ds rom the German. This deposit is a loose, semi

a e y res t ts own the gorges Into the valleys. 
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~ ,..tno.l>Il~<.l tl,,~ h •• n>. y~lIo"·i.h. wi,h "" unp,",'n, e ro<t~d. "I'~' 8" <r~",,. 15 feet. 
a \\''''''''''0.0. ,..,lt~,j ,Iel.". f.om the blutT ""'liL JenU"" I~r ", 'eh ,'~ vI .L r~l dl",1 Mn d . si milAr t.o th owe 
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~_ ~",,, .. '''' .... 0 ~, 3 r .... t. 
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gerolle was being accumulated along the bluffs under the influence of fresh

ets, thus interjecting coarse mat,erials within the strata of the loam and , 
also that the loam was then continuously being deposited, it would seem at 

first glance that the country could not have been under a lake of fresh 

water, since that would have protected the bluffs from the wash of freshet 

floods. The conclusion would then be plausible, that the loam must have 

originated from atmospheric agents, such as wind and rain, according to 

the theory of Richthofen. But granting that such may have been the origin 

of these intercalated beds of debris, it is also necessary to admit that they 

may have been accumulated sub aqua, by the same forces, viz., water and 

wind, just as the rock shingle from an island or beach is carried along by 

waves and currents, especially by storms, and is distributed on the bottom 

of the ocean. This of coarse makes a shallow lake, and not a deep one, 

necessary for the deposit of the loam. 

One hypothesis for the explanation of these beds of coarse materials 

within the loam in the valleys is perhaps as good as the other, but when 

taken in connection with the horizontal lamination of the loam, which is 

nothing like the oblique and cut-off stratification seen in wind-blown sedi

ments, it seems as if the preponderance is in favor of the old theory of the 

lake-origin of the loess. 
There is still another point which should not be lost sight of in attrib

uting any cause to these coarse beds, viz., there is some reason for attrib

uting an earlier date to the loam of the uplands, than to the loam of the 

valleys, the latter being in that case only a redeposited wash from the sur

face of the upland loam, during a period of high water in the lVIississippi* 

when the high tetTace of that great valley was being deposited. Such a 

high-water stage would fill the tributary valleys with the necessary shallow 

lakes for the action of waves, winds and currents on the foot of the bluffs 

that should rise above it, and at the same time leave the uplands uncovered 

and liable to the freshets that are necessary for the production of the coarse 

material within the loam. Thus both materials (fine, stratified loam and 

coarse, unstratified gerolle) would be accumulating simultaneously within 

the valleys. 'rhis will explain the phenomena of the section given, and 

generally of the main valleys of the county, and yet not require anything 

*See the report on Houston county. 
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but an earlier more extensive fresh water lake for the production of the 

upland loam. 
Fossil remains in the alluvium. At Minnesota City the remains of a 

mastodon were taken out of the alluvium, and logs and "sea mud" are 

found in deep wells at Dresbach, within the Mississippi valley, but at the 

mouths of ravines descending from the upl<1nds. 
Springs. Of the numerous copious springs in the county which issue 

from the base of the bluffs, almost invariably at the level of one of the shaly 

members of the St. Croix sandstone, it is only necessary to allude specifi

cally to that of Mr. F. C. Bryan, which has acquired a local repute for medi

cinal qualities. This is located near the centre of section 15, Rollmgstone. 

The water of this spring has been analyzed by Dr. W. A. Noyes for the 

geological survey, and has been found to contain the following mineral in

gredients. The sample here reported also contained sulpuretted hydrogen 

gas. A second sample received later, gave no reaction for sulphuretted 

hydrogen. 

Analysis of water from F. C. Bryan's spring, near Minnesota City, obtained in October, 1882. 

Composition of residue from evaporatbn. 

Part-; per 
Percent ... ge. 

Grains per 
1,(,00.000. gallon. 

Silica ....... '" ............. 16.3 5.2 0.95078 
Alumina and oxide of iron ... 2.5 .8 0.14583 
Carbonate of lime. 182.0 57.7 10.61606 
Carbonate of magne~i~ : : : : : : 104.3 33.0 6.08382 
Carbonate of lithia .......... trace. . ~ ......... •• 0_ • . . 
Carbonate of potash ......... 1.6 .5 0.09333 
Sulphate of potash .......... .7 .2 0.04083 
Nitrite of potash ............ trace. . .......... ....... . .. . 
Sulpbate of soda. .. . ....... 7.7 2.4 0.44914 
Chloride of sodium .......... .5 .2 0.02917 , -------1-----

Total ................ 315.6 100.0 18.40896 

Iodine and bromine, absent; phosphates, traces; borates, absent; hardness, 11.5 degrees. 

The water rises in a peat bog on the slope from the foot of the terrace 

on which the village of Stockton is situated. This terrace rises fifty feet 

above the spring, and contains white limy concretions and a bed of red clay 

at the level of eighteen feet above the spring, visible at another place, which 

probably runs through the terrace. Beneath the peat bog is a sloping bed 

of blue clay, the result, presumably, of the denudation and redeposit from 

the high rock bluffs that enclose the valley, of the shales of the St. Croix. 
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This underlying blue clay is the cause of the accumulation of the peat-bog, 

since it sheds the surface waters as effectually as the beds of shale within 

the strata. It is highly probable that the water of the spring derives its 

qualities mainly from the bog through which the water slowly seeps after 

its issue from the St. Croix formation. This is rendered more probable 

from the fact that at many other places where springs rise from the same 

formation, their water shows no such qualities; and especially from the fact 

that other springs near the same place, situated so that their water does not 

pass through this bog before rising to the surface, though they feed the bog 

along its upper margin, do not in any known case possess these qualities. 

MATERIAL RESOURCES. 

Stone quarries in Winona county. The principal quarries of the county 

are at Winona, in the lower strata of the St. Lawrence limestone. These 

have been prosecuted for many years (since 1854), both for building-stone 

and for quicklime.* They are owned by John O'Dae, C. H. Porter and 

E. O. Wallace, and they supply an excellent material for building-stone and 

for quicklime. The character of the stone has been sufficiently described 

in giving the characters of the St. Lawrence limestone. The quarry in the 

same formation at Dresbach is owned by Mr. S. V. Brown. Outside of the 

city of Winona, but little use has been made of' stone for construction in 

Winona county. Brick is more common. Mr. Bottle Ringley has a stone 

farm house, about two miles east of Utica. The Pickwick flouring-mill is 

built of stone quarried at Pickwick on land owned by the mill company. 

The flouring-mill at Troy is constructed from the Shakopee limestone at 

that place. 

The new quarries in the St. Croix sandstone at Dresbach and Dakota, 

which prQmise to become very important to the county and to the state, 

have been fully described in the proper place in the chapter on the build

ing stones of the state. There are a few quarries also in the Trenton in the 

southwest part of the county, which supply stone to St. Charles. 

Quicklime. The lime burned at Winona, and generally in the county, 

has the superior qualities that dolomitic limestones impart. It is slow to 

sJack and set, evolves less heat, and is believed to be more enduring when 

*Compare the chapter on the building-stones of the state. 
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suitably handled in the mortar, than lime derived from pure limestones. 

This industry is carried on extensivelya,t Winona, by Messrs. Porter and 

O'Dae, and to some extent in several other places in the county. John Died

rich burns lime, section S, Elba, supplying a local demand. 

Brick. Throughout the county the clays of the loess-loam make red 

brick. The principal manufacturers are the following: 

John Groff, three miles south of Winona; produces from six to seven 

hundred thousand per year; sells for eight dollars per thousand; oak wood 

costs from $4.50 to $5.00 per cord; uses the loam of the upper slope from 

the bluff. 
O. Biesanz, west of Winona, thirteen hundred thoLlsand per year; sells 

at $8.00 per thousand; wood $4.00 per cord; uses the loam of the country, 

which there has no limy concretions. 
Sherwood and Johnson, Dresbach; in good weather make 30,000 per 

day; two millions were made in 1881; sell at $6.00 per thousand, loaded on 

the cars; oak wood is $3.00 per cord, soft wood $2.50; ship by cars and by 

river; steam machinery for molding. 

Mosse and Dresbach, Dresbach; sell hand-mold brick at $6.00 per thou

sand, on the the cars; this is a new firm. 

Williams and Schmidtz, a new firm, sell for the same price. 

The brick-yards at Dresbach are in active and flourishing condition, 

and they furnish a fine quality of red brick, some of them being a superior 

pressed brick, equal in texture and fineness to those from St. Louis, but not 

yet their equal in the mechanical execution of the molding and handling. 

The loam used is free from limestone and from concretions. It lies directly 

on the sandstone of the St. Croix, but has in its upper portions (which are 

rejected) layers of debris, like Nos. 3 and 5 ofthe section at Pickwick. 

Al'chc£ology. At Dresbach have been found interesting implements in 

making excavations in the loam for extending the brick-yards. It became 

necessary to remove several of the ancient earth-mounds, and in so doing 

two copper implements were obtained, together with fragments of chert 

and pieces of human skull, and of ancient pottery. The skeleton a,ccom

panying these specimens was stated by Mr. Geo. B. Dresbach, Jr. and by 

Mr. Mosse, to have measured eight feet in length. This also agrees with.a 

statement made by Col. George B. Dresbach, concerning the size of a skele-
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ton exhumed several years ago from a mound situated on the high loam

terrace of the Mississippi, near the same place. From the latter mound 

were taken several skulls and other human bones, a lot of flint arrow-points, 

and one copper hatchet, the edge of which was said to have been hardened 
by some process. 

Minerals. An impure limonite, pseudomorphous after marcasite, is 

frequently seen lying loosely on the tops of the wind-worn bluffs along 

the Mississippi, among other fragments of siliceous rock and of quartz. 

Sometimes it is in cock's-comb aggregations, and sometimes irregularly 

spreading and hepatic in outline, or botryoidal or mammillated. It seems 

to be mainly at the bottom of the debris covering the rock. 

At St. Charles was formerly a large piece of lamellar calcite, very dense 

and firm, * lying on a sloping surface underlain by the St. Peter sandstone. 

It was originally four or five feet across, and about a foot thick, but has 

been broken up for hand specimens and carried away. It very nearly re

liembled argentine and had a wavy and curly internal structure, in layers, 

giving it much the appearance of woody fiber, and it was regarded as a 

specimen of petrified wood for a number of years after its discovery. 

FIG. 14. PROFILE ROCK, WINONA. 

-'See the Houston C<lunty report for an account of sImilar deposits in that county. 
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THE GEOLOGY OF FILLMORE OOUNTY. 

BY N. H. WINCHELL. 

This county is shown on plate 10. It is situated next west of Houston 

county and borders on the Iowa state line. Its area, including land and 

water, amounts to 555,014.44 acres, of which 1,912.54 acres are water. It 

contains no lakes, this water area consisting of the actual water surface 

of the larger streams, as meandered by the United States surveyors. The 

most of the county is suitable for farm tillage. The county seat is Preston, 

in the valley of the south branch of the Root river. Lanesboro, Spring 

Valley, Ohatfield and Rushford are its other principal towns. 

SURFACE FEATURES. 

Natural dral:nage. The surface waters of the count yare removed almost 

wholly by the various tributaries of Root river, the only exceptions being 

in Beaver, Bristol, Harmony and Oanton townships, where a few small 

valleys are drained by the Upper Iowa river, which skirts along the state 

boundary in this county. Root river, flowing toward the east, spread;3 out 

its tributaries toward the north, west and south, like the rays of a fan' 

crossing the entire county from west to east. Many of these tributaries 

rise in the counties next west and north, in a tract of country covered by 

the northern drift. After passing t~le county line they soon enter canon

like valleys, the drift at the same time becoming much lighter. They then 

converge toward the main valley, following deeply cut rocky valleys, and 

leave the county in one volume a little east of Rushford, in the northeastern 

corner. These streams furnish frequent water-power, and in a number of 

places this has been improved in the erection of mills. 

Water-power and water-power mills in Fillmore county . 

.At Chatfield, T. Dickson's mill has thirty horse-power; twenty feet head; making forty bar
rels of flour per day. The main mill has a 26-inl:h Mulligan wheel. There are also one 17~-inch 
Leffel wheel, 4 run of stone (one for feed) and one set of smooth rollers. John Cozzen's mill has 
20 or 25 horse-power, with a twelve-foot head, making from fifteen to twenty barrels per day; has 
a 40-inch Dayton (Ohio) wheel, one set of smooth rollers and two run of stone, one being for feed . 
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FILLMORE COUNTY. 269 
Water-power.] 

The mill of Dickson, Easton and Johnson has a capacity of one hundred barrels per day of 24 
hours; 13 feet head, fair Mulligan wheels (30 36-inch), two run of stone (none for feed), four sets 
of double, corrugated rollers, and three or four sets of smooth rollers There is also a woolen
mill at Chatfield run by water-power. It is owned by Marsden and son, and has a 48-irlch turbine 
wheel, giving 20-25 horse-power- The dam is 6 feet 9 inches. The factory has one 40-inch set of 
woolen machinery. 

On section 34, Sumner, the Tunnel mill on Bear creek has a head of 26 feet, with an average 
of 39 horse-power in summer. During one-third of the year this power is doubled, and in freshet 
stage of the river it sometimes amounts to a hundred times that. There is about one-third more 
water in Bear creek at the Tttnnel mill than at Odell's. 

On Bear creek, above the Tunnel mill are the following powers: At Hamilton, one mill, 14 
feet fall, with nearly as much water as at Lime City; at Lime City, the old FTazeT mill-site, with 
twelve feet head. By the use of the possible tunnel here this power might be improved. This 
tunnel, when constructed, would produce a fall of 16z fr.et, and would be 401) feet in the rock, and 
500 feet from water to water. With a six-foot dam this fall may be increased to 21 feet. The 
Tunnel mill dam "flows back" to the old FTazer site. 

Below the Tunnel mill on Bear creek are the following powers: Stone mill, has one-fourth 
more water than the Tunnel mill, with ten feet head, with a possibility of twelvp; an unimproved 
power (12 feet head); Washinaton mill, 8 feet head, and double the water at the 7unnelmill; Grei
neT's mtll, water about the same as at the Washington mill, head 14 feet: YeaTing's mill, head 13~
feet, same water as at Greiner's; Thompson's mill, 12 feet head, and ten per cent. more water than 
at the Washington mill. 

On Deer creek are the following: Weisbach's mill, S. E. t sec. 11, Spling Valley, fall 5 feet; 
Olds' mill and P1'itz' mill. 

On Rush creek, sec. 3, Rushford, Gore and Company have a flouring mill. with saw-mill 
machinery connected. It has forty horse-power, 12 to 15 feet head of water, two Leffel wheels, 
and three run of stone (one for feed). 

At Clear Grit, on the Root river, sec. 22, Carrollton, one flouring-milL 
At Preston, on the Root river, are ~ne flouring-mill and one woolen-mill. 
At Carimona, on the Root river, is one flouring-mill. 
There is one also at Forestville, on the same stream. 
At Etna is a flouring-mill run by a tributary of the south branch of Root river. 
At Fillmore, on the middle branch of Root river, are two mills. 
At Baldwin's bridge, sec. 21, Fore3tville, is one mill on the south branch of Root river. 
De For's flouring-mill is on sec. 24, Bloomfield, on the south branch of Root river. 
There are three flouring-mills at Rushford, one at Peterson, two at Whalen, two at Granger, 

and three on the south fork of Root river. 
The HammeT mills are owned by Dr. Hammer. They are on Trout run, in Pilot Mound, 

have eight horse-power, two tribune wheels, three buhrs (one for feed) and 18 feet heau, ~aking 
forty barrels per day. 

At Lanesboro the horse-power of the mills is estimated as follows: Seven cubic feet of water 
per second, under 26 feet head, is reckoned as one power. Ten of these constitute the capacity of 
the Lanesboro Company's dam, at lowest water; ordinarily there are four more of these powers 
available here. James Thompson's mill has the same water, under 17 feet head. The others al 
Lanesboro are: White, Nash and Co., six powers; White and Beynon, four powers. 

At two miles south from Lanesboro is Durschee's mill. This is run by the water that gushes 
out from the bluff in a single spring. It has a 15t-inch Leffel wheel and 28 feet hearl, and is 
capable of about <!6 horse-power, but as a considerable quantity of the water is wasted, only about 
fifteen horse-power is actually used. It carries three run of stone. 

At the Tunnel mills, sec. 24. Sumner, advantage has becn taken of the winding course of 
Bear creek. The creek is enclosed on both sides by high rocky walls. A tunnel has been cut 
through a narrow neck, excavated in the rock, ad:nitting the water, which falls again into the 
river on sec. 34, producing a fall of 26 feet in 600 feet. The cut in the rock is 600 feet long, for 
the tunnel and 100 feet for tail race. At G. Weisbach's mill a similar opportunity is offered. 
This is on 'sec. 11, Spring Valley. By a tunnel of 70 feet through the" hogsback", a fall of 17 
feet 10 inches may be secured, and at the limekiln of Mr. J. H. Hall, near Weisbach's, a tunnel of 
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270 THE G-EOLOGY OF MINNESOTA. 
[Topography. 

]25 feet will furnish a power of 20 feet. About twenty rods from Weisbach's, a tunnel of 45) 
feet will afford 64 feet head of water. The rock is limestone, in horizontal bedding. 

Topography. That portion of th8 county which is covered with a thick 

deposit of foreign drift presents the usual monotony of surface character

istic of the drift latitudes. This includes the most of the range of town

ships across the western end of the county, and some portionb of the next 

range east. There are, however, even within this drift area, a number 

of narrow, deeply cut valleys, with precipitous rocky bluffs, having very 

much the nature of canons, like those of the driftless territories of the west. 

Toward the east these deeply cut valleys are more numerous. All the 

little streCLms, and a great many narrow valleys that have no running water 

in them, have high rocky bluffs along their whole course. These valleys 

and streams, constituting the drainage system of the county, converge 

toward the valley of Root river. The valley of this stream with its prin

cipal tributaries presents some of the most remarkable and instructive phe

nomena of erosion to be found in the state. It passes nearly at right angles 

across the strike of the formations. These are alternating limestones and 

sandstones, with an occasional bed of soft shale. The Trenton limestone, 

underlain by the easily eroded St. Peter sandstone, the same as at the falls 

of St. Anthony, although about a hundred and sixty feet in thickness, is 

eaten into by the retroaction of the water as it plunges over the falls at the 

point where the streams cross the line of its superposition over the St. Peter, 

until they have each excavated in the Trenton a deep channel from fifteen 

to thirty miles in extent. Through the line of the strike of the St. Peter 

these valleys are widened out, the surface of the low ground within the 

bluffs being usually one of rich meadow with undulating surface, from one 

to two hundred feet below the general level. The Cambrian formations are 

entered upon by the streams while they are yet a good many miles within 

the general area of the -Trenton. As these formations consist of two lime

stones, separated and succeeded by sandstones, they repeat the succession 

of phenomena witnessed in the erosion of the Trenton and St. Peter. As 

the water leaves the Shakopee limestone and enters upon the Jordan sand

stone, it passes over a series of rapids, or a fall of several feet perpendicular, 

which falls or rapids undergo a process of recession under the same causes 

as produce the recession of the Trenton-St. Peter falls. Again when the 
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stream passes from the St. Lawrence limestone upon the St. Croix :Jand

stone the same conjunction of circumstances causes another rapid or water

fall. Thus by a series of steps more or less evident, the branches of Root 

river descend from the area of the Galena limestone to the St. Croix sand

stone. The valleys widen in the sandstone areas, and become abruptly nar

row in the limestone belts. Tn passing down a stream, within a sandstone 

area, where the valley is perhaps half a mile wide, with tilled farms in the 

bottom land, the high bluffs being remote from the stream, the first indica

cation of an approaching change in the formation is the rise of a terrace 

along the immediate river bank, with an occasional exposure of limerock 

facing the water. This terrace, which becomes almost continuously rocky, 

rises slowly till it exposes the full thickness of the rock which causes it. 

On the other hand the 'first evidence of a change from limestone to sand

stone, visible in descending the stream, is the occurrence of a waterfall or 

rapid. Such changes produce water-powers, many of which have been 

improved. Hence the location of a flouring-mill, on one of these branches, 

is an intimation to the geologist that at that point one of his boundary lines 

crosses that stream. Around these points ga,thered the first village settle

ments. Preston is located where the water-power formed by the descent 

of the river from the Shakopee to the Jordan induced the construction 

of mills. The water-power at Chatfield is formed in the same way. Near 

Fillmore the branches of Root river, known as Deer and Bear creeks, afford 

good water-powers by their descent from the Trenton to the St. Peter. 

Mills have been built at both points. On the south branch of ~oot river, 

above Forestville, the stream leaves the Trenton, and the waterfall has been 

improved in the same manner, at Baldwin's mill. The same fact is illus

tI'ated by a great number of eastward flowing streams in the eastern border 

counties, between Fillmore county and the falls of St. Anthony at Minne

apolis. Of course rapids are also likely to be formed, specially in small 

streams, when passing through the areas of rocks of uniform hardness. 

Such water-powers, and others that are formed by the construction of dams, 

do not fall into this class. 
While the immediate valleys of Root river and its tributaries are apt 

to be rocky, the country that spreads out in either direction, after leaving 

the valleys, is not rough. It is rolling. or undulating. In the eastern por-
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tion the rocks are covered by a heavy deposit of rich, clayey, loam, known 

as the loess, which fills up many depressions and lends a uniform and 

remarkable fertility to the soil. It constitutes the soil. The farms are all 

well drained, naturally. The county contains no lakes. In York township 

there is a slough which on some maps is represented as a lake. It is about 

a quarter of a mile across. The Trenton area is distinctly separated, topo

graphically, from that of the St. Peter and the lower formations. From 

the Trenton to the Shakopee the surface desce)1ds by a step or terrace, 

about 125 feet. Some of the Trenton areas are isolated from the main area, 

and constitute small tables or mounds, which are well known as "Trenton 

mounds", in the early reports. Some travelers have referred them to the 

agency of the ancient "mound-builders", and a good many of the residents, 

who are not aware of the causes that have produced them, still believe that 

they are artificial instead of natural. 
From some of the elevated Trenton areas, overlooking the river valleys, 

magnificent views of landscape may be had. From the elevated Trenton 

area, in Newburgh township, the eye looks over the valley of the south fork 

of Root river, and can almost discern the Trenton bluffs on the opposite 

slopes of Root river in the northern part of the county. From the penin

sula of the Trenton running north between Oamp and Willow creeks in 

Preston township, the village of Fountain is plainly discernible across the 

valleys of the south branch of Root river and Watson's creek, with a wide 

expanse of alternating timber and prairie between, while on either side is a 

broad undulating valley of pmirie land. On the east is Oamp creek valley, 

and on the west is that of Willow creek. These valleys are deep and wide, 

but owing to the thickness of the loess-loam the slopes al'e gentle and broad; 

and, in the fall of the year, when the industry of the farmer is exhibited in 

the plowing of his wheat fifllds, and the' threshing of his last crop, in 

every direction may be heard the rattle of threshers, often running by steam, 

and a hundred teams may be seen preparing for the next harvest. Another 

magnificent view may be obtained from the Trenton peninsula on sections 

10 and 15 in Oarrollton. From here the view extends north over the valley 

of Root river to the Trenton bluff's along the north boundary of the county, 

a distance of over forty miles, and toward the south over the valley of the 
\ 

south branch of Root river, looking over Preston and Lanesboro, which are 

• 
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situated within the river bluffs, so far below the general level of the country 

that they can be seen but a short distance betore reaching them. 

Further down Root river valley, the gorge in which the river runs be

comes wider, being at Rushford about two miles in width, with fine farm 

lands in the bottoms. The bluffs are rounded off with age and have a thin 

soil, generally turfed, though showing frequent rock exposure. The river 

is there 565 feet below the tops of the blum" as measured by aneroid. At 

Whalen, in Holt township, the river is by the same measurement, 470 feet 

below the top of the Trenton terrace on section 20. Whalen's bluff is 250 

feet high above the river. At Lanesboro, in Carrollton, the river is 28.5 feet 

below the immediate river bluffs, which consist wholly of the Cambrian for

mations, and about 440 feet below the top of the Trenton terrace on section 

20, Holt. At Preston the river at the stone mill is 335 feet below the Tren

ton terrace, which forms the general level about a mile south of the village. 

At Isinour's station the river runs 14.5 feet below the top of the Shakopee 

limestone, which forms there the brow of the immediate river bluffs. At 

Forestville the hight of the country north of the village, above the river, is 

285 feet. The immediate river bluffs are 190 feet above the mill pond. At 

Chatfield the river is about 222 feet below the general level of the country. 

At Fillmore the prairie upland is 200 feet above the river level. From 

Fountain to Isinour's station the track of the Southern Minnesota railroad 

descends 401 feet, passing from the Galena to the St. Lawrence, and enter

ing the latter formation about twenty-five feet, the rocks all lying nearly 

horizontal. At Weisbach's mill, on Deer creek, section 11, Spring Valley, 

the river is 205 feet below the general level of the country. There is here 

a little drift, but the' cut is mostly in the Galena and Trenton limestones. 

The village of Fountain is about 350 feet higher than the terrace at Preston 

on which the Stanwix House stands. These measurements might be mul

tiplied, but enough have been given to show the unev-enness of the surface 

due to erosion. The rocks lie everywhere nearly horizontal. The varied 

topography of the county is due to the influence of running water, and 

atmospheric forces, 011 the rocks, combined with their alternations of lime

stone with soft sandstone. The limestones are firm, and resist these forces 

much longer than the sandstones. They alternate in the following manner 

in descending order: 
18 
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below the immediate river bluffs, which consist wholly of the Cambrian for

mations, and about 440 feet below the top of the Trenton terrace on section 

20, Holt. At Preston the river at the stone mill is 335 feet below the Tren

ton terrace, which forms the general level about a mile south of the village. 

At Isinour's station the river runs 145 feet below the top of the Shakopee 

limestone, which forms there the brow of the immediate river bluffs. At 

Forestville the hight of the country north of the village, above the river, is 

285 feet. The immediate river bluffs are 190 feet ahove the mill pond. At 

Chatfield the river is about 222 feet below the general level of the country. 

At Fillmore the prairie upland is 200 feet above the river level. From 

Fountain to Isinour's station the track of the Southern Minnesota railroad 

descends 401 feet, passing from the Galena to the St. Lawrence, and enter

ing the latter formation about twenty-five feet, the rocks all lying nearly 

horizontal. At Weisbach's mill, on Deer creek, section 11, Spring Valley, 

the river is 205 feet below the general level of the country. There is here 

a little drift, but the" cut is mostly in the Galena and Trenton limestones. 

The village of Fountain is about 350 feet higher than the terrace at Preston 

on which the Stanwix House stands. These measurements might be mul

tiplied, but enough have been given to show the unev-enness of the surface 

due to erosion. The rocks lie everywhere nearly horizontal. rfhe varied 

topography of the county is due to the influence of running water, and 

atmospheric forces, 011 the rocks, combined with their alternations of lime

stone with soft sandstone. The limestones are firm, and resist these forces 

much longer than the sandstones. They alternate in the following manner 

in descending order: 
18 
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Trenton limestone. 

St. Peter sandstone. 

Shakopee limestone. 

Jordan sandstone. 

St. Lawrence limestone. 

St. Croix sandstone. 

I Topography_ 

The limestones form the prominent features in the topography. They 

have the most frequent outcrops. They project along the summits of the 

. bluffs and constitute the brows of benches or terraces that diversify the 

county. The sandstones never, or very seldom, appear in the tops of the bluffs. 

They outcrop in sheltered nooks, or below the line of the limestone exposure. 

They are more likely to be hid by soil and turf. The Lower Trenton is 

overlain by a layer of about twenty feet of easily eroded green shale, 

which, outcropping by roadsides, introduces a series of springs and muddy 

spots, being impervious to water, that invariably follows that boundary line 

wherever it goes. It withstands the disintegrating action of the elements 

even more successfully than the limestones themselves. For that reason 

it protects the Trenton which lies below it, long after the Galena limestone 

which lies above it has been entirely denuded. 

(lreen Shale 

(TarLe. / C 

--""'" . 
d_ ~ ~ LoweL'1hmLofl- (JI'e/lfo7ZIe.rr~ 

FIG. 15. SHOWING THE EFFECT OF THE TRENTON AND GREEN SHALES ON THE TOPOGRAPHY. 
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Explanntion. 

At a the Galena and Trenton have their full thickness, about 160 feet. Such a point may be 
found at Fountain; b represents an outcrop of the Galena, or Upper Trenton, as seen along the 
gorges that are frequent in the Galena area. Such an outcrop is visible at the "Big Spring" a 
few miles northwest of Fountain, where the water rushes out in a great volume near the base of 
the bluff, and probably on a level with the top of the green shale. At c is a marshy tract, or one 
that is gently sloping, having a springy margin, near the brow of the lower bluff. Such spots 
are visible particularly at Chatfield, in the northern part of the village, near Jacob's limekiln, and 
west of there. A fine illustration of the effect of this shale on the surface drainage may be seen in 
section 35, Holt, where a copious spring issues from near the top of the mound of Trenton, the water 
being shed by the shale overlying, and gathered by troughs into a tank for watering stock. d rep
resents the outcropping edge of the Trenton. It is this which is seen in the summits of the isola
ted mOlmds, and which forms the conspicuous shoulder that exists wherever the strike of the 
Trenton crosses the county. The slope e is occupied by the St. Peter sandstone. Sometimes this 
Is quite precipitous, and its upper forty or fifty feet are very apt to be, but its lower portion is very 
gently descending, so that it is impossible to determine where it is replaced by the Shakopee which 
underlies it. The horizontal distance between band d is sometimes several miles. This is apt to 
be the case along the eastern margin of the Trenton area. Indeed the detached Trenton areas in 
Holt and Amherst, and notably that in Pilot Mound, townships comprise only this lower portion 
of the Trenton. 'llhe Shakopee limestone, [, underlying the St. Peter, is that which occurs along 
the tops of the immediate bluffs of the river, as at Preston, Lanesboro, Clear Grit, and Whalen. 
At Chatfield it is seen at the mill, and rises about thirty feet above the river. 

The strike of the Galena and Hudson River formations is often driven 
back several miles from that of the Lower Trenton. The limerock which 
lies below this shale is about twenty feet thick. The singular Trenton 
mounds, which have already been mentioned, are composed of the Lower 
Trenton, protected by a greater or less thickness of this green shale, and a 
portion of the St. Peter sandstone. The preceding diagram illustrates the 
manner of weathering down of the Trenton and St. Peter. Instances of this 
may be seen in almost any square mile, in the loam-covered area, along the 
out-running strike of the Trenton. 

Throughout the Galena and Upper Trenton areas are found a great 
many depressions that are well known as "sink-holes". These consist ofbro
ken down spots in the drift, or loam, where it had been spread over a pre
existing canon in the rock. In some places they are very numerous, but 
they are confined, so far as known, with but very few exceptions, to these 
limestone areas. They throw some light on the condition of the rocky sur
face prior to the period which witnessed the spreading of the drift. The 
rock'was wrought, at least in Fillmore county, in very much the same man
ner as we now see it along the river gorges. The immense valleys of erosion 
which we see, not only in Fillmore county but also throughout the tract 
that has been denominated the "driftless area", were excavated before the 
glacial period. Where the streams of the present time run in such gorges 
they have been so located by the exigencies ot surface drainage and ero
sion since the last glacial epoch. That these gorges antedate the last ice 
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sion since the last glacial epoch. That these gorges antedate the last ice 
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period is shown by their existence beneath the glacial drift. These sink

holes sometimes occur in lines, and with increasing frequency and size 

toward a large valley, and at last coalesce so as to form a continuous 

valley, though frequently without running water, that becomes tribu

tary to the larger gorge. These gorges under the drift can sometimes 

be traced for some distance by a series of successive sink-holes. Some

times streams are lost in them, and re-appear at lower levels. There are 

several well-known subterranean passages in the county. Lost creek, in 

.J ordan township, and the Brook Kedron, in Sumner, both have under

ground passages for several miles. Canfield creek, south of Forestville, 

runs underground about twelve miles, and, finally, the south branch of 

Root river sinks in the N. E. i sec. 19, Forestville, and runs underground, 

except in high water, to about the center of section 21, wher!3 it re-appears. 

These underground passages are in the area of the Galena.. They indicate 

the corrugated appearance the country presented prior to the overspread

ing of the drift and the loess-loam. The Galena cannot be supposed to 

have been any more subject to such causes as produced this channeling in 

the rock than the formations of the Cambrian. There is some reason, how

ever, why these gorges are found almost entirely confined to that limestone. 

As has been said, the Cambrian consists of alternating sandstones and lime

stones, which conduces to their breaking down laterally, the sandstones 

easily crumbling out. The Galena limestone, on the other hand, in con

junction with the Trenton, while they have a thickness of 160 feet, more 

or less, have, near the bottom, ~ bed of impervious shale which prevents 

the downward infiltration of the surface water, and protects the underlying 

sandstone. Hence the erosions that operate laterally, in tearing down the 

Cambrian formation, are occupied in the Galena and Trenton limestone 

area, in cutting narrow perpendicular gorges. For this rea80n the Galena 

area is everywhere the highest in the county. From the eastern boundary 

of the Trenton, looking east, one beholds a broad landscape, lying severa,} 

hundred feet, in some places, below him, the effect of the more rapid denu

dation of the rocks in that portion of the county. Into such narrow gorges 

neither the drift nor the loess-loam, however deposited, would enter with 

such compactness as to close up the pre-existing water courses; and when 

partially closed up, as they were wherever sink-holes have since appeared, 
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they have been undergoing ever since a process of re-excavation. This 

process is revealed in the occasional collapsing of the surface soil, and thus 

the formation of a new sink-hole, and in the enlargement of others, since 

the settlement of the county. 
Elevations in .Fillmore county on the Southej'n Minnesota division, Ohicago, Milwaukee and 

Saint Paul milway. 

From George B. Woodworth, assistant engineer, La Crosse. 

Distances in mi1es Hights in feet 
from La Crosse. above the sea, 

Rushford, 29.9 714 
Peterson, 3L5 748 
Whalen, 43.4 778 
Root river bridge, 46.0 793 
Root river bridge, 47.5 816 
Lanesboro, 48.0 833 
Root river bridge, - 51.7 865 
Isinour's, 53.6 891 
Fountain, 59.3 1294 
Depression, grade, 60.6 1251 
~ummit, grade, 64.7 1322 
Wykoff, - 66.5 1302 
Summit, grade, 68.5 1359 
Spring Valley, - 73.6 1268 

Mean elevation of the county. From the contour-lines shown on the 

map the average elevation of each township is estimated as follows: 

Rushford, 1025 feet above the sea; Norway, 1150; Preble, 1050; New

burgh, 1150; Arendahl, 1075; Holt, 1050; Amherst, 1150; Canton, 1175; Pilot 

Mound, 1025; Carrollton, 1050; Preston, 1125; Harmony, 1200; Chatfield, 1100; 

Fountain, 1200; Carimona, 1175; Bristol, 1250; Jordan, 1200; Fillmore, 1225; 

Forestville, 1225; York, 1275; Sumner, 1275; Spring Valley, 1275; Bloom

field, 1300; and Beaver, 1300. The mean elevation of Fillmore county, 

derived from these figures, is approximately, 1170 feet above the sea. 

Soil and ti1nber. The soil of the county is generally very fertile. The 

immediate surface is a loam. This varies in color and composition, as well 

as in origin. That portion of the county covered with the northern drift 

has primarily a drift soil, which consists of gravelly clay. Where this 

forms the immediate surface, which is the case only on knolls and on the 

brows of the river bluffs, it affords a soil of an ashen color, if dry. In tim

bered belts it is more stony or gravelly. In the open prairies, and in low 

ground, it is covered with a loam. This is believed to have resulted from 

the natural decomposition of the coarse materials of the drift, under the 

calcining influence of the prairie fires, and the frosts of the ages. It has 

• 
FILLMORE COUNTY. 277 

Elevations. J 

they have been undergoing ever since a process of re-excavation. This 

process is revealed in the occasional collapsing of'the surface soil, and thus 

the formation of a new sink-hole, and in the enlargement of others, since 
the settlement of the county. 

Elevations in Fillmore county on the Southej'n Minnesota division, Ohicago, Milwaukee amI 
Saint Paul milway. 

From George B. Woodworth, assistant engineer, La Crosse. 

Distances in miles Rights in feet 
from La Crosse. above the sea, 

Rushford, 29.9 714 
Peterson, 31.5 748 
Whalen, 43.4 778 
Root river bridge, 46.0 793 
Root river bridge, 47.5 816 
Lanesboro, 48.0 833 
Root river bridge, - 51.7 865 
Isinour's, 53.6 891 
Fountain, 59.3 1294 
Depression, grade, 60.6 1251 
~ummit, grade, 64.7 1322 
Wykoff, - 66.5 1302 
Summit, grade, 68.5 1359 
Spring Valley, - 73.6 12058 

Mean elevation of the county. From the contour-lines shown on the 

map the average elevation of each township is estimated as follows: 

Rushford, 1025 feet above the sea; Norway, 1150; Preble, 1050; New

burgh, 1150; Arendahl, 1075; Holt, 1050; Amherst, 1150; Canton, 1175: Pilot 

Mound, 1025; Carrollton, 1050; Preston, 1125; Harmony, 1200; Chatfield, 1100; 

Fountain, 1200; Carimona, 1175; Bristol, 1250; Jordan, 1200; Fillmore, 1225; 

Forestville, 1225; York, 1275; Sumner, 1275; Spring Valley, 1275; Bloom

field, 1300; and Beaver, 1300. The mean elevation of Fillmore county, 

derived from these figures, is approximately, 1170 feet above the sea. 

Soil and tim,her. The soil of the county is generally very fertile. The 

immediate surface is a loam. This varies in color and composition, as well 

as in origin. That portion of the county covered with the northern drift 

has primarily a drift soil, which consists of gravelly clay. Where this 

forms the immediate surface, which is the case only on knolls and on the 

brows of the river bluffs, it affords a soil of an ashen color, if dry. In tim

bered belts it is more stony or gravelly. In the open prairies, and in low 

ground, it is covered with a loam. This is believed to have resulted from 
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never been stratified, or arranged with any regularity that would indicate 

its having been deposited either by standing or running water. In most 

cases, specially on the open prairie, it is nearly black. As it is mingled 

with the drift clay it becomes lighter colored. In the low grounds it is 

much thicker, and also of a black color. Overlapping the drift area in a 

belt about five miles wide, is a soil formed by the mingling of the loess-loam 

with the drift. The loess-loam is later than the glacial drift, and in the 

process of deposition it is modified by contact with the drift clay. The 

loess-loam is indistinctly stratified, though it usually appears massive, and 

consists of fine, often clayey sediment. The soil derived from it, usually . 

sandy and light colored or rusty, is sometimes so clayey as to make, when 

wet, a fine and very slippery mud. The soil derived distinctly from the 

loess-loam covers at least one-half of the county, and is supposed to extend 

to the Mississippi river. It makes a rich and apparently strong soil, as it 

supports a cropping of wheat from year to year. It is impossible to define 

its western limit. If it were derived from a long-standing inland lake some 

beach-lines would be found indicating its western boundary. No beach

lines have been found. That it was deposited from standing water can 

hardly be questioned. It thins out westwardly gradually, passing through 

. a confused or mixed condition resulting from the mingling of the drift ma

terials with the sediment, or by its overlapping the drift. While the essen

tially loess-loam soil of the eastern part of the county, can be distinguished 

easily from the drift soil of the western, no line of demarkation separating 

them has been noticed. A line drawn from the southeast corner of Bristol 

to the northeast corner of Jordan would roughly set off the area that has a 

distinctively loess-loam soil. West of that is a belt of five or six miles wide, 

in which the loess-loam soil mingles with the drift soil. The rest of the 

county toward the west is occupied with a distinctively drift soil, or drift
loam soil. 

Trees (ineZ sh~'ubs OJ Fillmore county. 

The following list embraces such native trees and shrubs as were seen in the survey of the 
county. The trees are arranged in the estimated order of frequency. The area covered by native 
timber is steadily increasing. A large proportion of the county is covered with bushes which are 
co~posed of hazel, aspen, oak (two sorts) and, where these are wanting, a species of low willow 
WhICh seems to come up first after the prairie fires are stopped, After the willow, hazel and oak 
and aspen gradually come in, and in time convert the original prairie to a bushy or timbered re
gion, Over some large tracts in the county this process is going on. There are thousands of acres 
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of young native timber, not exceeding five or six inches in diameter, due to this gradual change 
since the suppression of the prairie fires. 

Quercus macrocarpa, Michx. Bur oak. 
Quercus coccinea. Wang .• var. tinctoria, Gray. Black oak. 
This is the oak that is abundant as underbrush, and small trees. It often forms thickets 

skirting the outlines of a prairie. Large trees are found in the heavy timber in the northwestern 
portion of the county. 

Populus tremuloides, Michx. Aspen. Generally small, and on the borders of prairies. 
Quercus alba, L. White oak. Common in the timber in Spring Valley and Jordan town

ships, and generally along the valleys of the principal streams. 
Prunus Americana, Marshall. Wild plum. 
Populus grandidentata. Michx. Great-toothed poplar. Very frequently mistaken for the 

American aspen. 
Ulmus Americana, L. (Pl. Glayt.), Willd. American elm. 
Tilia Americana, L. Bass. 
Fraxinus Americana, L. White ash. 
Pirus coronaria, L. American crab-apple. Common along the margins of prairies and in 

open valleys. 
Ostrya Virginica, Willd. Ironwood. 
Acer dasycarpum, Ehr. Soft maple; white or silver maple. 
Acer saccharinum, Wang . . Sugar maple. Common in the heavy timber in Spring Valley 

and Jordan townships. 
Populus monilifera, Ait. Cottonwood. 
Prunus serotina, Ehr. Black cherry. Trees generally small. 
Carya amara, Nutt. Bitternut. 
Juglans cinerea, L. Butternut. Seen most abundant in the heavy timber in the north-

western part of the connty. 
Prunus Pennsylvanica, L. Wild red cherry. 
Cratregus coccinea, L. Thorn apple. 
Cratregus Crus-galli, L. Cockspur thorn. 
Betula papyracea, Ait. Paper or canoe birch. Trees small; generally on stony soil, or 

along rocky river banks. 
Juglans nigra, L. Black walnut. In the heavy timber of the northwestern part of the 

county. 
Negundo aceroides, Mcench. Box-elder. 
Juniperus Sabina, L., var. procumbens, Pursh. Trailing cedar; savin. Along the rocky river 

bluffs. 
Pinus Strobus, L. White Pine. An occasional large tree is seen along the river bluffs, bu t 

the most of it suitable for lumber has been cut. 
Carpinus Americana, Hichx. Water beech. 
Carya alba, Nutt. Shagbark hickory. Seen in the valley of Root river, and in the tributary 

gorges, at Rushford. 
Rhus glabra, L. Smooth sumach. 
Comus paniculata, L' Her. Panicled cornel. 
Comus circinata, DHer. Round-leaved cornel. 
Symphopcarpus occidentalis, R. Br. Wolf b erry. 
Lonicera grata, Ait. American woodbine. 
Amelanchier Canadensis, Torr. and (fray. Juneberry. 
Corylus Americana, Walt. Hazelnut. 
Rubus villosus, Ait. High blackberry. 
Rubus strigosus, Michx. Red raspberry. 
Rubus occidentalis, L. Black raspberry. 
Rosa blanda, Ait., and R. lucida, Ehr. Dwarf wild ro~e. 
Vitis cordifolia, Michx. Frost l{I"ape. 
Ampelopsis quinquefolia, Michx. Virginia creeper. 
Spirrea opulifolia, L. Nine-bark. 
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of young native timber, not exceeding five or six inches in diameter due to this gradual change 
since the suppression of the prairie fires. ' 
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Negundo aceroides, Mcench. Box-elder. 
Juniperus Sabina, L., var. procumbens, Pursh. Trailing cedar; savin. Along the rocky river 

bluffs. 
Pinus Strobus, L. White Pine. An occasional large tree is seen along the river bluffs, but 

the most of it suitable for lumber has been cut. 
Carpinus Americana, Michx. Water beech. 
Carya alba, Nutt. Shagbark hickory. Seen in the valley of Root river, and in the tributary 

gorges, at Rushford. 
Rhus glabra, L. Smooth sumach. 
Comus paniculata, L'Her. Panicled cornel. 
Comus circinata, L'Eer. Round-leaved cornel. 
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Lonicera grata, Ait. American woodbine. 
Amelanchier Canadensis, Torr. and Qj'ay. Juneberry. 
Corylus Americana, Walt. Hazelnut. 
Rubus villosus, Ait. High blackberry. 
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Spirrea opulifolia, L. Nine-bark. 
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Viburnum Lentago, L. Sheep-berry. 
Rhus typhina, L. Staghorn sumach. Rare. 
Celastrus scandens, L. Climbing bitter· sweet. 

[Geological structure. 

Trees in the order of abundance at Lime Oity. Mr. L. G. Odell estimates the trees about Lime 
City in the following order of abundance. Black oak, basswood, sugar maple (largely cut off), 
aspen, white ash, ironwood, white elm, white oak, red elm, rock elm, black ash, butternut, bitter
nut, hackberry, white pine, red cedar, box-elder, cottonWOOd, black cherry, water beech, black wal
nut, bur oak (on the outskirts of the timber), juneberry, black haw, stag (or spotted) alder, juniper 
(a shrub that hangs over the bluffs, growing in clumps), balsam fir, whitewood (also called yellow 
poplar, formerly cut into lumber, now nearly gone, probably the Populus grandidentata), leather
wood (on the tops of the bluffs), and doubtfully the American yew. 

THE GEOLOGICAL STRUCTURE. 

The rocks of the county belong to the Devonian, and to the Silurian 

and Cambrian ages. The Cretaceous also appears in Sumner township, in 

the extreme northwestern corner of the county. They occur as arranged 

in the following order, with their approximate thicknesses. 

L Cretaceous, thickness unknown, perhaps twenty-five feet, lying 
unconformably over the older rocks. 

2. Upper Devonian, Hamilton, ( 

3. Lower Devonian, Corniferous? ~ 
100 ft? 

4. Niagara, of the Upper Silurian, - 100-150 ft. 
5. 

6. 
Maquoketa, of the Lower Silurian, (Hudson River, ~ 

Galena, of the Lower Silurian, ~ and Utica slate? ( 
75-100 ft.* 

75-100 ft. 

160 ft. 

122 ft. 

75 ft. 

7. 
8. 
9. 

10. 

11. 

12. 

Trenton, of the Lower Silurian, 
St. Peter,) ( 

II I' Shakopee, 

Jordan, I. Cambrian I 

St. Lawrence, I ' I 
St. Croix, J l 

25-40 ft. 

200 ft. 

- Exposed 375 ft. 

With the exception of the Cretaceous these formations have a strike 
across the county northwest and southeast. They have a gentle dip, at least 

theoretically, toward the southwest, though no general dip is perceptible. 

The oldest rock in the county is the St. Croix sandstone, which appears in 

the northeastern corner of the county. The latest, except the Cretaceous, 

is the Devonian, in the southwestern part of the county. The areas of out

crop are shown by the colored map of the county (plate 10) accompanying 

this report. The boundary between the r:erenton and the St. Peter is the 

'Geology of Wiseonsin. 1862. Vol. I., p. 181. 
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most accurately defined, owing to the terrace which marks it. The bound

ary between the St. Peter and Shakopee it is impossible to ascertain cer

tainly, because of the universality of the loam, which acts, in that respect, 

just the same as a heavy drift deposit, and also because of the persistency 

of the Shakopee compared to that of the St. Peter. When the friable rock 

is below a hard and persistent one, as the St. Peter below the Trenton, the 

boundary between them can be traced out easily by the resulting topo

graphy; but when the soft one is uppermost it wedges out imperceptibly 

under the loam, or drift, and one can not say when it is all gone. In the 

western part of the county the lines are all obscured by the prevalence 0 f 

the drift. The Maquoketa shales have but little exposure in the county. 

They are visible in the bluffs of the Upper Iowa river, at Lime Springs, 

about three miles south of the state line, and continue through Fillmore 

county, in the strike of the Lower Silurian, appearing at Spring Valley. 

The St. Croix sandstone. The area of the St. Croix sandstone is small. 

It occupies the lower portion of the river bluffs, and the bottom-land in

cluded between them, from the county line, near Rushford, to near Lanes

boro. This bottom-land is sometimes two miles, or more, in width, hut it 

is an alluvial deposit and never reveals the rock. The only rocky outcrops 

are in the slopes of the bluffs. This sandstone also enters the county in a 

similar manner, in the valley of the south branch of Root river, and extends 

about three miles west of the county line. 

Its general lithological character is all that can be learned of this rock 

from its exposures in Fillmore county. The opportunity for examination 

is very unfavorable. The bluffs, over the interval occupied by it, are almost 

universally turfed, and a heavy talus riSles nearly or quite to the lower level 

of the St. Lawrence limestone. It is in general a light-colored sandstone, 

with alternations of limestone, and some shale, in its upper portions. The 

sandstone layers crumble easily. Some of the beds are of a very coarse 

grain, but the quartz is generally white, almost transparent. The lime-

. stone layers are like that of the St. Lawrence, and contain a few fossils, 

none of which have been studied yet with care sufficient for reliable specific 

identification. At Whalen about ninety-five feet of the St. Croix sandstone 

is included in the lower slopes of the bluffs. This thickness of bedding dis

appears below the river level before reaching Lanesboro. At Rushford the 
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sandstone and talus, which is supposed to consist mainly of sandstone, rise 

375 feet above the river. Near the upper portion of the sandstone a con

spicuous terrace or line of frequent exposure, producing a shoulder, may be 

seen along the creek in entering Rushford from the south. 

The St. Lawrence limestone. This is the lowest portion of the Lower 

Magnesian formation of Dr. D. D. Owen. In the annual report for 1873 the 

geology of the Minnesot'a valley is given. It is there announced that the 

great formation to which the name Lower Magnesian had been applied, con

sists of three distinct members-two limestones separated by a sandstone

and the names of the localities where these members have their character

istic outcrops, in that valley, were applied to distinguish them, as they 

were certain to play an important part in working out the detailed geology 

of the eastern portion of the state. 

The area of this limestone is embraced in one with that which on the 

accompanying plate includes also the areas of the Jordan and Shakopee 

formations. Along the river bluffs nearly to Rushford it is found only in 

the lower portion of the limestone belt, as the Jordan sandstone and Shak

opee limestone are both preserved and overlie it, but toward Rushford this 

limestone begins to be the only one that is found in the bluffs, the upper 

members of the Cambrian having a strike across the country some miles in 

either direction away from the immediate valley, There are places, how

ever, even further east still, where the overlying Jordan and Shakopee are 

preserved and appear in the tops of the river bluffs. The St. Lawrence ex

tends in the bluffs of the Root river to some distance above Isinour's station, 

and nearly to the lower mill at Preston. The valley of Watson's creek at 

Isinour's station is cut about twenty-five feet into the St. Lawrence. At 

Lanesboro the amount of the St. Lawrence visible is about 195 feet. At 

Whalen 155 feet are seen in the upper portion of Whalen's bluff. At 

Rushford the uppermost 190 feet of the bluffs are of the St. Lawrence. The 

thickness of the formation is not far from two hundred feet. 

The St. Lawrence in Fillmore county is a dolomitic limestone, with some' 

of its layers distinctly arenaceous, and stained with green sand. In general 

its bedding is regular and evident, but there is a thickness of about fifteen 

feet near the bottom of the formation in which the bedding is confused, or 

the layers are lost horizontally Below this confused bedding are, however, 
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about twenty-five feet of regular beds, which have a fine even grain, and 

though not plainly arenaceous, yet have a very fine grit. On fresh surfaces 

it is of a buff color, varying to cream color. The upper portion abounds in 

patches of white calcite. There are also in the upper portion spots that 

show thin, concentric, though wavy laminations, as if from concretionary 

forces, or the result of silicified ma~ses of foraminifers, reminding the ob

server of the laminated masses of limestone from the Laurentian containing 

the Eozoon Canadense of Dr. J. W. Dawson. Though the most of the rock 

of this formation is vesicular, often coarsely so, it is much used for building, 

for which it furnishes both large blocks for the heaviest masonry, and fine

grained stone that can be cut into delicate forms. When cut for window 

caps or sills the cut surfaces are nearly white. The bedding varies in 

thickness from two or three inches to two or three feet, and sometimes 

embraces thin beds of shaly, light-colored, fine-grained rock that is useless 

for all purposes. 

At Clear Grit mills, in the valley of Root river, the St. Lawrence begins 

to show a continuous line of bare rock, in the river bluffs, running along 

the lower slopes, and causes a shoulder or terrace in the general descent. 

A quarry near the mill-dam shows about fifteen feet of even layers. Above 

these are the layers represented in the railroad cut near that place. These 

are light-colore·d, dolomitic, vesicular, abounding in patches of calcite with 

some chert and siliceous concretions, the latter sometimes covered with 

limonite, pseudomorphous after pyrite or marcasite. The annexed profile 

exhibits the cut and the materials exposed. 

FIG. 16. RAILROAD CUT AT CLEAR GRIT. 

Explanation. 

~ §'~~~;~:::::·:';·:::::j;;~::;~::::=·~i:~~~:;;-:.::.::~E 
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At Whalen the St. Lawrence is finely exposed in the bluff that stands 

in the valley about half a mile below the village. It has here been consid

erably quarried, and furnishes a very good stone for buildings. It lies in 

even layers which are easily broken into desirable size and shape, furnish

ing a good cut-stone of close grain, without openings. Of the 155 feet that 

here overlie the St. Croix sandstone, ~nly the lower portion is well exposed. 

The exposed layers are separated from those seen at the quarry at Clear 

Grit by an interval of fifty feet. They consist of the following parts, aggre

gating sixty feet. 
Section at Whalen. 

1. Slope, hid by turf (St. Lawrence), 95 feet. 
2. Heavy beds, even-grained, vesicular, the best general building stone, 20 feet. 
3. Bedding confused, not evident, lenticular, 15 feet. 
4. Fine grit, regular beds, dolomitic, 20 feet. 
5. Hard, arenaceous, projecting, fossiliferous with the remains of trilobites, 5 feet. 

At Lanesboro the St. Lawrence has been used in the construction 

of the principal buildings. The quarries are owned by the Lanesboro Mill 

Company. The stone presents the usual characters, but has associated 

masses of marcasite, largely converted to limonite, showing orthorhombic 

and other forms of crystallization. In some of the cherty nodules are found 

small orthorhombic crystals of hydrated iron peroxide formed by the con

version of marcasite into limonite. This iron ore is quite plentiful, but 

seems not to be a native of the rock. It embraces crag and bog-ore depos

its, and is referable to the drift period. (See under drift.) 

The Jordan sandstone. The sandstone lying next above the St. Law

rence limestone, is not so frequently seen along the river bluffs. It is most 

commonly embraced in that inter·val of slope that comes between the two 

lines of limestone outcrop, which is mostly turfed over, as in the bluffs at 

L:mesboro, and at points between Preston and Lanesboro. Farther down 

the river, where the strike of the Shakopee runs back from the river a few 

miles on either side of the valley, it occupies the undulating surface between 

the immediate river bluffs and the boundary of the Shakopee, as at Rush
ford.* 

In Fillmore county the thickness of the Jordan is not so great as it is 

"This sandstone in th~ Minnesota valley has heen mistaken for the Potsdam, the overlying Shakopee being sup
posed to be the lower portlon of the Lo;V~Y Magnesian. Uwen1s geoLogical survey Of Wisconsin, Iowa and Mimnesota. 
pp, 481-495, See, al:,o, Prof, James Hall s Notes on the geology of som. po'rtions of M~nesota from St, Paul to the western 
part of the state," 1865. 
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commonly embraced in that inter·val of slope that comes between the two 

lines of limestone outcrop, which is mostly turfed over, as in the bluffs at 

Lrmesboro, and at points between Preston and Lanesboro. Farther down 

the river, where the strike of the Shakopee runs back from the river a few 

miles on either side of the valley, it occupies the undulating surface between 

the immediate river bluffs and the boundary of the Shakopee, as at Rush

ford.* 

In Fillmore county the thickness of the Jordan is not so great as it is 

"This sandstone in th<;, Minnesota valley has heen mistaken for the Potsdam, the overlying Shakopee heing sup
posed to be the lower portlOD of the Lo;V~Y Magnesian. Uwen1s geological survey Of Wisconsin, Iowa and Mintnesota. 
pp,481-495, See, al:,o, Prof, James Hall s Notes on the geology of som. po'rtions Of M~"esota from 8t, Paul to the western 
part of the state," 1865. 
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in the Minnesota vaJley. It seems to vary from twenty-five feet to forty 

feet. It is uniformly a coarse-grained quartzose, crumbling and light-col

ored sandstone. It is sometimes locally stained with iron from surface 

water, when it presents a reddish or rusty color, and is apt to be much 

harder. It has in such cases a shell or thin coating of harder rock about 

half an ineh in thickness on the weathered surfaces, on penetrating which 

the grains are loosely cemented and even crumbling. In other places it 

presents internally a streaked appearance, due to the stoppage of iron fil

tering through its strata. No fossils have been found in it in this county. 

One of the best exposures for examining this sandstone may be seen at 

Preston, where it rises twenty-five feet above the level of the river opposite 

the stone mill, and is surmounted by about thirty-five feet of the Shakopee 

limestone. The bluff itself rises about ninety-five feet above the river, but 

the contents of the upper portion, though probably of the Shakopee, are not 

certainly known. The loam covers it. The bedding of the stone here)s 

regular, though in some places a little wavy, and is of all thicknesses from 

a foot to three or four inches. 

At Lane~boro the Jordan exhibits, near the top, a finely concretionary 

structure. The balls vary from a few inches to nearly a" foot in diameter. 

Some of them are elongated, and several are frequently united. The rock 

itself is generally friable and crumbles out, leaving the concretionary shapes 

visible. They are often loosened and roll down the bluff. They lie in 

approximate layers for a thickness of four or five feet. Some of them are 

pendant from the projecting shelf, and stud the whole under surface. They 

are generally spherical, but when they are lengthened perpendicularly they 

show the original lamination that ran through the rock, in the form of rings 

and furrows. 

At Clear Grit the Jordan is twenty-five feet thick, and is exceedingly 

ferruginous. At Lanesboro it is about forty feet thick. 

The Shakopee limestone. This is so named from the village of Shakopee 

in Scott county, on the Minnesota river, where it was first identified as a 

distinct member of the great Lower Magnesian formation of Dr. Owen.* 

In Fillmore county it is more frequently seen along the valley of Root river 

-'Dr. Owen's detailed descriptions apply the name Lower Ma(}nesian tothe St. Lawrence limestone, and Dr, Shu
mind's to the Shakopee, as these limestones .were regar.ded as one. Where,er ~hey saw the Jordan sandstone they mis
t.lok it either for the St. Peter or the St. CrOIX, though III the latter case SUppOSlllg it to be of the age of the Potsdam. 
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and its tributaries than any other formation. As it lies between two sand

stones, each of which easily crumbles away under the operation of the 

elements, it is made to have a prominent position in giving form to valleys 

and river bluffs. The north branch of Root river enters it about six miles 

northwest of Chatfield in Olmsted county; thf} middle branch near the town 

line between Chatfield and Jordan, and the south branch but a short dis

tance below Forestville. South Root river strikes it near Henry in Amherst 

township. Thus throughout about two-third:;; of the county it is the con

stant companion of the traveler along the river valleys, and it meets him 

often in the uplands, and in the valleys of little creeks. Its effect on the 

topography is to render the valleys narrow, rocky and abrupt. East of'the 

general area of the St. Peter sands.tone and the Trenton limestone it pro

duce.; a shoulder in the descent from the uplands to the valley. The fol-

.. ling diagram, taken at Chatfield on the northern boundary of the county, 

illustrates in general the effect of this limestone in producing a terrace 

along the lower slopes of the river bluffs. 

Chatfield 

FIG, 17. PROFILE OF THE NORTH SIDE OF THE VALLEY AT OHATFIELD. 

Ezplanatifrn. 

1. Loam ...•....................•.•••. ................... 6-10 feet. 5. St. Peter ........................................................ 122 feet. 
2. Upper Trenton ................................... 20-50 feet. 6. Shakopee .......................................................... 30 feet. 
S. Green shale.......... ... ............... ...... ....... 15 feet. 7. Flood plain. 
4. Lower Trenton............ ...... ...... ...... ...... 20 feet. 

The descent from the general level of the country at Chatfield (No.1) 

to the river (No.7) is about 222 feet, of which about thirty feet are of the 

Shakopee, the Shakopee being at the river. The broad terrace on which 

Chatfield stands is constituted of the Shakopee overlain by irregular thick

nesses of the St. Peter, with some drift and loam. The lithology of the 

Shakopee is very much the same in Fillmore county as has been described 

in reports on Houston and Winona counties. It is very similar to the 

St. Lawrence, with much less of green-sand. It contains at Chatfield con-
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siderable disseminated sand, and nodules of calcite. The calcite is some

times purely transparent, so as to exhibit the double refraction of Iceland 

spar, partmg into large rhombohedrons, but the most of it is opaque. It is 

sometimes interspersed with sand grains taken up in the process of crys

tallization. These are so abundant as to make, of some crystalline masses, 

a sandstone which is then nodular and hard, with warty projections. 

At Parsley's ford, center of section 15, Chatfield, a bridge has been 

built over the river, the abutments being of the Shakopee stone taken out 

near the ford on Mrs. Doyle's land. At the ford the river is on the Jordan 

sandstone. There has been considerable stone cut off the bluffs, in the 

Shakopee, for use in the railroad bridge near the same place, and laid up in 

heavy blocks; but much of the Shakopee is in irregular and thin layers, 

unfit for such use. 

At almost any point east of Chatfield and Carimona the Shakopee can 

be seen by one crossing the valley of the Root river, exhibiting its peculiar 

tendency to narrow the valley, and forming a conspicuous bench or shoul

der. Tlie following diagram of a general profile section of the valley illus

trates its form at points between Preston and Lanesboro; also between 

Chatfield and Lanesboro along the north branch. At Preston the rocks 

show a dip to the south. 

FIG. 18. GENERAL PROFILE SECTION ACRO,BS THE VALLEY OF ROOT RIVER. 

Exp!anation. 

1. Galena or Upper Trenton limestone. 5. Shakopee limestone. 

2. Green shales. 6. Jordan sandstone. 

3. Trenton limestone. 7. St. Lawrence limestone. 

4. St. Peter sandstone. 

At Isinour's station the battlements of rock that enclose the valley, 

rising about thirty feet above the water, are of the Shakopee. There is an 

undulating ascent thence over the St. Peter to near the Trenton terrace, 

which rises nearly perpendicular about fifty feet. Beyond that is a fiat, 

running sometimes ~ut eight or ten rods, but not unfrequently a quarter 
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of a mile, when a further gradual ascent begins, covering the Green shales 

and the Upper Trenton. This last ascent, with the loam that here covers 

the country, generally makes about 175 feet. 

-.::rn:::w KJ: LANE SB ORO 
SlIClWlNll 'l!ElE SHAJmPEEI AlID ~ClB 

FIG. 19. 

At Carimona the Shakopee is visible in the banks of the river, rising 

twenty-five or thirty feet. Its average thickness is about seventy-five feet. 

The St. Peter sandstone. The thickness of this well-known formation 

III Fillmore county does not vary much from 125 feet. At Chatfield It 

measures, by aneroid, 122 feet. In lithological characters it is uniformly a 

clean, white sand that easily crumbles. N ear Fountain an exposed section 

near the top of the formation afforded fragments of an unknown species 

of Lingttlepis, the first and only fossil of any kind that had ever been re

ported from this rock. * The following section was taken at this place. It 

includes the overlying Trenton and the Green shales, as seen at the old 

quarry of Mr. Joseph Taylor, section 13, Fountain. 
Section near FOttntain. Quar?1j of Joseph Taylor. 

No. 1. Green shale, embraoing lenticular slabs of limestone that are eminently fossilifer8u8, seen 3 feet. 
No.2. Limestone, of a bluish.gray color, in beds four to six inches thick, free fro m shale, though the layers are 

sometim •• thinly separated by shaly partings, 10 feet. 
No.3. Arenaceous and ferruginous shale, alternating horizontally with firmly cemented patohes of sandstone, 

2 feet. 
No.4. Massive, coarse sandi white, except when iron-stained; contain ing irony, quartzyte pebbles. and fragile 

remains of bivalves. 
No.5. Green shale, with some arenaceous and calcareous laminations, 3 feet. 
No.6. Cemented sandstone, the cement being shale and lime, forming when the bluff is weathered, the 1I00r 01 a 

bench, 1 foot. 
No. 7. White sand in beds that are about one foot thick and horizontal , 6 feet. 
No.8. A course in the sandstone m ore firmly cemented, forming a table, but less persistent than No, 6,1 foot. 
No.8. Massive sandstone, in some places showing an oblique laminution, seen 6 feet. 

. .'PlOt. T. C. Chamberlin h~s since reported organ ic remains, consisting of the tubes of Scolithus and fucoidal mark
lOgS, tn the St. Peter sandstone 10 eastern Wisconsin. Geology of Wisconsin Vol. II. 1873-7 p. 288 See also the Dakota 
county report. ' I "\ I • 
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The Southern Minnesota railroad here enters on its descent to the Root 

river valley. 

The species of Lingulepis mentioned is found in No.4 of the foregoing 

section. The remains are exceedingly fragile, and as the grains of sand in 

which they are embraced are feebly cemented together, it is nearly impos

sible to transport or even to handle them without their falling to pieces. 

These fragments, for no entire specimens were obtained, are arranged pro

miscuously in the coarse sand, and are all confined within three feet of the' 

top of No.4. They seem to have suffered the attrition and fracture inci

dent to coarse sedimentary transportation. 

The remarks. that have already been made on the topography ot the 

county, and the diagrams that have been given, will sufficiently elucidate 

the nature of the St. Peter sandstone, and its important part in the causes 

that have diversified the surface of Fillmore county. 

The Trenton limestone. That which has been described hitherto, in this 

volume, as the Trenton limestone, embraces a thickness of strata amount-

.ing to not more than twenty-five feet. These calcareous strata are over

lain in Houston and Winona counties, by a series of shales and shaly strata, 

embracing some lenticular layers of very fossiliferous limestone, likewise 

belonging to the Trenton period, amounting to perhaps twenty-five feet, 

which have been referred to the Hudson River epoch ot that period. In 

Fillmore county, above these shaly strata, appears a considerable thickness 

of other calcareous strata belonging to the same period, which are the 

equivalent of the Galena limestone, and of the strata which in the reports 

of progress were distinguished as Upper Trenton, (l,}Uounting to about 125 

feet. The exact position of these strata in the Trenton period it is not 

possible to state, but there is some reason to include them all within the 

Hudson River epoch, with some evidence of the presence also of the hori

zon of the Utica slate.* 
It has already been stated that the "green shales" of the annual reports 

seem to belong to the Hudson River group of New York. This is based 

mainly on the lithological resemblance; yet the Trenton fossil Columnaria 

alveolata, Goldfuss, was taken from these shales near St. Charles, in Winona 

county. If this coral be regarded as diagnostic of the Trenton epoch. the 
*Compare Transactions of the Albany Insiitul\l, Vol. X. June,1879. Th. Utica Slate and Related Formations. C. D. 

Walcott. 
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Trenton proper is increased to a thickness of about 160 feet, and the 

Galena formation only can be thrown with the epoeh of the Hudson River, 

as a possible equivalent of the Utica slate.* The proper arrangement 

of the rocks of the Trenton period in the county may be expressed thus: 

1. Maquoketa shales of Iowa, seen about 15 ft. 
2. Galena limestone, vesicular and magnesian, and Upper Tren-

ton, about 125 ft. 
3. Shales and shaly limestone, containing Columnaria alveolata, 20-25 ft. 

4. Trenton limestone, 20-25 ft. 
Of these, the first at least belongs to the Hudson River group of 

New York. 
There seems to have been little mention made of the "green shales," as 

such, in northeastern Iowa, in any of the geological reports of that state, 

although Prof. James Hall says that "a large admixture of shaly matter 

often marks the Black River limestone, which in some of its bands contains 

Ormoceras tenuifilum, and Gonioceras anceps," and that, "instead of alterna

tions of .calcareous and shaly lamime at the base of the group, there are.. 

beds of shale of considerable thickness without defined limestone bands."t 

Dr. John Locke, also, noted a series of strata at Prairie du Chien, in 

1839, of which he observed a thickness of thirty feet, made up of blue fos

siliferous limestone, abounding with its characteristic fossils, and having 

the usual external characters, alternating with blue clay-marl, the layers 

of stone being very thin and "apparently corroded," which he believed to 

be identical with the rocks of the Cincinnati group, or the Ohio blue lime

stone.t These beds lie, according to Dr. Locke, immediately above the 

"buff limestone," which is twenty feet thick, non-fossiliferous, and lies upon 

the St. Peter sandstone. This horizon of green shales is brought out dis

tinctly after it enters the state of Minnesota, by reason of the part it bears 
in producing the peculiar mounds of the "mound limestone." 

The transition from the St. Peter sandstone to the· Trenton is quite ab

rupt. There is but little commingling of qualities from the Trenton down

ward into the St. Peter, although a shaly layer of about two feet separates 

them. The limestone always projects boldly beyond the sandstone and the - , 
*8ee the reports on Goodhue and Rice counties. 
tR~por,t on the geological .'!rvey of low!', Vol. I., part I., p. 5b 57 • 
• gwen • report of a geologlcal exploratIOn of part of Iowa Wisconsin and lllinolll' 1839 bl' h d b th U I aenate In 1844, p. 135. '. , aa pu 18· e y • • 
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Trenton proper is increased to a thickness of about 160 feet, and the 

Galena formation only can be thrown with the epoeh of the Hudson River, 

as a possible equivalent of the Utica slate.* The proper arrangement 

of the rocks of the Trenton period in the county may be expressed thus: 

1. Maquoketa shales of Iowa, seen about 

2. Galena limestone, vesicular and magnesian, and Upper Tren

ton, about 

15 ft. 

125 ft. 

3. Shales and shaly limestone, containing Columnaria alveolata, 20-25 ft 

4. Trenton limestone, 20-25 ft. 
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of stone being very thin and "apparently corroded," which he believed to 

be identical with the rocks of the Cincinnati group, or the Ohio blue lime
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"buff limestone," which is twenty feet thick, non-fossiliferous, and lies upon 

the St. Peter sandstone. This horizon of green shales is brought out dis

tinctly after it enters the state of Minnesota, by reason of the part it bears 

in producing the peculiar mounds of the "mound limestone." 

The transition from the St. Peter sandstone to the· Trenton is quite ab

rupt. There is hut little commingling of qualities from the Trenton down

ward into the St. Peter, although a shaly layer of about two feet separates 

them. The limestone always projects boldly beyond the sandstone, and the 
*8ee the report.s on Goodhue and Rice counties. 
1Repor,t on the geologicals':'Tvey of Iowa, Vol. 1., part 1., p. 5557. 
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sandstone becomes immediately white and friable, with a very slight cal

careous cement. The Trenton· plays the most important part in producing 

the marked topographical characters of the central portions of Fillmore 

county, since by its superposition over the crumbling St. Peter, it comlti

tutes the edge of the shoulder or terrace that marks their line of superpo

sition, and not unfrequently spreads out on the top of an isolated table or 

mound, thinly overlain by the lower layers of the green shale. Under the 

head of surface features this point has been mentioned already, and the 

reader is referred to that section. 

In Fillmore county the Lower Trenton, known sometimes as the "buff 

limestone," which corresponds in horizontality with the limestone quarried 

at Minneapolis and St. Paul, is much less affected by disseminated shale than 

in those cities, and hence makes a much more desirable building stone. 

The color is light blue, and in quarrying the layers rarely exceed five inches 

in thickness. On weathered bluffs the bedding appears even thinner than 

that, being apparently not more than two inches. When these layers are 

opened and considerably quarried they combine, and produce layers that 

are from four to six inches in thickness. They are generally tough and 

hard, though when broken they often fracture conchoidally, and in unex

pected directions. The most striking fossils are specie'S of Orthocems, often 

regarded by the quarrymen as the remains of huge snakes, though really 

oceanic shell-fishes, a beautiful species of Lingula, named Lingu,la Elcleri by 

Mr. R. P. Whitfield, Orthis tr·icena1·ia, Con., O. per'vetct, Con., Strophomena 

alternata, Con., and numerous other brachiopods. 

The following details concerning this limestone will further elucidate 

this formation as it appears at various places in the county. 

S. E. i sec. 23, Spring Valley, quarry of John Kleckler. The rock here 

is a gray limestone, with interlaminations of shale. This is very different 

from the Devonian limestones, as seen at Spring Valley village. It is com

pact, and, with the exception of the thin laminre of shale, consists entirely 

of limestone. Exposed about ten feet. 
S. E. i sec. 23, Spring Valley, Jos. Lester has a quarry in the valley 

of the middle branch, very similar to Kleckler's. That of Henry Prosser 

occurs on S. E. i sec. 14. 
North part of sec. 25, Spring Valley. At l\fr. H. Perkins' saw-mill the 
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same rock is visible and has been wrought. From this point the banks 

of this creek become continuously rocky. 
G. W. Knight's quarry is near Fillmore, sec. 10. The stone is hard, 

gray, compact, brittle and fossiliferous, in beds of all thicknesses, depend

ing on the weathering and exposure, up to eight or more inches. It is sit

uated along the ravine, approaching Fillmore. 

Geo. Shepherd's quarry is also near Fillmore, on N. E. i sec. 9, and seems 

to consist mostly of isolated even layers in the shale that so frequently 

accompanies the Trenton. In this shale are Chmtetes, Rhynchonella and 

Strophomena. The stone is not of much account, owing to its being encum

bered so heavily with the shale, but is very desirable for the uniformity 

of its thickness. S. C. Pettit has a quarry of the same kind, N. E. i sec. 10. 

At Chatfield the Trenton appears in the highest bluffs on the north 

side of the village. It is made up very largely of shale, but affords also 

some even layers that are wrought. These have the same stratigraphical 

horizon as the stone at Minneapolis and St. Paul, but do not contain so 

much argillaceous matter. They are much firmer and more compact, 

though not so thick in the aggregate. Below these layers the St. Peter 

sandstone is seen. The Trenton at this point has a gentle dip N. E., while 

the Shakopee at the mill by the river dipsN. W. The brachiopods so com

mon at the falls of St. Anthony, are here seen in great numbers, and an 

occasional specimen of Lingula Cobourgensis, Bill. The section at the quarry 

of Dennis Jacob is made up of seven feet of limestone and shale, crumbling 
away, underlain by about eight feet of limestone. 

The old quarry of Mr. Joseph Taylor, sec. 13, Fountain, has been men

tioned already under the head of the St. Peter sandstone, and the exposed 

section given. At this quarry very large cephalopods have been taken out, 

and some fragments of galena have been encountered. The strata which 

belong to the Trenton at this point may be more fully described thus: 

Section oj the Trenton near Fountain. 

1. "Upper Trenton" strata, _ _ 10 feet. 
2. Green sh~les, containing various species of coiled shells, brachiopods, corals, 

lamelh?ran~hs and a small trilobite. Some of the calcareous layers em
braced In thIS shale are charged with oolitic brown hlBmatite, giving them 
a very rusty color when disintegrating, - - 20 feet. 

3. Limestone, of a bluish gray color, with some shaly layers, 10 feet. 
4. Arenaceous and ferruginous shale, 2 feet. 
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The quarry of Mr. Enoch Winslow is on the same horizon as Mr. Tay

lor's. It is situated on the bank of Sugar creek, S. W. 1 sec. 4-, Fountain. 

Another Oll the same horizon is that of John Johnson, two miles south 
of Fountain. 

The green shales. The interval covered by the green shale (20 feet) is not 

often seen well exposed .. The uppermost layers have been seen in Fillmore 

county only at Mr. Taylor's quarry above, but the lower layers are visible in 

many places where the Trenton is quarried. When wet constantly this shale 

becomes a plastic clay. Along the brow of the Trenton terrace it colors the 

earth in nearly all roadways that cross it, and produces, by shedding the sur

face water, very muddy spots, in which teams are sometimes mired. This 

shale always lies in thin layers, and sometimes embraces continuous beds ot 

blue limestone which are exceedingly fossiliferous. It also sometimes holds 

fragments of limestone of the same kind, in the form of slabs. A great 

many fragments of Chcetetes Lycoperdon accompany this shale and roll 

down the face of the weathered slope, besides crinoidal fragments. and 
species of 01'this, Leptcena and Str·ophomena. 

The Upper Trmton and Galena. By the Iowa geologists the Trenton 

limestone has been considered as embracing not only the lower calcareous 

beds, and the green shales, but also a part of the overlying limestone strata, 

fading off to the Galena formation upward by a gentle lithological change 

in the rock. But since the Hudson River horizon actually covers every 

thing of the Lower Silurian above the Trenton (in the absence of the Utica 

slate) this distinction between the" Upper Trenton," of the annual reports, 

and the Galena limestone, becomes one of much less importance, and of still 

less importance in counties farther north where the distinctive lithology ot 

the Galena fades out altogether. Hence for the sake of convenience, if any 

designation besides Hudson River, be needed, the term Galena m~y include 

all the calcareous strata above the green shales, belonging to the Lower 

Silurian. 

These calcareous beds, which have in part been denominated Galena, 

and in part Upper Trenton, include a thiekness of about 125 feet, and con

sist of a bluish, Qr grayish, evenly bedded limerock varying from fine

grained and compact, in the lower part, in layers of a few inches, to more 

vesicular, sometimes arenaceous, and often magnesian, beds of one to two 
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feet, toward the upper portion. They contain but little shale iu Fillmore 

county, and that is near the base and near the top. 

This rock forms a great many precipitous bluffs. It appoors in the 

form of mural faces along a great many creeks and canons in the central 

portion of the county. It generally rises nearly perpendicularly from the 

top of a short talus to the summit, exhibiting a continuous section of the 

bedding. Its area is pre-eminently the region of sink-holes. The canons 

that are so frequent m it run out in ascending the valleys, and disappear in 

a succession of sink-holes which become smaller and smaller, and more and 

more distant, till the general prairie level is reached. While in general its 

ithological characters are quite uniform, near the top the layers begin to 

alternate with layers that exhibit the characteristic lithology of the Galena, 

and are accompanied with some thin layers ot green shale. It seems to 

pass gradually into the Galena, or rather to assume the features that have 
been ascribed to that formation. 

VIEW ON "DEER CREEK [NEAR WEI5l3AClLs MILL.) 

FIG. 20. 

The accompanying views represent the manner ot weathering of the 
Galena and Upper Trenton. At Weisbach's dam, on Deer creek, S. E. ± sec. 11, 
Spring Valley, the face of the bluff which rises perpendicularly about a 
hundred feet, is wrought into a series of majestic pilasters running from 
the bottom to the top of the escarpment, :1S shown in figure 21. 
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The weathering and erosion of the Galena and Upper Trenton have left 

many scenes of picturesque beauty in the county. The following are some 

of the most noteworthy, Fig. 22 shows the Eagle Rocks, situated in the 

valley of the south branch of Root river, on sec. 27, Foreslville. They stand 

isolated in the valley, but do not rise higher than the common rocky walls 

of the valley . 

FIG. 22. EAGLE ROCKS. 

Chimney rock is on the side of the bluff of a ravine, tributary to the 

south branch of Root river, on sec. 27, Forestville. A crevice, originally 

due probably to a plane of jointage, enters the rock at a small angle with 

the face of the bluff, and has been widened by frost and water till it will 

admit a man. The detached; wedge-shaped mass, has been broken through 

• 
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near the foot of the bluff, and by the falling out of repeated fragments an 

opening having a fancied resemblance to an oven with a low chimney has 

resulted. 

Sometimes the Galena shows, on freshly opened quarries, along the 

bluffs, almost a white color. This is particularly the case on the N. -~sec. 35, 

Sumner, where .an opening in a long-weathered" hogsback" reveals a very 

light-colored limestone, in beds of about three inches, of a fine grain and 

compact texture, not much crystalline and evidently impure with argilla

ceous and siliceous qualities. 

Extensive working and burning of the Galena into quicklime is carried 

on along Bear and Deer creeks, the banks of which are continuously rocky, 

rising fJerpendicularly from one to two hundred feet from the water, in 

Sumner and Spring Valley townships. These quarries are described under 

the head of Economical Geology. The Galena is also wrought at Forestville 

and near Carimona, presenting no exceptional features. At Forestville it 

contains Receptacul'ites and Strophomena, and exposes a thickness of about 

140 feet. 

The same rock appears in the S. E. i sec. 6, Forestville, along a little 

ravine, and is slightly opened by John Hipes. It also appears at other 

points between there and Spring Valley. 
At Baldwin's dam, sec. 21, Forestville, 130 feet of these calcareous strata 

are seen. 
S. E. i sec. 30, Forestville. In some fragments thrown out in the dig

ging of a well a fine-grained rock occurred, resembling the fine shale seen 

in the race at De For's mill, which crumbles to pieces in the weather. 

It here lies below some heavy calcareous beds seen in the hills enclosing the 

valley, and contains doubtfully species of Graptolitlnts, Orthis and Odhonota. 

At Granger the Galena only occupies the bluffs; but at two miles west 

of Granger, where the river enters the state for a short distance, the bluffs 

are high, -and are made up of the Galena with a topping of fifteen or twenty 

feet of the Devonian. 
N. W. i sec. 36, Bristol. Hiram Andrews has a quarry in the Galena, 

which alone occupies at this place the river banks, though the beds of the 

quarry are apparently in the upper portion of the formation. The layers 

are thicker than usual, somewhat vesicular, and present some of the con-

FILLMORE COUNTY. 
Galena limestone. J 

297 

near the foot of the bluff, and by the falling out of repeated fragments an 

opening having a fancied resemblance to an oven with a low chimney has 

resulted. 

Sometimes the Galena shows, on freshly opened quarries, along the 

bluffs, almost a white color. This is particularly the case on the N. -~sec. 35, 

Sumner, where .an opening in a long-weathered" hogsback" reveals a very 

light-colored limestone, in beds of about three inches, of a fine grain and 

compact texture, not much crystalline and evidently impure with argilla

ceous and siliceous qualities. 

Extensive working and burning of the Galena into quicklime is carried 

on along Bear and Deer creeks, the banks of which are continuously rocky, 

rising fJerpendicularly from one to two hundred feet from the water, in 

Sumner and Spring Valley townships. These quarries are described under 

the head of Economical Geology. The Galena is also wrought at Forestville 

and near Carimona, presenting no exceptional features. At Forestville it 

contains Receptacul'ites and Strophomena, and exposes a thickness of about 

140 feet. 

The same rock appears in the S. E. i sec. 6, Forestville, along a little 

ravine, and is slightly opened by John Hipes. It also appears at other 

points between there and Spring Valley. 

At Baldwin's dam~ sec. 21, Forestville, 130 feet of these calcareous strata 

are seen. 

S. E. i sec. 30, Forestville. In some fragments thrown out in the dig

ging of a well a fine-grained rock occurred, resembling the fine shale seen 

in the race at De For's mill, which crumbles to pieces in the weather. 

It here lies below some heavy calcareous beds seen in the hills enclosing the 

valley, and contains doubtfully species of Graptolithus, Orthis and Orthonota. 

At Granger the Galena only occupies the bluffs; but at two miles west 

of Granger, where the river enters the state for a short distance, the bluffs 

are high, and are made up of the Galena with a topping of fifteen or twenty 

feet of the Devonian. 

N. W. t sec. 36, Bristol. Hiram Andrews has a quarry in the Galena, 

which alone occupies at this place the river banks, though the beds of the 

quarry are apparently in the upper portion of the formation. The layers 

are thicker than usual, somewhat vesicular, and present some of the con-



298 THE GEOLOGY OF MINNESOTA. 
l Galeua limestoue 

ventional aspects of the Galena. The rock shows a slight dip to the south. 

Mr. Andrews has built a stone barn and stable. 

The only separating horizon between the" Upper Trenton" and Galena 

limestones is a lithological change in the rock. There is no unconform

ability between the layers of the formations, and there in no known differ

ence of fossil contents. N ear the upper portion of the calcareous strata, 

occasional layers appear that are much more porous and have a light buft 

color. They are also much thicker than the layers of the Upper Trenton, 

reaching, after the change is fully established, a thickness of four or five 

feet. Mingled with these heavy magnesian layers are thinner layers of green 

shale. When these heavy magnesian beds are near the top of a bluff they 

give it a roughness but at the same time a persistence of outline which the 

thinner beds alone do not possess. This rock is sub-crystalline. It con

tains numerous cavities of irregular shape, some due to the weathering out 

of carious material and some to the absorption of fossils. It holds consid

erable masses of calcite, and sometimes Jumps of galena, from which it has 

derived its name. Although the "Galena lime8tone" near Dubuque, in 

Iowa, is stated by Prof. J. D. Whitney to be about 250 feet, (Geology of Wis

consin, Vol. I., p. 172), the distinctive Galena characters enter Minnesota 

with a thickness much less than that. From all that can be seen of the 

strata in Fillmore county, they appear to be less than seventy-five feet 

thick. The Trenton, on the other hand, is given by the same authority, at 
seventy feet, average thickness, at Dubuque. 

The characters that distinguish the Galena are not constant. In ~-'ill

more county the "lead fossil", Receptaculites, pervades the strata as low as 

the green shale, at least, although regarded as characteristic or the Galena; 

and the Lingula quadrata (or its neal' ally, with which it seems to.have been 

confounded, Lingula Elder-i, Whit.,) also said by Prof. Whitney not to appear 

in the lead region in the "blue" nor the "buff," is found throughout both. A 

very fine specimen was obtained, of Lingula Elder-i, at Mr. Taylor's quarry 

near Fountain, from the Trenton ("buff limestone" of Prof. Whitney), and 

of L. Cobourgensis, Bill., from Chatfield from the same horizon. Lithologically 

also the two limestones appear to merge into one another. 'rhe compact, 

hard, blue limestone, characteristic of the lower beds, gives place near the 

top to a lighter-colored, slightly vesicular, even-grained, more heavily bed-
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ded rock that is very useful tor an ornamental cut-stone. This is seen in 

some of the quarries a mile or two east of Spring Valley, where it is diffi

cult to assign the beds either to one horizon or the other. A short distance 

farther east the well characterized lithology of the Trenton appears. The 

lead ore, moreover, which has given name to the Galena, is not confined to 

that formation. It is found to some extent both in the characteristic Galena 

and in the underlying more compact strata, though in neither to that extent 

that will warrant sanguine expectations. 

The principal exposures of the typical Galena in the county are on Bear 

and Deer creeks, and on the south branch of Root river. At J. Shumaker's 

quarry, one mile east of the valley, about eight feet of the bedding are ex

posed. The layers here are of a finer and more uniform texture, and are 

associated with shales. When cut for building they are much whiter than 

the stone obtained at Mr. Allen's at Spring Valley. Inconsiderable quanti-

, ties of galena are obtained at Spring Valley. No systematic exploration, 

however, has been undertaken, the pieces found being at or near the sur

face. It has been found at a number of other points in the county. 

There is a weathered exposure of the Galena on land owned by Mr. 

Harris, N. W.l sec. 26, Sumner. This outcrop fairly presents the typical 

lithological features that characterize the formation. By the Galena chal'-

. acters are meant a yellowish, or buff, limestone, vesicular, crystalline, in 

heavy layers, even on weathered bluffs, having usually a very rough exterior 

in consequence of atmospheric destruction of the looser portions. When 

these looser portions are removed, the surface of the rock presents a pitted 

aspect, becoming covered with thimble holes, and depressions of all shapes, 

with angnlar knobs and excrescences separating them, the whole overgrown 

with lichens. The exposure here shows perpendicularly about twelve feet, 

in layers from one to four feet thick, piled up on either side of the road in 

detached mounds, like bridge abutments from which the roadway has been 

removed. The "lead fossil", Receptaculites, appears in these layers. 

The following is the composition of the Galena burnt for quicklime at 

Lime City, sec. 9, Spring Valley. 
Oxide of iron, 
Calcium carbonate, 
Magpesium carbonate, 
Silica, &c., - -

.73 
70.53 
23.49 

4.57 

99.32 
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The bluffs at Lime City consist of one kind of rock, being this dolomitic 

Galena, but rather more even and in thinner beds than is seen in some other 

places, making good white lime. They rise about seventy-five feet, but the 

perpendicular rock-bluffs are generally not more than forty. Some of the 

beds w'hen quarried become three and four feet thick, and are firm and 

crystalline. They contain the fossils Murchisonia and Maclurea, and a 

Sirophomena which is very prolonged-convex, like fluctuosa; also Endoceras 

magniventrmn, and another orthoceratite at least nine inches in diameter 

and circular in section, and the "sun-flower coral." 

At Weisbach's the top of the bluff is magnesian, and like that burned 

for lime at Lime City, amounting to about fifty feet, but below that the 

rock is more nearly a pure limestone; at least it is sometimes gray and 

aluminous, and sometimes like the compact rock at St. Charles in Winona 

county, ashen and brittle and fossiliferous; while in other places it is so 

aluminous as to disintegrate like that at the railroad cut near Spring 

Valley. There is perhaps a thickness of a hundred and twenty-five feet 

of this gray "Upper Trenton" rock below the magnesian beds that are burnt 

for lime. The level of the dam at Weisbach's must be nearly on the top 

of the green shale, but it can not be seen. 

The Maquoketa shales. In Iowa Dr. C. A. White has given this name to 

a series of shales overlying the calcareous beds of the Trenton and Galena.* . 

These were then believed to be the sole representative of the Hudson River 

rocks, in the Northwest, but since the underlying shales (the "green shales" 

of this report) contain well known Hudson River fossils, the whole interval 

of strata from the Lower 'l'renton to the Niagara are allied to that geologi

cal epoch. While it is very probable that this upper series of shales enters 

Minnesota from the south, being seen two and a half miles south of the state 

line, at Lime Springs, it has, as yet, hardly been identified within the limits 

of the state. Being made up of soft materials its outcropping edge is apt 

to be hid by the falling down of drift or loam, or of the overlying limestone. 

It will probably be a long time before any well authenticated localities of 

its existence are known. The following points may be mentioned at which 

possibly the upper shales exist in Fillmore county, viz., the shale excavated 

in the mill race of De For's mill, N. E. i sec. 25, Bloomfield, and N" E.-! sec, 
"Geology of Iowa. 1870. Vol. I., p. 1BO. 
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35, York. At Lime Springs, Iowa, the great shale bed which sheds water , 
causing the springs which gave name to the place, is supposed to be the 

Maquoketa. 

Besides the foregoing points, the outcrop of shaly rock about a mile 

east of Spring Val1ey, exposed by the grading for the Southern Minnesota 

railroad, presents various interesting features. The fossils here seen con

sist in part of Orthis testudinaria, Dal., O. subquadrata, Hall, Lynx, Eich., 

plicatella, Hall, subcequata, Con., amcema, Winch. a,nd Whitjieldi, Winch.; also 

Strophomena jltlctuosa, Bill., and Leptcena sericea, Sow., as well as some forms 

of Chcetetes, and of crinoids, indicating sufficiently the Lower Silurian age 

of the strata. These can be picked up in considerable numbers on the 

sloping surface which was scraped to obtain the loam for the railroad 

grading. This is on the north side of the track, but at a point a little 

nearer Spring Valley these beds are also exposed on the south side in the 

same way. In passing toward Spring Valley depot the grade descends a 

little, and reaches the spring-bearing horizon which has given origin to the 

name of the village. At the same time the argillaceo-magnesian strata 

of which but little can be seen at one mile east of the depot, are brought 

out more conspicuously, and are seen in outcrop on the north side of the 

valley at several old quarries that have been abandoned. Here these beds 

contain large specimens of Strophomena alternata 0), Leptcena sericea, Sow., 

and a small Rhynchonella that has not been named. But a little higher, in 

order of actual level, are the coarse cavernous magnesian layers on the 

south side of the valley, in the highway near the school-house, that have 

been parallelized with the Lower Devonian.* The actual superposition 

cannot be seen, but it is not possible for many feet of strata to intervene 

between them and the recognizable Lower Silurian strata. The general 

section at Spring Valley may be arranged as follows in descending order: 
Section at Spring Valley. 

1. Coarse magnesian strata, containing Atrypa reticularis, Spirijer and other shells; 
in Ol tcrop only on the south side of the valley by the school-house, . - 4-6 feet. 

2. Argillo-magnesian strata containing Orthis alternata (?) and Lept~na seneea and 
Strophomena. fluetuosa, Bill., in outcrop on the north side of the valley at the 
abandoned quarries, in the northwest part of the village, and slightly at the 
railroad cut about a mile east - - - - - - 20 feet. 

3. Shaly and argillaceous, containing numerous species of bra?hiopods ?f the Tren~on 
period; seen at the railroad cut, and prob~bly underlJ:mg the VIllage, causmg 
springs by its impervious nature. Under It are the lImestone beds ~urnt for 
lime on Deer creek. - ThIckness unknown. 

·See the Mower county report. 
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The Niagara li1nestone. This ·formation has been indentified in Fillmore 

county at but one point. It is much more enduring than the shales under

lying it, but it enters on a drift-covered area, with small valleys of drainage 

only, some distance south of the state line. The nearest important point 

of its known outcrop is at Lime Springs. in Iowa. It differs from the Galena 

limestone in being much lighter colored, especially when broken or pow

dered. It is strongly crystalline, and often porous, but it is also, in some 

parts, a very firm and enduring limestone. It also has a very different and 

much more abundant fossil fauna. It is separated from the Maquoketa 

shales, at Lime Springs, by a limestone breccia of about eighteen inches. 

Its color, in its heavier and close-textured portions, is somewhat grayish, or 

leaden, and it is interbedded with hard shale which turns nearly white on 

exposure. This shale, in broken pieces, makes up the larger part of the 

breccia mentioned, and falls down the bluff in that condition, where it is 

lost in the weather, the framework of the cement only remaining, making 

a curious open network or mesh, the partitions and threads enclosing angu

lar apartments. The great bed of shale, which causes the water-power 

here, may be 75 or 80 feet to the water, at the quarry of Mr. John Smith, 

though near the mill it is reduced to ten or fifteen feet. Throughout the 

most of that interval a heavy debris covers it from sight, the overlying 

Niagara only being visible along the top of the bluff. The Niagara has a 

dip of five or six degrees to the S. W., and passes below the Devonian lime

stones which are exposed and quarried at Lime Springs station, about a 

mile further south. The thickness of the Niagara included in that interval 

may be 100 or 150 feet. This underlying bed of shale gives rise to springs 
of limy water that enter the river along the bluff. 

In the S. E. i sec. 33, York, about forty rods north of the state line is a 

very small exposure of the Niagara in the bottom of a ravine, with the 

Devonian in the enclosing hillsides. A slight opening has been made in 

these beds. which are very porous and light-colored, and about three inches 

in thickness. Although no fossils were found here to i.dentify the forma

tion, the presence ot a very different rock well known as the Devonian, in 

the hills and ridges surrounding it, as well as the strong resemblance it 

hears to the Niagara at Lime Springs, will allow of its being regarded only 
as the Niagara limestone. 
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The Devom:an limestones. Since the report of the Iowa geological survey 

of 1870, by Prof. C. A. WhitB, in which the rocks of the Devonian were all 

regarded as belonging to the Hamilton epoch, various new facts have been 

brought to light in the Northwest, bearing on the age of the dIfferent parts 

of the De~onian. Prof. S. Calvin has reported the existence of a dark shale 

at least twenty-five feet in thickness, lying beneath the Devonian lime

stones at Independence,* which he considers sufficiently similar to the 

shales at Rockford, which overlie the Devonian limestones, to indicate that 

all the Devonian strata of Iowa belong to a single group. Mr. W. H. Barris 

has shown a fossil fauna in strata at Davenport that has a strong general 

affinity with the Corniferous.t These same strata had in 1868 been assigned 

to the Corniferous by Prof. James Hall. Some shaly beels at Rockford 

Profs. Hall and Whitfield have also referred to the Chemung in tIle Twenty
third report of the N ew York state cabinet. 

So far as the Devonia,n appears in Minnesota it may be grouped in three 

parts, but to what particular portions of the New York nomenclature these 

may belong, it is still impos~ible to state. 1. Shales and fine-grained, hard, 

thin-bedded magnesian limestones. 2. Harsh 1IIa.r;nesiall, heavy-bedded limestones. 

3. Fine, argillaceous sandstones, becoming arenaceous in SoJlte laye"s and calcare

ous in others. Of these only the second is known in Fillmore county, although 

it is possible that the first also exists beneath the drift in the elevated 

portions of Beaver and Bloomfield townships. 

The Devonian limestones that appear in Fillmore county are very dif

ferent, lithologically, from those that are found at Le Roy, in Mower county, 

They have the outward aspect of the Corniferous as seen in the states of 

Michigan and Ohio, and may IJe the equivalent of those strata, but owing 

to the meagerness of outcrops in the county no comparison can be made ot 

their fossils with those of the Corniferous of New York. 

The distinctively Onondaga features of the Ohio Corniferous t are the 

only ones seen in Fillmore county. The color of the limestone is like that 

of the Galena. Its texture is generally even and non-vesicular, harsh to 

the feel and granular like most magnesian limestones. The bedding is 

-.BulieMn of the United States Geological and Geographical Survey of the Territories. Hayden. Vol. IV., p. 725 

tProceedings of the Davenport Academy of Sciences. Vol. II., p. 261. 

tThat portion of the Ohio Cetniferous here referred to is the lower-as seen at Columbus. Del.hi. and lIflllpoint. 
The overlyiug blue beds, seen at Delaware, Marion and Sandu;ky,;aresupposed to represent the HamIlton. See Proceod. 

m • .A8.0 . .Adv. S., .. 1873, p. 100; also .Am. Jour. Sci. and .Ar!s, Apr.,1874. 
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3. Fine, argillaceous sandstones, becoming arenaceous in some layers and calcare

ous in others. Ofthese only the seeond is known in Fillmore eounty, although 

it is possible that the first also exists beneath the drift in the elevated 

portions of Beaver and Bloomfield townships. 

The Devonian limestones that appear in Fillmore eounty are very dif

ferent, lithologieally, from those that are found at 1e Roy, in Mower eounty, 

They have the outward aspeet of the Corniferous as seen in the states of 

Miehigan and Ohio, and may 1)e the equivalent of those strata, but owing 

to the meagerness of outerops in the eounty no eomparisoll ean be made of 

their fossils with those of the Corniferous of New York. 

The distinetively Onondaga features of the Ohio Corniferous t are the 

only ones seen in Fillmore eounty. The eolor of the limestone is like that 

of the Galena. Its texture is generally even and non-vesieular, harsh to 

the feel and granular like most magnesian limestones. The bedding is 

--'Bulletin of the United States Geological and Geographical Survey of the Territories. Hayden. Vol. IV" p, 72~ 
tProceedings of the Davenport Academy of Sciences. Vol. II., p. 261. 

tThat portion of the Ohio C0tniferous here referred to is the lower-as seen at Columbus, Del.bi, and Millpoint. 
The overlyiug blue beds, seen at Delaware, Marion and Sandu,ky,;aresupposed to represent the Hamilton. See Proceed. 

m. Asso. Adv. Sd .. 1873, p. 100; also Am. Jour. Sci. and Arts, Apr., 1874. 
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generally less than eight inches, though when quarried it is often taken out 

in heavy blocks more than two feet thick. Its color is yellowish, and it is 

tolerably free from such impurities as chert or calcite lumps. It is suitable 

for most purposes in common masonry. It has a few brachiopods, Atrypa 

reticular is being the most common and most conspicuous, and ~n incrust~ 

ing bryozoan like Fenestella. 
At Lime Springs station, Iowa, is a quarry in the Lower Devonian, expos~ 

ing about ten feet. At Hopkins' quarry, situated two miles west and a 

little south of Lime Springs, about twelve feet in heavy layers can be seen, 

without fossils but holding some flint-dip S. E. At Chester similar beds 

are exposed near the mill, three-fourths of a mile south of the state line. 

It is here in heavy beds, of a soft, uniform, granular texture and yellowish 

color, useful for cut stone. 

At Foreston, one mile south of the state boundary line, the Devonian 

appears in the lower river bluffs, and is in very rough and heavy beds. It 

presents numberless cavities of all shapes, as large as a thimble and larger, 

and often iron-stained. It here has a noticeable dip to the south. While 

it is fossiliferous, it is so coarsely and so completely crystalline that the fos

sils are either entirely absorbed or remain as indistinct impressions or im

perfect casts. It contains white calcite in some large masses. The river 

itself at Foreston is probably on the Galena, the water-power there improved 

being due to a change from the firm overlying layers to a soft shale indi

cating the upper portion of the Hudson River group. On the state line, due 

north from Foreston, a limestone appears in the road, of a coarsely crys

talline grain, with calcite and cavities, entirely like the Devonian. It is 

observable in a number of the hilltops, and e~tends half a mile, at least, 

north of the state line, north from Foreston; and a fourth of a mile east 

(N. E. i sec. 35, York) the Galena appears on the northeast side of a ravine, 

while the Devonian appears on the southwest side, the road running be

tween the two and probably passing over the Maquoketa shales. The rock 

has a perceptible dip toward the south. The Devonian occupies the high 

river-bluffs from that point nearly to Granger, on the north side of the river, 

when it passes to the south and lower beds take its place, both having a 

dip toward the south. This rock is probably that which is said to appear 

in the river banks, sec. 34, Beaver, on Jerry Kingsley's land. 
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S. E. i sec. 20, Beaver. This rock i~ again seen here, exposed along the 

banks of Beaver creek; owner's name unknown. It here shows a brachio

. pod resembling Ortl~is, and a radiating Fenestella. It is in the midst of an 

uninhabited prairie, and only weathered pieces can be found. 

S. E.l sec. 18, Beaver. Several years ago a cellar, dug for a farmer's 

residence, furnished stone of the same kind in sufficient quantity to con

struct his house. Similar rock again appears in the road, N. W.l sec. 20, 

Beaver, but is somewhat more vesicular. 

Widow Scarrie has a small quarry in a yellowish, fine-grained rock 

almost non-fossiliferous, and probably of the Lower Devonian, on the S. E. i 
sec. 28, Bloomfield. Outwardly this much resembles the sandstone exposed 

at Austin, in Mower county; but it has a doubtful brachiopod that appears 

like Atrypa. Its weathered color, its homogeneity and fineness of grain, and 

its irregularly rounded cavities containing loose, ochreous dirt, indicate it 

to be the equivalent of that. It is with some doubt classed as Lower 
Devonian. 

This limestone is fonnd in loose pieces, and often in surface exposures, 

on the tops of knolls near the state line, in secs. 33 am! 34, York. the porous, 

white Niagara appearing in the ravines. 

At a point two miles west of Granger the Devonian is fifteen or twenty 

feet thick, in the top of the river bluffs. These thick beds gIve a square

ness and prominence to the tops of the bluffs, presenting a perpendicular 

rock-wall toward the river. Large masses of this rock fall from the bluffs 

and weather into the usual rough forms. Though this exposure embraces 

rock that is a little softer than the Devonian at Foreston, yet in color, 

crystallization and all general characters it is the same. 

At the crossing of the south branch of Root river, N. E. ± sec. 21, Bloom

field, there is no cut in the rock visible. The river is but about twenty feet 

below the level of the country, which is in a broad shallow valley; but in 

the road are a few pieces of rock showing fossils and lithology like the 

Devonian at Spring Valley. The country here, and toward the southwest, 

is a broad level prairie, gently rising toward the west. 

N. W. i sec. 26, Bloomfield. The south bank of the river, near the 

west side of the section, has a rock bluff exposed about twenty feet above 

the river. This is massive, or in heavy layers, and is doubtfully assigned 
20 
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to the Devonian as it has some of the features of the Galena. It is firm, 

but porous; of a'bufI' color, and a coarse magnesian grain, with superfic{al 

cavities due to the weathering out of fossils. It is on the land of Mrs. 

Annie Postle. A similarly doubtful exposure, slightly quarried, is owned 

by Dora Wright near the center of sec. 14, Bloomfield, by the roadside. 

W m. B. McNee has al::;o taken out the same stone near his barn, N. W. i sec. 

14 and used it in his barn foundation. It here holds considerable calcite. , ~ 

At Etna Mr. S. ::i. Belding has a quarry in the Devonian. This is a soft, 

porous stone, in heavy beds, which once held fossils, but which have been 

lost by absorpt,ion, leaving the rock porous, and finely vesicular. Mr. Bel

ding states that this limestone has a hydraulic quality, but as near as can 

be ascertained it makes simply a quicklime which endures well under 

repeated wetting. The rock here seen amounts to eighteen or twenty feet. 

Other quarries, similar to Mr. Belding's, are owned by O. M. Postle, N. W. i 
sec. 36, Bloomfield, by George Hoy and Mr. De For, N. E. i sec. 25, and by 

H. T. Odell, S. E. ± sec. 36. 
At De For's mill, N. E. ± sec. 25, Bloomfield, the rock~ exposed is fine 

and eYen-grained, belonging probably to the lower portion of the Devonian. 

It embraces one thin layer of a shaly limestone which has turned white. 

It makes a good quicklime. It is in heavy beds of about eighteen inches, 

and holds a coarse coralline form (Syringopom?) seen also at the quarry 

of Mrs. Postle, already mentioned. Below these heavy layers is a bed of 

shale which was exposed in the digging of the mill-race, having a thickness 

of five and a half feet. Below that thickness the shale becomes arenace

ous, and in the weather crumbles to pieces. Among the crumbled frag

ments are indistinet remains of the buckler of a small trilobite. This shale 

may belong to the Maquoketa shales of Iowa. At Spring Valley quarries 

are worked to a greater or less extent by Mr. Willard Allen, Thomas Thayer, 

Eurylas Parsons and Nelson Smith. These openings are on the south side 

of the valley and are all in about the same kind of stone. Some of them 

furnish as yet only rough large pieces, water-worn and rusty, dislodged 

from their original places. The rock has undergone long weathering and 

erosion at Spring Valley, and is disintegrated and changed to a considerable 

depth. Along the road near the public school, a small cut in the shat

tered crumbling layers has exposed a great number of detached casts of a 
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brachiopod, resembling that of Atrypa Tet£cular£s. These were regarded 

with great curiosity by many as "little turtles" petrified. 

The outcrops of rock about Spring Valley have unusual geological in

terest, since they seem to demonstrate the entire absence of the Upper 

Silurian, and the immediate superposition of the foregoing limestones of the 

Devonian upon the Lower Silurian. The exposure of rock about one mile 

east of Spring Valley by the railroad grade, having Hudson River fossils, is 

overlain by four feet of a carious, evenly-bedded, argillo-magnesian lime

stone, like the argillo-magnesian limestones seen at Spring Vaney on the 

north side of the creek at about the same actual elevation, where they have 

been somewhat quarried but abandoned as unfit for masonry. They can 

be seen by the topography, and by occasional outcrops, to extend from 

one place to the other. At the latter place they exhibit fossils that indi

cate their Lower Silurian age, such as 8trophoIJIcna alternata andfiuctuosa, 

and another strophomenoid brachiopod. They probably belong to the 

upper portion of the Lower Silurian, and perhaps represent, with the under

lying shaly beds at the railroad cut, the Maquoketa shales of Iowa. They 

have an exposed thickness of about fifteen feet. Directly across the creek, 

on the south side, are the nearly horizontal beds of magnesian limestone, 

containing the coarse casts of Att'ypa reticularis, which is supposed to 

belong to the lower portion of the Devonian limestones, having such a topo

graphic relation to the foregoing that no considerable thickness of beds can 

intervene between them. The strata are all nearly horizontal, the dip 

being so gentle toward the southwest that it can not be observed in the 

short lines exposed. 

N. W. i sec. 16, Jordan. In ascending the south bluff of Lost creek 

large loose pieces of Devonian limestone are seen in the road, but the 

Galena is in outcrop at the creek. Similar pieces appear on sec. 31, Jordan. 

These are on the most eastern limits of the Devonian area, and belong to 

the lowest layers of the formation. 

The Cretaceous. No attempt is made to map out the Cretaceous area in 

Fillmore county, inasmuch as it is all embraced in the drift-covered portion, 

and but one or two localities of its existence are known. It probably 

extends no further east, however, at any point than the east side of the first 

tier of towns along the western border of the county. Its area is most 
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reliably indicated by the surface features, in the absence of actual outcrops. 

Guided by this only, it is supposed to occupy the flat and prairie portion 

of Sumner township, stretching southward through Spring Valley and 

Bloomfield and crossing the most of Beaver, and perhaps portions of York. 

Judging from the prevalence of Cretaceous features in the drift-clay exposed 

in the railroad cut at Lime Springs, it has played an important part in ori

ginating the materials of the heavy drift-covering that spreads over not 

only the western portion of Fillmore county, but a.ll the counties of the 

state further west. 

The lower portion of the Cretaceous, which seems to be that represented 

in this county. consists of sandstones and lignitiferous clays or shales, the 

sandstones lying at the base of the formation and being the same that Dr. 

White has denominated in Iowa the Nishnabotany sandstone, and belong

ing to the Dakota group. of Messrs. Meek and Hayden. Above this sand

stone, which is often white and incoherent, with a thickness of about 

one hundred feet, so far as observed, is a clayey member of the Cretaceous 

which has been identified by Mr. F. B. Meek* as the Fort Benton group, of 

Messrs. Meek and Hayden. These rocks are well exposed in the region of 

the upper Minnesota valley and contain some impure lignite, and are found 

in small pieces disseminated, with fossils. through the drift-clay cut at Lime 

Springs, a couple of miles south of Fillmore county, in Iowa. The Niobrara 

or chalky member of the Cretaceous, may also exist in the western portion 

of the state. So far as Fillmore county is conr,erned the presence of the 

Cretaceous is known more by certain indirect or secondary evidences, than 

by the actual discovery of its beds in situ. 

N ear Spring Valley. on David Higby's farm, S. W. i sec. 32, is a very 

fine and tough clay, of a generally bluish ("'olor, almost entirely free from 

grit, whidl is spread out over a ,vide area, lying but few feet below the sur

face. The overlying soil, which is annually plowed, is a black loam (rather 

clayey), varying below to a yellow, clayey loam. This clay was discovered 

several years ago, but nothing has been seen that will demonstrate its 

real origin, though it is evidently not a part of the drift. It has the appear

ance of being suitable for pottery, or for brick, but would require some 

sand. A soapy, variegated clay also occurs at J. W. Smith's brick-yard, 

·Amerlcan Journal of Soience. (3) III. 23. 
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two miles northwest of Spring Valley, though a drift clay with some gravel 

is used in the manufacture of brick. A similar day is met in abundance at 

Spring Valley village, but it is mingled with limestone fragments and drift 

materials. 

Besides these clayey deposits, which are believed to have resulted from 

the degradation, or more or less perfect preservation, of the lower Cretace

ous clays, there are a number of white sand deposits in the same portion 

of the county, which probably are referable to the incoherent layers of the 

Nishnabotany sandstone. One of these occurs north of Mr. J. W. Smith's 

brick-yard, on sec. 17, Spring Valley. Another is situated on C. C. Temple's 

land, S. E. :! sec. 8, Bloomfield, where it is twenty feet thick at least, having 

been tested to that depth, the bottom never having been reached. It here 

occurs in an open prairie country, and is known to spread out over many 

acres, lying but two or three feet below the surface. It lies on the Devo

nian limestones, of course unconformably. It is not a purely white sand, 

like the St. Peter, but yellowish white. It is sometimes very fine, but 

varies to coarse. Another deposit of this kind is on Mr. Andrew McNee's 

land, N. W. ~ sec. 22, Bloomfield, and still another on J. M. Rexford's, N. E.l 
sec. 36, where it has been opened, as at the other points named, and used 

for mortar. This is situated in an undulating tract, with some shrubs and 

trees. These sand beds are not regarded as belonging to the Cretaceous 

rock in situ, but as being copious, local products, under drift agencies, ot 

the Cretaceous. Sometime'! they embrace lumps of clay of a greenish color, 

like the Fort Benton, and sometimes they show oblique stratification. They 

are entirely uncemented, so as to be shoveled directly into the wagon *. 
Another singular deposit, in the same manner referable to the immediate 

presence of the Cretaceous, occurs in the S. W. 1 sec. 15, Bloomfield, land 

of Peter Peterson. Here a series of knolls, whidl embrace, indeed, that in 

which is Mr. Andrew McNee's white sand pit, and are covered with aspen 

and hazel brush, are found, many of them, to be composed of a beautiful, 

coarse gravel, the greater part being white, often limpid, quartz, the size 

of the pebbles varying from that of a pea to that of a hazelnut. On these 

knolls are a few northern drift boulders, and no doubt the gravel was also 

placed in the position it now occupies by the drift forces. This gravel, so 

*()ompare the Second annu"l report, pp. 134 and 185. 
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310 THE GEOLOGY OF MINNESOTA. 
[Cretaceous strata. 

remarkably homogeneous, like the white sand deposits mentioned, can only 

be referred to the immediate proximity of the lower Cretaceous. It could 

not have been far transported without being mixed with other rock ma

terial. It distinctly points to the existence of a coarse gravel or conglom

erate in the lower Cretaceous, of which traces have been seen in several 

counties. It indicates also the littoral nature of the Cretaceous beds from 

which it was derived. 
There is still allother indirect evidence of the existence of the Creta

ceous in the western portion of Fillmore county. There are heavy deposits 

of limonite iron ore, bearing some unascertained relation to the Creta

ceous, or to the drift found in the southwestern part of the county. In 

the second annual report of the survey mention was made of the occur

rence at a number of places in the Minnesota valley, and in that of the 

Blue Earth, of a coating of iron ore on the Cambrian rocks where they are 

unconformably overlain by the Cretaceous. Dr. Shumard says of this 

(Owen's Geological SW'vey of 'Wisconsin, Iowa and Minnesota, p~ge 487): "The 

nodules of iron ore have mostly a concentric structure, and appear to be 

of good quality. The superficial indications render it probable that this 

bed of iron ore may be both extensive and easily accessible." In Fillmore 

county a discovery was made by Mr. C. C. Temple in digging a well near 

his sand pit, already described, and referred to the Cretaceous as its prob

able source, which throws some light on the manner of occurrence of the 

limonite referred to. He testifies that this bed of iron ore is at least thirty-six 

feet in thickness. In this well, which is six feet in diameter at the top, he 

dug down about eighteen feet, when he reached rock, fragments thrown 

out revealing the Galena limestone. He describes the rock as occupying 

but about one-half' of the diameter of the shaft he was digging, which af

forded great quantities of soft limonite or ochre. He drilled into the iron 

ore a depth of thirty-six feet. A number of wells in the vicinity of Etna, a 

few miles further southeast, also struck a similar iron ore. On sec. 36, 

Bloomfield, a great many loose pieces of porous limonite are found in the 

fields, having been plowed up in the soil. The county surveyor, Mr. J. 

Gregor, also found it impossible to layout the quarter sections of that sec

tion in the usual manner, by the use of the magnetic needle, though the 

original United States surveyors record no disturbance of the magnetic 

310 THE GEOLOGY OF MINNESOTA. 
[Cretaceous strata. 

remarkably homogeneous, like the white sand deposits mentioned, can only 

be referred to the immediate proximity of the lower Cretaceous. It could 

not have been far transported without being mixed with other rock ma

terial. It distinctly points to the existence of a coarse gravel or conglom

erate in the lower Cretaceous, of which traces have been seen in several 

counties. It indicates also the littoral nature of the Cretaceous beds from 

which it was derived. 
There is still another indirect evidence of the existence of the Creta

ceous in the western portion of Fillmore county. There are heavy deposits 

of limonite iron ore, bearing some unascertained relation to the Creta

ceous, or to the drift found in the southwestern part of the county. In 

the second annual report of the survey mention was made of the occur

rence at a number of places in the Minnesota valley, and in that of the 

Blue Earth, of a coating of iron ore on the Cambrian rocks where they are 

unconformably overlain by the Cretaceous. Dr. Shumard says of this 

(Owen's Geological Stwvey of lVisconsin, Iowa and Minnesota, p~ge 487): "The 

nodules of iron ore have mostly a concentric structure, and appear to be 

of good quality. The superficial indications render it probable that this 

bed of iron ore may be both extensive and easily accessible." In Fillmore 

county a discovery was made by Mr. C. C. Temple in digging a well near 

his sand pit, already described, and referred to the Cretaceous as its prob

able source, which throws some Jight on the manner of occurrence of the 

limonite referred to. He testifies that this bed of iron ore is at least thirty-six 

feet in thickness. In this well, which is six feet in diameter at the top, he 

dug down about eighteen feet, when he reached rock, fragments thrown 

out revealing the Galena limestone. He describes the rock as occupying 

but about one-half of the diameter of the shaft he was digging, which af

forded great quantities of soft limonite or ochre. He drilled into the iron 

ore a depth of thirty-six feet. A number of wells in the vicinity of Etna, a 

few miles further southeast, also struck a similar iron ore. On sec. 36, 

Bloomfield, a great many loose pieces of porous limonite are found in the 

fields, having been plowed up in the soil. The county surveyor, Mr. J. 
Gregor, also found it impossible to layout the quarter sections of that sec

tion in the usual manner, by the use of the magnetic needle, though the 

original United States surveyors record no disturbance of the magnetic 



, 

Drift.] 
FILLMORE COUNTY. 311 

needle. Limonite iron ore is regarded usually as non-magnetie. In large 

quantities, neal' the surface, it seems to influence the magnetic currents. 

What relation this ore bears to the Cretaceous is not known, except that it 

has been found to overlie the Cambrian rocks, or to cover their surfaces 

with a scale, where the Cretaceous overlies them unconformably. 

The Drift. The drift presents some interesting features in Fillmore 

county. The western limit of that well-known tract denominated the 

dr-iftless area, by Prof. J. D. Whitney, crosses this county. This boundary 

is not well-defined. There is a very conspicuous absence of the bluish clay 

and the northern boulders that distinguish the true northern drift-sheet of 

counties further west and north, throughout the eastern two-thirds of the 

county, the boundary line running, approximately, from the southeast cor

ner of Bristol township, to the northeast corner of Jordan. West of that 

line, which is modified in its eourse by valleys and uplands, is a belt of five 

or six miles in width which is characterized by an overlapping of the loess 

loam on the thinning out edge of the drift-sheet. This belt is character

ized further by peculiar local modifications of the materials of the drift, 

due to the underlying rock, as mentioned under the head of Cretaceous. 

West of this belt the true drift becomes prevalent, consisting of clay with 
many boulders. 

That tract which is regarded as driftless* is, so far as Fillmore county 

is concerned, not without some evidences of having been subjected, at some 

time, to a force similar to that which is supposed to have deposited the 

great drift-sheet of the Northwest. There are isolated patches of gravel, 

with small stones, sometimes cemented into a crag, which have been noted 

in Fillmore county, scattered sparingly over the eastern part of the county, 

as the following field minutes will show: 
Drift pebbles are in the street north of the school house, 8. W. t sec. 26, Amherst. 
Drift occurs in the form of gravel and boulders, some of thf'm a foot in diameter, S. W. t 

sec. 4, Fountain, on the east bank of Sugar creek, in the road; seen in going east from the quarry 
of Enoch Winslow. At Fountain village there is said to be no drift between the loess loam and 
the rock. 

A little drift may be seen at the Tunnelll1ills, sec. 34, Sumner. 
There is a little fine drift visible v,]ong the road, S. E. t sec. 25, Sumner. 
At Chatfield there is some gravelly drift with small boulders, visible in the street near the 

mill-race. 
Drift, with pebbles and stones, appears about a mile south of Clear Grit, on the Shakopee 

terrace along the highway; also on the road to Carimona, near Preston. 

-*J, D. Whitney, Gl;J)logyof Wisconsin, Yol. I,pages 114,139. 
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--OJ. D. Whitney, Geplogyof Wisconsin, Vol. I,pages 114,139. 
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About midway between Preston and Carimona a wash by the roadside revealed loam, 8 feet, 
underlain by gravelly, red loam 3 feet, with no distinct separat.ion, a few small boulders lying in 
the water-course below. 

At Carimona a thin layer of drift is usually found under the l0am. 
The same is true at Forestvi,]e. 
At Spring Valley the drift is so prevalent that the surface of the country is smooth, and has 

a lighter-colored soil, with much more clay. There are but few stones or gravelly patches. The 
loess loam is hardly noticeable. One large boulder lies at the street corner, half a mile south of 
the corporate limits. 

Between Baldwin'S mill, sec. 21, Forestville, and the state line, due south, the country is one 
of drift prairie, nearly the whole distance, with stones and boulders, some of the latter pretty large. 

At Etna, sec. 36, Bloomfield, among a variety of stones pertaining to the drift, may be seen 
an occasional one that is glaciated. 

At Lime Springs and Foreston, a few miles south of the state line, on the Upper Iowa river, 
the drift is abundant . 

. At Granger there is a light drift, and also where the road turns north to Preston, N. E. t 
sec. 36, Bristol; but it becomes lighter still, or entirely invisible, in traveling to Preston. In its 
place a heavy rich loam, rather clayey, covers the country and smooths it off almost as effectually 
as if drift-covered. A well, beinrs dug about five miles south of Preston, on the high Trenton 
area, passes through the loam eighteen feet before striking the rock. 

The drift is very thin at Lenora, if not entirely wanting. 
About four miles southeast of Preston a large green dioritic boulder may be seen lying in 

the loess loam, in the road, and a red quartzose pebble. The pebbles that appear in the gullies by 
the roadside, in the leam area, are generally of chert, from the rock of the locality. It cltnnot be 
ascertained whether this dioritic boulder lies on other drift deposits, but it is surrounded laterally 
only by the loam. 

At Elliota is a thin drift, in the form of pebbles, the largest being three or four inches in 
diameter. Thence northwestward to Newburgh, nothing I,JUt the yellow loam is observable. Be 
tween Newburgh and Riceford, situated on the western edge of Houston county, no northern drift" 
is visible; but at Riceford, which lies in a deep and narrow ge>rge, a few drift pebbles occur in 
the street. 

About the center of sec. 29, Holt, is a deposit of gravel. It may be seen in descending the 
bill northward, just before the road forks to Whalan and Lanesboro. It is considerably cemented 
by lime, forming a crag, large lumps of which, some eighteen and twenty inches thick, have been 
used for embankment on the lower side of the road. In some parts it is quite fine, and useful for 
mortar, for which it has been hauled away. It is at least ten feet thick. 

There are boulders in the valley of Duxbury creek, sec. 28, Preston. 
Sec. 19, Pilot Mound. In the road going to the river from the south, are a lot of boulders 

and other drift. The same can be seen on the north side, going up from the ford. The deposit 
seems to be five or six feet thick, gradually mingling with, and finally becoming replaced by the 
loess loam. 

Drift gravel and stones are seen along the road in going down the hill to Isinour, from Preston. 
Drift pebbles and clay occur at the crossing of Watson's creek, on the direct road between 

Fountain and Preston, and on the terrace of the Shakopee limestone, a quarter of a mile south of 
the creek. 

Boulders are seen at Spring Valley, and at Mr. Kleckler's farm, two and a half miles east of 
Spring Valley. 

An occasional b01!llder is seen in the river valley at Geiner's mill, sec. 31, Jordan; but the 
most of the surface covering on the rock in the high prairie region, seems to be of the loam. 

East of Highland post office in Holt township, sec. 36, is a conspicuous deposit of drift, 
exposed in the road, in the form of a stony gravel. It lies on the brow of the Shakopee terrace. 

It is noticeable that in nearly every instance where drift pebbles 

occur in the region known as driftless, they lie on or are very near an 

outcrop of firm rock. They frequent the brow of the terrace formed by 
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the Shakopee limestone. The above named localities are nearly all em

braced within the boundaries of the driftless tract as already defined in 

Fillmore county. These patches of northern drift present the appear

ance of greater age than the drift of the western portion of the county, and 

are believed to belong to a glacial epoch that preceded the epoch that 

produced the great drift-sheet of the Northwest. An "interglacial epoch" 

separated them. It was probably during that interglacial epoch that grew 

the peat and coniferous vegetation that has been found in considerable 

abundance embraced within the great drift-sheet (or at least below fifty feet 

of drift materials), around its outer margin, as mentioned in the report on 

Mower county, and as further demonstrated in Fillmore county. It is the 

older drift that is covered deeply by the loess loam, and -it -is within the 

loam-covered portion of the cownty that true river-terraces of allzwial composition 

arefound.* 
Ancient peat and vegetation in the drift deposits. There were found to be 

quite a number of places in the western portion of the county where farm

ers in digging wells have struck a hed of vegetation-r similar to that also 

described in Mower county. No opportunity has been afforded to make a 

personal inspection of this bed, and owing to the indefiniteness of the in

formation derivable from the farmers themselves, and its contrariety, it is 

thought best to give only the statements of Mr. Calvin E. Huntley, of 

Spring Valley, a professional well-driller. Throughout the whole of the 

county there is much difficulty in obtaining ready water for farm and do

mestic use, and a great many wells are drilled deeply into the rock. This is 

owing to the canoned character of the rock surface, both within the drift 

area and the loam-covered portion. These canons serve as subterranean 

drains, though they are generally filled with drift in the western part of 

the county. Mr. Huntley furnished the following facts concerning this bed 

of vegetation. Some of these localities are within the limits of Mower 

county. 
N. W. t sec. 6, Beaver, land of Andrew Oleson (Early). It was found here at the depth of 

thirty feet, situated on a ridge in prairie country. It was two or three feet thick, and had a blue 
clay both above and below it; then struck a Iimerock. 

N. E. t sec. 12, LeRoy, Mower county, land of D. B. Bosworth. This was also on a high 

*Compare fh<llogy of Onte, Vol. II .. Report on Dolaware county.. d I ~ d 
tFor further i,!formation on the ~ubjeet of vegeta~ion in the',drt!ft d,epotBh'ts °Afdthe Nort!'~~N~~~~: f87~ D:~~it 

to a. paper by thewnter in the prooeedmgs of the AmeriClLn .. wocia ion ,or e vancem " 
meeting. 
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'Compare Geology of Ohio, Vol, II.. Report on Delaware county" d 1 ~ d 
tFor further information on the subjeet of vege~ation in the'.drlft depo81ts of the Northwest, t~e rea er s re erre. 

to a pa.per by the writer in the proceedings of the American, A"",oci.tion for the Advancement of SCience, 1876, DetrOIt 
meeting. 
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ridge, with blue clay abovfl and below it, and lay at the depth of about twenty-five feet below the 
surface. It had a thickness of seven feet, and contained "decayed stuff', like pressed hay." 

N. E. t sec. 1, LeRoy, Mower county, land of Ole Knutson (Stoley); found at the depth of 
thirty feet, five feet thick; blue clay above, and two feet of black clay below; then limerock. 

Sec. 30, Bennington, Mower county; on land of Gents Everson. This is situated on a fiat, 
and was found from thirty to thirty-two feet below the surface. It was three feet thick and lay 
below blue clay. Below it was gravel to the thickness of eight feet, when the well stnick lime
rock. 

S. E. t sec. 9, Bennington, Mower county; land of John Meehan. It here had blue clay both 
above and below it, and had a thickness of two feet. It lay at the depth of twenty feet. The 
underlying blue clay was gravelly. 

It was met in the same town on Robert Cooper's land, at the depth of twenty-five or thirty 
feet. It was here on a very high ridge. It was in a blue clay, with gravel both above and below, 
and three or four feet thick. This well was abandoned un account of quicksand. 

On the slope northeast from Mr. Cooper's it was reported to have been met with at the depth 
of six or seven feet from the surface, on the land of Mr. Bap. 

Sec. 2, Sumner, land of IVm. Bailey; met a deposit which was embraced between layers of 
what was then supposed to he limerock. This deposit was two feet thick and consisted entirely of 
wood. Rock was struck at the depth of eight feet. This wood was thirty-five feet below the sur
face. The owner called the rock "grindstone rock.)) This is probably a Cretaceons sandrock em
bracing a bed of lignite. 

N. part of sec. 28, Spring Valley, land of A. 13. Hutchinson. An irony deposit having an 
unknown thickness, was struck at the depth of thirty-five feet. 

This was also met in the central part of Racine, Mower county, on the farm of D. Reed, at the 
depth of twenty-five or twenty-six feet. It came up in chunks which:glistened and looked like 
iron ore. 

Under the head of Cretaceous the reader will find further statements concerning this iron 
ore. Two miles west of Spring VaUey, on the land of O. H. Rose, is a deposit of conglomerate. 
This is abundantly cemented with iron, lying on a sloping surface covering twenty· five or thirty 
square rods, rendering the lanel unfit for cultivation, in the vicinity of no rock-bluff, and on a 
prairie country. Iron ore was thrown out of a well on S. W. t sec. 24, Bloomfield. It was said 
to have come out in lumps, and to be as heavy as iron. It rises to the surface and a plow cannot 
be passed through it. This is owned by Geo. H. Smith. Again on H. T. Odell's land, sec. 36, 
Bloomfield, it is found in scattered lumps variously mingled with the soil and with otlwr stone. 
These surface pieces are impure, and often hold cemented gravel and pebbles. They are also 
loose and porous, and pass into ochre. Similar pieces occur on sec. 1, Beaver, land of O. A. Boyn
ton. 

Wood was taken from two wells in Jordan townShip, secs.29 and 30; on land of M. Rob
bins and Geo. Hare. This is also on a high prairie. In Mr. Hare'S we11_ was said to have been a 
tree. 

In order to study further the thicknebs of the drift, and its lateral ex

tent in the county, a great many observations were made on the pheno

mena of common wells, and the tabulated list herewith appended will give 

the results of some of those examinations. It has already been said that 

there are a great many subterranean streams, especially within the area of 

the Trenton limestone. Some of these streams gush out along the river 

bluffs and give rise to copious springs. Wherever there is an open rock

structure, which is not imperviously covered by the drift or by the loam, 

it acts to receive the surface water and to allow its passage along lower 

levels to the main river valleys. This necessitates the drilling of a great 
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many wells which penetrate in the rock to a depth, sometimes, of two or 

three hundred feet before reaching water. 

WELLS IN FILLMORE COUNTY. 

OWNER'S NAlIIE AND LOCATION. OR THE OTAL KIND OF 
DRIFT IN r. 
LOAM. HOCK. FEET. WATER . 

REMARKS. 

. FEET. FEET. 

Public well, Fountain... . . . . . . . . 12 
Poor farm, sec. 4~ Canton... . . . . . 22 
W. H. Strong, Carimona. . . . . .. . . 20 
Wm. Holton, Carimona. . . 22 
J. H. Hall, NE. {sec. 9, Bloomf'ld 4H 
E. Steffins, Spring Valley.... .. . . 6 
Col. C. G. Edwards, Spring valley 6 
Calvin E. Huntley, Spring Valley 7 
Peter Swab, sec. 6, Jordan....... 8 in. 
Wm. Twiggs, 1~ m. t3E Spring V. 10 
S. S. Belding, Etna.... ......... 10 
J.M.Rixfold,NE t sec 36,Bloomf'ld 20 
Jas. Smith, SE t sec. 18, Beaver. . 5 
A. C. Seelye, Lenora.. ..... .. . . . . 20 
M. L. Potter, Lenora............ 90 
Old town-well, Lenora .......... ab't 20 
Wm. Barton, 1~ m. N. of Lenora. . 20 
Jas. Walsh, sec. 20, Amherst .... , 13 
W. Kimber, SW t sec. 29, Amherst 34 
S. S. Stark. NW t sec. 2, Amherst 28 
Henry Rose, NEt sec 3, Amherst 25 
Public well, Highland P.O ..... . 
Andrew Vogt, SW t sec20 Amh'st 
Mrs. Simmons, sec. 35, Spring V. 
Public well, Spring Valley ...... . 
A. N. Hart, Spring Valley ...... . 
S. W. Knight, sec. 11, Fillmore .. . 
S. Hoff, Fillmore ............... . 
D. S. Hoff, Fillmore .......... . 
J. Kleckler,SE t sec. 26, Spring V. 
F. Greaves, Chatfield ....... '" 
Tho. Simpson, Chatfield* .... , ... . 

7 
8 

12 
14 
15 
18 
18 

4 
10 
9 

lOr W. H. Dunham, Ghatfield tp ... . 
E. Leonard, sec. 14, Sumner..... 171 
J. B. Silbert, 2 m. E. Spring Val. 19 
C. B. Brocksom, 2~ m. E. Spring V. 16 
F. Lageirg, 3 m. E. Spring Valley ab't 20 
J. H. Hall, 2 m. S. Spring Valley 
O. H. Rose, 2~ m. W. Spring Val. 
O. H. Rose, 2 m. W. Spring Val. 

~bl 
8 

290 
30 
43 
38 

80 
47 
31

1 

69 
40 
22 
75 
50 
55 

110 
67 
82 

100 
117 

85 
35 

2 
6 

9.5 
8 
o 

27 
40 
31 
50 
o 
o 

33 
32 

14~ 
29 
48 

302 
52 
63 
60 

41~ 
86 
53 
38 
70 
.50 
32 
9.5 
55 
75 
90 
55 

130 
80 

116 
128 
142 

6.5 

Water at [3 ft., but lost it hy entering a 
cavity after drilling 5 or 6 ft. deeper. 

good In yellow sandrock; last 2 ft cl;ty. 
good Drilled. 
good Drilled. 
good Sand and clay. 
good "On the ridge." 
good "On the ridge." 
good Very hard water. 
good In a "red sandstone." 
good Three wells, same depth . 
good Hard water. 

good Water in limerock. 
good 
good No rock. 

" In a large crevice in the rock." 

Sandrock amI limestone, water 
in limestone. 

Gets dry in summer. 
Gets dry in summer. 

92 no water Well incomplete. 
43 good Last three feet in bluish-green 
14 good shale. 
20 Last foot in bluish limestone; 

110 tolmblygood some "oily blue clay." 
26 good Eight feet in S t. Peter sandstone. 
18 good ~and a!ld gravel, 
31 good 27 feet in Trenton limestone. 
50 good 40 feet in blue limestone. 
40 good 31 feet in bl ue limestone. 
60 good 10 feet yellow clay and stone. 
17 good Six fBet of water. 
19 good Two layer:; of gravel. 
49 good 9 ft. in drift; 7 ft. in loose rock. 
52 good 

41 ~ good Clay, quicksand and blnish stone. 
49 good Found a. "em of Venetia.n red, 10 ft from the surface. 

.',6 good t3oil. gravel and clay. 

The loess loam. The greater portion of the county is covered with 

this loam. It contains no gravel nor boulders, or with very rare exceptions, 

but consists almost entirely of fine siliceous material which becomes in 

some places quite clayey, making a very slippery mud when wet. This in 

outward appearance is of a light yellow or rusty color, and differs in that 

respect from the loam seen on the drift-covered portion of the county, 

--'There are but few wells in Chatfield because of the necessity of drilling from twenty to a hundred and fifty feet in 

the limestone. 
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M. L. Potter, Lenora........ .... 90 
Old town-well, Lenora .......... ab't 20 
Wm. Barton, 1z m. N. of Lenora. . 20 
Jas. Walsh, sec. 20, Amherst..... 13 
W. Kimber, SW t sec. 29, Amherst 34 
S. S. Stark, NW t sec. ~, Amherst 28 
Henry Rose, NE {- sec 3, Amherst 25 
Public well, Highland P.O ..... 
Andrew Vogt, S W t sec 20 Amh'st 
Mrs. Simmons, sec. 35, Spring V. 
Public well, Spri£g Valley ...... . 
A. N. Hart, Spring Valley ...... . 
S. W. Knight, sec. 11, Fillmore .. . 
S. Hoff, Fillmore ............... . 
D. S. Hoff, Fillmore. . . . . . . . .. . 
J. Kleckler,SE t sec. 26, Spring V. 
F. Greaves, Chatfield... .... . .. 
Tho. Simpson, Chatfield* .... , ... . 

7 
8 

12 
14 
15 
18 
18 

4 
10 

9 wi W. H. Dunham, Ghatfield tp ... . 
E. Leonard, sec. 14, Sumner..... 171 
J. B. Silbert, 2 m. E. Spring Val. 19 
C. B. Brocksom, 2} m. E. Spring V. Hil 
F. Lageirg, 3 m. E. Spring Valley ab't 20 

~~I J. H. Hall, 2 m. S. Spring Valley 
O. H. Rose, 2z m. W. Spring Val. 
O. H. Rose, 2 m. W. Spring Val. 8 

290 
30 
43 
38 

80 
47 
31

1 69 
40 
22 
75 
50 
55 

110 
67 
82 

100 
117 

85 
35 

2 
6 

96 
8 
o 

27 
40 
31 
50 
o 
o 

33 
32 

Hz 
29 
48 

302 
52 
63 
60 

41~ 
86 
53 
38 
70 
50 
32 
95 
55 
75 
90 
55 
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80 
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66 

Water at [3 ft., bnt lost it hy clltering a 
cavity after drilling 5 or 6 ft. deeper. 

good In yellow sandrock; last 2 ft cl:-ty. 
gooel Drilled. 
good Drilled. 
good Sand and clay. 
good "On the rielge." 
good "On the ridge." 
good Very hard water. 
good In a "reel sandstone." 
good Three wells, same depth. 
good Hard water. 

good Water in limerock. 
good 
good No rock. 

" In a large crevice in the rock." 

Sandrock aml limestone, water 
in limestone. 

Gets dry in summer. 
Gets dry in summer. 

92 no water Well incomplete. 
43 good Last three feet in bluish-green 
14 good shale. 
20 Last foot ill bluish limestone; 

110 tol""blroood some "oily blue clay." 
26 good Eight feet in St. Peter sandstone. 
18 good :3and and gravel, 
31 good 27 feet in Trenton limestone. 
50 good 40 feet in blue limestone. 
40 good 31 feet in blue limestone. 
60 good 10 feet yellow clay and stone. 
17 good Six fIlet of water. 
19 good Two layer::. of gravel. 
49 good 9 ft. in drift; 7 ft. in loose rock. 
52 good 

41 z good Clay, quicksand and bluish stone. 
49 good \:'ound a. "em of Venetia.n red, 10 ft from the surface, 

.',6 good SoiL gravel and clay. 

The loess loam. The greater portion of the county is covered with 

this loam. It contains no gravelllor boulders, or with very rare exceptions, 

but consists almost entirely of fine siliceous material which becomes in 

some places quite clayey, making a very slippery mud when wet. This in 

outward appearance is of a light yellow or rusty color, and differs in that 

respect from the loam seen on the drift-covered portion of the county, 

--'There are hut few wells in Chatfield because of the necessity of drilling from twenty to a hundred and fifty feet in 

the limestone. 
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which is frequently black, or brown, varying to an ash-color when mingled 

with a considerable percentage of clay from the drift, and also contains 

gravel. The surface loam is very homogeneous over wide tracts, while that 

in the drift area is subject to local and sudden varations. The loess loam 

is indistinctly stratified, in valleys, but the usual appearance on the uplands 

is that of non-stratification. This stratified arrangement is rendered the less 

evident from the great similarity of the materials from the top to the bot

tom. It does not consist, apparently, in any change from coarse to fine in 

the sedimentation, but in a lamination of the homogeneous clayey loam, 

and is easily obliterated by exposure, or by trickling water. This condition 

was noted particularly in the valley at Preston, and indicates that it there 

was deposited in still, or gently moving water. Where this loam lies over 

the old northern "drift, it passes through a gravelly stage, the materials of 

the loam mingling with the coarser portions of the drift, and becoming 

finally replaced by the drift. The drift patches covered by this loam, pertain

ing to the eastern and central portions of the county, and believed to be

long to an earlier drift epoch, are, so far as seen, made up of gravel and 

sand, with small stones. Very little drift clay, or till, like that which 

covers the western part of the county, has been seen overlain by the loess 

loam, to the east of that which pertains to the general drift-sheet of the 

Northwest, and which occupies a narrow belt, five or six miles wide, 

where the loam overlaps the later drift. It may be seen at several points 

between sec. 4, Canton, and Lenora. At one point it is a light-colored, or 

• ashen, gravelly clay, which above is very irony or rusty. Over the surface 

are numerous fragments of chert, with some small boulders of granite 

and green-stone, and jasper and quartzitic pebbles. It is covered by several 

feet ofloam. It is seen similarly in the N. E. 1 sec. 12, Canton. 

The pebbles that are thus mixed with the lower portion of the loam 

are smooth and waterworn, not covered with a coating of decayed material 

of the same nature as the pebbles themselves, as they would be expected 

to be if the loam were derived from the decay, in situ, of the materials of 

the drift. The thickness of the surface loam sometimes reaches twenty feet 

in the open upland, and under favorable circumstances, where it might 

have accumulated laterally, as well as perpendicularly, it is much more. It 

is thickest in the eastern part of the county. 
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It has already been stated that there is some reason to assign an earlier 

date to the origin of the upland loam than to the stratified loess loam of 

the vaneys, * and it is equally true that there is some reason to assign to it 

a different origin. Indeed, the explanation of its origin advanced by Prof. 

J. D. Whitney,'l' in 1862, is applicable over a very large part of the "drift

less area" in the state of Minnesota. He says: "The great mass of super

ficial clay, loam and other loose materials lying on the solid rock in this , 
region, is therefore simply the residuum left after the more or less complete 

solution and removal of the soluble portion of the rock." It is quite prob

able that all the instances of lamination that have been seen in the surface 

materials of the "driftless area" may be referred either to the agency ot 

rivers when existing with larger volume than at present, and flowing at 

higher levels, or to the effect of local drainage, bringing fine sediment from 

the higher levels farther west, perhaps at the time of the last glacial epoch, 

and depositing it both on the pre-existing drift materials and on the older 

loam. 'l'he rotted and disintegrated condition of the surface of the older 

rocks on the higher levels in the county, the existence throughout this de

cayed interval, and sometimes extending upward in the loam, of pieces of 

chert referable to the rock itself, the great uniformity in the character of 

this loam, and its massive or non-stratified structure, point to this theory 

for its origin. 
Alluvial terraces. At Preston, besides the flood-plain, the river has a 

high terrace-plain. The Stanwix House stands on it. It consists of loess 

loam undistinguishable from the loam that covers that portion of the 

county. The same may be seen at Lanesboro, and at Whalan, but it is not 

conspicuous. At Rushford fragmentary remains of this high terrace are 

seen in the valleys of the tributary streams. Along the main valley they 

are not well preserved. There are two terrace levels, besides the flood

plain. The highest terrace-plain is from seventy to eighty feet above the 

second and about one hundred and thirty feet above the river. The lower , 
terrace, on which Rushford stands, is about forty feet above the river, and is 

probably never reached by the river in even the highest water. Within 

this lower terrace-plain, WhICh spreads out laterally and forms the most ot 

'Report on Winona couu.iy, p. 262·3. 
tGeology of Wisconsin, 1862, p. 126, 
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*Report on Winona cOUD,ty, p. 262-3. 
tGeo!ogy of Wisconsin, 1862, p. 126. 



318 THE GEOLOGY OF MINNESOTA. 
[Fuel. Iron. 

the alluvial land between the rock-bluffs~ is the river channel, and a still 

lower flood-plain about twenty feet above the river at low stage. This 

terraced condition of the valleys of Root river and of the MississIppi, is 

confined, so far as observed, to the loam-covered area, which nearly coin

cides with the "driftless area", as defined and described by Prof. J. D. 

Whitney. 

MATERIAL RESOURCES. 

Fuel. In addition to the products of the soil, which will always be the 

chief source of material wealth, Fillmore county cannot expect any impor

tant mineral discoveries to augment her material prosperity. She has a 

good supply of forest for purposes of common fuel, and will not suffer from 

the absence of coal, as some of the counties farther west have ·suffered. 

She will have to depend on her native forest trees, or on those that are 

being propagated succesfully, for the most of her home fuel supply. There 

is a marked absence of peat in this county as well as in Mower, but a single 

locality being noted. That occurs on S. E. i sec. 26, Spring Valley, land 

of John Kleckler and David Broxlem, and is said to be about four feet 

thick, covering four or five acres. There is no doubt that other, isolated, 

small areas, of a turf-peat, also exist in the county, but the circumstances 

which promoted the production of so large :;t surface of peat in a belt far

ther west, including Freeborn county, were certainly wanting in Fillmore· 

county. The frequency of lakes and swamps, and abundance of peat, coin

ciding a'3 they do in Freeborn county, taken with the absence of both in 

Mower and Fillmore, point to the existence of a common cause for these 

surface features. 

Iron. 'l'hroughont the western portion of the county there is a great 

deal of surface iron, manifesting itself generally in the form of a cement in 

gravel, forming a dark-colored crag. There is also much evidence of the ex

istence of a heavy, continuous layer, or deposit, of limonite iron ore a few 

feet below the surface, in Bloomfield and Beaver townships. The details 

of these localities, and of the evidence of iron so far as ascertainable, have 

been given under the heads of Cr'etaceous and Drift. Should this bed prove 

to be extensive, its actual value for commercial purposes may vary greatly 

from its intrinsic value. It consists of a loose-textured hydrated peroxide, 
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the alluvial land between the rock-bluffs, is the river channel, and a still 

lower flood-plain about twenty feet above the river at low stage. This 
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locality being noted. That occurs on S. E. ± see. 26, Spring Valley, land 
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small areas, of a turf-peat, also exist in the eounty, but the eireumstanees 

whieh promoted the proc1uetion of so large:: surfaee of peat in a belt far

ther west, including Freeborn eounty, were eertainly wanting in Fillmore 

county. The frequeney of lakes and swamps, and abundanee of peat, eoin

eiding a"l they do in Freeborn eounty, taken with the absenee of both in 

Mower and Fillmore, point to the existence of a eommon cause for these 
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Iron. Throughout the western portion of the eounty there is a great 

deal of surfaee iron, manifesting itself generally in the form of a eement in 

gravel. forming a dark-eolored crag. There is also mueh evidenee of the ex

istenee of a heavy, eontinuous layer, or deposit, of limonite iron ore a few 

feet below the surfaee, in Bloomfield and Beaver townships. The details 

of these loealities, and of the evidenee of iron so far as aseertainable, have 

been given under the heads of Cretaceous and Drift. Should this bed prove 

to be extensive, its aetual value for eommereial purposes may vary greatly 

from its intrinsie value. It eonsists of a loose-textured hydrated peroxide, 
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with ochery impurities, and bears a close resemblence to some bog-ore de

posits; but its occurrence on high land, instead of in swamps, necessitates 

some other explanation for its existence than that ascribed to the occur

rence of most bog-ore deposits. It may have originated during that 

swampy condition of southern Minnesota when the peat grew that is em

braced in the drift deposits, as already detailed. It is not probable that it 

will ever be found valuable for the manufacture of iron. Before the opening 

up of the vast and richer iron ore beds of Michigan and Missouri, the bog

ores were considerably used in the production of iron, on a small scale, in 

several of the western states, but the small furnaces that smelted them 

have all ceased operations many years ago. Another obstacle to the utili

zation of this deposit in Fillmore county will be the lack of fuel in conven

ient and sufficient quantities. 

Lead. While the Galena limestone, which is eminently lead-bearing 

at Dubuque and Galena, passes in its northwestern trend across the south

western portion of Fillmore county, it has not been discovered to afford the 

same amount of lead as in Iowa and Illinois. Indeed, at points more re

mote from the Mississippi river, in Iowa, no remarkable deposits of lead 

have been obtained from it. There is not a total absence of lead from its 

layers, since a few localities are known to have afforded it in limited quan

tities. The same is true of the Trenton; which seems to indicate that the 

• presence of lead in the limestones of this region does not depend on the 

kind or age of the formation, but rather on some later, superimposed con

ditions that prevailed over the region, subjecting various formations to the 

same influences. 
Quicklime. All the limestones of the county are suitable for quicklime, 

but by far the greater quantity is made from the Galena. In the townships 

of Sumner and Spring Valley all the circumstances necessary for the cheap 

and rapid production of quicklime of the best quality co-exist, viz.: a suit

able limestone, abundant [exposure, and plenty of fuel. The Galena there 

forms some of its characteristic outcrops, constituting the bluffs ofthe streams 

continuously for many miles, and rising a hundred or a hundred and fifty 

feet above the valleys. The kilns are built at the foot of the bluff, and the 

stone is cheaply obtained, without much cost of transportation. Wood is 

FILLMORE COUNTY. 319 Lead. Quicklime.J 

with ochery impurities, and bears a close resemblence to some bog-ore de

posits; but its occurrence on high land, instead of in swamps, necessitates 

some other explanation for its existence than that ascribed to the occur

rence of most bog-ore deposits. It may have originated during that 

swampy condition of southern Minnesota when the peat grew that is em

braced in the drift deposits, as already detailed. It is not probable that it 

will ever be found valuable for the manufacture of iron. Before the opening 

up of the vast and richer iron ore beds of Michigan and Missouri, the bog

ores were considerably used in the production of iron, on a small scale, in 

several of the western states, but the small furnaces that smelted them 

have all ceased operations many years ago. Another obstacle to the utili

zation of this deposit in Fillmore county will be the lack of fuel in conven

ient and sufficient quantities. 

Lead. While the Galena limestone, which is eminently lead-bearing 

at Dubuque and Galena, passes in its northwestern trend across the south

western portion of Fillmore county, it has not been discovered to afford the 

same amount of lead as in Iowa and Illinois. Indeed, at points more re

mote from the Mississippi river, in Iowa, no remarkable deposits of lead 

have been obtained from it. There is not a total absence of lead from its 

layers, since a few localities are known to have afforded it in limited quan

tities. The same is true of the Trenton; which seems to indicate that the 

• presence of lead in the limestones of this region does not depend on the 

kind or age of the formation, but rather on some later, superimposed con

ditions that prevailed over the region, subjecting various formations to the 

same influences. 

Quicklime. All the limestones of the county are suitable for quicklime, 

but by far the greater quantity is made from the Galena. In the townships 

of Sumner and Spring Valley all the circumstances necessary for the cheap 

and rapid production of quicklime of the best quality co-exist, viz.: a suit

able limestone, abundant [exposure, and plenty of fuel. The Galena there 

forms some of its characteristic outcrops, consti tuting the bluffs ofthe streams 

continuously for many miles, and rising a hunch'ed or a hundred and fifty 

feet above the valleys. The kilns are built at the foot of the bluff, and the 

stone is cheaply obtained, without much cost of transportation. Wood is 



320 THE GEOLOGY OF MINNESOTA. 
(Quicklime. 

also abundant at present, much of that portion of the county being covered 

by a heavy forest growth. 
The following list of lime-burners with their localities and estimated 

production for the year, will give some idea of the extent of the business in 

1874. 
Palmer & Miller, Bear creek, three kilns 
N. E. Fetterly, Bear creek, three kilns, 
L. G. Odell, Bear creek, three kilns (one draw-kiln) 
Charles Gorton, Bear creek, one kiln, 
Allen Brothers, one kiln, 
J. Finley, Bear creek, one kiln, -
Isaac Kegley, Bear creek, one kiln, 
Lem. Stout, Bear creek, one kiln. 
T. J. Hammer, Bear creek, one kiln, 
Elder Cyrus Young, Bear creek, two kilns, 
Harvey McQuillan, Bear creek, two kilns, 
Olds & Brakey, sec. 9, Spring Valley, one kiln, -
J. N. Cummings, sec. 11, Spring Valley, one kiln, 
J. H. Hall, sec. 12, Spring Valley, one kiln, 

2,000 bushels. 
5,000 bushels. 
5,000 bushels. 
1,000 bushels. 
1,000 bushels. 
2,000 bushels. 

600 bushels. 
2,000 bushels. 
2,000 bushels. 

Not in use. 
Not in use. 

2,000 bushels. 

3,500 bushels. 

These all burn the Galena, and there is no noteworthy difference in 

the quality either of the rock or of the lime produced. According to the 

testimony of'several, however, there are certain layers near the bottom of 

the formation which are not suitable for quicklime. Some layers also are 

arenaceous, and have to be avoided, but the great mass of the rock is ex

ceedingly well adapted to making quicklime. 

The kilns used, are, for the most part, of ~he rudest construction, present

ing no improvement over the ancient and well-known "pot-kiln." They 

have to be emptied and refilled for every burning. Mr. L. G. Odell has the 

only draw-kiln seen in the county. In this part of the county mixed wood 

sells for two dollars or two dollars and fifty cents per cord. The average 

price of lime is twenty-five cents per bushel, but it fluctuates from twenty 

to forty. In July, 1875, it was selling for twenty cents; but in September 

it brought forty cents. The lime itself is generally nearly white after be

ing burnt, but in some places it has an ashen white color, though on slack

ing it is always white. It slacks with rapidity, evolving considerable heat. 

It requires from sixty to seventy-two hours to burn a kiln, depending on 

the size of the kiln and somewhat on its shape, and consuming about ten 

cords of dry, mixed wood. When freshly and thoroughly burnt one bushel 

by measure weighs a bout seventy-five pounds, but if not well burnt it will 

exceed eighty pounds. "Delivered at Spring Valley by weight, it is sold at 

• 
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the same price as by measure at the kiln." When shipped from Spring 

Valley it generally goes west, to points along the Southern Minnesota rail

road, and is known as 8pJ'1:ng Valley white limp. 

Throughout the eounty, where the Trenton limestone appears, there 

are other lime kilns tha,t supply the lotal demand. The following were 
noted: 

At Carimona, owned by William Renslow. 
At Forestville, by Frank Tumer. 
At Chatfield, by Dennis Jacobs. 

Hec. 36, Uarimona. by Mr. Hollin~. 
Sec. 26. Canton, lJy Himol1 Houck. 

The Shakopee is not used for making lirne in Fillmore eounty, though 

it i::; extensively burned in the lower Minnesota valley, at Mankato and at 

Shakopee. The St. Lawrence limestone is somewhat employed for this 

purpose, and affords a lime that is nearly white, and is said to weigh eighty 

pounds per bushel of measure. At Lanesboro this lime sells at $1.25 pel' 

barrel, or fifty eents per bushel, wood costing five or six dollars per cord. 

Mr. Sherman's kiln holds a,bout three hundred bushels and requires ten to 

eleven eords of wood for thorough ealcination, burning about forty-eight 

hours. But little is shipped from here. The lime is about white and slaeks 

perfectly white. The following list embraees all known kilns that were 

run from the St. Lawrenee in 1874. 

At Lanesboro, by B. Sherman. 
At Lanesboro, by Moses Greer. 
At Lanesboro, by Mr. Butler. 

At Hushford, by J os. Otis. 
At Rushford, by Wm. Cramptoll. 

Brick. There is no laek of materials for making ('ommon red briek. 

In some places the surf'aee of the (lrift clay is used, containing some fine 

gravel, and at others the loe::;s loam. Brick-making machinery was met 

within the survey of the county at the following points: 

Sec. 20, Spring Valley, .J. W. Smith. 
Forestville, Michael Shields. 
Preston. Franklin Coleman. 
Lanesboro, Thomas Dunsmore. 

Chatfield, Wm. Stafford. 
Lanesboro, "ltV. H. Roberts. 
Rushford, Ole Tuff. 
Granger (formerly), Mr. Ferris. 

Gold and copper. In small quantities gold has been washed, by rude meth

ods, from the drift at several points in the eounty. It was found on Hugh 

Hague's land in gravel, N. E. i sec. 26, Spring Valley, and at Yeariton's saw 

mill, sec. 31, Jordan. There are accounts also of fragments of native eop

per having been found in the drift. It is hardly necessary to say that 

these discoveries d"o not indicate any valuable depo::;it of the kind in the 
21 
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rocks of the localities where they may be found. They pertain to the drift 

and have been transported hundreds ot miles along with the other foreign 

substances in which they occur, from the northern part of the state. Such 

discoveries have sometimes awakened an interest that has culminated in 

stock companies formed for mining, and in the wasting of thousands of dol

lars. Similar small quantities of gold can be got by a minute washing of 

the drift at almost any place where the drift-sheet is attenuated, or where 

the older glacial drift has been denuded, leaving the gold, which is inde

structible either by lapse of time or by the chemistry of the elements, on 

the rock surface underlying. Almost every geologiealreport in the-country 

makes mention of them, extending at least through Ohio, Illinois, Indiana, 

Wisconsin and IOW~l. 

Bltilding stone. With this necessary article Fillmore county is also 

well supplied, and it has been put to an extensive use. There are hundreds 

of openings made to supply a local demand, besides a great many more 

extensive quarries which are known for a good many miles around. A 

great deal of stone for building is shipped to counties west, which are drift

covered and without aceessible building stone. Probably three-fourths of 
.. 

the building stone used in the county is derived from the Galena and Tren

ton, the other fourth being made up from the Devonian and the St. Law

rence. The Trenton is most frequently employed. This is largely owing 

t.o the prominent manner of its outcrops, as shown under the head of 

J)minage and of Sw:face Features. The Galena has been used in the con

struction of several school-houses and private residences. At Spring Val

ley the Devonian is prineipally used; at Lanesboro, Whalan, Peterson and 

Rushford, the St. Lawrence. rrhe Shakopee and Jordan are but rarely 
resorted to. 

The beds of the Trenton are usually less than six incbes in thickness, 

and they are easily broken to any desired size. It is a hard stone, not 

easily cut, but can be dressed if necessary. It is not injured by dissemina

ted shale, as much of the Trenton at points farther north, and hence makes 

a very durable material. The quarry ot Mr. Joseph Taylor, formerly well 

known, situated near Fountain, has been closed for several years. At 

Fountain are several buildings constructed of stone from this place. 

Besides the quarries in the Trenton that have been mentioned in giv-
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ing the scientific geology of that fOl'ma,tion, a number were visited at which 

no new facts of interest were noted. Such were Ole Oleson's, N. E. i sec. 36, 

Harmony; Wm. Wilbright's and Martin Quinn's, sec. 15, Forestville; Geo. 

Drury's, sec. 3, Bristol; Garrett Mensing's, S. W. } sec. 27, Forestville. It 

would be impossible and unneeessary to mention all the places where this 

limestone has been wrought. In traveling over the county a number of 

stone houses for residence were seen, belonging to farmers. Such are O. 

O'Hara's, S. W. ± sec. 18, Amherst, from the 'rrenton; Mr. Geo. Park's, see. 37. 

Bloomfield, from the IJ:alena of Mr. S. S. Belding's quarry. The stone mill 

at Preston is of the Trenton. Of the quarries in the Devonian at Spring 

Val]ey, those of Mr. Shumaker and of Mr. Allen are the most important. 

The former furnishes a beautiful, fine-grained cut-stone for trimmings, as 

well as stone for common walls. The latter supplies a darker-colored and 

. coarser stone, which has been considerably used. 

From the St. Lawrence limestone a very fine building stone is obtained. 

It is a fortuna,te circumstance that very much of this formation is in regu

lar, and often in heavy layers. These are also not so firm as to resist the 

usual means for quarrying. When the beds are broken the bloeks are 

found to possess often a finely vesicular texture. Their color is a very light 

yellow or buff, resembling that of the "Milwaukee brick". The principal 

buildings at Lanesboro, including the Lanesboro Hotel, the flouring mill 

ot Thompson and Williams, the Presbyterian and Catholic churches, the 

public school-house, and a number of stores, are of the St. Lawrence, quar-

. ried at Lanesboro, afld from land owned by the Lanesboro company. At 

Whalan are excellent opportunities for observing this stone in its best con

dition. It has been somewhat wrought on Whalan's bluff. Quarries in 

the same are owned at Rushford by 'Vm. Crampton, Jos. Otis, and Hiram 

Walker. Mr. Crampton's quarry furnished the stone put into Boyam's 

store, and also that of A. K. Hanson's. Mr. E. Larson's was built from Mr, 

Otis's quarry, and that of Mr. -Kierland and son from Mr. Walker's. At 

Amherst P. O. the Jordan is quarried some for fonndations, and the Shako

pee at Chatfield. 
Sand for mortar and concrete. 'iVherever the St, Peter sandstone is ac

cessible it is employed for making m~rtar, It is equally good for hard

finish, being, when taken from some depth, purely white and of very un i-

l<'ILLMORE COUNTY. 323 Building stone. Sand.] 

ing the scientific geology of that forma,tion, a number were visited at which 

no new facts of interest were noted. Such were Ole Oleson's, N. E. i sec. 36, 

Harmony; Wm. Wilbright's and Martin Quinn's, sec. 15, Forestville; Geo. 

Drury'S, sec. 3, Bristol; Garrett Men:.;ing's, S. W. } sec. 27, Forestville. It 

would be impossible and unneeessary to mention all the places where this 

limestone has been wrought. In traveling over the county a number of 

stone houses for residence were seen. belonging to farmers. Sueh are O. 

O'Hara's, S. W. ± sec. 18, Amherst, from the 'rrenton; Mr. Geo. Park's, seC'. 37, 

Bloomfield, from the Galena of Mr. S. S. Belding's quarry. 'rhe stone mill 

at Preston is of the Trenton. Of the quarries in the Devonian at Spring 
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Walker. Mr. Crampton's quarry furnished the stone put into Boyam's 

store, and also that of A. K. Hanson's. Mr. E. Larson's was built from Mr. 

Otis's quarry, and that of Mr. ·Kierlanc1 and son from Mr. Walker's. At 

Amherst P. O. the Jordan is quarried some for foundations, and the Shako

pee at Chatfield. 

Sand for' mortar and concrete. \Vherever the St. Peter sandstone is ac

cessible it is employed for making mortar. It is equally good for hard

finish, being, when taken from some depth, purely white and of very uni-
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form firmness. There are, however, some portjons of the county where it 

is much more difficult to obtain a sand sujt.ltble for common mortar. In 

the western part of the county a white sanu, or one nearly white, i~ ob

tained from deposits referable to the Lower Cretaceous. 'These have been 

mentioned under the head of Cretaceous. They are found on the land of 

C. C. Tel?ple, S. E. i sec. S, Bloomfield; on sec. 17, Spring Valley; on Andrew 

McNee's land, N. W. ± sec. 22, Bloomfield; and on J. M. Rexford's, N. E. i 
sec. 36. Mr. Temple delivers sand at Spring Valley for $1.75 per load of 

two tons. One team can haul five such loads per day, but generally hauls 

three. From three to five hundred dollars worth are taken from Mr. Tem

ple's sand pit annually. Besides these sources for mortar sand, the Jordan 

~andstone which is often as incoherent as the St. Peter, can be used to ad

vitntage, though it is rather more apt to be cemented by iron. There can 

be no question that the compact and impervious nature of the green shales 

of the Hudson River have preserved the incoherency of the St. Peter, by 

preventing the downward percolation of ferriferous and calcareous waters 

whieh certainly would have left their impurities in the form of cement 

among its beautiful white grains. 

The proximity and cheapness of lime and sand have suggested the 

building of houses by mixing th~e substances in the form of a concrete. 

Several such are found at Fillmore, also in Jordan and at Rushford; but 

this method is not general. The material is cast in the form of large brick, 

having the color of common brown mortar, and these blocks are laid up 

much like common brick walls. Patent presses are used to make the con
crete blocks. 

Calcareous tufa. At Chatfield there is considerable travertine in the 

bluffs on the north side of the creek, and on the limestone layers, in the 

seams. It has become crystalline in some cases, and lies in successive lam

inations that have a color like brown sugar, and resembles the lamellar 
calcite of Houston county. 
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bluffs on the north side of the creek, and on the limestone layers, in the 

seams. It has become crystalline in some cases, and lies in successive lam

inations that have a color like brown sugar, and resembles the lamellar 

calcite of Houston county. 



OHAPTER VII. 

THE GEOLOGY OF OLMSTED COUNTY. 

BY M. W. HARRING1'ON.* 

Situation and area. This large and wealthy county (plate 11) lies in 

the second tier of counties north of Iowa, and is separated from the Missis

sippi river by only vVinona county on the east. Its form is nearly that of 

a rectangle, with five ranges of townships east and west and four ranges 

north and south. This geometrical figure is rendered irregular by Wa

basha county which takes two townships from the northeast corner. This 

irregulHrity is further increased by the addition of an east and west row 

of twelve sections on the western part of the south side of the county, 

which extend also half a mile farther west than the rest of the county. 

The land area of the various townships is given in the subjoined table 

derived from the records in the office of' the state auditor: 
, 

TOWNSHIP RANGE I ACRES AND 
N. W. FRACTIONS. }IIAME. 

Elmira.... . .................................... . IUS 11 23,008.69 
Dover ........................................... . 106 11 23,0] 9.01 
Quincy .......................................... . 107 11 23,038.8] 
Orion ........................................... . 105 ]2 22,992.53 

106 12 22,983.90 
107 12 22,977.97 

Eyota. . . . . . . . . . . . . . .. .. _ ............... _ ....... . 
Viola ....................... _ ................. . 
Pleasant Grove. . . . . . . . . . . . . . . . . . . . . .......... . 105 13 23,020.18 
Marion ........................................ . 106 13 22,963.10 
Haverhill. .. ................ .... . .. 107 13 23,005.91 

108 13 22,810.11 
\104 (6 sections) } 26,804.42 / 105 14 

Farmington ... _ . " ...................... . 

High Forest .......................... _ ........... . 

Rochester ........................................ . 106 14 22,873.76 
Cascade .......................................... . 107 14 22,915.45 
Oronoco ........................................ . 108 14 22,968.06 

Rock Dell. . . . . .. ............ .... . ............. - . { 104 
105 

15 (6 sections) ( 
15 \ 26,808.22 

Salem. .........•.. . ....................... . 106 15 23,002.3.5 
Kalmar .•..................... _ ........ -........ . 107 15 22,990.60 
New Haven ...................................... . 108 15 23,057.89 

--'To the original survey and report of Prof. Harrington (fourth annual report) considerable new material has been 
added. 
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The area of Olmsted county embraces 658.42 square mileR of la,nd, or 

421,391.08 aeres; its water area is 3.94 square miles, or 2,520.20 acres; mak

ing a total of 662.36 square miles, or 423,911.28 acres . 

. SURFACE FEATURES. 

Natural draina.ge. Streams are plentiful and their fall is moderate. 

The central, northern and western parts of the county are drained by the 

Zumbro river. 'l'his stream runs north into Wabasha county, where it 

turns east and makes its way to the Mississippi. It comes into Rochester 

from the southwest, amI within the eity limits Bear creek from the south

east, Silver creek from the ea,st and Cascade creek from the west, empty 

into it. N ear the north line of the eounty it receives quite a stream, re

sulting from the union of the middle and north forks of the Zumbro. The 

southern tier of townships are drained by Root rIver, which, very sinuous, 

takes a generally east course to the Mississippi. This has no affiuents of 

much size in the county, exeept at Chatfield where a small stream known as 

Mill creek joins it from the north. On the eastern border of the county 

some small branches of the Whitewater river reach within the county. 

There are no lakes in this county, but it contains a few small ponds 

which in no sense deserve the name of lakes. Streams which sink into the 

ground and disappear are occasionally met with. They occur in Farming

ton, Elmira, Haverhill and Viola townships, and are especially frequent 

where the sandstones of the Cambrian have combined with the magnesian 

limestones to produce a gorged and broken eondition of the strata in pre

glacial times, followed by a thin spreading of till or of loam. The same 

eonditions produee sink-holes and subterranean streams in the area of the 

Galena limestone wherever the drift is light so as not to have filled com

pactly and completely the pre-existing gorges.* 'rhese phenomena are 

more particularly noted on a subsequent page where these formations are 
discussed. 

Living springs of cool, pure water, of the best quality, are not rare. 

They are by far the most common on the south or west sides of the bluffs 

where the green clay derived from the lower rocks of the Trenton period 

comes to the surface. This clay is impervious to water. The formations 

*Compare the report on Fillmore county, 
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sout.hern t.ier of t.ownships are drained by Root. !'lver. which, very sinuous, 

takes a generally east. course t.o t.he Mississippi. This has no affluent.s of 

much size in t.he count.y, except. at. Chat.field where a small st.ream known as 

Mill ereek joins it. from t.he nort.h. On t.he east.ern border of t.he count.y 

some small branches of t.he Whit.ewat.er river reach wit.hin t.he count.y. 

There are no lakes in t.his county, but. it. contains a few small ponds 

which in no sense deserve t.he Harne of lakes. St.reams which sink into t.he 

ground and disappear are occasionally met wit.h. They occur in Farming

t.on, Elmira, Haverhill and Viola t.ownships, and are especially frequent. 

where t.he sandst.ones of the Cambrian have combined wit.h t.he magnesian 

limest.ones t.o produce a gorged and broken eondit.ion of t.he st.rat.a in pre

glacial t.imes, followed hy a t.hin spreading of till or of loam. The same 

conditions proc1uee sink-holes and subt.erranean streams in the area of t.he 

Galena limestone wherever the drift is light so as not to have filled com

pactly and completely t.he pre-existing gorges.* These phenomena are 

more particularly not.ed on a subsequent page where these formations are 

discussed. 

Living springs of cool. pure water, of the best quality, are not rare. 

They are by far t.he most. eommon on the south or west sides of the bluffs 

where the green clay derived from the lower rocks of the Trenton period 

comes to t.he snrface. This clay is impervious to water. The formations 

*Compare the report on Fillmore county, 



-..... 
t:< 
h 

" ...; 
Q, 

T 

GEOLOGICAL .AND NATURAL HISTOHY 
SURVEY OF M1NNESOTA 

o L.JVI S TED COlTNT\~ 
BY M . W. HARRINGTON . 

~ 

Cl 
IUtI«' ~:1; t:rrI:~1 

IU~'l}f'f.,: d -" , II ~ I .. , ~,.,.t'1V/T~/fnr..\· 'rA.r/Y~/bil\\.p;,(,{/~~""''\.''~''\.,\,=~l:'''t..'"''''·''lJIo.'Xt.'\." l..'-''·, II I J~,·II F.Vn"T"A II 1111 .. .. ..Jl.L 11\1- ;1 ~ II< .... .. 
l..J 

(,:) gLJ Cl 
. l . ll~_, 

" . "a <~ 
" 

• 0 

~ ...... ' 
Cl 

~ ___ !~I )rr~r lU~WUl~'III'(1 

Rxvv'r 
M o W £ R C 0 U N T y 

r ontm.rr l.a.nes aFt' rim,wlt appfl'JIlrru.tlPL\" 
fOr ea.cll .iO luI rWope flu sea. ~ 

Ex:pLuw.tioIl 
n., JIffl . .srnootJI and (uu:lu/.Dnno, / [=:J 
v ua1r:J7ulIY l{Q;lf'ered qr.llJes..i'-Lcxuff/ ' I 

i ffuLijvn Rtf'"e" ~rludc..f' alld 
Lorf"l:,rSrlIuulJ luruS'wrtl' (mdudmfll/awUJ) 

7hwilm .£r.nws-Iulle 
100 
~ 

~
Il>terJ}md#r.me ~ 

SlwA"QPeeI,medTJlle and 0 
(1::nllbnaJl (JOrdan ,sWIM., tfllle I 

StLawrence f..£on'l'r I E3 
- agnenan)LOrtMWne I 

~ 

~ 

C) 

~ 

~ 

C) 

C) 

c:: 

<: 

-; 

-<; 

,T0110",0.w«'i.:(:0 /.lth 

" 
" 0 

, 
, 

, 

• 
, 

0 

u 

, 
u 

0 

0 

0 

'" ' I 

M 

~ 

M o W £ R 

" 
, lJr, 

It ll\ W 

C 0 U N T 

". "H'" .",,,, "" 'h , ' 
y 

COUNTY 

(jJ<.(ILpt;]I.\1. \.'\]l :\,\"1"1 lUI. Il]STOHY 
:-Of 1(\"1.' nF~tl:>:>FS(l'I\ 

() 1.,\1 s'n: I) CO I x,\,y 

!l 1111 W 

~:~I'l.""'l ,.\], 
.. 'u/,,""., 

/ /. I ,,'" 

.mr ",.". 
• 

BY M W HARRINGTON 

COUNTY 

\

.,' IWr." .• "" .. ",., 

.,·~.,4,:I" /,nt"."",, 

/

. ~."I",.. .·;,,,,£,1, 

." l" ~ ... , .. l,,. , 

.'1., /J _"'" 

N C Y 

, , 
' ... , 

o 

> 

0 

0 

< 

• 
, 
, 



Water-power.] 
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dip slightly toward the southwest. rrhe layer at clay forms a nearly 

level floor of which the southern and western sides are lower than the 

others. The water consequently appears at the surface on these sides. 

These springs are frequently of large size. The phenomenon of a row ot 

springs some distanee up the side of a bluft, while the base of the bluff 

furnishes no springs, is by no means a rare one. Spongy earth, and some

times calcareous tufa, are apt to collect about these springs. When filled 

with water the earth is soft and very miry. In former times where the 

roads crossed such spots, bad mudholes were formed. They have now been 

generally tapped and drained, though they are still occasionally met with 
on the less-traveled roads. 

Wafet'-P0lOer. Olmsted eounty is more than usually favored with good 

water-power. This results from the large number of streams, the swift

ness of their eurrents and the favorable nature of the banks and bottom. 

'rhe' Zumbro river, in some of its affiuents, has a descent of about three 

hundred and fifty feet within the eounty, from Rock Dell to Oronoco, while 

the main stream descends about two hundred feet in the same distance. 

The Root river falls three hundred feet within the county in passing through 

Roek Dell, High Forest, Pleasant Grove and Orion townshIps. 

Water-powet· mills in Olmsted county. 

.... .... . 
O.,j Oal Capacity Name of mills. Owner. Location. stream. ...,'" ""§ alQ) :::1"" per day. 
~~ ~'" 

Rochester City mills ... Olds & Fishback Rochester ..... Zumhro .... 16 4 100 bbls. 
Zumbro mills .......... Jno. M Cole ... Rochester ..... Zumbro and 

Bear Cleek. 10 4 100 bbls. 
Cascade mills ......... Lyman 'l'oflq.ro. Rochester ..... Cascade cr .. 17 2 50 bbls. 

r 50 horse 

Woolen mills .......... Wm. Bartley .. Rochester ..... Bear creek 17 ...... I power, only 
'1 partly im-

Oronoco mills ......... Allis, Gooding l proved. 
& Hibbard ... Oronoco ...... Zumbro .... 15 7 150 bbls. 

Middleton '8 mill ....... R. Middleton ... Kalmar ....... Zumbro ..... 6~ 2 35 bbls. 
Saw mill .............. Jas. Button .... New Haven ... Zumbro ..... 6 . .... . 
Stewtville ............. Chas. ~tewart .. High Forest ... Root ...... 12 . ..... 50 bbls. 

J. Fugle ....... Orion ......... Root ....... 8 . . .. . 50 bbls. 
•••••••• • 0 •••••••••• '. 

Orion ......... l-!.oot ....... small. small. Custom mill ........... -English ....... 
~uincy mills ......... Quincy ........ Whitewater 10 2 or 3 

~ .............. 
Zumbro ..... 10 Saw milL ............. Ambler ...... , NewHaven ... . ..... 

There is quite a number of unimproved water-powers in the eounty; 

some are between Rochester and the north boundary of the county, where 

the difficulties of the banks prevent their ready improvement. There are 
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THE UEOLOGY OF MINNESOTA. 
[Topography. 

said to be two good mill privileges between the Oronoco mills and the 
main stream; another is at Genoa, and another at High Forest. The mills 
at Chatfield are enumerated in the preceding chapter. 

Topography. The surface is much diversified, and the natural scenery 
very pleasing to the eye. The surface is generally rolling or undulating. 
The contour-lines of the county plate express the frequency of changes in 
the elevation of the surface. Along the streams bluffs are found sometimes 
nearly two hundred feet high. These bluffs are usually steep, level-topped, 
and characteristic of the rock-formation that makes them. They are most 
common in the central and eastern parts of the county. Rochester lies in 
a valley, with bluffs all around it, rising gently at some distance on all sides 
except toward the west where it elimbs the bluff. Dover Center, Marion 
and.Chatfield lie in similar valleys. Eyota and Byron are on elevated undu
lating prairies nearly thirteen hundred feet above the ocean. Curious 
isolated mounds are eommon, espeeially along the east side of the Zumbro in 
Farmington and Haverhill townships. They are also foutd in Elmira. In 
the western portion of the county the surface is nearly level but also more 
elevated. Much of Rock Dell township is like the prairies just south and 
west of it, but in its northern part are narrow roeky gorges formed by the 
south branch of the Zumbro, which gave name to the town. 

Elevations. The following elevations are mostly on a proposed line ot 
railroad from Wahasha to Austin, from notes of Horace Horton,. the sur
veyor who ran the line. They have been referred to sea-level by com
parison with elevations determined at Plainview, Brownsdale and Austin. 

Elc·m.tions, from the notes of HOTCtce Horton. C. E. 

Above the Missis· 
Sippi river at low . Feet aboye 
watel'at"\Vahasha. the sea. 

Head of East Indian creek, five miles northeast of Plainview (Wabasha county) 529 1191 
Street of Plainview (Wabasha county) 51R 1175 
Elgin (Wabasha county) 385 1047 
Summit of Lone Mound, sec. ll, ~'armington, within 10 feet of Plainview level, 513 1175 
Near center of sec. 14, HaverhIll, 611 1273 
S. W. corner of sec. 2-1, Haverhill (rock seen some feet above) 547 1209 
Base of Sugar Loaf, secs. 31 and 32, Haverhill, 367 1029 
College street bridge, Rochester, - 317 979 
Surface of water beneath, 302 964 
S. E. corner sec. 10, High Forest, - 644 1306 
Low water at High Forest village, 547 1209 
Sec. 29, T. 104 N., R. 15 W., Mower county,:\ mile south of John Rowley's house, 734 1396 
Dr. Thornhill's farm, 4 miles east of Brownsdale, in Mower county, - - 707 1369 
Southern Minn. R. R. at Brownsdale (Mower county) - 609 127l 
St. Paul and Milwaukee R. R. track at Austin (Mower county) 535 1197 
Pleasant Grove, about 644 1306 
Creek near the school-house in sec. 15, Cascade, about 342 1004 
N. W. corner of sec. 10, Cascade, - 477 1139 
Quarter stake, sections 33 and 34, Oronoco, 467 1129 
Center stake, sec. 21, Oronoco, 442 1104 
Surface of river at Oronoco, 292 954 
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said to he two good mill privileges between the Oronoco mills and the 
main stream; another is at Genoa, and another at High Forest. The mills 
at Chatfield are enumerated in the preceding chapter. 

Topography. The surface is much diversified, and the natural scenery 
very pleasing to the eye. The surface is generally rolling or undulating. 
The contour-lines of the eounty plate express the frequency of changes in 
the elevation of the surface. Along the streams bluffs are found sometimes 
nearly two hundred feet high. These bluffs are usually steep, level-topped. 
and characteristic of the rock-formation that makes them. They are most 
eommon in the central and eastern parts of the county. Rochester lies in 
a valley, with bluffs all around it, rising gently at some distance on all sides 
except toward the west where it e1imhs the bluff. Dover Center, Marion 
and.Chatfield lie in similar valleys. Eyota and Byron are on elevated undu
lating prairies nearly thirteen hundred feet above the ocean. Curious 
isolated mounds are common, espeeially along the east side of the Zumbro in 
Farmington and Haverhill townships. They are also foutd in Elmira. In 
the western portion of the county the surfaee is nearly level but also more 
elevated. Much of Rock Dell township is like the prairies just south and 
west of it, but in its northern part are narrow roeky gorges formed by the 
south brandl of the Zumbro. whieh gave name to the town. 

E1evrtfinns. The following elevations are mostly on a proposed line ot 
railroad from Wabasha to Austin, from notes of Horaee Horton,· the sur
veyor who ran the line. They have been referred to sea-level by eom-
parison with elevations determined at Plainview, Brownsdale and Austin. 

Ele·j·n.tin?lS, (nJ?n f/le notes of Hm'ace Hnrtnn. C. E. 

!~~i'~i~e~ ~1~~~ Feet above 
watel'at'VAhasha. the sea. 

Head of East Indiall creek, five miles northeast of Plainview (Wabasha county) 529 1191 
Street of Plainview (Wabasha county) 51R 1175 
Elgin (Wabasha county) 385 1047 
Summit of Lone Mounel, sec. 11, .Farmington, within 10 feet of Plainview level, 513 1175 
Near center of sec. 14. HaverhIll, - - - - - - 611 1273 
S. W. corner of sec. 2-1, Haverhill (rock seen some feet above) 547 1209 
Base of Sugar Loaf, sees. 31 and 32, Haverhill, 367 1029 
College street bridge, Rochester, - 317 979 
Surface of water benE'ath, 302 964 
S. E. corner sec. ] 0, High Forest, - 644 1306 
Low water at High Forest village, - 547 1209 
Sec. 29, T. 10-1 N., R. 15 W., .Mower connty, ~ mile south of John Rowley's house, 734 1396 
Dr. Thornhill's farm, -1 miles east of Brownsdale, in Mower county, - - 707 1369 
Southern Minn. R. R. at Brownsdale (Mower county) - 609 127l 
St. Paul and MilwaukE'e R. R. track at Austin lMower county) 535 1197 
Pleasant Grove, about 644 ]306 
Creek near the school-house in sec. 15, Cascade, about 342 1004 
N. W. corner of sec. 10, Cascade, - 477 1139 
Quarter stake, sections 33 and 34, Oronoco, - 467 1129 
Center stake, sec. 21, Oronoco, 442 1104 
Surface of river at Oronoco, 292 954 
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Elevations on the Winona (t1ul St. Peter (li1'ision of the Ohica[Jo and Norlhwesle1'71 nf.ilway. 

8t. Charles, 
Dover, 
Eyota, 
Chatfield Junction, 
Plainview Junction, 
Chester, 
Rochester 
Rochseter and Northern Minnesota H,ailway Junction, _ 
Olmsted -
Byron, 
Kasson 

Chatfield Junction, -
Summit grade 
Chatfield depot, 

Plainview Junction 
Doty,. 
Viola 
Whitewater creek, -
Elgin 
Plainview, 

Elel'ct/'ion8 on the Ol/a~field In·aneh. 

Elel'ations on the Flaim"tell' /)nmch. 

Miles 
fl'Onl Winona. 

28.35 
32.19 
36.87 
37.73 
37.93 
42.74 

"Hi.2H 
.~0.r;4 

.54.22 

.58.71 
G3.S7 

37.7S 
40.7.5 
4S.87 

37.03 
40.00 
43.00 
47.00 
48.1 7 
.52.93 

Elel'ations on the Rochester rtnd No)'tite1'11 
Hochester and Northern Minnesota Junction, 

Minnesota 1'rti/w(t!l. 

Douglas, 
Zumbro river, 
Zumbro bridge, 
Oronoco, -
Zumbro river, 
Zumbro bridge, -
Pine Island, 

.50.64 

.58.35 
60.2.5 
60.2.5 
61.72 
6.5.20 

65.20 
6.5.86 

Feet above 
the Hea.. 

1,11)9 

1,138 
1,237 
1,275 
1,275 
1)22 

991 
999 

1,0.54 
1,250 
1,2.52 

1,27.5 
1,29.5 

976 

1,27.5 
1,3lO 
1,129 
1,0.5.5 
1,069 
1,167 

999 
1,091 

96B 
986 

1,041 
98! 
99S 
998 

Meanelevat1:on o/the county. Estimates ofthe average hights ofthe town
ships of this county are as follows: Quincy, 1150 feet above the sea; Elmira, 
1175; Viola, 1225; Eyota, 1250; Orion, 1200; Farmington, 1125; Haverhill , 
1200; Marion, 1200; Pleasant Grove, 1250; Oronoco, 1075: Cascade, 1075; 
Rochester, 1125; High Forest, 1~75; New Haven, 1100; Kalmar, 1150; Salem, 
1175; and Rock Dell, 1275. The mean elevation of Olmsted county, derived 
from these figures, is approximately 1180 feet above the sea. 

SURF ACE FEA'l'URES OF THE Y ARIOUS TOWNS. 

Farmington. This was a prairie town originally. It is quite broken in the southwestern 
portion, and an isolated mound, rising 150 feet above the surrounding surface, stands in the 
northeastern. Otherwise the surface is undulating, with fine loam soil, becoming sandy near the 
bluffs. 

Oronoco. 1'he bluffs of the Zumbro and of its western tributary crossing this township 
give it great diversity of surface characters. The bluffs are frequently rocky and rise o"er a hun
dred feet perpendicular. In other places they are covered with gravelly clay and gravel, so that 
no rock is viSible, or very little, but the valley still is deep and difficult. Outside the valleys, 
which are generally timbered, the undulating prairies spread out indefinitely. 

Elevaticms.] 
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Elevations on the Winona and St. Peter lli?'ision of lI'e nIL'L' fl ("70 (1'1,7 u, II ,I 'Z " 'J "!' "u, H OJ' w'es ern ?'C1,t way. 
Miles 

8t. Charles, 
Dover, 
Eyota, 

from Winona. 

Chatfield Junction, 
Plainview Junction, 
Chester, 
Rochester 
Rochseter amI. Northern Minnesota 1{,ailway Junction, _ 
Olmsted -
Byron, 
Kasson 

Chatfield Junction, -
Summit grade 
Chatfield depot, 

Plainview Junction 
Doty" 
Viola 
Whitewater creek, -
Elgin 
Plainview, 

Elel'af'ion8 on the ChaUielt7 1)1'anch. 

Ele1'ations on the PZaim'iC'll' iJ'l'Unch. 

28.35 
32.18 
36.87 
:37.73 
37.88 
42.74 
"19.21) 
.50.1)4 

64.22 
.58.71 
[)3.R7 

87.73 
40.7.5 
48.87 

37.93 
40.00 
43.00 
47.00 
48.17 
62.93 

Ele1'Cltions on the Rochester- and Northern Minnesota ?·ailll'ay. 
Hochester and Northern Minnesota Junction, 60.64 
Douglas, 68.35 
Zumbro river, 60.25 
Zumbro bridge, 60.26 
Oronoco, - 61. 72 
Zumbro river, 65.20 
Zumbro bridge, - 65.20 
Pine Island, 6,5.86 

Feet above 
the !-iea-. 

1,138 
1,138 
1,237 
1,276 
1,275 
1,122 

881 
889 

1,0054 
1,250 
1,2.52 

1,27.5 
1,286 

97G 

1,275 
1,310 
1,128 
1,056 
1,069 
1,167 

899 
1,091 

96t) 
986 

1,041 
884 
993 
998 

Mean elel'ation of the county. Estimates of the average hights of the town
ships of this county are as follows: Quincy, 1150 feet above the sea; Elmira, 
1175; Viola, 1225; Eyota, 1250; Orion, 1200; Farmington, 1125; Haverhill , 
1200; Marion, 1200; Pleasant Grove, 1250; Oronoco, 1075: Cascade, 1075; 
Rochester, 1125; High Forebt, 1~75; New Haven, 1100; Kalmar, 1150; Salem, 
1175; and Rock Dell, 1275. The mean elevation of Olmsted connty, derived 
from these figures, is approximately 1180 feet above the sea. 

SURF ACE FEATURES OF THE VARIOUS TOWNS. 

Farmington. This was a prairie town originaJIy. It is quite broken in the southwestern 
portion, and an isolated mound, rising 150 feet above the surrounding surface, stands in the 
northeastern. Otherwise the surface is undulating, with fine loam soil, becoming sandy near the 
bluffs. 

Oronoco. l'he bluffs of the Zumbro and of its western tributary crossing this township 
give it great diversity of surface characters. The bluffs are frequently rocky and rise over a hUll
dred feet perpendicular. In other places they are covered with gravelly clay and gTavel, so that 
no rock is visible, or very little, but the valley still is deep and difficult. Outside the valleys, 
which are generally timbered, the undulating prairies spread out indefinitely. 
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New Haven. This town is more br oken than Oronoco, and more timbered, and from the 
same causes. 

Quincy. TbiR town is almost entirely one of smooth undclating prairie, there being a rather 
abrupt ascent from the northeastern portions to the southwestern, brought out prominently in the 
neigbborhood of tbe drainage valleys. Some scattered oaks and aspens are found in the eastern 
sections between the "Whitewater and its northern branch. 

Viola. This is mainly a high and undulating prairie, its southern border being about thir
teen bundred feet above the sea. Toward the north the surface descends abruptly to the valleys 
as the ontcroping rock changes from the Trenton limestone to the 8t. Peter sandstone. Some of 
the streams that rise near the center of this townsbip take tbeir origin from small elevated 
marshes that lie on the high prairie. 

Haverhill. This township is ~imilar to the last, but its general slope is in the opposite direc 
tion. 

Oascw'le. This township has great variety of surface, with considerable timber in the north
western and soutbwestern portions, but by f:tr the larger part is naturally prairie. Much of the 
timber is small, especially at some distance from the streams. 

Kalmar. About one-half of this township was originally covered with timber, a large tract 
in tbe northwestern portion beilJg very heavy and valuable for fuel. The bluffs of the river 
which crosses it are rocky and frequently perpendicular seventy-five to one hundred feet. 

Dorer. With the exception of scattered thickets of small trees of a~en or oak this town
ship is one of prairie. Most of it is L.igh, but it bas a conspicuous valley running east and west, 
througb tbe center, occupied by tbe Whitewater river. Some of the highest land in the county is 
n the southern part of this township. 

Eyota. The most of this township is also high prairie like the southern part of Dover; in its 
western portion it has a broad belt of heavy timber about the soutbern tributaries of Bear creek· 
Along its southerh boundary it is somewhat broken hy the headwaters of some of the branches of 
Root river. 

lYIcO'ion. A considerable portion of this township is rolling and lightly timbered; the up
lands are prairie. The valleys have a sandy soil, but the prairies bave a clay soil. 

Rochester. Jl,Iuch of this township is timbered, generally with scattering oaks, sometimes 
with a variety ot heavy timber. The valleys are sandy and gravelly, but broad and generally tilled. 
The uplands are sometimes prairie and have a clayey soil. The bluff-slopes ale not generally 
rocky, but are often turfed from top to bottom. 

Salem. Mucb of this township is covered with timber, which is often rather brush tban 
trees, consisting of oaks, bazel and aspens. 'l'he uplands sometimes bear' marshes which furnish 
source to the branches of the Zumbro. 

Elmiru. This is a town of mixed wood and prairie. Its eastern and southern portions are 
more broken, and descend rather quickly to the valleys which drain them; the northern and west
ern portions are high with scattering timber. The upland is set off from the lower prairies by a 
conspicuous bencb that rises abrnptly about a hundred. feet, its upper line being about twelve 
hundred feet above tbe sea. 

01"ion has mnch timber along the valley of Root river. This valley is about two hundred 
feet below tbe uplands, and is about a mile wide. 

Pleasant Grore. The valley of Root river is here also about two hundred feet below the up
lands, but it is narrower and more precipitous than in Orion. In the center of this township is a 
large area of timber. 

High Forest. This is nearly all prairie, but has some wood along the streams. The valley 
of Root river is less deep, but its banks are sometimes rocky. 

Rock Dell. The banks of tbe Zumbro, in tbe northern part, are steep and rocky, but those of 
the Root river are in the drift deposits. This town in general is one of high undulating prairie, 
with occasional small marsbes. 

Timber. When fir~t settled this county had a large amount of native 

heavy timber, and also much in the condition of "openings". Some of it 

has now been cut, but it is not probable that the standing trees are less 

330 THE GEOLOGY OF MI~NES01'A. 
[Surface [ellures. 

New Haven. This town is more ur oken than Oronoco, and more timbered, and from the 
same causes. 

Qlli?lCY. This town is almost entirely Olle of smooth undclating prairie, there being a rather 
aurupt ascent from the northeastern portions to the southwestern, brought out prominently in the 
neighborhood of the drainage valleys. Some scattered oaks and aspens are found in the eastern 
sections between the Whitewater and its northern branch. 

Viola. This is mainly a high and undulating prairie, its southern border being about thir
teen hundred feet above the sea. Toward the north the surface descends abruptly to the valleys 
as the outcroping rock changes from the Trenton limestone to the 8t. Peter sandstone. Some of 
the streams that rise near the center of this township take their origin from small elevated 
marshes that lie Oil the high prairie. 

Ha1'erhill. This township is ,imilar to the last, but its general slope is in the opposite direc 
tion. 

Caswde. This township has great variety of surface, with considerable timber in the north
western and southwestern portions, but by far the larger part is naturally prairie. Much of the 
timber is small, especially at some distance from the streams. 

Kalmar. About one-half of this township was originally covered with timber, a large tract 
in the northwestern portion beilJg very heavy and valuable for fuel. The bluffs of the river 
which crosses it are rocky and frequently perpendicular seventy-five to one hundred feet. 

Dorer. With the exception of scattered thickets of small trees of afqJen or oak this town
ship is one of prairie. Most of it is L.igh, but it has a conspicuous valley running east and west, 
through the center, occupied by the Whitewater river. Some of the highest land in the county is 
n the southern part of this township. 

Eyota. The most of this township is also high prairie like the southern part of Dover; in its 
western portion it has a broad belt of heavy timber about the southern tributaries of Bear creek· 
Along its southerh boundary it is somewhat broken by the headwaters of some of the branches of 
Root river. 

~Icl?'ion. A considerable portion of this township is rolling and lightly timbered; the up
lands are prairie. The valleys have a sandy soil, but the prairies have a clay soil. 

Rochester. Jl,Iuch of this township is timbered, generally with scattering oaks, sometimes 
with a variety ot heavy timber. The valleys are sandy and gravelly, but broad and generally tilled. 
The uplands are sometimes prairie and have a clayey soil. The bluff-slopes are not generally 
rocky, but are often turfed from top to bottom. 

Salem. Much of this township is covered with timber, which is often rather brush than 
trees, consisting of oaks, hazel and aspens. The uplands sometimes bear' marshes which furnish 
source to the branches of the Znmbro. 

Elmira. This is a town of mixed wood and prairie. Its eastern and southern portions are 
more broken, and descend rather quickly to the valleys which drain them; the northern and west
ern portions are high with scattering timber. The upland is set off from the lower prairies by a 
conspicuous bench that rises abruptly about a hundred. feet, its upper line being about twelve 
hundred feet above the sea. 

01'ion has much timber along the valley of Root river. This valley is about two hundred 
feet below the uplands, and is about a mile wide. 

Pleasant Grore. The valley of Root river is here also about two hundred feet below the up
lands, but it is narrower an<l more precipitous than in Orion. In the center of this township is a 
large area of timber. 

High Forest. This is nearly all prairie, but has some wood along the streams. The valley 
of Root river is less deep, but its banks are sometimes rocky. 

Rock Dell. The banks of the Zumbro, in the northern part, are steep and rocky, but those of 
the Root river are in the drift deposits. This town in general is one of high undulating prairie, 
with occasional small marshes. 

Timbel'. When fir::;t settled this county had a large amount of native 

heavy timber, and also much in the condition of "openings". Some of it 

has now heen cut, hut it is not probable that the standing trees are less 
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numerous now than then. The suppression of the 13ra11'1e fires, and the 

reservation of large area~ for the purlJose of growing timber, added to the 

trees that have been artificially raised on the open prairies, have served 

to favor the forest growth. The brush and the "openings" have been 

cleared off, but on every prairie farm have been raised hundreds ot cotton

woods or poplars, or willows, or maples, box-elders or elms, which have 

probably more than equalled the number of trees cut for fuel and for farm

mg. The following trees. shrubs awl twining plants were observed in the 
survey of the county. 

1. Trees oj Olmsted county. 

Tilia Americana, L. Basswood. 
Acersaccharinum, l-Vang. Sugar maple. 
Acer rubrum, L. Red maple. 
Acer darycarpum; Ehr. Soft maple. 
The first two maples do not usually attain any considerable size, while the soft maple, ill a 

state of nature, becomes a large tree. 
Negundo aceroides, JvIcench. Box-elder. 
This tree is common along streams, and is a favorite in cultivation. In transplanting it is 

trimmed up too much to easily take root. It is a pretty tree, of a pleasing form and a full light
green foliage. 

Fraxinus Americana, L. White ash. 
Ulmus fulva, lYIich. Slippery elm. 
Ulmus racemosa, Thomas. Corky, or rock, elm. 
Of the latter elm several trees are seen in the streets at R:lChester. It is a common species 

in dry woodlands. 
Ulmus Americana, L. (pl. CZayt.), WillrZ. American elm, or white elm. 
Juglans nigra, L. Black walnut. 
A grove of these trees was seen in Kalmar. 
Juglans Cinerea, L. Butternut. 
Carya amara, Ntltt. Bitternut, or hickory. 
Of the hickory only very small trees were seen. It is said to be winter-killed before reaching 

a mature size; further it is extensively cut when small for round barrel-hoops for the large export 
of Minnesota flour. 

Quercus macrocarpa, JJIich;,;. Bur Dak. 
Is very abundant. On prairies it is low, 3-8 feet high, forming extensive thickets and fruit

ing abundantly. In more favorable localities protected from fire it becomes a large tree. 
Quercus alba, L. White oak. 
Is hard to distinguish at a distance from the last. Undoubted specimens were seen near 

High Forest. 
Quercus coccinea, Wang., var. tinctoria, Gray. Black oak. 
Like all the species of this group of oaks, this tree is hard to identify. It is very common, 

but its largest specimens are disappearing with the advent of civilization. It is frequently seen 
dead or dying without apparent cause. 

. Betula papyracea, Ait. Paper birch. Small, along streams in the western part of the county 
Populus t~emnloides, Michx. American aspen. Very common, usnally less than six inches 

in diameter. 
Populus grandidentata, Michx. Great-toothed aspen. 
Populus monilifera, Ait. Cottonwood. A great favorite in cultivation. 
Populus balsamifera, L. Balm of Gilead. 
Populus alba, L. Silver poplar. 
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numerous now than then. The suppression of the prall'le fires, and the 

reservation of large area~ for the purlJose of growing timber, added to the 

trees that have been artificially raised on the open prairies, have served 

to favor the forest growth. The bl'ush and the "openings" have been 

cleared off, but on every prairie farm have heen raised hundreds ot eotton

woods or poplars, or willows, or maples, box-elders or elms, which have 

probably more than equalled the number of trees eut for fuel and for farm

mg. The following trees, shrubs awl twining plants were observed in the 

survey of the county. 
1. Trees of Olm8ied county. 

Tilia Americana, L. Basswood. 
Acer saccharinum, lVang. Sugar maple. 
Acer rubrum, L. Red maple. 
Acer darycarpum: Eh.,.. Soft maple. 
The first two maples do not usually attain any considerable size. while the soft maple, ill a 

state of nature, becomes a large tree. 
Negundo aceroides, J.vIcench. Box-elder. 
This tree is common along streams, and is a favorite in cultivation. In transplanting it is 

trimmed up too much to easily take root. It is a pretty tree, of a pleaSing form and a full light
green foliage. 

Fraxinus Americana, L. White ash. 
Ulmus fulva, }}Iich. Slippery elm. 
Ulmus racemosa, Thomas. Corky, or rock, elm. 
Of the latter elm several trees are seen in the streets at RJchester. It is a common species 

in dry woodlands. 
Ulmus Americana, L. (pl. ClaVt.), WilZrZ. American elm, or white elm. 
Juglans nigra, L. Black walnut. 
A grove of these trees was seen in Kalmar. 
Jnglans Cinerea, L. Butternnt. 
Carya amara, Nutt. Bitternut, or hickory. 
Of the hickory only very small trees were seen. It is said to be winter-killed before reaching 

a mature size; further it is extensively cut when small for round barrel-hoops for the large export 
of Minnesota flour. 

Quercus macrocarpa, }}Iich:;;. Bur Dak. 
Is very abundant. On prairies it is low, 3-8 feet high, forming extensive thickets and fruit

ing abundantly. In more favorable localities protected from fire it becomes a large tree. 
Quercus alba, L. White oak. 
Is hard to distinguish at a distance from the last. Undoubted specimens were seen neal" 

High Forest. 
Quercus coccinea, Wang., var. tinctoria, G-my. Black oak. 
Like all the species of this group of oaks, this tree is hard to identify. It is very common. 

but its largest specimens are disappearing with the advent of civilization. It is frequently seen 
dead or dying without apparent cause. 

Betula papyracea, Ait. Paper birch. Small, along streams in the western part of the county 
Populus tr:emuloides, JYJ:ichx. American aspen. Very common, usually less than six inches 

in diameter. 
Populus grandidentata, Michx. Great-toothed aspen. 
Populus monilifera, Ait. Cottonwood. A great favorite in cultivation. 
Populus balsamifera, L. Balm of Gilead. 
Populus alba, L. Silver poplar. 



332 THE GEOLOGY OF MINNESOTA. 
[Shrubs. Vines. 

Populus dilatata, Ait. Lombardy poplar. The last three are introduced and very common 
in cultivation. 

Salix--sp? Willows. Several species were seen, some of them becoming large trees. 
Pinus Strobus, L. White pine. A few straggling specimens appear about the river bluffs. 
Robinia Pseud acacia, L. Commonly cultivated. Several species of pine, spmce and a 

larch are also cultivated. 

II. Slwubs of Olmsted county. 

Xanthoxylum Americanum, Mill. Prickly ash. 
Rhus glabra, L. Smooth sumac. 
R. Toxicodendron, L. Poison ivy. 
Amorpha fruticosa, L. False indigo. 
A. canescens, Nutt. Lead plant. 
Pmnus Americana, Marshetll. Wild plum. Apparently several varieties, some of them 

producing the greatest abundance of pleasant frnit. 
P. Pennsylvanica, L. Wild red cherry. 
P. Virginiana, L. Choke cherry. 
P. serotina, Ehl·. Wild black cherry. 
Spirrea opulifolia, L. Nine-bark. 
Rosa blanda, Ait. Wild rose. 
Rubus strigosus, Michx. Wild red raspberry. 
R. occidentalis, L. Wild black raspberry. Flavor of the fruit is said to be remarkably good. 
R. villosus, Ait. Common blackbeny. Not common. 
Cratregus t0mentosa, L., var. pyrifolia, Gray. Black thorn. 
Cratregus tomentosa, L., val'. punctata, Gmy. Black thorn. 
Pints arbutifolia, L. Choke cherry. 
P. Americana, DC. American mountain-ash. CUltivated. 
P. aucuparia, Gcert. European mountain-ash. Cultivated. 
Comus stolonifera, ]J[ichx. Red-osier dogwood. 
C. paniculata, L'Her. Panicled cornel. 
Symphoricarpus occidelltalis, R. Br'. Wolf-berry, 
Viburnum Lentago, L. Sheep-berry. Wild haw. 
V. Opulus, L, Cranberry-tree. Is frequently cultivated. 
Corylus Americana, Walt. Hazel. A.bundant on prairies. 
Betula pumila, L. .Low birch, Cold bogs. 
Alnus incana, Willel. Speckled alder. Along streams. 
Juniperus Sabina, L., var. procumbens, P1t7'Sh. Juniper. Seen only on a rocky bank on 

Root river, in sec. 3.5, Rock Dell. 

III. Vines in Olmsted co1£'nty. 

Clematis Virginian a, L. Virgin's-bower. 
Vitis cordifolia-, Michx. Frost grape. 
Ampelopsis quinquefolia, Michx. Virginia creeper. 
Common wild, and a faVOlite in cUltivation. It is often erroneously called illy, and is fre

quently known as woodbine. 
Celastrus scanclens, L. Climbing bitter-sweet. 
Humulus Lapulus, L. Hop. Wild and in cultivation. 

THE GEOLOGICAL STRUCTURE OF OLMSTED COUNTY. 

The outcrops of rock are numerous throughout the county, and are 

specially frequent along the tops of the bluffs that line the deeply. eroded 

valleys that prevail over several counties in this part of the state. This 

system of deep valleys ~ributary to the great Mississippi toward the east, 
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Populus dilatata, Ait. Lombardy pOllIaI'. The last three are introduced and very common 
in cultivation. 

Salix--sp? ~Willows. Several species were seen, some of them becoming large trees. 
Pinus Strobus, L. White pine. A few straggling specimens appear about the river bluffs. 
Robinia Pseud acacia, L. Commonly cultivated. Several species of pine, spruce and a 

larch are also cultivated. 

II. S7!?'ubs of Olmsted county. 

Xanthoxylum Americanum, Mill. Prickly ash. 
Rhus glabra, L. Smooth sumac. 
R. Toxicodendron, L. Poison ivy. 
Amorpha fruticosa, L. False indigo. 
A. canescens, Nutt. Lead plant. 
Prunus Americana, Marshall. Wild plum. Apparently several varieties, some of them 

producing the greatest abundance of pleasant fruit. 
P. Pennsylvanica, L. Wild red cherry. 
P. Virginiana, L. Choke cherry. 
1'. serotina, Ehr. Wild black cherry. 
Spirrea opulifolia, L. Nine-bark. 
Rosa blanda, Ait. Wild rose. 
Rubus strigosus, JY[ich:c. Wild red raspberry. 
R. occidentalis, L. Wild black raspberry. Flavor of the fruit is said to be remarkably good. 
R. villosus, Ail. Common blackbeny. Not common. 
Cratffigus t0mentosa, L., val'. pyrifolia, Gmy. B1itck thorn. 
Cratregus tomentosa, L., val'. punctata, Gmy. Black thorn. 
Pirus arbutifolia, L. Choke cherry. 
1'. Americana, DC. American mountain-ash. Cultivated. 
P. aucuparia, GCI')'/. European mountain-ash. Cultivated. 
Comus stolonifera, JY[i(:hx. Red-osier dogwood. 
C. paniculata, L'Her. Panicled cornel. 
Symphoricarpus occideutalis, R. RI'. Wolf-berry. 
Viburnum Lentago, L. Sheep-berry. Wild haw. 
V. Opulus, L. Cranberry-tree. Is frequently cultivated. 
Corylus Americana, Walt. Hazel. A.bundant on prairies. 
Betula pumila, L. Low birch. Cold bogs. 
Alnus incana, Willet. Speckled alder. Along streams . 
. Juniperus Sabina, L., var. procumbens, Pw·.~h. .Juniper. Seen only on a rocky bank on 

Root river, in sec. 36, Rock Dell. 

III. Vines ,in Olmsted, c01mty. 

Clematis Virginiana, L. Virgin's-bower. 
Vitis cordifolia, Michx. Frost grape. 
Ampelopsis quinquefolia, Michx. Virginia creeper. 
Common wild, and a favorite in cultivation. It is often erroneously called iny, and is fre

quently known as lVoocluine. 
Celastrus scandens, L. Climbing bitter-sweet. 
Humulus L1:lpulus, L. Hop. Wild and in cultivation. 

THE GEOLOGICAL STRUCTURE OF OLMSTED COUNTY. 

The outcrops of rock are numerous throughout the county, and are 

specially frequent. along the tops of the bluffs that line the deeply eroded 

valleys that prevail over several counties in this part of the state. This 

system of deep valleys ~ributary to the great Mississippi toward the east, 
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ceases rather suddenly in Olmsted county. The streams and all ravines 

rise, in the western part of thi'3 county, to near the surface of the surround

ing country, and flow upon the drift-sheet which grows deeper and deeper 

as one passes further westward. This material is rather thin in Olmsted 

county, except in the southwest corner where it is thick enough to conceal 

the rock features entirely. Eastward it appears only in thin outlines, mark

ing the ragged edge of deposition, or in patches and masses which are rem

nants left by subaqueous erosion. In order to see to the best advantage, 

the changes either in the drift, the features of erosion, or the stratification 

of the rocks, one must cross the county obliquely. rrhe drift is lighte::,t, 

generally speaking, in the northeastern cornel', and thickest in the south

western corner. On the other hand the southeastern and northwestern cor

ners are much alike in the very features in whieh the other two corners 

differ. In a rough way the lines of change cross the county diagonally in 

a southeasterly and northwesterly direction. rrhis is due to two facts 

which may have some relation to each other. In the first plaee the great 

ri·ver in the vicinity of the eounty runs in a generally southeast direction. 

The erosion-valleys extending from it would tend to take a direction per

pendicular to it, and the lines of equal depths of erosion would tend to be 

parallel to it; again the dip of the roeks of this county is slight toward the· 

southwest; hence the edges of the strata as presented on the surface would 

tend to be in lines perpendicular to this direction. 

There are no signs of noteworthy upheaval, depres::;ion or other changes, 

in the relations of the strata to each other in this county, as in the whole 

of this part of the state the strata are in general conformable.* The pecu

liar structure of the bluffs enables one to trace some of the strata at a dis

tance. As far as the eye can follow them their planes occupy the same 

position with reference to the horizon. 
The strata do not lie in a horizontal plane, but they dip ::;lightly to

ward the southwest-perhaps at the rate of ten feet to the mile. 

The stratigraphy of this flne county is easy to read in most cases. The 

form of the bluffs, the line of springs marking a definite point in the rocks 

of the Trenton period, the varying solubility of the rock and the conse

quent occurrence of sink-holes and caves in one formation and not in an-

.See, howcvel', the report on Winona county, p. 250. 
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other, the notably distinct lithological characters of some of the forma

tions, and the gradual and regular dip of the strata, when taken with 

the erosion, enable one to decide with certainty the rock over which 

he is standing, even when it is hidden from view. All these enable one to 

read the stratigraphical enigma of the eounty with little trouble. In this 

study the intimate knowledge of the eounty possessed by Mr. W. D. Hurl

but aided greatly. as he cheerfully rendered all the assistance in his power. 

Many of the details of the map illustrating this county were supplied by 

him. 
Olmsted county furnishes an excellent field for teaehing stratigraphy 

to a class of students. The strata are interesting. The characters men

tioned above make the reading of them, under their varied degrees of ex

posure and erosion) easy and instructive. For instrution in geological field

work no district could be better adapted. 

The formations fonnd in the eounty are the following, as known in 

geological nomenclature. 

g Hudson River group .. Shales, shaly sandstones and impure limestones, the prob
.~ able equivalent of the JYIaquoketa shales of Iowa. Seen .. 
ElL Dolomitic limestones of the Galena. formation ........ . 
:Q I 2. Calcareous strata, less dolomitic and more argillaceous, 

Trenton grol1p", .. -: sometimes designated Upper Trenton _ , ...... , ...... . 
I 3. Green shales with limestone strata ........ , ... , ..... . 
l4. Limestone, TI'cnton,., - , . __ - _ , . , , .. , ................ , 

I Sandstone-St. Peter. . . ... , , , . , . . . . . . . . . .. . ..... , ........ about 
C b' - : Dolomitic limestone-Slwkopee .. - , , , .. , . , , , , , .... , ... , .. , , , . . . . .. . 

am nan.,. I Samlstone--Jm'dan .. , , _ , , . . . .. .., . ' .. ,' ., ,", '" ,., ....... :. 
I. Dolomitic limestone-St. L(lWrCWC, •.... , . , .. . .... , .. ,., ... , .. about 

15 ft. 
40-50 ft. 

100 ft. 
40 ft. 

15 20 ft. 
110 ft· 

30-40 ft. 
20 ft. 

200 ft. 

Perhaps it would be more in keeping with the actual state of our 

knowledge to include the Lower Silurian strata all uncleI' one designation

the Trenton peJ'iod--than to attempt to express the parallelisms between its 

parts and any of the New York members of that period, since there is some 

reason to include not only the Hudson River and Trenton epochs but also 

the Utiea slate and the Black River limestone, among our strata. 

The St. Lawrence linlfstone. The actually known area in which this 

limestone forms the surface in Olmsted county is small, and on the plate 

representing the geology of the county it has been designated by horizon

tal purple hal'S. It is fou11 c1 in the town of Oronoco, and is abundantly 

exposed along the banks of the Zumbro and its north-middle branch. In 

its lithological characters it does not differ essentially from the descriptions 
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that have been given of it III reports on Winona and Fillmore counties. 

Its beds are quite irregular in some places. and show mnch chert and other 

siliceous aggregations. It is sometimes compact and finely granular. but 

is more frequently vesicular and with sparry cavities. The following sec

tion was taken at Oronoco, at thelime-kiln of .hmes Barnett, just northeast 
of the village. 

oel'iioll ul U)'(I/I/)CfJ, ill r.lf'o(,{·JldiJlY (Ji'({.u·. 

Calciferous sandstone, much brokelJ in thin layers, buff ....................... l-! ft. 
Compact, little broken calciferous sanustone, JigllL buff ....................... 2 ft. 
Sandstone (mostly saccharine) in layers. . . . . .. . ........... " ........... .. 4 ft. 3 'in 
Aluminous limestone, in thin layerH, light buff. . . . . . . . . . .. ... . ............ 1 ft. 7 'in 
Dark sandstone with Jlumerous blue spots. . . . . . . . . . . .. . ... " . . . . . 1 ft. 8 in. 
Arenaceous vesicular dolomite. . . ........ " .................... ;) n. 6 in. 
Like'the second above. .. ... . ..... ....... ........................... -! ft. 
Like the second above, but more irregularly bedded ............. " ......... 1 ft. 
Vesicular, sparry, irregularly bedded dolomite .............. . .......... " -! ft. 

Total, as far as seen. . . . . . .. . .. . ......... ·· ................ 36 ft. 

In the above section no fossils could be found. The lowest layer is employed for making 
lime. The lime is ligbt buff, slow, and contains considerable cement. 

The Jordan sandstol/!:. This sandstone, which was identified in 1873 as 

a distinct stratum in the CambricLll formatiolls. separating the limestone 

that Dr. D. D. Owen designated the Lower JJlu.c;nesian into two important 

and persistent members, has a thickness of about twenty feet in Olmsted 

county. It can be seen at the mill-clam at Quincy on the Whitewater 

below the Shakopee, with an exposed thickness of ten feet. It is here a firm 

sandrock or granular quartzyte. West of Oronoco it is again visible in 

some of the bluffs and mounds that rise above the Zumbro valley and reach 

a hight of about 1100 feet above the ocean. About two and a half mile 

west of Oronoco a slight excavation has been made in this rock tor its sup

posed utility for building. It was done by Mr. Robinson; hut the roek was 

found to be rather poor, some of it being very fine-grained, and susceptible 

of being earved into delicate forms. The most valuable result of the work 

was the demonstration of the geologieal horizon hereahouts. The Shakopee 

and Jordan cause the undulating eountry just north and west of Oronoco 

The St. Lawrence is seen at Oronoco, rising about twenty feet ahove the 

main part of the village, its upper line of outerop running somewhat above 

the dam. About a quarter of a mile southwest of Robinson's the Shakopee 

and Jordan combine to form a couple of conspicuous mounds in the river 

valley, in the same manner precisely as the St. Peter and Trenton combine 
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in so many cases, except that in this instance the effect is somewhat in

creased by the direct action of the Zumbro's waters. 

The Shakopee l1>mestone. The area of this formation in the county is as 

follows: It follows the larger streams, beginning on them when well in 

th8 county, and broadening out until it leaves the county with them. It 

appears in the beds of the branches of the Zumbro far up in Rochester, 

Marion, Haverhill and Cascade townships. Rochester lies on a floor formed 

by the upper surface of this formation. The valley of Rochester city is 

entirely shut in by bluff's, except where the Zumbro passes out to the north 

and along a geological valley, now dry, to the northwest. This valley of 

Rochester city is somewhat crab-shaped, and is formed by the meeting of 

the various streams which make up this branch of the Zumbro. Cascade 

township is about half occupied by the Shakopee, the remaining surface 

being occupied hy spurs and islands of the formations above, one of these 

islands being L]uite large. Orono eo township is mainly underlain by this 

limestone, closely associated along the river valleys with the Jordan sand

stone and the St. Lawrenee. Farmington has a Shakopee floor, except the 

southern edge and some outliers of Trenton and St. Peter. In New Haven the 

middle fork of the Zumbro soon rises to the 'I'renton, while the north fork 

lies on the Shakopee or Jordan, until it passes into the next county west. 

A large portion of Quincy and a little of the northeast of Viola are on the 

Uambrian. An arm of the same appears at the surface in the bed of the 

river, passing nea,rly through Dover from east to west. Elmira is also 

floored with the Cambrian for the most part, as is a small portion of Orion. 

The village of Dover lies in a Cambrian valley, something like that of 

Rochester city. The same is true of Chatfield. Something more than 20 

pel' cent. of the county has a floor of these alternating sandstones and dol
omites. 

Illustrative of the lithological characters of this limestone the following 

section may 1)e taken. It occurs at Quincy. The same broken and con

fused stratification accompanies the Shakopee throughout the county, and 

may be seen in some quarries near Rochester.* 
Descending section at Qztincy, Olmsted county. 

No. 1. Dolomitic limestone; quite arenaceous, falling out in huge masses which are rough, 
distorted in their crude bedding, and unmanageable as a quarry stone, showing much calc-spar. 

'<ice also the desCl1ptiol1 of the <ihakopee in Rice and Dakota counties. 
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Limestone and sandstone are ming-led with occasional strips of light-green shale. In general the 
fa.ce presents the appearance of ~n alternation of horlzontal layers of thin and more shaly beds, 
wIth heavy, coarse and rough lunestone bed::;. Some green-shale layers alternate with dark, 
umber~colored (ochreous) shale, neither being more than two inches thick. They are tortuous and 
n?t contin~olls. This phase appears like the tops of the blllfEs at Winona, but is at a considerably 
hlgher hOrIzon ... , , .. , ............... , ....... ' , . , , ' " ""'" '" 30 ft 
No.2. Persistent white sandstone (Jordan) seen, , .. ' , .. , . , , , , , , " , : : ' : : : : " : , : ' , : : : : :: : : ~o ft: 

Total exposure. , . , " " . , .. ,.,": ",,40 ft, 

This rock, in connect.ion wit.h the underlying J orc1cLn, produces charac

teristic sUijace features. When worn deeply into by erosion it presents bold 

eliffs and craggy, rounded, hills. When not covered thickly by drift, or by 

the loess loam, it makes a pOOl' surface for agriculture, as may be seen in 

some parts of Oronoco. Its area is nearly barren, or covered with scant 

grass, with hazel and scrub oak (in this case a dwarfed growth of Quercus 

macrocarpa), or with small p3,pBl' birch, and other wood-growth not large 

enough to be of importance economically. When this floor is covered by 

drift, as in the beaut,iful prairie township of Farmington, the soil may be 

unsurpassed. The most of this township is devoted to wheat, and at the 

proper season it seelllS to be one continuous wheatfield. 

This rock does not fUl'llish much good building material in this county. 

It is not of even bedding and homogeneous texture generally. Pieces are 

sometimes employed at Rochester for window-caps and water-tables. These 

pieces are found ,only in the uppermost layers. No general use is made 

of them. 

The St. Peter sandstone. The area of this rock is difficult to represent on 

a map. It is so friable that it will not. endure erosion when left to itself. 

It is only where it is capped by the lower layers of t.he Trenton that it 

successfully resists the attacks of water. By itself, uncovered by other 

formations, it occupies but little space. It. juts out beneath the cap of lime

stone only a few feet or rods. From a projecting spur of limestone it may 

extend further, as is illustrated in the city of Rochester. A spur of Trenton 

comes in from the west, and ends near the city limits. The sandstone, 

however, can be struck in )inking wells almost anywhere in the western 

portion of the city. Occasionally, where erosion was incomplete, an outlier 

of crumbling sandstone can be seen not capped by limestone. Such out

liers may b~ found in the southwestern-part. of Farmington, and in other 
22 
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n?t contin~ous. This phase appears like the tops of the blllfEs at Wiuona, but is at a considerably 
hIgher hOrIzon ... , , .. , ............... , ....... ' , . , , ' " ""'" '" 30 ft 
No.2. Persistent white sandstone (Jordan) seeu .... ' ............. : : ' : : : : " : , : ' , : : : : :: : : ~o ft: 

Total exposure. , . ' " , '" ,40ft. 

This rock, in connection with the nnderlying Jordan, produces charac

teristic sUijace features. When worn deeply into by erosion it presents bold 

cliffs and craggy, ronnded, hills. When not covered thickly by drift, or by 

the loess loam, it makes a pOOl' surface for a,gl'icl1ltme, as may be seen in 

some parts of Oronoco. Its area is nearly barren, or covered with scant 

grass, with hazel and scrub oak (in this case a dwarfed growth of Quercus 

macrocarpa), or with small papBr birch, and other wood-growth not large 

enough to be of importance economically. When this floor is covered by 

drift, as in the beaut,iful prairie township of Farmington, the soil may be 

unsurpassed. The most of this township is devoted to wheat, and at the 

proper season it seems to be one continuous wheatfield. 

This rock does not fU1'llish much good building material in this county. 

It is not of even bedding anel homogeneous t,extnre generally. Pieces are 

sometimes employed at Rochester for window-caps and water-tables. These 

pieces are found ,only in the uppermost layers. No general use is made 

of them. 

The St. Peter sandstone. The area of this rock is difficult to represent on 

a map. It is so friable that it will not endure erosion when left to itself. 

It is only where it is capped by the lower layers of the Trenton that it 

successfully resists the attacks of water. By itself, uncovered by other 

formations, it occupies but little space. It juts out beneath the cap of lime

stone only a few feet or rods. From a projecting spur of limestone it m3,y 

extend further, as is illustrated in the city of Rochester. A spur of Trenton 

comes in from the west, and ends near the city limits. The sandstone, 

however, can be struck in )inking wells almost anywhere in the western 

portion of the city. Occasionally, where erosion was incomplete, an outlier 

of crumbling sandstone can be seen not capped by limestone. Such out

liers may b~ found in the southwestern -part of Farmington, and in other 
22 
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counties. * Such outliers are not common, and are generally small. Streams 

of considerable size usually leap from the Trenton to the Shakopee in 

very short intervals. the intervening St. Peter sandstone having been washed 

completely away at an early period. Sometimes, however, streams of small 

size remain in a bed of St. Peter sandstone; in which case the vally is 

sandy, covered with small oaks and worth little for agriculture. This is 

seen in the valley of Bear creek and its branches. 

The s1ft1ace features caused by the presence of this sandstone are inter

esting. and have already been referred to in reports on other counties. As 

the incoherency of this rock deprives it of the power of resisting erosive 

forces, it is usually carried away cleanly wherever exposed. The conse

quence is a precipitous descent from the rrrenton to the Shakopee. This 

appears in lines of remarkable, level, bluffs. The hight of these bluffs is 

usually the thickness of the formation, with fifteen or more feet of lime

stone on the top. These bluffs are especially noticeable around Rochester. 

To the east their top is reached by a rugged ascent, to the west by a gradual 

slope of the surface. The erosive forces have left many small and isolated 

bluffs, which can be properly described under this head, though the lower 

layers of Trenton limestone assist in their formation. They appear as rug

ged mounds rising from the Shakopee floor, and form a striking feature in 

the aspect of the neighborhood. They are most abundant in southwest 

Farmington and in Elmira. A few are seen along the railroad, just east 

of Rochester. Perhaps the nlost remarkable is "Sugar-loaf mound," about 

two miles east of the city and close to the railroad. Its shape and, relative 

proportions are those of a sugar-loaf. Another remarkable one is "Lone 

mound", of sec. 11, Farmington. It is about three miles north from the 

line of Trenton hluff·s. Two or three miles northwest are two slmilar 

mounds, called" Twin mounds". They are in Wabasha county, but have 
no limestone capping. 

The thickness of the St. Peter was ascertained with an aneroid barom

eter, near Rochester. rrhe upper layers of the Shakopee were found on 

Bear creek, near the woolen mills. The upper surface of the St. Peter was 

ascertained as carefully as might be near Whitcomb's quarry, and near 

.Jenkins' quarry. Three comparisons were made. The proper allowan,ce 

::'ciec repurt::; of 'V;olbasha nnd Dakota co~ntiel:i; also p. 2)1. 
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having been made for dip and atmospheric change, the value of 111 feet 

was obtained for the thickness of this formation. 

'rhe lithological character of the St. Peter is uniform and simple. It 

is a rather coarse, friable sandstone, pure white exeept where contam

, inated by foreign substances or percolations from the formation above. 

It contains no fossils so far as could be seen in this county. 

This formation is us~ful in several ways. When with a tight, magne

sian floor, it holds water, anel furnishes a good supply to wells. It is some

times excavated where it comes out on the face of a bluff. Excellent 

cellars, dry and of uniform temperature, are thus formed, which are used 

especially for the preservation of vegetables. In the rear of the second 

Insane Asylum at Hochester is a fine root-cellar in the St. Peter sandstone. 

Mr. W. D. Hurlbut, of the same place, has an extensive silo embracing over 

150 feet of chambers, wholly excavated in this rock. It supplies an inex

haustible amount of pure white sand, round-angular, and excellent for 

mortar or glass-making. 

The rocks of the Trenton period. The highest rocks, stratigraphically 

considered, belonging to this series are found at High Forest, and at two 

miles west of High Forest. These are shaly, both aluminous and arena

ceous, sometimes indurated and bedded and sometimes easily crumbling. 

On sec. 35, Hock Dell, they appear along Hoot river, having a light buff color, 

breaking like a hard shale, sometimes arenaceous, even so much so as to 

become a coarsely arenaceous white sandstone, and at other times some

what calcareous, with a very fine grit, worthless for lime and for all other 

uses. It was tested for quick-lime by Mr. Brewer some years ago. In the 

winter it is cracked to pieees by frost; bedding never more than foUl' inehes 

thick some of it very thin and elayey. The total thickness seen here is . , 
about ten feet, but at High Forest, at the quarry of Hussell Williams, this 

shale is seen overlying a body of limerock which at the village rises into per

pendicular bluffs twenty-five to forty feet high, and is extensively quarried 

for building purposes. In this shale no fossils have been found at High 

Forest, except an indistinct valve of a small brachiopod like Lepicena serirea, 

.. but reminding one of the Spinfer family hy its eared extremities and its 

beaked hinge-line. The shale here so far as seen amounts to fifteen feet, 

contains no beds of white sandstone, but is gritty and even arenaceous. It 
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having been made for dip and atmospheric change, the value of 111 feet 
was obtained for the thickness of this formation. 

The lithological character of the St. Peter is uniform and simple. It 

is a rather coarse, friable sandstone, pure white ex(~ept where contam

inated by foreign substances or percolations from the formation above. 

It contains no fossils so far as could be seen in this county. 

This formation is US~flll in several ways. When with a tight, magne

sian floor, it holds water, and furnishes a good supply to wells. It is some

times excavated where it comes out on the face of a bluff. Excellent 

cellars, dry and of uniform temperature, are thus formed, which are used 
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Insane Asylum at R,ochester is a fine root-cellar in the St. Peter sandstone. 

Mr. W. D. Hurlbut, of the same place, has an extensive silo embracing over 

]50 feet of chambers, wholly excavated in this rock. It supplies an inex

haustible amount of pure white sand, round-angular, and excellent for 
mortar or glass-making. 

The rocks if the Trenton period. The highest rocks, stratigraphically 

considered, belonging to this series are found at High Forest, and at two 

miles west of High Forest. These are shaly, both aluminous and arena

ceous, sometimes indurated and bedded and sometimes easily crumbling. 

On sec. 35, Rock Dell, they appear along H.oot river, having a light buff color, 

breaking like a hard shale, sometimes arenaceous, even so m nch so as to 

become a coarsely arenaceous white sandstone, and at other times some

what calcareous, with a very fine grit, worthless for lime and for all other 

uses. It was tested for quick-lime by Mr. Brewer some years ago. In the 

winter it is cracked to pieces by frost; bedding never more than four inches 

thick, some of it very thin and elayey. rrhe total thie klless seen here is 

about ten feet, but at High Forest, at the lluarry of Russell Williams, this 

shale is seen overlying a body of limerock which at the village rises into per

pendicular bluffs twenty-five to forty feet high, and is extensively quarried 

for building purposes. In this shale no fossils have been found at High 

Forest, except an indistinct valve of a small brachiopod like Lephen({ serirea, 

.. but reminding one of the Spirifer family ])y its eared extremities and its 

beaked hinge-line. The shale here so far as seen amounts to fifteen feet, 

contains no beds of white sandstone, hut is gritty and even arenaCeOllS. H 
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is mostly at this point a soft, clayey shale, with concretions and harder 

laminated patches which are probably mote calcareous, showing, parallel 

with the curving and wavy laminm, rusty lines that are due to the arrange

ment of the irony layer;:>, or to the stoppage of iron in ferriferous water 

that trickles through the rock. These concretions appear also in the lime

stone on old surfaces, though not distinguishable on freshly broken sur

faces.* 

The underlying limestone, which probably represents the strata that 

have been well known as Galena limestone, has an exposed thickness in the 

vicinity of High Forest amounting perhaps to forty feet. This is heavily 

bedded, very firm and of a buff color, with cloudings of gray, and even 

of blue on some of the deeply quarried beds, and a magnesian aspect. It 

contains almost no fossils besides crinoidal stems, but shows rarely impres

sions of a large Orthoceras; at other places it is non-fossiliferous, as at Gar
rick's quarry. 

The same lime-rock appears more abundantly in the bluffs at Stewart

ville. In the loose materials along the south bank of the stream, in the 

vicinity of Stewart's mill, are found numerous specimens of Maclurea, of 

which there seem to be two species, one of which is probably that of pro

fessor James Hall, M. Bigsbyi,t although in a somewhat higher horizon than 

the" buff limestone" of Mineral Point, in which that species has been found. 

These are the same as found in the Galena limestone at Lime City, Fill

more county. This limestone underlies Rock Dell and portions of Salem, 

Rochester, High Forest and Pleasant Grove. It extends into Marion and 

Orion, and even into Eyota, and westward into Kalmar. It may be seen in 
Garrick's quarry, sec. 18, Rochester. Its lower and upper edges cannot be 
accurately traced. 

In lithological character, this rock is a heavily bedded, buff dolomite, 

fine grained, or coarse and porous. It contains often small pieces of iron 

pyrites, which, by weathering, give tt ferruginous stains. Lead has not 

been found in place in the rock, but farmers sometimes find it isolated on 

the surface, evidently left behind when the rest of the rock material was 

weathered away. It often contains crystals of spar; sometimes irregular 

·See Mower county report for further concerning this -hale. 
t Report of the superintenden t uf the Wisconsin geologiaa.l survey, Jan. 1, 1861. 
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contains almost no fossils besides crinoidal stems, but shows rarely impres

sions of a large Orthoceras;, at other places it is non-fossiliferous, as at Gar

rick's quarry. 

The same lime-rock appears more abundantly in the bluff's at Stewart

ville. In the loose materials along the south bank of the stream, in the 

vicinity of Stewart's mill, are found numerous specimens of Macl~frea, of 

which there seem to be two species, one of which is probably that of pro

fessor James Hall, M. Bigshyi,t although in a somewhat higher horizon than 

the" buff limestone" of Mineral Point, in which that species has been found. 

These are the same as found in the Galena limestone at Lime City, Fill

more county. This limestone underlies Rock Dell and portions of Salem, 

Rochester, High Forest and Pleasant Grove. I t extends into Marion and 

Orion, and even into Eyota, and westward into Kalmar. It may be seen in 

Garrick's quarry, sec. 18, Rochester. Its lower and upper edges cannot be 
accurately traced. 

In lithological character, this rock is a heavily bedded, buff dolomite, 

fine grained, or coarse and porous. It contains often small pieces of iron 

pyrites, which, by weathering, give ~t ferruginous stains. Lead has not 

been found in place in the rock, but farmers sometimes find it isolated on 

the surface, evidently left behind when the rest of the rock material was 

weathered away. It often contains crystals of spar; sometimes irregular 

'See Mower county report for further concerning this ,hale. 
tEe port of the superintendent ofthe Wisconsin geologiaalourvey, Jan. 1, 1861. 
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cavities are found. Under the influence of the weather the rock is seen to 

vary in solubility. The result is frequently sink-holes of varying dimen

sions. Such holes, a few feet deep, are common on the bluffs of this form

ation. Another result of this unequal weathering is the craggy appear

ance of the bluffs formed by the Galena. 

This limestone is well displayed in this county at Thomas Garrick's 

quarry, sec. 18, Rochester township. The floor of this quarry is about 

thirty feet above the Trenton. To the top of the quarry is about thirty

five feet. The rock is a sparry, magnesian and more 01' less arenaceous 

limestone. It is in beels onA to three feet thick, separated by very thin 

layers of light blue shale. The beds are massive anel yellowish, somewhat 

stained with iron arising from the decay of iron pyrites. The upper por

tions are most arenaceous and fossiliferous. Tn the crevices is found ahun-

. dance of satin spar, and in the largest ones stalactites may be found. 

R. Williams's quarry, on the north bank of Root river, sec. 31, High 

Forest, IS in this formation. This rock is exposed for twenty-five feet, and 

is dolomitic, more or less concretionary, with small, spar-lined cavities. 

It is sparingly fossiliferous. The upper six feet are much broken up. The 

remainder is compact and unevenly bedded. The concretionary structure 

is not visible on fresh surfaces. It is hrought out by weathering and espe

cially by burning, and then appears in the form of' fine rusty lines. 

On the left bank of the same stream, about one mile west of Williams's 

quarry. is an exposure of yellow thin-bedded, broken, uneven, dolomitic 

limeston~, of which only eight or ten feet are visible. 

The same rock is well exposed in the ravines of Salem and Rock Dell, 

where it is quarried to some extent for building. 

As to economical value, this formation produces one of the best buildieg 

stones found in the state. It is much used in Rochester, but has been 

mostly derived from Mantorville, in Dodge county. It will be further de

scribed in the report of that county. At Russell Williams's quarry near 

High Forest it is burned for lime. 

Below these magnesian strata there is an interval occupied with more 

, or less shale, or with alternations of shale with limestone. At the same 

time the limestone loses its distinctive lithological characters, and its mag-
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nesian composition, and becomes more nearly a pure limestone. It is more 

compact, but also is sometimes arenaceous, particularly near the bottom; 

These beds appear in the banks of Root river in Pleasant Grove. They are 

observed on secs. 8 and 16. They are cut by the railroad grade in the north 

part of Orion township. They consist, in general, of the following rocks, in 

descending order, seen in Pleasant Grove. 

Section on sec. 16, Pleasant G-I"ove. 

1. Perpendicular escarpment, ;;howing generally a thin-bedded and often shaly 
rock, the thin shale partitions being as thick as one-half or one and a half inch ............ 37 ft. 

2. The descent then is irregular over beds of argillaceous limestone and shale, mostly 
hid from view. Some of these shale beds are six and eight inches thick, and from them, 
where crmbling under the weather, fragments of fossils fall out, such as Chcetetes, Pleuro
tomaTia and Orthis. The limestone weathers rough and thin-bedded, and shows Receptacu-
lites. This interval includes about. . . . . . . . . . . .. .......... . ................ _ ......... 4 7,\- ft. 

B. Then there is a broad shoulder making a talus and including a heavy bed of green 
shale which overlies, as disclosed further down the river, the limestones of the "Lower 
Trenton" as seen at Rochester.. . ....................................................... 42 ft. 

The rock-cuts along the railroad north of Chatfield are in sec. 35, 

Eyota. They are included in the foregoing section of the Trenton rocks, 

and consist of alternations of limerock and shale each about eighteen 

inches in thickness, the rock predominating; thr. whole t,hickness being_ 

about twenty feet. There is considerable drift in this region, but below 

this point the valley widens out more, so that it soon shows the outlines 

and width characteristi(~ of valleys cut in the St. Peter sandstone, though 

there is no sandstone exposure till within about a mile of Chatfield depot. 

This depot is above the Shakopee but near its upper limit. 

The heavy mass of green shales (No.3 of the foregoing section) is a 

familiar feature to the geologist who examines Olmsted county, on account 

of the effect it has on the topography of the county, in preserving the un

derlying limestone lieels from solution anel removal by percolating waters. 

It may generally he seen near the brow of the bench which marks the out

running strike of the Trenton, just before the general surface drops down to 

the fioor of the Shakopee. It contains numerous fossils, mainly brachi

opods and small gasteropods, and an occasional coral. The coral Chmtetes 

is abundant at most of the outcrops. Its thickness seems to reach at least 

forty feet, but generally not more than six to ten feet can be seen at any 

one place. In this shaly horizon are embraced thin lenticular sheets of pure 
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nesian composition, and becomes more nearly a pure limestone. It is more 

compact, but also is sometimes arenaceous, particularly near the bottom; 

These beds appear in the banks of Root river in Pleasant Grove. They are 

observed on secs. 8 and 16. They are cut by the railroad grade in the north 

part of Orion township. They consist, in general, of the following rocks, in 

descending order, seen in Pleasant Grove. 

Section on sec. 16, Pleasant G1·ove. 

1. Perpendicular escarpment, ;;howing generally a thin-bedded and often shaly 
rock, the thin shale partitions being as thick as one-half or one and a half inch ............ 37 ft. 

2. The descent then is irregular over beds of argillaceous limestone and shale, mostly 
hid from view. Some of these shale beds are six and eight inches thick, and from them, 
where crmbling under the weather, fragments of fossils fall out, such as Chcetetes, Plwro
tomaria and Orthis. The limestone weathers rough and thin-bedded, and shows Receptacu-
lites. This interval includes about ................................................. .47:l- ft. 

B. Then there is a broad shoulder making a talus and including a heavy bed of green 
shale which overlies, as disclosed further down the river, the limestones of the "Lower 
Trenton" as seen at Rocllester.. . ....................................................... 42 ft. 

The rock-cuts along the railroad north of Chatfield are in sec. 35, 

Eyota. They are included in the foregoing section of the Trenton rocks, 

and consist of alternations of limeroek and shale each about eighteen 

inches in thickness, the rock predominating; thp. whole t,hickness being_ 

about twenty feet. There is considerable drift in this region, but below 

this point the valley widens out more, so that it soon shows the outlines 

and width eharacteristi(', of valleys cut in the St. Peter sandstone, though 

there is no sandstone exposure till within about a mile of Chatfield depot. 

This depot is above the Shakopee but near its upper limit. 

The heavy mass of green shales (No.3 of the foregoing section) is a 

familiar feature to the geologist who examines Olmsted county on account v, 
of the effect it has on the topography of the county, in preserving the un-

derlying limestone beds from solution and removal by percolating waters. 

It may generally be seen near the brow of the bench which marks the out

running strike of the Trenton, just before the general surface drops down to 

the floor of the Shakopee. It contains numerous fossils, mainly brachi

opods and small gasteropoc1s, and an occasional coral. The coral Chmtetes 

is abundant at most of the outcrops. Its thickness seems to reach at least 

forty feet, but generally not more than six to ten feet can be seen at any 

one place. In this shaly horizon are embraced thin lenticular sheets of pure 
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limestone that are eminently fossiliferous, their upper and lower surfaees 

being frequently studded with braehiopods and gasteropods, as well as 

encrusted with bryozoans, whieh stand out in relief, with only partial or 

slight attaehment to the ealeareous mass. 

It has been suggested that the elay derived from the green shales would 

would make good brick or pottery. The grain is very fine, but the pres

ence of small calcareous fossils injures it for these purposes. A pottery 

factory, in which this day was employed, started some years ago, had 

to be abandoned on this aeeount. 

The limestone stntta whieh have been known distinetively as the Tren

ton, or Ii Lower Trenton", have a thiekness of about twenty feet in Olmsted 

eounty, a,nd lie at the base of the Trenton group here described. The up

permost layers of thi" limestone are frequently interbedded with the green 

shale above, so that the transition from one to the other is similar to that 

from the Galena to the shales overlying. In Olmsted eounty this limestone 

is compact, heavy, very firm, resonant when st,ruek with a hammer, frae

turing conehoidally, fossiliferous, and in beds from four to six inehes. Its 

color when weathered is drab, but when deeply quarried it is blue. It con

tains many large eephalopods, numerous erinoic1al stems, remains of tri

lobites (Isotelus and ('alymel1e), and many hraehiopods, inelncling Lin:;u1a 

\ EldeTi, Whit. 

This rock is much l1uarriec1, particularly in the vicinity of Rochester, 

where many foundations and several stone buildings have been constructed 

from the Trenton quarries near by. The quarry of 'IV. Jenkins just with

in the city limits has furnished a large amount of this stone. 

The·Drift. This eovers much of the eounty. It thins out toward the 

northeast. It is of considerable thiekness in the southwest. Its edge is 

ragged, but its irregularities do not conform with the present drainage 

system. It consists of a stony blue day, washed or yellow day, stratified 

,gravel and sand and boulders. 
The blue cla,y is by no means continuous. It is found in limited areas 

and bands in various parts of the county, and quite generally in the west

ern portions. Sometimes it forms distinct ridges, as in western Rochester 

city,and in the valley direc.tly east of Rochester. The washed day, as its 
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limestone that are eminently fossiliferous, their upper and lower surfaces 

being frequently studded with brachiopods and gastel'opods, as well as 

encrusted with bryozoans, which stand out in relief, with only partial or 

slight attachment to the calcareous mass. 

It has been suggested t hat the elay derived from the green shales would 

would make goou brick or pottery. The grain is very fine, but the pres

ence of small calcareous fossils injures it for these purposes. A pottery 

factory, in which thi:-l day was employed, started some years ago, had 

to be abandoned on this aecount. 

The limestone strata which have been known uistinetively as the Tn:n

ton, or "Lower rrrenton", have a thickness of a~bout twenty feet in Olmsted 

county, etnd lie at the base of the Trenton group here described. The up

permost layers of this limestone are frequently interbedded with the green 

shale above, so that the transition from one to the other is similar to that 

from the Galena to the shales overlying. In Olmsted county this limestone 

is compact, heavy, very firm, resonant when st,ruck with a hammer, frac

turing conchoidally, fossiliferous, and in beds from four to six inches. Its 

color when weathered is drah, but when deeply lluarried it is hlue. It con

tains many large cephalopods, numerous crinoidal stems, remains of tri

lobites (Isote1us and ('alymene), and many brachiopods, inducling Lin!Ju1rl 

Elder£, Whit. 

This rock is much lluarried, particularly in the vicinity of Rochester, 

where many foundations and several stone buildings have been constructed 

from the Trenton quarries near by. The quarry of 'IV. Jenkins just with

in the city limits has furnished a large amount of this stone. 

The'Drift. This covers much of the county. It thins out toward the 

northeast. It is of considerable thickness in the southwest. Its edge is 

ragged, but its irregularities do not conform with the present drainage 

system. It consists of a stony blue clay, washed or yellow clay, stratified 

,gravel and sand and boulders. 
The blue clay is by no means continuous. It is found in limited areas 

and bands in various parts of the county, and quite generally in the west

ern portions. Sometimes it forms distinct ridges, as in western Rochester 

city, and in the valley directly east of Rochester. The washed day, as its 
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name indicates, has been worked over by water since its deposition in the 

drift. It occupies low pond-like spots, or abuts on the.::bluifs. It is usually 

of a uniform reddish-yellow color and quite arenaceous. Sometimes it is 

in colored layers of red, yellow and green. In this case its derivation is 

probably from the green shale of the Trenton as well as from the drift. 

The washed clay is used for brick 

The exposures of sancl and gravel are not extensive in the parts of 

the county examined by me. Where seen they exhibit the usual char

acters. The boulders are entirely absent in most parts of the county. In 

many scattered localities, again, they are abundant; and in the southwest 

corner of the county they are often found of great size. 

About a mile and a half northeast from Marion are scattered.boulders 

of siliceous iron ore, having the characters of the iron ores seen in the 

Mesabi iron range, and similar to some siliceous iron seen in the Black hills. *. 

These pieces are not frequent. They lie on the brows of the Trenton ter

race, and are associated with other drift boulders. Some of them show 

really very little iron, but partake more of the nature of the non-ferrugi

nous quartzyte of the Potsdam, though still of a reddish color. There is 

not that topographic surface here that indicates the immediate presence 

of the formation in outcrop, but these pieces are on the 'l'renton and 

among the drift, which rather shows that they have come with other 
drift from some point farther north. 

In the museum of the University is a magnetic boulder of siliceous 

iron ore, known as lodestone, presented in 1875 by James Hinton, said to 

have been found in the neighborhood of Quincy, Olmsted county. Be

tween St. Charles and Quincy are manyevidence~ of northern drift in the' 

form of hornblendic and granitic boulders. They are often met in wells 

and cellars, though the country there is eovered with a loam-soil of a black 
eolor. 

The following table of wells will be useful for an analysis of the drift. 
The facts were furnished by O. Sprague, practical well-digger: 

'Repol t of" reconnaissance of the B1llck hills, Ludlow, 1874. pp.IIO, 52. 
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Wells.] 

Location; 
section and township. Owner. 

OLMSTED COUNTY. 

Wells in Olmsted county. 

Depth 
ill Jeet. 

Water. Hcnwrk8. 

85, Farmington .... C. E. Stacy ........ 22181 1531gOOd. 5 feet black soil; ~~en ~e~c;~ed-Clay. 
35, Farmington .... W. H. White ...... 20 '2444 good. Yellow clay and blue rock. 
86, Farmington .... E. Raymond .... ,. Ill. 'llI'gOOd. BIue clay. 
25, Farmington .... W. Searls .. " .... 44 ., 44'good. 14 teet black heavy soil; remainder blue 

. ,. I I clay. 
80, HaverhIll ...... J. P. SImonds ..... 251035 soft. 2.5 feet sand' 10 feet hard sand-rock 
9, Haverhill. ..... P. H. McGovern ... 40'5090 good. Red, hard d~ift. . 

82, Haverh~ll ...... J. E. Brown ....... :'5 . '125 good. 4-5 feet soil, then sand. 
n, HaverhIll. ..... B. F. Bulen. . . .. . 12 .. J 2 plenty. Hed, hard drift. 
14, Salem ......... Z.llolt ........... 25 .. 25 good. Sand all the way. 
14, Salem ......... J. D.}<'uIIer. " .... 40 . ,,40 good. Sand all the way. 
26, Salem ......... J. P. Fosdick ...... SO 636 soft. White, hard rock. 
21, Salem ......... Ole Severson ...... 27 .. 27lgood. Sand. 
16, Salem ........ C. l'eterson ....... 25 .. 25 lgood. Salld. 
16, Salem ........ Nils Jacobson ..... 25 .. 25 good. Sand, foot of bluff. 
16, Salem ....... '11'. Thompson ..... 57 16 73'good. Hed, hard drift; white limestone. 
28, Salem.... ... . ................. 1182 .. 32 1good. Twenty feet blue clay. 
80, Pleasant Grove Fred Sibeck ....... 61 . '161 good. Forty-eight feet blue clay. 
29, Pleasant Grove'J. Collins ......... 21 .. 21 good. Fifteen feet blue clay. 
25, Pleasant GroveD. W. Hymes ..... 204060 good. Sandy, red clay. 
11, Cascade ....... IT. C. Cumings ..... 30 .. 30 plenty. Twenty-five feet blue clay. 
17, Cascade ....... IJ. H. Hodgman .... 25 .. 25 plenty. Sand. 
17, Cascade ....... E. Babcock ....... 25 .. 25 plenty. Sand. 
15, Cascade ....... P. Boardman ...... 30 .. 30 plenty. Hed, sandy clay. 
15, Cascade ........ J. Gardner ........ dO .. 30 plenty. Red, sandy clay. 
15, Rochester ...... I. M. Westfall. .... 40 .. 40 plenty. Sand. 
2, Rochester ...... W .L. Brackenridge 18 .. 11; plenty. Sand. 
5, Viola .......... D. D. Whipple .... 44 50 94 plenty. 

Cedar logs at con8iderable depths in the drift are found but rarely. 

Mr. Sprague says they are always under the blue clay. Rotten wood is 

occasionally found in the blue clay. 

It is a striking fact, often mentioned, that water is often found on the 

bluffs at a much less depth than at their base. The geological formation 

satisfactorily accounts for this. 

MATERIAL RESOUROES. 

The soil of Olmsted county is and will always remain its chiet source 

of material wealth. It has grea.t variety. It is arenaceous in some of the 

valleys, and produces and ripens crops quickly, but it is more clayey on 

the uplands, and generally blackened by charred grasses and other vege

tation-the residue of the prairie fires that formerly raged annually over 

the most of the county. 
Brick of a red color are 'made at many places in the county, in all 

cases from the washed clay, which is the same as the looss loam. It is in 
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Wells in Olmsted county. 

Depth 
in Jeet. 

Water, HCllwrk8. 

35, Farmington .... C. E. Stacy ........ 22
1
31

1
58

1
gOOd. .5 feet black soil; tlJen reached clay. 

35, Farmington .... W. H. White ...... 20 '2444 good. Yellow clay and blue rock. 
36, Farmington .... E. Raymond ...... 11\. 'Illigood. BIlle clay. 
25, Farmington .... W. Searls ........ 44 ., 44 'good. 14 teet black heavy soil; remainder blue 

I I clay. 
80, Haverhill.. '" ' J. P. Simonds ..... 261035 soft. 26 feet ~and; 10 feet hard sand.rock. 
9, HaverhilL ..... P. H. McGovern ... 40 '50 gOgonc!. Hed, hal'll drift. 

32, Haverhill. ..... J. E. Brown ....... ~5 . '125 good. 4-6 feet soil, then sand. 
11, Haverhill. ..... B. F. Bulen ..... ,.12 .. 12plenty. Hed, hard drift. 
]4, Salt'm ......... Z. lIOI,~"", ....... 26 .. ,26 good. l~and ~II the way. 
14, Salem ......... J. D.l uller ... " .. 40 . '140 good. Sand all the way. 
26, Salem ......... J. P. FosdICk ... , .. 30 636 soft. White, hard rock. 
21, Salem ......... Ole Severson, ..... 27 .. !27 Ig00d. Sand. 
16, Salem ........ C. 1J eterson ....... 25 .. Z6

l
good. Saud. 

1~, ~alem ........ ~i1s Jacobson ..... 2~ . '. ;:?,~ood. Sand, foot of bluff.. . 
16, Salem ....... '11. TllOmpson ..... 5, 16

1

'3 bood. Hed, hard dnft; whIte Jrmestone. 
28, Salem.... ... . ................. '132 .. 32lgooel. T,,,enly feet blue clay. 
30, Pleasant ~rove,Fred S}beck ....... ?l . 'I~ I good. }'?~·ty-eiglJt feet blue clay. 
29, Pleasant Grove J. Collms .... , .... 21 .. ~1 good. FIfteen feet blue clay. 
25, Pleasant Grove D. W. Hymes ..... 204060 good. Sandy, red clay. 
II, Cascade ....... IT. C. Cumings ..... 30 .. 30 plenty. Twenty-five feet blue clay. 
17, Cascade ..... "'IJ. H. Hodgman .... 2.5 .. Z6plenty. Sand. 
]7, Cascade ....... E. Babcock ...... 26 .. 25 plenty. Sand. 
15, Cascade ....... P. Boardman .. , ' .. 30 .. 30 plenty. Heel, sandy clay. 
]5, Cascade ...... 'I,T. Gardner ........ dO .. 30 plenty. Red, sandy clay. 
15, Rochester ..... '11. M. Westfall.: ... 401' . 40 plenty. Sanel. 
2, Rochester ...... W.L. Brackenndge 18 .. 18 plenty. :::land. 
5, Viola .......... D. D. WhippJe .... H 50 94 plenty. 

Cedar logs at considerable depths in the drift are found but rarely. 

Mr. Sprague says they are always under the blue clay. Rotten wood is 

occasionally found in the blue clay. 

It is a striking fact, often mentioned, that water is often found on the 

bluff's at a much less depth than at their base. The geologIcal formation 

satisfactorily accounts for this. 

MATERIAL RESOUROES. 

The soil of Olmsted county is and will always remain its chiet source 

of material wealth. It has great variety. It is arenaceous in some of the 

valleys, and produces and ripens crops quickly, but it is more clayey on 

the uplands, and generally blackened by charred grasses and other vege

tation-the re8idue of the prairie fires that formerly raged annually over 

the most of the county. 
Brick of a red color are 'made at many places in the county, in all 

cases from the washed clay, which is the same as the looss loam. It is in 



346 THE GEOLOGY OF MINNESOTA. 
[Brick. Gold. 

deposits from two to ten or tweive feet thick. Although this material is 

sandy, more sand is usually put in in making the brick. The brick are COll

sequently tender and of poor q llality. They vitrify but little when burned .. 

Gold has been found in the drift along the Zumbro from Rochester and 

Oronoco down to the Wabasha border and beyond. It is found only on the 

Cambrian limestones. Murchison calls attention to this fact as generally 

true. It is found in the drift about the stream, but mostly in the bed of 

the stream, or in material worked over by it at a comparatively recent 

date. In the same alluvial material is found a small amount of black mag

netic sand, of a specific gravity approaching that of gold. When the gold 

is obtained by washing, after all the other materials are washed away this 

heavy black sand remains, and the minute fragments of gold are picked out 

from it. It is therefore here called the "mother of gold," and the two are 

thought to be always together, a conclusion which need not necesarily 

follow. 

The gold is in minute, angular fragments. The quantity is so small 

that it does not pay to work it by the ordinary method of hand-washing. 

Washing on a more extensive scale might be made to pay. It has been 

tried two or three times, but never under favorable circumstances or for , 
periods of much length. 

It may be worth while just here to call attention to the fact that gold 

is frequently found under these circumstances. It has been found over ex

tensive regions in Canada where attempts at obtaining it on a large scale 

have always failed to pay. It occurs thus in Vermont, Ohio, Indiana, Wis

consin, Iowa, and has been reported in other counties in Minnesota, viz.: 
Fillmore, Wabasha and Scott. 
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