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INTRODUCTION 

Information is lacking on the soils and landscape 
characteristics of large areas of Minnesota. Many planning 
agencies simply have to go without information needed 
for their work. Detailed soil surveys published on a scale 
of 1:20,000 or 1:15,840 are being made by the United 
States Department of Agriculture (USDA) Soil Con
servation Service in cooperation with the Minnesota 
Agricultural Experiment Station to fill this need. Because 
they cannot be supplied rapidly enough for broad plan
ning, the Soil Atlas is being developed. It is not intended 
to replace detailed soil survey reports, which are essential 
for planning the use of smaller pieces of land. Detailed 
soil survey work, carried on in most counties but unavail
able in published form, has been assembled and supple
mented to compile the Hibbing Sheet of the Minnesota 
Soil Atlas. 

Until detailed soil surveys are available for all Minne
sota counties, broad planning can be facilitated by the 
eleven sheets to be published in the Minnesota Soil Atlas 
series (see inside cover). As detailed soil surveys become 
available, the broad view of large planning will still be 
necessary. It is proposed that this series of maps be pub
lished with explanatory texts for each quadrangle in the 
state. For uniformity the Atlas Sheets are being published 
on the same scale as the U.S. Geological Survey topo
graphic maps and other maps prepared by the Minnesota 
Geological Survey. 

The Hibbing Sheet encompasses approximately 
4,004,600 acres in northeastern Minnesota: from 47° to 
48 o north latitude and from 92 o to 94 o west longitude, in
cluding parts or all of five counties. No published surveys 
of this area are available. Appendix B indicates the extent 
of modern detailed soil surveys in this area. 

USE OF THE SOIL ATLAS 

The Minnesota Soil Atlas provides essential infor
mation for broad planning. Some of the uses that can 
be developed from this map follow: 

1. To determine areas suitable for various crops such 
as potatoes, sugar beets, and canning crops to enable 
processors to locate plants within areas of greatest poten
tial. 

2. To determine areas' potential for various types of 
farming, forestry, or recreation. 

3. To determine areas that would benefit from drain-
age or irrigation. 

4. To locate sources of sand and gravel. 
5. To prepare wildlife density maps. 
6. To locate pulp and lumber mills within areas of 

greatest potential supply. 

7. To locate feasible routes for utility lines and high
ways. 

8. To serve as a reference for science teachers in 
junior high, high school, and college courses. 

For specific planning of individual farms, cities, towns; 
recreation areas; tax equalization; and road building 
purposes; more detailed surveys are necessary. However, 
this map may point to priority areas where detailed surveys 
will be most useful. Map and text are not designed to 
present the interpretations and uses, only to provide the 
essential information for such uses. 

HOW THE MAP WAS PREPARED 

The base map was prepared from the Hibbing quad-· 
rangle, by the U.S. Geological Survey, Department of 
Interior. The scale of I :250,000, or about 14 inch to 1 
mile, makes it possible to show areas as small as I square 
mile. Contour intervals of 50 feet indicate some of the 
topography. 

Soil landscape delineations were developed from 4 
inches to 1 mile detailed soil surveys made by the USDA 
Soil Conservation Service where available. Field work 
was necessary where no detailed soil survey existed. 

Attempting to provide a generalized map for the user 
with a minimum soils knowledge, soils are grouped into 
soil landscape units based on the following factors: 

1. Texture of the soil material below 5 feet into sandy 
(S); loamy or silty (L); clayey (C); mixed sandy and 
loamy (X); mixed silty and clayey (Y); and bedrock (R). 

2. Texture of the material above 5 feet, or a significant 
part of it, into sandy (S); loamy or silty (L); and clayey 
(C). 

3. Drainage with moderately well, well, excessively 
drained-designated (W). Units with (W) designation 
will generally have water tables below the rooting zone 
and units with (P), water tables commonly within the 
rooting zone. 

4. Color of surface soil with dark color designated 
(D); and light color designated (L). 

Thus, the Warba series would appear on the map as 
LLWL and would be interpreted from the map as a light
colored, well-drained loamy soil over loamy material (in 
this instance loamy glacial till). Chisholm and Nordland 
soils would also appear in this landscape unit. 

Eighteen geomorphic areas are delineated to illustrate 
broad physiographic features and to provide some identifi
cation of parent materials on which the soils have devel
oped. Several geomorphic areas will extend into adjoining 
counties. Soil landscape units are mostly delineated within 
the geomorphic areas. The soil series which occur within 
a soil landscape unit commonly differ among geomorphic 
areas. Principal soils series, when known, are included in 
tables 2 to 19. 
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AG SSIZ LACUSTRINE PLAIN, BIG FORK VALLEY (lb)* 

This region encompasses an area of approximately 
657,300 acres or about 16.4 percent of the Hibbing Sheet. 

The Big Fork Valley is a depressed plain formerly 
occupied by the eastern portion of Glacial Lake Agassiz. 
Only the southern and eastern part is located in the Hib
bing Sheet. Four lakes, each 160 acres or more in size 
and totaling 1 ,220 acres, are in the region. 

A discontinuous beach line (Herman Beach), formed 
during the early stage of the glacial lake, roughly repre
sents the outer perimeter of the lake plain. An exception 
is northern Itasca County near Big Fork where the bound
ary extends a short distance south of the Big Fork River 
or 8 to 10 miles south of Herman Beach. The beach ridge, 
composed of stratified sand and gravel, is usually 3 to 6 
feet above the lake plain. Other occasional discontinuous 
beach ridges occur representing different stages of the 
glacial lake. (See figure 1.) 

The valley proper is relatively level except for a few 
gently rolling areas in eastern Koochiching and western 
St. Louis counties and some relatively steep slopes bord
ering the streams. The region contains several large and 
many 1small peat bogs. 

Lacustrine days several feet thick cover the glacial 
lake basin. The absence of sandy areas in the va11ey indi
cates a minimum of wave action while the glacial lake 
was in existence, possibly due to a frozen surface. The 
thinnest lacustrine deposits occur in the more rolling areas. 

Some rock knobs are exposed in eastern Koochiching 
and St. Louis counties. Ncar the junction of the Sturgeon 
and Little Fork rivers small areas of silty sediments occur. 

The original cover was principa11y spruce and balsam 
fir on broad better drained sites with swamp conifers 
occupying peat bogs and slightly depressed areas. Northern 
hardwoods occurred on more rolling areas along the Little 
Big Fork River in eastern Koochiching and western St. 
Louis counties. Peat in the bogs is generally 3 to 4 feet 
thick over lacustrine clay. The larger peat areas contain 
three extensive raised Sphagnum moss peat bogs: one east 
of Cook, another southwest of the city, and the third, 
northwest of Myrtle Lake. Surface water runoff is fairly 
good for peat bogs. Although none of the bogs in the 
region is under cultivation, raised bogs have a higher po
tential for agriculture (special crops, vegetables, and some 
small grains) than the other peat bogs. 

An estimated 10 percent of the region is under culti
vation, concentrated mostly in the more ro11ing areas. 

:::Numbers in parentheses refer to geomorphic area number sym
bols as they appear on the Hibbing Sheet. 

t Brief descriptions of named soils of this region are in appendix A. 

Main crops are oats, timothy, brome, and some alfalfa. 
Approximately 10 percent is grass, and the remaining 
80 percent is forested. Main species are aspen, spruce, 
and balsam fir. Tamarac and black spruce grow in bogs. 

Fifteen soil landscape units occur in the Agassiz 
Lacustrine Plain. Selected characteristics are shown in 
table 2. Additional characteristics follow: 

CCPL-Soils in this unit have slightly better surface 
drainage than the soils in CCPD. The unit ineludes 10 to 
20 percent dark-colored, very poorly drained soils and 
short, narrow beach ridges. The observed ridges are indi
cated by sand spots on the colored map. 

P-Several relatively large areas of peat occur in 
the unit. Most of the peat is underlain by elay or silty clay 
loam. Small areas of Wildwoodt soils are ineluded in the 
unit. 

CCWL-Most of this unit occurs along Little Fork 
River and tributaries in eastern Koochiching and western 
St. Louis counties. Approximately 15 percent of the unit 

Table 1. Acreage estimates of geomorphic areas in the Hibbing Sheet 

Acres Percent 

lb. Agassiz lacustrine Plain, Big Fork Valley .. 657,300 16.4 
il5. Toimi.Drumlin Area .................... 154,700 3:9 
!16. Mesabi Range ... ., . . . . . . . . . . . . . . .. . . . . . 202,900 5.1 
17. Big Rice Outwash Plain . . . . . . 178,900 4.5 
18a. Wahlsten Moraine 12,400 0.3 
18b. Big Rice Moraine . . . . . . . . . 12,200 0.3 
18c. ··· vehl1Hion Moraine . . . . . . . . . . . . . . . . . . . . 16,ooo o.4 

'19. Tower-Ely Glacial Drift and.Bedrock. Complex 309,500 .7J 

!20. PraJrie.Biver Plain, Sandy ...... :.: .. ··.:.:: .. :.: ...... 273,_50L 6.8 
21. Nashwauk-Warba Moraine, Brown 380,100 9.5 
22a. 
22b. 

:23. 
24. 
b. 
26. 
27. 
28. 

Marcell Moraine Complex 
Sugar HillsMoraine Complex 

Brimson Outwash Plain,Sandy 
Swatara Plain, Silty .................. . 
Aitkin lacustrine Plain ................ . 
Upham lacustrine Plain 
Allen Moraine 
Aurora Till Plain, Red Clayey 

272,100 
93,500 
68,000 

100,800 
388,800 

6.8 
2.3 
1.7 
2:5 
9.7 

581,000 14.6 
5,800 0.1 

297,100 7.4 

Total ...... 4,004,600 
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consists of the somewhat poorly to poorly drained Indus 
soils. Small areas of silts border the Little Fork River in 
places. Sand spots represent short, narrow beaches. 

CCPD-An estimated 20 to 80 percent of the soils 
are very poorly drained. The remaining 20 to 30 percent 
are light colored and poorly drained. 

CSPL-Sands range from 15 to 42 inches thick over 
lacustrine clays. A small amount of Salol, a very poorly 
drained soil, occupies shallow depressions. 

SSWL-Approximately 15 percent of the unit consists 
of somewhat poorly drained soils. The Cloquet soils occur 
on the discontinuous beach ridges. 

CSWL-A pproximately 20 percent of the soils in 
this unit are somewhat poorly to poorly drained Bramble 
soils. Thickness of the fine sand over lacustrine clay varies 
from 15 to 30 inches over most of the unit. 

RSWL-The sand and gravel drift is variable in 
thickness over bedrock but generally under 6 feet. Bedrock 
is exposed in about 5 percent of the unit. 

RCWL-Bedrock generally occurs within 6 feet of the 
surface. Less than 5 percent of the unit consists of rock 

outcrops. The elevation is generally 10 to 20 feet higher 
than the surrounding landscape. 

XCWL-Taylor soils make up about 60 percent of 
the unit; Crosswell soils about 25 percent. The clays, 
sands, and gravels are intermixed. 

XLWL-Baudette soils cover about 60 percent of 
the unit with minor acreages of somewhat poorly drained 
Spooner and Au Gres soils. 

LLWL-Includes minor areas of somewhat poorly to 
poorly drained Spooner soils. 

LSPL-The sands are generally 18 to 40 inches thick 
over water-worked loamy material. 

RLWL-The percent of rock outcrop and elevation 
of the unit is quite similar to that of RCWL. Some soils, 
developed in water-worked till, are included. The medium
textured material is generally less than 6 feet thick over 
bedrock. 

SLWL-An estimated 30 to 40 percent of the unit 
consists of Marquette soils. 
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Table 2. Selected features of soil landscape units within the Agassiz lacustrine Plain, Big Fork Valley (!b) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

'CCPL . 28 
nearly level silty clay 
lake plain (3) clay (3:20 +l N2 poorly drained 6.67.2 low 

level to very poorly 
p ............. 25 depressional peat (1·3) peat (3+) 12+ drained <6.0 low low Peat 

gently rolling 
lake plain; 
steeper slopes moderatelyweii 
bordering silty clay to poorly 

6.6'7.2 CCWL .. : ....... 24 streams (3) clay (3·20 +) s:\2 drained 

very poorly 
nearly level silty clay and poorly Wildwood, 

CCPD .......... 14 lake plain (3) clay (3·20 +) 8·12 drained 5.5.].2 low low Indus 

loamy fine Somewhat 
nearly level sand and clay (4·20+) poorly and Bramble, 

CSPL .......... 3 lake plain sand (2·4) 4'8 poorly drained <6.0 medium low Grygla 

nearly level 
and gently 
roiling lake loamy sand wen and Crossweii, 
plain and and sand sand and moderately well Cloquet, 

SSWL .......... 2 beaches (1-3) gravel (3 +) <4 drained <6.0 low low Au Gres 

nearly level 
loam fine moderately to gently 

rolling lake sand to fine well Gudrid, 
CSWL .......... I plain sand (1·3) clay (3,20 +) 4·8 drained <:6.0 medium low Bramble 

sand, gravel, well to Cloquet, 
edge of loamy sand and bedrock excessively Crosswell, 

RSWL .......... 1 lake plain (1-4) (4 +) 0·4 drained <6.0 low low Bedrock 

sand, gravel, 
moderately Taylor, edge of silty clay and bedrock 

RCWL ......... t* lake plain (1-4) (4+) 0'12 well drained 5.5·6.2 medium medium Unnamed . 

Silty clay and Silty clay, Taylor, 
loamy sand sand and moderately Crosswell, 

XCWL ......... t* lake plain (1-3) gravel (3 +) 4-12 well drained 5.5·6.2 low low Cloquet 

mixed silt 
loam and 

gently rolling loamy sand Silt loam and moderately Baudette, 
XLWL . . . . . . . . . t* lake plain (1-4) fine sand (4 +) 4-12 well drained 5.5·6.2 low low Crosswell 

nearly level to 
gently sloping moderately 

LLWL ......... t* lake plain silt loam (4) silts (4 +) 8-12 well drained 5.5-6.2 low medium Baudette 

loamy sand 
nearly level and sand poorly to very 

LSPL .......... t* lake plain (2-3) loam (3 +) 4-8 poorly drained <6.0 medium low Grygla, Salol 

silt loam 
edge of silt loam and bedrock Baudette, 

RLWL ' . . . . . . . . t* lake plain (1-4) (4 +) 0-12 well drained 5.5-6.2 low low Iron River 

gently sloping sandy loam sand and Todd, 
SLWL t* beach .line (H) gravel (2 +) 4-8 well drained <6.0 high low Marquette 
* t _ trace. 
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This region covers an area of approximately 154,700 
acres or about 3.9 percent of the Hibbing Sheet. 

The topography ranges from generaiiy sloping to 
moderately steep uniform slopes of drumlin formations. 
It is part of the Toimi Drumlin field, which starts in Lake 
County and ends near Grand Lake in St. Louis County. 
The drumlins are oriented in a southwest-northeast direc
tion with a southwestward flow of water. The individual 
drumlins are separated by narrow peat bogs. The glacial 
till covering the area consists mainly of cobbly, stony, 
sandy loam. A few sand areas, too small to delineate, 
occur. 

Six lakes, each 160 acres or more in size, totaling 
13,960 acres are located in the Toimi Drumlin area. 
White-face Reservoir, the largest, has a surface area of 
5,100 acres. 

TOIMI DRUMLIN AREA (15) 

The original vegetation was mainly upland spruce and 
balsam fir. Over 98 percent still is forested, largely by 
aspen, spruce, and balsam fir. Less than 2 percent is culti
vated. Some oats are grown, but most cultivated land 
is in meadows. 

Three soil landscape units occur in the Toimi Drumlin 
geomorphic region. Selected characteristics are shown in 
table 3. Additional characteristics foiiow: 

LLWL-Adolph soils and Peat occupy the low wet 
areas between drumlins. Peat represents 20 to 30 percent of 
the unit. 

P-The unit includes 10 to 20 percent mineral soils. 

SSWL-Emmert is the predominant soil in the unit. 

Table 3. Selected features of soil landscape units within the Toimi Drumlin {15) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

gently sloping 
to sloping sandy loam sandy.loam well IrOn River, 

LLWL .......... 81 drumlins (1:4) (4:20 +) 4·8 drained 5.5-6.2 low low Adolph, Peat 

drainageways very poorly 
and low lying drained to 

p ............. 9 depressions peat (1·3) peat (3 +) 12+ marshy <6.0 low low Peat, Adolph 

well to Toivola, 
small outwash loamy sand sand and excessively Vilas, 

SSWL .......... 2 areas and sand gravel (4+) <4 drained 5.5·6.2 high low Emmert 

Water .... " ... 8 
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M SABI RANGE (16) 

The Mesabi Range (including mining areas) encom
passes an area of about 202,900 acres or 5.1 percent of 
the Hibbing Sheet. This is the most populated area in the 
entire Hibbing Sheet. Most urban areas are located along 
U.S. Highway 169. 

The geomorphic region includes the prominent Giants 
Range and the Mesabi Iron Range, which parallels the 
Giants Range along the south side. The iron ore mines 
and mine dumps are located in the Mesabi Range. 

The most prominent part of the Giants Range in St. 
Louis County rises sharply 400 to 450 feet above the 
bordering plains. 

The region is covered with stony drift ranging from 
loamy sand to sanely loam in texture. The drift is very 
shallow in St. Louis County east of Chisholm and thicker 
west of Chisholm. Bedrock outcrops cover about 5 percent 
of the area. Numerous deep, open pit iron ore mines and 
large high dumps, shown in figure 2, have vastly changed 
the landscape of the Mesabi Iron Range portion south of 
the Giants Range. Gently rolling to ro11ing topography 
prevails in this area where not disturbed by mines and 
dumps. Reddish clayey till dominates with inclusions of 
brownish sandy loam and clay loam till. 

There are four lakes, each 160 acres or more in size, 
and totaling 1 ,260 acres. 

The original forest was mainly northern hardwoods, 
with upland spruce and balsam fir on the Giants Range. 
Present forest consists mainly of aspen associated with 
black spruce, white birch, and jack pine. 

An estimated 4 to 6 percent of the region is urban, 5 
to 10 percent pasture and meadow, 40 to 50 percent mines 
and dumps, and 45 to 50 percent forested. 

The nine soil landscape units occurring in this region 
are listed in table 4 together with selected features of each 
unit. Additional features follow: 

RSWL-Most of the unit is eobbly and stony. Sandy 
loams occur in less than 20 percent of the unit. Bedrock 
is exposed over less than 5 percent of the surface. 

M-D-The mine dumps are high and very steep. Con
siderable erosion occurs in places. The material is coarse, 
acid, and infertile. A few abandoned mines are filled with 
wate1·. 

LLWL-Small areas of Stuntz soils are included. 

RLWL-Bedrock outcrops cover less than 5 percent 
of the surface. Textures arc generally sandy loams and in
elude about 40 percent loamy sands. Cobbles and stones 
occur throughout the soils. 

SSWL-The unit is composed of sandy and gravelly 
outwash. Cloquet and Crosswell soils are about equally 
distributed. 

P-Inclusion of mineral soils such as Trommald and 
Zim make up less than 10 percent of the unit. 

XLWL-Warba soils make up 60 to 70 percent of the 
unit. 

XCWL-Hibbing soils represent 60 to 70 percent 
of the unit and Emmert soils, about 20 percent. 

CCWL-The surface 6 to 10 inches is commonly loam 
or silt loam texture. A minor acreage of Zim soils occurs. 
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Table 4. Selected features of soil landscape units within the Mesabi Range (16) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

rolli~gtosteep··:. cobb)y loamy 
bedrocliand well to ConlciBa[lo, mora1nes; sand and . 

shallow to sandY loam loamysand · .excessively Toivola, ' 
RSWL ········· 36 bedrock (1'2) .. (2-4+) 0·4 drained <6.0 low low Unnamed 

,,,,' 

deep open pit Iron Ore 
mines and high Mines 

M·D .......... 34 mine dumps and Dumps 

loainand '<' moderately 
clay loain clay loam well to well .. 

low (4) (4c20+} drained 5.5·6·2 medium 

rolling to 
steep sandy loam Mesaba, 
moraines; and cobbly bedrock and well to Insula, 
shallow to loamy sand sandy loam excessively Quetico, 

RLWL .......... 9 bedrock (1·2) (2·4 +) 0·8 drained <6.0 low low Newfound 

loal11;~and 
,,,, ',''"'•'"' 

gently rolling sand and well to 
torolling · and .fine sand gravel excessively Cloquet,.···..... ; 

5 morames (1·3) (3·20+) <4 drained <6.0 low low .Crosswell. · · 

level to peat very poorly 
p ............. 3 depressional (1·3) peat (3 +) 12+ drained <6.0 low low Peat 

rollingimixed clay loam and . 61a§1~:im; 
,,,,,,,,,, ,,, ' ' ' 

Wrirb~;\:i<·.-->-,;-
till and {•lo~my~and sand and •.. Cloquet;: · 
au tV/ash • •• ·.•.•.isH:4>>. gr~vel(3:20 Crosswell . 

,, ,',~c, ;., ,, 

mixed clayey silty clay, 
and gravelly silty clay and sand and Hibbing, 
rolling loamy sand gravel Emmert, 

XCWL ......... I moraines (1·3) (3·20 +) < 12 well drained 5.5·6.2 medium medium Crosswell 

silty clay 
loam to 

rollingto silty clay 
CCWL .......... t• hilly 111oraines (4} 8·12 well drained 5.%2 medium medium Hibbing 
* t =trace. 
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BIG RICE OUTWASH PLAIN (17) 

This region encompasses an area of approximately 
178,900 acres or about 4.5 percent of the Hibbing Sheet. 

The Big Rice Outwash Plain ranges from nearly level 
to gently rolling topography, with small isolated more 
strongly rolling areas. Numerous peat bogs are located 
in the region. The more level relief, together with a 
somewhat higher concentration of peat bogs, occurs be
tween Big Rice Moraine and Giants Range. Six lakes, 
each 160 acres or more in size and totaling 3,670 acres, 
are located in the outwash plain. 

The glacial outwash between Wahlsten and Big Rice 
moraines, and a strip generally less than 1 mile wide bord
ering Giants Range, varies from gravelly sands to sandy 
loams, 18 to 24 inches thick, over deep brown colored 
acid sands and gravels. Lacustrine clays extend into the 
geomorphic region along Pike River. Relatively deep fine 
sands occupy the more level area bordering the lacustrine 
clays along Pike River and extend eastward along Embar
rass River. Glacial till underlies the sands and gravels in 
most of the region, although in some places the lower sub
stratum may be bedrock. 

The region was originally pine forest. Now 70 to 80 
percent is covered by a mixed stand of aspen, spruce, 
balsam fir, and jack pine. An estimated I 0 to 20 percent 
is under cultivation and 5 to 15 percent is pasture. Ten 
soil landscape units, together with some of the properties 
of the soils of the Big Rice Outwash Plain, are shown in 
table 5. Additional features follow: 

SSWL-The unit includes about 5 percent of the 
somewhat poorly drained Au Gres soils. 

P-The unit includes 5 to I 0 percent sandy mineral 
soils. 

RSWL-Sand and gravel covering the bedrock is 
generally less than 6 feet thick. Sandy loams make up 
about 10 percent of the unit. 

LSPL-Thickness of the sand over the loamy sub
stratum is variable but generally 15 to 40 inches thick. The 
unit includes about I 0 percent moderately well-drained 
soils. 

SSPL-Approximatcly 30 percent of the unit is under
lain by sand and gravel. Dean Lake, a very poorly drained 
soil, makes up about 20 percent of the unit; Peat, an 
estimated 5 percent. 

RLWL-The unit consists of an outcrop of bedrock 
capped with stony and cobbly sandy loam till generally 
less than 4 feet thick. 

LLWL-The soils are quite similar to those in the 
LLWL unit in the Agassiz Lacustrine Plain. 

LLPL-The unit is a small area of silty soils. Spooner 
soils make up about 60 percent of the unit. 

XL WL-Consists of islands of bedrock covered with 
less than four feet of stony, cobbly, sandy loam soils. 
Rock outcrops occur in about 5 percent of the unit. 

LSWL-This is a minor unit and the soils are moder
ately well-drained. 
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Table 5. Selected features of soil landscape units within the Big Rice Outwash Plain (17) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

nearly. level loamy sand sand and well to 
to gently and sand gravel excessively Crosswell, 

SSWL ._ ........ 60 rolling plain (1-3) (a:20+) <4 drained <6.0 low low Swatara 

level to very poorly 
p ............. 25 depressional peat (1-3) peat(3+) 12+ drained < 6.0 low low Peat 

""· ""-''"'''' ,,,, 
shallo~ 8jJ1fi, .. 

.-. \0/\ .• 
grave!.a~d 

well and .. Coni~.- Barto, sandy loam 
loampand sand, gravel, 

RSWl ...•.. ,: ..... 
over• bedrock; excessively 

medium 
Toivola; 

5o rolli~g (H) and bedrock 0•4 drained 5.1-5.5 low Unnamed_ 

loamy fine somewhat 
nearly level to sand to fine poorly to very 

LSPL ······· ... 3 depressional sand (1-3) loam (3 +) 4-8 poorly drained <6.0 low low Unnamed 

somewhat 
nearly:level to loamy sand · poorly to very Au'-Gres, 
depressional (1-3) sand.(3+) <4 poorly drained <6.0 low low Dean Lake 

shallow sandy Newfound, 
loam over sandy loam Insula, 
bedrock; and bedrock Mesaba, 

RLWL .......... rolling sandy loam (1-4) 0-8 well drained 5.6-6.0 low low Quetico 

... 
moderately 

'silt loam (4) •· • silts (4+) 8-12 well drained 5:5-6.2 Jow low Baudette 

nearly level to stratified silts poorly to 
depressional and very fine very poorly Spooner, 

LLPL .......... t• plain silt loam (4) sands (4 +) 8-12 drained 5.5-6.2 medium low Kelsey 

Silt .loam and silts and 
gently. rolling loamy fine' · fine sands moderately Baudette; 

t• plain _sand (n) (4+) < 12 well drained 5.5-6.2 low low Crosswell 

nearly level 
to gently loamy fine 
rolling outwash sand to fine moderately 

LSWL ......... t• plain sand (1-3) loam (3 +) 4-8 well drained <6.0 low low Unnamed 

Water ......... 2 
* t _trace. 
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l WP HLSTEN MORAINE (18a) 

The region encompasses an area of approximately 
12,400 acres or 0.3 percent of the Hibbing Sheet. 

The Wahlsten Moraine is narrow, generally less than 
lh mile wide, characterized by rolling to steep topography. 
Slopes are short and irregular. The glacial drift is sandy 
and gravelly with areas of sandy loam, sometimes stony 
and cobbly. It is mostly thick overlying bedrock, but in
cludes areas of thin drift and few rock outcrops. 

The original vegetation was primarily white, red, and 
jack pine. Now the area is virtually all forested with aspen, 
white birch, and jack pine, the main species. 

The four soil landscape units in this region are listed 
in table 6 together with selected features of each unit. 
Additional features follow: 

SSWL-An estimated 60 to 70 percent of the unit 
consists of Toivola soils. Depth to bedrock generally is 
over I 0 feet. 

RSWL-Most of the soils are shallow due to bedrock 
within 2 to 6 feet below the surface. Bedrock outcrops in 
about 5 percent of the unit. 

SLWL-The sandy loam soils are unnamed. They 
are generally 15 to 24 inches thick over acid brown sand 
and gravel. 

P-Approximately 10 percent of the unit consists of 
mineral soils. 

Table 6. Selected features of soil landscape units within the Wahlsten Moraine (18a) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

rolling to loamy sand sand and well to 
steep and sand gravel _exc-essively Toiv_o!a,-

SSWL ........ 64 moraine 0·3) (3·20 +) <4 drained 5.5'6.2 high loW Vilas 

stony cobbly 
shallow sandy sandy loam 
loam, sand cobbly loamy gravelly loamy 
and gravel sand and sand and well to Barto, Conic, 
over bedrock; sandy loam bedrock excessively Toivola, 

RSWL .......... 22 rolling to steep (1-4) (4 +) 0·4 drained 5.1·5.5 medium low Unnamed 

gently rolling 
to rolling sandy loam sand and 

SLWL . . . . . . . . . 11 moraine (1·3) gravel (3 +) 4·8 well drained <6.0 medium low Unnamed 

very poorly 
p .. " ..... 3 depressional peat (1·3) peat(3+) 12 + drained < 6.0 low low Peat 
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The region encompasses an area of approximately 
12,200 acres or 0.3 percent of the Hibbing Sheet. 

The Big Rice Moraine is quite similar in composition 
and shape to the Wahlsten Moraine. Most of the Moraine 
is slightly wider, ranging from less than 1/2 mile to 1 mile. 
It is generally rolling with some steep slopes and rock 
outcrops. Thickness of the drift ranges from deep to 
shallow over bedrock and consists mainly of acid, brown 
colored sands and gravels intermixed with stony and cob
bly sandy loams. 

The original vegetation was mainly red, white, and 
jack pine. Over 90 percent is presently forested. Less than 

i---" 

BIG RICE MORAINE (18b) 

10 percent is pasture and cropland. Timothy and oats 
are the main crops. 

Two soil landscape units occur in this area. Selected 
properties are shown in table 7 together with selected 
features of each. Additional features follow: 

SSWL-The covering of sand and gravel over bedrock 
generally is over 10 feet thick. Approximately 65 percent 
of the soils are Toivola. 

P-Peat acreage is minor. Less than 10 percent of the 
unit consists of mineral soils. 

Table 7. Selected features of soil landscape units within the Big Rice Moraine (18b) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

rolling to loamy sand sand and well and 
steep and sand gravel eXcessiVely 

high 
:ToiVola, 

SSWL.· ......... 98 moraine (1:3) (3·20+) <4 drained 5.5·6.2 low Vilas 

p ............. 2 depresssional peat (1·3) peat (3 +) 12+ 
very poorly 
drained <6.0 low low Peat 
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11 
VrMIUON MORAINE (18c) 

L.l==='-----_j 

The region encompasses an area of approximately 
16,000 acres of 0.4 percent of the Hibbing Sheet. 

The Vermilion Moraine was formed during the 
Vermilion phase of the Rainy Lobe. It is a prominent, 
narrow, discontinuous moraine less than l/2 mile wide in 
many places. Slopes are steep and irregular. The drift 
ranges from sands to sands and gravels with some sandy 
loams. In most of the moraine, the drift is deep although 
some bedrock outcrops occur. 

The original vegetation was primarily pine: jack and 
red with some white. Virtually all of the region is forested 
now, mainly with mixed stands of aspen, jack pine, and 
white birch. 

The three soil landscape units in the area, together 
with selected properties, are given in table 8. Additional 
features follow: 

SSWL-An estimated 60 to 70 percent of the unit 
consists of Toivola soils. Sands and gravels are generally 
thick over bedrock, although a few outcrops occur. 

RSWL-Bedrock outcrops in less than 5 percent of 
the unit, and occurs at 2 to 6 feet below the surface in 
the remaining portion of the unit. 

M-D-Comprises an open pit iron ore mine near 
Tower, Minnesota. 

Table 8. Selected features of soil landscape units within the Vermilion Moraine (18c) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

rolling to loamy sand well to 
steep and sand sand and excessively Toivola, Vilas 

SSWL .......... 88 moraine (1-3) gravel <4 drained 5.5·6.2 medium low Unnamed 

rolling to bedrock and 
steep stony, gravelly 
moraine; 

cobbly loamy 
loamy sand well to 

bedrock at and sandy excessively Barto, Conic, 
RSWL 10 2-10 feet sand (1-4) loam (4 +) 0·4 drained 5.1·5.5 medium low Toivola 

open pit Iron ore 
mines and mines and 

M·D ........... 2 dumps dumps 

-14-



TOWER-ELY GLACIAL DRIFT AND BEDROCK COM LEX (19) 

This region encompasses about 309,500 acres or 7.7 
percent of the Hibbing Sheet. 

Topography ranges from rolling to very steep and is 
characterized by short complex slopes. Rock outcrops, 
totaling 5 percent or less of the region, commonly oc
cur on ridges and hilltops. Bedrock escarpments are 
common. A thin veneer of stony and cobbly glacial drift 
generally less than 4 feet thick covers the bedrock. The 
drift is composed of brown-colored acid, coarse loamy 
sands, and sandy loams. Approximately 5 percent of the 
region has deep sands and gravels I 0 to 30 feet thick. Low 
flat areas and drainageways contain silty clay sediments 
associated with old glacial lake beds. These areas repre
sent an estimated 5 percent of the region. 

There are 28 lakes, each 160 acres or more in size 
and totaling 56,680 acres, located here. They include 
some popular recreational lakes of which Lake Vermilion 
is the largest. · 

The original vegetation was conifers. E~sentially no 
agriculture is located in the region. Present forest cover 

is mainly aspen, jack pine, balsam fir, black spruce, and 
white birch. Whitetail deer are quite common (see figure 
3). 

Four soil landscape units occur in the geomorphic 
region. Selected properties of each are shown in table 9. 
Additional features follow: 

RSWL-Inclusions of about 5 percent of poorly 
drained lacustrine clays occur along some drains and 
in low flats. Bedrock outcrops in about 5 percent of the 
unit, and is commonly within 4 to 6 feet of the surface in 
the remaining area. Cobbly sandy loams occupy about 40 
percent of the unit. 

P-The unit includes 5 to 10 percent of poorly and 
very poorly drained mineral soils. 

RLWL-Approximately 30 percent of the unit con
sists of Conic, Barto, and Toivola soils. Stones and cobbles 
are numerous throughout the soil profiles. 

SSWL-Bedrock is generally over 20 feet below the 
surface. Toivola soils occupy a major part of the unit. 

Table 9. Selected features of soil landscape units within the Tower-Ely Glacial Drift and Bedrock Complex (19) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

shallow drift cobbly loamy bedrock and 
over bedrock; sand and stony, gravelly well to 
rolling to sandy loam loamy sand excessively Conic, 

RSWL ......... 14 steep (1-2) (2 -1-) 0-4 drained 5.0-6.0 medium low Barto 

very poorly 
p ............. 4 depressional peat peat 12-1- drained <6.0 low low Peat 

shallow drift sandy loam Mesaba, 
over bedrock; and cobbly sandy loam well to Insula, 
rolling to loamy sand and bedrock excessively Newfound, 

RLWL .......... 2 steep (1-2) (2-4 -H 0-8 drained <6.0 low low Quetico 

strongly sand and well to 
rolling loamy sand gravel excessively 

SSWL .......... 2 drift (1-3) (3-20-1-) <4 drained 5.5-6.2 medium low Toivola, Vilas 

Water ......... 18 
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PRAIRIE RIVER PLAIN, SANDY (20) 

The Prairie River Plain covers approximately 273,500 
acres or 6.8 percent of the Hibbing Sheet. 

It has gently rolling to nearly level topography with 
steeper slopes generally bordering Jakes and streams. In 
the vicinity of Sturgeon Lake, slopes are considerably more 
irregular and generally rolling to steep. Sediments in 
the region are predominantly water deposited, deep 
brownish-colored, acid, fine, and medium sands. Included 
are minor areas of shallow sands (2 to 4 feet thick) over 
clay loam glacial till and waterlaid clays. Lake Agassiz 
clays have been traced up Bear River, and may occur 
along other tributaries, too. 

Many small and a few relatively large bogs occur in 
the region. There are 27 lakes, each 160 acres or more in 
size and totaling 9,580 acres, in the Prairie River Plain. 
Soils in higher positions are excessively drained. In lower 
positions, soils have a water table within 2 or 3 feet of 
the surface. 

Original vegetation was dominantly pines on the sand 
plain and swamp conifers on the bogs. An estimated 85 to 
95 percent of the region is now forested. The main species 
are aspen, white birch, and pines. Replanting of harvested 
forest is an important phase of tl1e forestry program (see 
figure 4). Crop and pasture lands make up the remain
ing 5 to 15 percent of the region. Crops are largely tim
othy and oats. 

Nine soil landscape units mapped in the geomor
phic region, together with selected properties of the soils, 
arc shown in table I 0. Additional features follow: 

SSWL-The unit includes small, scattered areas of 
poorly drained sandy soils and a few peat bogs. 

P-lnclusions of 5 to 10 percent of mineral soils oc
cur in the unit. 

LLWL-Stuntz, a somewhat poorly to poorly drained 
soil, occupies 10 to 1 5 percent of the area. 

CCWL-Soils in this unit are developed in lacustrine 
clays. Indus soils represent 10 to 20 percent of the area. 

CCPL-The unit represents small portions of the 
Agassiz Lacustrine Plain. In approximately 30 percent of 
the landscape unit, soils are very poorly drained. 

LLPL-Small areas of mostly poorly drained soils, 
developed on glacial till, make up the unit. 

SLWL-This is a minor soil landscape unit of moder
ately well-drained soils. It includes some poorly drained 
soils. 

CSWL-Sands over Jake-laid clays are commonly 15 
to 30 inches thick. There are small areas of somewhat 
poorly to poorly drained Bramble soils. 

SSPL-Peat bogs and Swatara soils comprise about 10 
percent of the unit. 
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Table 10. Selected features of soil landscape units within the Prairie River Plain (20) geomorphic region 

p . . . . . . . . . . . . 20 

CCWL . . . . . . . . . 3 

LLPL . . . . . . . . . . I 

Topography 
and 

landscape 
position 

level to 
depressional 

gently rolling 
lake plain 

nearly level to 
depressional 

nearly level 
to gently 
rolling lake 

CSWL . . . . . . . . . . t* plain 

Water 3 

Most common 
texture and thickness (feet) 

Rooting zone Substratum 

peat (1-3) peat (3 +) 

Moisture 
relationships 

Inches of 
available water 

to feet 

very poorly 
12 + drained 

moderately well 
to poorly 

Approximate 
fertility in 

rooting zone 

pH p K 

< 6.0 low low 

Major 
soil series 

Peat 

silty clay 
(3) 8·12 drained 6.6·7.2 low high 

Taylor, 
Indus, 
Unnamed 

clay loam 
(4) 

loamy fine 
sand to fine 
sand (1·3) 

clay loam 
(4-20 +) 

fine sand 
(3·20 +) 

8-12 

4·8 
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poorly 
drained 

moderately 
well drained 

Stuntz, 
5.5·6.2 medium medium Unnamed 

< 6.0 medium low 
Gudrid, 
Unnamed 



NA HWAUK-WARBA MORAINE, BROWN (21) 

This region covers approximately 380,100 acres or 9.5 
percent of the Hibbing Sheet. 

Topographically, the Nashwauk-Warba Moraine is 
generally rolling, but includes lesser areas, which are gent
ly rolling to steep. Slopes are relatively short and complex, 
with numerous small bogs and potholes. There are 27 
lakes, each 160 acres or more in size totaling 15)40 acres, 
in the region. 

A thick deposit of brown-colored calcareous, clay 
loam glacial till covers this region. Stones are common 
throughout and much of the area south of the Mesabi 
Range is intermixed till, sand, and graveL Relatively large 
areas of deep sand and gravel are located between Trout 
and Swan lakes. Shallow sand, 12 to 40 inches thick over
lying clay loam till, also occurs. Several sma1l prominent 
areas of rock outcrop are delineated northwest of Chis
holm. 

The original vegetation was red and white pine with 
minor areas of northern hardwoods. Present land use is 
estimated to be 60 to 70 percent wooded, 20 to 30 percent 
cultivated, and 5 to 15 percent pastured. Major trees arc 
aspen, pine, maple, and white spruce. Principal crops are 
oats, timothy, brome, and some alfalfa. 

Nine soil landscape units occur in the Nashwauk-War
ba Moraine. These arc shown in table 11 together with 
selected properties of each. Other features follow: 

LLWL-Somewhat poorly to very poorly drained min
eral soils and small peat bogs occur in approximately 10 

percent of the unit. A profile view of Warba, the most 
extensive soil, is shown in figure 5, page 24. 

XLWL-Warba soils make up 55 to 65 percent of the 
unit and small peat bogs, about 5 percent. 

SSWL-An estimated 60 percent or more of the soils 
arc deep fine and medium sands. The unit inc1udes minor 
amounts of Hiwoocl and Emmert soils, together with Clo
quet soils, which arc more extensive. 

P-Stuntz and the very poorly drained associated min
eral soils occur in 5 to 10 percent of the unit. 

LLPL-The unit includes about I 0 percent Warba 
soils and 5 percent small peat bogs. 

LSWL-Sands range from 15 to 40 inches thick over 
c1ay loam till. A limited acreage of somewhat poorly 
drained soils is included. 

RLWL-Rock outcrops occur in about 5 percent of 
the unit and Warba soils in approximately 20 percent. The 
remaining soils arc gcncra1ly less than 4 to 6 feet thick 
over bedrock. 

CCWL-The clay is probably lake-laid sediments 
which glacial icc moved a short distance. 

A-The bottom ]and located along the Prairie River 
is poorly drained and subject to relatively frequent over
flow. 

-18-



Table 11. Selected features of soil landscape units within the Nashwauk-Warba Moraine, Brown (21) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

moderately Warba, 
rolling to hilly loamy and clay loam well to well Chisholm, 

llWl .......... 50 moraine clay loam (4) (4-20+) 8-12 drained 5.5-6.2 medium low Unnamed 

clay loam, moderately 
rolling to steep clay loam, loam, sand and well to Warba, 
mixed till and sand and gravel gravel excessively Cloquet, 

XLWL .......... 25 outwash (1-4) (4-20+) <12 drained 5.5-6.2 medium low Unnamed 

Crosswell, 
gently rolling sand and Cloquet, 
to rolling loamy sand gravel excessively Swartara, 

SSWL ........ ·' 7 outwash to sand (1-4) (4-20+) <4 drained 5.5-6.2 low low Unnamed 

level to very poorly 
p ........... -- 5 depressional peat (1-3) Peat (3+) 12+ drained <6.0 low low Peat 

somewhat 
nearly level loam and clay loam poorly to very Stuntz, 

LLPL .......... 4 to depressional clay loam (4) (4-20+) 8-12 poorly drained 5.5-6.2 medium low Unnamed 

gently rolling to 
rolling till with loamy sand clay loam Kinghurst, 

LSWL .......... 3 sand cap and sand (1-3) (3-20+) 4-8 well drained 5.5-6.2 medium low Unnamed 

thin cover of 
till on rolling to clay loam well to 
steep rock clay loam and bedrock excessively Warba, 

RLWL .......... I outcrop (1-4) (4+) 0-12 drained 5.5-6.2 medium low Unnamed 

gently rolling to moderately Taylor, 
CCWL .......... I rolling till plain silty clay (3) clay (3-20+) 8-12 well drained 6.0-6.5 medium high Unnamed 

narrow stream poorly 
A ............. t* bottoms loam (2-4) loam (4+) 4-12 drained <6.0 variable variable Unnamed 

Water ....... " 4 
* t- trace. 
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MAR ELL MORAINE COMPLEX (22a) 

The Marcell Moraine Complex covers approximately 
272, I 00 acres or 6.8 percent of the Hibbing Sheet. 

This is a prominent moraine with rolling to steep com
plex topography. Potholes and small bogs are common. 
Some 66 lakes, each 160 acres or more in size and totaling 
26,560 acres are located in the region (see figure 6). 

Brown-colored, calcareous clay loam till, in places in
termixed with deep sands and gravels, covers the region. 
A sand cap, gencra11y less than a foot thick, covers much 
of the till. Soils are generally well to moderately well 
drained. 

Original vegetation was white and red pine, including 
some northern hardwoods. Present land use is estimated 
to be 85 to 90 percent forested, primarily by aspen, pine, 
white spruce, and maple. The economy of this region is 
based largely on logging (figure 7). The remaining 5 to 
10 percent is pasture and cropland, the latter largely timo
thy meadows. 

Seven soil landscape units, together with selected prop
erties of the soils of the geomorphic region, are listed in 
table 12. Additional special features follow: 

XLWL-Soils developed in clay loam till occupy about 
60 percent of the unit. Poorly drained soils and small peat 
bogs occur in approximately 10 percent of the unit. 

LLWL-The unit includes a few small pockets of 
gravelly soils and about 10 percent of Stuntz soils and 
small peat bogs. 

LSWL-A sand cap up to 4 feet thick covers the clay 
loam till in the unit. A limited acreage of poorly drained 
soils is included. 

SSWL-Soils in the unit developed in sands and grav
els 4 to 20 feet or more thick over clay loam till. 

YLWL-Medium- and fine-textured soils are inter
mixed. Many small poorly drained depressions are in
cluded. 

P-The unit includes small areas of poorly drained 
mineral soils. 

LLPL-Small areas of moderately well-drained soils 
and peat bogs are included here. 
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Table 12. Selected features of soil landscape units within the Marcell Moraine Complex (22a) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

clay loam, moderately Warbai 
clay loam, sand. and well to Cloquet, 

rolling to loam, sand and gravel excessively Nordland, 
XLWL .......... 24 hilly moraine gravel (1:4) (4:20+) <12 drained 5.5·6.0 medium low Unnamed 

Warba, 
loam and moderately Nordland, 

rolling to loam and clay loam well to well Neb ish, 
llWl .......... 23 hilly moraine clay loam (4) (4·20+) 8·12 drained 5.5·6.2 medium medium Unnamed 

rolling sand· loam and 
capp!d loamy sand clay loam Kinghurst, 

LSWL .......... 21 mora me andsand (2·4) (4·20 +) 4·8 well.drained 5.5·6.2 high low Unnamed 

loamy sand 
and gravelly sand and well to Emmert~ 

rolling to loamy sand gravel excessively Menahga, 
SSWL .......... 17 hilly outwash (1·4) (4-20+) <4 drained 5.5·6.2 high low Unnamed 

loam, clay 
Nordland, 

clay loam well to Warba, 
rolling to loam, silty and silty clay moderately 

medium 
Taylor, 

YLWL .......... 3 hilly moraine clay (4) (4·20+) 8·12 well drained 5.5·6.2 medium Unnamed 

level to very poorly 
p ............. 2 depressional peat (1-3) peat (3+) 12+ drained <6.0 low low Peat 

somewhat 
nearly level to loam and clay loam poorly to Stuntz, 

LLPL .......... 1 depressional clay loam (4) (4-20-1-) 8·12 very poorly 5.5-6.2 medium low Unnamed 
drained 

Water ......... 9 
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SUG R HillS MORAINE COMPLEX (22b) 

This region contains an area of approximately 93,500 
acres or 2.3 percent of the Hibbing Sheet. 

It is a prominent moraine characterized by rolling to 
steep, irregular topography. Small bogs and potholes are 
prevalent. Eight lakes, each 160 acres or more in size and 
totaling 3,300 acres, are located in the Sugar Hills Mor
aine Complex. 

A thick layer of glacial drift covers this region. The 
drift is predominantly brown-colored, weakly calcareous, 
loamy glacial till relatively high in silt content. Silt loam 
and clay loam materials and pockets of sands and gravels 
are common. In the northern portion, the till is intermixed 
with sands and gravels. Most of the till is calcareous. The 
percent of lime in the till and depth at which it occurs, 
however, is variable. Depth to lime is generally 3 to 6 
feet. In places the till is noncalcareous: an indication that 
some mixing of brown acid and calcareous till has oc
curred. 

The region was originally covered by white and red 
pine and northern hardwoods. Present land use is similar 
to that of the Marcell Moraine Complex. An estimated 85 
to 95 percent is forested, and 5 to 15 percent is pasture 

and cropland. Timothy and oats are the main crops. As
pen, spruce, balsam, fir, and maple are the main species 
in the forest land (see figure 8). Skiing is an important 
recreation in the region (see figure 9). 

The six soil landscape units, with selected properties 
of the soils in each, are given in table 13. Additional in
formation on the units follows: 

LLWL-Included are many pockets of sandy and 
gravelly soils and numerous poorly drained depressions. 

XLWL-Together with Nordland and Hill City soils 
limited acreages of Nebish and Warba soils occur. These 
medium-textured soils account for 60 to 70 percent of the 
unit and include loams, silt loams, and clay loams. 

SSWL-Sands and gravels are generally 4 to 20 feet 
or thicker over the loam till. 

P-Included are small islands of poorly drained min
eral soils. 

LLPL-Minor areas of peat and moderately well
drained soils are included in the unit. 

LSPL~A minor unit of poorly drained soils having 
loamy sands 24 to 36 inches thick over loam till. 
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Table 13. Selected features of soil landscape units within the Sugar Hills Moraine Complex (22b) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

Nordla~.d, 

loam. and medium 
Hill City, 

rolling to Nebi~h, • 
LLWL .......... 54 hilly moraine silt Joam.(H) loam (4-20+) 8'12 well drained 5.5-6.0 to high low Unnamed 

Nordland, 
loam, sand loam, sand well to Hill City, 

rolling to and gravel and gravel excessively medium Menahga, 
XLWL .......... 26 steep moraine (J.4) (4-20+) <12 drained 5.5·6.0 to high low Cloquet 

sand and well to Menahga, 

SSWL:.: ....• :. 
rolling loamy salld gravel excessively Emmert;: 

13 outwash (1·3) . (a:20+) <4 drained 5.5·6.0 . high low Unnamed 
,',', ,,,, ---~·'"'"'' ,_;.; ______ 

very poorly 
low lying drained to 

p ............. 3 depressional peat (1·3) peat (3+) 12+ marshy <6.0 low low Peat 

somewhat 

LLPL 
nearly level to clay loam 

loam (4-20+) 
poorly to very·.· 

......... 1 depressional (1'4) . 8-12 poorly drained 

loamy fine 
nearly level to sand to fine Grygla, 

LSPL .......... t* depressional sand (1·3) loam (3-20+) 4-8 poorly drained 5.5·6.2 medium low Unnamed 
Water . " ...... 3 

• t =trace. 
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Figure I. Lacustrine clays overlie sand and 
gravel in a short discontinuous beach ridge in 
the Agassiz Lacustrine Plain (!b). 

Figure 2. Mines and dumps are a common lea· 
ture of the Mesabi Range (16) landscape. 

Figure 3. A large whitetailed 
buck in the area of the Tower· 
Ely Glacial Drift and Bedrock 
Complex (19). Deer are fairly 
numerous in most regions of 
the Hibbing Sheet. 
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Figure 4. Jack pine planting in foreground in 
the Prairie River Plain (20). Planting trees to 
maintain the forests is an important phase of 
reforestation. 

Figure 5. Warba clay loam is 
extensive in landscape unit 
LLWL in the Nashwauk-Warba 
Moraine (21). 

Figure 6. Reflection of birch and aspen on calm 
surface towards the end of a day on one of 
many small lakes in Marcell Moraine Complex 
(22a). 



Figure 7. Forestry logging operations in Marcell 
Moraine Complex (22a). The economy of many 
other regions in the Hibbing Sheet is dependent 
on logging. 

Figure 8. Autumn colors of maples in soil land· 
scape unit LLWL in the Sugar Hills Moraine 
Complex (22b). 

Figure 9. Skiers on tow bar. Ski jumps in the 
Mesabi Range (16) and Sugar Hills Moraine 
Complex (22b) make skiing a popular sport in 
these two regions. 

-25-

Figure 10. A typical black spruce bog in soil 
landscape unit Pin Aitkin Lacustrine Plain (25). 
These bogs are common in most of the regions 
in the Hibbing Sheet. 

Figure II. Picnic grounds and park in soil land
scape unit SSWL in the Aitkin Lacustrine Plain 
(25) maintained by Blandin Paper Company. 
Camp and picnic grounds are available in many 
regions of the Hibbing Sheet. 

Figure 12. Yearlings on grass in Upham Lacus
trine Plain (26) Area. 



Figure 13. A wild rice paddy. There is good po
tential for this type of agriculture in bogs in 
many of the regions. 

Figure 14. Rabey very fine sand is an extensive 
soil in soil landscape unit SSWL in the Upham 
Lacustrine Plain (26). 

-26-

Figure 15. Hibbing silt clay loam is the 
principal soil in soil landscape unit CCWL 
and CLWL in the Aurora Till Plain (28). 

Figure 16. Ruffed grouse in the Toimi Drumlin 
Area (15). They are quite common in several 
regions. 



This region encompasses approximately 68,000 acres 
or 1. 7 percent of the Hibbing Sheet. 

Topographically the Brimson Outwash Plain is gently 
rolling with inclusions of nearly level, rolling, and hilly 
land. Small- and medium-sized bogs are fairly common. 
Three lakes, each a minimum of 160 acres, and totaling 
2,310 acres, are located here. 

Textures in the surface 14 to 30 inches range from 
loamy sands to sandy learns over a predominance of 
brown-colored, acid sands and gravels. Relatively small 
areas of reddish-colored sands and gravels occur towards 
the southern and eastern portion of the region. 

The original vegetation was largely red, jack, and white 
pine. Swamp conifers occupied the bogs. Present land use 
is estimated at 85 to 95 percent woodland, and 5 to 15 
percent cultivated crops and pasture. Main crops are tim-

othy and oats. Woodland on the better drained sandy 
loams consists of fairly good stands of aspen with localized 
areas of red pine and white spruce. Aspen and jack pine 
dominate on the sandier soils. Swamp conifers occur on 
the bogs. 

Three soil landscape units, along with selected prop
erties, are listed in table 14. Other features follow: 

SSWL-An estimated 10 to 20 percent of the unit 
consists of deep sands. Approximately I 0 percent of the 
soils are sandy loams I 0 to 20 inches thick over sand and 
gravel. 

SLWL-Cloquet and Omega soils make up about 30 
percent of the unit. The remaining are unnamed soils with 
15 to 24 inches of sandy loam over sand and gravel. 

?-Includes small areas of poorly drained mineral 
soils. 

Table 14. Selected features of soil landscape units within the Brimson Outwash Plain, Sandy (23) geomorphic region 

Soil 
landscape 

unit 

Percent 
geomorphic 

region 

SSWL .. .... .. . .. 59 

SLWL .. .. .. .. .. 31 

p ............. 7 

Water .. .. .. .. . 3 

Topography 
and 

landscape 
position 

gently rolling 
to rolling out: 
wash plain 

gently rolling 
outwash plain 

low lying 
depressions 

Most common Moisture 
texture and thickness (feet) relationships 

Inches of 
Rooting zone Substratum available water Drainage 

to 5 feet class 

loamy sand sand.and 
and sand gravel excessively 
(1·3) (3'20+) <4 drained 

sand and well to 
gravel excessively 

sandy loam (3·20+) 4·8 drained 

very poorly 
peat.(I·3) peat (3+) 12+ drained 
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Approximate 
fertility in 

rooting zone Major 
soil series 

pH p K 

Emmert, 
VilaS;'' 

<6.0 .. medium low Unnamed 

Cloquet, 
Omega, 

<6.0 medium low Unnamed 

<6.0 low low 



SW1 TARA PLAIN, SILTY (24} 

This region embraces an area of approximately 100,-
800 acres: about 2.5 percent of the Hibbing Sheet. 

The Swatara Plain consists of gently rolling to rolling 
irregular topography with small areas of steeper slopes. 
Potholes and small bogs are common. Nine lakes, each 
160 acres or more in size and totaling 4,000 acres, are 
located here. 

The silt-capped glacial till is grayish brown calcareous 
· loam and clay loam. Pockets of sandy and gravelly drift 

are fairly common, especially in Itasca County. In Cass 
County, east of Remer, soils in localized areas are more 
clayey. 

Original vegetation was principally white and red pine 
with some northern hardwoods. Present land use is esti
mated to be 80 to 90 percent woodland and 15 to 20 per
cent cropland and pasture. Aspen and upland hardwoods 
are most prevalent. Red and white pine and birch are less 
common. Spruce, balsam, and tamarack occur in most 

bogs, with lowland brush and muskeg occurring in a few. 
Crops are timothy, brome, oats, and some alfalfa. 

Five soil landscape units are mapped in the geomor
phic region. For selected properties of each, refer to table 
15. Additional characteristics follow: 

LLWL-Inclusions consist of small areas of clay 
loams and poorly drained soils. 

XLWL-Hill City and Nebish soils comprise an esti
mated 70 percent. 

P-Contains less than 10 percent mineral soils. 

LLPL-Approximately 60 percent of the soils are 
somewhat poorly to poorly drained. Less than 10 percent 
of the unit consists of Peat. 

YLWL-Taylor soils make up approximately 35 per
cent of the unit. A limited acreage of Warba soils is 
included. 

Table 15. Selected features of soil landscape units within the Swatara Plain, Silty (24) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

gently rolling well to Nordland, 
to rolling loam and silt moderately Hill City, 

LLWL .......... 58 till plain loam (4) loam (4-20-1-) 8·12 well drained 5.5·6.2 medium medium Nebish, 
Beltrami 

loam, silt Hill City, 
rolling mixed loam and loam, sand well to Nebish, 
till and loamy sand and grave I excessively high to Marquette, 

XLWL ........ 19 outwash (1-4) (4·20-1-) <12 drained 5.5-6.0 medium low Unnamed 

level to very poorly 
p ............. 11 depressional peat (1-3) peat (3-1-) 12-1- drained <6.0 low low Peat 

Shooks, 
loam and somewhat Bluffton, 

nearly level to loam and clay clay loam poorly to very Peat, 
llPl .. 7 depressional loam (4) (4-20-1-) 8-12 poorly drained 5.5-6.0 medium low Unnamed 

gently rolling 
to rolling well to Neb ish, 
mixed loam loam and silty loam and moderately Taylor, 

· YLWL .......... I and clay till clay (4} clay ( 4· 20-1-) 8-12 well drained 5.5·6.2 medium medium Unnamed 

Water ......... 4 
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AITKIN LACUSTRINE PLAIN 

This geomorphic region encompasses approximately 
388,800 acres, or 9.7 percent of the Hibbing Sheet. Most 
of the region is located in the Duluth Sheet. 

The Aitkin Lacustrine Plain is nearly level with widely 
interspersed gently roliing areas and occasional discon
tinuous beach ridges. The water table is near the surface 
in lower positions and 3 to 6 feet below the surface in most 
higher positions. Some 26 lakes, each 160 acres or more 
in size and totaling 34,970 acres, are located in the region. 

The mineral soils range from fine sand to silty clay. 
Most of the sandy soils are moderately well to poorly 
drained, and commonly occur along the Mississippi River 
north of Ball Club Lake. The finer-textured soils are most 
prevalent west of the town of Cohasset and northward to 
Bowstring Lake. Most of these soils are poorly drained 
and frequently sandy to silty in the surface 6 to 10 inches. 
The silty and clayey soils are usually calcareous within 30 
inches. Sandy soils are acid throughout. 

Several small peat bogs and a few large ones are lo
cated in the region. Both sedge and woody peats occur 
and range from 3 to 7 feet thick over lake-laid clay, silt, 
and fine sand. Some bogs have a thin surface layer of 
sphagnum moss peat. A raised bog occurs in the large peat 
bog north of Deer River. The sphagnum moss peat is 
thicker in this area. The agricultural potential on the 
raised bog is slightly more favorable than on other peat 
bogs in the region because of better surface runoff. 

Original vegetation on the bogs was, and presertt vege
tation is, largely swamp conifers with smaller areas of 
sedges. Approximately 75 percent consists of black spruce, 
tamarack, bog birch, willows, and alders (see figure 10). 

Original vegetation on the mineral soils was mainly 
white and red pine. Present land use is estimated at 80 to 
90 percent woodland and 10 to 20 percent pasture and 
cropland. Woodland consists mostly of aspen, spruce, bal
sam fir, and pine. Crops are mainly oats and timothy. 

The 15 soil landscape units mapped in the region, to
gether with selected properties of each, are shown in table 
16. Additional features follow: 

SSWL-A large percent of the soils in the unit have a 
very fine sand to loamy very fine sand texture. Included 
is a limited acreage of somewhat poorly to poorly drained 
soils. 

P-Inclusions of numerous small islands of Cornish, 
Potamo, and Salol soils total about 10 percent of the unit. 

SSPL-The fine sands are usually 4 feet or more thick 
over silts or clays. Very poorly drained soils make up 
about 10 percent of the unit. 

CCPL-About 10 percent of the soils are very poorly 
drained. The surface 6 to 10 inches is frequently sandy to 
silty. Minor areas of soils with reddish-brown colors are 
located in the unit. 

LLPL-Most of the unit consists of poorly and some
what poorly drained soils, but includes small areas of mod
erately well-drained soils. 

CLWL-Silt loam and very fine sandy loam materials 
range from 1 to 3 feet thick over lacustrine clay. 

LSPL-The fine sand, including some very fine sand, 
varies from 15 to 40 inches thick over the siltier sub
stratum. About 80 percent of the unit is somewhat poorly 
to poorly drained. A few moderately well-drained spots 
occur. 

CSPL-Fine sands range from 1 to 3 feet thick over 
clay. 

LLWL-A clayey substratum occurs below 3 to 5 feet 
in most of the unit. Small areas of poorly drained soils 
are included. 

A-The unit represents bottomland along the Missis
sippi River and is subject to occasional overflows. Soil 
textures and drainage are variable. 

CLPL-The unit is minor in extent, mostly poorly 
drained clays, with a 12- to 18-inch silt cap. Indus soils 
occur commonly in this unit. 

SLPL-This is a minor soil landscape unit. The loams 
are approximately 15 to 24 inches thick overlying sand. 
Soils in about I 0 percent of the unit are very poorly 
drained. 

SLWL-This is a minor unit having a very fine sandy 
loam texture 18 to 30 inches thick overlying very fine sand. 
These soils are unnamed and genera1ly moderately well
drained. 

CCWL-Stuntz soils occupy about 30 percent of the 
unit. 

CSWL-In this minor unit, the fine sands are gener
ally 15 to 30 inches thick over lake-laid clays. Bramble 
soils represent about I 0 percent of the unit. 
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Table 16. Selected features of soil landscape units within the Aitkin Lacustrine Plain (25) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

Swatara, 
nearly level to loam very fine fine and very well to Rabey, 
gently rolling sand to fine fine sand moderately Hiwood, 

SSWL .......... 29 lake plain sand (2·4) (4+) <4 well drained <6.0 high low Redby 

very poorly 
low level to drained to Peat, Raised 

p ............. 29 depressional peat (1·3) peat (3+) 12+ marshy <6.0 low low Sphagnum 

loamy very Cornish, 
fine sand to fine and very Corm ant, 

nearly level fine sand fine sand poorly to very Redby, 
SSPL .......... 15 lake plain (2·4) (4+) <4 poorly drained <6;0 medium low Potamo 

silty clay loam 
nearly level and silty clay poorly to very Indus, 

CCPL .......... 7 lake plain (1·3) clay (3-5+) 8·12 poorly drained 5.5·6.2 medium low Wabanica 

stratified 
silts, clays 

nearly level and very fine poorly to very Spooner, 
. LLPL .......... 4 lake plain silt loam (4) sands (4+) 8-12 poorly drained 7.4-7.8 low low Kelsey 

nearly level to 
moderately 
well and Taylor, 

gently sloping somewhat Indus, 
CLWL .......... 3 lake plain silt loam (1-3) clay (3·5+) 8-12 poorly drained 5.5-6.2 medium low Unnamed 

stratified 
nearly level to loamy fine silts, clays 
depressional sand to fine and very line poorly to very 

LSPL .......... 3 lake plain sand (1-3) sand (3·20+) 4·8 poorly drained 5.5-6.2 medium low Grygla, Salol 

sand and silty clay 
nearly level loamy sand and clay very poorly Bramble, 

CSPL .......... 2 lake plain (1-3) (3-5+) 4·8 drained 5.5-6.2 medium medium Salol 

nearly level silt loam and stratified 
to gently very line silts and very 
sloping lake sandy loam fine sands moderately 

LLWL ...... 2 plain (2-4) (4+) 8-12 well drained 5.5-6.0 medium medium Baudette 

narrow stream 
A .......... 2 bottoms loam (2-4) loam (4 +) 4-12 poorly drained <6.0 variable variable Unnamed 

nearly level poorly to very Indus, 
CLPL ·········· 1 lake plain silt loam (1-3) clay (3-5+) 8-12 poorly drained 5.5-6.2 medium low Unnamed 

nearly level to 
depressional poorly to very 

SLPL .......... lake plain loam (1-3) sand (3+) 4-8 poorly drained <6.0 medium low Unnamed 

nearly level to 
gently rolling 

SLWL .......... 1 lake plain loam (1-2) sand (2-5+) <12 
moderately 
well drained 5.5·6.2 medium low Unnamed 

nearly level to moderately 
gently rolling well to poorly Taylor, 

CCWL ... lake plain silty clay (3) clay (3-20+) 8-12 drained 5.5-6.2 medium low Stuntz 

nearly level to loamy line moderately 
Gudrid, gently rolling sand to fine well to poorly 

CSWL .......... t* lake plain sand (1-3) clay (3·20+) 4-8 drained 5.5·6.2 medium low Bramble 
"t- trace. 
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The region embraces approximately 581,000 acres or 
14.6 percent of the Hibbing Sheet. There are some 12 
lakes over 160 acres in size, totaling 3,540 acres. 

The plain is a large nearly level basin formerly occu
pied by glacial Lake Upham. Extensive peat bogs are lo
cated in the region. Other features are occasional, dis
continuous beach ridges and a few gently rolling areas. 
This Jake plain and the Aitkin Lacustrine Plain join with 
a rather indistinct boundary. The plain is 50 to 60 feet 
lower elevation than the Agassiz Lacustrine Plain. There 
is some evidence that water spilled over from Lake Agas
siz into Lake Upham. 

The mineral soils are dominantly somewhat poorly to 
poorly drained. Along the west side, the soils developed 
largely in fine and very fine sand. Along the east, soils 
have developed mainly in silts. There are some clays and 
shallow silts over clays. 

The water table is normally 2 to 6 feet below the 
surface. 

The bogs consist mostly of sedge and woody peats. 
Seven raised bogs of sphagnum moss peat have been ob
served on some of the larger bogs. The thickness of the 
sphagnum moss peat varies from 1 to 5 feet. Slope gradi
ents in the raised bogs are relatively high for peat bogs, in 
places being 5 feet to the mile. Peat in the bogs ranges 
from 3 to 7 feet thick overlying lake-laid sediments con
sisting of clay, silt, and fine sand. The water table is gen
erally near the surface. 

On mineral soils the original vegetation was largely 
reel and white pine and balsam fir. Present land use is 
estimated to be 35 to 45 percent forest, 40 to 50 percent 
cultivated land, and 10 to 20 percent pasture (figure 12). 
Most of the farming in the Upham Lacustrine Plain is con
ducted on silt loam soils in the vicinity of Meadowland. 
Main crops are oats, timothy, brome, and some alfalfa. 
Present woodland species are mostly aspen, balsam fir, 
spruce, and pines. 

The original vegetation on the peat bogs was largely 
swamp conifers and sedges. Present vegetation has not 
changed much. Approximately 75 percent of the present 
cover consists of black spruce, tamarack, bog birch, wil
lows, and alder. About 24 percent is sedges and about 1 
percent or less is cultivated, mainly to vegetables. The or
ganic soils have a potential for vegetables, some small 
grains, and special crops (figure 13). Some peat is being 
marketed as soil conditioner for gardens and lawns. The 
agricultural potential on the raised bogs is slightly more 
favorable because of fairly good surface drainage. 

Fourteen soil landscape units occur in this geomorphic 
region. Selected properties of each are shown in table 17. 
Additional features follow: 

P-The large peat bog along U.S. Highway No. 2 con
tains numerous small islands of poorly drained sands. An 
estimated 5 to 10 percent of the unit consists of Cornish 
soils. 

SSPL-Lake-laid silts and clays underlie the fine sands 
below 4 to 6 feet. Approximately 10 percent of the soils 
are very poorly drained. 

CLPL-The silt covering is generally 1 to 2 feet thick 
over the clay. 

LLPL-Spooner soils are the most dominant in the 
unit. Small areas of Baudette are included. Clays generally 
occur at 3 to 6 feet below the surface. 

SSWL-Small areas of loamy very fine sands and 
somewhat poorly drained soils are included. Rabey (fig
ure 14) is one of the dominant soils in the unit. 

CSPL-Fine and very fine sands overlying the clays 
are generally 1 to 3 feet thick. 

LSPL-The sands are 15 to 40 inches thick over silts. 
Grygla soils constitute 70 to 80 percent of the unit. Several 
moderately well-drained soils are included. 

LLWL-Lacustrine clays occur 4 to 6 feet below the 
surface. Spooner soils comprise about 15 percent of the 
unit. 

A-These bottoms are subject to frequent overflows. 
Textures are variable. 

CLWL-The silt cap is generally 12 to 18 inches 
thick. The unnamed soils have reddish-colored clays below 
the silt cap and comprise less than 10 percent of the unit. 
Some poorly drained soils are included. 

CSWL-In this unit the sands range from 15 to 30 
inches thick over lake-laid clays. The Gudrid soils in the 
unit make up about 65 percent of the area. 

CCPL-Most of the soils are poorly drained. A silt 
cap, generally less than I foot thick, covers the clays in 
some parts of the unit. 

CCWL-The unnamed soils are reddish-colored and 
similar to Hibbing soils. They occur mainly towards 
the eastern portion of the region and make up about 10 
percent of the unit. The unit includes small areas of some
what poorly to poorly drained soils. 

LSWL-Sands are mainly 18 to 40 inches thick over 
lake-laid silts. Approximately 30 percent are somewhat 
poorly to poorly drained soils. 
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Table 17. Selected features of soil landscape units within the Upham lacustrine Plain (26) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

level to 
very poorly 
drained .to 

p •.......•.... 41 depressional peat (1-3) peat (3+) 12+ 111arshy <6.0 low low Peat, Cornish 
""~ ~'~-'---L: 

fine and very somewhat Cornish, 
nearly level fine and very fine sand poorly to very medium Rabey, 

SSPL ····· ..... 16 lake plain fine sand (2-4) (4+) <4 poorly drained <6.0 to high low Unnamed 

nearly level silt loam poorly to very 1 n~iu_;:_- :iim·,-;:--
CLPL .... " .... 11 Jake plain (1·3) clay (3-5+) 8-12 poorly drained 5,5-6.2 medium low Unnamed 

stratified Spooner, 
silts, clays Kelsey, 

nearly level and very fine poorly to very Swan, 
LLPL ·········· 10 Jake plain silt loam (4) sands (4+) 8-12 poorly drained 7.4-7.8 low low Unnamed 

nearly level Swa!~ra; 
to gently loamy fine well to Croswell, 
rollinglake sand to fine fine sand 111oderately Rabeyfc 

9 plain sand (2-4) (4+) <4 well drained <6.0 low; Unnamed 
- w- - ~-~- -

fine sand and silty clay Bramble, 
nearly level loamy fine and clay poorly to very medium Grygla, Salol, 

CSPL .......... 5 lake plain sand (1-3) (3-5+) 4-8 poorly drained <6.0 to high low Gudrid 

stratified 

nearly JeveLio Joani)ifine 
·s,ilts; ___ ciaY·s; 
and very fine 

depressional sand to fine sands 
LSPL .. " . ' .... 3 Jake plain sand .(1:3) {3-20+) 

nearly level stratified moderately 
to gently silt loam and silts, clays well to some- Baudette, 
sloping lake very fine silt and very fine what poorly low to Spooner, 

LLWL .......... 2 plain loam (4) sands (4+) 8-12 drained 5.5-6.2 high medium Unnamed 

narrow stre·am 
bottoms lOam (2-4)- <6.0_ 

nearly level silt loam and moderately 
to gently very fine clay and very well to some-
sloping lake sandy loam fine sandy what poorly Taylor, 

CLWL _ ......... I plain (1-3) loam (3-5+) 8-12 drained 5.5-6.2 medium low Unnamed 
-

loamy fine moderately 
nearly level sand to fine _well to_ poorly 

lCSWL .......... I lake plain sand (1-3) claY(3-20+) 4-8 drained 

silty clay loam Indus, 
nearly level and silty clay poorly to very Wabanica, 

CCPL .......... t• lake plain (1-3) clay (3-5+) 8-12 poorly drained 5.5-6.2 medium low Zim 
- _________ " ______ ---~-~--

--~ ----~---

nearly level moderately 
to gently silty clay loam wei_! to some-

Taylor,. sloping lake and silty clay what poorly 
CCWL .......... t• plain (1;3) clay (3·5+) 8-12 drained 5.5'6.2. medium low Unnamed 

---------------------
stratified silts, 

loamy fine clays, and moderately 
nearly level sand to fine very fine well to poorly low to Gudrid, 

LSWL _ ......... t* lake plain sand (1-3) sands (3-20+) 4-8 drained <6.0 medium low Grygla 
* t- frace. 
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The Allen Moraine borders the Toimi drumlin field 
on the north, and covers approximately 5,800 acres, or 
0.1 percent of the Hibbing Sheet. 

It is characterized by rolling to steep irregular slopes 
with numerous wet depressions and small peat bogs. 

The till is a gray to brown, acid, cobbly, and stony 
sandy loam, intermixed with a few sandy and gravelly 
pockets. Thickness of the till varies from a few to more 
than 10 feet over bedrock, including numerous rock out
crops. 

Original vegetation was mainly white and red pine. At 
present, virtually all is wooded. Aspen is the main species 
with a scattering of birch and balsam fir. 

AllEN MORAINE (2 ) 

I 
Three soil landscape units occurring in the region are 

listed in table 18 together with selected features of each 
unit. Additional features follow: 

LLWL-Approximately 30 percent of the unit con
sists of Toivola, Vilas, and Mesaba soils. Small areas of 
poorly drained soils are included. 

RSWL-Bedrock generally occurs at less than 6 feet 
below the surface and is exposed in about 5 percent of the 
unit. Stones and cobbles are prevalent throughout. Me
saba, Insula, and Quetico soils make up 20 to 30 percent 
of the unit. 

P-The unit includes a very small percentage of min
eral soils. 

Table 18. Selected features of soil landscape units within the Allen Moraine (27) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

sa~dy loir!l 
numerous 
sandy and 

we lito 
rolling to sandyJoam 

gravelly ' 
Newfound, pockets 

4·8 
. excessively 

high low LLWL .. ; .. , .... 78 steep moraine (1,3) (3J+) drained <6.0 Unnam.ed 

rolling to loamy sand, 
steep; shallow rock outcrop, sand, gravel Conic, Barto, 
drift over bed· some sandy and bedrock excessive to Toivola, 

RSWL .......... 19 rock loam (0·4) (4+) 0-4 well drained 5.1·5.5 high low Unnamed 

leveLto very poorly 
3 depressional peat (1·3) peat(3+l 12+ drained <6.0 low low Peat 
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A RORA Till PLAIN, RED CLAYEY (28) 

This region encompasses approximately 297,100 acres, 
or 7.4 percent of the Hibbing Sheet. 

Most is rolling to hilly topography characterized by 
short irregular slopes and numerous potholes and small 
peat bogs. Three areas of less rolling topography occur. 
One of these, located southwest of Virginia, is gently roll
ing. The other two have drumlin-like topography. The 
largest occurs southwest of Hibbing and the other, south
west of Eveleth. Interdrumlin areas are poorly drained. 
Some 18 lakes, 160 acres or more in size and totaling 
4,690 acres, are located in the region. 

The till is a reddish-brown calcareous silty clay. In 
some localities, it is capped with silt loam or loam 6 to 12 
inches thick and, in places, up to 24 inches. Soils contain 
slightly lower clay percentages towards the southern por
tion of the region. 

Original forest was white and red pine. Present land 
use is estimated to be 60 to 70 percent woodland, 20 to 
30 percent cultivated land, and 5 to 15 percent pasture. 
Present woodland species are aspen, white spruce, and red 
pine. Main crops are oats, timothy, brome, and a1fa1fa. 

Twelve soil landscape units occur within the geomor
phic region. Selected characteristics are shown in table 19. 
Additional features follow: 

CCWL-The surface 6 to 10 inches is generally loam 
or silt loam. Zim soils occur in it bout I 0 percent of the 
unit. Several small depressions are located in the area. 
Figure 15 is a profile view of Hibbing, the major soil in 
this unit. 

P-The unit includes about 5 percent mineral soils, 
mainly Trommald and Zim. 

CCPL-The somewhat poorly drained Zim soils dom
inate the unit. 

CLWL-The upper 12 to 20 inches is a silt loam or 
loam texture. Zim soils occupy about 10 percent of the 
unit. Small poorly drained depressions are quite common. 

CSPL-Most of this unit occurs southwest of Hibbing 
in drumlin-like topography. The sands are generally 15 to 
30 inches thick over reddish-brown silty clay till. About 
70 percent of the soils are somewhat poorly drained. 

XCWL-Hibbing soils represent an estimated 60 to 
70 percent of the unit. Inclusions of minor areas of Zim 
and Trommald soils occur. 

CSWL-The soils consist of loamy very fine sand to 
fine sand 15 to 30 inches thick over reddish-brown silty 
clay till. Small inclusions of moderately well to poorly 
drained soils occur. 

CLPL-The silt loam to loam varies from 12 to 20 
inches thick over silty clay till. 

XLWL-This unit consists mainly of brown clay loam 
till intermixed with sandy and gravelly outwash. Warba 
soils make up 60 to 70 percent of the unit with inclusions 
of Stuntz soils. 

SSWL-The unit includes small areas of Au Gres and 
Dean Lake soils. 

M-D-This is an iron ore mine and dumps area near 
Iron Mountain and Parkville. 

A-The soils are variable in texture and subject to 
frequent overflows. 
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Table 19. Selected features of soil landscape units within the Aurora Till Plain, Red Clayey (28) geomorphic region 

Approximate 
Most common Moisture fertility in 

Topography texture and thickness (feet) relationships rooting zone Major 
Soil Percent and Inches of soil series 

landscape geomorphic landscape Rooting zone Substratum available water Drainage pH p K 
unit region position to 5 feet class 

silty clay 
rolling to loam to silty 

CCWL .......... 69 hilly till plain clay (4) 
silty clay 
(4·20-1-) 8·12 well drained 5.5·6.2 medium medium Hibbing, Zim 

very poorly 
p ............. 7 depressional peat (1·3) peat (3+) 12+ to marshy <6.0 low low Peat 

nearly level silty clay somewhat Zim, 
to broad loam to silty silty clay poorly to very Trommald, 

CCPL .......... 5 depressions clay (4) (4·20+) 8·12 poorly drained 5.5·6.2 medium medium Unnamed 

Hibbing, 
rolling to silt loam and silty clay Zim, 

CLWL .......... 5 hilly till plain loam (J.Z) (2-20+) 8·12 well drained 5.5·6.2 medium medium Unnamed 

nearly level 
to broad loamy fine somewhat 
depressions sand and fine silty clay poorly to very 

CSPL " .. ., ... 5 with sand cap sand (1·3) (3·20-l-) 4·8 poorly drained 5.5 6.2 medium low Unnamed 

mixed clayey silty clay silty clay, 
and gravelly loam and sand and Hibbing, 
rolling to hilly loamy sand gravel Cloquet, 

XCWL ......... 4 till plain (1·3) (3-20+) <12 well drained 5.5-6.2 medium medium Emmert 

rolling till loamy fine 
plain capped sand and fine silty clay 

CSWL .......... 2 with sand sand (1·3) (3·20+) 4-8 well drained 5.5·6.2 medium low Unnamed 

nearly level somewhat Zim, 
to broad silt loam and silty clay poorly to very Trommald, 

CLPL depressions loam (1·2) (2·20+) 8·12 poorly drained 5.5·6.2 medium medium Unnamed 

gently rolling clay loam, 
to rolling clay loam and sand and well to Warba, 
mixed till and loamy sand gravel excessively low to Cloquet, 

XLWL ... outwash (1·4) (4·20+) <12 drained 5.5·6.2 medium low Crosswell 

gently rolling loamy fine well to 
to rolling sand to sand Sand excessively 

SSWL . I outwash (4) (4·20+) <4 drained <6.0 medium low Crosswell 

deep iron ore 
mines and Mines and 

M·D ........... t* dumps dumps 

narrow 
stream loam loam 

A . t* bottoms (2-4) (4+) 4-12 poorly drained <6.0 variable variable Unnamed 
"' t _trace. 
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Outline map of geomorphic regions of the Hibbing Sheet Area. Numbers correspond to the colored map. 

DEVELOPMENT OF LAND FORMS IN 

THE HIBBING SHEET AREA' 

Most of the land forms in the map area resulted from 
glacial processes more than 10,000 years ago. Two areas, 
however, the Tower-Ely Glacial Drift and Bedrock Com
plex (19) and the Mesabi Range (16), consist largely of 
Precambrian crystalline rocks overlain by only thin patch
es of glacial drift. The most striking glacial feature in these 
two areas is striations on the hard crystalline rocks exposed 
at the land surface. Most striations are oriented northeast 
indicating movement of an ice lobe from the northeast. ' 

The geomorphic features formed by glacial processes 
arc largely the result of the two latest ice advances the ' 

1 Publication authorized by the Director, U.S. Geological Survey. 

Rainy lobe and the St. Louis sublobc of the Des Moines 
lobe. However, in an area of relatively high elevation and 
high local relief southwest of Grand Rapids (areas 22b 
and 24), the topography was probably formed by an 
earlier ice advance. A till that underlies all other glacial 
deposits in a number of open-pit mines across the Iron 
Range is very massive in the Tioga No. 2 Mine, southwest 
of Grand Rapids. Test drilling south of Grand Rapids also 
shows large thicknesses of this particular till. On the basis 
of this evidence, it appears very likely that the core or 
bulk of these local but rather massive morainal hills con
sists of the very old basal till. 

After deposition of the basal till, the Rainy lobe ad
vanced from the northeast. This ice lobe moved across the 
entire. area, even overriding the Giants Range, and is re
sponsible for much of the basic land forms in the present
day physiography. 

-36-



The Toimi Drumlins (15) and the striations men
tioned previously were formed by the advancing Rainy 
Lobe sometime between I 6,000 and 35,000 years ago. 
Upon retreat of this ice lobe, between 14,000 and 16,000 
years ago, the hummocky topography in the Nashwauk
Warba Moraine (21) and the Aurora Till Plain (28) was 
formed. Glacial deposits form the hills, and the depres
sions mark the positions of former ice blocks. The Allen 
Moraine (27), Wahlsten Moraine (18a), Big Rice Mor
aine (18b), and Vermilion Moraine (18c) were formed 
by the retreating Rainy ice lobe. The Big Rice Outwash 
Plain (I 7) was formed during retreat of the Rainy lobe 
also. When the ice stood at the Wahlsten Moraine, ponded 
melt waters formed Glacial Lake Norwood in parts of the 
Embarrass, Pike, and Sand River valleys. 

The most recent glacial activity in the area was the 
advance of the St. Louis sublobe of the Des Moines lobe. 
This ice lobe moved into Minnesota from the northwest 
and then southward down the Red River Valley. The St. 
Louis sublobe was an eastward extension of the Des 
Moines lobe into the lowlands north and south of the 
Giants Range (21, 22 and 28). Till deposited by the St. 
Louis sublobe is generally thin, less than 25 feet thick, and 
occurs as a mantle on the preexisting geomorphic fea
tures. The latest glacial advance did not significantly 
change the landscape formed during and following the 
Rainy lobe advance, except locally, such as the morainal 
area north of Grand Rapids and northeast of the Prairie 
River. Land forms in the westernmost part of the Nash
wauk-Warba Moraine (21) and in much of 22a were 
probably formed by the receding St. Louis sublobe. 

During the waning stages of the last glaciation, most 
of the lowlands were filled with glacial melt water, forming 
very large lakes. The Aitkin Lacustrine Plain (25) and 
Upham Lacustrine Plain (26) are remnants of the vast 
Jakes that occurred in the southern part of the map area. 
These lake basins are in the map area, but extend south
ward beyond its southern limits. Much of the northern half 
of the area is included in the Prairie River Plain (20) and 
the Agassiz Lacustrine Plain (I b). Unlike the other lake 
basins, the Agassiz Plain extends far beyond the bounda
ries of the Hibbing area. Glacial Lake Agassiz covered 
much of northwestern Minnesota and northeastern North 
Dakota and extended far into Canada. Its total area at its 
maximum extent was more than the present-day Great 
Lakes. 

Several general observations should be pointed out 
concerning the physiography of the Hibbing area. 

1) The Giants Range (within area 16) is one of the 
most prominent topographic features in Minnesota. 

2) Nearly all the major streams flow through low
lands once occupied by glacial lakes. 

3) Most lakes are confined to two types of area: one 
is the Tower-Ely Glacial Drift and Bedrock Complex (19) 
and the other is the morainal areas. As pointed out in the 
preceding discussion, moraines generally are areas where 
many individual blocks of ice were left buried by glacial 
debris. When the ice melts, it leaves a hole that is subse
quently occupied by lakes or wetlands. 

CLIMATE OF THE HIBBING SHEET AREA 

The climate of any land area is an extremely impor
tant component of the resources. Climate affects, to some 
degree, most of man's activities. 

Some of the general climate characteristics of this area 
are given in the series of nine diagrams. The area has a 
typical continental climate with wide extremes in tempera
ture from summer to winter. Total annual precipitation 
ranges from 24 inches per year in the northwestern part 
to 28 inches in the eastern portions (figure 17). Nearly 
half of the precipitation falls during the summer (figure 
18). 

Snowfall is an important component of annual precipi
tation and averages 50 to 60 inches (figure 19). Figures 
20 and 21 show that this area normally has 85 to 115 
days with 6 inches of snow on the ground and 50 to 80 
clays with over 12 inches. 

The average date of the last occurrence of frost ranges 
from May 22 in the eastern portion to June I on the west 
and north border of this area (figure 22). Where soils 
suited to agriculture occur, alfalfa and other hay crops, 
oats, and early maturity corn are grown successfully. 
Adapted vegetables and small fruits are also cultivated 
throughout the area. Fall frost normally occurs September 
I to 15 (figure 23). 

Summer weather is typically one of warm days and 
cool nights. Figures 24 and 25 show that the warmest 
temperatures in July average from 76° F. to 80° F., while 
night air cools to the mid 50's. Summer and fall weather 
is usually very comfortable for outdoor recreational activi
ties. 

One of the important aspects of the climate is the tem
perature and moisture range which occurs within the soil 
and within the air zone several feet above ground. The 
nature of the soil, local topography, direction of slope and 
vegetation, all interact with the general patterns of air and 
moisture flow to modify long term temperature averages. 
For example, the southeastern portion of the area is some
what affected by the proximity of Lake Superior resulting 
in slightly lower summer temperatures. The Mesabi Range 
with its slightly higher elevation effects somewhat later 
frost occurrence in spring. The numerous areas of peat 
also produce a microclimate effect resulting in a somewhat 
shorter growing season but, because of the large water
holding capacity, often a temperature moderation. The out
wash plain soils are sandy and have a relatively low water 
holding capacity, while lacustrine soils are silty or clayey 
with a high water holding capacity. 

Surprising differences in temperatures and wind velo
city can result from differences in location of lake resi
dences. Usually lake homes or cabins on the south and 
east shore of a lake will have a cooler, more windy site 
than one located on the west or north because prevailing 
winds are from the northwest. Shelter from trees or hills 
is another important factor. 

Additional information about the climate of the area 
is available from references listed at the end of this report. 
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Figure 17. Annual normal precipitation in inches, 1931-
1960, Hibbing Sheet. (Adapted from Minn. Tech. Bull. 
254, 1967) 
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Figure 18. Summer (June, July, August) normal precipi
tation in inches, 1931-1960, Hibbing Sheet. (Adapted 
from Minn. Tech. Bull. 254, 1967) 
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Figure 19. Annual normal snowfall in inches, 1931-1960, 
Hibbing Sheet. (Adapted from Minn. Climatological Data, 
U.S. Dept. of Commerce) 
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Figure 20. Average number of days per year when snow 
cover is more than 6 inches, 1931-1960, Hibbing Sheet. 
(Adapted from Minn. Climatological Data, U.S. Dept. of 
Commerce) 
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Figure 21. Average number of days per year when snow 
cover is more than 12 inches, 1931-1960, Hibbing Sheet. 
(Adapted from Minn. Climatological Data, U.S. Dept. of 
Commerce) 
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Figure 22. Average date of last occurrence of 32°F. or lower 
in the spring, Hibbing Sheet. (Adapted from Minn. Tech. 
Bull. 243, 1963) 
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Figure 23. Average date of first occurrence of 32°F. or lower 
in the fall, Hibbing Sheet. (Adapted from Minn. Tech. Bull. 
243, 1963) 
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Figure 24. Average daily maximum temperatures dur
ing July, 1931-1960, Hibbing Sheet. (Adapted from 
Minn. Tech. Bull. 248, 1965) 
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Figure 25. Average daily mrmmum temperatures during 
July, 1931-1960, Hibbing Sheet. (Adapted from Minn. Tech. 
Bull. 248, 1965) 

FORESTRY 

Forestry is by far the most important land nse in the 
Hibbing Sheet area in 1971. In the early logging days, it 
was within the "Big Pines Country." Today aspen, birch, 
maple, red pine, spruce, and jack pine occur extensively 
and are important in the logging industry and aesthetic 
beauty of the area. 

For some timber interpretations on principal soil land
scape units within geomorphic regions, see table 20. The 
timber interpretations in respect to seedling mortality, pro
ductivity for pulpwood and sawtimber, and species recom
mendations are based on physical and chemical charac
teristics of the soils, prevailing water table positions and 
general climatic considerations. Prevalence of disease and 
insect control problems are also reflected in the interpre
tations. 

RECREATION 

During the summer vacation season, the Hibbing Sheet 
area becomes very popular. Some 244 lakes, each 160 
acres in size or more, are located in the area. Fishing, 
canoeing, boating, swimming, and waterskiing are popular 
summer activities. 

Autumn brings deer and grouse hunters into the area 
(figures 3 and 16). 

Snowmobiling and skiing are popular winter sports. 
For principal recreational activities within geomorphic re
gions refer to table 21. 

INFORMATION FOR THE ENGINEER 

Because of the general nature of soil landscape units, 
which include several major and minor soil series, it is im
possible to give specific engineering data such as engineer
ing classification, particle size, liquid limit, plasticity index, 
percolation rates, shrink-swell potential, and corrosivity. 
These can be obtained from onsite investigations. Table 
22 gives an approximate range in the AASHO and Uni
fied classification of materials in the respective soil land
scape units. 

Engineers may find this map useful for locating sourc
es of sand and gravel. Large peat areas which may cause 
difficulties in road location can be observed. Landscape 
units with clay will likely have high shrink-swell potential. 

Prime sources of gravel will be found in the Big Rice 
Outwash Plain, Prairie River Plain, and the Brimson Out
wash Plain. Within the Wahlsten, Big Rice, and Vermilion 
Moraines, the Nashwauk-Warba Moraine, Marcell and 
Sugar Hills Moraine complexes, and the Allen Moraine, 
pockets of sand and gravel are common in landscape units 
XLWL and XLWD. 

Bedrock is generally shallow in the Tower-Ely Glacial 
Drift and Bedrock Complex, but is also shallow in other 
areas where the RSWL, RLWL, and RCWL soil landscape 
units occur. 
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Table 20. Some timber interpretations within geomorphic regions of the Hibbing Sheet area based on soil characteristics 

Most common Forest 
Soil Seed· productivity 
land· Water· ling Root 
scape table mar- restric- Saw· Recommended 

Geomorphic region units Texture position tality tions Pulpwood timber species 

black spruce 
aspen 

:Agassiz Lacustrine Plain. (!b) ... 
CCPL high to moderate moderate white cedar 
CCPD silty clay medium to severe to severe good fair black ash 

white spruce 
good aspen 

medium moderate to white birch 
Agassiz Lacustrine Plain (!b) ... CCWL silty clay to low to severe moderate good fair black ash 

sandy loam white spruce 
(numerous fair black spruce 

Toimi Drumlin Area (15) stones.and slight to to red pine 
Allen Moraine (27) ............ LLWL cobble) low moderate slight good good aspen 

white birch 

Mesabi Range (16) 
loamy sand 

and slight to slight to white spruce 
Wahlsten Moraine (18a) sandy loam low moderate moderate good fair black spruce 
Big Rice Moraine (18b) RSWL 1 to 10 feet jack pine 
Vermilion Moraine (18c) RLWL thick over aspen 
Tower·Eiy Stony Complex (19) ... SSWL bedrock red pine 

loamy fine sand jack pine 
• Big Rice Outwash Plain (17) fair to and r.ed pine · 
' Pr~ideRiver,Outwa~h .tl~in (20). SSWL sand and grayel low slight slight good fair aspen 

white spruce 
Nashwauk·Warba Moraine (21) black spruce 
Marcell Moraine Complex (22a) red pine 
Sugar Hill Moraine Complex (22b) llWl clay loam slight to fair to aspen 
Swatara Till Plain (14) ........ XLWL and loam low moderate slight good good white birch 

loamyyery black spruce 
fine. sand medium moderate moderate . white spruce 

1 Aitkiirlacustrine Plain (25) SSWL to line sand to to to black ash 
· Upham Lacustrine Plain (26) .... SSPL silt loam high severe severe fair poor white cedar 

black spruce 
moderate moderate white spruce 

Aitkin Lacustrine Plain (15) LLPL high to to to black ash 
Upham Lacustrine Plain (16) .. CLPL medium severe severe good fair white cedar 

aspen 

red pine 

sandy loam 
aspen 
jack pine 

over sa'nd white birch 
Brimson Outwash Plain (13) .... SLWL and gravel low slight slight good good white spruce , 

'''' '' ' ''' ~~-- --- ""'''N''' 

CCWL 
silty clay 
to shallow good white spruce 

CLWl loam over moderate to white cedar 
Aurora Till Plain (28) ......... XCWL silty clay low to severe moderate good fair black ash 

~ ~' "" 

moderate 
black spruce 
white cedar 

Peat (in all regions) ·• ......... p high to severe severe fair poor black ash 
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Table 21. Recreational activities in the Hibbing sheet by geomorphic regions 

Resorts 
Principal Water picnic and Snow Additional 

Geomorphic region game oriented camp grounds Skiing mobiling information 

Agassiz 
lacuStrine deer canoeing on 
Plain (!b) . . . . . . . . . . . . . . . . . . grouse Big Fork River limited high public ownership 

clusters of summer 
camp homes on Whiteface 

deer and picnic Lake, genuine wilder-
grouse grounds are ness- somewhat 

Toimi Drumlin Area (15) ...... moose popular limited isolated. 

Continental Divide, 
industrial and urban. 
numerous roads. 
sightseeing. golf. 

Mesabi Range (16) · i ........ , .. good extensive Iron range trail. 

Big Rice deer 
Outwash Plain (17) ........... grouse extensive 

Pfieffer .and 
Wahlsfen Bear Head Lakes 
Moraine (18a) "' ... ' ........ deer for camping 

summer youth 
troutin Big Rice deer camp at Arr_ow-

Mora_ine_ (18b) ,,,-,,,,,.-,,,,,,,. grouse Johnson _Creek head lake limited 

boating resorts on 
Vermilion Moraine (!8c) .... , •. and fishing Lake Vermilion summer homes 

summer homes. 
Tower-Ely wolves wilderness. partially 
Glacial Drift and deer boating resorts on in Boundary Waters 
Bedrock Complex (19) bear and fishing Lake Vermilion Canoe Area. 

scenic state park and 
Prairie River grouse boating McCarthy beach state 
Outwash Plain (20) .. ' .... " .. deer and fishing limited memorial park 

Nashwauk- deer boating 
Moraine (21) ................ grouse and fishing extensive mostly small lakes 

Marcell Moraine deer boating 
Complex (22a) ............... grouse and fishing camping-resorts extensive mostly small lakes 

Sugar Hills boating and 
Moraine Complex (22b) ........ deer fishing (minor) a few resorts good extensive golfing 

Brimson deer 
Outwash Plain (23) ........... grouse limited 

Swatara Plain (24) ............ deer limited 

deer boating 
Aitkin Lacustrine grouse fishing 
Plain (25) ................... duck hunting swimming extensive 

Upham deer canoeing on 
Lacustrine Plain (26) .... , ..... grouse St. Louis River extensive 

deer 
Allen Moraine (27) ........... grouse extensive 

··Aurora Till some'deer golfing and 
Plain ·. (28) •• ' ' •• ' ' • ~ ,< ••••••••• grouse extensive sightseeing 
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Table 22. Approximate engineering classification of materials at the surface and at 5 feel in the soil landscape units delinaled in the Hibbing 
Sheet 

AASHOI UNIFIED2 

Soil Surface 5 feet+ Surface 5 feet+ 
landscape 
unit 

SSWL ........... A-2M-4 A- I,A-2,A-3,A-2-4 SP,SP-SM,SM SP,SP-SM,SM,GP 
SSPL ........... A-2M-4 A-I,A-2,A-3,A-2-4 SP,SP-SM,SM SP,SP-SM,SM,GP 
SLWL ........... A-2,A-4,A-6 A-I,A-2,A-3,A-2-4 SM,SM-SC,Ml,ML-CL SP,SP-SM,SM,GP 
SLPL ........... A-2,A-4,A-6 A-I,A-2,A-3,A-2-4 SM,SM-SC,ML,Ml-CL SP,SP-SM,SM,GP 
LSWL ........... A-2,A-2-4 A-4,A-6 SP,SP-SM,SM SM,SC,SM-SC,ML 
LDPL ........... A-2,A-2-4 A-4,A-6 SP,SP-SM,SM SM,SC,SM-SC,ML 
LLWL ........... A-2-4,A-4,A-6 A-2-4,A-4,A-6 SM,ML,Cl SM,Ml,ML-CL,Cl 
LLPL ........... A-2-4,A-4,A-6 A-2-4,A-4,A-6 SM,ML,CL SM,ML,Ml-CL,Cl 
CSWL ........... A-2,A-2-4 A-6,A-7 SP,SP-SM,SM Cl,Ml-Cl,MH-CH 
CSPL ........... A-2,A-2-4 A-S,A-7 SP,SP-SM,SM CL,Ml-CL,MH-CH 
CLWL ........... A-2-4,A-4,A-6 A-7 SC,ML,CL,ML-Cl CL,CH 
CLPL ........... A-2-4,A-4,A-6 A-7 SC,M L,CL,M l -Cl CL,CH 
CCWL ........... A-7 A-7 CL,CH CL,CH 
CCPL ........... A-7 A-7 CL,CH CL,CH 
CCPD ........... A-7 A-7 CL,CH CL,CH 
XLWL ........... A-2,A-4,A-6 A- I,A-2,A-3,A-4,A-6 SP,SP-SM,SM,ML,CL SP,SP-SM,SM,ML,CL 
XCWL . . . . . . . . . . . A-2,A-7 A-2,A-7 SP,SP-SM,CL,CH SP,SP-SM,CL,CH 
YLWL ........... A-4,A-6,A-7 A-4,A-6,A-7 ML,ML-CL,CL ML,ML-CL,CL 
RSWL . . . . . . . . . . . A-2-4 A'-2-4,bedrock SM,SM-SC SM,SM-SC,bedrock 
RLWL ........... A-2-4,A-6 A-2-4,A-6,bedrock SM,CL SM,CL,bedrock 
RCWL ........... A-7 A-7,bedrock CL,CH CL,CH,bedrock 
p .............. A-8 A-8 Pt Pt 
A .............. variable variable variable variable 
M-D ............ 
1 American Association of State Highway Officials. Standard Specification for Highway Materials and Methods of Sampling and Testing. 1961. 
~Waterways Experiment Station, Corps of Engineers. The Unified Soil Classification System, Tech. Memo. 3-357, Vol. 2. 1953. 

APPENDIX A 

SHORT DESCRIPTIONS OF SOIL SERIES CLASSIFIED AT THE SUBGROUP CATEGORY 

Alluvial Land, undifferentiated-consists of recent alluvi
um of variable textures, occurring in poorly drained 
narrow flood plains. 

A dolph-Moderately dark colored, very poorly drained, 
medium acid loams with clay loam or loam subsoils 
over reddish brown, stony, noncalcareous sandy loam 
glacial till or glacial outwash. (Typic Haplaquolls) 

Au Gres-Light-colored, somewhat poorly drained medi
um acid sands 8 to 12 inches thick over medium to 
strongly acid grayish brown lacustrine sands. (Entic 
Haplaquod) 

Barto-Light-colored, well-drained, strongly to medium 
acid (very shallow surface) soils with reddish brown 
gravelly sandy loam subsoils having 10 to 35 percent 
coarse fragments, and underlain at 8 to 20 inches by 
bedrock. (tentative classification - Lithic Haplor
thods) 

Baudette-Light-colored, moderately well-drained, slightly 
acid very fine sandy loams to silt loams with silty clay 
loam subsoils over calcareous lacustrine silts below 18 
to 24 inches. (Aquic Eutroboralf) 
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Beltrami-Light-colored, moderately well-drained, medi
um acid loams with silty clay loam subsoils underlain 
at 20 to 30 inches by calcareous loam till. (Aquic 
Eutroboralf) 

Bluffton-Light-colored, very poorly drained, medium 
acid loams with silty clay loam subsoils. Calcareous 
clay loam till occurs below 18 to 24 inches. (Mollie 
Haplaquept) 

Bramble-Light-colored, somewhat poorly to poorly 
drained, slightly acid loamy sand 12 to 24 inches 
thick over calcareous grayish lacustrine silty clays or 
silty clay loam till. (Typic Haplaquept) 

Chisholm-Light-colored, well-drained, medium acid fine 
sandy loams with silty clay loam subsoils. Calcareous 
clay loam brown till underlies at 40 to 60 inches. 
(Typic Eutroboralf) 

Cloquet-Light-colored, somewhat excessively drained, 
medium acid loamy sands to gravelly sandy loams. 
Medium to weakly acid, reddish brown or brown sand 
and gravel underlies at 18 to 24 inches. Cobbles and 
some stones occur throughout the soil profile in some 
localities. (Dystric Eutrochrept) 

Conic-Light-colored, well-drained, strongly acid, gravelly 
sandy loam soils having dark brown gravelly sandy 
loam subsoils with fragipans. The soils contain 10 to 
35 percent coarse fragments and are 20 to 40 inches 
thick over bedrock. (Tentative classification-Typic 
Fragiorthods.) 

Cormant-Light-colored, somewhat poorly to poorly 
drained, medium acid loamy fine sands over slightly 
acid lacustrine medium and fine sands. Some thin silty 
bands may occur in the profile. (Typic Psammaquent) 

Cornish-Light-colored, somewhat poorly and poorly 
drained, medium acid loamy very fine sands over slight
ly acid lacustrine fine and very fine sands with silty or 
clayey bands up to 4 inches thick occurring in the 
profile. (En tic Haplaquod) 

Croswell-Light-colored, moderately well to well-drained, 
strongly acid sands over brownish-colored slightly acid 
sands. Some thin silty bands up to 4 inches thick may 
occur in the profile. (Entic Haplorthod) 

Dean Lake-Light-colored, very poorly drained, medium 
acid sands underlain at 14 to 20 inches by acid coarse 
and medium sands. The soils usually have a thin peat 
surface. (Histic Humaquept) 

Emmert-Light-colored, excessively drained, medium acid 
loamy sands or gravelly loamy sands over noncalcare
ous material consisting of boulders, cobbles, gravel, 
and sand. (Typic Udorthent) 

Grygla-Light-colored, poorly to somewhat poorly 
drained medium acid fine sands 24 to 40 inches thick 
over calcareous lacustrine clays or clay loam till. 
(Typic Haplaquent) 

Gudrid-Light-colored, moderately well-drained, medium 
acid fine sands 24 to 48 inches thick over calcareous 
lacustine clays or clay loam till. (Aquic Udorthent) 

Hibbing-Light-colored, well and moderately drained, 
strongly acid silt loams to silty clay loams with silty 
clay subsoils over calcareous reddish silty clay till. 
(Typic Eutroboralf) 

Hill City-Light-colored, well to moderately well-drained, 
medium acid silt loams to very fine sandy loams with 
silt loam subsoils over medium to slightly acid silt loam 
and very fine sandy loam glacial drift. (Typic Eutro
boralf) 

Hiwood-Light-colored, moderately well-drained, medium 
acid fine sands 14 to 20 inches thick over brownish
yellow water-laid or lacustrine fine sands. (Spodic 
Udipsamment) 

Indus-Light-colored, poorly drained, slightly acid silt 
loams to silty clays with clay subsoils over calcareous 
lacustrine claY.S or silty clays. (Typic Ochraqualf) 

Insula-Light-colored, well-drained, medium to slightly 
acid, gravelly sandy loams with dark brown, gravelly 
sandy loam subsoils. The soils contain 15 to 35 per
cent coarse fragments and are 8 to 20 inches thick 
over bedrock. (Entic Lithic Haplorthods) 

Kelsey-Moderately dark-colored, very poorly drained, 
neutral silt loams over calcareous lacustrine silts. 
(Typic Haplaquoll) 

Kinghurst-Light-colored, well-drained, medium acid 
loamy sands and sands 24 to 48 inches thick over 
calcareous loam or clay loam till. (Arenic Eutro
boralf) 

Marquette-Light-colored, well to excessively drained, 
medium acid loamy sands with gravelly sandy loam 
subsoils underlain at 14 to 20 inches with sands and 
gravels which are calcareous at 3 to 5 feet below the 
surface. (Typic Eutroboralf) 

Menahga-Light-colored, excessively drained, medium 
acid loamy sands and sands over slightly acid water
laid sands. (Typic Udipsamment) 

M esaba-Light-colored, well-drained, slightly to medium 
acid very thin surface soils. Subsoils are dark brown 
gravelly sandy loams containing 15 to 35 percent 
coarse fragments. Bedrock underlies at 20 to 40 inches 
below the surface. (Typic Haplorthods) 

Nebish-Light-colored, well-drained, medium acid loams 
and sandy loams with silty clay loam subsoils. Cal
careous loamy till underlies at 24 to 40 inches. (Typic 
Eutroboralf) 

Newfound-Light-colored, well-drained, strongly acid, 
gravelly sandy loam with dark brown to yellowish 
brown gravelly sandy loam subsoils containing a fragi
pan in the lower part. The substratum occurs at 28 to 
36 inches and is weakly to strongly cemented gravelly 
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sandy loam tiJI or drift. The soil contains 15 to 35 per
cent coarse fragments. Bedrock commonly is 40 to 
120 inches below the surface. (tentative classification 
-Typic Fragiorthods) 

Nordland-Light-colored, moderately weii and wen
drained, slightly acid very fine sandy !oams and Ioams 
with clay loam subsoils over clay loam till. The tiJI is 
generally calcareous. (Typic Eutroboralf) 

Omega-Light-colored, excessively drained, medium acid 
fine sands over reddish-colored outwash acid sands. 
(Entic Haplorthod) 

Peat-Wet, organic soils 12 to over 40 inches thick, most
ly acid. 

Quetico-Light-colored, somewhat excessively drained, 
strongly acid very thin surface soils. Subsoils are dark 
brown learns with 3 to 15 percent coarse fragments, 
and 4 to 8 inches thick over granite bedrock. (tenta
tive classification-Lithic Haplorthods) 

Rabey-Light-coJored, moderately weii-drained, strongly 
acid fine and very fine sands in glacial lake basins. 
(En tic Haplorthod) 

Redby-Light-colored, moderately wen-drained, medium 
acid fine sands in glacial Jake basins. (Aquic Udipsam
ment) 

Salol-Light-colored, very poorly or poorly drained, medi
um acid fine and very fine sands 20 to 40 inches thick 
over calcareous clay loam till or lacustrine clays. 
(Typic Haplaquent) 

Shooks-Light-colored, somewhat poorly drained, medi
um acid learns with clay loam_subsoils over calcareous 
loam till. (Aerie Ochraqualf) 

Spooner-Light-colored, poorly to somewhat poorly 
drained, slightly acid silt loams having silty clay loam 
subsoils underlain by calcareous lacustrine silts at 
about 24 inches. (Typic Ochraqualf) 

Sruntz-Light-colored, somewhat poorly to poorly 
drained, medium acid very fine sandy loams and silt 
Ioams with heavy clay loam subsoils over calcareous 
clay loam till. (Typic Ochraqualf) 

Swan-Light-colored, poorly drained, medium acid ve1y 
,fine sands in glacial lake basins. (Typic Haplaquept) 

Swatara-Light-colored, excessively drained, medium acid 
loamy fine sands over water-laid or lacustrine fine 
sands. (En tic Haplorthod) 

Taylor-Light-colored, moderately wen and wen-drained, 
slightly acid Ioams and sandy loams having silty clay 
subsoils over calcareous lacustrine clays. (Aquic 
Eutroboralf) 

Todd-Light-colored, weii-drained, medium acid sandy 
Joams with sandy clay loam subsoils underlain by sand 
and gravel at 16 to 24 inches. At 3 to 5 feet soil ma
terials are calcareous. (Typic Eutroboralf) 

Toivola-Light-colored, excessively drained, strongly acid 
gravelly coarse sandy loam, 2 to 6 inches thick over 
dark brown gravelly loamy coarse sand. The substra
tum at 26 to 32 inches is brown, acid graveiiy coarse 
sand. TI1e profile contains 50 to 90 percent coarse 
fragments. (tentative classification-Typic Udorthods) 

Trommald-ModerateJy dark-colored, poorly to somewhat 
poorly drained, strongly to medium acid silty clay 
Ioams with silty clay subsoils over reddish-colored neu
tral silty clay till. (Moiiic Haplaquept) 

Vi/as-Light-colored, excessively drained, strongly acid 
loamy sands and sands over reddish-colored outwash 
acid sands. (En tic Haplorthods) 

Warba-Light-colored, moderately wen to wen-drained, 
medium acid Ioams and fine sandy Ioams with heavy 
clay loam subsoils. Calcareous clay loam till underlies 
at depths of 4 to 6 feet. (Typic Eutroboralf) 

Wabanica-Light-colored, poorly and very poorly drained 
neutral to slightly acid silty clay. underlain by calcare
ous, lacustrine clays. (Typic Haplaquepts) 

Wildwood-Dark-colored, very poorly drained, slightly 
acid silty clays characterized by clay subsoils over 
grayish calcareous clay substratum. (Moiiic Hapla
quepts) 

Zim-Light-colored, somewhat poorly drained, strongly 
to medium acid silt Ioams having silty clay subsoils 
over reddish-colored calcareous silty clay till. (Typic 
Ochraqualf) 

APPENDIX B 

Percent of Area Within Counties, or Parts of Counties, 
in the Hibbing Sheet Having Detailed Soil Surveys as of 
December 1970. 

Aitkin ................. 7 

Cass .................. 2 

Itasca . . . . . . . . . . . . . . . . . 2 

Koochiching . . . . . . . . . . . . 4 

St. Louis . . . . . . . . . . . . . . 4 
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Glossal)' 

Calcareous-Material having a high percentage of lime 
carbonate. 

Drift-(glacial drift)-Any deposit in a glaciated area 
originating as a result of glaciation. 

Drumlin-A streamlined (cigar-shaped) hill of glacial 
drift with the long axis parallel to the direction of the 
flow of the glacier. 

Esker-A ridge of sand and gravel deposited by a sub
glacial stream flowing in an ice tunnel. 

Fragipan-A subsoil layer, somewhat compacted or ce
mented, which restricts downward movement of water. 

Ground moraine-Glacial debris consisting chiefly of 
unsorted material that occurs in wide areas and has a 
gently irregular surface. The debris is deposited under
neath and at the margin of a glacier during the active 
recession of the ice sheet. 

Lacustrine-Deposits formed on the bottom of lakes. 

Limy-See calcareous. 

Melt water-The water which flows on, in, or out of a 
glacier. 

Moraine-Unconsolidated rock and mineral debris de
posited by glacial ice. It commonly consists of a 
heterogeneous mass of unsorted material, but that de
posited by glacial melt water is sorted. See also ground 
moraine and terminal moraine. 

Natural drainage-The conditions that existed during the 
development of the soil, as opposed to altered drainage 
which is commonly the result of artificial drainage or 
irrigation, but may be caused by the sudden deepening 
of channels or the blocking of drainage outlets. Six 
classes of natural drainage are recognized in this 
report. 
Excessively drained soils are commonly very porous 
and rapidly permeable (sandy and gravelly) and have 
a low moisture-storage capacity. 
Well-drained soils are nearly free from mottling and 
are commonly of intermediate texture. 
Moderately well-drained soils commonly have a mod
erately and slowly permeable layer in or immediately 
beneath the rooting zone. They have uniform color in 
the upper rooting zone and are mottled below 16 to 20 
inches. Somewhat poorly drained soils are wet for sig
nificant periods, and are commonly mottled below a 
depth of 6 to 16 inches. 
Poorly drained soils are wet for longer periods. They 
are dark gray or black and are generally mottled with
in a depth of 18 inches. In some soils, mottling may 
be absent or nearly absent. 
Very poorly drained soils are wet nearly all the time. 

They have a dark-gray or black surface layer and are 
gray or light gray, with or without mottling in the 
rooting zone below the surface soil. 

Outwash plain-A plain formed by deposition of sorted 
and stratified material by glacial melt waters. 

Peat-A dark brown or black residuum produced by the 
partial decay of plants growing in wet places. 

Permeability-The ability of the soil to transmit air or 
water. 

Pitted outwash plain-A plain composed of glacial sand 
and gravel and containing small pits left by the melting 
of enclosed ice blocks. 

Reaction-The degree of acidity or alkalinity of soil ex
pressed in pH values or in words as follows: 

pH 
Extremely acid . . . . . . . . . . . . . . below 4.5 
Very strongly acid .............. 4.5-5.0 
Strongly acid .................. 5.1-5.5 
Medium acid . . . . . . . . . . . . . . . . . . 5.6-6.0 
Slightly acid ................... 6.1-6.5 
Neutral ...................... 6.6-7.3 
Mildly alkaline ................ 7.4-7.8 
Moderately alkaline ............ 7.9-8.4 
Strongly alkaline ............... 8.5-9.0 
Very strongly alkaline .......... 9.1 and higher 

Relief-In geology, the difference in height from the low
est parts to the highest parts of an area. 

Subsoil-Roughly, the part of the soil profile between the 
subsurface and the substratum. 

Substratum-A layer beneath the subsoil consisting of ma
terial from which soils were formed, or frequently of 
dissimilar materials. 

Subsurface-Soil layer immediately below the surface soil 
or plow layer ranging from 6 to 12 inches thick. 

Surface soil-Ordinarily the plow layer or the surface 5 
to 12 inches. 

Terrace (geological)-An old sandy and gravelly alluvial 
plain, ordinarily level or nearly level bordering a river. 
They are seldom subject to overflow. 

Texture, soil-The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine parti
cles as related to the three classes used in this report, 
follow: 

S-sand and loamy sand (also includes gravel). 
L-sandy loam, loam, silt loam, silt, sandy clay loam, 

and clay loam. 
C-silty clay loam, sandy clay, silty clay, and clay. 

Terminal moraine-Glacial debris heaped in the form of 
a belt or zone of hills and basins at the terminus or 
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margin of a glacier. It marks the maximum extent of 
the ice during a major advance. 

Till-Unstratified and unsorted glacial drift deposited di-

rectly by a glacier. 

Till plain-See ground moraine. 
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