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During the past few years j_t has become a practice 
of the Federal Forest Experiment Stations to p:r.epa:re and. 
distribute an annual jnvestigative :report ,. Th·•.s p1:a-.;+ice has 
much to recommend it, since _it enables investigatol'a and 
others to inform themselves of the progress made in forest 
research at these Federal Stations. 

Unfortunately, however, the Forest Schools have 
not adopted this plan and it is now quite impossible, except 
through dir~ct inquiry, to apprise oneself of the problems 
studied or the progress being made at such institutions. 
This brief report of the resear0h work carried on by the 
Cloquet Forest Experiment Station of the University of 
Minnesota has been preparad in the belief that the public is 
interes·ted in results of for6st ~re.search and. tbat inves­
tigators in various paxts of the country are to some extent 
interested in the work uarTied on in Minnesota. lt is hoped 
that other Forest, Schools may see fit to do likewise in 
order that forest reaearch may be more closely co~rdinated 
and expedited. 

History of the Cloquet F~r est Exper iment 
St~t~ r,,.n _:'.nd t!"\P. D1v~1..::iion. 0f Forestry 

No exa,::t. d.:1 !;~ ~--~-., 1:>~ p·jye;~.• f;):r the establishment 
pf t:b.e Division of :ro:i~8Ht3:y ,, u :i:1.11,c::~8i ty of Minnesota. Like 
many other educatlonf ... l ,.~_,sv elo?ments: fore st education at 
Minnesota evolved. g-ra<lu1d.:l 7 .. J:1 ::.5S.i. ther.e was entered into 
the minutes of thi::, B'.Ja-r-d 0:f ?.ega;1t ;3, Un."i..vc:i:-si. ty of Minnesota, 
a resolution of g~eat hjet~~i0 i nterest in forest education. 
On Janua ry 13 of 'that :.r~2.r . }t;;6eHt F'ol•.JVall proposed 11 that 
t he profes sor of a,g1 J. ,-:· ~~.t.u~c- te :.r-(: qne3 t ed to p:repe,re a 
deta~led state;ment wno:1 'l·'u:• thf' d.d1.·1-i.r•.t.a$es o: a separate and, 
s pecial schooJ, J.~ f J r c ,:;t:i.T bt .,f ft, ~•t,d. 1n the .Agricultural 
C(?llege of tho O'm.'d:· I S •. '.:v 1;. 1ns,:;r.uc t-:1'.)l1 in forastry actually 
began in abou t 1S97 : but · a :r.egul a. 1' c.u~riculum was not 
f ormulat ed until seve r al years later~ 



The Oloquet Forest Experiment Station was established 
through an act of the Minnesota State Legislature on 
March 31, 1909 to provide a demonstration and experimental 
for est for the Unive r sity of Minnesota. 

The nucleus around whi ch the Station was formed 
consisted of 2214.97 ac r es of land located about four miles 
southwest of the town of Cloquet and given to the University 
by the St . Louis River Mer cantile Company. In or der to 
r ound out the boundaries of the area the Uni versi ty later 
purchased eight Indian allotments , 447 .12 acr es in a r ea. 
In 1925, 240 acres of homestead land was pur chased. There 
still r emains 4o acr es of homestead land within the 
boundar ies of the for est which it is hoped may be purchased 
soon. The present area of the Station is appr oximately 
2902 acres. 

DescriJtion 

The Cloquet Forest Experiment Station consists of 
18Sl acres of upland and 104o acres of swamp, which may 
be classified as follows: 

Class Approximate 
Area in Acres 

Jack pine 
Norway pine 
Aspen 
Mixed conifers & hardwoods 
Upland brush 
Plantations and nursery 
Open 
Tamarack 
Spruce 
Balsam 
Alder (lowland brush) 
Muskeg 
Meadow 

659. 
156 
224 
276 
1g6 
134-
290 
122 
509 

49 
24-6 
91 
72 

Percentage 
of Total Area 

22 
5 
7 
g 
4 

10 
4 

17 
2 
g 
3 
2 

These classes ara more or less typical for northe~n 
Minnesota and the Cloquet Foreat area gives, therefore, a good 
cross-section of the timbered area of the North. 
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Although the estimate of the amount of timber on the 
area is subject to revision, present records show that the 
forest contains 1,860,000 feet of Norway pine, 1,554,000 feet 
of Jack pine and 125,000 feet ~f white pine, or a tot al 
of 3,539,000 feet of pine saw timber. The total stand by 
volume'and species is given in the following tabulation: 

Species 

Norway pine 
Jack pine 
White pine 
Balsam fir 
White birch 
Cedar 
Spruce 
Aspen 
Tamarack 

Total 

Bd.Ft . 

1,g60 ,ooo 
1,554-,ooo 

125 ,000 

14,000 

3,553,000 

Cu.Ft. 

35,000 
97,000 
14,000 (posts) 

137,000 
5s,ooo 
56, 000 

383,000 

In addition to the above there are 621,000 cubic feet of 
wood below merchantable size (7 inches and below) on the Station. 

The Cloquet Forest Experiment Station should be 
particularly interesting to those interested in close 
utilization. In the town of Cloquet, which is just four mi l es 
from the Station, are located lumber mills, a box mill, a 
paper mill, a toothpick plant, a plant manufacturing wallboard 
and 11Balsam Wool 11 , and a plant manufacturing clothes pins and 
novelties. These varied industries create a market for 
forest products which is undoubtedly not excelled anywhere 
in the United States. In addition, a strong market for firewood 
exists. Thus the Cloquet Station finds a market for practically 
all kinds and sizes of wood products. 

Organization 

The Cloquet Forest Experiment Station is a University 
enterpri&e. The support for the Station now comes entirely 
from University funds, although the Forest Service, U. S. 
Department of Agriculture, contributed $500.00 annually to 
the support of the Station until 1915. 



When the Lake States Forest Experiment Station was 
established and located at University Farm, arrangements were 
made by the University and the Forest Service whereby the 
director of the Lake States Forest Experiment Station was 
given a professorship in the University and as such serves 
as director of the Cloquet Station, This arrangement makes 
it possible to closely coordinate the research aotivities of 
the two stations and avoids W'lnecessary duplication of effort. 

Since the Cloquet Forest Experiment Station 
represents the investigative activities of the Division of 
Forestry, it is only natural that the entire staff of the 
Division participates in the station activities. For the 
current year the staff of the station is as follows: 

W.C.Coffey, M.S. Director M. Ag. Exp. Sta. 
Andrew Boss, D.Sc. Vice Director M. Ag. Ex. Sta. 
Henrl Schmitz, Ph.D. Forester 
E.G.Oheyney, A.B. Associate Forester 
J.H.Allison, M.F. Associate Forester 
Raphael Zon, F.E. Director, Cloquet Forest Ex. Sta. 
J~P.Wentling, M.A.* Associate Forester 
T.S.Hansen, M.F. Assistant Forester at Cloquet 
R.M.Brown, M.F. Assistant Forester 
Louis W. Rees, Ph.D. Assistant Forester 

The Station is provided with buildings- and equipment 
to care for regular or special investigators wishing to 
use the research facilities of the Station. 

In additio~ to the Cloquet Forest "Experiment 
Station, the Division of Forestry maintains at Itasca Park 
the Lake Itasca Forest Biology Station. Itasca Park consists 
of an_ area some 30,000 acres in extent and is unusually 
rieh in plant and animal life. The area includes practically 
every forest type found in the State and both ~irgin and 
second growth stands of most of these types. Facilities 
to oare for resea~ch workers are found at this Station, which 
should eventually attract outside investigators interested 
in forest ecology, forest botany, forest entomology, 
forest soils, and many other fields. 

Active Projects 

Although all r esear ch carried on by the members 
of the Divis1on of For es try staff is supported by the 
Cloquet Station funds , not al l of our research is actually 
carried 0n on the Sta tion grounds. Obviously this would be 
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impossible. Broadly s peaki ng , three types of investigations 
are carried on, namely (1) those at the Station grounds, 
(2) those made elsewher e in the State , and (3) laboratory 
and gr eenhouse investigations at Uni versity Farm. 

A brief resume' of the active investigative projects 
fallows. 

INVESTIGATION OF THE DRAINAGE REQUIREMENTS OF 
SWAMP FOREST GROWTH, OF THE POPULAR TYPE OF DRAINAGE 

SYSTEM AND THE METHODS AND COSTS OF ITS INSTALLATION AND OPERATION 

(Project #101. Joint pr oject with the Divi~ion of Agricultural 
Engineering and t he Forest Service, U. S. Department of 
Agricultur e . Leader s : Zon, William Boss, Roe, Schwantes, 
Gustafson, Schmitz, Hansen) . 

Tnere are probably about five milli on acres of 
swamp forest now existing in Minnesota and probably several 
million more acres of cut-over or open swamp land better 
suited to timber raising than to any other purpose, which 
are not now of great value, but which if properly drained, 
may develop into profitable forest enterprises. This project 
has in mind the development and collection of specific data 
on the influence of drainage on forest growth , the extent 
and type of drainage that is productive of best methods in 
tree growth, the cost of installing drainage ditches and other 
drainage works, and the economic feasibility of such drainage. 

It is proposed to select t wo swamp forest areas of 
limited extent in t he Cloquet Forest for carrying on this 
work. Careful s urveys have been made of these tracts as to 
topography, soil and sub-soil conditions, existing tree and 
other plant growth, and t he various engineering phases of 
the problem. This survey, however, showed tha t the expenses 
of this project far exceeded the amount of money available, 
and further work has consequently been held in abeyance. 
During the summer of 1928 a party has, however, .been placed 
in the field to gather data on the effect of drainage on 
tree growth in certain swamps which were drained 15 to 18 
years a go for agricultural purposes. It is hoped that this 
data will give some indication of the economic feasibili t y 
of swamp 1rainage for forest purposes. 



MANAGEMENT OF THE CLOQUET FOREST 

(Project #102. Leaders: Zon and Hansen. Entire forest 
staff cooperating). 

Forest management is the key to the proper handling 
of the forest. With the exception of the two National Forests 
within the State, there are practically no forest areas 
under forest munagement in Minnesota. If forest owners are 
to practice forestry there must be some forests under actual 
forest management as demonstration areas. The Cloquet Forest 
offers an opportunity for such management and demonstration. 
For a number of years, data has been collected for the basis 
of a working plan of the Cloquet Forest. Although not yet 
completed, the forest has been managed more or less according 
to a general plan. The out has been held at or below the 
estimated annual growth, At the same time, an effort has 
been made t o.-.. improve the quality of the timber and to 
improve the growing conditions. The blank areas which have 
not come up to natural reproduction have been partially 
planted and it is expected to bring up every acre of forest 
land to its highest productive capacity. It is estimated 
that the timber on the Cloquet ~·crest has a value of 
approximately $56,ooo. During the past 12 years the net 
income from the forest has been $13,329.SS, or approximately 
$1,110 annually. By the time th·e forest is brought up to 
its highest productive capacity it is expected to produce 
750 cords of pulpwood and 1,125,000 board feet of sawlogs 
annually. 

POSSIBILITIES OF OUT-OVER LAND IN MINNESOTA 

(Project *10~. Eeader: Hansen). 

' It was originally Jlanned to m~ke a survey of 
the entire forest area of the Stute. To date, however, only 
two counties have been examined, namely St. Louis and Lake. 
In St. Louis County 103 sections scattered through the 
cut-ove? lands were examined. On each section at least two 
lines were run and on the lines at five-chain intervals 1/10 

_acre plots were laid out and studied, particular attention 1 

being paid to reproduction and blank areas. Using the 103 
sections examined as a basis , i t was found that of the cut-over 
lands i n St . Louis County at that time 4-S% were coming in 
to ha.r dwood r eproduct i on ; 24% to mi xed reproduction; 11% to 
coni fer s ; S% was s wamp; 5% muskeg and ~% bar ren. 78% of 
all the reproduction fell i n t he seedling cl ass, 12% in the 
sapli ng sta ge and 10% in the pol e stage. The heavy proportion 
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of seedling stands is due, undoubtedly, to repeated burning. 

The species making up the reproduction are different 
than the original stands. 61% of a l l the seed ling stands 
are hardwoods (mos tly aspen), 55% of all the sapling and 36% 
of all the pole stands. This seems to indicate t hat as the 
stands grow older and escape fires the conifers have a tendency 
to come back. 

In Lake County there have unfortunat ely been some 
very extensive and destruct ive fires since the field data 
was collected. In this county only 15 sec tions were examined. 
Of these, 2% were found to be barren; 2.7% muskeg ; 3.9% swampt 
4-0.9~ hardwood reproduc tion; 26.8% mixed reproduction and 
13.9% coniferous reproduction. Comparing these figures 
with St. Louis County it is evident that there is less barren 
and a heavier mixed and coniferous reproduction. The 
reproductio1l on 79% of all the areas examined were in the 
seedling stage, approximatel~• 11% in the sapl ing stage and 
10% in the pole stage, Here it is found that hardwoods make 
up 54% of the seedling stage, 60% of the sapling stage and 20% 
of the pole stage . 

PRESERVATIVE TREATMENT OF FENCE POSTS 

(Project #10,. Leader: Schmitz). 

Over 2500 fence posts of seven different kinds of 
woods were treated with coal tar and water gas tar creosote 
and set in the ground at the University Fruit Breeding Farm 
at Zumbra Heights in 1909. These posts have been carefully 
examined at more or less regula r intervals, the last inspection 
having been made after 17 years of service. To date, only 
12.2% of the posts have been removed on account of decay. 
About 77% are classified as good and many of these nr11 
undoubtedly give at least 5 or 8 years more service . 
It was found tha t these creosoted posts have a lower annual 
maintenance cost than untreated posts of the same wood when a 
good grade of creosote can be obtained at 30¢ a gallon or less. 

STUDIES IN FOREST PLANTING 

(Project f1o6. Leader: T. S, Hansen). 

There is a l~rge forest area in northern Minnesota 
which undoubtedly will have to be planted before it is again 
brought into a reasonable state of productivity. There were 



on the Cloquet Forest Experiment Station a considerabl e area 
in need of planting and this has been us ed to determine 
experimentally the proper species, t h e class of stock, t he 
var i ous methods of pl anting , t he best season for planting, 
and the spaci ng to use in the establishrr.ent of forests 
by plant ing. Variou s s pecies and classes of stock have 
been planted on the dif ferent sites and different seasons, 
using a variety of spacing and planting methods. Peri odic 
counts and measurements have been made and the results of 
the 5-year data has been published in Minnesota Agricultural 
Experiment Station Bulletin 23$. The 10-year counts have 
now all been made and a report of them is being prepared. 

THINNING OF JACK AND NORWAY PINE 

(Project #107: Leader: Hansen). 

Many stands of Jack and mixed Norway and Jack pine 
grow very slowly b ecause of overstocking. The Cloquet Station 
contains several such stands. It is important to know h ow 
much these stands should be thinned in order to secure 
max imum volume and quali t y growth. This will undoubtedl y vary 
somewhat wi th the age of the stands. Several thinning. 
plots in Jack pine we r e lai d out in 1924. An effort was 
made to l eave 600 trees per acr e , but 750 were actually left. 
There wer e 2, 47S trees pe r acre before thinning. 69% by 
number of the trees wer e r emov.ed and 56% of the volume, On 
anot her plot , 53% of the t r ees b y number were removed and 
33-1/3% of the volume . The results from these plots are 
st i ll very inconclusive and lit tle stimulation in growth 
has been noted. I n 1913 , a thinning plot was established 
in Norway pine. A report on the 15-year measurements of 
thi s pl ot has been p repared and submitted for publication. 
I n 1927, f our 1/10 acre thinning plots were established 
in a 15-year Norway pine stand. This stand was heavily 
overstocked. On one of the plots there were more than 20,000 
t r ees per acr e . A repor t of the analysis of this stand has 
also been p~epared and publi shed. It is expected to establish 
another th i nning plot in Jack pine during the coming year. 

VOLUME, GROWTH AND YIELD OF BIRCH ~ND ASPEN 
IN MINNESOTA 

(Project #lOS. Leaders: Kittredge and Gevorkiantz}. 

Birch and aspen stands are becoming more important 
from an economic standpoint. The immense area of these 
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stands found in the second growth of Minnesota's fo~est land 
make them an important factor in future forestry practice~ 
It was therefore found desirable to determine the volume, 
rate of growth, and yield of aspen and birch, und in general 
to determine the possibilities of aspen and birch lands. 
It is estimated that about 2/3 of the forest area of northern 
Minnesota is now in aspen. In only from 10 to 20 percent of 
the area is there an appreciable representation of conifers 
in mixture. The situation is a little different in 
hortheastern Minnesota, where fire protection has been better. 
Here it is estimated that about 30~ of the aspen type has a 
fair representation of conifers. Volwne tables have been 
completed for aspen of different heights and diameters and 
in terms of total cubic feet, merchantable cubic feet, cords 
and board feet, minor Scribner decimal C and International 
rules. These tables have been published in Technical 
Bulletin 39 of the Minnesota ~gricultural Experiment Station. 
All of the field work nnd practically all of the office work 
on this project hns now been completed and the results 
will be ready for publication sometime during the winter. 

WINDBREAK PLANTING INVESTIGATIONS 

(Project #109~ Leader: Cheyney). 

For some years the Division of Forestry has 
cooperated with farmers in the establishment of demonstration 
windbreaks. These windbreaks vary in age from 3 to 10 years 
and afford an excellent opportunity to study (1) the 
effect of different me th.ads of care in windbreak plantations,. 
(2) the effect of local and seasonal climatic factors on 
trees planted, (3) to study the comparative value of 
different species and variety of trees, (4) to study the 
effeot of different methods of trimming and training trees 
for windbreaks, (5) to determine the species best adapted 
to windbreak purposes in different sections of the State, 
(6) to determine at what age or sta~e of development of a 
windbreak cultivation may cease, (7) to determine the necessity 
of thinning a windbreak and if necessary, (8} to determine 
the most advantageous age for tninning~ 

Two summers' field work have been done on this 
study, The data collected thus far indicate a surprisingly 
uniform rate of growth for each species in all parts of 
the prairie regions. The differences, where any existed, 
were insufficient to warrant a classification into zones 
or regions, nor would there appear to be any difference 
in hardiness between the northern and southern extremities 
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of the prairie region. Practically the same group of trees 
were successful in the same places. There was a much larger 
percentage of cottonwood in the north in the few places where 
they had been planted as they were in the south. 

The soil moisture in the first and second foot 
differed only with the time which had elapsed since the 
last rain. It was uniformily higher outside the plantation 
than inside, but nowhere was this difference very great. 
As might be expected; the hui~idi ty was higher inside 
the plantation than outside. 

The second year's work brought out a few additional 
facts. The growth of a young plantation was found to be 
almost wholly proportional to the degree of care and 
cultivation which it enjoyed. Jack pine gives promise 
of being the most satisfactory coniferous species for wind­
break planting. There were very few places where plantings 
which had been taken care of were not a success. All the 
field data are now collected and it is hoped to complete 
this project during the winter. 

STUDIES IN YIELD AND VOLUME 

(Project #110. Leader: Allison). 

The s ol ution to many problems in forest management 
can only be found by prolonged study of an extended series 
of permanent sampl e plots covering both artificially and 
naturally reforested areas located on different soils and 
including all of the available species. A number of sample 
plots have been made out at the Grnnd Rapids Sub-station, in 
the Lake Vadnais plantations, on the Cloquet Forest 
Experiment Station, at the Lake Itasca Forest Biology 
Station and elsewhere. Growth ~easurements have been made 
on these plots from time to time and several progress reports 
have been published. Since the last progress report was 
published, survival counts were made on several new 
planting areas in the Lake Vadnais plantations. These 
survival cour~ts indicate that under several drought 
conditions a survival of Norway pine upon similar sites 
will be much higher if planted in furrows plowed in the 
sod than if planted in the sod itself. 

Considerable winter in j ury occur red i n the 
Norvra.y pine in these plantations dur ing December , 1~27 . 
Here the snow dirfted deeply and was l argely converted into 
ice by a thuw early in 1928, r emaini ng i n that condi tion 

. I 
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until March. This caused considerable damage to the Norway 
pine transplants which had their leaders broken by the snow 
This damage was largely confined to the most vigorous trees· 
and those leaders which had made a height growth of from six 
to eight inches. Approximately 50% of the Norway pine 
trees on one plot were dai:-10.ged in this way. 

The summer of 1927 was very favorabl, and the 
losses in the new plantations due to weather conditions were 
small for all species; During the summer of 1928 the 
permanent sample plots at the Grand Rnpids sub-station and 
the Lake Itasca Forest Biology Station will be measured. 

WORKING PLAN FOR THE CLOQUET FOREST AREA 

(Project #111. Leadef: Allison). 

The object for this project is to prepare a 
working plan for the forests of the Cloquet Forest Exper­
iment Station that it may be managed systematically 
and developed into a model forest. To data, field maps 
(by ~Os) have been completed, the trees on the entire area 
have been calipered and all volw:ies have been computed, 
tabulated and totalled. These calculations indicate 
that there are 3,553,000 feet board measure 0£ saw timber, 
1,550 cords of ba:t.sam a;.1d fir pulpwood and 150 cords of 
aspen and birch, These estiraates do not include the tamarack, 
most of which is dead. The data on the 40 maps l1as been 
transferred to a large base map (16" to the mile) of the 
Station property. Ti.1is r,mp shows the exact location and 
area covered by each stand on the Station. The various 
stands have also been classified. The making of this map 
proved to be a very time consuffiing operation, due to the 
variety and irregularity of the stands on the Station area. 
A preliminary draft of the working plan will be compaeted 
during the winter of 192$. 

BLACK SPRUCE VOLUME STUDY 

(Project #113. Leader: Brown) .• 
I 

Black spruce is one of the important pulpwoods 
of Minnesota and the Lake States region. Peculiarly enough, 
no volume tables or oordwood couverting factors based on 
data collected in Minnesota aTe available for this species. 
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The harvesting of a black spruce stand on the Cloquet Forest 
Experiment Station offered an excellent opportunity for 
the collection of such data as are necessa+y for compiling 
a set of the stnndard1 cubic foot and cordwood volume tables 
for black spruce. The number of cubic feet per standard 
cord for the purpose of converting cubic feet to volume 
tables for cords was also determined. These tables have been 
prepared and will be published during the winter of 1928. 
The Lake Stutes Forest Experiment Station is cooperating 
in the preparation of these tables. 

A STUDY OF THE ECONOMIC MANAGEY.ENT OF THE FARM WOODLOT 

(Project #11~. Leaders~ Allison, Schmitz, Hansen (in 
consultation with Divisions of Agricultural Economics, 
Farm N.anagement and Extension). 

Over much of the State not all of the land within 
the present or prospective farms can be utilizad properly 
for the production of agricultural crops_. One of the more 
important problems which agriculture faces today is finding 
a substitute use for the idle, unproductive lands within 
and surrounding the farms, together with that portion of 
the land now under cultivation, the product of which cannot 
be profitably marketed. The problem here to be studied 
is the possibility of substituting a forest crop for field 
crops wherever the former offers prospective returns greater 
than that offered by the latter. 

All available information dealing with the 
economic aspects if the farm woodlot has been examined and 
abstracted. The data collected by Dr. John Black pertaining 
to selected farms located within the cut-over region of 
Northeastern iiiinnesota were studied carefully and all data 
pertaining to farm woodlots and income from working in the 
nwoods 11 were abstracted. After carefully analyzing the 
above material, a schedul~ was prepared which will be used 
in the field for collecting desired information. 

There are several millions of acres of poor 
quality oak stands included in the farm woodlots in Minnesota. 
These are found principally between the coniferous region 
in the northeast and the prairies in the west and southwest. 
Considerable work was done during the year in studying 
coniferous plantations already estatlished on such oak areas. 
It is important to know what are the possibilities of 
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converting these poor qualities of oak stands into much more 
productive and valuable coniferous stands. This work 
involved making su~vival counts upon plantations established 
T-Tithin the last five years. Height and diameter measurements 
nere also made on these plantations. The soil upon which 
these plantations have been made has been classified by 
the Division of Soils. Hence the plantations located upon 
such soils can be used as a standard in estimating what 
other plantations on similar soils will probably do. 

Considerable areas of cut-over lands, particularly 
in Clearwater, Hubbard, Cass, Crow Wing and Carlton counties 
have come into jack pine by natural seeding. A considerable 
portion of jack pine la.nds is included within farms. 
Several sample plots, the purpose of ~hich is to determine 
how these stands should be managed to get the best results, 
have bean established. One of the most important 
considerations in the management of the farm woodlot is the 
renewal of the stand either by natural or artificial methods. 
Because of the lack of any definite plan of management, the 
woodlots on a large number of farms have deteriorated in 
quality. It is necessary, therefore, to determine how 
the woodlot can be improved in a program of planting, 
The planting studies at the Cloquet Station, some of 
which have now rlill over a period of fifteen years, are 
yielding .valuable results in this connection. These studies 
show the best species to use on the various types of land 
in the Northeast and the age class that gives the best 
results. Records have been kept of the efficiency of 
different methods of planting. The growth of different 
age classes of stock has been studied an~ it has been found 
that there is reason to believe that 2-2 stock is more 
desirable than the cheaper classes of planting stock. 

It has also been found necessary to study the 
condition of the cut-over lands with respect to the 
second-growth. New farms are and ff'i.11 be established in 
the cut-over area and the wood cxop will undoubtedly be 
an important source •f incorae, at least during the earlier 
years of these farms. New woodlots will be created and 
existing woodlots will be extended. The character of the 
stands of second growth, or its absence, will have a bearing 
on the value of these woodlots and farm lands. A survey 
of thes~ lands shows that somewhat less than five percent 
is barren and the balance of the land is in some type of 
for est growth. 
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Since the use of l and is l a rgely determined on i t s 
productive capacity, it is i mportant to know how farm land 
is utilized before the place of the _woodlot can be definitely 
determined. The cansus figures have b een unalyzed for each 
county in the state and for groups of counties showing the 
progress in clearing and cultivat i ng land. The proportion 
of the total farm . area which i s in woodlots has also been 
determined. Even in the most settled portion of the state 
the woodlot and unimproved portion of the average far m 
represents approximately 25 per cen t of t he total area. 

During the latter part of 
men have been coll ecting field data 
and central portions of the State. 
wor ~ed up duri ng the coming winter. 

the summer of 1928 two 
in the sout heastern 
This data will be 

THE --.RELATION BETWEEN THE SPECIFIC GRAVITY AND 
PULP YIELD IN PARTIALLY DECaYED ASPEN WOOD 

(Project #115. In co-operation with Agricultural Bio­
chemistry. Leaders: Schmitz and Franke). 

It is u known fact that certain wood- destroying 
fungi have a preference for certain wood cons tituents, for 
example : some fung i primar~ly b r eak down the lignin and 
but slightly affect the cellulose of wood. Other fungi in 
their growth and metabol i sm may dissolve the cellulose almost 
completely and cause but slight change in the l i gnin content. 
This is a very i mportant consideration from the point of 
view of the manufacturer of chemical wood pulp from 
partially decayed wood. 

Aspen is at present one of the most widely dis­
tributed trees in Minnesota and is destined to become one 
of the most important by mere vi r tue of the fact that it 
is very widely distributed. 

Aspen is now used for pulpwood. Ther e is also 
every l i klihood that this use will increase . Further more, 
it is not an exaggeration of the fact to say that utilization 
of aspen i n Minnesota. presents one of the most i mportant 
fo r est problems in the State. It is also quite extens ively ' 
used fo r box shooks and excelsior. These uses are probably 
secondary to its use a s pulpwood. Since the utilization 
of aspen as pulpwood i s an established fact, and since the 
finding of an impor tant use for this mat er i al will help 
materially to make fo r estry practice in Mi nnesota possible, 
it logically f ollows that any factor affecting the utilization 
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of aspen as a pulping material is of great concern. The 
heart rot, so universally found in aspen, is such a factor 
and is worthy of study. 

The specific gravity of some 200 samples of normal 
and decayed aspen wood have been determined. These have 
been ground o.nd are ready for chemicn.l analysis, Aspen wood 
has also been allo•.-ved to deco,y t h'I'ough the ac tion of the. 
wood destroying fungus Lenzi tea~ seap iii:tr.i a under controlled 
oondi tions. Samples of deco.yed. sawdust which have been acted 
upon by the fungus for periods varying bet·JVeen t 1no and 
twenty-eight weeks are now also available for chemical analysis. 

A STUDY OF HAZEL AND aLDER BRUSH 
IN RELATION TO REPRODUCTION 

(Project #116. Leader: Cheyney). 

Throughout extensive areas in northern Minnesota 
there is u tendency for land to grow up to dense thickets 
of alder and hazel. This brush occurs not only on cut-over 
lands, but also in dense stands of t imber, particularly 
in thin stands of mixed white and Norway pine. When such 
stands are cut the brush often monopolizes the land to the 
exclusion of all tree growth. Fire seems only to increase the 
density of the brush. All attempts to plant such land have 
failed. Natural reproduction seems to force its way in time, 
but the process is slow, requiring many years. This tendency 
of the brush to take possession of the land is one of 
the most difficult problems of the silviculturist. During 
the field season of 1928, a series of experimental plots were 
laid out, designed to determine the conditions under which 
-the brush thrives, the conditiDns of brush cover under 
which seedling conifers can grow , and practical methods 
of systematizing reproduction on lands already densely 
occupied by brush. The field data which have been collected 
have not yet been analyzed. 

THE VALUE OF "TREATER DUST" AS A WOOD PRESERVATIVE, 
PARTICULARLY FOR FENCE POSTS AND POLES 

(Project #117. Leader: Schmitz). 

Treater Dust is a wood preservative rec ently put 
on the market by the Anaconda Copper Mining Company. As 
far as it is possible to learn, this substance is composed 
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largely of arsenic compounds. The material is compQratively 
cheap and many claims hava been made for it. If these claims 
are true, t~en this product will undoubtedly have a rather 
profound influence on the methods now used in the preservative 
treatment of posts and poles. 

During the past field seuson jack pine, aspen 
and cedar posts treated ·nith "Treater Dust 11 at the rate of 
1½ pounds per post were set at the Cloquet Forest Experiment 
station in sandy soil. Untreated posts of the same species 
were ulso set at the same time and under the same conditions. 
These posts will be examined annually and differences in 
their resistance to decay will be noted. 

NORMAL YIELDS OF RED AND WHITE PINE IN MINNESOTA 

(Project #llS. Leader: Brown). 

Rea and white pine are generally considered to 
be the two leading soft wood trees in Minnesota, due chiefly 
to the characteristics of the wood and the rapidity with 
which it is produced. Furthermore, immature stands of these 
species occur in mamy parts of Minnesota. For these reasons 
it can be expected that they will receive considerable 
attention in any State Forest ,olicy. It is necessary, 
therefore, to obtuin reliable growth and yield data for both 
white and red pine. This project was initiated during the 
field season of 192$. ~lthough numerous small areas of 
these species were examined, comparatively few were large 
enough for study. So far, 30 plots most of whicl1 are white 
pine, have been lnid out and studied. The maximum age of 
the trees on these plots is approximQtely 60 years. Suitable 
stands of the older age classes nre extremely rare. 
Indications are that it will require another sea0on1 s field 
work before sufficient data nre avail able. 

WOOD UTILIZATION IN SOUTHERN MINNESOTA 

(Project #119, Leader: Rees~. 

Ap~roximately 25% of the southeastern section 
of Minnesota is in woodlots. Muny of these woodlots have 
been severely cut-over for a great number of years and 
in some cases only inferior grades of timber remain. The 
utilization of this material is a very serious problem con-

I 
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f ranting the wood+ot owner. This study proposes to control 
data on the needs of the wood-usin~ industries in southern 
Minnesota in order to determine (1) the markets for local 
groTiing wood products, (2) t he extent to which wood-using 
industries depend upon local supply for wood material, (3) the 
amount and t ype of material secured outside of the State. 
Having such information availQble riill enable us to advise 
woodlot ovmers as to the most desirc:tble species to plant 
from the stQndpoint of utilization and economic value. The 
field data on this project were collected during the field 
s eason of 1923, but have not yet been analysed. 

Publications 

In considering the number of publications prepared 
by members of the Cloquet Forest Experiment Station Staff it 
must be born~ in mi nd t hat by f ar the greater pa rt of their 
t i me is devoted to teaching. Since the reorganization of the 
Divis i on of For estry in 1925 , however, teaching schedules 
hav e be en so arranged that every member of the staff has 
some, even though it be limited, time which may be devoted 
to research. Durjng the past t h ree years the number and 
importance of publications has steadily increased and will 
continue to increase in the future. 

Publications 1925-26 

Allison, J.H. Forest taxation. Minnesota 
Municipalities~ lS0-134. 1926. 

Translation of tundberg , G. 
land for forest puruOses. ,,. .. 
19-37. 1920. 

Drainage of swamp 
Jour. Forestry 2~: ----

Reviett.,•.ttf-s:Bonner j ea, D. N. Forest admini strati on 
in Indiu. International Review of Agricultural 
Economics (n.s.) 3: 610~642. 1925, 

h ... 

Hansen, T.S. Harvesting the timb er crop of the 
Cloquet Forest Experiment Station. Lumber 
World Review ~2: 25. 1925. 

Publications 1926-27 

Allison, J.H. The Lake Vadnais plantations. 
Gopher Countryman 4: 10. 1927. ,., .,.... 

Allison, J.H. Constitutional amendment No. 11. 
Gopher Countryman 4: 11. 1927. 

,-A-- . 
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Cheyney, E.G. School funds growing in trees. 
Minnesota Parent-Teacher 3: 7. 1927. ,_..,.. 

Cheyney, E.G. Our cut-over lands. Washington 
Forest Club Quarterly 5: 3. 1927. 

~ 

Sohmi tz, H.. Deoay in relation to length of 
rotation. Proceedings of Forest Protection 
Conference New York State College of Forestry, 
14-30. 1926. 

Brown, R.M. Tables for determining contents of 
standing timber in Minnesota, Michigan and 
Wisconsin. University of Minnesota Agricultural 
Experiment Station Technical Bulletin 39. 1926. 

Hansen, T.S. Woodlots of the prairie farm. 
Farmer, August 14, 1927. 

Hansen, T.S. The Cloquet Forest as an income 
producing property. Minnesota Horticulturist, 
May, 1927, ~ pages. 

Hansen, T.S. How - What - Why? Gopher Countryman 
4: 11_. 1927 . ........ 

Hansen, T.8. How nature overcomes difficulties. 
American forests and forest life 11: 145-147. 1927. 

Publications 1927-2S 

Corson, c.w., Allison, J.H., and Cheyney, E.G. 
Factors controlling forest typee on the 
Cloquet Forest. Accepted for publication 
in Ecology. 

Cheyney, E.G. and Corson, C.W. Injury by 
rabbits to coniferous reiproduction. Jour. 
Forestry ~; 539-54-3. 192$. 

Cheyney, E.G. The effect of position of roots 
on the growth of planted trees. Jour. Forestry 
25: 1013-1015. 1927. 

Oheyney, E.G. and Brown, R.M. The farm woodlot 
of Southeastern Minnesota: Its Composition, 
volume, growth and future possibilities. 

i 

Cheyney, E.G. What tree is that? 1g4 p. New York. 



Brown, R.M. Survival and growth of trees plnnted 
in Rock Creek Arboretum. Jour, Forestry~ · 
94-104-, 1928~ 

Schmitz , H •. Heartrot of aspen with special 
reference t o f or est management i n Mi nnesot a. 
Minn , Agr icultural Exp. Sta, Techn i cal Bullet i n 
50 . 1927~ __,...,.,.., 

$dhmitz, H. Factors involved in the durability 
of wooden caskets. The Timberman 2~~ 78-82, 
~~- ~ 

Hansen, ·T. S, Forest planting experiments in 
.Minnesota. Minnesota il.gricul tural Exp. Sta. 
Bulletin 23S, 1927. 

Hansen, T.S. A century of forest fires. American 
F'O'rests and Forest Life. 1927. 

Hansen, T ~ S. The effect of ove rat oc king on a 
fifteen year old stand of Norway pine. Jour. 
Forestry 26: 544--54-5. 1928 • .......... 

Krib.a, D.A. Tracheids in Jack pine in relation 
to their· position in the vertical and horizontal 
axis of the tree. 

Wentling, J.P. The wood of a cedar pole . 
Telephone Engineer. 

Numerous reviews and abstracts prepared by the 
staff during ·the year are not included in 
the above list. 

I 




