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STATE ..., 
PEPARTMEN,.-vr- vvr4SERVA. 

OFFICE OF 

COMMISSIONER OF FORESTRY AND FIRE PREVENTION 
OLD STATJ;; CAPITOL 

ST. PAUL 

January 31.} 1929. 

To The Senate and House of Representatives: 

Gentlemen: 

Pursuant to Ohapt er 248, Laws of 1927, 
lam submitting herewith to your honorable bodies, 
th.e printed report on the classification of State 
Lands , - 11 St ate Landa - Their Agr icul tur al and 
Forest POs$ibilities". 

. This report contains a list or tabulation 
of paJ!t of the state owned lands that are suitable 
fo:i= aftorestation or reforestation pu~,poses 1 with 
·recommenda.tions that ce.rtain lands be s~t aside as 
per1n:tanent state forests; others as tempora:ry state 
forests.. It also contains a preliminary management 
plan :for certain tracts within the areas examined. 

An endeavo:r '.has been made to be b:rief 
and the :teport has been condensed as f a.r as possible. 
Tb.ete has been considerable detail left ou.t, which, 
however, is all on :ee'10Td in the office of the Oom
ntisaioner of Forest:ry and Fire Prevention. The in
fo:rmation and findings that have been collected are 
valuable in formulating plans fox the :future--manage
ment o:f our state forests. 

Yours very truly, 

C EB 

rREVENT FOREST :FIRES-lT PAYS 
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Report of Oonnnissionex of Forestry on llSTATE LANDS- THEIR AGRIOULTURAL 

AND FOREST POSSIBILITIESII 

Reports the same back with the recommendation that .... tha ... ?.e,P..Q~j;···'be .. filed .. wi th ... th~ ................ . 

_f;Jeo:retal!y o:f the State and made a. permanent ~eoord of the State.
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. A. F. Oppel, St..Paul. .......................................... Deputy Goin.missioner 
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Wm. M, Byrne, St. Paul. ........................ Assistant in Railway Fire Prevention 

• Phil E;. ;Efanson, .St. Paul. ••.•..••. , ..•...•...•... ,. ............. Executive Assistant 
o. R. Levin, North Hibbing .... , ............. ,. ... , .... Supervisor of Public Relations 
O. M. Robertii, Minneapolis ............ , ............................. Extension Agent 
J. A. Ke:n,t, St, Paul., ........... -.................. ,.,. ....... _ ....... , ..• ,Field. Agent 
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_ P, W. Swedberg, Moose Lake •••. , .. , ................................ Ranger,District2 
Per~y Vibert, Cloquet ..•••.• ,._ ..••.••. ,., ...•... , ..•.•.•.. , .•.... _ ••. Ranger, District 3 
El. H. Rho1les, Brainerd •••.••....••.....•.•..•.••••. : •...•..... , .... Ranger, District 4 
M. A. Rhodes, North '.13:ibbing ..•..•... , ••.••..•..••...•..• ; •.•• ·..: ...• Ranger, District 5 
Mike GuthJ:ie, Deer River .. , .............................. : . •• ., .... Ranger, District 6 
H, I. Johnson, Hill .City ... ,_ .......•.. , ..... ,., ••••.•.•.....• , •.....•• Rangei•, District 7 
John H. Nelson, Bemidji. ............ , .......................... ,.. ,Ran.ger, Distrfot 8 
:A •. W, Stone, Park Rapids ...•..••• , , •••..••..•. ,,, , ....•..•.• ,. •. , •• ,Ranger, District 9 ···· 
E. A, Linder,° Arago ••... ; •. , : ..••..•• , •.•..•..••.... Superintendent, ltairca State Park 

· Frank ]?ugh, Arago ............ , ........................... , ....... Ranger, District 10 
L. j, Noyes, Wa$ldsh .••. , · ••• ~ ............. :: ................ , •...• Ranger, District 11 
Dick Wi,lle:ms;, Warroad ................................... , •••....• Ranger, District 12 

. J. C. Q-annaway, Baudette .............. } ••..•... ~ ................. ,Ranger, District 13 
Roy B_alsiger, Blackduck, , .•.. : .•.•..... , ..•.. , • , , .. , .....•••.••... Ranger, District 14 
V; :B. Lofgren, Littlefork ....•..••• , •. , ..... , .•••.••.••••...•..... ,Ranger, DisU·ict 15 
L. R. Beatty, Orr •..•• : •.... , ..••..•..•....•• -...••.•. , , ••.•.•.... , . Ranger, Dlstri'ct 16 
E. V. Ga.fvert, -Tower .•....•••.... , ... • ................. , , • ; ..••.. , . Ranger, District 18 
Johri E. Fritzen, Duluth ... : : .•.•.••. , , ............................. Ranger, Distrlct 19 
P. J. Dayle, Grand Marais ..•. ,_ •.••.•.•••...•.•. · .......... , ••.•..... Ranger, Di,strict 20 
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better of Transmittal 

To 'the Members of the Legislature of Minnesota: 
Pursuant to Ohapter 248, Session Laws of 1927, I have the honor of submitting, 

herewith, the l'eport on state land olassifl.cation, as required by said law, which in brief 
js 11,s follows: · · 

''An act authorizing and directing the. Consel'vation Conmrlssion, tllrough the 
C9mroissioner of Forestry and Fire Prevention, to e:xa.mine, cla~sify and make 
a list of all state owned lands suitable .for afforestation or reforestation; and 
to .make report t11ereof in deb,1.il to the legislature ne:xt hereafter convening in 
regular session; also, empowedng said Commissioner to em.ploy experts, cler
ical help and other assistance i and to do all things n~cessary for the purposes 

• aforeflaid; a:nd appropriating .$35;000 for the use of said Commissioner in 
,carrying out the l)urposef! of thh; a<Jt." · 

Respectr-ullY submitted, 
G. '.M; CONZIDT. 

Comlllissioner of Forestry and Fire Prevention. 
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General Summary of Findings 

Of the 1,943,235 acres of state land,* the land 
-0lassification has ,cove1·ed 311,408 acres in the 
areas shown on the map facing this page. 
'!'hls represents about 16o/o of the state's l)Ub· 
lie domain. • 

Of tlie 311,408 acres examined, 212,499 acres, 
.or 68%, are for.est productive and 98,909 acres, 
or 32%, are for all practical pu1,poses waste 
lands made up of open meadows, ba1Tens amt 
other unpt'oductive lands. 

Of the area examined, only 13,200 acres, or. 
4%, may be conside1;ed as l)Otentially agricul
tural land, 

Ot the 212,499 a:cres of timber producing 
land, 129,240 acres, or 61 %, are swamp and 
S3,259, or 39%, are highland. · 

Of the 212,499 acres of timber producing 
land, 90,655 acres, or 43%, are virgµi and 121,· 
844 acres, or 57%, are cutover. T]~ere is mer
chantable timber Qn .some of these cutover 
lands; This iucludes trees that were reserved 
by the, state when the area was logged and 
second growth timber now attaining mer-: 
chantable size, 

On most of the cu tover area, however, the 
reproduction that is repla,cing the old stand is 
not of the most desirable species, neither· are 
areas generally fully stocked. Over laTge 
areas the1·e may be a sufficient number of 
trees to ttraJte a fully stocked stand, but locally 
.the stands are either too open or too.{lense to 
give the largest return ili timber products, 

In general, little of the state lands examined 
ha-Ve been burned over. The fact that so many 
of these lands are swan11> and that most of 

~ the highland i$ made up of islands withln · and 
surrounded by swamp, lllaltes the .fire 1•isk on 
these state lands very low. 

· Of the 401,763 acres or privately owned lands 
,v.tthiri the Bigfo1·lt, Red Lake, and Ori• groups, 

·Which ate outside. ot the present state forests, 
140,463 acres, or 35%, are tax delinquent. 
*Fi·oni report ·of Stute Auditor, june 30, 1926. 

Of the 3l1,408 acres covered, 211,010 · a,cres, 
or 68%, are in fairly solid blocks and require 
Httle consolidation. The remainder, or 32%, 
is vwy scatte1·ed and should be consolidated. 

The estimates by ,s,pecies, on the areas ex
amined, ate as. follows; 

S•pecies Board Feet 
White Pine................... 18,595,000 
Norway Pine ....... ·., ... , ..• ,, 4,458,000 
Jack. :Pine ........... ,........ 11,591,-0oO 
Aspen ...•....•...... , . . • . . . . 29,284,001} 
Balsam ............ , . . . . . . . . . 40,693,000· 
Birch .•. , .............. , . • . . . . 12,460,000 
Spruce . ,• ................... , . 60,149;000 
Cedar . . . . . • . .. . . . . . . . . . . . . . . . '13,927,000 
Tamaracli: . , . . . . . . . . . . . . . . • . . . 40,673,000 
Miscellaneous ..•.... , . . . • • . • . 448,000 

•rotal ..•....•• , , ......•.... 232,278,000 

One of the outstanding ·conclusions brought 
out in the entire sui-vey is tl1at the state is 
the possessor oJ; a good deal of very poor land; 
land not only too pool'for agriculture, but als? 
very unsuited to forest nroduction. The esti
mates of the timber, though incomplete, dis· 
close a very m.ucll lighte1· stand thrul any pre-

' vious estimate of the stand on state land has 
ever given. On tlle 252,000 acres in Big Fork, 
Red Lake, Chippewa Forest, Cook County and 
Boundary groups on wlliCh detailed timber 
estimates were made, there is a total of .232,· 
278 000 board feet, 01• 924 board feet per acre. 
As;uming that 924 board feet is an average 
stand per acre, the1·e would be 1,795,549,000 
board feet on the 1,948,235 acres of state land. 
This taken all in all is a poor stand, and shows 
the need of the state's acquiring good f01·est 
land to .offset the poor fo:i;;est land. 

In selecting these areas, tl1e primarY con
sideration was to get average conditions wllich 
would apply to the state lands as a whole, but 
actually the conditions are better than aver
age; in fact, these areas support the cream of 
the state timber. 

Another striking conclu,t,ion is that although 
. the state timber is scattered and in a large 

measure slow-growing, it is generally in good 
l'\Ondition, that is, it is not deteriorating and 
e:x:cept where there is special damage by :fire, 
insects wind' or disease, there is no reason for 
disposi,ng of the timber until such methods.of 
cutting are determined which will safeguard 
the establishment of a new timber crop. 

More detailed figures as to the agricu1tu1-al 
and fo1·est possibilities of the areas examined 
are given in Tables 1 and 2. 

TABLE No. I 

Q.LASSIFIC.A:T10~ BY SURFACE SOIL CONDITIONS 

.Area in Actes, 
Groups, 

Big Fork ............................................... . 
Red Laltc ........... , .................... ., ........ , ... . 
Chippewa Forest ......... , ..•.•. , ......••....•• , ....... . 
coolt County ................... , ; ...................... . 
Orr .. , ....... ,·, ........ ,, .. , ........... , .. t.~•··"' •• * ............ . 
Miscrellaneous .................. • ........................ . 
Canadian Boundary ................. , ............ , . , • , .. 

Total Highland 

Peat, 
62,006 
86,038 
32,:126 

7,038 
27,840 
7,134 

621 

223,703 

,---Highland----, 
Heavy So!J, Light Soil. 

10,932 7,272 
1,726 6,815 

77 8,879 
7,850 9,560 

16,280 600 
5,800 1,653 

10,154. 

44,033 ' 

S7, 705 

Total. 
80,210 . 
94,578 
41,082 
25,357 
,L4,720 
14,686 
10,775 

311,408 



------ -----, -- ---,..- - --

,Aren. in .Acl'e11. 

TABLE No. II 

CLASSIFICATION BY FOR'ElST PRODUCTIVITY 

----Non-Prodncing--- ,---Produc:ing---. 

Groups. *Stagnant, 
Qpen 

Meadow. "'"Barren. 
100 

1,999 
5,024 

Hfgllland. 
18,204 

6,541 
8,956 

17,419 
16,880 
6,952 

Swamp. 
50,834 
41,378 

1,GOG 
7,938 

t20,870 

Big Forlc ......... , ............. , ...... , . .. . . .. • 11,822 
Red Lake •. ., ............ -••.••...•••••. -......... 44,860 

250 

Chippewa Forest .............. ,.... •• • .......... 21,784 
Cook County • .. • • .. • . .. • .. . .. . . ... .. .... .. • .. . • .. .... 
Orr ................ , ............ ., ....... ,.... .. 6,901 
MfscelJancOlla ..... , . , ....................... , . . • 650 · ··sao- 6,484 

621 Canadian Bounda1·y .............. " .. _ ...... ., ..• 1,s41 8,307 

Total • :, ........................ ,-, .... , . .. . .. 85,377 3,962 9,570 83,259 129,240 

Total Non-Producing 98,909 'l'ota! Producing •..•.•• 212,499' 

Summary of Agricultural Possibilities by Groups 

'J:he peat swamps, which constitute a large 
J:lll.rt of the state land, have only a low value 
for forest production, except where t11e peat 
is shallow. For farming purr,oses, tlie value is 
as small i>r even sma.ller, at the present time, 
In determining the amount of land potentially 
valuable for agriculture, the peat is, therefore, 
e1i}llina.ted. 

THE BIG FORK GROUP. There are 18,20·1 
acres of highland in tbis group, Of this, 15,004 
rocres are suited only to fore.st production. 
This is because it ls either ill sma;ll isolated 
tracts; 01• the soil is light or stony; or the 
topography too rough, The remaining 3,200 
acres are potentially ag,ricultural as the -soil 
is mostly clay and -comparatively free from 
stones, The at'6!L is almost inaccessible at the 
present time and is considered as only po
tential)y agdcultttr41, . (For brief <:onclusio11s 
_and :recommendations, see page 29,) 

RED LAKE GROUP. The 8,540 acres of 
I1ig1}land is all c.Qnsidered more valuable for 
fotest prlldUction than fw agriculture. 'fhe 
soll; for the most part, is very light. '£he high• 
land arens -are in smail scatteted, 'inaccessi
ble tracts. (For brief oonclusions and recom
mendations, see page 36.) 

CHIPPEWA FOREST GROUP. Some of this 
land is fairly accessible but the soil, with very 
few- exceptions, is light. T,he 8,956 acres of 
.highland are in small scattered tracts and fo1• 
the -above reasons, are considered as forest 

lands. (For b1·ief -conclusions and recom• 
mendations, see I)age 42.) 

COOK COUNTY GROUP. In this group 
there are 17;419 acres of highland and all of 
it is more suited to forest produ<:tion than to 
agriculture. This is due prima1ily to the 
rough topography and extremely •stony nature 
of tlre soil. (For brief conclusions and recom
mendations, see page 45.) 

ORR GiWUP. This group contains the best 
ag1icultural possibilities of any examined. 
Only an extensiY-e exaruination was made of 
the ·area but it showed 16,880 acres of high
land, about 10,000 acres of which is potentially 
valuable foi: agriculture, There is, however, 
much undeveloped private land in the same 
localities ,and the state land should remain 
in foi·est until there is a real need of it for 
agriculture, (For brief con.clusions and recom
mendations, see page 48,) 

MISCELLANEOUS AREAS. The 7,550 
acres of highland in this group is scattered in 
17 different townships. Of this, only a fe\v 
forties have any potential value for agricul
ture.. They are, therefoi'e, all , classed as fo1~ 
est land. -

BOUNDARY SURVEY. The state land 
along the boundary is nearly all rock outcrop ~ 
and almost inaccessible. The 10,154 acres of 
highland· are, therefore, classed as vermanent 
fore-st land. (For b1·ief summary, see page 
50.) , 

*The word "stagnant" ia used to indicate the area, on which the trees will not grow one inch in diam
eter In 80 years. 

••~"Burten" jnclut1es areas within highland or swamp where thel'e ls no commercial species or trees. 
t Appi·oxima te, 
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Recommendations 

1. State Lands Suitable for State Forests* 
· The state lands in townships, where there 

are large. bl0clrs of forest land or those which
ate not 1•eadily accessible· to market, not im• · 
.proved "agi;iculturally, .do not contain a -suffi
cient amount -of aigrl!cultural soil, 01· are lo• 
cated within a1·eas1 rapidly •beeominig tax delln-, 

. quent, should be definitely set ,aside as state 
forests.. The following townships as far as 
tlµs claasifrcation has extended, fall under this 
category•: 

ST. LOUIS COUNTY 
Twps. (61N) 

. (62N) R, 17W of 4th Principal Meridian 
'I:W1}. 63N R. 19W of 4th Princl:rm,1 :MeridiMl 
~W.PS, (63N) .. R. 20W of 4th Pllin:cipal Meridian 

(64N) 
'.Cwps. (63N) R. 21W of 4th Principa,1 Meridian 

. (64N) 
Total .A,rea 44,720 acres, 

I'rASCA COUNTY 
TwP, 60N R, 24W of 4th Principal Meridian 
Twps. (60N) R. 25W of 4th Principal Meridian 

(61N) 
TWl!S, (60N} 

· (61N) R. 26W :of 4th Principal Medill.au 
(62N) · 

Twps. (60N') R. 27W of 4fh Principal Meridian 
(61~) 
(62N) 

Twp$, {149N) R, 25W of 5th Principal Meridian 
(150N). . 

TWJ;i. l~ON .R, 26W of 5th Principal Meridian 
Twp. 150N R. 27W -0f 5th Principal Meridian 

· Total Area 67,018 Acres 

KOOCHICHING COUNTY 
Twps. (63N) R. ·25W of 4th Principal Meridian 

. (64N) · 
(65N) 

. Twps. (63N) R. 26W of 4th Principal M:eridtan 
(64N) 
(65N} 

Twps. (63N) R. 27W of 4th Principal Meridian 
(64N). 
(65N) 

'l'wps. (15lffl R. 25W of 5th Principal Meridian 
(l:52N} 

. (155N) 
(156N) 
(157N) 

Twps, (151N) R. 26W of 5th Prlndpal Meridian 
(154N). 
(155N) 
(156N) 
(157N) 

T,vps. (153N) R. 27W of 5th Principal Meridian 
(154N) 
(155N) 
(156N) 
(157N) 

•rw.ps. (153N) R. 28W of 5th Principal Meridian• 
(154N) 
(155N) 

. (156N) 
Twps. (152N) R. 29W of 5th Principal Meridian · 

(153N)· 
(154N) 

Total Area 417,630 Acres 

BELTRAMI COUNTY 
Twps. (152N) '.R. SOW of 5th Principal Meridian 

(153N) 
Total Area 11,680 Acres 

Gl'and Total 541,04-8 Acres 

The total area of state lands in thef!e town• 
shills is 541,048 acres, of which 173,886 acres, 
were examined intensively and 44,720 acres 
were examined less intensively. On the re• 
mainder enougli work was done in the form of 
an extensive survey to determine that it was 
of a l(Jharacter similar to that which was inten• 
sively examined. and to warrant designation 
as state forests. 
· ·This does not mean that .all -0f the state 

land within these townships is .classed as per• 
manent forest land. Certain areas (small as 
they are) are 1>otentially ag1•icultural lands. 
II-Owever, there is considerable good private 
land in these areas that has not yet been de-

. veloped for agricultural uses and it is there
fore recommended that the state lands be left 
in forest until they are more twgently needed 
for agri'cuiture. At such time, they can be 
eliminated from the state forests and used for 
farming. 

Even if the potentially agricultural lands 
are not considered, the remaining state lands 
cannot all. be ·classed as forest land. Of the 
total area of 311,408 acres which were exam• 
ined in all groups, 98,909 acres are cfossed as 
1,mbmar.ginal for timber production: These in
clude area,s supI)orting a, dwarfed stagnant 
growth of trees, natural ·grass meadows, open 
mus1ceg, and barren highland. These must all 
be· thr-0,vn out as blanks when SJ,Jealdng of 
true forest land. Most of these non-producing 
areas, however, have a value to the· public as 
habitats for game or as natural water reser
voirs and ishO'Uld, therefore, be included in 
state forests. 

Forestry and game and :fish, should go hand 
in hand and on its own lands particularly, the 
state should take special precautions ·to care 
for its game. · It is, therefore, recommended 
that large areas for .game refuges and smaller 
.areas for, ipubllc shooting ·grounds be estab
lished within the state forests. 

Certain areas within the lake regions 
ahoUld be managed from a recreational stand
point .and timber cutting· be more or less sec
ondary, Trees around :lakes and along public 
thoroughfares contribute a far .greater benefit 
to our -citizens if I;:ept in a natural, but healthy 
state, than if •cut for timber products. 

*'l'hese lancls are inclucled ht t11e Big Fork, Red J:,ake and Orr groups. Most of the state lancls in the 
remaining groups have alreacly been set aside as State Forests. 
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g. Consolidation of State Forests 
Provided that the above areas are made 

state forests, the state will have nearly a mil• 
lion acres so desi.gnated, These will include 
much of the state lands, which are in rela
tively large ,blocks and some tllat are very 
s.cattered. For the"lnost efficient and economi
cal management the scattered areas must be 
consolidated either by acquisition or exchange; 
The .state, s·liould remove all legal obstacles to 
l;iUCh ,consolidation and make this posslble 

To facilitate further consolidation, th.e state 
should gain title to such tax delinquent lands 
as are best adapted to timber growing. These • 
will in many cases help to fill ,out large blooka 
as can be. seen on the econo:mi'c maps of this 
WJ)0rt. The private timber lancls ,vhich: a1'e 
belug cu,tover imd ,vllich are- becoming delin
quent as soon as the timber is .cttt, snould be 
tl!,ken ov~r ,by the state as soon as possible. 

3. Flre Protection 
.The forest lands of the state particularly 

those ,designated as state forests, game re
fuges and public sbooLing gl'ounds, must be 
given more intenslV'& fire · protection. An in
creased force iii :needed and this should be in 
:I.he main, a. year · around force to be SUl)llle
mented by an jncrea$ed number during fire 
seasons. Within the state forests t11ere should 
be :more lookout towers, ad1)linistrativ~, cen
ters, . trails, telephone linei:; and fl].•ebreaks. A 
la1'.ge1· yeal' around. • personnel would nQ t only 
• be more eff~tive in fire. protection, but it 
would also ,greatly assist in reducing trespass 
anq assist in . timber sales administration and 
management. 

4. Establishment pf Sta·Ee Forest Nursery 
Accoi'ding to the Progress nevort of the For• 

est Taxation Inquiry now being carried on by 
· the United States Forest Service, 42 per cent 

of the state. owned land in Minnesota, have 
been. ,autovel', 24 per cent are barren of tree 
.growtill, and :rn, -pet cent are tfmbered. Min
nesota is more fortunate in having timbered 
land than it,s' sister. states of M1chigan and 
Wisconsin. Where there :is virgin timber, It 
should be cut with a view to reproducing it 
naturally to the more valuable kinds of trees: 
But on large areas Q.f state lands which are 
cutover, and on the virgin areas where it is 
not possible to . re.forest naturally, vlanting 
must b.e done to .insure the establislunent of 
the more valuable kinds, 

On most of the cutover areas, the trees that 
come baclc are of . inferior quality such as 
~.s:pen, birch and balsam. In most instances,. 
these_ species will have to be left until they 
ate merchantable and .then cut dean and 
Dlanted to the more valuable species such as 
pine and svruce. For tllis reason, r/. planting 
program, should be started as ·soon .as possible 
and in orcler to supply trees, a state nur.sery 
should be established in the northern part of 
the state. 

5, Inventory pf State Forests 
After state forests have been set asicle and 

while they are being consolidated, a detailed 
inventory of ,all the lands must be taken. This 

wm include an estimate of the volume of tim
ber, its age, condition and growth, as well as 
the amount and kinds of reproduction. Such 
an inventory should include complete informa• 
.tion. necessary to make up management and 
work :plans ·for the forest. 

On the total of 388,000 acres now in state 
forests, 78,000 acres bave been covered in thls 
way. This worlr. should be continued on ·a 
much larger scale and finished as soon as· pos-
sible, '" 

a. Division of State Forests 
TJrn next step is to divide the state forest 

areas into sevarate forests or districts and 
further into woflting clrcles, working groups, 
blocks, compartments "and logging units to 
facilitate administration and forest manage• 
ment. 

7. Research 
While the above M·e progi:esing, forest re

·sea11Ch must be carried on by specially trained 
men. The i:esearch will include investigations 
of improved. methods of fire protection, the 
co_nshucting of volume and normal yield 
tables for all tree . species in this l'egion, 
studies of the possibilities of draina,ge as an 
aid to forest J,Jroductiveness, a study of slash 
disJ,Josal and silvicultural mel:hods. This worlt 
should be carried on by the State Fol'est Ser
vice. but some of it should be done in coopera
tion with the Lake States Forest Experiment 
Station· and the University of Minnesota For-
estry School. . · 
8. Management Plans 

These studies are essential in ,preparing 
Management Plans as a basis for a rational 
system of •cutting on state forests. A l\lfa.nage
ment Plan is a wprlting plan for the regulation 
and allocation of the cut. The "P,reliminary 
Management Plans" formulated in this report 

. ai'e not true I\fanagement Plans, bufin reality 
they are only limitations of the cut ba,sed on 
observations and apJ)roximate growth . data. 
'l'hat the formulation of Management Plans is 
a long -process is proven ·.by the fact' that after 
mauy years of investigative work on the Cllip
pewa National Forest, the first Management 
Plans .are only no,v being made. 

The Pl'elim!nary Management· Plans are, 
however, similar in character and their pull• 
lication ls justifiable since Management P,Ians 
must be changed from time to time as 
economic ,conclitions change, 

The Management Plans should include: the 
object of management; whethe1· the forest is 
to be managed for recreation, watershed pro
tection ·or for the l)roduction of saw timber, 
pulvwood, posts, poles, or ties; a recom• 
mended system of silviculture, which includes 
the bas,is and applicatiou of timber marking, 
method of slash disposal and method of secur• 
ing seedling reproduction and the regulation 
of the yield. To arrive at the latter, the rota
tion and cutting cycle must be fixed from a 
study of the growth of each species, and for 
each working group (the basis of this 'dtvision 
is the timber type) the cut is limited on the' 
basis of growth, surJ,Jlus. of old timber, market 
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demand and transportation requirements. The 
result oi' application is that a, definite annual 
cut is fixed whicll will insure a sustained 
yield~ This is the final object and goal of 
forest management. 

9. S.ale of Timber 
After the annual cut. has been determined, 

timbe1· sale areas must be determined and a, 

definite cutting bUdget made up~ The timbe1· 
to he cut each year sllall be appraised by ex
pel'ienced men according to the method used 
by the United States Forest Service and as 
des<;iribed in "Instructions for App1•aising 
Stumpage on National Forests," a U. S. J). A. 
Forest Service publica_tion: The sale should 
be advertised,. the timber sold at i;mblic auc
tion, a -very l'lgid contraot drawn up, and a 
bond of -sufficient size to cover the condition 
of the contract · put up by tlle buyer. State 
officers · should enforce tl1e terms ,of the con• 
tract to the letter. 

- -
,. '. - -"'..J.~.' :.. f ' ' ... ~ ii 

10. Economic Survey and Land Classification 
The data collected and published in this re

port on state lands alone give only pa1-tial in
formation. An economic survey of all lands· 
in the foi•est area of tlle state, whether pri
vately or state .owned, sll.ould be made and on 
this basis the land ·classified as to its best use. 
With this information the state can formulate 
definite land policies with regard to agri'cul
ture, forestry, recreation, colonfaation, etc. 

11. Payment by the State of a Tax on Lands 
Set Aside as State Forests 

Since the whole state benefits. from trust 
fUnds derived from the state forests which are 
located in a few northern counties, it is only 
fair that the state should pay a tax on the 
productive lands in the "State Forests." 

In the establishment of National l<'orests, 
the federal government r.ecogn,izes this Pl'in· 
ciple .and pays to the local government 25 per 
cent of the gross receipts from tlle forests in 
lieu of taxes and spends an additional 10 per 
cent on roads within the foresti;. 
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The Economic Utilization of Certain State Lands 
Geo. A. Pond, Associate Professor of Farm Management, University of Minnesotc1. 

A Study of Their Agri~ultural Possibilities 

General Considerations 
Jn appraising the agricultural value of the 

state Ia11ds . included in this study attention 
was given to both physical and economic fac
tors. Soil, topography and climatic conditions 
are ,of basic importance but can only be con
sidered in the light of the existing economic 
environment. In this study major. attention 
was given to these basic factors. At the same 
time the marltets, roMs, settlements, -schools 
.i,~d •<:Ommunity development were observed. 
Privately ownetl 1aJid as well as state land was 
observ€d in order to determine 'Community pos
sibilities. Settlers :in the area observed were 
questioned .as to their expetience, their sources 
of incomti and their progress tow:ard develops 

. ing a self-sup.oorting farm business. The pos
sibilities of developing communities capable of 
affording sufficient local ·tax: l}upport to build 
and maintain local roads, schools and othel' 
needed township utilities :were considered. 
. · Comparisons· were made between the areas. 

observed and settled farming areas in other 
localities of sim,jlar soil type and timber 

. cover. Data from the Northeast Agricultural 
•Experiment Station ,at Duluth, and from the 
Pine County l!'arm Accounting Route .at Askov 
.were used in e~·aJuating the agricultura1 possi
bilities Of tlle land studied. 

Agricultural Possibllitie~ of Localities Studied 

1. Orr Group 
Most -0f the land in the general area includ

ing the townships studied in. this group is de
finitely and permanently unfit fot· agricultural 
use. Sand, gra.vel, stone and rock outcrop as 
well ·as rough to.11og,rap1Iy and large areas of 
.swamp land make tllis · distinctly submarginal 
agrlcult1mtl land. The · only important excep-

. · tion .ir, the Little Fork valley which ·crosses 
this area· from east to west. This 'valley is 
fail•ly level and free from gravel, stone altd 
rock outc1•op and the soil is a clay or clay 
loam. Agriculture µiay well be encouraged in 
this valley but elsewhere in the area tlle 
nmount of the fond suitable for farming is so 
limited, fn area and so scattered that settle
ment should be. discouraged .. In towns.hips 
61-17 iind 63-19- there is practically no farming 
larid. There was a small amount of farming 
land in 62·17 along the Little Fork Valley, in 
6:J-20 along the northern edge, in 64-20 in 
no-rthwest corner along Pelican Lake, and in 
the southwest corner of 6'1·21. The state land 
in thesA townships was all swamp oi• other
wi.se unfit for agriculture. Township 63·21 had 
the most land suitable for farming of any of 
these seven townships. The state, land here, 
however, included much swamp land. It 
would appear advisable to set aside all state 
land in the first six townships as permanent 
state forest land. There is some state land in 
63-21 that might eventually be needed for 

agricultural usP,. The privately · owned land, 
however, is developing slowly and few, if any, 
of the present settlers are making their living 
from this land, Until such time as this pl'l• 
vately owned land, which is the best farming 
land of the townslllp, be developed, the :,tate 
land should be retained as forest land. 

2. The Pine Island Group (Red Lake Group) 
'£.he townships observed· in this group were· 

154-26, 155-26, 156-26, 155-27, 156-27, and 156-28 • 
:M,ost of this area is part of a huge peat bog 
ti1at is not only unfit tor agi'iculture but 
isolates the o·ccasional islands of high· Jand in 
it 'from agricultural land outside the bog, 
These islands in addition· to being small and 
isolated are usually too sandt to• be consrnerecl 
agricultural land. With the large area of un
used peat now -available for agriculture in 
i;ettled areas nearer marltet it is. obvious that 
this land is distinctly non-agricultm:al and 
likely to rem~i~ so tor a long time to come, 

3. The .Rock Cut Group (Big Fork Group) 
(a). Koochiching County 
The townships observed in this group were 

63, 64, and 65 in ranges 25 and 26. Moi;t of 
this area was a peat .bog similar to the Pine 
Island area except that the islands, though 
small, were more frequent. These islands 
were too sandy for farming and in one case in
cluded some rock outcrop. There was · some 
la:o:d along the Big Fork river in Townships 

- 65•25 and 65•26 fairly well suited to farming 
but the area was small. The state land was 
almost exclusively swamp, and as fa,i• as ob
.served was wholly unfit for agriculture • 

(b) Itasca County 
The townships observed in this a1·ea are 

60-24,· 60-25, 60-27, 61-25, .61-26, 61-27 and 150-25 
and 149-25, The only extensive a1·eas of poten
tial farming land in this section lay along the 
Big Fork and Bowstring, Rivers,· largely in 
townships 61-26 and 61-27. This land was 
f.airly level. 'l'he soil was mostly clay and ap
parently contained little· stone. The state 
land in thes~ townships was largely swamp 
and nid not include the level clay soil of the 
river valleys, Township 150-25 was similar in 
soil type and topography to these other town
ships ,iust mentioned, but unlilte them was 
covered with standing timber. Since this tim
ber was mature it would have to be 'CUt before 
the land could be sold at a price a farmer 
could consider, Even then expensive clear
ing would make the land high priced .. to the 
farmer and he would have no timber products 
to offset the cost of clearing. 'l'he present -
price of farm products hardly justifies the ex
pense of •clearing this land. For the pl'esent, 
at least, this township had better remain as· 
state forest land. The remaini~g townships 
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of this area are distinctly non-agricultural. 
T•he topography is rolling too rough. The soil 
is decidedly heterogeneous. The highland is 
mostly sand or gravel with some stone. There 
is some ·clay soil but most· of this contains 
enough rock to unfit the land for farming. 
. TMre are neat sw.anips in the low lands and 
the entire area is dotted with lakes so num- • 
erous as to cut the land U,P too much to per
mit of economical cultivation:. This land is so. • 
well fitted naturally for forest and recreation 
ptirPo:,es that it shouid be set 11side definitely 
for such ,purposes. Any attempts at an agrl
-0u1tura1 Utilization of state lands. in this sec
tion inte1•fers with. the logical ,1se of this 
land, and yield, too . meager retums to justify 
any attempt at cultivation. .. , 

General ConclUi>icins .in.d Recommendati.011s 
J.\iost of the~state 'land observed in this study 

on account of physica,l features such as tex
ture, <lrainage, · presence of stone, or to.po
graphy is, at present definitely submarginal for 
Mricmltural ·. use. Considerable · areas of it 
are permanently so. A 'fa.1;ge portion of this 
land is ,covered: with peat. swamps. With the 
111·esent develo1m:i.ent of the technic of handling 
peat soils . and . tlle. p1·esent and prospective 
prices of farm vroducts there is no way. in 
wl1ich any apprecfabJe ,proportion· of this peat 
land c-.an. profitably .be used for farming. 
:'11here are already vast atieas of idle peat land 
farther south · in the state 'eqUaliy or better 
suited to · crQP ,production an,d far better 
located as to, markets arid other economic fac
t<>vs that are already in· privat-e hands. Since 
some of these. state swamp lands, especially 
the shallower ,peats, now have some timber 
cover. and may be, bringing in some income it 
would seem a.wise 1.mbUc policy to retain them 
as state forest. Some return could be obtained 
from these whereas as farming lands they: can 
pr()duce no revenue. "" 

ln many of the townships studied there 
were scattered settlers so thinly distributed 
that the burden of mainta,ining roads, schools 
u-na other public services were unduly ~arge, 
To open up scattered tr.acts of state land 
,vould a<ld to this problem. 'Dhere is at present 
more ,privately owned land as well or better 
a<lapted -to agriculture than •the state land. · 
Until this is brought under culti'vation to open 
up new state land f-Or settlement would. only 
serve to• •complicate the already serious ;prob
lem of the lligh ,cost of rmblic services to the 
isolated settler. It would seem to be a wise 
public policy to retain as state forests prac
tically an the state Jands included in this 
study. This would .serve several pm~poses, It 
would ·prevent settlers from .getting onto lands 
for which present economic •,conditions, as 
well. as the physical -0haracteristics . of the 
land, do not justlfy cultivation. It would make 
posr:iible -a more syj:;tematlc settlement by forc
ing the use · of present privately owned ,land 
before rrew and. at 'J.)resent isolated tracts of 
state land are available, In this way public 

, services and utilities could be withheld from 
unsettle.d areas until adjoining areas are set
tled and the. problem of the isolated settler or 
the tl1iniy scattered settlers be eliminated as 
a burden on tax resources. T.hen, too, su·ch a 
policy would keep the smte lands producing 
some revenue, The privately owned lands 
loC11ted adjacent to state lands are yielding 
little or no revenue. In :,ome icas.es they fur-

. nish the · owner •a place to reside but little • 
more. Little attempt is made to• develop the 
timber producing ability of the land or to har
vest to advantage existing ,growth. The 
maintenance of these state lands. as state for
est would make [iossible a mana,gement plan 
insurin.g future revenue for these lands. At 
the same time their recreational values could 
be protected and a full, use of a valuable 
natural resource maintained. ,. 
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The W orst~First Theory 
By P. s. Lovejoy Michig.in Department of Conservation 

This article is a collection of exerpts from 
Mr. to,vejoy's paper that was published in the 
"Jo_urnal · of Forestry," Yo!. XXIV, No. 4, 
A,pril, 1926, The article was written on forest 
conditions- in Mrc.hig-an, but lt is equally ap
plicable to Minnesota. 

"Om• m·esen t Policies and· practice in connection 
with the acq11isllion ar.d development of lands for 
public forests-.s(ate and -national-were derived 
out of 1;111:ark · necessities and fixed expediencies. 
A crust was better tban no bi·e.ad. .Anytbing to 
·get started, ~ 

"-our Michigan National Forest - was created 
out 6f lands so lean that t11ey neve1· grew first
class pine, and 1c10 poor tllat they were not worth 
steallng wll,ile the stealing was ~ood, ' 

·".Aceeptlng tliese ·,cull lands thankfully, .for• 
e;<,ters aml their. alllea have labored faithfully and 
wen with the junk intrusted to them. They have 
now demonstrated that new and oona-flde for
ests can be started and maintained on even the 
worst of tho. cull. ·They have .found out how to 
grow and handle suitable I>lanting stoclt, how to 
keep out the fires, and 3,bout 'What such operations 
nmst .cost, · 

"Some 20 years have gone into these experi~ 
ments and demonstrations and now we are ready 
!or almost any expansions -ot, program. - · 

"Whlle the farm-it-all-tomorrow illusion was 
dominant, It was highly expedient to accept even 
'utter cuu, and to labor it 1nto productivity even 
though that· might involve the planting of jack 
Pina in the frost pockets, and jack pine fillers In 
the sodded sand plains. 

".Anything to · get started. .Anything to scotch 
those crazy lumberjack notions that 'pine won't 
follow pine' and 'this country has raised its crop.' 
Anythjng to demonatrate that foresters were rea
sonable people- and not -minded to trespass upon 
the•_ •.needs of agriculture•. .Anything to .get a 
chance to develop. technlc _ in nursery practice, 
planting and fire control. Anything to get 
startei;ll 

"So, for 20 year& that has been going on and 
now the orJg'lnal objectives have been - accom
plished. The occasions for new fore$ts and the 
practicability of generating. them, are well estab• 
lf,q}ied. Now we can exhibit a. town1;1hlp or so of 
hand-made pine woods where tl).ere was nothing 
-eave.:stumps and xagged brush. 

·· "Meanwll!le the. farm-it-all-tomon-ow lJiuslon 
has Jtlinost ,vholly faded out and it has become 
quite evident that for enormous- and steadily in
creasing acreages, If they are to have a future, it 
must come through forests, wild-life and recrea
tion . resources. Otherwise there will be whole• 
eale bankniptcles, indellnite years of idleness and 
increaslpg liabilities. · . 

"'V-ashlngton, now announces that it is about to 
co1rtplote a 1)t1rcha,se of S0,000 acres at $1.00 an 
acre~two more townslilPs or .AuSable augarsand 
where · the oi·Ji;lnal Norway, made a scant three 
logs ,In 15.0 years. 

''Tl1e · state authorities authorfze the State F.or
ester to proceed more rapidly with the planting of 
his bare pine. Plains; He may double the capacity 
of his pine nursery. 

"Progress, certainly, ,but upon an -old and out
worli theory. TJ1at seems to run thus: -

" 'Private owners must be encouraged to do all 
they can or will. · What private owners can't or 
won't do, mu$t. be done tlJ,rough public agencies 
or won't be done at all. 

" 'Private ownors, will, of courae, insist _on tak
Jn,g their pie!, o1: the most favorable opportunities 
and for a long time wIU be chiefly iJlterested in 
short-rotation specialities. 

, " •p~1blic activities, therefore, should be di
rected i;o as to offer a minimum of competition or 
lnterferonce with private activities-should be 
concentrated in and upon the less favorable com
binations of soil, location and cover, and so as to 

provide for Jong-rotation products and mauage
ment, 

" 'With private activities working from the best 
toward the worst and· public aotivities '\vorlt!ng 
from "the worst toward the beat, some time th.e 
two ,vill absorb au· of the timberlands which neea 
intensive .handling; some time the last of the idle 
lands will be pinched out, and the big job will be 
really in hand'. 

"'.l'he. worst-first or pinch-out theory was legiti
mately derived out of early expediencies but that 
it is now sound seems very doubtful. 

"The current and coming expediencies are 1~ot 
those of ten or 20 years- ago. 

~•Toclfl.Y ·the forester's prophesy has become the 
declaration of Congress and the Senate commit
tee's conclusion- is definite enough; 'The funda
m(mtal 11-eed ii;; to increllse the volume .of timber 
grown (and growing) in the United, States as mp
idlY- as that may be accomplished'. 

"Now we afo talking of federal noqulsitions In 
• term;<, of mlllions Of acres, and state bond isstfea 

of tens of mll!ions of dollars are .no longer con
sidered merely bizarre concepts, Presently we 
shall lie asldng for unp1·ecedented autliorltles and 
funds for tlle acquisition and development of tim
ber lands for nublic forests, game ref11ges and so 
forth. 

"But upon wliat fundamental theory shall we 
attempt to justify such authorities and appropria
tions? A worst-first and everybody-else-help
hlmself-ancl-we'!l-take.what's-left theory? ·or up
on the theory that there is an emergency, with 
m:gency and time-limits bunt in, and· that ln
creasecl Volume of growing timber must be pro
vided as rapidly as that may be accomplished? 

"1. .Adequate programs- must involve early and 
very great development Of public !oresta, and 

"2. Public forests, to ·.be moat effective, must be 
so located and so managed as to insure the most 
certain, earliest and. most generous returns. 

"If thaq logic: is sound, then the foundations 
disappear .from unclei· the qld worst•:flrst policy 
onit to coi1tlnue it in effect will be professional 
and economla malpractice, 

"The fundamental rule of land economics le 
that when n,ew development is to. be justified at 
ail, _ ,such development should be directed toward 
or Into the best-available aolle, sites and locations. 

"The results of misdirected agrioultural develop
ment, in -ove1• twenty states, have become plain 
enough. Tens of thousands of farms have been 
abandoned. Those lands proved submarginal for 
farming. '.l'hey could be· farmed-but not profit
ably in comparison with bettel:' lands. 

"Jn precisely the same way we h1J;ve ntl11!011s of 
acres of timberlands at preaent submarginal for 
intensive forestry. 

"There- may yet be an element of expediency 
_ about it, but to permit th.e steady wrecking and 
devastation of ·good, thrifty, self-renewing for
ests, while at the .same time laboriously building 
up new forests on cull lands, sm•ely partakes of 
economic idiocy rather than of expedfenci. 

"If public autho!'ities are to be invoked and if 
public futtds are to be app.ro])riatecl so as to in
crei,se ms rapidly as possible the volume of timber 
llein•g grown, then the place to start is with the 
·very best a.vatlable. 

"The remninin,g Lake State forests are chiefly 
hardwoods, The most critical deficits will be In 
connection with softwoods. The good pines, for 
the :most part, are so far gone that planting must 
be resorted to. 

"As the new policies and plans nre framed, shall 
they continue the old worst-first-and-thank-you 
kindly system we now have, ol' shall they be 
clirccted so as to insure the most certain, earliest, 
and most gtmerous volumes of g0od timber? Shall 
we oontinue the pretense, that presently, before 
long, soon, most private timberland owners will 
adopt and apply some method of continuous pro
duction? On that account shall we defer to tbe 
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hypothetical eventuatlon and keep on, laboring 
scrt1b timber on to cull land? 

"ln · Michigan o.re some millions of acres which 
once flarried 1l and 4-foot white pine, today carry
ing only a little popple anc1 june-grass. 

''Other millions of acreB' until recently carried 
3•foot sugar maple and. basswood, 4-foot hemlock 
and, occasionally.where it got the chance, a 5-foot 
white pine. Broken liill land, today a SOl'l'Y wll• 
1lerness of blackberry tal)'gles, pin-cherry and 
popple, malting oaly fitel fot• tlle next :fire. • · 

"The thing -Of dominating importance:, a!I it 
,semns·. to me, i,;i that the sum of all the private 
and all the pullc for1Jst works so far. propo11ed, or 
reasonably to be anticipated during· the rest of 
this generation, ls preposterously lesi; than the' 
minimum . required to mS:ke a ptnch-out of the 
idle timberlands, · 

"Enormous acreages, evidently, must d1·ag· on 
indoflniteJy, quite idle, . -0r. loaftng under chance
caught scrub, untended· save f01' enough fire pro
teqtion to· mnke game cover,. 
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"l?or many decades i£ not generations, mllllons 
Upon millions of acres of our timberlan,:Is mm;t 
evidently go untended. 

''Are we going to dupllcate the vague opti
mlsmll, fallacies imd foollshness of the pro-farm 
contingent wlllch, foi• so many years, was 'going 
lo farm it all, tomorrw.' but this time. with a 
va1r11e optimlsin which assumes that, somehow, 
before long, soon, tomorrow, all the unrarmed 
h11mld lands will not only be 'needed' but .actu
ally will be used for commercial forests? 

"Obtuscated with such illusions, shall we con
tinue indefinite!)' content to daddle with cull tim
be1•Jands while excellent stands of a.elf-renewing 
wild timber go into barrens, and while splendid 
timber soils and sites accumulate In idleness? 

Or :,,hall ,ve drench our silvicnlture n!'1d our 
acqutsit!on policies with a dose of land. economics, 
and, presElntly, proceed directly and boldly Upon 
a. best-first bai;is?" 



• 
The Need for Land Classification 

With the steadily increasing development of 
any section of a -country, it becomes necessary 
to determine the best use of the lands within. 
it. ln the pioneer days this was not necessary 
because there was an abundance of land for 
everybody 1'or all uses. The best lands only, 
were ex.plaited agriculturally. As settlement 
increased, howevel', ano the best lands became 
Rcarce, ,agriculture was attempted on the very 
pool·est of soils. This was encouraged in Min
nesota by misleading land development 
schemes which sought to "push" all the land 
Jossible onto one great_industry, namely, agri• 
.ulture. 

Much of the land ill the northern part of this 
state is marginal or submarginal. This may 
be due to soil .conditions, it may be_ due to 
both soil and •climate or the area being so 
isolated that the distance to markets and the 
la:ck of marketing facilities, places the land in 
the marginal class. 

At the present time there are many thou
E:ands of a·cres of land in the northe1·n part of 
the state that are not now producing anything 
of commercial value. Due to natural eauses 
such as deep peat, _ where tree gl'owth is 
dwarfed or absent; rock outcrop whlch at the -
the best produces a scrubby tree growth; or 
to periodic flooding, which prevents a growth 
of me·rchaJ!table trees, some of the land is 
classed as. non-productive. 

'!'he remaining lands are capable of produc-. 
ing •crops either agricultural or forest, but due 
to careless logging and numerous fires, many 
of th~m ate either bare,. or covered with 
wortllless brush. 

To determine the eittent of these lands and 
their best uses, requires an inventory- and 
classification of the land. A complete inven
to,ry will show the a.mount of land which is 
permanently non-productive, the amount o.f 
true fo-i·est land, the amount of agricultural 
land and the amount or marginal 01· I'iotentially 
agricultural land which should be kept grow
ing trees until it is needed for agriculture. 

The counties of Cook, Lalce, St. Louis, 
ltoochiching, Beltrami,, Itasca, Cass, Lake of 
the Woods, Aitldn, Crow Wing, Carlton, Clear
water, Hubbard,_ Pine, Kanabec and Mille Lacs 
are very. seriously handicapped by the large 
portions . of their areas that are not paying 
taxes. According to Ptofessor H. H. Chap
man of Yal-e University-"of the total area of 
16,000,000 . acres in these counties, tully one
half of the area is not paying~taxes." • This 
amount ill'cludes federal and state-owned 
lands, Indian lands, lands whioh >have not been 
proved up as yet and lands on which taxes are 

.delinquent. · 
The state owns nearly 2,000,000 acres of 

land, most -of which is _ .within the forestecl 
area and a large amount of which is culover. 
This is made up Jargely of ,swamp l~ds ob
tained under the swamp land. grant. Little 
was known up to the -present time of the 
nature of the state lands as a whole, or of 
their relative values for forestry or agricul-
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tural purposes, yet tJ:J.e state has been dispos
ing of its lands by sale to individuals, mostly 
for agl'icultural us•e, regardless of location or 
adaptability to tllat ,use. Therefore, the state 
must assume the blame for the delinquent iax 
situation along with the .private land develop-
ment enterprises. · 

'£he Fedeml Government is paying, to the 
counties within which the National Forests 
a.re situated, 25 per ,cent of the gross reccipts 
from the sale of timber in lieu of taxes, and 
an additional 10 pe1' cent goes to building 
roads in the forest; but the state is doing 
nothing to help these counties. 'l'wo measures 
are immediately possible, namely: the pay
ment by the state of taxes on its o,vn state 
forest lands, which will bring instant relief; 
and a classification of the land$ within the 
state as to the be.st uses, and then limiting 
their uses according to inherent and economic 
factors. · 

Recognizing the need for ex;cluding unsuit
able land from agricultural development in the 
future, the state legislature enacted Chapter 
248, Session Laws 1927, which authol'ized a 
classification of state lands. Under the :pro
visions of this act, the Commissioner of For
estry and Fire Prevention under the direction 
of the Conservation Commission,. was author
ized to malte t.11is classification and to maim a 
list of the lands owned by the state which are 
suitable_ for reforestation or afforestation ,pul'
;poses. "'l'here is no better asset to the state 
than a good farm, but a good forest is a better 
asset than a poor farm." {Lieutenant-Gover
nor w. I. Nolan, Hoo Hoo Club luncheon, 
American Forest W•eelc). 

1 
METHOD OF PROCEDURE 

Under the provisions . of this act, ,it was 
necessary to make a detailed invento1·y or re
,connaissance of .much of the state-owned land 
in the northern ,part of the state. It not only 
became necessary to list the state-ow'ned lands 
as to whether 01• not they were suitable for 
forestry or agriculture, but it was deemed 
advisable to present a prelimina1·y plan for 
management. 

In order to make such a management plan 
and to formulate a forest policy, considerable 
data is required as to the tree growth, soils 
and the accessibility of these lands. A_ com
plete inventory m.ust be made of the assets- of 
the lMd which includes not only the· mer
clrnntable timber, but also the young growth-· 
the reproduction-for in ·the young growth is 
our future timber. · 

In order to separate the agricultural lands 
from those strictly suitable for forestry, a 

0 number of faictors must be considered, namely: 
soil, stoniness, to,pography and accessibilfty, 
A tract may illave a good agricultural soil, but 
if there is a large amount of stone and roe!{ in 
it, it is not pr-ll!Ctical to· farm it; if the slopes 
.are too steep, frurming is difficult. Oil. the 
othel' hand, the topography may be level and 
the soil free from stone, but too light to grow 
good farm crops. 
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Finally, the accessibility of the same tract 1Jolicy of tlie state to sell such lands. or en,cour
of land.,nmst be considered. If it is isolatecl, age settlement in out-of-the-way !>laces. 
surrounded by forest and not near a_ store, A small crew was organized in the summer 
posto!fice, school, 1•oad or shipping point, it .of 1927 to malie a preliminary survey; to make 
should not be classed as agricU,ltural land at up field forms and to work out field methods. 
'present. 'l'h,e,r_ ema.,,. be bette,._ locat_ed trllf'ts. Considerable revising was necessazy before 

-., " " satisfactory field sheets were adopted. 'rllese 
of land that will yield a settler bigger returns were designed so that all the necessary in
in more settled, areas and it should not be tl1e , formation could be noted easily and guicldy. 

Sl',\T& OF MINNESOTA-FORllST SERVICE 
- )'..iina'. 01 .. slfl,;at!On 

►► .. •••• .. ~~ ........ - Twp. • .,.11- .. ~,. .. N R .......... , .......... P. 1',f. 

Din:rictt ............... Coi;npaaa ... .:.;,tt ................. Date •• i~ ♦·•••~--, .... , 

1-fag-* -l)ecJ .... .:•,!•~· . .... ~E.-uma.tor •. ~ ••••• ., ..... , ~• •• --.,. t .. · .. 

ttU ...... -----------------... 
-, HU 

·l~l 
:i 
i,t, 

fi;l 

Jm ~ib 
~1Rc5S: 

TOl'O(:R,\l'HJ{ SOIL STON& 

1. Levefo ... _•t·••P~•\'o.. J. Snnd. ........ ,.. ... ff·11. t. Ftee(rom, ......... , .. a. 

~ GeqtlfSJoper:,~.,a. Z Sandyl.mJU ..... ,:&.. z .. Stony, .• t,.,~ ..... o. 

~--.Steep"Slope.1t,u••a, J, CJ:iy Loq.m.~~•J,.a. ~;).Very Stony .• ,~ ••• ,a, 

-4~ Mount.uinana ..... ~.a. 4. l'cat, ....... ,~.o .. .-a. 4. RocikOutcrop.~ ... a .. 

Mife.sto: 
Com moil Carrier. : .. ◄ ~ 

Shlpping: Point,,: .... ~. 

Hi"ghwaf,. ~ ...... ~. ~ •o 

- hCC£SSllllJ,l'l'Y -

School. •••••• ,.~.,··••• r:~ o . .., ........ ...... •~ 
P11ilaabfeRoad •• ~oH•• Store .............. . 

SPECl.~L USE. •• .-,. ................. ., 

((Ivor) 

Iii the fall of 1927 three la1,ge crews were or
ganized. One crew worked in the vicinity -of 

_ Ben;i,, another at Rocle Out Ranger Station, 
located 27 miles - south 01'. Littlefoirk on the 
M:innesott1."Dakota and Western Railxoad, and 
the third crew . was located apvroximately 16 
miles -,vest of l3ig Falls in what is known as 
the Pine Island country. These crews wo1·lted 
until the 'middle of March, 1928. After the 
spring 'fire season, 1928, the work was again 
1·esumed and conµnued,until September, 1928. 
This summer work ·was done a,long the Minnt
sota;canadian iborder ,from. Gunflint Lake, 
Cook County, to Crane- Lake, St. Louis Countn 
nea,r Kelliher, in Koochiching and Beltrami 
Counties; and in the vicinity of Bigfork, Itasca 
County., 
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TIMBER 
'YOS.UaU! t.oORUI" µ>0,UT, .c. z.. Jn.- J0'1R.,. 20n. ,\CB 

White Pine .... , 

Norway Pine .. .... ,co•--·• . ................ , ...... · ... , ••••• ••· •· 

Birch ........ , ............. , ..................... , .............. ;; ...... . 

Cedar ........ ,. •• ., ..... , ............. , ................ ,.,., , ........ ,. .. 

De:id .......... ..••. , .... ~ .•• ,.' .......... . 11 ...... ......................... . 

Condition of Tjmbert T,hrUty • .. ~ .... " Ma.tut1?~ .... ~; Stagnant., .. ~ •• Decadimt, •. ~ •• 
fln,cct ............ ,% Nnmc, .. ,, .. ~ •• ,.. ............ ,,~_..,. 

DJ\?IIAGE ........ 1oise:i&C .............. % N;ime .. , ......... ~ ............. ._.,, .. 

\Fire .. ,, ..•. ,~•••••% Oate .......... ~••-•• .. ••••• .. •1••• 

WINDFALL 

• LOGGING FAafORS 
l.ot,ation o[ )fe~c!1a.ntab1e Timbet,_..": •• , ............... _•,, ++H ,,... ..... • , .... '"·'(' ~, • •• -~. 

How·'Fimb\:rWill Co Out •.• , .. , .•• ~ ........................... , ••.••• , ........... , ...... . 
Pfopoeed Cutting.System ..................... ·••• •. -~ ••• •••., ... ~~-~• ...... ••-+•• ... 

REPJlODUatlON 
i'/0, :Pt.a. l'(IJLTY 

Jt. "JV♦ .Yi- 'TOTAJ. 

. .............................. ··--~·· ····~· .......................................... . 
• 0 0 •• ••• 1-•• •• •T••'+•• ♦•• • 0 •~+ ♦ • ... _.._, • t. • •• •~ o • 4'fO• •. •H • 1 f ••--•-+O .. ♦♦ &# ♦•· ♦ > 

,.,; ♦• ................. .., ................... ' ........... t• ,.,, ..... "'' ............... . 

♦ ................... ' ~' ... ♦ •• ~ •• ~ ....... " ........ ~ ................ ' ••••••••••• 

,. •• •r••••_. ........... ••J•t• •••••• ..... .;. •• .. •••••••·">•• ••:>>-••+ • ••••--• ••••• .. •••<' 
•.-• ......... .- .. ·• ••••'>•H '-• •••••~ •••'"• • •• ••• • • •••--•• +I••>-••• ., ,,.., • "•••••••• 

ni;i.ii:Rrol ·:~;::;:;: :. : : :.:::::•.: :: : :; ;.; :::: :::::.::.:::: :; '. :::::::. :::: ::::; '. 
•~ 'tO•-" .. ,_.I•+~• H ♦ • •• o♦ I-•• +-• • • • ........ ,_., • • •••• l_,,._, ••• •••• o •• • • +oc._,.,. ,_. ,..,,,.,, o, 
.,. ........ 0 ~ ...... ~ ......... o,l-0 ~- 0 ............. 0. ••• ..... -. 00 •• ~ ...... 0. k -~ ••••••• 00 ·~ 0 0 ....... , ............... ~ ........................ ~ .... ,.~ ........ ,, .................. , .......... ~ .. 

Attachancth~•httt.trnetttafl' 

The lar,ger -crews had the. following person-
nel; 

01),ief of Party, 
Cook, 
Locator, 
Draftsman, 
4 to '8 "Two-1\fen" Crews., 

The duties of the Chief of Party were to lay 
out the work, 1:,Upervise the gathering of the 
data and to check the field work, o-ffice worlc,_ 
and the- drafting. 

The Locator was a man experienced in'land 
surveying, Who located the section corners 
and blazed out the section ltnes. He worked 
ahead -of the field crews and thus could ,give 

!!!!!!!!~~;;-;;..;;;;-..;.;;.;- --. -- - -
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the Chief of Party valuable information as to 
the eountry to be worlred. 

The Draftsman took the field notes and' 
plotted them on a. special fo'rm by sections. 
He copied all data relating to each section ou 
this special form and colore(l the map to dif
ferentiate the forest types. 

The men gathering the field data worked in 
parties of two: One man acted as compass 
man, made the map and took notes on soil 
and general character of the country; the 
other man, estimated the timber and the re
production, toolr notes on the •character of the 
timber and any defects, diseases or insect 
damage. 

'rhei men went twice through each forty-acre 
tract, except in •open ,country,. where only one 
trlp was deemed necessary. Startin,g at a:, cor~ 
ner of a forty, the men traversed the fo1·ty as 
shown. ilL the diagram below: 

Arrow,s inclj.cate line of travel. 

330' 
' 

in 
l!l 

PLOT 13 I PLOT l 

CJ 
l1l 

PLOT 7 11 PL.OT 2 

CJ m m 

PLOT 6 ,) PLOT 3 

0 m 
, m 

PLOT 5 660' 
PLOT 4-

Stading 
Point 

Each plot was a eh"CUlar quarter. acre. On 
this plot the .species were counted ·separately_ 
and tallied by (1-iameters on the tally sheet. · 
Measurements as to diameter were taken at 
4½ feet from the ground and tallied as D. B. 
H.* 'rhe tree growth is divided into two 
ielasses·: Merohantable timber and umner
chantable timber or reproduction. Trees 6 
inches D. B ... H. and over are classed and esti
mated as me:rchantable; those under 6 inches, 
as unm:erchantable. This classification is :used 
regar-dless of the 1age or the rate of. growth. 
The reproduction. was counted and tabulated 
by species. Sizes up to 2 inches D. :B. H. were 
designated as Class II, from 2 and up to 4 
inches D. B. H. as Cla.ss IV and from 4 inches 
to 6 inches D, B. R, as Class VI. These tabula
tions by species and diameter classes give a 
reliable set of :figm·es to us'e in determining 
what the future stand will be. 

_ Volumes were 'Computed by using volume 
tables contained in the University of Minne
sota, '.l1echnical llulletin, No. 39, 111,e being 

*Diameter Breast Hl,gh, 

... 

made of tables that a,pplied to the area in 
which the data were gathered. 

To get ages ,and rate of growth, the annual 
rings were counted and measured. Diameters 
were tairen with a diameter tape. 

Any special use for a forty such as Jake 
shore lots, lookout sites, cabin t;iles, fm• farms 
and ,game cover, were noted. • 

In Remarks, any i,pecial notes not contained 
in any other section of the siheet, .were 
covered .. 

Special studies were carried on in regard to 
growth of the .more important ,species. From 
these studies, local volume and yield tables 
wer.e made and :used in formulating a prelimi
nary management plan. These investigations 
showed need for more forest research on 
growth, soils and ~ites. 

TIMBER TYPES 

Timber types were determined front the 
merchantable Umber except where there was 
little or none of it. In this ,case, the unmer
chantable timber determined the type. 

Following is a definition of the types: 
SW .Ai'\1:P CONIFERS-Consist of \black. 

spruce (Picea mariana), tamarack (Larix 
larcina), cedar (Thuja occidentalis), and bal-

• sam fir (Abies balsamea) ,growing in a swamp. 
These species may grow either in mixture or 
in .pure stands:. 

HIGHLAND CONIFERS-A stand of timber 
growing on highland •containing more than 60 
per •cent .conifers. . The .species found in thls 
type a;re. white pine (Pinus stro-bus), Norway 
pine (Pinus resinosa), jack pine (Pinus bank
-siana), white spruce (Picea Glauca), balsam 
:fir and cedar, 'existing 1n pure .stands or in 
mixtures. · 

HIGHLAND HAlmWOODS-A stand of tim~ 
her growing on 11ighland which.eontains 70 ,per 
cent or more of hardwoods, The species found 
in this type are aspen (Populus tremuloides), 
birch (Betula. papyrlfera), ,balm of Gilead 
('.Populus· balsamifera) and other species such 
as elm (Ulmus sp.), ash {Froxinus sp.), maple 
{Acer sp.) and oak (Quer.cus sp.). • 

HIGHLAND MIXED CONIFERS AND 
HARDWOODS-A stand of timber ,growing on 
highland which contain froin 40 to 70 per cent 
hardwoods. 

Besides the timber types two other types of 
cover were recognized; namely: the brush 
and the non-timbered types. The brush type 
i,s one on which there is little or no, timber, 
but Which supports a growth of the · brush 
species, such as alder (Alnus incana), hazel 
{Corylus sp.) and willow {Salix sp.) The non
timbered type supports nothing but a growth 
of .grass and mosses and includes natural 
grass meadows, open muskeg and barren 
lands. These two types are talren out as 
blank areas when timber estimates are made. 

SILVICULTURE 

B. E. Fernow, known as the Dean of .Ameri
can Forestry, said, "Silviculture, the produc
tion of wood crops, is the pivot of the whole 
forestry •bus-iness," 
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Silviculture is the a1t --Of producing and tend
ing a forest. It is directly concerned with the 
life, the growing d1a1•acteristics and the 
response to cutting of the tree species malting 
up the stand. 

The following silvicultural descriptions 
bring out the -outstanding •characteristics of 
the forest tree species that. are erucountered in 
northern '.i\Iinnesota. 

White ahd Nor\Nay Pine 
'Dhese two pines generally grow; mol'e or less 

together. It is comparatively seldom that 
they are to be found in pure stands at the 
present time. They are usually found growing 

• with aspen, ll_al&mn,. white spruce, and with 
jack pine on the more sandY, soils. As a. .gen
eral thing, white pine prefers• well-drained clay 
loam soil, and the Norway .pine does. very well 
in sandy loam to sandy soils. It ~is noticeable 
that where these twQ species ,predoniinate on 
ridges, the Norway pine outnumbers the white 
pine on the east slopes, whereas the white pine 
predominates on 'the west slopes. 

White ,pine is the better wood of the two, 
but the Norway runs it a close second and the 
two species are· tbrown together in state· tim
ber sales, 

As a .general thing the Norway ,pine has a 
better form than. the white 'Pine, it has fewer 
;natural enemies, and it recovers better from 
inJury. , 

,These two species should be · grown to saw 
log sizes or :for piling, but at the present time 
they are cut for saw logs, piling, pulpwood, 
and ties•. • 

There are -places in Township 150-25, where 
the old, partly decayed stumps, show tlmt 
white pine has ma:de excellent gl•owth. There 
a:re comparatively few of these trees left and 
they are overruature. 'l'hey a.re to be found on 
the highgrouM and around the edges of the 
swamps. They seem to have made their best 
,growth on sandz to sandy loam soils, due 
pro bll,bly · to the lngh water table. 

Jack Pine 

This 1s a $Crubby tree that grows over a 
wide -range of soils. However, it is found 
mostly. on dry sandy or gravelly soils and on 
the 'lihin soils of the rock outcrop region. It 
probably does not grow there through choice, 
but because -it can survive more adverse liv
ing conditions ilian can dts -competitors. 
. .Tack pine usually grows in pure stands but 
it is .frequ,ently found in mixture with Norway 
rpine, white pine, scr,ub oak and as.pen. In the 
rock outcrop region, it is found -with blaclc 
spruce, balsam, and ,paper btrch. 

Jack .pine often repla:ces white and Norway 
pine after logging, especially if ·a fire 'has gone 
through the slash. · 

Where it grows in mixture with Norway 
pine, the stand can 'be converted to Norway by 
reserving enough trees to form a 30 per cent 
shaue and leaving Norway pine seeq trees. 
The jaclt pine is very intolerant of shade, and 
this .gives the Norway a -chance to reproduce 
b11t Iceeps the jaclc in checlc. 

Jac!c pine is cut for saw timber, pulpwood, 
and ties. . 

White Spruce 
White spruce does not .grow in 1>ure stands· 

it seldom makes up over a half. It is found in 
association with· trembling aspen, balm of 
Gilead, bals!l-m fu•, and white pine. It occa
sionally. grows with tamaraclr, blaclc spruce, 
-cedar, birch, basswood, and blaclr ash around 
the borders of swamps. · 

This ,species is usually -found ,growing on 
rich moist drift i,oils, where it makes its best 
growth. 

White spruce is probably the most sul.table 
species for the 150-25 region. Thei·e ai·e a few 
§.cattel'ed trees there and the_y have made 
good growth, some of them having made ex
ception!J.l ,growth. It- has made good growth 
on the hf.gl1Iands and around the edges of 'the 
n.sh swales; it is an all-atound tree for that 
locality. 

With the exception of White and N-01:way 
pine, white spruce ·demands a stumpage price 
that is second t<> none as sa,v timber, arid as 
,a plupin-g wood, it i,s the best that 1ve have in 
the state, and as such it -demands the topmost 
prices on the pulpwood market. 
✓ 

Aspen or Poplar 

This is probably the most co~on species 
in northern Minnesota. This tree is nature's 
first attempt to reclaim the land that has been 
-0utover or burned over, and oo is usually even 
agecl in pure stands. It reproduces both from 
su:ckers and from the seeds, the seeds being 
able to travel great distances, The dense 
thickets of suckers, that come in after logging, 
may choke out and for many years prevent 
the ,seeding-in of other' species. 

Although the ,gross periodic •growth f-Or the 
tree culminates at 60 to 70 years, because of 
decay, the growth of the· stand culminates at 
40 to 50 yea.rs, and thi$, therefore, would be 
the pathologi'Cal rotation, for the species.* 

Aspen is an. undesirable species as it is so 
susceptible t-0 -serious injury by fire, fungi, 
wind, and insects, and •competition fo1· light 
and •growing space kills over 99 per cent of 
the trees befo:te they attain· the age of 80 
years. , 

This s'I)ecies is gener.ally found on. well
drained upland soils, though it is frequently 
found about the borders of swamps. 

Probably its .greatest value is as a nurse 
crop for the more desirable species. White 
pine and wihite spruae and also ,balsam fir 
come in well under it. If .the stand is ,pro
tected from fire, the Under story of conifers 
will .gra:dua,Uy replace the as.pens. 

Its mai-lrnt value is low; the larger trees 
are very defective and the operators take the 
more available trees only. It is quite unusual 
to firid this .species.sound in -saw log sizes, as 
the trees may be sound at the butt cut, •but 
totally cull at the first and second cuts above. 

Growth and yield studies made on aspen by 
Mr. Stott of the United States Forest Servlce 
at Cass Lalrn shows the mean annual incre-· 

*From the "Heartrot of Aspens," Technical ·BµlleLln 50, University of Minn. 
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ment, per acre, in both board feet and 'Cubic 
foot •content, to be greatest at 41 years. A 
yield of 5,000 board. feet •per acre, is predicted 
on a 50-year rotation and a 50-year cutting 

-cycle: 
Balm of Gilead 

Balm of Gilead has little if any value in this 
region ·at the present time, the operators re
fusing to cut it. However, if this region is· 
not logged before 1938, this ·SJ.leCies may have 
then acquired a value, provided it is sound. 

Balsam Fir 
Balsam :fir is tolerant of con&iderable shade. 
It is found in mixture with white pine, white 

spruce, and aspen on well-drained soils; In 
the swamps. it is frequently found ·with .bla-0k 
spruce, when the i)eat is not too deep. 

Balsam is undeS<irable in pure stands. 'It is 
liable to bdtli 1vind ,bI'eakage nnd to uprooting; 
its resistance to .fire is very low, and it nrvery 
susceptible to budworm infestation. Although 
there are no serious signs' of an attack in the 
Dig Fork group; a pure stand. of any size 
would most certainly invite such !!,n attack. 

The ,chief use for this species is for 11ulp
wood, but some ·of the la:i,g~r trees are cut for 
saw .timber. 

Paper Birch 
T.h:is species is .commonly found growing .in· 

mixture with aspen, They both follow fires on 
white pine an:d hardwood lands, the birch 
sometimes predominating over small aroos. 
The birch and aspen form a temporary type 
tha,t is gradually. replaced by the . white pine; 
balsam fir, and white spruce that comes in 
under it. It matures and decays earlier in 
pure· stands than it does in mixture with other 
hardwoods and with -0onifers. 

After cutting, birch will succeed itself by 
seeding: from the• remaining trees and from 
stump sprouts. . · 

At the present time it is seldom that trees 
of this species 4:1,re found thM will cut out Ium

. ber. The most •common use is· for ties and 
many trees are so deformed as to be .:fit for 
little more than fuelwood. 

Black ·Ash 
This· sne·mes is of no comme:i,cial importance 

in this region, lt grows. densely in swales,, 
and out· of them it -0ompeteii with as.pen, bal-
1:;arn, and Whjte, ~pruce. Although the trees 
may become 8-10 inches D. B. H., they are 
probably a:hundred years old and so are mak
ing poor use of the site. 

swamp Species 

There is very little data availabie on the 
growth or yield Of any of the •swamp species. 
The growth and y.ield of black, ·spruce, ~edar, 
tamaramk, ar..J. balsam in these. sites, varies 
inversely as the amount of e;xcess moisture. 
The low soil temperature of about 55 degrees 
F. during the growing.season, is not far above 
the temperature at which roots become active. 
These soils thaw out later in the spring and 
freeze earlier in the fall than highland soils, 
making the growing season sometimes six 
weeks shorter. It is quite C()nimon to .find 
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frost a foot below the surface of the swamp 
during the .first part of July. Besid'eS the low 
temperature, these swamp trees suffer from 
lack of aeration. 

Black Spruce 
·mack spruce predominates in the peat 

swamps of northern Minnesota and around 
theil· borders. Tamarack, balsam fir, cedar, 
white spmce, and occasionally white pine and 
blaclc as,h are found with it. Black spruce ls 
commonly found in mixture with jack pine on 
the thin soils of the rock outcrop, region of the 
northeastem part of the state. 

As a gem)l\al thing it ftrows in even-aged 
stands. These trees may all be the same age 
in the stand whether they al'e five or fifty 
feet high. The treJ:)& that are big are the ones, 
that for some reason or other, made better use 
of the growing conditions when they were 
small, and dwarfed the less· fortunate ones. 

As blruclc i;pruce rarely attains a diameter of 
over ten inches, its use is limited to ,pulpwood. 

Tamarack . 
The future of the tamarack in this region is 

uncertain. It is being defoliated by the sa:wfly 
on ·both the Jlig,hland and in the swamps. 
'l'herefore, it would be unwise to plan on a 
crop of this species, at least, until some meth
od of •control has been worked out. 

TM merchantable tamarack is pracUcally 
all dead and well seasoned.· It is used mostly 
for pulpwood and ties. 

Cedar 
This species is able to :grow'at a relatively 

fast rate if the site ,conditions are. favorable. 
'.rhe cedar, ·growing in. the swamps, however, is 
maldng very poor ,growth. It is a common. 
thing to find that cedar trees of such a size 
as to malce a 20-foot pole with a five-inch top 
to, be a 100 years old and they are often defec
tive. It would; therefore, be better econt>mks 
to raise spruce. Even if s,pruce should not 
grow any faster, it has a higher stumpa•ge 
va.lue. This together with the faict that our 
wJlite •cedar cannot compete with w·estern· red 
cedar for poles, in either size or .fotm, on 
the open market, makes it unwise to· try to 
raise it on sites that will grow the moi·e profit-
able species. · 

Miscellaneous .Species 
Oalt, ha.rd maple, elm, basswood and yellow 

birch, are occasionally found on the better 
clay •Soils. These trees are o:utside of their 
·commercial ranges. '!'hey are scattered, us
ually poorly formed, and of no ,comme,rcial im
port!!,nce. 

SOIL CLASSIFICATION 
The soil examination carried on as part of 

the ,classification of state lands, is of surface 
,conditions only, although it was partially 
checked by the Soils Department. It was not 
made by soil experts and, therefore, cannot be 
,()onsidered a,s a true soil classrncation, but 
only as a general indication of whether the 
land is more suited to tree growth th,an it is 
to agricultural crops. The soil examinations 
were in.a.de by taking borings, and by exam.in-
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ing the soils· on uprooted trees and in road. 
cuts and ditches. 

In making notes in the field, four main 
-0lasses of surface soils were used, namely: 
peat1 clay loam, -sandy. · loam and sand. All 
the timbered upland forties were traversed 
twice, the lines or strips belng approximately 
660 feet apart. The pe'at areas were tra
versed in the same manner except wihere they 
were open or it was known that there ·was no 
highiand or· n1erchantable timber. In the lat
ter ,case only one line was run through each 
forty, The field crew made notationa of the 
soil at 330-foot intervals on these strips. 

In making ·the office tabulations, the high
land soils were grouped under two main heads; 
Heavy Soil and Light Soil. The former in
cludes what in the field was called clay loam 
and the latter the sand and sandy loam. 

Maps are included In the writeup of each 
group and one of these- maps shows .the loca
tion of the soils by forties or fractional for
ties. Usually not more than two soil types 
are indicated on one forty-acre ti'oot. 

SELECTION OF AREAS 

With the completion of the summer work in 
September, the dassiiication had covered 
areas in all 11arts of northe1'n Minnesota and 
the hind so coveted was representative of 
-state laJid,s· in those regions. · 

Because of the many subjects ·covered and 
for t!he sake of brevity,it was found adviseable 
to .group certain tmv.nships where conditions 
were mol'e or less. uniform, and to .give each 
of these groups a name that identified it with 
the locality in which it was situated, To make 
the data ·gathered available in the most con
venient form, a set of maps and tables were 
prepared. for each of these groups. 

1. BIG :H'ORK GROUP-Embraces land in 
northern Itasca County and · southern 
I{oochiching. The si:x: no:rt:hern townships 
are. <lha.r~cterized. b.Y large ;peat areas with 
scattered sand ridges while the southern 
townships have less swamp and the high
land runs more to a clay soil. A large 
portion of tha state 1ano. in this group is 
cutover. • 

2. RED LA.KE GROUP-Embraces land in 
southwestern Koochiching and µo:rtheast
ern, Beltrami Counties. This .. group con
tains an excessive amount of peat and the 
highland i!f i)ra:ctically all sand, Most of 
this peat has never produced merchantable 
,timber and the timber on about half oe the 
i·ernaining state land has been cut. The 

24 

area along· the 'l'amarack River has been 
entirely cutover. 

3. CHIPPEWA FOREST GROUP-Em
br::i.ces state land in northeastern ,Cass 
County -and northwestern Itasca County 
situated within the Chippewa National 
Forest. In this group, there is, also, a 
preponderance of peat which has never 
produced merchantable timber. The high
land is neai:Iy all sand, It has all been 
cutover. 

4. COOK COUNTY GROUP - Embraces 
state land in northea,stern · Cook County. 
'rhe son in this group is largely ·clay to 
sandy loam with a ·Prevalence of rook out
c1•op and large boulders. On much· of this 

. land tlle timber is still uncut. 
5. ORR GROUP-Embraces state lantl in 

the west -central part of St, Louis County. 
Much of the s-Oil in this group is peat. 
Ou. the highland, day predominates, A. 
large portion of -the land has been cut
over, but there is still considerable aspen 
that is uncut. 

6. MISCELLANEOUS AREAS-Embraces 
small tracts of Widely scattered state land 
which are not neai· enoug,h to any of the 
above mentioned groups to be included in 
them. A map of these are&S is not in-

- eluded in 'this• report. 
7. BOUNDARY SURVEY-Embraces state 

laud along the Canadian boundary. The 
purpose of this survey was to classify the 
land but, aHio, to get an estimate of the 
damage that would result to the state, 
from raising the lake levels along the 
boundary. The entire ayea is in rock out
crop country. ' Th:ere is still considerable 
uncut timber. On account of the scattered 
nature of the state land along the bound
ary, a map of this area rs not included in 
the report. 

These group's represent sample plots of the 
ent!re northe1;n .part of the state. 'rhe data 
gathered on· the o.ifferent peat areas will be 
found tme for similar areas in other parts of 
the nol'thern half -0f the state and the same fs 
true of all the other soils and forest growth, 

'.the field data collected were recorded on 
m31ps with 11, scale of 8 inches to the mile and 
this permitted of a great deal .more d,etail than 
·could be shown on the maps ip. this report due 
to the sma.tler scale. This information is ex
•ceedingly valu_able in formulating management• 
plans and is always available for future work 
on these lap.ds. 



Big Fork Group 

Location 
The land in this group is located in Kooch

iching and Itasca •counties, in the following 
townships: 

Koochichlng County 
Twp. 63 N R, 25-W 4th P. M. 
Twp. 64 N R, 25-W 4th P. M. 
'fwp. 65 N R. 25-W 4th R M. 
Twp. 63 N R, 26-W 4th P. M. 
Twp. 64 N R. 26-W 4th P. M. 
Twp. 65 N R. 26-W 4th P. M. 

Itasca County 
Twp. 60 N R. 24-W 4th P. lvI. 
Twp. 60 N R; 25-W 4th P. M. 
Twp. 61 N R,•25°\V 4th P. M. 
Twp. 63.,N' R. 26-W 4th P. l\f. 
T\'!":o., '61 N R. 27-W 4th P. M. 
T,vp. 149 N R. 25-W 5th P. M. 
Tw;p. 150 N R. 25-W 5th P. M. 
Twp, 150 N R. 26•W 5tb. P. M. 
Twp. 150 N R. 27-W 5th P. M. 

Climate 
According to the U. S. ·w.eatller Bureau at 

Pokegama Falls, located near Grand Rapids, 
the range of temperatttres are as follows: 

The mean temperature for January is 3.4• 
Fa-hrenheit and for July 65.8°,, while the mean 
annual temperature is .31.2 •, 

The a.verage date of the Jast killing frost 
for the same station is. Junec ·2nd and the first 
killing frost is September 8th. 'l'he average 
length of the growing season is 98 days. The 
latest killing frost on record ocurred June 30th 
and the first on August 2nd. 

The mean annual precipitation is 26.38 
iniilres. ' 

As can be seen from the above figures, the 
growing s.eason is short. Frost can be ex
pected any lnonth in th~ year except July, but 
settl!3r.s have 1·eported frost even in this 
month. 

The winters are quite severe. The u. s. 
Weather Bureau states that all of the northern 
station:s except three 11a ve recorded at one 
time c11· another, a temperature of -41 °. The 
pl'evailing winds are from the northwest. 

Topography 
'l'he area for the mo1:1t part is level with 

some,local .a:reas classified as rolling with the 
exception of Township 150•27, where there are 
numerous steep slopes. The state-owned 
lands in the territory covered by reconnais• 
sauce are in faMy soliq block~. 

Accessibility . 
The l\fi:llneapoliS' and Rainy River Railroad 

serves this area. The terminals Qf the rail• 
road are Deer River, Cra:lg and Wirt. 'l'rains 
run from Deer River daily. On one day the 
trip is made to Craig and on the next day to 
Wirt. Shipments are made from Deer River 
over the Great Northern RaUroad. 

The Minneapolis and Rainy River Railroad 
runs along t11e western boundaries of Twps. 
61, 62 and 63, R. 26. The Wirt branch runs 

northwest from the center -0f Twps. 60, R. 27, 
to Twp. 149, R, 26, in which Wirt is located. 

The Minnesota, Dakota and ·W·estern Rail
road runs along the western boundary of 
Twps. 63, 64, and 65, R. 25, to Littlefork where 
it connects with the Minnesota and Interna
tional Railroad, The Minnesota, Dakota and 
Western is not a common carrier. 

State Highway No. 61, is -completed north 
fl'om Deer River to Section 36, Twp. 150, R. 
25. 'fhe right-of-way . is cut out . and grading 
done from there to the northeast corner of 
Section 25, Twp. 151, R. 25. 

The township roads are poor. They are nar
row, gravelled only in spats, and have no 
regular maintenance. lli the ,country around 
Bigforlc, which is primarily a 'Clay country, 
most of these townsl\ip roads are impassable 
for several days after a heavy rain. Due to 
the small number of settlers and tax delin
quency, it is impossible to build better town
ship roaus. 

" Itasca County Road, .known as "The Scenic 
Highway" runs from Bovey north and west to 
Eigforlc. ·'J1his is .. a fairly good all-weather 
roatl and• is being. widened and -gravelled. 

- The Big For1t River runs through this ,group, 
It has been one of the chief mean.a of trans
porting woods ,products, but lately very little 
use has been made of it in that ·respect. There 
are numerous Jal,es within the boundaries of 
this group and these act as water reservoirs 
and have an impol·tant influence on the water 
levels of the area. Their shore lines should 
be protected and the pollution of their waters 
prevented. 

Population and lndustrles 
The chief ·center of population within the 

area is at Bigforlc, which has a population· of 
167, according to tlle .United States Census 
re1>ort .of 1920. The remafnder of the popula· 
tion is scattered thl'oughout the various town
shiJ!S, Some of the towns have no settlers as 
in the case of Township 64-25. 

The settlers are, for the most pairt, of for
eign extraction witll the Scandinavjan coun
tries well represented. There is, also, a scat• 
t.ering of people from southern European ,coun• 
tries. Most of the settlers depend fol' a livli
•hood on winter work on the l'Oads or· in the 
woods. Some make extra money as guides 
during hunting season a;nd some supplement 
their farm income by trapping. 

'J.she towns within or immediately adjacent 
to this group, are very small. Bigforlc is the 
largest within the group. Deer River and 
Grand Rapids are the largest towns to which 
this ,group is tributa.ry. 

The larger :towns have good schools. Big
fork is just completing a very fine bui!ding, 
Rural schools are scattered throughout. the 
area. These range in size from a small one 
room log building, to those of frame construc
tion with two or more rooms. The schools lo· 
cated on the town roads are Qften <lifficult to 
reach, especially in the spring when the sno:i,v 
is melting an_d, also, after heavy, snowstorms. 
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Postoffices are located at Wirt, Marcell, Big• and 
,, 

tourist supplies. A considerable portion 
fork, Effie, Mack and Craig. These- are usu- of the income is del'ived from tourists. 
ally in conjunction with a country store. The Taxes and Oellnqu1:ncy 

mai~ leaves Bigforlr every other day on the Ta.-i: delinquency is rapidly increasing. Of 
train and daUy by auto. the towns worked in, a large ;portion of each 

is delinquent with the exceJ>tion of Twp, 150, Country stores are quite- numerous, '.L'hese R. 2'5, which is practically all ,timbe1·ed. The 
are the l,lSual crossroad stores carrying a di- land,s in this town whfch have been cutover, 
versified line of groceries, hardware, clothing are for the most part, delinquent. 

• 'l"ASLE No, HI 
BIG E'ORK GROUP 

Ownership and Tax Delinquent Lands 
% of 

P1•i.- l'ri- %of Total 
vate vate Tax Tax• Land % of 

ji Total % Land Laud Del!n- able Not Total 
'Total State % Pdvat!'l Frl- P.:i.ying I'ay- quen"C' Land Paying Not 

Twp, R, P. :\I, A1·ea Land State Land vate Ta.,es ing Land,'> Delin- T11,Xes Payl11g 
, .Actell, Ac-res. Lands, Acres. Land, Acres .. Taxe,s, Acree, ctuent, .A<:l,es. '.raxea. 

60-N M-W 4 20,991 O;OOlr 29 14,997 11 9,797 65 ,fi,200 35 11,M0 58 
60-N 25-W 4 23,960 6,440 27 17,520 73 12,600 72 4,920 28 11,360 47 
01-N 25-W 4 23,040 11,400 49 11,640 51 9,080 78 2,560 22 13,960 61 

,63--N 25-W 4 23,040 5 560 2,J, 17,4.80 76 13,000 74 4,480 26 10,040 44 
M-N 25-W 4 22,280 10:040 85 3,240 16 2,720 84. 520 16 1~,560 88 
65-.N 25-W 4 23,040 17,680 77 5,360 )!.'t 4,080 76 1,280 2<!. 18,960 82 
Gl0N 26~W ,1 231040 3,0SO 13 19,960 87 15,640 7!f 4,320 22 7 400 32 
63-N 20-W 4 23,040 12,280 53 10,760 ,17 6,600 61 4,160 39 16:440 7:1. 
6.4-N 26-W 4 23,040 12,240 93 10,800 47 4,880 45 5,920 55 18,16ct 79 
65-N 26-W •i 23,040 14,200 62 8,8clct 38 5,360 61 8,480 39 17,680 77 
60-N 2.7-\Y 4 10,651 4.36 4 10,215 96 4,815 47 5,400 53 5,836 51i 
61-N 27-W 4 8,640 3,400 30 5;240 61 3,800 73 1,440 27 4,840 sa 

149~~ 25-W 5 .23,040 3,800 16 19,MO 8•1 11,560 60 7,680 '10 11,48.0 50 
150-N 2it•W 5 23,Q;j{t .8,960 39 14,080 61 12,440 .88 1,640 12 10,600 46 
150-N 2.6-W 5 23,040 0,080 39 13,960 61 10,080 72 3,880 2S 12,460 54 
150~N 2't-W 5 ll2,lQ4 8,902 4.0 13,262' 60 11,880 90 1,382 10 '10,284 46 

-----. - ~--.- - -Totals,.,. ..•• 330,092 142,498 42 196,594 58 138,332 70 58,2b'i 30 200,260 59 

. The Property 
. 'fhis ,group consists of 26 towns-hips of 

which 15 have been. covered partly or wholly 
by a 1ietailed reconnaissan~e. · In these 15 
towns-hips with a total of 142,498 acres of state 
land, 80,210 acres have been mapped. 

Of the entire ai·ea. examined approximately 
100 acres are barren.; 250 acres, meado,v; 61,· 
656 avres, timbered swaml) and 18,204 acres 
timbered highland. , 

The rock content was noted on the highland 
and a total of 1,969 acres are stony; 277 acres 
are very stony and 389 acres are rock out. 
'crop. The remainder .has little or no ,stone. 
Of the 18,204 aicres Of highland,. 10,932 acres 
have.ti, hell.Vy soil and 7,272 acres have a light 

Soil Classification 
. . ,TJrn b.etter agi•iculturalJan,d is found along 
the river valleys. ~lid it hi here that the farm
ers are focated in. greatest numbers. soil. · 

'l'ownship 
GO·N 
60-N 
61-N · 
68-N 
64-N 
G5•N 
G1·N 
03-'N 
64-N 
65-N 
61-N 

HU•'N 
150-N 
150-N 
150-N 

T.ol111s 

., 
BIG FOE,I< GROUP 

TABLE No, IV 
Soll Areas 

Hange 
Heavy Solis 

Acres P.M. 
24-W. 4 ............................ 812 
25-W 4, ............................ 404 
25-W 4 .. t ... , •• , _, •••••••••••• ., •••••• 61 
25-W 4. ............ t • ♦ ................... 300 
25•W ,{ .............. ; ............. l,200 
.25-W 4 ..• " ......... ,..I< ...... ~ ......... I,. 400 
26-W 4 ............................ 125 
26•W 4 ..................... · ••••••• · · ·.ioo 26-W . 4 ............................ 
26-W 4 . .................. •1 •·•"'. •,t•t ••• . .. 663 27-W 4 ................... •••••· .•• 
25-W 5 ............... : ............ !'99 
25~W 5 .................... ;, ...... .1,r.01 
26-W 5 ............................ 1,SGS 
27-W 5i • ♦ .................. , •••• , ...... 393 

♦:,. ................. ♦ .t ...... , •••••• ~ ............ -,j .... ~ • 10,!•32 

Light Soils 
Acres 
2,1.67 

261 
645 
4.00 

. 1:025 . 
134 

1,106 
700 
585 
166 

···is:i 
l" • • * • 

7,272 

Peat 
Acrea 
2,745 

806 
2,274 
1 085 

18:325 
9,840 

741 
6,002 
7,097 
2,785 
2,4.82 

381 
2,840 
1,39G 
3,117 

G2,006 

The ,peat iri ltasca County is mostly of lake 
filled ori.gin. "The peat deposits in Koochich-, 
ing County al'e fa gener.al of the built-up or 
'high Moor type,'" according to bulletin No. 

16, "'l'he Peat Deposits of Minnesota, Univer
sity of Minnesota," This type did not form 

. under water, but by plant life deposited on 
top of the soil. 
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Dr. F. J. Alway said in his address on Laml 
ClasslficaUon, before the Tri-State Develop• 
ment Congress ·or 1921, "'£he peats are the 
poorest soils in the state for forest1·y pur
poses." He, also, said, "All of our peat lano. 
is to be regal'ded as potentially agricultural, 
but inexperienced settlers should be warned 
against locating on tracts wholly or largely 
covered with peat. SUclt -1ands belonging to 
the State -0r Federal Government, should not 
be allowed to pass to anyone without his first 
behig fully warned of their disadvantages. It 
would ,probably be better for the state, as well 
as the settlers if these lands wete entitely 
withdrawn from -settlement for a time." 

THE FOREST 
Swamp Type 

'fhe tree growth on the swamp areas is 

made up principally of the following,species; 
black ,spruce, white cedar ano. tamarack. 
There are extensive a1·eas of this swamp tim
ber land that support only a stunted growth 
of spruce. This may be due to several fac• 
tors, some of which are de-ep peat, poor drain
age, lack of some essential mineral element or 
a combination of the above factors. The to
tal acreage of · swamp land supporting this 
stagnant gl'owth is 11,322 acl'es or 18% of the 
swamp a1•ea in this groul). Whether or not 
this stagnant growth will ever reach me1·chant
able iiize, is problematical. lt may, however, 
serve as a steadying factor on water content 
and as a factor in maintaining water levels. , 

The remainder of the swamp area or 50,334 
acr,es, · supports some sort of merchantable 
growth varying from a few cords to 500 or 
mo,re cords of pulpwood, per 40 acres. 

TABLE No, V 

DIG FORK GROtJP 
Merchantable Timber Swamp Type 

.Ar.ea 
Township. Range. P. 11r. Acres. 

60-N 24-W 4 2,745-
60-N 25-W 4 806 
6l~N 25-W 4 2,274 
!l3-N 25-W 4 1,085 
M-N 25·W '4 18,325 
Gr.-N 25-W •1 9,840 
61-N 26-W 4 741 
63-N 26-W 4 G,092 
64-N 2G·W 4 7,097 
65-N 26-W 4 2,'18,5' 

· 61-N 27-W 4 2,4•82 
l49-N 25-W 5 381 
150-N 25-W 2- 2,&40 
150-N 2-6-W o 1,396 

:Slack 
Spruce 
Cords,_ 

177 
238 

2,658 
331 

9,479 
9,039,.. 

206 
316 

7,412 
5,669 

844 
197 

6,224 
1,052 

,--'.ram;1-1·uck-=-----
'£les. C'orcl,s. 

12 

'ii,210 
10,330 

825 

· .. iiis 
4,877 

155 
7 

l.GGO 

edar 
Poles. Posts. Ties, 

1,330 1,200 35 
41'7 1,976 210 

4,356 525 

';is',821 'io:saii ... ~ . , __. 

6,180 340 .. ':loo 
'""§' • ♦ •• ~ • .. 

. ·1,372 .. ~ . , . 
3,707 48 

soo .a,m · il'.os4 . ·a:iioo 
1,076' 210 

72,407 ;[22,107 24,306 
1,338 284 468 

Totals . .. . • .. .. . .. • . • . .. .. • 58,889 43,842 82,765 U,816 120,702 163,678 29,902 
Avera,ge amount per acre: _,9 "Cords, 1,9 ties, 2 poles, 2.8 1,osts. 

. Highland Type 
'l'he highland .species usually ,consist of a· 

mixture -of balsam nr,_ a,s,pen, white spruce, 
birch, and· balm. of Gilead. Scattered mature 
white ·nin~s ·are occasionally founcl throughout 
the>region a.nd .also .small stands. of N-Orway 
pine._ . · · · 

Althougll .the stands as a whole are Of un
even ,age, a large· part of the merchantable 
timber is either mature or over mature. Tihis 
is especially true ·of the aspen, balm Of Gilead, 
and balsam fir. · These s,pecies are not as de
-sirable, -commercially, as ,pine and white 
spruce. The aspen and balm pf Gilead are 
V'ery susceptible to atta;ck from fu11,gi, · and the 
balsam fir is·readily attaclced by the budworm. 

Much of the unmercha.ntable timber, or re
production:, is old enough to be out of that 
class but ·it is not large enough to bo called 
merchantable. The trees on some o:f the area 
are froni 75 to 100 years old and have a dia• 
meter Of only one inch at 41/2 feet above the 
ground, 

Ou the 62,006 acres of swamp there is an 
ave1·age per acre, for all s,pacies of: 417 trees. 
This, does not a:nean that each 8!Cre carries 
that number because actual conditions show 
that so:me areas are too crowded and others 
are far below the av~rage. 

• 

Unmer<:hantable Timber-Highland Type 
The highland r1:1production consists chiefly 

of balsam, aspen, . birch and jack pine with a 
scattering of Norway • and -white pin0' on the 
more favorable upland sites. 

The balsam h_as come up not only on tlte 
cutoYer areas, but also, under aeuse stands of 
mature timber. No trouble Will be found in se
curing a new growth of this ,species, but 
rather the problem will be to keep it from 
spreading to areas where it is not desired. 
Where it occurs in large quantities over large 
areas it is especially subject to budworm at
tack;· 

On the burnt and cutover areas, a large part 
of the aspen and birch reproduction is of 
sprout origin, springing from the stump or 
roots of the ttees destroyed. 

On the 18,204 acres of highland there is an
average for all species of 580 unmerchantable 
trees, pet acre. 

Damage 
The principal danger is from. fire, and to 

this agency, is traced a large percentage of 
the damage done to .timber and reproduction. 
'.Dhese fires covered. for the most part cutover 
areas following cutting op,erations. 

Some of the townships have been repeat€dly 
burned. This is true cif TwlJ. 60 N, R. 24-W, ,,1 
P . .M. A. total of 4,14a a"Cres of .State-owned 
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Twp, Rilnge P,:M. 

--· -.----
orr-N 24-W 4 · 
00-N 25-W 4 
61~N 25-W 4 
68-N 25-W 4 
04-N 25-W 4 
o5-N 2s~w 4 
61-N 26-W 4 
63-N 26-W 4 
64.-N 26~W 4 
oi;.-N .26-W 4 
01-N 27-W 4 

)49-N 25-W 5 
150-N. 25-W -fi 
150-N 26-W 5 

W,Pine 

Aten ~ 

TABLE NO. VI 

:BIG FORK GROUP 

MmRCIIANTAB1!E TIMBER-!llGHLA.ND TYJ'E 

N.l'ine J • .Pinc llulsam Aspen 

- -
in 

lltl,Ft, lld. Ft. lid.Ft, Cords lld. :Ft, Cords Bd.Ft, Cords Bd.Ft: 
Acres 

2;-110 21;ra2 
---~ - --- --

49,501 68;470 1So .:..·•· ...... -.. 110 1J) 48 

· 665 1,446 4,122 .. "i,iii6 
80 • • • .. l ~ • • 

8!!1 

606 141,222 34,310 ........... 2,094 618 20;:iMi 
700 ·200,i2s ... 7,600 .... 1:i10 

....... , '2,420 
~ f- •• - ••• 124 

1,200 
1,460 ..... ~ . 

1,425 65,302 32,00Q 257,108 783 .... ~ ....... 1,454 ........ 
259 1,500 ' ...... ~ ... "i 155 231 ...... 

1,106 5,310 ..... 350 ··yo~iiii ,··1:sio 2,1 .. "e.ooo 2,850 . , ' ... ~ 
1,100 10,810 784 984 

580 6,120 20,300 20,270 "ao:ooo ,176 'iii~oo 
153 

829 189,928 200 1,214 802 

, 289 s;osi,1sa ·· 20:ooi ·· · i;ooo ·s2s:soo 80 2:1oi,so1 
743 

4,690 
14,368 7,172 

1,808 14,835 •""520 
227,440 4,428 llS,oOO 1,37,1 

······ ,,, .. ~· ... 

f 
'l3irch llalm Wbite 

of Gilead Spruce 

Tics Cords Bd;Ft, Corde :Sd.Ft. - -9 ••"73 ....... .,;.,)'. .. '"'"''"""'· 

·1:s10 t • • • •-< T ~ 

"'243 .. ' ..... . ........ ,. 
1,355 ......... . ... ~ .... 
...... , .. "a ······ . ....... ., 
•.••-··· . ... ., ~ . ... 4,000 

·1,250 85 . ~ ... ~. 
100 ............. ~ 

340 114 

"i,060 ... 246 ... ~ _. f .. · ·ao,ooo .... ) ... 
'27,253 

73 ·oo.ioo ... iili; ;i;,ias',oai 3,176 
5,173 GSO 12,000 136,000 . ~ .... '" S,185 

'14'f,4p3 11\0-N 2MV 5 393 388,308 - - --- - ,_ 
6,714,084 310,037 381,820 181 707,080 27,034 2,000,077 18,343 20,250 as;aso 4,855 111,160 165\2,703,116 

Totals., ......... 18,201 . 
,1.vcrngo Junouttt,.per Afl!'c{770l3d. Ft. 

• · 2.8 Cords 
2.1 Ties 

The estimates nll convct!ed to board feet givo a totnl of 71,800,000 :Board :Feet, or 980 Bo~rd Feet per aero 
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land was found to be bUl-ned over and of this 
area, 2,389 acres are :re-stocking t-0 some mer
chantable species and 1,754 acres are not. 
When ,such re-peated. burnings occur, the val• 
ua,ble humus is destroyed ·and a scraggy 
growth of •bru11h springs up, •composed •chietly 
of willows, alders -and ftre cheny. This type 
if .given protection may be replaced after a. 
long period of years by merchantable species. 

The budworm llas not invadecl this a1·ea in 
epidemic form. a.'l yet. The 1arch sawily has 
killed most of the mature tamaraclc and bids 
fair to kill what reproduction is now left in 
the area. · 

The aspen and balm of Gilead is heavily in
ifected with Fomes igniarius, a shelf .fungus. 
Tlie nature balm of . Gilead is· especially 
susceptible to attack and when the fungus at
taclc is in the advanced stage, the , trees in
fected are usually broken off by the wind. 
About .90% of the aspen has been injured by 
this: disease. 

The wind is a factor of less importance. It 
usually •destroys only scattered trees although 
in some parts .of this area the damage done 
by wind has been considerable. This is espe
·cially true in Twp. 63, R .. 25. During the sum
mer of .1928, a winds·torm occurred which was 
of sufficient force to •break the tops and. also, 
uproot numerous large trees. This ,vas esl)e• 
eiaUy damaging to the white spruce, 

The animal damage is small. Porcupines 
are. the worst ofCender.s and especially dtnnag
ing to the remaining . trees on the cutover 
areas. Rabbits have not been so. numerous 
the :pa.st two years and their damage to re-

. production has not been severe, 

Special Uses 
. The townshi-ps •centering around Twp. 60, R. 

25, offer a wide. choice o.f recreational activl- • 
ties, of w.hich hunting and fishing are the 
major attractions. The country is dotted with 
lakes all r.,ontaining a -variety of game fish. 
Many of these lakes are easily accessible and 
offe1· good camping sites. Deer and bear signs 
are numere>us espe·cially in Twps. 150, R. 25 
and 26. Wolves appeared in small pacl,s in 
many .of the townships during the winter of 
1927-28 .and several t!arcasses of deer killed by 
thel.'Il were seen. 

'Phere are a number of summ~r resorts in 
thi~ area vai·ying ln size from a few cabins to 
large, modeln and comfo1-table lodges with 
bathing beaches and .golf links. 

Scenic · State Park, located in Tw_ps. 60 and 
61, R. 25; -with an appro:ximate a11ea, ,of 835 
acres of state owned lands and 796 acres of 
private lands is also incluo.ed in this region. 
This recreational center is well known for its 
fishing; boating, bathing, and beautiful scen
ery. The stand of. Norway pine in the par le 
is especially attrMtive and is an •excellent ex
ample of what ca.n be e:x;pected on similar 
areas Within the group, under a system of for
est management. 

Portions of Twps. 60 and 61, R. 25, are in• 
eluded in a game refuge. There are a num• · 
ber of good sites for game farms, one fox 
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farm now being in operation near Scenic 
State Par!,, · 

Conclusions and Recommendations 

'l'his group offers an excellent opportunity 
for the '.l)r8.!ctice of forestry. It contains 142,· 
498 ,aci·es of state owned lands and 58,262 acres 
of tax delinquent lands to which the state 
should secure title. A IJrimaty ,consideration 
is to consolidate .the state holdings which are 
designated as state forests. Afte1· this con• 
solidation a com!Jlete management ;plan can 
be made and the cost of administration and 
protection reduced to a minimum, 

AU swamps are incluo.ed as forest land 
areas. They are not -suited -for agriculture 
nor are they attractive wnen considered from 
a Umber producing sta,ndpoint. 'fimber pro• 
duction, however, -combine.d with ,game cover 
and watershed protection is the better use. 

Farming _in this area is a precarious oper
,ation n,s ma.rkets are limited and quite distant. 
Ninety per cent of the state lands ,covered in 
this gi·ou1J are unsuited to agriculture. Fpr 
tll.e tim:e being at least no state lands in this 
vicinity should be sold for agricultural pur• 
poses, as -there is. a great deal of privately 
owned land now lying idle. 

Township 150, Range 25, is fol' the most _part 
covered wit,h vir.gin tim•ber. Tlle cutting · on 
state lands in this town, should be carefully 
regulated and the slash disposal should be 
such as to favor a new stand of desirable 
species and to insure agll,inst slash fires. 
Thet·e is consid-erable fairly good agi·icultural 
land along the Big ]1ork River, but this is not 
being developed, and the state lands should 
b'e lcept in forest until needed for agriculture. 

Summing up t-he data for this group, the fol
lowing recommendations are made: 

The following townships should be set aside 
as forest towns and the state lands designated 
as state forests: 

Koochiching County 

'l'wp. 63 N R. 25-W 4 P. M. 
Twp. 64- N R. 25-W 4 P. M. 
Tw'p. 65 N R. 25-W 4 P. M. 
Twp. 63 N R. 26-W 4 P, M. 
Twp. 64 N R. 26-W 4 P. M. 
TWp. 65 N R. 26-W 4 P, M. 

Itasca County 
Twp. 60 N R. 24-W 4 P. M, 
Twp. 60 N R. 25-W 4 P. :M. 
'rw1J, 61 N R. 25-W 4 P. M. 
T'wJ). 61 N R. 26-W 4 P; M. 
Twp, 61 N R. 27-W 4 P. lVI. 
Twp, 149 N R. 25-W 5 P. M. 
Twp. 150 N R. 25-W 5 P. M. 
Twp. 150 N R. 26.·W 5 P. M. 
Twp. 150 N R. 27-W 5 P. M. 

The following townships in which no de• 
tailed reconnaissa.u•ce has been made but 
which are very similar to the preceding town
ships, s·hould be set aside as forest towns and 
the state lands within them designated as state' 
forests: 
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Koochiching County 
Twp, 63 N R. 27-W 4 P, lVI. 
'.rwP, 64 N R. 27-W 4 P. M. 
Twp. 65 N R. 27-W 4 P; M. 
'l'wp. 151N R. 25-W 5 P. l\'.L 
Twp. 152 N R. 25-W 5 P. i\I. 
T\vJ?. 151 N R. 26•W 5 P, l\L 

. Itasca County 
Twp. 60 N R. 26-W 4 P. 1\f. 
Twp. 62 N R. 26-W 4: P. M. 
TwP, . 60 N R. 27-W 4 P. M. 
Twp. 62 N R. 27-W 4 P. M. 
In the towns last mentioned a detailed in

ventory should be macie. and if the survey 
shows the stat.e lands to be of agl'icultural 
value, thei can be withdrawn from the for
est if the need for agl'icultural lands demands 
it. · Until this need arises, they sliould be kept 
in f(Jl'eiit and developed as forest lands .. 

Certain areas such as those surrounding 
Sceni,c State Parlt and around the ·larger more 
accessible lakes should be managed as recrea
tional areas. 
'Much of the cutovet· and burned ovel' areas 

are coming back to bi'ush or species of inferior 
value. It h(l,s . been found that pla:nting under 

" these. conditions has not been succ€ssful an!l 
therefore,. little of this area can be planted at 
the present time with the assurance of a goad 
survival of the stock planted. All new butns 
and areas cutover in .the f-.iture shoultl be 
promptly replanted, wherever necessary, to 
the more v.aluable ~ipecies. 

This area has an abundance of big game, It 
also o:ffets a l'etreat and nesting grounds for 
many of our game birds. Considering tlle . 
large amount of state land, it would be well 
to i,et aside TWps, 63, 64 and 65, R. 25, and 
Twps. 63, 64 and .65,. R. 26, as a"'public shoot
jng. ground and game refuge. 

PRELIMINARY MANAGEMENT PLAN FOR• 
TOWNSHIP 150 N, RANGE 25-W 5 P. M, 

Introtructi<?n 
'l'he reason that Township 150-25 in the Big 

Fork GroUI.J was selected for a management 
plan was that it presented most or the diffi
culties that would be encountered in such a 
task, The land ownership here is divided, 
the Stat.e of Minnesota owning 39%, and the 
relllalningi 61% being privately owned. The 
sections of State land and private land ar.e 
staggered or altetnated in the northeast half 
of the township and in the southwest half the 
state lands are scattered ~nd in small areas. 

'l'he timber here is virgin, much of.it is over
mature, sciine.is stagnant, and some of it is de
cadent. 

Some of the species growing here have a 
small market value, as only the better trees 
are taken, and some species are not •cut at an. 

There have been small areas cutover in the 
vi-cinity of this towru,hip, and with few excep
tions they are coming back to species of little 
commercial value. 

Parts of this township may be consid-erecl 
• as potentially agricultural if no time limit is 
placed upon it. It is in rea1ity a forest 1·eglon, 

but it is beset with all •of the difficulties that 
a forest wotldng unit can be, in northern Min-
nesota. · 

Under the present status quo, wherein man
agement, sale and $Upervision of the cutting 
of state timber •comes under the juriscliction of 
the State .Auditon the measurement of State 
Forest products undei· the Surveyor General; 
an<l the protection against fires, under the 
Commissioner of Forestry and Fire Preven
tion, it will be practically impossible to get 
.and unified action. The practice of Forestry 
calls for a centralized control, a control that 
will make possible the application of lessons 
learned through research, both in 1.his state 
and in other places where similar conditions 
prevail. 

Forestry is .a scie•nce, and the forest is the 
laboi-atory in which the forester studies and 
carries: on his · investigations, tr the resulta 
of his study are doubtful, instead of giving Up, 
the forester will start over ,a,gain, attacltiµg 
the nroblem fr-0m. a different angle. Then 
when he has worked out the solution, common 
sense demands that ,he pr-0ceed in the forest 
proper, the same as he did on his sample plots. 
• Forest research is a slow task as the sample 
plo1s . must be studied 1rnriodically, and the 
tree or the stand studied requires more·time 
to mature than the span of a human life. 

Economic Situation 
This. township contains 576 forty-acre subdi

visions. Of these 576 forties, 41, or 7.1% are tax 
delinquent. This- relatively very small tax de
linquency in this region can be accounted for 
by tne fact toot little of the township has been 
logged. 

A large lumber company at one time o,med 
four forties, but they have been logged and 
thtiy are now tax delinquent. This is a good 
illustration of the common .practice of the 
region. It wouW · not be un1.•easona'ble to ex
pe,ct the 36.5% of the land in this to,vnship 
that are owned by the same interests to go de
linquent as .soon as they are cutove1;. 

The State of Minnesota owns 227 for,ties, or 
39.4%. Big owners having holdings of more 
than four forties, the •common area for a 
farm, own 2,12 forties or 42.0%, of the town
ship, and 107 forties, or 18.6%, of the whole 
township are .ht the name of sma11 holders. 

Objects of Manageme11t 
In Minnesota . as in roost of the United 

States, the problem of Forest Management is 
to talce wild forest land and ,convert it into a 
f6rest which sha11 ·produce as muoh tlmbe1· and 
of as good a. quality as the site will permit, 
and hav!l it of such an ag€ that it .can be cut 

, a.nnually 01· perioclically, 
Timber growing along laloo shores or 

streamf, or along highways is excepted, as in 
cases of this kind, the timber may be man
aged from an aesthetic viewpoint. Another ex
cept1on is the timber that is groC\vn for water
shed protection, or to protect the banks o.f 
streams or hillsides from erosion. There will 
probably be. little cutting in tlle scenii:i and 
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protection. forests. The cutting there wlll be 
of dead and dying timber only, as the intrinsic 
value of the timber itself is of mino1· 'Consider
ation. 

In .malting ll! Management Plan, there are 
many t11ings to be ,consid.ered. ·some of them 
are: the species malting up the stand at tlle 
time, the SIJecies that can make the best use 
of that site, the SI)ecies most in demand by the 
local marlcet, the products for which the spe
cies will be cut, the volume available; the size 
and grade -0f the timber, the cost of logging, 
the cost of transportation to the point of man
ufa·cture, and to sbme. extent the labor mar
lcet. · 

SilvicultiJre . 
The accepted methods of logging in this 

region as practiced by the operators js to cut 
clear evtwyihing. that has a marirnt . valt1e. 
Reproduction -and imn1ature trees of the de
sirable species are shown no consideration; 
tlle only ·criterion is "will it bring anything 
on the landing01 .The promiscuous cutting of 
young growth is one of the causes of the pre
valence· of incoming aspens and birches on 
the cutover areas .of this state. Upward$ of 
25% of the volume of Umber cut in logging 
operations is inunature, . 

Iil the past some of the fogged-off highlands 
in this -vicinity, hav-e. been burned over in the 
sPl'ing following the Jogging. 011 these. lands 
as on the lands., t11at -were not burned over, • 
the reproduction has been mostly balsam fir 
and trembling aspen, and blaick spruce and 
cedar in "the_ swamps. The balsam is espe-
. dally Prolific. It is found growing under the 
other species in the stand, •befo1·e logging 
takes place, and it ·predominates after the 
mercha,ntn.ble materi<!-I has been removed. 
Although it is true that balsam is increasing in 
VIJ;lue as - pulpwood, it occupies a site that 
eould be used by tlle white spruce which is a 
muc.h, .superior wood botll for paper l)Ulp and 
lumbe-r. The tendency of the balsam is to 
grow in uense thickets of small trees rather 
-than into pulpwood sizes. 

. Method of Cutting 
'l'he method ot cutting in Twp. 150·25 will 

!)robably be tliat. of clear cutting, with seed 
trees. No white spruce should be c:ut that 
does not contain, at least, lour 8-ft. sticlcs or 
Pttlp with· a minimum top diameter of three 
inch~s.. The pine is olcl and defective and it Is 

. doubtful if it· would be advisable to reserve 
any of. it. 'l'his could be determined at the 
time of advertising the sale. 

Method of Brush Disposal 
All upland conifei·ous slash shall be IJiled -

· and burned. If the iogging is ,a winter opera-
- lion, the slash shall be burned by "progres

sh;e" 01• ''forced burning," and shall precede 
skidding. · The burning is to be carried on in 
such .a manner that no injury shall be dona 
to the reproduction, immature trees, o:r the 
seed trees left. 

If the logging operations are. carried on 
When there is no snow on tlte ground, the 
slash shall be ,piled in small compact piles 
whose height is, at least, equal to their diam-

eter. These piles are not to be more than five 
feet in height, and they shall be so focated 
that when ,burned there will be no injury done 
to the reproduction of remaining trees. The •' 
burning is to be done at a time when it is 
safe, ruid the piles are to be lighted on the 
leeward side of the pile, and also, on the lee
wa1·d side .of the itrea and permitted to burn 
up into tlle wind. No piles are to be built 
against trees, snags 01· stumps, except in the 
case of tl1e bui'.·ning or tlliarring of insect in• 
fected material. No win<lrow burning shall 
be permitted, 

In <lisposirig -Of the slash, pieces up to three 
1nches in diameter shall be cut into chunks 
four feet long and piled on top of the smaller 
slash ,and brush in tlle piles. In no ,case shall 
it be permissable to build a brush pile over a 
large to:P, All tops shall' be well · lopped and 
the debris placed upon the pHes, In building 
the piles, all the .butts shall be thrown ~awards 
the •centei•; this will give a cleane1· burn as 
well as making the -pile more water resista~t. 

All debris resultin,g from: the logging of up
land ha1·dwood.s shall be well lopped so the 
pieces come in close contact with the ground. 
Crooked tops and crotches shall, also, be cut 
so as to come in direct conta·ct with the 
ground. 

An efficient slaf;h disposal program would 
cause a closer utilization in tops and eliminate 
the leaving of cut products in tlle woods be
cause of their beilig covered by logging debris. 

Failure to nispose of slash or permitting 
slash disposal to lag behind the other logging 
operations shall be -0onsidered a sufficient 
cause for stoppini .logging operations on that 
State · permit .until the brush disposal is 
brought up to date. · 

Method of Logging 

All· logging operation~ .shall be cart•ied on 
,vith t:he welfare of the future stand in mind. 

Trees shall be felled in such ~directions as 
to do the least possible injury to reproditction, 
seed trees, or other trees io be left . 

The cutting of seed trees .or undersized trees 
shall be considered !IS a "wilful trespass" 
against the State of Minnesota. A scheclule 
should be included in the contrruct specifying 
the values of various sizes of immature trees. 

Where trees are broken in felling, througll 
inefficient or careless work, the volume- . of 
said· broken tree shall be scaled up as being 
full, .except for such defects as rot, fire s·cars, 
lightning damage, etc., and s,hall be so paid 
for. 

Stumps e:x:ceedi,ng one foot in height shall be 
.scaled up and paid for by the operato1• at the 
regular stumpage prices. 

All trees ,shall be •cut into logs of such 
lengths as to fully utilize their full mercl1ant
able lengths. Logs shall be of such lengths 
that the loss through ''crook'' shall be the 
minimum. . · 

Skidding trails shall be no wider than is ne
cessary, and no needless swinging or rolling 
of logs through reproduction shall be toler
ated. 
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Single horses only, and not teams shall be 
Used for dl·aying pulp and ties out to the 
road 01· landing. 

All wood ,cut on state lands that is -cut for 
camp_ use -shall be scaled · up and paid for at 
the regular stumpage prices. 

No bearing tree or witness tree shall be cut 
so as to leave a 1,tum.p height of less· than five 
feet. 

No section post, quarter post, established 
slxteenth post, meander post, or closing cor
ner shall be destroyed or removed. 

Failure of the operator to comply with the 
terms of the timber sale or the instructions of 
the supervising state officer shalf be deemed 
s)lffi,cient cause for stopping logging opera
tions on that sale until ·t11e necessary req_uire
:utents have been met. 

. Rotation and Cutting Cycle 

We h1we not enough -data to decide on any 
fix!a)d rotation or cutting cycle. .As Jias been 
said befote, the are.-i is not stocked to the de
gree which is probably · possible, nor is it 
stocked with the ritore desh~ble species. .And 
at .the present time there bas been so very 
little· work do,ne in the region in the cone1a.:' 
tion of sons and tree gr-0\vth that the For
ester's judgment based upon local observ-"
tions must be relied upon entirely, without 
spe,c-iftc investigative data; 

The cutting Qf the present croJ) may be 
clear cutting, leaving for seed trees ~uch 
trees · as are lleemed suitable. 

For the next -crop, which should ·be white 
pine and white spruce with a miscellaneous 
mixture, the rotation age could arbitrarily be 
be placed at 100 years with. a 50-year cutting 
cycle. 

Timber Sales Poliqy 
A c:omplete stem ,analysis was made of 25 

w:hite . spruc:e- trees growing. on clay soils- in 
Township ·160·25, and its immediate vicinity. 

The trees studied were all dominant, but 
natl m:ade YBl'Y erratic growbh; their ages 
ranged from. 56 to 118 years. 

Twenty pe1· cent of the trees studied were 
not over 133 years old wl1en. tlley were cut. 
Two of these five trees had mad-e better cubic 
foot volume growth than any of the others, 
even though some of the other trees were 
nearly twice mi -old. Two of these five trees 
were large enough to make merchantable 
·pUlpwood When they were 21-30 years old and 
two more· became merchantable when they 
we1·e 31-40 years old, 'fhe other trees did not 
becom.e merchantable until they had attained 
an age of 41 years or more. From this one 
can see that the white spruce trees fu i;his 
region. that made the best .growth when they 
were young, were the ones tl1at ).)roduced the 
best yields. 

If these five trees are disregarded in com
puting il1e mean annual growth; that is, their 
merchantable volumes divided by their ages, 
th'en these S))ruce trees. made the.ir maximum 
mean annual growth and, also, their maximum 
periodic growth at 101-110 year.s, If there had 
been more of the older trees, these maximum 
growths may 11ave been found to occur even 

later in the trees' lives. However, there is no 
reason why these five trees should be disre
garded. Considering these fast gi•owing trees 
alone, their mean annual· g~'Owth culminated 
at 61-70 ye.'l.rs, and their maximum periodic 
growth at 51-60 years. 

It .is very probable that if white spruce were 
planted in Ulis region, and if fires and other 
of its enemies wei'e kept out, that the cubic 
foot rotation would. be nearer 50 or 60 years 
than 100 or 110. 

The d,ata. from these same trees were simi
larly worlrnd up using the board foot as the 
unit of measure. When the fa;st growing trees 
were left •out of the computations the trees 
made their maximum -mean annual growth 
and, also, theh· maximum growth in the 101-
110 year '!)eriod, but it is ,possible tllat it may 
have occurred later if older trnes had been 
incfud,ed, When the young trees alone were 
considered, their mean annual growth and 
their ten year periodic growth was found to 
be greatest at 61-70 years. 

The above figures ,are based on the tree, as 
11 unit, In determining a rotation, a similar 
p1·ocess should be gone through using the 
stand, which is made up of. trees, as a uniL 
The reason for this is tllat as . the stand in
creases in age, it becomes crowded. When the 
trees commence to crowd each other some fall 
behind in their gi•owth and eventually die. 
Therefore, the hundred year old stand does 
not contain as many trees as it did when it 
was fifty or sixty years old. This is the reaison 
that the stand must be the unit of study in 
d.etermining rotation, and not the tree. 

As l1a,s been said before, the stand in 150-25, 
is a mixture of ,species, many of them unde
sirable. For.this reason, it was not possible tQ 
stucly the stand as .a unit. The study using 
the trees as a unit was merely to indicate the 
possibilities of the site quality. 

It Js a ·commonly lmown fact, that over ex
tensive ateas, in an untended mature stand, 
tho decay and ,casualties offset the growth. 

In U1e stands 'Of timber, tended by man, the 
growth greatly e:x:cee.ds that of natural stands. 
However, even in man grown forests, cutting 
&hould not exceed growth except in emergen
cies as in salvaging dead or dyin-g Umber or in 
w-arding off. epidemics. · 

In order to improve the present stand in this 
area, it may be necessary to cut clear and re
plant. The determining factor in limiting the 
area to be cnt under such a condition, will be 
the available planting stock. 

Unless it is reasonably, certain that the 
state lands will come back well stoclced with 

- Hl'e more desirable species · by seed tree or 
selective cutting methods, the state., stumpage• 
sold should be held down to what the state 
can replace by plan.ting the spring following 
logging. 

This township in itself is a r&latively small 
a1•ea, and for the present stand, the volume 
of the area to be cut will -be determined pri
marily by the am;ount of available planting 
sto,ck. As it is not likely that tlle State of 
Minnesota will have a forest nursery with 
available planting stoclc before the year 1933, 
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no Umber ,should be sold in this area bef-0re, 
except f-0r emergencies. 

It would be well to hold the size of a sale 
permit down to four forties or less, for t11e 
time being, and the maximum stumpage area 
sold in one. block, to (16) sixteen contiguous 
forties. Then if an operator buys more than 
four forties, compel hlm to finish liis oper<',· 
tions on each permit, and finish his slash .dis
posal. before per:mitting him to proceed on an
other permit. Ifowever; if the o,perator has 
several permits. and is operating several 
camps, consider each cam;p as a se.parate op
eration ,and ,compel the camps to · clean up 
their oper.ations and slash on each permit be• 
fore proceeding to other timber sale units. 

Logging operators cutting on state lands 
01• adjacent to state lands sl1all run and cut 
out a true line between the section corners 
and quarter corners involv,ed. interio1• f-0rtie$ 
shall be located by the methOd used in legally 
$Ubdividing a section. These lines and sub; 
division are to ,be checked by a ,competent 
state officer using a staff compass and a steel 
tape or chain. 

State timber shall be cruised and appraised 
by competent state -Officers before being of
fered or advertised for sale. l\fanagement, 
p]ans shoUld be completed, reservations made, 
and seed trees marked before the timber is 
offered for sale. 

The timber shall be $Caled and stamped on· 
the land where cut. 

In -cases where there are .several tiers or 
r}cks of timber on a l!mdin•g, there shall be a 
space of, at least, thrtie feet ,between each 
tier or l'ick; so it will be ,possible for the ,scaler 
to go between them and have a good chance 
to see the size and condition of the timber 
being measured. 

'l'he o;perator shall furnish suitable quarters 
separate from his own men and for the exclu
sive :use of such state officers as may be ne
cessary for the proper supervision of. his op
erations. These quarters shall contain a 
table of such .a size-as to permit the state men 
to complete their office wo.rk in a reasonable 
length of time and with reasonable conven• 
ience, These quarters are to be well lighted, 
and equipped. 

All brush and debris resulting from timber 
sale operations ,shall be dlsposed of as speci
fied under $lash Disposal. 

The staite officer in charge should have dis
cretionary powers as to the location and size 
of logging i'oads, sltidways, and other areas cut 
clean of trees. 

All rulings uf the State Sanitary Board ,shall 
be -complied with, both as to ,camp buildings 
and as to the camp site. State officers in 
charge of the o,peration should be empowered 
to enforce these regulations, · 

•...-, -~: ' > • 
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Cutting Budget 
, Considering a qu~.rter section of state land 
as a timber sale unit, it is practically impossi
ble to give the order in which the units should 
,be offered for sale. As the conditions are at 
the ·present time, Section 36 should be offered 
first. If, but a quarter of this section is of
fered, . it should be the southeast one. Th18 
has the best transportation fa:cilities at the 
present time. It ls possible to drive the tim
ber down the Big Fork River, ancl it is possi
ble to truck it to the town -0f Bigfork, seven 
miles to the east, on the Minneapolis & Rainy 
River Railroad, or to Deer River, thirty miles, 
south,; In the winter time the products could 
be hauled to Bigfork on sleighs. 

After thirty-six is cut, Section 1thirty-four 
would probably be the next logical area, as 
there are settlers living in that vfoinity. In 
thi,s ,v.ay the timber·could be offered for sale 
in the order of its .accessibility. This is the 
order in which it should be handled if the log-
ging we11e all done by ·small ol)erators. · 

A large lumber company has a logging rail
road running eastwards just two miles north 
of this township. When . this •company gets 
•~cleaned: up" in adjoining territory, it will 
make .a strong bid for state stumpage .In 
150-25, ,provided there is comi[Jetitfon. In an
other five or · six years, 01· whenever the 
"cleanup" is.made, the logging operations will 
in all probability be on a· lar.ge s·ca,le. 

As this company owns 36.5% of the land in 
this to,vnship, it will build 1·ailroad ,spurs into 
its holdings. When that is done, the northern 
part of tlle township will be more accessible 
than the southern part. In that ,case, the 
stumpage in the nortl1ern part would command 
a better marlret .price than the southern. Then 
if for any reason the company would not wait 
:for the timber in the southern part or if it did 
not want .it because of the light stand, this 
timber woulcl still be salable to small loggers. 
· _ ' Revision of Plan 

General revisions of mana..gement plans are 
usually made every ten years, and sometimes 
every five years, as well as at the end of each 
cutting l()ycle. 

'!'his is but a pl'eliminary report, and it is 
based on insufficient field data. When con
ditions become such that timber in this town
ship should be offered for sale, a more jnten
sive study sltould be made of the part con
·cernoo. · 
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The next examination should consider the 
,condition of th'e stand, and the economic con
ditions :as well as the stand's volume. 

There Jnay be a change in economic condi
tions which• will raise the price of stumpage 
and make a demand for such material as is 
now left ;in the woods. In such a case, it 
would be well to sell tlie stumpage on tracts 
having the inferior ,species, first, and hold 
baclt on the better ones. 
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Red Lake Group 

Location 
'rhe area covered in this group include.fl the 

following townships lying east of Red Lake: 
Koochiching County 

Twp. 154 N R. 26-W 5 P. M. 
Twp, 155 N R, 26-W 5 P. M. 
Twp. 156 N R. .26-W 5 P. M. 
Twp. 155 N R. 27-W 5 P. II'.[. 

• Twp. 156 N R. 27-W 5 P. M. 
'rwp. 156N R. .28-W 5 P. :M. 
Tw·p, 152 N R, 29-W 5 P. M. 
Twp. 153 N R. 29-W 5 P. M. 
Tw,p. 154 N R. 29-,:W 5 P, M. 

l3eltrami County 
Twp; 152 N R, 30-W 5 P. M. 
Twp. 153 N R. 30-W 5 P. M. 

Climate 
The •clunatological data was . taken from the 

U. S. Weather Bureau report for Littlefork, 
Ko<>chiching County, .which ;is the weather sta
tion n-earcat, to the area. . The mean annual 
precipita.tion is 20.96 inohes. The mean an
nual tempe1,ature i,s 36,2 • Fahrenheit. The 
highest recorded temperature is 99° and the 
lowe$t fa -:"52°. The prevailing wlnd direction 
is northwest. ;l'he average date of the first 
killing fro.st ,in· the fall ls September 8th anrl 
the aver~e date of the last killing 'frost i.n 
the spring is June 14th.· The latest date of a 
killing frost fa the spring is June 30th arid 
the earliest date oJ: a ldlllng frost in the fall 
is August 2nd. The average length of the 
gr-0wing season is 70 days, but actually there 
is only tll.e month <>f July in which there is no 
-danger from a ltilling r-rost. · ~ 

Topography 
The major portion of this area is swamp 

and, therefore, level, The highland consists 
. of strips. along the .water courses and numer

ous small islands J;caltered throughout tlie 
swamps. The t<lJ.)ography of these uplands- is 
gently rolling. The soil is free from stone. 
Most of the area is anade up -Of very wet peat 
and this sUJJports bnly a dwarfed growth of 
tamara:ck ,a,nd spruce. In parts of the swamn 
where the. PE¾tt is less deep and not-so wet 

. there is a fair amount of merchantable timber. 
There aire no lakes within the area and the 
f-ew streams ·on state land are, $mall. The 
two main rivers .a.re the .Sturgeon River w.hicl1 
flows east into the :Big Fork River and the 
Tamil.tack Rfver which· ilow.s northwest into 
Red Lake. . 

Accessibility 
'l'his area lies adjacent to the Minnesota and 

International Railroad with principal · shipping 
points at Big Falls and Kelliher. It lies from 
five to thirty miles distant from: the railroad. 
The Twomey-Williams Coml)any's temporary 
logging rai11·oad running west and north from. 
Big F1alls, has· made a large pa1·t of this ter
rltory readily accessible for the present time. 

State Highway No. ,1 ,parallels the main line 
of the Minnesota and International Railroad. 
.A. well-'Jhaintained highway leaves Highway 

No. 4 at Blackduck and runs north through 
Kelliher, Waskish and to Baudette. In addi
tion to these l1ighw.ays, there are some co;u.uty 
and township roads, chief of which are t11e 
Big Falls-Pine Island road along the Sturgeon 
River, the Wasldsh-Nordin road and the Kel• 
Uher-Nordin road. These 1·oads are impassable. 
in wet weather. There are, also, a number of 
ditch bank roads and old logging roads which 
are PM19able <luring the dry season. While 
th,ese secondary roads a.re not :passable in the 
summer, they are suitable for hauling logs 
by sleigh ur trilcl;: in the winter. 

The Sturgeon and Tamar-ack Rivers run 
t11rough the area and both are suited to driv• 
ing logs .. '.l'h:e logs taken down the Tamarack 
River have been vaned across Red Lake to 

- Redby and those taken down the Sturgeon 
River have gone to the Big Fork and then to 
the Rainy River. Immediately north is the. 
:mac1,·ruver, a dri'veable stream which is, trib• 
utary' to the Rainy River. . 

Population and Industries 
The po,i;mlation in this area is scant and 

very scattered. A large part of the area is 
not settled at all and .has no rbads or schools. 
Kelliher with a population of some 500 people, 
is the only town within the area. It is an old 
fogging town:· whose business has greatly de
clined in recent years. It J:iii.s stores, c4urches, 
a,. :postoffice, a school,. and· a hotel. Nordin 
Postomce in Township 154-29, is a small set
tlement and trading center. 

Immediat~ly aiija·cent to this area is the 
village of Big Falls and also the settlement of 
W<asltish. Big Falls is one of the main ship• 
ping points and. it has stores, hotels, a post
office, a s•chool and a church. At present Big 
Falls is fairly prosperous on account of ite 
being hoo.dquarters · for the 'l'womey-Williruus 
Logging Company. Waslcisll is on upper Red 
Lake and it-has a postoffice, ·two stores, aud 
a hotel. Its business in the ;past ·has been 
logging and commercial fishing, 

There are a few s•ettlers along the Stu,:rgeon • 
;River and quite a nu.mber north of Kelliher 
along the K1!1liller-Washkish a,n9- Kelliher-Nor• 
din roads. The nationality of the settlers is 
neterogenous in nature, with the Scandinavian 
:preclominatiJig. '.Many of them live on farms 
;but ,suJ>s!st ·chiefly on outside work such as 
road work, timber cutting or comm€ircial fish• 
ing on Red Lake. 'l'here are a sufficient num
ber of schools within the area to take care of 
the settlers. 

Mucli -0f the land in this te-rritory was• ac• 
quired as .homesteads and settled with the evi• 
dent intention of developing it agriculturally. 
This land, at best is margina,1 even when de
veloped and very expensive to develop for ag
ricultural ,purposes. While the timbe1· lasted, 
the settler was ,a,ble ·to make ,a living by sell• 
ing his timber iand working in the woods. 
About the time most of the timber had been 
cut, ,an extensive system. of drainage took 
place, whtch resulted in high taxes, tax de-
1inquency and widespread abandonment. 
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TA!3LE No. Vil 
REID LAKE GROUP 

ownership and Tax Dellr1quent I-ands 

Total 
Total Stnte •% Private 

Twp. .R. P. M. Area Laud State Land 
Acres. Acres, Lands, Acres. 

154-N .26-W 5 28,040 16,800 '13 G,24.0 
155-N 26-W 5 23,040 19,320 84 3,'720 
156-N 26-W r, 23,040 20,680 90 2,360 
165-N 27TW 5 · 23,040 1.8,040 '78 5,000 
156-N 27-W 5 23,04.0 18,700 81 4,34.0 
1Sll'•N 2S·W 5 23,040 2,551 11 20,489 
152-N 29-W 5 23,04.0 6,640 29 16,4.00 
153-N 29-W 0 23,0fO 20,080 87 2,960 
li/4•N· 29•W 5 23,040 11,019 48 12,021 
152-N :io-w 5 23,040 6,441. 28 16,599 
153-N so-w 5 23,040 5,239 23. 17,801 

Totit!s .... ~ ~ ,. 258,440- 145,610 '57 107,930 

. 
Of :the 258,440 acres which is the gross area 

of tlrls ,group, 145,510 acres, or 57%, are state
owned and 107,930 rucres, or 43%, are privately 
owned. Of the pr!,vately owned land, 59,961 . 
acres, or. 56%, ar-e tax delinquent. Op.ly 19% 
of the total area :in tbis ,group is payJ.ng taxes,, 
One townshi'.ll, 156-26, has no. tax delinquencies; 
this if1, no doubt, due to tb.e fact that 90% or 
the land is owned by the state, and the· tim
ber on the private lands has not yet been cut. 
lt will be noted, thu.t there is only a small 
tax delinquency in Town$hip 155-26, Where 
8-1% of the lands are state-owned. The. land 
paying taxes in tb:ia township is located along 

Prl-
%of 

%of Pd• Total 
vate vate Tax Tax- Land %of 

~ Land Land Delin- able Not Total 
l'1•i• Paying Pay- quent Land Picy_ing Not 
vate Taxes ing Landi! Delln- Taxes Paying 

Land. Acrea. Taxes. Acres. quent. Acres. Ta.,ces. 
27 2,400 88 s;s40 62 20,640 90 
16 8,120 8-1 600 16 19,920 86 
10 2,360 100 ·2:200 44 20,680 90 
22 2,800 56 20,240 88 
10 1;440 33 2 900 67 21,600 94 
89 10,409 51 10:oso 49 12,631 54.. 
71 8,280 50 s,120 50 14,761 64 
13 6$0 23 2,280 77 2~,360 98 
52 4,240 35 7,'781 65 18,800 82 
72 7,760 47 8,839 53 15,280 66 
7-7 4,480 25 i3,321 75 18,560 81 -- -43 4.7,969 '.\4 ii0,961 6G 205,472 .si 

the· Sturgeon River and in the northern ,part 
of the t-0-wn where there are a few tintberetl 
forties. The 1·emainlng towns,hips all have 
a large ,per.centage of their lands tax d•elln• 

·. quent, due, no doubt, to the fact -that the 
timber has b.een out, · 

Area of the Property 
An intensi:ve exanµnation was made of 94,· 

678 8/Cres of state land within the abov-e- named 
townships. Of this amount, 85,111 acres are 
&,v:a.mp and 8,540 acres are highland, botb. .of 
which support tr.ee growth; 927 acres are non
timbered antl include .oven meadows, open · 
muskeg, and barren lands. 

TABL(, No. VIII 
RED LAKE GROUP 

Soil .Areas 
:Hen;,ySoil 

Acres. 
Light Soil 

Acres. 
5 •••.• ,. .... ,4-......... 1 .. ,.,.~ ......... _. .......... _ .. . ..... 06~ 

316 
•. ·-1:ii:i 

Peat 
Acres. 

1,26'7 
17,527 

8,293 _E:;:: :_::::: :-: : : : : .: : : : : : ~: ~::::: 
5 ... ...... ', ...................... ; 

1,289 
122 
383 
258 

6 .. J ............................. , .. --.. .. _ ••• 73% 
; 7,561 
17,411) 

2,264 j! .............................. . 
. 1,920 
il,740 

() .............. , ....... , .............. . .. ... Mis 
665 

1,539 
448 

5 ............................. . 
5 •.•.••• ; ....................... . 10,854 

4,!J02 
4,791 

6.· .. , ....... · ..................... ,·. ·-· .•• o .. · .......... _ ....... , ............... -.. .. . 

The Fore!'lt 
Tb.a free .growth ii¼' claisseru as two main 

types, namely; the. swamp type and the high
land t:y,pe. 'l'hese wgain are divided into mer
chantable timber and unmerchantable timber: 
'The.timber, on. th.e area tributary to the Tam
arMk River and south of the. Sturgeon River. 
bas been cut over, -and the area ;north of the 
Sturgeon River has some merchantable tin1-
ber which is in the process ot being loggecl. 
On a kl;tg,e part of the area. the tl·ee growth 
.,irill neve~• reach merchantable size on account 
of puisent soil· -conditions. 

Th~ merchantable timber in this group is 
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---1,725 6,Slii 86,038 

foJ1n,d on scattered tracts of hlghland and in 
parts of . the swamp w.here ilie peat is some
what sllallow and drainage more favorable, 

The swamp supports· ,a stand of spruce, 
ceda1· -and tamaraclt with the spruce predom
jnating. The . highfa,n.d. supports a mixture of 
white pine, Norway pine and ja~k pine with 
white pine predominating. Intermingled with 
these are aspen, birch, balsam, cedar and 
sl)ruce in varying amounts. It has been noted 
on the area that when the original stand llas 
been cut, aspen and balsam reproduction ·come 
in abtmdantly. Very little of the highland 
area is coming back to the more valuable 
species. 
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On the state lands covered in six townships, 
namely: Tw.vs. 152, 153 and 154;. R, 29, Twps. 
152 and 153, R. 30 and Twp. 156, R. 28, there 
are only forty cords of spruce pulDwood, thirty 

cords of balsam pulpwood and three cords o: 
bil'ch which are of me,rchantaible size at the 
present time. Tl1is has been ,considered a neg
ligible quantity and left as an item of conser
vatism in the calculatfons. 

TABLE N~. IX 
RED I.iAKEl GR0U:P 

Merchantable Timber-swamp Type 
Area 

Township. Range. P. 1\r. 
Covered ,--Spruce--, 
Ac:res. Bd. Ft. Cords. 

,........-:-'*Tamarack---., , Cedar 
Bd, ln. Cords. Tles. Poles. Posts. Ties. 

154-N 26-W 5 1,267 
625:500 

- 511 1,025 535 'faiisa 'io:iso :t55-N 26-W 5 17,525 11,352 
'f3',soo 

38,071 25,695 "i:aa5 156-N 26-W 6 8,275 437,il00 3,168 20,835 
155-,N 27-W 5 7,561 150 308 

14,225 
620 

88,5~ 372,832 
80 

166-N . 27-W 5 17,419 • 2i:400 1,770 :>.15:ooo 3,958 3,305 8,229 · as:sso 2,746 

Totals •-.••··--••!••··· 5·2,047 984,500 16,951 298,800 64,197 44,380 109,528 430,598 4,161 
Average amount, per acre; 25 bd, ft., 1.6 -0ords, .9 ties, 2.1 poles, 8:3 posts, 
"'Most of the Tamarack shown in the abov·e esthmi,te,_ is dead. · 

TABLE_ No, X 

Area w. 

RED LAKE GROUP 
Merchantable Tlmber-Hlghland Type 

Town- Covered Pine N. Pine ;r. Pine ,--Balsam--, 
ship Acres '.Bd, Ft. Bd, Ft. Bd. Ft. Bd. Ft. Cords 

15~~26 1,781 •156,095 145,050 240,000 - - 1,457 
lliG'-2& 1,605 2,837,0;!0 1,4ii7,540 310,300 6:4.06 185 
156-27 1,llS 110,600 54,851! 2,500 1,206 

,......;-BJrch---:-, 
Bd. l!'t, Co1·ds ·.ries 

S,ooo 270 2,185 
2,400 277 15 

182 75 

Mls
r--Aspen~ ,-c;el!aneous-.. 
Bd. Ft ... Cords Bd. Ft. Cords 
406,420 587 900 12 

8,510 34 30,550 
l,60,645 62 

~•otals 4,504 8,404,615 1,657,440 552,800 5',406 2,848 10,400 829 2,275 575,575 683 31,4-50 12 
,A.verage .amount, pe1• acre: .1,380 bd. ft., 1 cord, .5 ties. 

" Thi-s makes a total of all species both swamp 
a:rid highland of 7% million board feet, 86,000 
cords, 49,000 ties, 110,000 l)ole$ 1:1.nd 431,000 
:posts·. Ou a per acre basis, thls is 132 board 
feet, 1.5 cords, 0.9 tie$, 1.9 poles and 7,6 posts. 

On the 85,111 acres of swamp type in. the 
entire group, there is an average numbe1• of 
914 unmerchantable trees, per acre. 

On the 8,540 acres of highland· type in the 
entirei grou:ti there is an average number of 
86.8 unmerchantable trees per acre. 

- DAMAGE; 
There have been only a feiw fires on the 

area and these are mostly old burns on cut• 
O'Ver land, The other injury is light. The 
a:wamp species, tamara;cic and spruce, are, -for 
the most .part, worthless .a:n,d will never reach 
merchantable size. This -is ,because they 
,grow in wet sw,amp!j, where the peat is very 
deep, About 50 l)er -cent of the tamarack_ has 
been atta•cl,ed by the lavch sawfly in varying 
d·egrees of severity. The white pine is abOut 
15 per cent -defective, the Norway pine from 
5 to 10 per cent and the cedar a.bout 40 per 
eent. Most of the 'damage on the last three 
is due to• heart :rot. 

$PECIA,L USES 
There is a fair amount ,of ,game on the area

of 'which deer and moose am the .most numer, 
ous. Since· the :State owns .such a la1~ge pro
portion of this area, it would be well to set 
nart of it aside as a game refuge and devote 
some of it to public shooting grounds. This 
uae wHl in no way conilict wtth its use for the 
production of timber. ' 

The11e are a great many ditches in the 

• swamp areas and along these there is usually · 
a growth of aspen; On a.ccoun.t of the site, 
however, the aspen becomes defective at a 
very early age an.d will not make a good grade 
of merchantable timber. It is, valuable, l1ow. 
eyer, as beaver food. There are area,s 1:1imilar 
to this in Minne~ota on which the beaver 
thrives and it would- be well to investigate 
further the possibilities of raising beaver in 
th_e •ditches throughout this region. 
CONCLUSIONS AND RECOMMENDATIONS 

T,he area1;1 E!ll'.<1-mined _ Within th!s group aro 
prlniarily forest lands and agriculture should 
not ,be encouraged. Of the 94,578 acres ex
amined, 1,725 acres, or approximately 2 per 
cent, is classed as heavy soil. However, being 
of small sizes, •Sca,ttered and remote from mar

. ket, these ar€as can be considered as no better 
than marginal land. 'l'h'.ll few setilers within 
this area a.re no·t su,bsisting on. rugrlculture 
alone, but derive a major part of their in-comes 
from outside work. A study of the tax records 
has brought out -the fa.ct that most of the 
land, after the timber is cut, •becomes tax de
linquent, ,and shows that the number of set
tlers is decreasing rather than increasing, 
thus discouraging the development of improve~ 
l'nents whi-oh are necessary in an agricultural 
community. 

As ra-pidly as .possible, the state should ac
quire all privately-ow.ned forest lands within 
the areas, set aside as st.ate forests. Many of 
these lands are already tax delinquent. 

The highland which is mostly of a very 
sandy •chara,cter is, ideal for forest production. 
It consista mostly -of small islands surround·eil 
by large b·odies of deep wet peat. This rf,· 
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'duce the fire hazard to a minimum, and ,~ith 
the pr-0·,Per forest. mooagem:ent. almost insures 
a continuoue, yield of forest products. 

The area as a whole· is most suited to for
est production. The swa,mp areas where th·e 
peat is shallow ;produce}:!> a. fair ,crop of tim
ber; · Where the peat is deep, there is only a 
scrubby growth of trees. -on, the shallow ,Peat 
areas,. it_ would be ad_yj~able t,o, study soil 
oonditions after logging Ji.as taken place to 
deterpune if moisture condi:tions change 
enough to, irnrmit a. more l"apid tree growth. 

On the area,s whieh -produce very slow-grow
ing swamp species, the productio,:tt of game 
should be . the predominating use; De.er, 
1noosl;l, ,caribbu,. beaver,_ -grouse and ducks. are 
found in th-e area aoo these. should · be pro
tected ~ufficientl:f to .pertnit- of their maxi
mum- production. Until some :means is found 
of accelerating the ,gtqwth of .the swam.P tree 
specles, they~ should :b.e prot-ected and pre• 
S'Elrved as. ,game ,cover. ' 

-Tlierefore, it is recommended that the fol: 
lol\Ving · to'\Vl'.l.ships be declared "Forest.· Town
ships," and the state lands <therein ,be made 
permanent state forests, ga:me xeru,ge and 1:>ub
Iic shooting .g1·ounds. 

·seltr;;irni County 
Twp. 152 N- R. 80-W 5 P. M. 
Twp. 1_53 N .R. 80-W 5 P. M. 

Koochiching :col.!trty 
~vp. 152 N R. 29-W 5 P. M.., 
Twp-, 153 N R .. 29~W 5 P, l\I. 
Twp. 154- N R: 29-W 5 P, 'M. 
T1Vp. lo3N_R..28-W 5 P. M •. 
TW{T. 154:.N R, 28·W .5 P .. M .• 
TW:t>, l55N R, 28-W 5 P. M. 
'.I'wp. 156 N R. 2s~w 5 P. M. 
Twp. 153 N R. 21-W 5 P. M. 
T:wp, 154N R, 27-W 5 P. M .. 

, Twp. 155. N R. 21~w 5 P. ]If, 
T:WP,. l5G;N R. 2'l-W'5 P. M. 

__ .. Tw:p.157 N~R- .27-W LP. l\f. 
'l!wp. 154 N R. 2ff·W 5 Ji .. M. 
'l'WP, 155 N R. 21fW 5 P. M_. 

Twp. 156 N R. 26-W -5 P. M. 
Twp. 157 N R, 26-W 5 P. M. 
Twp. 155N R. 25W 5 P. M. 
Twl}. 156 N R. 25-W 5 P. '.M. 
Twp, 157·N R. 25-W 5 P. M. 

.An inv.entory of the timber and lands has 
bee-n -carried on in the first .eleven townships 

• listed and a .pr~,Iiminary- management plan 
made. · . 

The last ten townships are very similar in 
eiharructer to the first eleven and contain a 
lat,ge amount of -13tate lands. An inventory of 
these townships should be made as soon as 
possible so. that they ,can be- inqluded in the 

· nmn.a,g-ement :plan for the wllole ar.ea_. 

PRELIMINARY MANAGEMENT PLAN 

. Tamarack Rive.r Area 
In addition to the L/1,nd Classifi•cation, it was 

deemed advis:;i.ble to present in tliis re.port t11e 
essential features . of a. management · :plan for 
state-owned forest land& :so clail!·sifi.ed. Neither 
time nw · funds J?0rmitted · of · the .fo,:mulation 
of a dektiled management pJa:n. for. the total · 
area covered, so areas were selected on whiclJ. 
,could b1:1 demonstl'ated the possibilities of 
growth.· · 

One area is tributary to the Tamai-a.ck River 
and is, therefore, given tllat name. It ineludes 
35,357 acres in T-0:wnships 152, 158 and 154, 
ll,ange 29, and Townships 162- and 153, Range 
80, a d·esc-ription of whi1ch was .given in the 

. Red La1ce Group. Here it suffices to say that 
the entire .atea has been cut over and that 
much of the remainirig timber is of a scrubby 
and· dvrarfed · cllaracter. which Will never grow 
to merchantable size. 

The area was, therefore, divide'd -roughly into 
non•producing and producing. Under the first 
category are the areas tJ,iat produce tre€S 
which do not malte a one inch diameter g:rowth 
in thirty years. Thi.s illvi~ion if:l ihe one used 
by the FedGfal Government on the Chippewa 
National Fo:i:est for the same pu1·_pose. The · 
following table shows the classifl.oation: 

TABLE No. XI 

TAMARACK RIVER ARliJA 

Land Classification-Area in Acres• 

Total 
Township. .Area. 

152-2!1 ........ , ................ , . 1,920 
153-29. _.; .. , ..... , .... , •••••• , ••. 10,738 
1fi4-20 ....... , ...... : ...... .,, •• , 11,010 
152-30 ••• ,. ........ ,. ...... ,. ; • • 0,441 
,153~30 ................... _.,._ .... 5,239 -Total., .. , ••• ., ... ,,,., ....... 3ii,357 

•Data. .talten db.:ectly from; field sheets. 

-------TL"\IBElRED . . , 
~-~Swamp>---~, ,-------Bighland......----... 

. Non• Non-
Producing, Producing, :Producing. J?l'oducing. 

760 \ 1,160 
7,977 ' 1,617 
5,llSZ 4,461 
4,650 202 
4,102 11)9 

23,171 7,629 

·1:078 
615 

1,514 
448 

3',655 

Barren. 
.. '66 

221 
50 

490 

827 

Growth studies were made of the most im• 
,pormnt .species which were present in suffi
cient number$ to consider. These were made 
for the purpose of getting a mean annual 
growth · figure for these species so that the 

.growth could b-e \l)redicted. To get this, qua1·
ter acre plots were laid out; the average .tree 
calculated and measured. The -computations 
are based on a, 12-inch stump height and a. 
8-il'l·ch top diameter. 
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TABLE No, XII 
TA:\!ARACIC ).UVER AREA 
Summary of Average Yields 

Avera-i;e Average 
Mean Mean Annual Number Annual Average Average Total Merch, Average Growth Trees Volume Growth 

SJ]ei;les. 
A.ge )). B. H. Height Length Volume PerT1·ee Per Per A.ere Per Acre Years. Inches, Feee Feet. Cu, Feet, 

Spruce ........... 114 4.5 35.5 21 Cedar ., ... _ ....... 129 6.1 35,2 23 Balsam ......... , 70 4,5 36.8 19 Aspen ............ 32 4,6 41.5 20 
Jaelc l'lne ., ...... 28 4,9 3U 24 

In this area tlrere is a negligible amount of 
mercl.Iantable timber, as stated above, so only 
the possibilities of growth in the unmerchant
able -timber had- to be considered. Therefore, 
the .stancl was tabulated by sections, and by 
•means o-f the -mean annual gr-0wth per tree, 
the increment was calculated for 20 years on 
the highland and for 4.0 years for the swamp, 
On the species -for which there were no growth 
studies :made the mean -annual growth was 
estimated on the basis of general knowledge 
of the species and a compa;ri-son with the 
other mean annual gr-0wth figures. 

TABLE No. XIII 
TAMARACK RIVER AREA 

Probable Net lncremeht After Deduction for 
Loss in Numbers for the Rotation 

Swamp Cu. Ft. 
Tamarack . . . . • .. . . . . $96,000 or 9,950 cords 
Cedar .. ; , .•..• , . . . • 889,000 or 163,000 .poles 
Spruce • , ..••. , .••... 1,222,000 or 13,590 COl'.dS 

Highland 
3,007,000 

Aspen , ......... , ••. 1,049,000 or 
Balm of Gilead, .. , .• . 5,000 or 

_ Birch .. . • . . • . . • .. . . . 138,000 or 
· -Ba.1tIB.~-•· •••••••.. ,.. 1541000 01· 

Norway 1?1ne •. ,, •••••.. ~ 2,000 or 
Sack Pine .. "· .. • .. . 35,000 vr 
--Ash ••••• - •••• _.. • • • • _ 90,000 <>r 

1,473,000 

TABLE No. XlV 
Converting Factors 

11,640 cords 
60 cords 

1,530 cords 
1,710 cords 

20 cords 
' 390 cords 

1,000 cords 

1 Cord .... , .... ; ........... , . . 90 cu. ft. 
1 Cord ..••..•..••.. , . , . . . • . . . • 500 bd. ft. 

33 Poles ,. , ..................... 1000 bd. ft. 
, 250 Posts ....................... 1000 bd. ft. 

RECOMMENDATIONS_ 
Highland Type 

'.L'here was a good original stand on. this type, 
composed mo-stly of white, No1·way and some 
ja,ck pine. After logging, Jio,wev,er; a stand 
matle -up mostly of inferior species has come 
in. · 

Growth studies could not be made on a suf• 
ficient number of trees to :fix the rotation; that 

- is, the age at wllich the stand should be cut, 
so it had to be estimated, It was estimated 
that in 20 yea.rs more, if will again be ready 
to cut for pulpwood or cordwood. Therefore, 
the increment was calculated for 20 years. 
At the end of that time a total of 16,350 cords 

Cu. lreet. Acre. cu. Feet, Cu. Feet. 
1.32 ,012 472 620 6.4 
2.72 :023 462 1,260 9,8 
1.20 .018 660 790 11.3 1,54 .04-8- 328 510 15,9 
1.61 ,057 £44 880 31,4 

of all species, or on the 3,655 productiv,e acres, 
a yield of 4.49 coros per acre can be expected. 
TJlis is a good stand and will warrant a log
ging operation, even though the tracts are 
small and scattered, and the species• inferior 
to the original stand. 

It is, therefore, recommended that nothing 
be cut in this type for 20 years and at the end 
of that time, Iog:ging shall be started and the 
stand cut clean and );Jlanted immediately after 
cutting, mainly to Norway pine. Tllls species 
is best suited to this type ·of land, but white 
.pine ,can be planted on some of the better 
sites jcl;ll'd jack pine on the poorer. 

' Swamp< Type 
This type is niuch mo,re difficult to handle. 

The increment was ca~culatetl for 40 years, 
not because the timber will ,be ready to cut 
at that time, but so that the ex,p.ected volume 
could be determined. The stand will be very 
piediocre; y!eltling o;nly, 23,540 icords and 163,-. 
000 poles, or on. the 23,171 productive acres, 
only 1.02 cords and 7 poles per acre forty 
years hence. Needless to say no timber should 
be cut for at least 40 years and during that 
time more intensive gr-0wth studies should be 
made, •preparatory to formulating a more de• 
tailed management plan. 

PRELIMINARY MANAGEMENT PLAN 
Pihe Island Territory 

The area examined consists of 56,551 acres 
in Twps. 154, 155 and. 156, R. 26, and Twps. 
155 mid 156, R. 27, The timber in this region 
is for the most part mature and the cutting 
should be continued. However, it should be 
regulated and limited·. 'l'herefore, on the basis 
of growth data •collected, and wi.th the esti• 
mates cif merchantable timber as taken in the 
field, the cut can be limited, subject, of course, 
to change when a detailed management plan 
is made. ·· 

Swamp Type 
The rotation in this ty,pe is fixed at 150 

years, until such data is collected which will 
definitely determine it. This was approxi
mated from general observation in the are?,, 
as the age at which the species in this type 
are merchantable. 

Due to the lack of accurate g,rowth dam lt 
is necessary to make another assumption and 
that is that the growth or increment in mature 
stands wi.11 just balance the decadence. This 
is·not true exactly but it is true enough for all 
p1,1actical purposes at the present time. On 
this basis, then, the following table was con• 
structed from •rable XVI. 
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Tola! 
Area 

Township Covered 
Aorea 

155-26 1,781 
156-26 1,605 
166~27 l,118 

Total. .. 4,504 

--· -
/ 

Tollll Area 

TABLE No.xv 

*MERCHANTABLE TIMBER~WAMP TYPE 
• PINE ISLAND TERRITOJ.W 

SPRUCE TAMARACK 

j 

CEDAR 

Arca Producing lld, Ft. Cords lld, Ft. Cords Tice Polee PoBfa Ties 
'l'wP, Covered 

Acree 
Merohnntable 

Timbel.' 
Acres Per Per Per Per 

Total Acre Total Acre Total Acre Total Acre 'rota.I - -- - --154-26 ~,267 600 .... ; ... \. .... ., 511 l ....... .... 1,025 1 -035 
155-26 1 ,525 9,598 525,500 55 11,352 1 · iia;soo 'ii)' 38,071 4 25,695 
156-26 8,275 5,631 437,600 78 3,108 1 20,835 4 14,225 
155-27 7,561 440- , ..... , 150 .T 2-ifooo i:\i" . J!OS 1 620 
150-27 17,419 1,938 21,400 11 1,770 3,058 2 3,805 - - ---

298,800 Tota:Je ... oZ,047 18,207 084,500 53 16,951 1 16 64,197 -1. 44,380 
.. 

•Timber over 6 inches D. ll. H. considered mercbn:ntable, 

NORWAY 

TABLE NO, XVI 

•MERCHANTABLE 'l'IMBER-filG'.IILAND TYPE 
PINE lS):.AND TERRITORY 

Per Per Per Per 
Acre Total Acre Total Acre Total Acre - ---

1 ~ f ...... ..... .......... . .... , • * •• ~ •• . ... 
3 12,683 1 19,186 2 .. i'Jas .... 3 88,524 16 3i2,835 66 
1 92 ...... 80 
2 8,229 4. 38,58(! 20 lr,740 I -. 
2 109,528 6 430,598 24' 41,611 1 

. 
WHITEPINE PINE JACK PINE BALSAM lllROH ASPEN 

Arca 
Producing 
Merchant- lld, Ft. Bd.Ft. Bd.Ft. Bd.Ft. · Cords Bd.Ft. Oords Ties Bd.Ft. Cords 

able ----- --.--- .... ·- -Timber 
~cres Per Per l'or Per Per Per Per Per Per Per 

Tolnl Acre 'rotnl Acre Total Acre Tot~! Acre Total Acre Total Acre Tot:il Aer~ Total Acre Total Aero Tomi Aero 
- ----

1,300 456,095 351 145,050 112 240,000 185 .. . ii:406 '"4 J,457 1 8,000 6 370 ..... 2,185 2 406420 312 587 .... 
1,368 2,837,920 2,065 1,457,540 1003 310,300 227 185 .. 'i 2,400 2 277 .... 15 8,510 a 34 .... 

218 110,600 99 54,850 49 2,500 2 1,206 182 .., • .-1 75 .... 160645 144 62 .... -- - --- --- ---
2,886 3,404,615 1,180 1,657,440 573 552,800 101 5,406 2 2,848 1 10,400 4 820 ...... 2,275 1 575,575 199 683 ..... 

"Two Tpwnebips- with no higblnnde, 154, 26 and 155, 27. 

MISCELLANEOUS 
··,--.---

Bd. F.t. Cords ·----
Per Per 

Total Acre Total Acre 

000 1 12 .... 
30,550 22 ...... .- .. ~ ~ 
•..:••• ► .... ... .,._, .... ---
31,450 11 12 •.•• 
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TABLE No, XVII 

Lll\IlTATION OF THE CU'l' 

Pine Island Territory 

on 18,207 Producing Acres. · Efwamp 
Present Stand . 

Type. Rotation 160 Years. 
Allowable Annual Cut 

Speclei;, Bd. Ft. Cords. Posts, Poles. Ties. 
\ 

Ed.Ft. Cords. Posts. Poles. Ties. 
Spruce •• , ••.•••.•.•• 
Tamarack •••••••••• 

-9!H,500 16,1!51 ... , .... ....... -14:sso 6,600 113 • t • ~ '.' .. ":i!iil ~ 
Ceda.i• , .•.• ·, ......... 

298,800 "64,197 ······· ••tt>••· 2,000 428 ··2;875 .... 730 • •••••• ♦ ♦ .......... 430,598 109,528 4,161 28 -- -- --- ------. 
Totals ... , .... ,-t .... 1,283,300 81,148 · 430,598 109,{;28 48,541 8,600 641 2,875 730 324 

From Table XVII it will be seen that on this 
area the1·e t;houlo. be cut each year 1>nly. 8,600 
board feet, '541 cords, 2,875 posts, 730 ,poles and 
32.4 ties of all . ·sl)ecies, or . its equivalent of 
320,800 board feet, This is a very small 
a.mount :indeed, but it sh<>ws conditions as they 
actuall.y a:re an.4 ·it :Pr<>v~s that if the state 
intends to ke•e1> ifs forests in ·a productive -con
dition and ·provide a continuous cut it cannot 
sell as much timber as }las been the ,policy in 
the past. · It is <true that this will not be a job 

- for a large Jogging coDJcern but there ate a 
gi•eat niany small operators who would bid on 
this . .small a.mount. By semng only this 
amount Of timber it will give the state a much 
better . opport'Unity to "Supervise the cuttings 
with a limited force. 

This timber should be cut in such. a-manner 
as tv :in,sur.,·a future crop. T.he best method, 
no doubt, wm be .a clear cutting in strips, 
though a great de:al of res.earc:h work along 
this line is necessary before this can be stated 
definitely, There is comparatively little 
known a.bout the silvical characteristics of the 
swamp s:pecles, and since these species form 
a large prono:rtiol.li of s41,te-owned timbe1·, the 
ttained' personnel of the forestry department 
should concentrate upon a, study of them. . 

H'iShland Type· 

· Th.e highlimd in this area is a good pine site 
with an averag-e stand of 1,9:14 board feet of 
pine pet: acre. See Table ]{,YI. 01 the pines, 
Norway Dine seems to be the .specie,s to· favor 
bee,a,use .it is more easily.Jiandled s.ilvicultur
ally than white vine and it is -more valuable 

· than .Jack ,pine. The area occupied by pine 

should by all means be reproduced to vine; 
Norway pine on the major partion of the area, 
white .pine on the best sites, .and Ja-clr pine on 
the :poorest. 

The ,cut of the white and Norway pine must 
necessarily ,be limited so as to insure refores
tation. Therefore, a diameter limit of . 14 
inches D. B. H. has been set for these species 
to insure advanced"l'el)roduction. · Besides this, 
a, miUID1um of two Norway pine seed trees 
"Should be left to the acre to Jnsure seedling 
reprodudion. On this area, then, there are 
only 1,753 board feet of white and Norway 
pine to the acre and this amount is less than 
should be left on an acre· to insure a future 
crop. Therefore, it is recommended that no 
white or Norway :Pine shaH be ,cut,. except the 
dead, down, and insect and fungus• infested. 
trees. 

The remaining stand, including .taclc pine, 
balsam, -birch, asven and miscell81neous spe
CU!S shall be cut ,clean; no clear ·cutting ·to be 
don~ however, until the state has a forest tree 
nursery atid is :prodwcing a .sufficient nuntber 
of trees to plant bare areas. 

The exception to this is on ai•eas where ther.e "
is sufficient Norway pine to se,ed in the area, 
where the ot-her species .sh'ould be cut clean 
in a good Norway pine s.eed year. AJter the 
:;;tate ii:; producing nursery ,stock, the/fe species 
ma.y be cut clean and planted as expeditiously 
as the prodll!ction of nm,sery 4,tock .permits. 
on ,inaccessible m·eas where the stumpage 
value of :;;eed trees exceed& the ,cost of arti• 
:ftcial replanting, they should be cut clear and 
planted. 

4.0 
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Chippe:wa Forest Group 

. . Location 
This groU,P is wholly within the Chippewa 

National Forest and lies between and east of 
Lake Winnibjgoshish and Leech Lake. 

The. area · covered includes the following 
townships; 

. · 1tasca County 
TWp. 147 N R. 26 
Tw1;1. 147 N R. 27 

Cass County 
Twp. 144. N R • .26 
Twp. 14.5 N R. 26 
Twp. 144 N R. 27 
Twp. 145 N R. 21 
Twp, 144 N R. 28 

whole, the agricultural activities are limited 
to eutting a little wild hay and tilling a few 
small garden tracts. 

Most of the land belcin,gs to the Federal 
Government or to . the State, although there 
are "some privately owned lands and !ll!dian 
allotments. The -state land is part of "The 
State Swamp Land Grant," of March 12, 1860, 
and as can be expe·cted, most of it is swamp. 
In the nine townships under ·consideration, 
there a11e only 9,000 acres tax delinquent, 
but this, no doubt, is accounted for by the 
f.act that there is. very little !l}rivately owned 
land within these· townships. 

The Property 
. -TW1p,. 145 N R, 28 The •state land examined in this group 

'l'wp. 145 N R. 29 amounts, to 41,082 acres aud the survey shows 
All west of the 5'th Principal l1eridian. that 32,126 acres, or 78%, are swamp, and 

, 8,956 acres, or 22%, are highland. The 8,956 
Climate acres of highland are mostly pure sand, in 

. As can · be expected, as fa1• north as this places ,rerging on a sandy lo3illl. A total of 
rea lies, the winter are long and rather sev~re 8,879 a:cres are das-sed as light soil and 77 
.-',d the sum.rn.ers short. T.b.e United States acres as heavy sciil. Nearly all of .the high• 
Weather :Bureau gives the following data for land is made up of islands within the swamp. 
the s~ation at Winnibigoshls,h Dam. The mean They vary in size from a fraction of an acre 
July t~mperature as 68.2° Falirenheit, the mean to forty or fifty a:cres, but only a very few 
January,temperature as 5.0° a.nd the mean an- come near the f10rty acre size: 
nuat tewverature as 39.0". .The highest The swamp land is· nearly all peat, varying 
temperattt.N un record is 103 ° and the lowest - in depth from a few inches to many feet. The 
-46°, ·The same stationgives-•theaveragedate swamps are very wcl and 8,7~6- acres are en

. of the. last· killing frost as May 16th, and .the tirely without tree growth. Of this 3,712 acres 
average datl' of the :lltst killing frost as Sep, are natural meadows and the remainder or 
tember 22nd, while killing frosts may occm• 5,024 acres are either too wet to grow trees 
as late as J-une 11th and as early in the fall as of any kind or the tree growth has been de
.August 17th,. 'l'he average annual precipita• stl'oyed by fire, insects or fungi. 
tion is 25.78 inches.. The ,prevailing wind is 
northwest, · 

. '.Topography 
As a whole, the area is level to sltght1Y 

rolling with occasionally a small al'ea that is 
hilly •. .'I'he main ckaimi.ge. is southea.st to the 
MlssissippI River. · · · 

Accessibility 
The Great Northern Railroad passes tp.rough 

the -0-1•ea, from east :to west and is· paralleled 
by State Highway No. s. Rci-!tds nre fairly 
num,erous and radiate ill all directions .from 
Bena, a town on the Great Northern. The Soo 
Litie (:M:. St. P. & .S. s. M.) Railroad, runs 
through the southwest portion of the area, but 
it is too fa.r to one side to be an important 
factol'. None ot tke -area is over five miles 
front a ,passable road and most of it.is within 
'Bight .miles of ,a shipping :Point, although a 
small portion i(, neal'e1· twenty miles. 

Bena, Federal Dam and Ball Club, are good 
trading •centers, and have schools, .post offl:ces 
and stores. In· addition, there are £1idings at 
P,ortage Lake and Schley, all valuable as 
shipping point-s for forest pr-Oducts·. 

Population and lndustrie.s 
There -i& a fairly laI1ge Indian settlement, in 

and immediately adjacent to Bena. A fe\v of 
the In.dians live on their allotments part of 
the yt>ar, but do little or no farming. On the 

Twp .. 
1<14-N 
145-N 
147-N 
14•1-N 
145-N 
1'17-N 
144-N 
14li-N 
1411-N 

TABLE No, XVIII 
OHIPPEIB'A FOREST GROUP 

R, 
26-W 
26-W 
26-W 
27-W 
27-W 
27-W 
28-W 
28-W 
29-W 

Soil-Areai;:. 
,.--.Highland--., 
J:Iea.vy Light 

Soil Soll 
P. !IL A1:rcs. Acres. 

5 1,382 
,5 ~.. 4S 
5 554 
5 M 2,ss2 
5 50 1,607 
6 203 
5 1,492 
5 684 
5 267 

Total. ......... 77 8,870 

The Forest 

Pea.t 
Acres. 

u,oag 
143 
997 

'i,547 
7,152 

134 
8,162 
2,467 

485 

32,121) 

The swamps m,ve never produced any mer
ohantAble timber and it is doubtful if they 
will under the present soil conditions. The 
exception to this is an oocasionar strlp of 
swamp along the highland where th~ peat is 
shallow and the tree growth is fairly good. 
· Most of the swamp area is covered with tao:n

araclc and spruce less than si:x incl1es in dirum
eter and due to their size they are ·classed as 
•reproduction although, the average age is 50 
year.a. The range of ages· for most of these 
trees is from 15 to 110 year1,. 

Except for a few isolated areas, the high
land ha,s all •been ·cutover. Pine seed trees 
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were left \vhen the area was first log,ged but 
most of these have sin•ce been sold ind cut. 
On the whole there is very little merchant
able timber left on the area. 

Timber sales and management wherever 
J)Ossible sb,ould .be in cooperation with the 
Fede1·a1 Forest Service. 

On the 32;344 acres, which contain tree 
•growth of merchantable species, there is an 
average, per , acre, of: 118 board feet, .18 
cords, ,33 ties, .. 21 poles and .42 posts. Con
verting all the timber to board feet, it giyes 
an av.erage, per were, of 224 board feet. 

Of the immature trees or reproduction on 
the same area, there is aIJ. average per acre, 
of .509 tl·ees. From the last figure it might 
be inferred. that th:ei area is fairly wen stocked 
With rnproduction, 'Dhis, however, is not en• 
tirely true, as• some of the area is overstocked 
and some· unde1\stoclted, 

Datn.ule 
. . The merchantable timber 1,uns 'fairly sound, 
not over 10% of the volume being d,efective, 
except the Mpen ·wl1ich on the average will 
run at least 50% defective. 

The immature highland species. are, also, 
uniformly sound except white. pine and as.pen. 
About 40% of the White pine is slightly dam
age<!, by the pine weevil and 15% of the as.pen · 
1,s damaged by fungi,. (Fomes igruarius2. In 
both ,species• it is the old,er trees that are ·dam
aged most. 

In the immature swamp species, tamarack 
and spruce, the .. damage runs heavier. •About 
70-% . .of the tamarack has been attacked by 
the larch, sa.w :fly and in some small areas the 
infestation is .so severe that most of the trees 
are .dead ot dyin•g. About 15% of the spruce 
is· dama.ge,d~ by inse·cts .and fungi, b'Ut the at
tack is not serious -enough at present to, kill 
the trees. 

·spe9ial Uses 
There ate . numerous Jakes, large and small, 

th.at in-lllaces have good possibilities for recre
ational pur.posei; and are being m;ed for such 
in a limited way. 

.'.['here is·-very Ilttle game within about two 
miles Of the main. highways, but the remain
. der of the highland is well-stocked with deer. 
'.£'he swamps have ,practically no game at 
present, but are well adapted to, moose and 
caribou. The lakes, within· and adjoining the 
atea, ate natural ·resting and feeding grounds 
.for all waterfowl. 

• •7 > • 
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The whole area, if kept tree clad, is val
uable for the protection it affords part <if the 
watershed, near tlie head of the Mississippi 
Rivei'. The s~vamps are great natural water 
retaini~g areas for regulating stream flow. 

Conclusion .and Recommendations 
The ~1ighland, except on small local areas, 

has a sandy aoil and ls of no value for agri
culture·. It has 'Pl'Oduced, at least, one good 
oroi) of piue, and. judging by the amount of re
producti'on coming in, it is ·capable of nroduc
ing valuable timber crops indefinitely. The 
kind, quality and v.oJume, of timber produced 
will depend a:lmost•entirely on the infensity of 
the forest mana.gement applied to the area. 

Planting on the area at this time ls not 
fea·sible because wost of it was logged ten .or 
more years ago and theTe are only a few 
small tracts where the ,ground is not fafrlv 
well covere•d, either •by small trees• or b; 
brush. For these . areas already <,mtover an: 
restocking, the most pra:ctiool thing to do, is . 
give intensive fire pi'otection and when thi 
timber nears a mercrhantaole size, worlr out 
cutting ,program. If a fire occurs and most ,; 
the timber is lcilled, this burned area shouh.. 
be planted at once. ·· 

Nearly all of the -remaining merchantable 
timber is aspen and. birch. Thls is deteriorat
ing rapidly and should be cut as soon·· as pos
·sible. It is, for the most part, of ,iuc.h poor 
quality that it should be sold as• soon as a 
purchaser can be f-0und, but not un·,il provision 
has been made ,to ,plant pine a.nc -spruce,. on 
the area, as soon as the a·spen a·.id birch are 
removed. . 

The area should be ke).)t permanently in for
est and. none of the state lands sold for agri-
cultural purposes. · 
. The scattered state lands should be consoli

dated through e:xichang,e and purcha:se, as solid 
blocks· are necessary for the ,best managem-ent 
and protection. 

The Federal Government should own all the 
swamp land,s, tributary to Leech and Winnibi• 
goshish Lakes so• tlley could be us·ed "as reser
voirs for power development and in flood con-
tl•ol mewsures. · 

Studies on the cost and effect of drainage 
which are now being carried on to determine 
H the swamp;;; can be made to produce mer.: 
chantable timber should be :eontinued. 

An effol't should bl} made to marlcet the 
slow growing spruce in the swamps as Christ,. 
mas trees, 
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Cook County Group 

Location 
The land at·ea considered in this report lies 

in ,,the east. half of Cook County. It includes 
state land m Twp. 64, R. 1, 2 and 4 E; and 
Twp. 63, R, 1, .3 and 4 E. of.the 4th Principal 
Meridian. 

Climate 
The U. S. Weather Bureau Station nearest 

this -group is lo'Cated at Grand Marais, but this 
is not an all year -sw.tion so the data is taken 
from the station at Winton, located west of 
the area and at a lower elevation. The Win
ton -station gives the mean annual tempera
ture a-s 38° Fahrenheit, the mean January 
temperature as · 4.6° · F. and the mean July 
temperatqre as 68.6° F. The lowest for Jan
uary is minus 48° F. and the highest fol' July 
is 98., F,. 

The average annual precipitation is 25.58 
inches. 'rile average d•ate for the last killing 
fr-0st in the spring is May 27th and the aver
age dat€ for the fir-st kHiing frost in the fall 
is Septemoer 22nd. Killing frosts have been 
Jmow:n to occllr as late in the s·pring as June 
17th, and as, early in the fall ·as September 
3rd._ , 

The altitude at Winton is 1,325 ft. and for 
the re,giqn ml/cter discussion the mean altitude 
has been ~stimated ·-as being 1,550 feet above 
sea level. 

'Dhe prevailing wind direction for the year 
is northwest, but for the summ.e1• months it is 
more west. · 

Topography 
'l'he cl1ief -characteristic of the country is its 

mountainous topography. While the eleva
tions of the hills are not higl1, if mountain 
country is considered, · the hills with their 
steep· rugged rup,pearance are very noticeable, 
perha):>s because th€re are no outst\anding 
elev,ation,s 'With which to compare them. 
· · Go-lng north from Lake- Superior, which has 

an altitude of 602 feet, the increase in eleva
tion is very apparent, as is evidenced not only 
bY the climb necessary to get there, but by 
the late .appearance of i,prlng, and the early 
frosts in the fall, 

In this .territo1•y, lakes as a whole are lai'ge 
and nttmerous, and almost invariably lie in an 
easterly and westerly direction, 

'l'he region is entirely within the Lake 
superior watershed. · 

Acces!libility 
· There are no con1ll10n carrier railroads ~vith 

in the •county, ·but the General Logging Com
pany Railroad .runs north and east from 
Hornby and passes north through th& east 
side of Twp. 63, and 64, R. 1 west. T,his places 
the railroad im:mediately west of the area un-
der consideration. · 

State_ Highway No. 1 follows· the shore of 
Lake Superior, and is from two to twenty 
miles diE,tant from the different parts of the 
area considered. 'rhere are several good roads 
exte-nding .back from the shore a, few miles, 
and one that runs north from Grand Marajs 

-~ - ' ' ~ 
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through R. 1 E., and another that runs noHh 
from. Hovland to McFarland Lake. In addi
tion there are some old tote roads tbat can 
be opened and used for sleigh and truck haul
ing in the winter. 

'l'r1e- .main outlet for timber will be the Gen
eral Logging Company Railroad, although from 
most of the area, it is entirely feasible to- haul 
the logs to some landing on Lake Superior. 

'!'here is a good harbor at Grand Mal'ais, 
whi'ch is the lar.gest town adjacent to the area. 
It has good· stores, a post office an(l a school. 
Hovland, on Chicago Bay, has a postoffice 
and store and is about twenty miles northeast 
of Grand Marais; on the State Highway. 

Population and ll'ldm,tries 
'£here · are a number of settlers along the 

shore and inland a few miles, who cat•ry on 
dairying to some extent. Along the shore 
the principal indust1·y is fishing. 

'rhe value of local agriculture is very small 
and, within the territory covered by this re
port, there are no settlers. 

Lumbering was carried on quite e::.tensively 
at one time, mostly nea1· the shore and along 
the Pigeon River, but for a number of years 
this industry has been. almost at a standstill." 
Now that the General Logging Company has. 
almost -completed its railroad, logging opera: 
tions in the county ·will soon be on a large 
scale again. 

In· checking over the tax delinquent land in'· 
the1:1e townshi.Ps, it is found that a total of 6,720 
acres are· delinquent; and that nearly all of it 
went delinquent soon after the timber was cut. 

"Pra:ctically no land is tax delinquent where 
the timber is still uncut. 

The Property 
In this group of . townships, there are ap

proximately 119,680 acres. Of this, 31,040 
· acres belong to the state {25,357 -acres of which 
have been examined), Seven thousand two 
hundred forty acres are in lalces, 6,720 a:cres 
are tax delinquent, and the remaining 74,680 
acres are owned either by private -people or 
by the United States Government; 

Of the state land under consideration, 17,419 
acres, or 61!%, are highland and 7,938 acres, 
or 32%, are lowland or swamp. 

Nearly all of the state land llas been set 
aside as a permanent state forest, and some of 
it is within the boundary -0f the Superior 
National· Forest. 

Most of the 7,938 acres of lowland consists 
of peat swamps. U1mally the peat is not very 
deep, but und,erlaid with solid ':rock. In a few 
instances a lowland area is found where the 

· soil is a clay loam or ,sandy clay, but inval'
iably• full of rocks. 

'l'.he 17,419 acres of highland is tolling to 
mountainous. Areas free from rocks are very 
few, and most -0f the land ,grades from stony 
to~ rock outcro:p, Seven thousand eight hun
dred fifty nin~ acres are •classed ,as heavy 
soil, and· 9,560 acres as light soil. 
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'1WBLE NO,XX 

CCJOK COUNTY GROUP 
MEROHAJITAllLE TIMBER 

__ ,_ 

I··• NOR< . . BAL-. . WHITE WAY• 
PIN.E .PINE1 JAQK PINE SP~UCE TJ\.MARACk CEDAR 

t -.--.- --- , 

l 
Ti'/Jl, R. P.llt. Acres Bd.Ft,. Bd.Ft. :Bd.:Ft. Cords. Bd, Ft, Cords 

1 
Oorcls '1'ics Bd:Ft. Poles Posts ties 

---,:..-...- .--•- ------
64N 4-E 4. 4,605 1,892,000 34,000 . 23,000 ........ 700,000 11,669 1;432 10,818 .......... 5;842 . 34,608 10,121 
03N 4.-'E 4 10,300 1,805.1)40 8,430 •••'••r•• ..... 3 829,320 16,692 457 4,816 ... ,.!••· 30,488 1.21,077 21,966 

.63N 3-E 4 2,878 1,651,000 ... "400 '··o:ooo 29,000 Ji,508 8 3,460 • • • ~ • ♦ • r 3,460 '28,136 22,728 
64N .2•E 4 1,856 ~45,000 . . . ~ ..... 1,221 . . ... ~-- ... 214 . . . . ~ ... 45 110 i 130 
64.N 1•E 4 4,134, 2, 05,000 374,000 177,000 ~-.. I • ~ f o t 8;389 ' 73 1,005 35 . 546 
l!aN l•E 4 1,408 93,960 · 4,96.0 001,500 

..... ,5 ... .,,. ~ "'' 3,317 
....... 2 

801 '"i;;W, 292 287 1,124 
...-----,.. ---· ----- ------ ---. 
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'rhe area contains numerous lar.ge and small 
lal<:es, and also many streams, but only few of 
the lakes are within or adjoining state lands, 

TABLE No, XIX 
COOK CO'ONTY GRQuP 

At.ea of Soil TYpes 
r---,Etlghland--. 
Hea.vY Light 

Soils Soils Peat 
Twp. I R, P •. M. Acres,, Acres, .Acres. 
64"1:if 4E, 4 3,393 . :i,❖as 1,302 
63-N 4/El, 4 3,756 3,805 
63-N 3E, 4 710 1,289 879 
64.-N 2E. 4 .... , . 1,404 4'52 
63-N 1E. 4 3,04.4 1,090 
64-N: lE. 4 1,084 414 

Total ••• . . .. • • 7,859 · 9,560 7,942 
Grand Total , ... , •• -..... : .. , , •••• n25,361 Acres 

Most o,f the rand in .tbi>s. ,group is either rock 
outcrop or underl!l!ld wUh rock, Because the 
oub:rop- is so pv1walent, it is not shown on . the 
map fo.c tiie -group. · · 

The ;Forest 
The -original ·stand of timber in this country 

was mostly white t>me. iand Norway pine, but 
a fire ,burned oyer large areas about sixty 
years ago and on these ar€&1 a,spen, birch a,nd 
Jack Plne !has taken the ;place of much of the 
pine. . 

In -t-M more iruaccessi.ble areas where the 
fire .did no damage and where there has been 
n-0 . logging, -ther.e are Still. some very- gotlll 
stands of pine. There is a scattering.of good 
white spruce throughout ,the highland. The 
1;,wampa, ·for the most _part, bave a fair stand 
of black .spruce mixed with <iedai·. 

Unmerchantable Timber 
On the total are.i, of 25,361 aicres in this 

group ther-e are the following amounts of un
merchanta.ble timber: 1,666,000 balsam, 1,065,-
000 spruce, 762,000 aspen, 515,000 birch, 262,· 
000 cedar, 250,000 jrock pine, 33,000 white pine, 

· 8;000 tama:t-ack, 1,000 Norway pine, and 14,000 
:mii;cellaneou,s: species- or a total average num
ber per-acre of 181 trees·. 

Damage 
Balsam, of wllich there is considerable, is 

badly · in!iested with the spruce bud worm. 
'!'here ia- har.dly a. large tree . within the area 
that is not affected to some extent and it is 
not unusual to see acre after acre where every 
•balsam is dead .or dying, Undoubtedly within 
a f~w years nearly f;l'V'ery large balsam wm 
be dead. 

The .spruce so far is fairlY. sound, ,but the 
bud '1Vorm is also working on it. 

The white pine is only about 15% defective, 
aspen about the same, and birch about 25%. 
Defect has been deducted on all species, but 
on balsam the loss· is 'Constantly increasing. 

Special Uses 
The no1•thern part of tllis area contains 

some of the most beautiful scenery in. Minne
sota and this scenic beauty can be preserved 
if the proper logging methods are used. · 

The summer,;. in the region are cool. The 
lakes are d'eep and clear, some of the shores 
are ideal for SllilI1lller homes or hotels, and a 
ra,pidly, inicreasing · tourist trade is ,being de
veloped. 

Game :is abundant in the woods. It is not 
at all imusual to· see moos·e, and deer near the 
main highway.a. Bear, •b'eayer and wolves .ire 
also quite numerous but not so often :Seen, 
Tlie many lakes and streams are well stocked 
With fisl1. . . 

Conclusion and · Recommendations 
N-0ne of the land within' the area has any 

real value for a;gricUltu1,e. The tillable areas 
are very small, the ,growing season is too 
short, and there are too many roclrs to make 
farming 4>rofl.table, Roads are few and the 
land is too far from ma:rkets. 

Mdst of the land, both hlghland and lowland, 
is 1>roducing Yaluable timber, and w.ith the 
proper manag~ent can _,be made to produce 
a greater volume per aJcre. 

It is fairly inaccessible and for that reason 
has been more ~free from fire than most parta · 
of the state. The rocky and hilly nature of 

. the 'SOil and country makes it urnsuited for 
agriculture, put it is suited to forest prod'llc• 
tion. . 

The area covered by this report is only a 
small part of the state land in Cook County. 
A complete inyentory of the remaining state 
land and timber s-hould be taken· before a -cut
ting plan showing the annual ,cut can be made. 

Where there are pine and. spru-ce the selec
tive method of•cutting should be use!l, remov
ing all -0the1· species :first ·and giying the pine 
and .spruce an opportunity -to reseed the .area. 

When cutting is; bein,g done, ,care should. be 
used -to leave the sce}lic -beauty a$ nearly in
tact as ,pos,sible. Ohly dead and dying trees 
should be cut near lal,es and roads, 

The State should consolidate its holdings by 
exchange and purchase; No State land ·within 
this group should :be sold for agrfoultural pur
poses. 

The State should coope1·ate in every way 
with private owners to get them to cut. on a 
selectiYe basis. 
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Orr Group 

Extensive Survey 
The state land in this l'eport lies witllin: 
Twp. 61 N and 62 N R. 17-W 4 P. M. 
Tw.p. 63 N R. 19-W 4 P. lVL 
Twp. 63 N and 64 N R. 20-W 4 P. M, 
Twp. 63 N and 64 N R. 21-W 4 P. M. 
All are in the northwest 'Pal't of St. Loujs 

County and are contiguous to the present 
State Forest. · 

Climate 
The data on climate is used as given by 

the United States Weather ·Bureau •Station at 
Virginia, located about 50 miles, south of Orr. 

The mean temperatu1·e for January is 5.4 ° 
Fahrenheit, for July 65.8" F. and for the. year 
37:6~ F. The lµgh.est .telllperf!.ture on record 
ls .101° Fi and the lowest. is -45° F. The 
average date of the last killing frost in the 
spring is May 30th awl the average date of 
the first killing frost in the fall is September 
.12th. Killing frosts in the •spring pave oc~ 
curred as·l.ate an June 23rd and .as early in 
the fall as AugUst 18th. · · 

Tlrn· ,prevailing wind is noi-thwest and the 
average annual precipitation is 28.92 inches, 

. As ti1e above figures shO\v, the•·growing sea.
son is very short and the summers cool. This 
condition is a s.erious handicap for the grow
ing of farm crops, 

Topography 
The topography is level· to hilly, but there 

a.re numero,us steep hills throughout the · en
tire .area. Nearly all the lahd under cultiva
tion is level .to rolling. 

The. drainage is mostly fo the northwest by 
Wll-Y of the Littlefork River and its tribu• 
taries, but a small pl;Lrt of -the country drains 
into PeUcan and Vermilion Lakes. 

Accessibility 
The Dulutµ, Winnipeg and Pacific Railroad 

run1c mrougn Twp. 63', R; rn, f!iom southeast 
to northwest. State Highway No. 11 runs 
north and south close to the line between 
'Range· 19 an.d 20 ... Good county rnads are 
numerous in all parts,of the area except '1'vhere 
the la1·gest blocks of state land a:re found and 
in the south half of Twp. 61, ·R. 17. 

'rhe Ge11eral Logging Company is• building 
.a winter Jogging railroad from Gheen west 
and north Int-0 the Bois Fort (Nett Lake) 
Indian R!;lservation. 

The Littlefork River r•uns thl'ough part of 
the area and has been used for driving logs 
for many years. 

The towns, On, Gh.een, Cook, Leander and 
Angora are within or close to the area and in 
addition there are inland stores and one post 
offrce in the larges-t 1settlem:ent. Each of the 
towns has a .school, post office and stores. 
There are consolidrated s·chools, 001e in the 
nrn:th central pa1•t of Twp. 63, R. 21 and one o'n 
the north side of Twp. 62, R. 20. 'rhe1·e are 
several ·s-maller schools, and where there is no 
school nearby, arrangements have been made 
to take the children by bus, to the nearest 
one. 

Population and Industries 
There ,are settlers in all these townships but 

only a few in some of them. Twp. 63, R. 21, 
has by far the most; ll,nd Tw.P, 64, R. 20, come·s 
next in ,population. Some of the farms have 
faJirly large deal'ings a:nd good looking build
ings, but when it· ,comes to -0rops raised the 
outlook is not .so bright, as hay and garden 
truck are the only er.ops -0f real value. Some 
small fields of ·grain are found in places, but 
whatever the cause, ancient methods of har
vesting are still used on most of the fanrns. 
In going through this part of the country, it 
is a common •Sight to see men. and children 
harvesting ·grain with small hand siclcles and 
tying it by hand. On ove~• half of the fatms 
looked over, the hay wa·s 'cut with, a hand 
scythe and raked info windrows by hand. In 
one_ instance, on a ten acre field les-s than a 
mile from G'heen, it was• noted that three men 
with large wooden rak€S were patiently rak-
ing the hay into ,windrows. · · 

On .inquiry it w;i,s found that practically 
every ,settler made part of his living by work
ing in the woods, on the roads, or some otl!er 
way not directly ,connected with the farms. 

The s•tate lands in four townships of this 
group, namely~ Twp. 61 and 62, R. 17; Tw.p. 
63, R. 19; and Twp. 64, R. 20, are for the most ' 
part not suited to agriculture. They have a 
large propol'tion of swamp and most of the 
highla11,;.d is •sandy, stony, or with ,rock out
cro.p. These . have also fewer sett1ers than 
the others. The other three, Twp. 63, R. 20 
and 21, and Twp. 64, R. 21, have a fair clay 
soil, good settlements, roads, and other im
provements.· Twp. 64, R. 21, is partly within 
the Bois Fort (Nett Lake) Indian Reservation, 

TABLE No. XXI 
ORR GROUP 

Ownership and Tax Delinquent Lands 
% of Tax % of 'l'otal % of 

Total Private Private Delin- Taxable Land. 'l'otal 
'.total State % Private % Land Land quent Land Not Not 
Area. Land State Land Private Paying Paying Land Delln- Paying Paying 

Twp, R, Acres. Acres. Lands. Acres. Land. Taxes. Taxes. .A,cres, quent. Taxes; '£axils, 

61 17 23.040 4,84,0 21 18,200 79 11,120 62 · 7,080 . 38 11.020 1i1 
6.2 17 20,800 10,800 52 10,000 48 7,320 73 2,680 27 13,4.80 65' 
63 19 22,680 3,960 17 18,920 83 15,520 82 3,400 18 7,860 32 
68 20 23,010 8,680 38 14,360 62 11,200 78 3,160 22 11,.SAO 51 
64 20 17,360 4,120 23 18,240 77 10,400 79 2,840 21 6,960 40 
68 21 21,240 5,840 27 15,400 73 13,800 90 1,600 10 7,4-10 35 
64 21 13,600 6,480 jJ_ 7,120 ..!!!.. ~ §.Q__ 1,480 20 ~ ~ 

Total 141,960 44,720 31 97,240 69 7ii,OOO 77 22,210 23 66,960 47 
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but only the land outside the reservation is 
considered, 

The Property 
In this area there are about H, 720 acres or 

· state land. Of this 27,840 acres, or 65%, are 
swamp. Of the 16,880 acres of highland about 
10,000 rucres are .potentially agi:icultural. 

The -soil jn all .thlS territory is primarily 
glacial drift and varies from ·pure sand or 
pure clay loam to a mixture of the two, with or 
without rocks, Twp. 63, R. 20, and Twp. 64, 

· R, 21, contain~nearly all of the good soil on 
. state land. It is a. •clay loam and much of it 

is free from stones, The remaining highland 
in the,se. town,ships an,1 in t]le others is either 
too stony or too sandy to have any present or 
future value for farming, · 

Most of the highland timber still uncut is 
aspen, In !)laces this is .mixed · with balsam, 
white spntce, jaJCk pine, balm of Gilead, and 
some scattered Norway. and white pine. The 
aspen on nearly all the area is about sixty 
years old and will run about 2,000 board feet 
p!W acre. The 0th.el' species are about · the 

· same age, except some Norway and white pine. 
Apparently a fire swept over nearly all of the · 
highland 60 to 70 years ago and all that sur
vived were a rew old pines, and most of the 
swani,ps. The aspen and balm of Gilead are 
mature and deteriorating, but the other 
species are all thrifty. 

On a,.. sipall part of the swamps there is still 
aome very ,good spruce that :hais not . been cut, 
but for the most part the swamps are stoclced 
with black s:PrU•ce . too •SXQ.all to be merchant
able. Some of this s,pruce is thrifty and grow
ing fast, but some is old and. will never attain 
merchantable size unless the environmental 
conditiotis are changed. 

Damage 
Some years ago the aspen in this group was 

badly infested ,vith leaf e_ating insects. As a 
result, much -0f t:he aspen has dead tops and 
the boles oftlie -tre~ are so decayed that they 
are worthless for anything except <:ordwood. 
On the whole area about 50% is defective. 

The other s,pecies are J:airly sound/ exce1>t 
some of the blaclt spruce, w:hich is over ma
ture.. The white spruce on the whole .. area 
does exceptionally well. It is sound and grows 
rapidly, 

Special Uses , 
Parts of Pelican and Vermilion Lakes tou<ih 

this area. Some of the ;shore line on these 
lakes is suited to summer· home sites, and is 
beiil.g developed as such, but very little of the 
state land within this group lias any suc11 
value. . . . 

Deer are :fairly numerous in the most un
settled areas and there are a few beaver in 
some of the streams. Pelican Lake al:fords 
good duck sl1ooting, . 

Township 61, Range 17 
In the .:whole township thel'e are only 9 set

tlers and foul' of these are in the extreme 
northwest corner. 

Most of the state owned highland has been 
cut over and burned repeatedly, so instead of 
the original stand of pine, this area is now 

partially covered witl1 a young growth. of 
aspen, birch, pin dieny and hazel. 'l'he soil 
is sandy with numerous rocks and 1·ock out
crop. 

Most of the swamps are shallow and have 
produced a good stand of spruce mixed with 
cecla1·. Practically all that was merchantable 
has been cut, but a fair stand of apruce, bal• 

. sam and tamarack is coming in since the cut-
ting. 

The state land is unsuited to agri<culture and 
is recommended as a permanent ·state forest. 

Township, 62, Range 17 
Most of the settlers are in the west central 

part of the township and some of the farms 
have &ood builgings. The topography, on the 
whole, is rolling and there are some steep hills 
in the northeast cQl'ner near Lake Vermilion. " 

.About 90% of the state land is swamp. Se.c. 
tions 7 and 8 .have a ,good stand of uncut bla·ck 
&pruce on a large part of the land. The spruce 
fa from 75 to 200 years ol-d and in tho best 
stands will run 15 cord'S· to the a•cre. The 
oidest should be ·cut in the near future. 

Sections 19 and 20 are mostly swamp, but 
the 1>eat is .shallow and there are· some islands 
of higher land. The timber is spruce, balsam 
and aspen mostly about 70 years old. It is 
thrifty except the as,pen, w:hich should .be cut 
soon and the area .planted· to white spruce. 

Sections 28, 29, 30, 31, 32 and 34 are mostly 
swamp. All the mer<ihantable timber has been 
cut and the area is coming b!},ck to spruce and 
tamara;clc, The southeast corner of the town
s.hip is all swamp and -carries a good stand of 
young s,pruce about 60 years old. 

T.lle soil -0n the :highland is mostly clay 
loam, but very stony 01• with mck outcrop. 
In Section 16 there are about 200 ac.:res which 
are comparatively free from rocks. 

On the whole, the state land Is more valu
able f-or timber production tl1an for farming ' 
and is recommended as a permanent state 
forest. 

Township 63, Range 19 · 
All the settlers in this township are near 

Gheen or Haley. There are a few W!lll de
veloped farms, but the farmers make a large 
pai-t of their living a:t othe1· work. 

'rhe state land is very 1·ough and .for the 
most part stony. 'l'he soil is mostly sand and 
grav-el mixed wit11 clay, in fact, it is typi,cal 
glacial dri~t. The swamps have produced some 
good spruce, e:s.cept in sections l1,, 12, 16 and 
17 where it is too wet and the peat too deep 
to produce anything but a dwarfed growth, 

.The highland lias produced a very goocl crop 
of pirne and some pine reproduction on the 
higher hills a111d on the ·sand ridges is grow
ing fast and promises a partial crop in the 
future. Most of the highland, however, has 
a good stand of a,spen, birch and balsam re
production about 20 years old. 

All the state land is mo1·e valuable for for• 
est production than for agriculture, and is 
recommend1ed ,as a permanent state forest. 

Township 64, Range 20 
'.Dhe state land in this ,township is about 

half highland and half swamp. In some of the 
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swamps the peat is so deep and wet that only 
a scattered stand of dw,arf spru(!e is found. 
F1·om thi,s it grades up to land with Yery shal
low peat and .a goo·d. stand of sJ.)ruce. 

Sections 16-and 36 have most of the high• 
land, In 36 the soil is a clay loam 8]!:cept the 
soutb,east cornei·, where it is very gravelly. 
Most of the section is stony, Section 16 is 
rolling, with very stony clay loam soil. It has 
been •cut over three times but ,still carries a 
good stand of unmerchantable aspen ancl 
birch. · 

'.l?her-e is not much mature .timber left in the 
town:shi;p; Section $6 has some mixed harcl:
woMls a,,nd conifers b.ut fuey a,re scattered ,and 
of very poor grade. Section 35. has a little 
mature spruce left, Sections ~3 and 3'1 ihave 

" some SJ.)ruce and: aspen that has not been cut. 
TM ·.state land· is better- suitoo to timber 

production than to llarming and is recom
mended .as a permanent state ·forest. 

Township 63-; ·Range. 20 

Parts of thfo town1:1hlp are well settled, bu,t 
. most ,of the land is still unoccupied. There 
are some ,good roads and. nearly all the set
tlers .are close to them. . The land is mostly 
clay loam and comparatively free fro:m rocl4!, 
except Sections 16 ltild 36. 

Of the state lamd1 Sections :t6, 3~, and the 
south half of 33 are the ;pool'est .from the 
standpoint of agricultul'e on account of the. ex
tensive roclt outcrop. The swamps in -sec
tions 14, 22 and 23 are rather wet and· the 
s,pruce is not of merchantable size. 
. Only ,a ve:ry> .small part or the mer-cliantable 

timber has been ,cut. Aspen 1>redominates as 
on all the liig:hland •but is usually mixed with 
birch, balsam, and balm of Gilead.· Section 16 
has poor as,pen, but white pine seems to be 
growing w-elt Section 36 has be6'.ll ·-cmt over 
and is restocking to pine, birch and aspen. 
Data gathered .indicate that white spruce, 
as:Pen and jaclt pine can be ,groW:Il. on a 50·60 
year t"Otatron. . nue to the 11apld tree growth 
possible and the lar.ge amount of private land 
still und·eveloped, it is recommended that all 
the state lancl be set aside as a temporary 
state forest, to be managed as a state .forest 
until such time as all the private land is de
velo:Ped, 

Townshlp 631 Range 21 
This· township has good' roads and is fairly 

. well settled, except the southeast corner 
which is. largely state swamp land. 
, Nearly iall the state la1_).d except Section 36 
is .swamp. Much ,of the ·swamp has a good 
stand of tam.arack and ,spruce reprod•Uction 
about 20 yeara oid. It is, ·showing good growth 
but there .are no indications that the swamp 
has e'Vtir produced merchantable timber. Sec• 
tion 36 is nearly all highland. In the south
east corner. there -.is a sand• ridge with good 
merchantable jaick pine, The remiainder of the 
-section has a ,poor stand of mature as,pen that 
is -deteriorating fa.st, A few Norway pine·and 
white s•pruce -show very good growth. It is 
recommended that the .state l•and be set aside 
as a temporary state .forest and •So managed. 

Township 64, Range 21 
In this township only 13,840 acres are -con 

sidered, as the remainde1· ,is in. the Bois Fort 
(Nett Laite) In.dfan Reservation. The1·e are 
comparatively ~ew roads and only eight set• 
tlers. There are five mo,re sets of fal'm build-
ings in which no 1Jne is living. · 

.Although most of the 'Soil is a •clay loam and 
comparatively free from rocks, the local agri
culture is of little value. One settler '\v-a.$ 
asked if he ha:d very much land ,in crop. He 
laughed and asked, "Wliat would· I do ·with 
any crop? I JJ.ave not been able to .get away 
from the ,place with a team -since last spring • 
before the frost went out. All the crop •that 

· I have is about half an acre of barley for 
chicken f.eed," Further ,conversation disclos.ed 
t,he fact that he has nine children, and· d:rives 
the school lius talci.ng .his own children to 
school. 

The 6,480,"31cres of state land is mos.Uy high
land, with a fair stand of aspen stm uncut, 
The soHis a -clay loam and IIIl'llCh of it is free 
from stones.· Some ,\l!hite spmce on. the atea. 
re•ached,pulpwood size at 30 years and now at 
the age of 60 years lt is ,good :for saw timber. 
Although the aspen is deteriorating to some 
extent, nothing ,should ,be cut until provision 
is made to 1•eplant the area as soon as it is 
out over, because if i.t is left a ftiW years after 
•cutting, aspen and alder will take over the 
ground and planting be made impossible. 

The soil is suHed to agricultm·e, but is es,pe
cially well adapted t-0 tree •growth. The town
,ship is pracUcally undeveloped and f{l.r f.rom 
town and markets. The state land is in a 
fairly l•arge -block and there is much unoccu• 
pied private land ;in this and adjoining town• 
,shi1>s. It is, therefor-e, recommended that this 
.state land be set aside as a ·state .forest until 
sll!ch. .a time.as the land is ntieded for agricul
ture more than it Is needed fo,r forest. 

Conclusion and Recommendations 

It is 1·ec01nmended: 
That the state land in Tw:ps. 61 an:d 62, R .. 

17; Tw.p. 63, R. 19; and TWP, 64, R. 20, being 
ful' the most J.)'(trt very i,;tony and unsuited to 
agriculture, be set aside as permanent State 
Forests. 

That the state laud in Twps. 63 and 64, R. 
21; and Twp. 63, IL 20, · being for the most 
part suited to agriculture, be. set aside as 
temporary state :fqrests and -be managed as 
state forests until .such a time as the vrivately 
-0wned land is utilized to its best advantage, 

That no timber be cut on state land until 
provlsion is made to ~·epla.nt the areas •cut 
wherever planting is found to be advisabl~. 

That white spruce and Norway vine be used 
for planting in the three townships set aside 
as temporary state forests. 

Siu,ce tb.e -timbtir on most of the state land 
in the four townshi,ps,• recommended as per
manent state forests has already been cut ail.d 
is res-tocking, planting is• not believed praictI• 
cal until af.ter the 1>resent •!iltand becomes mer-
cihantable • and the timber ,is cut. ' 
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Miscellaneous Areas 

In gathering the data .for land ,classification, 
only .part of the state land in some townships 
was worked and the a.rea covered was so·. small 
that it was inadvisable to make Jllaps 'showing 
them. · Iri order to include them in the repo,rt, 
they are ·assembled under tb.e. heading "Mis, 
cellaneous Areas," and only' a very brief de
scription: -given. 

The following table allows in, which town
ships work was- done andi the areas of high-
land and swamp in · each; · 

TABLE XXll 
. TWJ). Range P,M. Highland Peat 

58N 9-W 4: 490 1,670 
-~GN 16-W. 4 ,50 30 
'65N 20-W · 4 930 400 
66N 20-W 4 430 210 
59N 21-W 4 15 425 
60N 21-w 4 17-6 3 
69N~ 21-W 4 365 85 
60N 22-w 4 1,376 '198 
69N 22·W 4 15 40 
70N 22-W 4 18·1 64:l 
67N 2!.1-W 4 1,419 1,481 
68N 23-W 4 630 510 
67N 24-W 4 40 
68N 24-W 4 768 562 
70N 24-W 4 552 88 

156N 25-W 5 80 130 
154N 26-W 5 80 

Total ~ ........ '. .........••.. 7,550 7 ,13·1 

These scattered areM lie in the center of 
Lake Counts, the no1thern"part of S.t. Louis 
County, the extr0!rile eaistern part of Itasca 
County and in y1;1,rious ,pa1·ts of K-oo-chiching 
County. TJ1e total area is 14,740 acres, of 
w1hich 7,134 acres i& peat S<;va;mp, 5,897 acres 
clay to sandy loam, 1,653 -acres l:l1\,nd. 
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Muc11 of this land has been cutover and 
burned at least once, and a,s there are many 
stones and •considerable areas of rock out
crop, the reproduction icoming in is nearly 
•all as.pen, bircll and baliiam: On some of the 
more recent cuttinga where pine seed. trees 
were left and the fires have· beet. kept out, 
there is a good st;.tnd of ipine seedlings show
ing U:p. On the sand areas the -same species 
are coming in as 9n the other highland, but 
on the whole there is more "pine reproduction 
on the sand than on the;'clay:· Tb.e swamps 
a,i:-e co:mi.ng . ,back to tamararilt and spruce 
vrhere. the alder and bog bi:r-cn is not ·crowding 
them out. · - · · ' 

On the average, the cutover ,·a;t'eas have 
enough trees to be haILstocked, but it is not 
unifo~. In some ,places the, ~stand is too 
dense and in other -pJa,ces there are no tonng 
trees, . · . 

Section 16, 'l'wp, 70; R. 24 is the only area 
of any size where the soil is shiteg, to, agrlciil0 

tute. The soil is a clay loam. almost entirely 
free from stones, It ,is rollin.g _l;l,lld well 
drained, except the SE1/4, SE1/4, which iSI nearly . 
all s.wamp.· 

The fact that it is on State Htgh:way No. 4 
and only about . 3 miles from International 
'.Falls gives .it the additional value of a good 
road .and a nearby nrarket. 

Part of Section 36, Tw.p-. 68, :8. • .24, and .pa1-ts 
of sections 15, and 16, . Twp, 67, R .. .23, _ have 
soil that could be used for far.ming, but the 
areas aJ.·e small and there a1·e no· summer 
roads, s-0 for the l)resent, at least, it should be 
all consider'ed forest land, · ~ 

rn Twp. 68, R. 23 t;he soil is a clay foam 
grading to sandy loam. . In most J.')laces it js 
very stony and there is some rock outcrop. 
Tlle land. is also badly :cut up by swamps so 
the agricultural value is almost negligible. 
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Boundary Survey Report 

During the summer of 1928 a survey was 
made of the state land, along the Canadian 
boundary starting at Gunflint Lake ,in Cook 
County and continuing west through Gneiss, 
Maraboeuf, Sea Gull, Saganraga, Knife, Ensign, 
Newfound, . Basswood, . Crookecl, an1l . Iron 
Lakes, and to the east end of Lac LaJCroix in 
St. Louis County. · 

The oject was to classify this land and to 
get an estimate of the timber and reproduction 
on the land bordecin,g oil the 'bouildaTy's waters 
and to ascertain the dan;iage that would be 
done to .said timber and to summer homesites 
if tlie water .in these lakes were to be raised. 
All computations for damages in tbe report 
are based on a fifteen-foot raise of water level 
on each lake, 

In thiSi territory there is only one road ex
tending to the border waters. TlJis is Gunflint 
Trail from Grand Marais· to Gunflint La Ice. 
TJ1e boundary waiters can also be reached by 
canoe or boat from Winton on Fall Lalce and 
from Cran,:i Lake Post Office -0n Crane Lake, 
A road is being comnleted that w;i.11 end at 
Sea Gull Lake. · This is an ·extension of the 
Gun11int, Trait · 

Winton Is "On the· Duluth. aµd Iron Rangu 
Railroad · · ap.d has ,good stores, ,p.ost . office, 

.school and good roads, There is a store at 
Crane1- Lake Post Office on Crane Lake. The 
nearest town.is Orr, on the Duluth, Winni.peg 
& Pamific Railway, about 82 miles distant. 

There are numerous portages ,between the 
lake$ on the boundary and on- some of them, 
boats can be taken acrosir on tramways. On 
most of the lakes,, canoes must be used and 
carl·ied across the portages. 

The topography is rough and mountainous. 
The soil is almost 100% rock outcrop with a 
thin layer of sandy loam and J:rumus on the 

rocks where it has not been destroyed by fire 
and subsequent rains. 

Game is very abundant in most of the area 
and the fishing is some of the best in the 
-state, Some of the sections around Newfound, 
Sea Gull, Knife and Ensign Lakes ,have been 
burned so •hard' that all .the .cover has been 
'<lestroyed and here the game is more scarce. 
The entire afea is within the Superior Game 
Refuge. 

The following townships still ha1'e consider• 
able merchantable U.mber:· Twp. 66, R. 4 and 5; 
Twp. 65, R, 5; Twp, 66, R. 11 and 12; Twp. 66 and 
67, R. 13. There has been little or no timber cut 
on the state land borderin,g the lakes in these 
townshtps, '£he remaining townshiDS (Twp. 
65, R. 6; Tw.p. 64, R. 8; Tw;p. 65, Jt. 8; Twp. 
64, R. 9; Twp. 64, R. 10; Twp, 65, R. 10; Twp, 
64, R. 11; Twp. 65., R, 11) have all been cut 
over and severely burned. Thi,s area fa tribu
tary to W.inton itnd was logged fro.m 10 to• 20 
years ago by the Swallcnv-Hopk1n$, and St. 
Croix Lumber Companies, that had mills 3,t 
Winton. . • · 

None of the lands examined have any value. 
for agr~culture either now or in the future. 
Their greatest value i.s for forest production
and recreation in its various forms. The lands 
that have not .been bu~ned over have a good 
·S'tand of timber and much of the lake shore is 
valuable . for public camp grounds and sum
mer homesites. 

Summary ~ 

· The folfowing tables ,give a total for the 
w:lrole a1·ea e:icamil]..Eld along the boundary with 
estimates of the total damage to timber, repro
duction and ·cabin sites that would be ·caused 
by a 15-ft. raise of water levels in the lake,s 
on which the land borders. 

Merchantable Timber on Whole Area 

Whlte Pille , .............. , .....• 
Norway :Pine ................... . 
J!l.Clt JJ!ne •••• , .......... , , •• ., •• 
Aspen ...... ,. .... ._ ....... ._._, .. ~ .......... , 
Spr11ce • ._ ..... " .................... ~ •••• 

'.Bd.Ft. 
342,980 

1,326,890 
11065,860 

7,000 
15,000 

.Total ........ , • • ......... ,.. 2,157,680 

Merchantable 
White Plne •.••• , . . • . • • . • 79,850 Bd. Ft. 
Norway :Pine ••• , • • • • • . . • • • 356,890 Bd. Ft, 

Total , ............ "... 436,'i-10 

Aspen ............... .. 
Jack Pine ...... ,e,. .. . 
Spruce ............... . 
Balsam ... ,. .......... . 
Birch ................ . 
Cedar •...... , ..••..•.. 
'J~an1nra.clt , ~ .. , .. 1 .... ~ • 

Cords. 
9,183 

13,387 
6,232 

501 
102 

. ·•·35 
29,530 

Timber Sub.feet to Damage 

Ties. Poles, Posts. 

i2i 670 360 95 
180 

306 670 360 

Jack Pine , . , ........ , , ..• 2,082 Cords 80 Birch Ties 
Spruce ••.. , •• •••• , ....... . 

Balsam •... , ............. . 
513 Cords 100 Cerlar Posts 

34Corcfs 
Aspen ................... . 1,31Jc8 Cords 

3,977 Cords 

If the merchantable timber ia given an as
sumed value...,01'. $4.00 ,l)er thousand and $1.00 
per cor,d, · the total damage that would be 
done should the water level in these lakes be 
raised 15 feet, Js as follows: 

Cabin Sites ....................... $88,250.00* 
Reproduction .. , . . . . . . . . ..• . . . . • • . ·a7,038.75t 
Timber •..•••................. ,. . . 5,728.96 

Total ...... , .••....... , ...... , .$101$,012.71 

*The la.keshore, wherever it ls suited to summer hoh1esites, has been divided into lots with 100-foot 
frontage on the lake and each lot valuerl at ij:250. (Lnkeshore lots rent at trom $10 to ~15 per 
lot, and $10 capitaJilied at 4 pet• cent interest gives a value of $250,f 

tThe schedule used· in rletermlning the· value of the reproduction that would be damaged is the one 
used in determining fire rlamagel, (Given !11 State Forest Service> "lVIanuaJ. of Instructions.") 
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Statement of Expenditure 

Appro1>rlat1on . . . . • . . • • . . $35,000.00 
Salaries and Wages.,: •... $23,829.98 
Travel and Subsistence.. 6,706,95 
Equipment .•... , , . . . . .. . 1,895.79 
Stat'y,. Office Supplies.... 298.73 
Freight, Express and 

Drayaga ... , ..•.• , • • . • . 121.'!5 
Team and Truck Hire.. . 56.20 
Printing Repart, Engrav-

ing Maps, ek., (Esti-
mated) : . , , • , , •... , , . . • 1,900.00 
Balance ...••...•• ; • • • 190.90 

Total .......••.....••. $35,000.00 $35,000.00 

. A total of 311,408 {I.ores of ,:;late land are 
<:overed in. this report. ·. Of thi:; amount 25,357 
acres were examined · in Coolc County in. the 
wlnters of 1924-25-26 and 27, and it was paid 
for out of the appropriation "Experiments 
New State Forest." T,hese examinations <:ost 
fr-om $,158 to . $;21 ;per acre, and includes the 
field work only. The reason that this cost · 
is high is the rou:gh cha,racter of the country 
w-orlwd and the .scattered location of the state 
lands-. ·' 

The e~111ination of the 286,051 acres under 
Chapter 248, of the Session La.ws of 1927, was 
done at a.,cost of $.12 J)er acre. This ,includes 
all of the iield wol'lc; the compilation of the 
same; . the ,making of the map·s; and the print
ing of the report. In this cost, equipment is 
charged in full. The ,eCJ,uipment is avaHable 
for future work and only 20% should be 
charged to this work. 

The crews- on . this work with the exception 
of four temporarily employed men, ·consisted 
of regular forest service employees who 
worked on land -classification during periods of 
low fire danger and dur~ng the fall and winter 
U10nths. By ti'ansferring regular ,personnel 
to the land classification budget it provided 
employment for more year around men,· and 
saved on the regular fire prevention budget. 

'l'he State of Michigan has conducted an 
economic land survey at a total ·cost of 2¼ 
,cents per acre for field work only .. This -does 
not include -contributed work. The work in 
Michigan included all lands whether privately
or ,publicly owned. The l\finnesota Land Clas
~ification wvered only state lands w,hic]l were 
scattered and natui'ally in,crea;sed the costs. 

P. S. Lovejoy-"Theory ,and Practice 
in Land Classification," reprint ifrom
"The Joui-nal of Land and Public Utility 
Economics,'' APrll 1925, Page 170. "To• 
tal ,costs or the field work, not including 
-contributed work for which the Survey 
do·es not pay, are running about 21/2 cents 
per acre." · 
. H. J, Andrews-''Land Economics Sur• 

vey"· in "Biennial Report," 1923-1924, · De
partment of Conservation, l\1ic'higan, Pages 
92 and . 93: "Cost per a<:i-e for field· work, 
2,49 ,cents to 6.5 cents. Tahis does not in
elude salaries• of workel's furniished ,by 
cooperating organizations. These figures 
do not include the cost of winter office 

_ work on the maps and reports," 

_,r:wr. r11.~n••I11x.1 
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