
(6
qY4

A PLAN FOR THE SILVICULTURAL MANAGEMENT

OF STAR ISLAND IN THE MINNESOTA

NEUEEAUane

BVTOSie 0). aso)ceeoee

GEORGE CHESTER MORBECK®

1915



SUPPLEMENTARY
MATERIAL,

 



A LLAL

Ox"

FO THT SILVICULTURAL WADACEEL

STAR ISLAND IN Tue WILLS SCTA

NATIONAL #FCRAST.

A +
3 THESIS

FRUSAINTAD FCR THA DEGRES OF

MASTER Of FORTS TRY

by

Geo. C. liorbeck

le Ae C., 1904

—_—_=—-— = aap

1915.



THESIS



Ae

C.

Ll. PRULIMINARY MATTERS. rage.

STAR ISLAND - Location and Size -------------------- 1

HISTORICAL CONSID=ERéTIONS -------------------------- 2

1. The Creation of the Minnesota National ¥orest -- 2
The “Morris Act" of June 27,1906 ------------ 2
The amendrent to the "Morris Act" ----------- 4.
liay £3, 1908.
The above laws and their effects ------------ 5
briefly summarized.

2. Alienations -----------------------------------.- 6
3. Harly surveyS ---------------------------------- 7

Lan@ office survey lines -------------------- 7
List of lands by tovnship and sections ------ 8
Other SurveyS -----------------------------=- 8

4. Harly Uses of the Forest ---~------------------- 8
5. Present and future Uses of the rorect ---------- 9
6. The Revenucs Derived --------------------------- 10

GONARAL PEYSICGrArHIC FEATURES ------------------ --- 10

1. Topopraphy +------------------------------------ 10
Highland or bluff --------------------------- 11
Swamp and marsn +---------------------------- ll

Tyres (4)
26 sSuriace ---------------------------------------- 12
Se Drainesce --------------------------------------- 13
4. Soil Conditions -------------------------------- 13
5. Climate ---------------------------------------- 14

Temperature and seasons --------------------- 15
trecipitation ------------------------------- 15
WANGS setaeeennernrete 16

SOCIAL AND INDUSTRIAL CCNSIDTRATIONS --------------- 16

1. Fopulation ------------------------------------- 16
Density - distribution ------------------------- 16
Nativity ------------------------ --------------- 16
Thrift, etc, -----------------------------=------ 17
Occupations -------------------—--------------+--- 17

Lumbering and-milling ----------------------- 1”
Agricultural pursuits ----------------------- 17
Manufecturing, etC@. ~------------9-2--------- 18

£e Decendence of Inhabitants on Forest Industries-- 18
Se The Lumber Industry ---------------------------- 18

a. Logging ----~--------------------------------- 18
Methods --------------------~------------ 18
Cost of each operation ----------------- 19
Tabor, and wages paid ------------------ 20

b. The value of ¢gtumpare and prices paid for logs 21
@. Marxets for forest products ----------------- ce

°

TABLA Ca" CCNDEA™NTS.
 

G1U2935





B.

Cc.

Ae

de Pilling a ee ee ee ee ee wen wee we ee ee ee oes es ee ee ee ee ee oe ae ee ee oe es ee we ee ee oe os es es £9

sresent milline cperations --------------- RO
Metnods ---------------------------- Lo
COSTS -neeHannen- - --  ---+=-= 24.

e. The tox factory -------~-------------=---=------ £5
Naterial used anc dimensions ------------- £5
The manufecture of fox shooks ------------ 25
Labor employed ----------~----------------- ZO

f. The present prices of lumber at Cass ILaxe ---- 26
Red pine (listed by frades --------------- £

ge. Markets for the manufacture? product --------- 27
Lurber --2-<<<<-<--- sent ne ea eeeeeene-- a7

Local --- --2-2-2--e- -  - --- ot
Dietant se-\------------------------ m¢

Box ChooksS #------------------------------ £8
4. Trantyportation Facilities and Freight Rates ----- £8

A DIGZST Of RECOLTTAISSANCZ FIELD AID OFFICE WORK ---- £9

le Time ---«8——-—-+~—..-..--1eeeeeeeeee £9

2. Parties «-------------------------~--------------- 29
3e. Primary Control --------------------------------- 29
4. Method of Reconnaissance -----~-<-----~-----------. BO
5. Recording Data (with sheets, etc.) -------------- Zl

Jl. TH! PCREDT.

THe STAND: BY TYIES -------~-------------------------- 33

1. General Conditions ------------------------------ 33
ee The Pure iorway fine Type ----------------------- 34
3. The lure White tine Type ------------------------ 37
4. The liixed Pine Types --------------------—-------- 39
So. The Mixed dardwood Type -~----------------------- 40
6. Pure Hardwood Types ----<-------<----- memewen 41

Birch se------0- =92-22neenn-5- 4l
ASPON -3-]-eenonee - -- -- -- 42

THE GROWING STOCK, ----------------<- --- + ---------- + - 42

THES AGS CLASSES ------------------------------------- 42
The age claSS MAP ----eeernneenn- H- - -ee-= 44
Limits of the age classes -----------~----------- 44
Present distribution of age classes ------------ 45

INCREM UND -------------------------------- ----------- 46

quality increment ------------------------------ 46
Frice increment -------------------------------- 46

Lil. TRSATMENT OF THE #SCRAST TO SECURE SUSTAINED YINLD.

THE OBJECTS TO Ba ATTALIIUND IN MANAGENIND #----------- 4”

le. The General Policy of the Forest Service -------- 47
The production of saw logs ------------------- 47
To put the land to its best use -------------- 47
To preserve the present attractiveness ------- 47



 



B.

C.

THS SEECITS TO FR USSD IN VMANAGREWERN]D ------+----------

1. The Wnite Line ---------------~~-~-~---~--------~-----
26 The Norway Fine #--------------------------------
3. Cther Sjecies «----------------------------------

HWSILVICULTURAL IMPQrObS RICO MND") --------------.-

1. A Discussion of Various lrossible Methods --------
The seed tree method ----~------~-~~~---~..- ~~~
The shelterwood system ---------------------.
Clear cutting and planting ----------------~--

2e The Silvicultural Systems Recormended -----------
3. The Rotation #-------.«-----~---~+--~~-.~... ~~.-~---

Factors affecting the choice of a rotation --
Technical vs. financial rotation ------------
The rotation age -man-8----------------------

4. Marking RuleS ----------------<------------------
5. Brush Disposal ----------------------------------

LV. TH REGULAL LON C# THs YISLD.

THE NCMUAL GROWING STOCK +----------------------------

1. The Determination of the Normal Growing Stock in
a Mature Forest -------oeee oetee aoeeeenee

£. Discussion of Methods of Determining the Normal
Growing Etoek -----------------------------------

3. The Normal Groving Stock ------------------------

TH: YIELD -------------------------------------------

1. Difficulties in the Determination cf the Yield --
2. Determination of the Annual Yield. ---------------

Se Dietritution of the Surplus Growing Stocx -------

DISTRIBUTICN OF TIT? YIELD ~---------------+-+----------+

le. The Division of the Island into Compartments and
Sub-Compartments -------- --------~------~+---+------

2. The General Stand Tatle --------~------------~-----
Je CuttingPlan for Vorkine Period -----------------

a. Table showing erese and amounts to cut
yearly.

Ve ADMINISTRATIVE FLAN.

Gencral Recommendations for the iroper Administration
on Star Island iinen zlaced under lianagenent as stove
Cutlined ---------- ----9-9-2enenrn-

 

48

51
Og
o4
o4
D5
26
56
O17

58

58

59
60

63

62
64
65

66

66
67
68



S2CTICN 1.

PRELIMINARY MATTERS.

(A) LOCATICN AND SIZ.

Star Island lies in the midst of Cass Lake in

the Linnesota National Forest. It is located in the west-

ern portion of the lake, and is some distance from the

mainland at all points except in the northwest part where

Only a narrow stretch of shallow water separates the two.

The Island is situated about 2 miles due north of the town

of Cass Lake, the headquarters of the Forest, with which

it is connected ty a sutmerged teleyhone. During the sum-

mer months numerous launches ply tetween various points on

the Island and the docxs at Cass Lake, and in the .inter

communication is maintained on the ice.

Originally the tract was known as Cooper's Is-

land and on many government maps it is still so designated;

to the people living in the vicinity it is generally known

as Star Island, so called from its shape which is roughly

that of a star, having five main prongs extending more or

less prominently into the laxe.

Star Island comprises arproximately 1175.5 acres,

of which 185 acres are included within the boundaries of

Lake Helen, a body of clear, shallow water lying in the

northeastern part. Swamps and marshes occupy an area of

about 186.£ acres. The portion of the Island above high

water and upon which merchantable timber is found, compris-

es 804.3 acres or about 66.5% of the total area within its

boundaries.

  ivy.



The shore line is remarxably regular and very ex-

tensive, the latter due to the numerous long projecting

points. To one unfamiliar with the Island, it appears much

larger than it really is. From the end of one point to the

tips of others on the opposite side, is a journey of sever-

al miles.

(B) HISTORICAL CONSID=RATIONS.

Star Island is a very important part of the lMinn-

esota National Forest, for it is one of the tracts upon

which the timber shall remain uncut when the lands now with-

in the Forest boundaries are formally turned over by the

Interior Department to the Forest Service.

The history of the Island, in so far as it is of

importance in forest management, is coincident with that of

the larger unit. The early happenings are of no special in-

terest from a forestry standpoint and will not be considered

in this treatise.

(1) The Creation of the Minnesota National Forest.
  

The Minnesota National Forest was created by an

act of Congress, approved, June 27, 190c, and enjoys the

distinction of being the only National Forest originating

in that manner. All other Forests were created by presi-

dential proclamations under the Act of March 3, 1891. The

law first above named is known as the ‘Korris Act", and was

& law amending Section 5 of an act approved January 14, 1889,

relating to the affairs of the Chippewa Indians. The

"Morris Act" has been superceded by later legislation but



it is of sufficient historical interest to deserve mention,

and its principal provisions are set forth telow. After

having made provision for the cutting of the pine timber

standing upon the Indian reservations involved there follows:

"Provided further, That in cutting the timber on two
hundredthousand acres of the pine lands, to be selected as
s00n as practicable by the Forester of the Department of
Agriculture, with the approval of the Secretary of the In-
terior, on the following reservations, to wit, Chippewas of
the Mississippi, Leech Lake, Cass Lake, and Winnebigoshish,
which said lands so selected shall be known and hereinafter
described as ‘forestry lands,’ the purchases shall te re-
quired to leave standing five per centum of the pine timber
thereon for the purpose of reforestation, as hereinafter
provided, said five per centum to be selected and reserved
in such manner and under such rules and regulations as may
be prescribed by the Forester of the Department of Agricul-
ture and approved by the Secretary of the Interior: Pro-
vided further, That there shall te reserved from sale or
settlement the timber and land on the islands in Cass Lake
and in Leech Lake, and not less than one hundred and sixty
acres at the extremity of Sugar Point, on Leech Lake, and
the peninsula known as Pine Foint, on which the new Leech
Lake Agency is now located, which peninsula approximates
seven thousand acres, and in addition thereto ten sections
in area on said reservation last aforesaid, to be selected
by the Forester of the Department of Agriculture, with the
approval of the Secretary of the Interior, in lots not less
than three hundred and twenty acres each in contiguous areas,
and nothing herein contained shall interfere with the al-

lotments to the Indians heretofore and hereafter made. The
islands in Cass and Leech laxes and the land reserved at
Sugar Point and Pine Foint Peninsula shall remain as Indian
land under the control of the Department of the Interior."

 

 

"Rach purchaser (of Indian timber) ........ shall cut
clean and remove all the merchantable pine timber, whether
green or dead, standing or fallen ....... and to cut no tim-
ber other than pine ....... except such as may te absolute-
ly necessary in the economical conduct of the logging oper-
ations.“

The following is the section creating the Forest:

"After the merchantable pine timber on any tract, sub-
division, or lot shall have been removed, such tract, sub-
division, or lot shall, except on the forestry lands afore-
said, for the purposes of this Act, be classed and treated
as agricultural lands, and shall be open to homestead entry
in accordance with the provisions of this Act: Frovided,
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That on the forestry lands aforesaid, as soon as the mer-
chantable pine timber now thereon shall have been removed
from any tract, subdivision, or lot, as herein provided,
such tract, subdivision, or lot shall, without further Act,
resolution, or proclamation, forthwith become and be part
of a forest reserve, the same as though set apart by pro-
clamation of the Fresident in accordance with the Act of
Congress avproved March third, eighteen hundred and ninety-
One, and subsequent laws amending and supplementing the
same, and shall be managed and protected in accordance with
their provisions and the rules and resulations made and to
be made in furtherance thereof: And provided further, That
on said forestry lands aforesaid said pine timber shall be
cut clean, except as to the five per centum as hereinbefore
provided, and removed under the supervision and direction
of the Forester of the Departnent of Agriculture, in ac-
cordance with rules and regulations to be prescribed by him
and approved by the Secretary of the Interior, and the said
Forester Snall have power at all times to patrol and protect
said lands and forests, and to enforce all rules and regu-
lations made by him as aforesaid." |

Provision is mace for the tlocking up of the For-

est by allowing the selection of agricultural lands within

the National Forest boundaries to the extent of 25,000 acres,

which land shall not subsequently be opened to settlement

or entry.

The law of January 14, 1989 relating to the af-

fairs of the Chippewa Indians was again amended *y the act

approved, May £2, 190&. This legislation accurately defines

the boundaries of the Minnesota National Forest, and is the

One under which the affairs of the Forest are now being con-

ducted.

The first section of the act sets forth clearly

the Forest boundaries which are as shown on Map A, accompany-

ing this treatise. The 10 sections mentioned in the earlier

law upon wnich the timbef¥ is to be reserved from sale are

expressly confirmed as part of the Forest. The islands and

points in Cass and Leech Laxes, reserved in the original
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act creating the Forest and placed under the juricdiction

of the Interior Departrent, are specifically included with-

in the National Yorest boundaries.

The cutting of the timber within the Forest is

provided for in the following:

"The Secretary of the Interior is hereby authorized
to proceed with the sale of the rerchantable pine upon the
above described lands cutside of the 10 sections, said is-
lands and points ......... and reserving 10 per centum of
such timber from sale, said 10 per centum to be designated
by the Forester of the United States Department of Agri-
culture; and as to the timber on said 10 sections and said
islands and points the said Forester is authorized, under
such rules and regulations as he may prescrite from time
to time, to sell and dispose of so much of the standing
timber thereon as he may deem wise and advisable in the con-
duct of a National Forest."

A commission is provided for,which snall appraise

the pine timber left standing on the rorest after lumbering

operations shall have been completed - the 5% and the 10%

left standing for seeding purposes, and the reserved timber

on the 10 sections, islands and points - and the amount

finally determined upon, together with a sum to be paid for

the land at 1.25 per acre shall be paid by the Secretary

of the Treasury into the fund held in trust for the Chippewa

Indians. Provision is made in the law for the purchase of

Indian allotments located within the Forest, out of moneys

derived from the sale of forest products which may proyerly

be disposed of by the Forest Service.

A careful study of the above legislation reveals
 

the following:

The Minnesota National Forest includes within its

boundaries £94,000 acres of land, from all of which, with

ns

 





with the exception of the 5% provided in the first act anda

the 10% provided in the act of May 23, 1908, reserved for

seeding purposes, and the 10 sections and the islands and

points in Cass and Leech Lakes, the merchantable pine tin-

ter has been or is now teing removed. The hardwoods on the

entire tract were reserved from sale and this timber goes

with the lard at a total price of 1.25 per acre. Upon the

completion of the cutting of the pine timber within the

boundaries of the Forest, the Indians will be paid for the

pine remaining and the land out of funds in the treasury

of the United States. The cutting of the timber will be

completed in the year 1918, and until that time the work

on the Forest will be largely protective, together with

some nursery and planting work. Larger operations cannot

be undertaken since the area is not yet fully under the

control of the Forest Service. The FPorest has beenorgan-

ized since its creation in 1902.

(2) Alienations.

Star Island is not all government land. Frior to

the creation of the Forest, two allotments had been made to

Indians on the tract. Fortunately, however, the allotments

are small ones, and they will not seriously interfere with

the proper management of the area. In this working plan

they have been included as part of the tract to be placed

under silvicultural management. Frovision was made in the

act creating the Forest for the purchase of allotments, and

it is quite likely that the Government will subsequently

come into possession of these alienated areas. The allot-
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ments embrace about 50 acres in the south portion of the Is-

land. One is owned by an Indian woman, and the other, occupy-

ing a beautiful hardwood point overlooking the lake, is the

property of the "Soo" railroad. The Company had planned to

erect a summer hotel on the land but have abandoned the pro-

ject. The alienated tracts are shown in color on the topo-

graphy and improvement map accompanying this working plan.

Several small areas on the high point extending

northeastward were cleared for farming purposes by the In-

diams, but have long since been abandoned. The land is now

covered with an oven stand of sumac and other shrubs, and

small trees, but the evidences of cultivation are still plain-

ly visible. These areas are not allottsd but remain a part

of the Forest.

(3) arly Surveys.

The townships within which Star Island lies were

Surveyed years ago, and the original survey lines are dif-

ficult to trace. The corner common to sections 1, <, 35 and

36 on the township line was located almost exactly, since

three of the original bearing trees are yet standing and the

markings uponthem may be easily discerned. The quarter cor-

ner one-half mile west was also approximately located. Tie

township line across the entire iSland was retraced and

tagged and made to serve as a base line for the reconnais-

sance work wnich followed. No corners other than the two

mentioned ahove were located.

The Island, although comprising less land than is

contained in 2 full sections, is so located that there are
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within its boundaries parts of eight different sections, ly-

ing in two townships. The bulk of the area lies within Cec-

tion 34, Township 146 North, Range 31 Hast, 4th F.l., as may

be observed from the tatle below:

The Land Included within the Roundaries of

otar Island Listed by Legal Subdivisions.
 

Township 145 North, Range 31 Nast, 4th P. iM.

Section 1 ----------------=-- 19.6 acres.

Section 2 --------~----------120.0 "

Total in township -------------------- 139.6 acres.

Township 146 North, Range 31 Fast, 4th P. IM.

section 25 ---------------- 61.5 acres.

Section 26 ---------------- 29.6 +"

Section 27 ---------------- 121.5 "

Section 34 ---------------- 92.0 "

Section 35 ---------------- 551.0 "

Section 36 ---------------- 180.3 "

Total in township --------------------1035.9 acres

Total acreage of Island --------------1175.5 "

Surveys have been made of Cass and otner laxes at

the headwaters of the Mississippi, to determine treir value

as reservoirs for storage purposes. “Xvidences of th: se sur-

veys are not often encountered, and they have no particular

value in forest managene nt.

(4) Early Uses of the Forest.

The forest on Star Island is a virgin tract of tine

and hardwood timber. irevious to 1902 when it was taken over

by the Forest Eervice the Island was a part of the Cass Lake

=~ § =



Indian Reservation, under the jurisdiction of the Depart-

ment of the Interior. It was simply a tract of wild land

owned by the Indians, and sufficiently out of the path of

beaten travel that it wae only rarely visited. The Indians

along about the middle of the last century cultivated small

patches of land in tr north east corner. The hard maples

on the south side of the Island are badly injured through

the yearly crude tapping of the trees to obtain the sap for

syrup and sugar making. The wooded areas are annually

visited by Indians andothers during the berry season and

great quantities of blueberries and raspberries are gathered

for home consumption and the market.

(5) Present and Future Uses of the Forest.
 

Within recent years the Island has become quite a

popular summer resort. Along the South teach and on the

bluffs of the east and west sides, many summer cottages have

been built by people living in Cass Laxe and other near-rhy

towns. A large hotel affords accommodations to transient

summer visitors. The value of the tract as a resort is

largely due to the primaeval forest vwhich it bears, and it

is the policy of the Forest Service to maintain this con-

dition perpetually. The plan for the silvicultural manage-

ment of the Island as outlined in succee ding pages does not

take into account the valne of the forest from an aesthetic

or recreative standpoint, tut treats the area purely as a

tract upon which timber is to te perpetuated for its prin-

cipal value, that of producing wood supplies. All other

- 9 -«-



uses of the forest will be subordinate to silvicultural

management.

(6) The Revenues Derived.
 

The revenues derived from tne sale of timber con-

sists in the money received from one sale of dead, down and

diseased timber, a; proximately 1,000,000 feet b.m. made in

1907. Except for one or two small areas cut clean on ac-

count of insect infestation and whic: are not now regenerat-

ing, there are no evidences of this early sale. The money

derived from the Sale was paid into the treasury of the

United States for the benefit of the Indians.

The Forest Service receives an annual rental of

35.00 for each lot upon which summer residences have been

erected. No other revenues are derived from the Island.

The expenditures to date have not been large. A ranger sta-

tion costing about $500.00, a very serviceable dock extend-

ing 60 feet into the lake, a submarine telephone line, and

@ few trails, constitute the principal improvements con-

structed by the Forest Service in recent years.

(C) GENERAL PHYSIOGRAPHIC FEATURES.

(1) Topography.

Star Island may be divided toporgrarnically into

three general types: highland, lowland or plain, and marsh

land or swamp. Althoush the greatest elevation found is less

than fifty feet above the level of the lake, the tyres are

generally sharply defined.

The highlands comprise the higher parts of the Is-
 

land, of which there are three main bodies: the long and nar-
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row point which stretches northeastward into the lake; a well

defined area in the southeastern portion; and a wide strip

extending across the central part of the Island, occupying

roughly one=-third of the thole area. Besides these main

bodies there are a few small isolated tracts having lower

elevations. The hishlands are usually flat-topped, or at

least only gently sloping and show but little variation in

elevation. Their slopes are uniformly very abrupt along

the lake shore - much more abrupt than the linee on the

contour map indicate - but landward they are often gentle

and there is no sharp line of demarcation between the hifh-

lands and the flats.

The highland type in the weet half of the island

is badly troken hy numerous small ¢ewamps, marshes and "pot-

holes", and consequently the general toporraihy is very ir-

refular.

The lowland or plains type occupies a much emaller
 

area than the nighiamds. They comprise all the low flat

areaS which do not normally overflow, anda, therefore, support

a ty.rical dry-land flora. The majority of the flat lands

range in elevation from 15 to 5 feet above the normal lake

level. They are cnaracteristically horizontal or at lees

only gently sloping, snd lie tetween the higher areas, or

at one side along the lakes.

The swamps of the Island may te either artificial
 

or natural. Dams placed acroces the l*ississiz:pi lower down

in its course have caused the laze to rise several feet and

remain at this stare for long periods. itany areas alongs

~ ll -«=
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A peat bog with Tamarack and Black Spruce forming an island on Star Island.
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the shores of the lakes wnicn forrerly supported ty:ical

dry land vegetation are inundated, and are rapidly taxing

on the appearance of true swamps. The majority of the low

areas, however, are natural and support ty:ical swamp vege-~

tation.

There are four distinct tyres of Ewamps on the

Island; (1) the true marsh with its dense srowth of sedges
 

which constitues the bulk of the low areas; (2) the heath
 

bog, of which there are only one or two; (3) tne willow

swamp; and (4) the low areas once tree clad, but now semi-
 

Swamp due to the rise of tre water level. The three types

first names are entirely unproductive from a forestry stand-

point. The overflowed areas can be reclaimed by lowering

the gereral level of the lake.

The swamps are the only areas on the Island in-

capable of producing valuable tree growth. They are found

in all parts of the area, and range in size from the merest

patch of green at the bottom of a pothole, to tracts several

acres in extent, along the lake shores, especially in the

northwestern part. The total amount of swamp land within

the boundaries of the Island is approximately 186.¢é acres.

(2) The Surface.
 

The surface of the Island is everyvnere smooth.

There are no exposed rocks, cliffs or outcrops, and no

loose surface rocks of any description. At the foot of

the high banks along the lake shore, particularly of the

long point extending northeast, large boulders are numer-

ous but are only noticeable during low stages of water.
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The merchantable down timber from windfalls and fire was sold

@® few years ago, and the ground is now comparatively clean

except on certain exposed areas which were badly hit by a

severe storm that blew down large numbers of trees in June,

1914.

(3) Drainage.

The generally low or gently sloping central por-

tion of the Island, which comprises the bulk of the area,

is very poorly drained. There are no evident watercourses

on the tract. The total precipitation, unless very heavy,

is absorbed inimediately by the loose, sandy soil. Erosion

is nowhere serious enough to be noticeable, even on the

steepest slopes. A large part of the rainfall drains into

Lakes Helen and the numerous marshes and swamps, and eventual-

ly into Cass Lake. On account of the very porous condition

of the soil, areas but a few feet above lake level are suf-

ficiently well drained to permit the full development of

forest vegetation.

(4) S011 Conditions.

The soil is fairly uniform in composition on each

of the various sites. It is of glacial origin, and the

coarse sand drift is evident on all parts of the Island.

Sand of various degrees of fineness composes the bulk of

the soil. Gravel is not commonly found on the surface, al-

though the coarser sands are plentiful especially on the

lower areas.

On white pine sites, wrich include all the higher

elevations of better soil, the sand has a large percentage



of clay in mixture and might be termed a light, Sandy loam.

The surface 2 or 3 inches of soil contains much humus in

varying degrees of decomposition, the result of the heavy

leaf fall and litter of the generally dense stand of under-

brush and inferior hardwood species - birch and poplar.

Uprooted trees expose a subsoil of a darker color, compact

and firm, am containing large quantities of clay. fhe sub-

soil lies from a foot to < feet below the surface, and is

often very hard and almost impervious to moisture.

Generally speaking, the best soil on the Island

is found on the high areas covered with hardwoods and white

pine, The hardwood soil is the richer, due to the greater

quantities of humus and its superior physical condition.

On the lowland type the soil is almost pure sand.

Where Norway pine predominates it contains practically no

humus, due in part to the numerous early ground fires. On

areas largely covered with traodleaf species, humus is much

more plentiful and the soil is richer and in good physical

condition.

The swamps and marshes have typical bog soils,

underlain with gravel or sand. The raising of the lais

level by damming the outlet, keeps the areas continuously

boggy and the surface is so soft in many places that it

will not sustain the wight of a man in walking.

(5) Climate.

The climate of northern ‘tinnesota is Similar to

that of other northern regions. The seasons are definite;

the winters are long and severe, the sunmers generally short
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and hot. Spring and Fall are delishtful ceasons; the weather

is fine and the surroundinss beautiful.

The winter temperature often reaches very low marks -

50 and 40 degrees telow zero are not uncommon. Snow falls in

November and covers the ground until March or April, often

tecoming several feet deep. “xcluding periods of extreme

cold weather, the winters are ideal for carrying on logging

operations.

Summer temperatures are extremely variable. fTer-

iods of exceedingly hot weather are common, the thermometer

during these times frequently recording 100 to 110 degrees

Fahrenheit. Cold spells are just as frequent, and for days

at ati.e during the height of the ceason the weather is un-

comfcrtably cool.

The precipitation is not as great as it is farther
 

south in the state. The normal amountis 25 inches’ for the

region about Cass Lake. The distribution of the precipita-

tion throushout the year varies greatly. <A large amount of

rain fell during the summer of 1914, but during the fall and

winter of 1914-15 the precipitation was rather light. Summer

rains are uSually thunder showers folloving hot periods, but

occasionally seasons of fogry weather set in during wrich

rain is almost continuous for several days. Such periods are

very uncomfortable, as with the rain the temperatures drop,

and the wind usually blows. There is sufficient precipita-

tion for ordinary tree development during the growing Season;

during the early Spring and the entire Fall dry seasons are

common, however, and the Forest must be closely guarded to
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prevent the starting of fires.

Winds are almost continucus during the sumer season.

The gereral direction of the winds is westerly. Southwest

and south winds are common 1nd often blow for daye at a time.

Strong winds are frequent and occasionally do considerable

damage. Such a storm the last weex in June, 1914, uprooted

@ large number of partially protected Norway pines and broke

off many others. lorth winds frequently blow, but are not

strong enough to do any damare. In forest management, con-

sideration must te given to the west and southwest winds,

and cutting series arranzed accordingly to prevent windfall.

(D) . SOCIAL AND INDUSTRIAL CONSID™=RATICHS.

(1) Population.
 

The Minnesota National Forest lies in a rather

sparsely settled portion of the state. The dearth of popu-

lation in the region is due to two principal causes: the

generally sterile soil making agriculture of minor import-

ance, and the large areas of land within Indian reserva-

tions which have not yet been opened to settlement. Star

Island, however, is located near the town of Cass Lake

which has a population of 2,000 inhatitants, and near thre

lines of railroad, making it easy of access from outside

points and providing a means of transportation of forest

products.

The people living in the region tributary to Cass

Lake are mostly white or Indian or of mixed blood. Negroes

and other races are very seldom encountered. The local white

population with the exception of the woodsmen is permanent,
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living in the towns or on emall farms. The woodsmen are large-

ly of the newer type, foreigners from the south of Europe,

and are not stable but move about from camp to camp as cir-

cumstances warrant or inclination dictates. Indians and lo-

cal whites fill the positions requiring skill, the foreigners

doing a large part of the common lator.

Indians and mixed bloods are very common, particular-

ly on and near the reservations. As a whole, they are shift-

less and unreliable and the appearance of their farms and

homes indicates woeful lack of thrift.

The town population is generally engaged in busi-

ness pursuits, or at the mills. The people resiéing away

from the settlements are either small farmers or woodsmen.

The lumber industry is by far the most important of all the

industries in and about Cass Lake. A large part of the popu-

lation is dependent upon woods and mill operations for a liv-

lihood.

Agriculture is not hignly developed on the Forest

or anywhere in its immediate vicinity. The soil is typical-

ly sandy and unfit for the growing of farm crops. The few

farms encountered, outside of those on especially favored

areas of hardwood land, or other selected locations, produce

very lignt yields. The entire region is typically forest

land and it should be largely used for forest purposes.

Grazing is limited to the ranging of a few head

of Indian ponies, cattle and other live stock, and is of no

special importance. There are no minerals on the Forest,

therefore, no mining or related industries.
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Manufacturing is confined to the production of lum-
 

ber and other wood products. This ;hase of forestry is taken

up fully elsewhere in this treatise.

    

(2) Dependence of Inhabitants on National Forest Industries.

The local population is not dependent on the Nation-

al Forest for work, fvel or timber, at the present ti:e. The

adjacent forests, although but remnants of the original stands,

contain large quantities of timber chiefly, however, of in-

ferior species, hardwoods and jack pine. These will supply

for a long time the needs of the local residents, except for

the better grades of material which must te obtained else-

where. The state forests recently autnorized will soon be

placed under administration and managenent am will, no doubt,

supply a large part of the local demands in future years.

(3) The Lumber Industry.

The lumber industry is nizhnly developed in all its

branches on the Minnesota National Forest and in the adjac-

ent region. The Forest is now being logged of all its mer-

chantable pine timber except the 10 percent reserved for seed-

ing purposes. The work will be completed in about four years.

(a) Lumbering.

Logging begins in the late Sumer or early Fall

and continues until the warm weather of Spring destroys the

ice roads over whicn the logs ard transported from the woods

to the landing. The necessary work preliminary to logging,

such aS camp construction, road and tridge building, etc.

is done in the early Fall when conditions sare most favorable.

Later on the trees are felled, bucked and skidded to the main
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roads and €yureé and decxed. Jhen the roads have teen proper-

ly prepared, and tre foundation of ice sufficiently solid to

support the heavy sleighs, hauling to the landing begins.

The topoerrayhy of tne region if usually gentle, and logging

Sleighs on ice roads are a cheap as well as effective mears

of delivering logs to the landing. Timber is generally

hauled to a lake or river and driven to its destination in

the spring. On the larger todies of water it is often rafted.

Logrine on Star Island is a very simple problem.
 

No portion of the timbered area is farther than 40 creins

freon the chore of Cass Laxe. lractically all of the logs

may be skidded directly to the water. It may he advisable,

however, to haul a large part of the timber to the landings

because of deep snow in the winter season, or to decrease

the damage to reproduction.

 

The cost of logzing will depend largely o1 two

factors: the size of the area logged and the nethod of cute

ting. If clear cutting is practiced (and this is the prin-

Cipal method to be employed during the first period) and

the amount to te logred is considerable, the timber may be

removed at a profit for 3.00 rer lt. A few years ago (1907)

about a million feet of scattering dead, down and insect in-

fested timber was removed from the Islanc at a contract

price of #5.00 per Mf delivered in the lake, and a fair pro-

fit was realized by the logger.

The items and approximate coct of each in log-

ging Star Island are as follows:
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Felling anc bucking ---------- 50

Swamping --------------------- 025

Brush disposal --------------- 0&5

skidding --------------------- ° 60

Loading --------- ------------- 025

Pauling --------~-------------- 0£0D

Overhead (Dejreciation, etc.)- 240

Profit ----------------------- 200

Total -------------------- |3200

The building of the necesSary roads is included

under swamping and hmling. If no hauling is done the cost

of skidding will be proportionally increased. Logging roads

on the Island will te short and of very sirple constructim-

no icing teing necessary.

fhe labor employed in the woods will te entirely

local, and will probably te largely Indian. Indian labor

is plentiful but not efficient or reliable. In the cutting

of timber from the reservations in the vicinity of Cass Lake,

contractors are required to employ Indian labor wherever

practicable. It is lixely that Indians will have to be em-

ployed in greater numbers as the timber becomes scarcer, te-

cause Of the tendency of white woodsmen to emigrate to other

regions where forests are more extensive. It is protable

that local labor will always te sufficient to carry on the

logging and other operations incident to future forest manage-

mnt on the Minnesota National Forest,

The wages paid wodsmen at present are very reason-

able. During the winter of 1914-15, lahor was especially
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plentiful, and good woodsmen were hired at wages as low as

“15.00 per month and board. Crdinary woodsmen receive from

*20.00 to $30.00 rer month; teamsters, (22.00; loaders, .35.00;

cooks, *65.00; and camp labor, 15.90 to “25.00, all with

board and quarters included.

(t) The Value of Stumpage,and rrices iaid for Logs.
 

Standing pine timber has ricen steadily in yrice

Since the tegirning of lumtering in Minnesota. the early

prices received for pine stumpape were much lower than

those received in neighboring states during the same rer-

ijods, due to the fact that lumbering oyerations began much

later in innesota than in the states farther east. The

prices received for white pine stumpage by the state durir¢g

the past thirty-five years, shows well the upward tendency

of values of standing tirber:

Year

1880 - Average price received jer . feet ----- 21.47

1685 - " " n now Ll 1.73

18990- " " nom om Li. 2,25

1895 -  "" n n nom monn 2.18

1900 =" n " mow Lee 5.17

1905 = " " " "oN " 2---- 7.18

1909 - _* n " mom mm 7.53

The minimum price for pine stumpage, largely Nor-

way, considered by the Interior Departrent for the timber

on the Chippewa Indian Reservation was -'4.00 rer thousand

feet. The bidding was very lively and the timber sold at a

price much above this figure.
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The pine timber on Star Island is very favorably

located and for this reason will command a higher ;rice than

timber less accessible. ‘shite pine, because ot its large

Size and good quality, will bring at least 312.00 per thou-

sand, standing; Norway pine, 10.00; and jack pine, 34.00.

The prices received for choice logs in the pond at Cass Lake

are, for white pine, 316.50; Norway, 315.00; and jack pine,

%9.00 per thousand feet. Considering the cost of deliver-

ing the logs cut from Star Island from the stump to the

storage boom at the mill as 32.75 (exclusive of profit) per

thousand feet, the profit of the contractor as 15%, and the

prices received for the logs as stated above, the true value

of the stumpage at the present time is 312.02 for white pine:

310.28 for Norway; and "5.08 for jack pine. Owing to the

decreasing supply of pine timber in the region, logs are

selling at a price nearly equal to their true value. As

timber becomes scarcer, the price of gtumpage is sure to

rise until it reaches a figure equal at least to the cost

of growing the trees artificially plus a fair percentage on

the money invested, and possibly a small profit. The future

prices will surely equal those received in European countries

for timber similarly produced.

(c) Markets for Forest Froducts.
  

Narkete for rough forest products will never be

lacking. The lurge saw mill at Cass Lake will be dismantled

in a few years, probably tefore 1920, but sraller mills will

Spring uy to saw tne tinter remainins. The mills at Bemidji,

16 miles distant, are always in the market for pine logs,
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and good prices will te obtained. Jack pine, poplar and

birch are extensively used at the box factory in Cass Lake.

Other hardwood svrecies can also be utilized in tne manu-

facture of box chooks. Tops and defective lozs of pine make

good hox boards.

The hardwood timber of merchantable size will have
 

to be sawn at portable mills, since the large mills now

Operating do not saw broadleaf species. The manvles and

basswoods of the larger sizes will cut out lumber of a good

quality. There is no material growing upon the Island that

cannot be utilized to a top diameter limit of four incres.

By installing a chemical plant in or near Cass Lake, practical-

ly complete utilization may be effected.

(d} Milling.

The milling operations in the immediate vicinity

of the Forest, with lumber as the principal product, is con-

fined to one ylart located at Cass Lake, that of the J. Neils

Lumber Company. This mill is thoroughly modern and up-to-date

in every respect, and has a c-shift capacity of about £30,000

feet of logs daily. The plant is operated only during the

period when the log vond is free from ice, usually from April

or Liay to November. The planing mill usually runs the year

through, closing down only occasionally for overhauling and

repairs.

Practically the entire log is utilized in the
  

manufacturing operations. The principal product, lumber,

is sawn by a Single cutting band and a gang. The slabs are

resawn to obtain the short boards which they yield. The
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larger slabs are picked out of the conveyor and corverted into

lath. Slabs which will yield tox shooks are also removed from

the chute. The long edgings are tied into bundles and sold to

the Great Northern Railway for kindling. Small slabs are sold

as fuel. The sawdust is largely used under the boilers, gen-

erally mixed with small solid pieces of wood cut up in the hog.

The refuse which finally reaches the burner consists ;princi-~

pally of bark and thin edgings. No other mill in northern

Minnesota utilizes co large a percentage of the raw mater-

ials as does this plant. Incidentally the plant pays the

largest dividends of all the mills in the state. The com-

pany is now cutting the last of its timber and will probably

dismantle its mill within the next five years.

The cost of manufacture is reduced to the minimun,
 

Since the handling of material, which at many mills is con-

Sidered as refuse and sent to the burner, yields a profit or

at least pays for the labor necessary in disposing of the

same. The cost of converting the logs into lumber, the trans-

porting of the sawn material to the yard and the piling of

the boards, is approximately 33.00 per thousand feet b. m.

Other items including transportation of lumber from yard to

planer, grading, putting lumber through the machines, load-

ing on cars, selling, depreciation, taxes, insurance, super~

vision, etc., will bring the total milling cost from the

pond to the car to from *6.00 to $8.00 per thousand. The

total cost of production, from the stump to the car, is,

therefore, approximately “910.00 per thousand feet b. m.
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(e) The Box Factory.

The box factory is the only other timber using in-

dustry in Cass Lake. The plant is equipped with caws for

the manufacture of lumber, but the boards produced are short

and generally narrow and are used entirely in tne manufac-

ture of tox shooks. The factory is unique in that each ma-

chine in the tox making denvartment is electrically driven

by means of a small motor, and each may be operated inde-

pendently of the others. ‘The degree of utilization at this

plant is very high, since toards of all widths, lengths and

thicknesses may he used in tox making. The principal species

used are white, Norway and jack pines, spruce, poplar and

other hardwoods, and a slight amount of birch.

The first two species mentioned are obtained as

Slabs from the saw mill. The other timber is bought "in

the round" by the cord. A cord of bolts is 8 feet long, 8

feet wide and 4 feet high, and contains 2 standard cords.

Often, however, the bolts are cut 5 feet long, and a cord

of such tolts contains about 14 standard cords. Jack pine

and poplar cut this length sells at 34.50 per cord. Jack

pine is the principal species used in making box shooks.

The factory operates one shift only and employs

a large number of men. Common labor is very largely per-

formed by foreigners from southern Europe. Cold weather is

no bar to the operation of the factory, since practically

the entire supply of box material is now delivered inde-

pendently of water transportation.



(f) The Fresent Trices of Lumber at Cass Lak.
  

The principal species sawn at the Cass Lake mill

is Norway pine. White pine and jack pine are cut in smaller

amounts. The jack pine is mixed with the Norway and no dis-

crimination is made in selling. ‘lost of the jack pine, how-

ever, is found in the lower grades.

The selling prices of the various grades of Norway

pine (including jack pine) during August,1914, are listed

below. Accurate prices of vhite pine lumber at Cass Lake

could not te obtained.

Prices of Norway Pine Lumber *. 0. B., Yard, Cass Lake.

#1 Dimension SISIZ 10'-16' - ©2383 - 26 per MM.

FL " 32.00 per vw. less than #1. Rough «.50 more
S48 2.50 more. Timbers and 3" rough 1£'-14'-16'.

3x6 & 3x8 - “24.00 per MN. 4x6 - 8x8 - *:24.00 per LK.

3x10 - $24.50 " " 4x10 - 10x10 “26.00 " "

5x12 -*25.00 " " 4x12 = 12x12 28.00 " ”

3x14 - *27.00 " " “250 more SISIE

4x4 -~ 24.00 " " “1.00 "  §4S

Boards Rough.
 

8" No. 1 -— «31.00 per '. 10" No. 1 - £32.00 per MM.

8" No. 2 - “24.50 " " 10" No. 2 -— 24.50 " "

8" Now 3 - wee.00 " " 10" Ne. 3 - #e22.00 " "

8" No. 4 = $19.50 " " 10" Now 4 = 320.00 " "

1' No.1 -— $35.50 " " 4" & under 10-20x3 - ..21.50 per M.

1' No. 2 - #31.00 " " " "x4 - 319.00 " "

1' No. 3 - “23.50 " " " wm oox5 - 315.900 " "

1' Now. 4 = £20.00 " "



Rough

4" No. 1 - 10-14 °*29.00 ;er 1). 6" No. 1 -~ ‘332.00 per '.

4" No. 2 n  8e2,00 7 6" No. 2 - *25.900 " "

4" No. 3 " 416.50 "8 6" Ho. 3 = 21,00 " *

Select.

B & tetter 12" = 371.00 per I.

B" tetter 8-10" — “66.00 per Li.

C" better 12" - °58.00 rer i.

C select 4"-6x@ - [46.00 ;er '.

D select " ~ 44.00 per 2.

(g) Markets for the Manufactured Froducts.
   

The markets for the finished products of the forest

are of tvo classes, local and distant. The local market is

limited in extent and at rost can only taxe care of a small

percentage of the cut at the present time. ‘With the increase

in population, wiich will no doutt come with the opening of

the Indian lands to settlement, much more lumber will te used,

chiefly of the lower grades.

The upper grades of pine lumber are sc]d in more

distant markets. white pine "uppers" are used for special

purposes, and can compete with other species successfully

in almost any part of the country. Cass Lake iS a compara-

tively short distance from marxets wnich absorb large quan-

tities of tuilding material, and only under exce,tional cir-

cumstances is it difficult to dispose of the common grades of

lumber at fair prices. Southern linnesota, Iowa, Nebraska,

the Dakotas and otner near-ty states are the principal fields

in which Minnesota ;ine is marketed.
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Box shooks are sold in aistant marxrets in direct
 

competition with those manufactured much nearer the place

of consumption. This condition is due to the lov cost of

raw material, and tne comparatively low freight rates.

Chicago, Saint Paul, ttinneapolis, Duluth and other large

manufacturing centers receive the bulk of the output.

(4) Transportation Facilities and Freight Rates.

Transportation facilities from Cass Lake to dis-

tant points are excellent. Two trunk lines of railroad -

the main line of the Great Northern from Duluth to Grand

Forks, and the "Soo" line from Duluth north and northvwest-

ward to Winnipeg -—- pass through the town. An important

branch line of the Great Northern coming from the south

terminates in Cass Lake. The excellent means of transpor-

tation makes it possible to ship lumber and other wood

products with despatch to all points in Minnesota and neigh-

boring states.

Freignt rates from Cass Lake to the principal

points of consumption are comparatively low. This fact,

along with the light weight of the lumber, makes it possible

for pine to compete with other woods long distances from

the point of manufacture. - The rates per hundred pounds from

Cass Lake to the principal cities where pine is extensive-

ly used are as follovs:

Saint Paul ---------- 9¢ per 100 lbs.

Duluth -------------- 8.1¢ per 100 lbs.

Grand Forks --------- n " "

Omaha --------------- 25g " n rT
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Des Joines -+---------- 20.d¢ per 100 lbs.

Lidlwaukee ------------ 16g " " "

(EE) <A DIGEST Ot RECONNAISSANCE FIELD AND OFSICE WORK.

The data used in the preparation of this working
   

plan was largely secured by making an intensive reconnais-

Sance survey of the tract. The work was done principally

ty forestry students of the Iowa State College during the

summer of 1914, under the immediate supervision and control

of tne writer. The class was divided into five field par-

ties each containing six men. Tne parties were uniform in

Size, equipment and division of labor, and the data col-

lected if as accurate and reliable as can be obtained on

any reconnaissance similarly conducted.

The method employed was the Forest Service stan-

dard strip system of reconnaissance, covering 20% of the

area. Each crew consisted of the following units: A com-

paseman who directed the line, carried the front end of the

chain and made the type map; a rear chainman who also sket-
 

ched in the topography; two caliper men, one on each side of
 

the line, who calipered the trees to a distance of 33 feet

On each side of the chain; the tallyman who recorded the

trees by diametcors and species, and also made note of the

ground cover and reproduction; the extra man directed the
 

work of the crew and helped with other things wnen the neces-

sity arose.

4 base line was accurately laid out along the

township line east and west across the entire Island. This

line was well tagged witn Small pieces of wiite cloth fasten-
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ed to the trees by means of common carvet tacxs. Beginning

at the section corner on thie line, a stake was set 2}, chains

on each side, and beyond these pointe staves were placed

every 5 cnains along the whole base line. On account of

the irregular chaye of the area it was necessary to run a

line due north 60 cnains from a point near the western end

of the base line, and tnen run a secondary line due west to

the lake, from which to cover the northern and western por-

tions of the Island.

Tre unit of area for purpoces of the reconnaissance

was 1C acres. By placing the stares on the base line 5

chains apart, tvo strips could te run north and south throurr

each tier of 10 acre plots, above or below the line. The

tiers of plots north of the base line are designated by larre

letters (capitals). Seginning at the section corner and pro-

ceeding westward the letters A, B, C, etc. are employed; east-

ward along the line the plots are lettered “7, Y, %, etc. The

tiers of plots south of the tase line sre similarly designated,

using small letters. The 10 acre tracts north and eouth of the

primary central are numbered similar to townships in the Uni-

ted States surveys. Any full or fractional plot on the Is-

land may be accurately located by reference to its letter and

number. Flot =-3 is the tnird tract north of the base line

in tier E. <A small letter (e) indicates that the plot lies

south of the tase line.

The reconnaissance was carried on in a very inten-

sive manner. A crew started eitnrer due north or due south

from a stake on the base line and continued alongs this course
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until completed, then offset 5 chains anid returned to the

base line tnroursh the o¢posite side of the tier of plots.

In this manner 20% of the area was actually covered. The

Forest Service standard conmpase was used in running all

lines. teginnins at a stake the chain was pulled out along

the course its full length, and a complete record of all

the desired data alons that chain was made before froceed-

ing to the next. Since all the data recorded on the recon-

naissance were obtained by tallying the trees and observing

the conditions on a strip one chain wide, every chain length

along the course reprecents one square chain in the tally.

On every square chain all trees above 4 inches D.1E.H. were

calipered, and the tallies were made by placing the diam-

eter directly in the proper square on the tally sheet.

The sheets were provided witn a ceries of 1O0squares, each

series representing a Square chain along the cruise line.

The number of Squares in the series depends upon the num-

ber of species encountered on the strip. Space was al-

ways provided for white pine, Norway pire, jack pine, -Tass-

wood, maple, birch, poplar and oak. Blank spaces were pro-

vided for additional species. The last space was reserved

exclusively for notes on the reproduction. A partially

filled tally sheet better illustrates the form used and

the method of recording the data:
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Hach tally sheet represents one-iialf of a 10 acre

plot and the half covered is indicated at the top of the

sheet. Plot E-5-W indicates that the tally sheet is for the

west half of plot = 5. The direction of the line is always

noted on the tally sheet. This enables one to locate every

Square chain in the tally with precision.

The tally man recorded the trees and made a note

Of the density, teight and composition of the reproduction

for every chain. The density was graded by tenths and hun-~

dredths, 1.0 being perfect. The composition was noted in

percents, and the height in feet and inches. When possible,

age was substituted for height. The rear chainman took ele-

vations sat every chain length, recording them on his map

sheet and sketching in contours at 5 foot intervals. The

compassman noted on his map sheet the changes in forest

types along tne line. The resulting data was compiled in

the form of maps end estinates by the writer, copies of

which accompany this thesis. All estinates were compiled

by using volume tatles best suited to the timber on the

tract. These were wholly or partly constructed by measuring

fallen trees on the Island and rounding off the results by

curves. The volume tables used may be found in the appendix.

SECTION 11.

THe FOREST.

(A) THe STAND: BY TYLES.

(1) General Conditions.

~tar Island is entirely forested save for small

areas of swamp scattered here and there and a small cut-over



  

 
 

Phetograpked by Prof. G. B. MacDonald
Norway Pine, shore of Lake Helen, on Star Island.
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tract which has not yet restocked. The principal species

found, white pine, lorvay pine and jack tine, occupy more

than 607 of the forested area. FEardwoods,- sugar maple,

Basswood, red and burr oaxs, elm, agn, bircn and asren -

comprise the renainder cf tne stand. Birch, aspen and bass-

wood are often found in pure ctands but are much more corron

in mixture vith otner tardwoods and pine.

In the reconnaissance detailed information was se-

cured which made it possible to clearly define the forest

tyves to snow every change in the comvosition oi: the stand.

The types indicated on tne General Type ‘a, give one a good

idea of the rresent status of tre forest. Many of tne tyres

are temporary only and will he replaced by more permanent

ones, so that at the end of the first working period the in-

ferior stand will have largely disa:peared.

The principal types ehovwn are the pure Norway pine

type; the pure vwhite pine type; the mixed pine type; the

mixed hardwood type; and the pure hardwood tyres. “ach of

the foregoing will be taxen up and analyzed to determine its

vresent condition.

(<£) The ITure Norvay Eine Type.A a/pe  

Norway pine in pure stands occuries a large rart

of tie forested area of the Island. There are two general

sites upon thich the eyecies is found: the high tlufi land

and the rolling areas adjacent in the western nalf of the

tract, and the low flat areas lying tetween Lake Helen and

Cass Lake. Scattering trees of large size are found along

the borders of the white pine type and in mixture with nard-
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woods on the better sites. These are not fsrowing on typical

Norway soil, hence a detailed description of the site is un-

necessary.

The surface of the ground in the pure Norway stands

is very smooth. There are no rocks, and fallen trees are

not common. Repeated fires have burned over the ground in

the past and most of the litter and smaller windfalls were

entirely consumed. The merchantable dead and down timber

was removed a few years apo.

The soil is typically candy. For the first 4

inch or inch in depth, it is dark in color, due to the part-

ly decayed leaves and humus in mixture. Below this is al-

most pure sand, varying in texture from fine to very coarse.

On the tetter sites the sand is mixed with a small amount of

clay. ‘vhere the timber forr:s a complete or nearly complete

canopy, tne ground cover consists of shade enduring plants,

chief of wnich are the folloving: Blueberry, wintergreen,

brake, ground pine, aralia, etc. In tne more open stands

dogwood and hazel brush form the principal ground cover.

The brush and litter is everywhere so dense that reproduc-

tion is imvossible.

The timber is largely mature to over-mature on

the whole type. A few areas in the northwest part of the

Island are under &0 years of age and are ina very thrifty

condition. Repeated surface tires have scarred the bases

of the trees, but the damage does not extend beyond stump

heignt.

The average size of the trees ranges between 12
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and 20 inches. The average height is atout 90 feet. Analyses of

several trees of wercnantable size disclosed the fact that the

bulk of the timber is over 200 years old. The condition ot the

stand is generally decadent. The yield is actually falling off

each year due tc rot and occasional windfall. The yearly incre-

ment is not equal to the natural loss incident to old age.

The quality of the timber has reached its hirhest point

and is probably actually deteriorating. The trunks are usually

rough, knotty and show other imperfections which affect the

quality of the lumber produced. On the typical Norvay areas

the quality of the timter is about an average for the species.

The large trees growing on the better sites are tall, straight,

full-toled, and free from visitle defects. The crowns are

short, and the timber will cut a high percentage of the u;rer

grades. In estimating Norway pine, 5% is allowed for defects

which carnot te seen by a superficial examination.

Norway pine revroduction is sufficient to reproduce

the stand only on a few favored areas. The young trees are

uniformly thrifty and in pood condition. Under dense stands

there is very little revroduction. The possibility of natural

regeneration on thee sites under exisiting conditions is vey

Slight. The trees are too old to produce seed in akundance,

and the few seeds which fall cannot germinate because of the

heavy ground cover and insufficient light. ‘/ith one or two

exceptions the whole type will rrobably have to he regenerated

artificially when the stand is cut. The reproduction map ac-

companyirg this working plan shows in detail the extent, loca-

tion, composition and size of the reproduction found on the





Island.

(3) The Pure White Fine Type.
  

white Pine forms only a small part, both in area

and amount, of the tirnber on the tract. The one large area

of this species is located along the east shore of the Is-

land, occupying the highest, richest ground on that side.

Smaller areas are to be found on the better soils in other

localities.

The surface ir the white pine type is usually ex-

ceptionally smooth. There are no roexs and only few wind-

falls.

The soil is of fair quality. The amount of humus

in mixture is quite large, owing to the heavy stand of s£&ren,

birch and hazel trush growing underneath the pines. Below

the humus clay is found in admixture with the sand, forming

a soil best described as a lirht sandy loam. The presence

of the humus and litter in the soil puts it in excellent

physical condition. A subsoil of a darxer color underlies

the loam at a depth varying trom one to ¢< feet below the

Surface.

The brush is so thick in the white pine type that

prass, herb8S and weeds are prevented from growing on these

sites. Hazel trush forms the principal ground cover. This

brush completely covers the ground and reaches a height of

from 6 to 10 feet. Under denser cover hazel gives way to

smaller shrubs, in more open condition.

The white pine timber is uniformly overrature and

decadent. It has lone passed its prime and should te removed.
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Large fallen trees are badly affected by rot. The yearly

increment is not equal to the decay, and the value ot the

timber is actually decreasing each year it is left standing.

The largest trees calipered measured 46" in diameter. Trees

above 30 inches PD). B. H. are very common. The average height

of the trees is from 110-130 feet. The merchantable timber

will scale upwards of 500 feet per tree, and the logs will

run atout 4 to 8 jer thousand feet, bt. m.

The stand is very open, due to the advanced age

of the tinber and is becoming more open every year. An

understory of bireh and poplar quickly fills in the open-

ings caused by windfall, and the forest is gradually chang-

ing in composition.

The quality of the timber, judging from outside

appearances, is very good. The large trees will probably

produce a high percentage of "uppers". even though the heart

be defective. The crowns begin high in the tops and are

short, making high utilization possible.

There is practically no white pine reproduction

on the type areas. Young hardwoods form the bulk of the new

growth. The great problem confronting the forester is how

to get white pine areas restocked with the species. The only

solution seems to te to plant up the cut-over lands as soon

as practicatle after logring, handling tre details as they

arise. white pine apparently grows well under the open

Stands of Norway and where the soil is adapted to its growth,

it is well to foster such reproduction. A notable example

of this condition may te seen alone the trail from the hotel
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to Lake ‘Helen, where one ¢rall white pine nas seeded up about

5 acres of iairly dense Norway. The seedlings are about &€ to

10 years old and are very thrifty.

(4) The Mixed Fine Types.
 

white and Norway pines often grade into each other

alone the borders of the types. These stands have,in eeneral,

the characteristics of the type which has the greatest nun-

bherof its trees represented on the area,

The mixed liorway-jack pine tyre, which is quite

extensive in the north and northwestern parts of the Island,

has, however, characteristics peculiar to itself, wnich must

be considered.

In general, tne surface of the type is smooth.

windfalls are not numerous, owing to the censity of the stand.

There are no rocks or outcrops or ».vher cicturbing elements

on the surface.

The soil is the most sterile to be found on the

Island. It consists larzsely of Sand with very little humus

in mixture. There is no trush on the ground, and the stand

hes an open park-like appearance. The principal srecies in

the ground cover are ground pine, winterfreen and brake.

Needles and small debris form thick mats in ypleces.

The timber is about evenly divided between Norway

and jack pine, each battling desyerately for suyremacy in

the stand. ‘The trees are young, ranging in age from 40 to

80 years, am in size from 4 inches to 13 inches D. B. H.

The density is almost 1.0, and already many trees

are dying from overcrowding and lack of light. The dominant
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trees are in a thrifty condition and are carrying their

crowns well up above their less fortunate neighbors. the

timber is not of very good quality, owing to its youth and

the many persisting dead branches. There is very little

material in these stands suitable for saw timber, and none

of it should be cut for that purpose at present. A little

later the majority of the jack pine should be removed to

enable the renaining Norway to develop properly.

There is practically no reproduction in this type.

None is needed or desirable until near the end of the rota-

tion, Since the timber on each area is practically even aged.

(5) The Mixed Hardwood Type.

Mixed hardwoods comprise about 31% of the total

productive area of the Island. The principal species are

basswood, maple, elm, ash and oak. The three latter woods

are not abundant and form but a small portion of the stand.

The hardwood type is a typical selection forest with all

ages represented. The Lone point extending northeastward

into the lake is covered with a very thrifty young stand of

basswood, of even age from sprouts. This timber should be

allowed to grow at least through one rotation.

The surface and soil conditions in the mixed hard-

wood areas are Similar to those found in the white pine

types. The soil is of a somewhat better quality, due to

the larger amounts of humus and clay in admixture with the

Sand.

The ground cover is light in the dense stands and

consists mostly of weeds and low herbs. In the more open
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areas, hazel, dogwood, snowberry and other low shruts

often form dense thickets.

The timber is generally young, thrifty and in

good condition. The merchantable trees average about 14"

D.BeH. and will yield two logs. The hard maple is the most

important of the broadleaf species. It is found almost pure

on certain areas in the southeastern part of the Island.

fany of the trees have been badly damaged by the repeated

crude tapping by Indians to obtain the sap, otherwise the

timber is in good condition.

Basswood is the hardwood second in importance and

abundance on the Island. The majority of the trees of this

Species are just under merchantable size. The timber is

usually tall, straight, thrifty and in good conditica.

Oak, elm, hackberry, white ash and cottonwood

occur locally or scattered throughout the hardwood types

and are of little importance in the management of the for-

est.

(6) Pure Hardwood Tyyes.

Areas of pure hardwoods are confined principal-

ly to inferior species, paper birch and poplar.

Pure stands of birch occupy areas several acres

in extent and are found mostly in the central and eastern

portions of the Island. The trees range from 4 inches to

9 inches D. 3B. H. and are often found growing in very dense

stands. The type is temporary only and occupies land which

will eventually produce white or Norway pine through arti-

ficial or natural regeneration. It is quite likely that
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most areas of birch will require stocking with pine artifi-

Gially, since the neightoring trees are mostly too old to

bear seed in abundance. Birch above 4" D. B. H. will even-

tually be used in making box shooks, novelties, for fuel

and for other purposes where it is adapted.

Foplar covers large areas of low-lying lands, and

many small areas of moist uplands. There are two species

of poplar commonly found: the large toothed aspen and the

quaking aspen, Cottonwood occurs at points along the shore.

The balsam poplar is occasionally encountered.

Foplar ranges from 4 inches to 10 inches D. B. Hd.

and from €5 to 50 feet tall. The type occupies sites wich

in many cases might te used more profitably for growing

trees of better species. Poplar tolts above 4" at the small

end are extensively used at the box factory in the manufac-

ture of shooks. In time, most of the areas now occupied by

roplar will te utilized for growing the more valuable crops

of pine timber.

(B) THE GROWING STOCK.

All timber 4" D. B. H. and over on 20% of the area

was actually calipered anc the diameters recorced in even

inch classes. Trees 10 inches and over PD. B. H., except the

poplars and tirches,were considered merchantable for saw |

timber. The smaller trees between 4 inches anc 10 inches

D. Be. He and all bireh and aspen timber were computed in

cubic feet which were afterward converted into cords, using 80

cubic ft.as the converting factor. “=stimates of the total

growing stock were then computed by srecies in toard feet

and cubic feet for every vhole and fractiOnal 10 acre plot
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on the Island. The volume tables used in computing the es-

timates are tabulated in the appendix. '

A very important part of this working plan is the

maps and tables of the growing stock on the Island. The

following have been accurately prepared and accompany the

text:

1. An Estimate Map, showing the estimates in board

feet and cubic feet for every 10 acre tract or fractional

area on the Island.

Re A Compilation of the estimates by species for the

entire tract, showing the total volume of each species in

board feet and cubic feet.

3. <A General Stand Table, showing the amount of tim-

ber in board feet and cords for every compartment and sub-

compartme nt on the Island.

(C) THE AGE CLASSES,

The pine timber on the tract is approximately

even aged in each separate stand. For the purposes of man-

agement six age classes have teen made, each differing by

20 years, as follows:

Age Class 1, 1-20 years, (up to 4" D.B.z.)

Age Class 11, 21-40 +" (4" - 8" D.B.H.)

Age Class1ll, 41-60 " (5" - 10" D.B.H.)

Age Class 1V, 61-80 " (7" = 34" DBE.)

Age Class V, 81-100 " (9" - 16" D.B.H.)

Age Class V1, 101+ " (12"-24" D.B.H.)  





After careful consideration the average diameter

B.H. for each are class has teen fixed as follows: 11 - 5.5";

111 = 7.5"; IV - 10,3": V = 12.5": V1 = 16.5".

The first four age classes have been very accurate-

ly determined, and the stands designated on the age class

map are approximately correct.

The Age Class hap accompanying this treatise was

very carefully prepared and shows as nearly as possible the

extent and location of the various even aged stands. A few

areas are densely covered with aspen or birch and have no

trees of valuable species of any age growing on them. These

have been termed blanks. The first age class is not represent-

ed on the map. This class includes trees up to 4" D. B. H.

and is treated entirely as re;roduction. A detailed Repro-

duction Map, a part of this working plan, shows the kind of

young growth, its density, size and location for the entire

areca. It will be noted that there are but few areas of dense

reproduction, growing in the open, which might properly be

designated as age Class 1 on the age class map. The larger

part of the young growth is under the light cover or in small

openings in the oldest age class (V1). The cutting of a

tract in the oldest. age class would result in converting it

into age Class 1, by planting to supplement the natural re-

production, and the age class map would then have to be changed

to conform to the new conditions.

The age classes 11, 111, and 1V truly fall within

the age limits prescribed, and the timber up to 80 years of

age is properly classified. Age*classes V and Vl are not
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properly designated as to age, but rather as to size. Trees

in these classes are mature to over-mature and range in age

from 80 to 250 years. The smailer of the mature trees were

Placed in age class V, the larger in age clase Vl. Class V

includes only diameters which may be produced under good man-

agement in 80 to 100 years; class Vl includes all trees which

normally require upwards of 100 years to attain the sizes of

the remainder of the mature trees.

The total productive area of the Island is 804.3

acres. The mixed hardwoods occupy £64.@ acres, and the pine

types 540.1 acres. The hardwood types are pure selection for

ests, containing all age classes from 1 to upwards of 150

years. The pine forests consist of approximately even aged

stands, and the various age classes are present in the types

as follows:

 

 

Present Area. Normal Area.

Blanks 16 acres : O acres

Age Class 1 oo" : 90.1 "

Age Class 11 30.” : 90 2"

Age Class 111 32.9 " : 90

Age Class 1V 37.8% : 90 +"

Age Class V 49.6" ‘ 90 +"

Age Class Vl 333.8 " ‘ 90.2"

Total - 540.1" "540.1"

The above table clearly shows the condition of the

pine stands. They are preponderately mature to over-niature. 



 



 

The younger age classes are woefully deficient. To a,proximate

normal conditions in a reasonable length of time is a difficult

problem. By carefully selecting the mature stands to be re-

moved, reproduction may be advanced in a short time to age class

11, and classes 1 and 11 may te made fairly normal. The middle

classes will remain deficient until after the first cutting per-

iod, when class 11 has been advanced to classes 111 and 1V.

(D) -INCREISNT,

No detailed volume and growth studies were made for

the various age classes. However, a large number of mature

trees were carefully analyzed and the rate of growth deter-

mined at different periods. A table showing the average rate

of growth in volume appears in the aprendix.

It is sufficient to say that the trees in age clas-

ses 1 to 1V inclusive, are thrifty, in good condition and are

increasing rapidly in volume. The mature and over-rature tim-

ter comprising age classes V and Vl is not only not increasing

in volume but is actually decreasing, due to rot, especially

in the white pine, and to windfalls. Taking the forest as a

whole, including the hardwoods, it is probably increasing

Slightly in volume each year.

With an actual decrease in volume increment of the

mature timber, there is a corresronding lowering of the qual-

ity increment, or even a negative quality increment may re-

sult. The quality will never be better than now, particular-

ly in the white pine stands.

Price increment is likely to continue for years to

come, but with the lowering of the volume, and the quality of

the timber,a lower stumpage value per acre is the logical result.
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SECTION 111.

TREATLENT OF THE FOREST TC SECURE

SUSTAINED YIELD.

(A) OBJECTS TO BE ATTAINED IN MANAGEIENT.

(1) he Gereral Folicy of the Forest Service.

National Forests are managed with several main ob-

jects in view. Every -arcel of land is to te put to its

highest and best use. The land is classified and those

ereas principally valuable for agricultural purpoces will

be excluded from the forest. Timber will finally te fro-

duced on non-agricultural soil only.

The first and foremost function of the forest is

the production of wood supplies. Watershed protection and

the regulation of stream flow are important functions. The

aesthetic value of forests is recognized in many regions,

as the Yellowstone and Yosemite National Parks.

The land on Star Island is not suited t2 agriculture,

and every productive acre should te utilized in growing tim-

ber. National Forests are often so managed silviculturally

that the natural beauty of the woods is not impaired. This

is done, in many instances, at a distinct sacrifice from an

economic standpoint, since many of the mature trees which

should be cut must be left standing for aesthetic reasons.

This working plan does not consider, except incidentally,

the aesthetic side of the forest and is designed to produce

the greatest amounts of timber which the Island is capable

of yielding.  



 

 

 



(B) THE SF&CISS TO BE USSD IN <ANAGSIMNT.

The ultimate object of management is to have the

entire productive area, save a few protective telts of hard-

woods, covered with a normal forest of white and Norway pine.

There are no tracts above high water which are not capable

of producing timber of one of these species. The area each

is to finally occupy may te accurately determined hy study-

ing the type map accompanying this thesis. Nearly all areas

now covered with merchantable hardwoods, birch and poplar,

will frow white pine, and these tracts should te converted

into white pine stands as soon as practicable. Areas now

bearing Norway pine or jack pine will be reforested with

the former species. There are Severalborder areac on which

Norway pine is now growing which should be regenerated with

white pine. As a rule white pine is not found in any quan-

tity in mixture with Norway. -

No hardwood species should be used in management.

The areas now covered with young trees of merchantatle broad-

leaf species should not te disturbed until the trees are ma-

ture, as in the case of excellent young stands of basswood

growing in the northeastern part of the Island. White pine

thrives excellently on hardwood soils, and as it is a much

more valuable wood than the hardwood timber it should te ex-

tended over the deciduous areas as soon as the hardwoods have

been removed.

(C) TH? SILVICULTURAL METHODS RECOMMENDED.

(1) A Discussion of Possible Silvicultural Systems.

The problem in determining the proper method or
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A good Astwes pine seed tree surrounded by a dense ground

Reproduction is very scarce in such areas. 
Courtesy, Forest CLye ANNUAL
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methods of silvicultural managenent of the principal srec-

ies employed is a real one. There are numerous considerations

wnich must te tazen into account and must te fully analyzed

and carefully weighed before final judgment is passed.

There are three ptrincival silvicultural systems

worthy of consideration for the species in question. The

System now employed ty the Forest Service on the Minnesota,

as required under the act of May, 1908, is clear cutting

leaving seed trees. The first law directed that 5% of the

stand te reserved for reseeding the cut-over area. The trees

to be retained to be healthy individuals well scattered over

the tract. Later the law was amended and the amount of tim-

ber to be left for seeding purposes was increased to 10% of

the stand.

The seed tree method has not been a success; the

system has been in operation several years and results have

been very unsatisfactory. If it were possible to cut the

timber just after a heavy seed year, results would be much

more encouraging. As it is, the cutting of timber at such

periods is just a chance. Before a heavy yield of seed is

again produced the ground cover becomes so dense that ger-

mination is impossible. Another objection to the method

4s that the seed trees, deprived of the mutual protection

of their neighbors, fall before the first severe wind, thus

becoming a total loss both for seeding and for lumber. The

average stand of Norway pine on Star Island is probably

close to 15,000 feet b. m. ver acre. Ten percent left for

seeding purposes is 1,500 feet. At $10.00 per thousand feet

= 49. <6
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standing, the timber remaining after lumbering under the 10%

seed tree method is worth °15.00 per acre. Such an invest-

ment for regeneration purposes is not justified under the

conditions which prevail, cince the area may be replanted

after clear cutting at a cost equal to but one-third of the

value of the seed trees.

The shelterwood system may properly be employed

with white pine and Norway pine under certain conditions.

The method should not be used in the management of the white

pine now growing on the Island. The timber is greatly over-

mature, and the type is largely shelterwood from natural

causes. There is absolutely no coniferous reproduction

under the white pine stands and none can come in on account

of the dense undergrowth. It is possible to clear away

the brush just previous to a good seed year, to promote

natural regeneration, but the method is too costly and

too uncertain to deserve serious consideration. ‘White pine

bears seed in abundance at regular intervals until the tim-

ber reaches an advanced age. This condition is a point in

favor of the shelterwood system for the species in the nor-

mal forest.

The shelterwood method for Norway pine on the

Island would be an experiment, since conditions favorable

to the system are all apparently lacking. Seedlings of

Norway come up abundantly in open areas in the stand and

in fewer numbers under the more open mature timber.

There is at least one well defined area of Norway

pine in natural shelterwood. Whether this condition can be
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produced artificially under conditions which prevail now,

can Only be determined by trying out the method. To succeed

well under the shelterwood system the remaining trees should

bear abundant seed. Norway pine bears seed most freely be-

tween the ages of 80 and 140 years. Mature and overmature

timber constitute more than 60% of the pine stands. This

timber is upwards of 200 years of age. There has been no

seed produced in the mature stands during an observed period

of 10 years. That the trees are probably too old to bear

seed in abundance must be inferred from the evidence at hand.

The removal of 50% of the stand in a cutting for

seed is advisable. A large part of the timber has reached

Such an advanced age that it has already begun to thin out

naturally, and the remaining trees receive the meximum am-

ount of light. It is quite likely that a cutting for secd

in the shelterwood method would not produce the desired re-

sults, since the remaining trees have already adapted them-

selves to the changed conditions, due to the opening of the

stand. Since seed years in the older stands have not oc-

cured in a decade, it is unsafe to predict them. If the

seedlings did not come in immediately after logging, the

cut-over area would quickly te covered with brush which

would effectually preclude natural regeneration at a later

date, and eventually the area would have to be restocked

artificially.

Clear cutting and planting is a silvicultural

system which seems best suited to the management of the

timber on Star Island. It has become an established j;rac-

salSe
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tice in forestry that timber which, because of its high qual-

ity or easy accessitility, brings a high stumpace price shculd

be regenerated artificially. ‘white and Norway pine on Star

Island fall, without question, into this group of valuable

species. In the methods previously described, clear cutting

with scattered seed trees and the shelterwood system, several

years elapse after the stand is cut before a good natural re-

generation is secured. There are no delays in the clear cut-

ting method followed by planting. The saving in time over

the other methods often reduces the rotation period by sever-=

al years. The clear cutting system also makes possible the

removal of the entire stand at one operation, thus affecting

a considerable saving in the cost of lumbering operations.

There are many areas on the Island now covered

with aspen and white birch which must be regenerated arti-

ficially, either by seeding or planting. The cost of plant-

ing is comparatively low. It is the policy of the Forest

officers on the Minnesota National Forest to use in planting

operations, thrifty 3 to 4-year old transplants, setting out

about 700 to the acre. An examination of a tract planted in

this manner last year revealed 99% of live trees. The plant-

ing motto is "Plant large, thrifty, transplanted stock, care-

fully, in their permanent locations, with the idea that all

will live, rather than plant twice the number of smaller

stock with the idea that one-half will die." The planting

operations carried on last year in the vicinity of Cass Lake,

on brushy land, cost 45.00 per acre. This cost includes

every item from the time the seed beds were prepared in the  



 



nursery until the transplants were set in their final ;lace

in the forest.

(2) Silvicuitural Systems Recommended. 

After careful study of every phase and condition

bearing upon the silvicultural methods of management of the

Island, the folloving recommendations are made;

(a) All areas of non-timber species (birch and

poplar), except those on very low sites, te clear cut, and the

land replanted to white pine or Norway pine ,depending on soil

and site.

(b) All mature and overmature white pine be removed

by clear cutting, and the cut-over areas be immediately re-

generated by planting large, thrifty transplants of the same

species,

(c) Mature and decandent Norway pine shall be re-

moved by clear cutting and the areas cut over be inmediately

regenerated by planting good, thrifty, transplanted stock.

Small areas may be managed under the siielterwood system as

an experiment.

(d) Jack pine in mixture with Norway shall be re-

moved by successive heavy thinnings, leaving the latter

species to form the final stand.

(e) Hardwood areas are to tbe gradually converted

into pine stands, at such times when the timber can be most

profitably removed. Young stands of hardwoods should be al-

lowed to reach saw timber size before removal. Borders of

hardwoods snould usually be left on the blufis along the

lake shore to break the force of the wind.
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(3) The Rotation.

The pines are essentially producers of lumber.

White and Norway pines are particularly adapted for the pro-

duction of sawn material. The most vseluable products of the

Species are the wide, clear boards and planks from which

finish and factory material are obtained. The lower grades

are used extensively in house construction. Tne short lengths

are made into box shooks. WNorvay pine piling and crossties

are common in the northern Laxe States. "Even the young trees

of the species mentioned are better suited for lumber than

for other purposes. White pine lumber is particularly adap-

ted for purposes where a light, soft, even-grained wood, easy

to work is desired. for these uses it brings a very high

price. There are no coniferous species in the country which

command the prices that are received for the upper grades

of white pine.

The amount of stumpage in the country is decreasing

each year. It is estimated that three times as much timber

is cut as grows, and unless steps are taken to decrease the

per capita consumption, or to increase the supply, a timber

famine in the near future is inevitable. It is the policy of

the Forest Service to produce saw timber on the National For-

ests wherever practicatle, in order that the anticipated

shortage of timber of log size may in a measure te met. The

Government is perpetual; it pays no taxes, enjoys a low in-

terest rate, and can carry a project successfully through

a long term of years, hence it is peculiarly adapted to con-

duct a growing forest through a long rotation, where all  



 



yields or income are deferred until the timber is cut.

The production of saw logs is conducted on a

technical rotation; i.e., a rotation of sufficient length 

to produce trees of a size suitable for saw timber. The

technical rotation for log ;roduction usually falls beyond

the age at which the greetest money returns may be expected,

and for this reason it is not adapted for individuals or

short-lived corporations.

The financial rotation is the proper one to be 

adopted by all agencies growing timber exclusively for

profit. Under this rotation the timter is cut at the time when

the soil produces the highest returns at a specified rate

of interest; i.e. when the soil rental is greatest. There

are so many uncertain elements to te considered in comput-

ing the finarcial rotation that it is seldom undertaken ex-

cept for approximations only. Using the yields for Norway

as listed on page 60 and estimating the value of the timber

to be that set opposite the respective ages; the cost of for-

mation, $5.00; and the rate of interest, 4%, the net soil

rentals for the various rotations are as shown in the table

 

below.

Age, years :Yield, Feet b.m.: Value per M.,b.m.:Net Soil ren-
$ : :tal perAmun,

40 3,200 $12.00 15d

60 12,600 ; $14.00 ; 5ed

80 23,600 $16.00 ; aad

100 34,700 $18.00 ; 30¢

120 44 ,000 320.00 12d  



 

From the above it is seen that the greatest net

soil rental per acre is realized when the stand is about

60 years old, and beyond this age it gradually drops off

until 80 years is reached. At higher rotations the drop

is much more pronounced. The financial rotation for Norway

pine then lies somevhere near 60 years.

The rotation age is fixed at 120 years for both

white and Norway pine. The hardwoods sre to be cut when

they can be profitably handled. Under good forest manage-

ment Norway pine attains a dianeter, breast high, of 15.5

inches and a volume of approximately 200 board feet, per

tree. Pieoing the etumpage price of Norway at the end of

the rotation period at 320.00 per thousand feet, the yield

at 44,000 feet b.m. per acre, and the cost of planting,

35.00 per acre, the investment will pay 2% compound interest

on a land value of *82.50 per acre. A 4% rate of interest

will reduce the land value to "2.77 per acre. The price

to be paid the Indians for the land on Star Island is 1.25

per acre. This sum will pay an interest rate of ayproximate-

ly 45% during the entire period of the rotation. From every

standpoint the investment is a good one for the Government,

Since it yields a larger interest rate than is usually ob-

tained for the Government's own securities.

(4) Marking Rules.

The timber on the Island is to be clear cut, and

hence only simple marking rules are necessary. Mature pine

and other age classes, except age class l, are celdom found

On the same area. In logging it. is only necessary to use
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Care in ,~recerving tne re,roduction as all tne large timber

is cut clear. It if seldom advisable to allow timber atove

4" D.B.H. to rerain standing on the tract lumbtered, since

the smaller trees sre for the most pert Suryrressed and are

not capable of fully recovering. Trees under 10" D.B.N. have

@ good market as box factory material.

On areas where the shelterwood system may te em-

ployed, the trees to be removed in the first cutting are the

largest, oidest, most defective and decadent individuals to

be found on the tracts. The younger and thriftier indivi-

Guals should remain to reseed the area.

where Norway and jack pines are in mixture, cut out

the jack pine pradually, removing the ~oorer individuals first.

Jack pine tolts comand a ready market for box material, and

the thinning opergtions in this type may be conducted at a

fair profit. Only such Norway should be removed on these

areas af is tadly suprressed or defective, ac this species

will form the future stand.

Hardwood types need no marking rules, Since these

areas will te clear cut and the land regenerated with pine.

(5) Brush Disposal.

All brush incident to logging operations shall be

piled in neat, compact piles about 6 feet by 6 feet in size,

awey from all re:;roduction. Where reproduction is wanting

the brush may te piled in rows instead of piles. All mater-

ial, limbs, young trees, etc., 4 inches in diameter and under

must be piled. Larger material may be cut into such lengths

as will permit the pieces to lie flat on the ground, thus
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facilitating decay.

The burning of the trush shall te done during

damp weather or just after a rain in the summer season; dur-

ing the winter months it may be conducted with safety at any

time after snow has fallen. The details in the disposal of

the brush must be worked out on the ground for each dif-

ferent type area, and changes made in the rules to conform

with the experience gained.

SECTICN 1V.

THE REGULATICN OF TH® YIELD.

(A) THE NORMAL GROWING STCCK.

(1) The Determination of the Normal Growing Stock in 

@ Mature Forest.

It is the aim of every forester in charge of a

forest under management to bring the area as rapidly as pos-

sible into a normal condition. Virgin coniferous forests

are seldom found in a state even approximating normality.

The majority of such forests are overstocked with one or

two age classes and are deficient in the others. Over 60%

of the pine timber on Star Island is mature and overmature

and falls into age class Vl, leaving less than 40% of the

area stocked with the other age classes, exlcuding age

class 1. The mature timber is also upwards of 200 years old.

The rotation yeriod is 120 years, hence the great difficul-

ty in determining the normal growing stock from the timber

at hand. Trees 215 years old have an average volume of

47.2 cubic feet, exclusive of bark. The mean annual in-
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crement during the life of the stand is .465%. It is estimat-

ed that trees of the rotation age (120 years) under good

management will yield an equal amount of timber and the mean

annual increment will tbe much greater - approximately 1%.

(2) Discussion of Methods of Determining the Normal

Growing Stock.

There are three principal ways of arriving at the
¢

amount of normal growing stock in the forest. The first

 

is by determining the yield for each year in the rotation

and adding them together. This method is undoubtedly the

most accurate, but it is not adapted to long rotations.

Another method of determining the smount of nor-

mal growing stock is by means of yield tables which give

accurately the yields at regular intervals. The third and

least accurate way is by employing the mean annual increment

in the formula RL where R wm rotation age, and I the total

increment of all the age gradations in one year or the yield

of the oldest age gradation. In rough preliminary work this

method is often employed, but in more accurate plans the

yield table method is used.

The method of determining the normal growing stock

which employs normal yields figured at regular intervals is

the proper one to use for the pine area on Star Island. It

is generally considered that the yield of a properly thinned

stand under good forest management is equal to the yield of

@ Similar area fully stocked with dominant trees in an un-

thinned stand of the same age. Yields of unthinned dominant

stands of all ages have been computed for Norway pine in and

a: 69 =  



  
  



near the itinnesota National Forest. These yields will apply

very well to the area under consideration.

The average site quality of the pine lands on Star

Island is I/II. The yields of the unthinned dominant stands

mentioned above are for site quality I, hence it was neces=

sary to reduce ther somewhat to corresyond vith the changed

conditions. The normal yields of Norway pine on the area at

various ages is a.proximately the following;

  

Are, Years. Yield, Feet b. m.

20 0

40 3,200

60 12,600

80 25,600

100 34,700

120 44,000

(3) The Normal Growing Stock.

The stand of timter of log size (10" D.B.H. and

over) on the Island is 10,373,750 feet h.m. The material

tetween 4" and 10" D.B.E. exclusive of non-timber species

(birch, poplar and ironwood) amounts to 217,222 cubic feet.

The latter when converted into toard feet by using 5 feet

tem. for each cubic foot, amounts to 1,086,610 feet, b.m.

This amount added to the volume of the stand 10" D.B.H.

and over gives a total volume of all trees on the Island

4" and over D.B.H. of 11,460,360 feet b.m.

The coniferous species on the tract total 9,722,915

feet b.m., 10" D.B.H. and over, and 118,167 cubic feet, or a

total of 10,314,750 feet b.m. of timber 4" and over D.3.H.

- 60 -
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There are 194,645 feet ber. of pine growing in mixture with

the hardwoods. Deducting this amount from the total volume

of pine timber leaves a net volume of conifers on strictly

pine types of 10,120,105 feet. This timber is growing on

540 acres and constitutes approximately 90% of the total

stand.

Considering .5% as a fair rate of prowth per year

for the whole Island, the mean annual increment amounts to

57,302 feet b.m. Applying the formula Gn = HL the normal

growing stock is 3,438,120 feet b.m. by this method. Since

the timber now standing on the area is excessively mature

and overmature, .5% does not represent the producing rporer

of the land, and hence the estimatec growing stock is much

too low.

For the purposes of this working plan the three

principal coniferous species will te considered together.

The small amount of balsam fir found has teen added to the

jack pine. Norviay pine constitutes 81.2% of the total pine

stand; white pine, 13.5%; and jack pine, 5.3%. Norway and

jack pines have similar habits and since they grow in mix-

ture in almost exactly equal proportions, are the same size,

and have approximately the same increment and yield, they

may be considered together in determining the normal growing

stock. These two species comprise 86.5% of the total con-

iferous stand. The white pine grows more rapidly than Nor-

way, and will produce greater yields at the rotation age.

The small amount of this timber, however, does not justify

separate treatment at this time. lMoreover, with every cut-

oe. GES me

  



  



ting the composition of the forest changes, since the hard-

wood types are to te converted into pine stands, so that the

normal growing stock is never constant.

The normal growing stock of the pine lands alone,

considering that jack pine and white pine yield similarly

to the Norway, may be computed by the formula: Gn =

Nla+bt+#c + $y where a, b, c, ad, etc. represent the nor-

mal yields at tre ends of stated periods, and N = the num-

ber of years in the period. By employing this formula, and

using tne normal yields listed above, the normal growing

stock of the pine types amounts to 8,649,000 feet b.m. The

hardwood types on the Island have a total volume of all tim-

ber 4 inches D.B.H. and over of 1,142,650 feet b.m. FEstimat-

ing the annual increment on these types to be 1%, the normal

growing stock of the broadleaf species is 685,590, making a

total normal growing stock on the tract of 9,254,590 feet.

The mature and overmature pine timber on the Is-

land should te removed largely during the first working per-

iod, especial care being taken to wut the oldest timber first

leaving the younger, thriftier trees until tne last. The

stand is in such condition that the majority of the timber

should be removed in £0 years. During this period the for-

est should be brought, by judicious cutting, into a fairly

normal condition, particularly as to area and distribution

of the age classes. The normal growing stock at the end of

the ,eriod will te deficient because of the necessity of re-

moving large amounts of tiiber in the present decadent stand.

= 62" x  



It will probably te necessary to defer cutting for some time

at the completion of the first period, or cut less than the

normal yield to allow the growing stock to accumulate.

During the rotation - probably largely during the

first two cutting periods - the hardwoods will te all removed,

except for small patches and narrow strips along the late

shore for protection purposes, and the areas they occupied

will te planted to pine. The forest should be so managed

that at the end of the first rotation the whole productive

area (except for the small amounts of hardwood noted above)

shall be covered with a normal stand of white and Norway

pines.

(B) THE YIELD.

(1) Difficulties in the Determination of the Yield.

The bulk of the timber on Star Island is largely

decadent. Upwards of 60% of the total area of the pine

types is included within age class Vl, and more than 80%

of the volume stands on these tracts. Age class V is yrin-

cipally mature so that at least 85% of the total volume on

the pine sites is now ready for cutting. The timber in age

classes V and Vl is not increasing in volume but is actually

Slightly decreasing, due to the loss through windfalls, decay

and other agencies incident to old age. The remaining 15%

of the stand is in a thrifty condition and is increasing

rapidly in volume. The hardwoods are also thrifty and lay

on each year a fairly normal increment.

The time allotted for the rejuvenation of the for-

est on the Island is <0 years, at the end of which yeriod it

- 63 =  



  



is contemplated that this working plan be completely revised.

The main purvose of the working plan is to tring the forest

as rapidly as possible into the best silvicultural condition.

The cutting then must necessarily te heavy to reduce the am-

ount of decadent timber and to avoid further loss from natur-

al causes which accompany old age.

The annual yield of the whole area, estimating the

mean annual growth at .5%,is but 57,302 feet b.m. at the

precent time. The annual yield under rormal conditions should

be 212,083 feet bem., of which 198,000 feet are pine. Cal-

culations from normal yield tables show that the normal grow-

ing stock on the pine types is 9,326,360 feet b.m.; the area

of the types is 540 acres, and each of the six age classes

should comprise 90 acres. The age class table on page 45

shows how abnornal this distribution of the age classes ac-

tually is, and the problem of bringing them to normality is

difficult to solve. At least 85% of the total stand is not

yielding an increment and should be removed to make way for

new growth.

(2) The Determination of the Annusl Yield.

The actual yield and the normal yield habe been

stated above. Neither of these is the proper amount to be

removed annually during the rejuvenation jeriod. The an-

nual yield to be cut during th: first £0 years will be

arbitrarily fixed and largely indeyendent of growth. It will

far exceed cither the actual or the normal yields. The total

Stand on the Island is 11,460,260 feet b.m. The growing

stock required to produce a sustained normal annual yield
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is 9,334,590 feet b.m. The surplus to be reroved,were all

age classes normally present,is 2,125,770 feet. Since 85%

of the stand, or 9,741,306 board feet, is mature and should

be removed, it is obvious that a much larger amount than the

Surplus indicated ahove should be cut during the rejuvenation

period. The amount of timber in age class V1 which should

be present on the area under normal conditions is 3,541,500

feet b.m. of pine and 322,500 feet of hardwoods, a total of

3,865,000 board feet. This amount should te left etanding

on the tract at the end of the cutting period to form the

new age class (V1). Most of this amount will be advanced

from age class V, tut some of the younger, thriftier stands

in the present mature forest will have to be carried over to

supply the deficiency. The entire immature stands in age

classes 11, 111, 1V and V, amounting to 1,086,610 feet b.m.

plus their increment for 20 years, 217,320 board feet should

remain unmolested except for needed thinnings. The latter

item need not te considered since it is not now a part of the

growing stock.

(3) Distribution of the Surplus Growing Stock.

The amount of timber to be cut during the rejuve-

nation period is 6,508,750 feet b.m. This is determined

by adding the normal amount in age class Vl and the immature

stands in all the other age classes together, and subtract-

ing this sum from the total stand. The stands to be left

(3,865,000 feet b.m. plus 1,086,610 b.m.) taken from the

total amount (11,460,360 feet bem.) leaves the surplus as

stated above (6,508,750 feet b.m.). Since there is no in-

a. Ge.
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crement in class Vl stands, and the increment in the other

classes should te allowed to accumulate to partly supply

the deficiency caused by the removal of the mature timber,

it is not necessary to consider the increase in volune of

the stand during the first cutting period.

The rejuvenation period is 20 years. If the tim-

ber were cut annually during this time, 325,437 feet would

be removeé each year. This amount is hardly sufficient to

make yearly operations economical, or at least the small

cut will maxe lumbering much more costly. A biennial cut

of 650,874 feet is much more desirable. It also fulfills

in a measure a requirement of good management - thet of

producing frequent revenue. The spring following. lumter-

ing operations is to be devoted to brush burning and

Planting oy,erations on the cut-over lands.

(C) HE DISTRIBUTION OF THS YIELD.

The total anount to be removed during the first

cutting period is 6,508,750 feet b.m. in 10 equal or near-

ly equal installments. Uspecial care must te taken to cut

the oldest areas first. The location of the stands is ex-

cellent for cutting. The prevailing winds are from the west

and southwest, and danger from windfall is reduced to & min-

imum. The first stands to be cut are in the east and south-

east portions of the Island. Cutting will proceed from

east to west, in such manner that the remaining timber is

well protected.

(1) The Division of the Island into Com, artrents
ee

and Sub-Commartments.

  





To facilitate manasement, a compartment map nas

been prepared on which the different stands have been desig-

nated. The Island is divided into six comrartments. The

boundaries of the compartments follow as nearly as possible

U. S. survey lines and quarter section lines. Tieyz are

marized in red upon the mao. The lines should be well

cleared out on the ground, £0 that they may be easily lo-

cated. The compartments have no regular size or Shave and

are of value jrincirpally as means of locating the various

parts of the area and as guides in all tanagement oyera-

tions.

The compartments are carefully divided into ticir

comporent sub-compartrents or stands. The compartments are

numbered from 1 to 6. The Stancs are lettered. Zach sub-

corpartirent is an area upon which is growing a stand of

timber of a definite character, requiring srecial treatment.

An exception to this rule i¢ made where laree tracts are of

Similar character. These areaS are divided into two or more

sub-comvartments, to facilitate forestry operations. The

Sub-compartment boundaries are not indicated on the ground.

The stands on the Island are based almost entirely on the

age and species of timrer. The Roman figures indicate the

age class. ‘where no figures occur tne stand is all aged.

(2) The General Stand Table.

A very carefully prepared stand table accompanies

the compartment map. This tatle contains the following

data:

a. The compartments (numbered).
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b. The sut-compartments (lettered).
c. The area of e&cn of the above.
d. Tre character of the stand in each sub-compartment,

whether youns or old, (age class) and area.
e. Area ty comyartrents of unproductive land, and

reason for wun}roductivenses.
f. Stand cf timber in each sub-corpertr.ent and com-art-

ment in feet, b.m., and in cords (4" - 10" D.3.1.)
by cpecies.

ge Reproduction by especies - size end extent.
he Grand totlaes of the above infcrmation.

(3) The Cutting Flen for the Working Teriod.
 

The entire cutting “uring the first tventy years

will te confined to compartrents €, 3, and 4. Compartrent

l is covered with a heavy youne etand of basswood. Com:art-

ments 5 and 6 contain large quartities of yours pine. Tne

mature timber in these comcartments will te rornoved in part

during the second cutting period. Compartment 2 will te the

first one ent over. wren lumbering is completed here the

Vl stands in 3 and 4 will te attacxed. The inserted table

Shows the prosress of the cuttine during the veriod.

The total area to be cut over is 296.7 acres.

On part of tnis area the mature and overmature trees only

are removed, Icaving a good stand of young timber on the

ground. By carefully observing the rerroduction map it will

be seen that much of tne young grovth on the areas to te logred

is now larre, and by the time the tract is lumbered, will have

advanced into ege class ll. The areas cut over in 1932 are

hardwood, and it will tare some time to get good reproduction

Started after logeing. These tracts will te incluiec in are

™~
taytlass 1 in *he second ;eriod. fy careful treatrent cf the

exisitins reiroduction, it is ros:itie to have a fairly nor-
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mal distritution of the sce eclesses 1 anc ll, ard srall pate

ches of 11, 111 and 1V scattered throushout the mature ¢etands

which have advanced a period durins the lorgring operations.

The last column of the cutting plan snows in a general way

the distritution of the age classes of the end of tne working

period.

SUCTION V.

THA ADITINICTIATION iLAal.

It is planned to have the forestry operations on

Star Island handled by the locel ranger who has his head-

quarters there. A technical assistant will attend to ell

the technical detsils of the work and will inspect the oper-

ations as necessity requires. The rovgh wor't will te nandled

entirely by the ranger. The necessary plentine stock will

be Supplied by tre nursery at Cass TLaxe. tlanting will in-

mediatel; follow lop-irg in cll cases. The tecrnical assist-

ant and the ranzer will te directly uncer the Forest Super-

visor at Cass Laxze..
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Volume Table for Norway Pine.
 

 

 

De. Fe. dH.
Inches Cubie weet.

4 = 1.0

5 - Lek
6 ~ 4.2

7 — 6.2

8 -_ 96.68

9 ~ 12.7

Board Feet.

LO - 77
Li = 104
12 ~ 137
13 - L79
14 - £22
15 ~- 275
16 - 324
17 ~ 372
18 = 428
19 - 486
20 - 556
el - 652
La - 760
235 - 830
24 - 905
25 - 986
£6 - 1075
a7 - 1166

Table based on 7% trees measured on Star Is-

land, supplemented by table prerared for the Minnesota

National Forest. Used also for jack pine.



TABTL™ ll.

Volume Table for “hite Fine. 

 

 

De. RB 2.
Inches. Cubic eet.

4 ~- 1.0

5 - Bek
6 - 4.
7 - 6k
8 - 9.2
9 ~- lee

Board eet

10 - 75

di - 190
le - Le
LS - 145
14 - 165
15 - 210

16 = — £60
1”? - 300
18 - OO
19 - 330
20 - 44.0
ol - 500
& - 590
£0 - 680
c4 - 750
L - 540
26 - 925

27 - LOCO
£3 - 1075
2g ~ L150
2 - 1289

31 - 1270
32 - 1450
Ou - 1575
oA - L700
35 ~ 1830
f9 - 1910
37 - Z£00C
38 ~ £080
39 - £170
40 -_ 2200

Adopted from Table prepsred for the ‘innesota

ational sorest.
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TABL™ lll.

Volume Table for Mixed Eardvoods.
 

 

 

D. B. HE.
InchéS.e Cubic Feet.

4 - leet

5 - 2
6 - 3
7 - 5
8 - 6.0
g - 9.6

Poard Feet.

10 - 55
11 - 74,
l2 - a9
13 - 120
14 - 143
L5 - 170
16 - ecb
17 - L6Oe
18 - 308
19 - 292
20 - 440



TABLA 1V.

Volur.e Tabie for Birch.
 

 

D. B. HE.

Inches. Cubic Feet.

4 a” 1.é

D = 3
6 - 4.6
7 = 6.

8 - 8.3
9 = 11.2

10 - 13.7
11 - 17.9
12 - 21
13 = 25
14 - 28.9
15 - 35.98
16 ~ 39
17 - 45

TABLE V.

Volume Table for topler.
 

 

D. B. He
Inches. Cubic feet.

4 - 1.2
5 - 2
6 - Jel
7 - 5.3

8 ~ 7.3

9 — 9.6

LO = 12.8

di - 18.3
Le - L209

14 - 31.2
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TABL" V1.

Norway Pine
 

Heights on Diameters
 

Based on 130 Average Treas.

(Sead from a Curve)

 

De. Be He
Inches. Height, Feet.

8 - 65
9 - 66

LO - 67
li ~ 71
Le - 74
13 - 77
14 = 81
15 - 83
16 - 85
17 - 86
18 ~ 87
19 = 386
20 - 90



TABI.wer&% Vii.

Ynite Fine
 

Heishts on Diameters
 

Based on 100 Average Tress.

Read from Curve.

 

D. B. H.

Inches. Height, Feet.

8 - 65
9 - 67

10 - 68
ll - 69
12 - 70
13 - Ve
14 - 74
15 - 76
16 - 78
17 - 82
18 -~ 85
19 - 88
20 - 92
21 - 96
RL - 100
£3 - 104
24 - 107
25 - 111
£6 - 115
27 ~- 117
£8 - lel
£9 - 124
30 - 126
31 - 128
32 - 130
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TABLZ V111.

Analysis of Average Mature Norway Fine

Star Island.

 

 

D. Be He - 17.0" Age - £15 yrs.

Age D. B. He Height Volume Yearly Increace
Years Inches. Feet. Cubic #t. durins period ,‘o.

30 £24 15.0 0£5

50 3.4 26.0 09E 5.9

70 Bek 35.0 5.67 7.0

90 11.05 42.0 12.00 3.58

110 12.5 48,0 18.55 £e14

130 13.3 55 .0 £35.97 1.27

150 14.5 61.0 32.16 1.46

170 15.15 66.0 37.07 709

199 15.70 71.0 42.46 2677

£09 16.1 76.0 47.20 055

‘ean annual increment is .2195 cubic feet or

467%.



A LIST OF THN ARBCRESCHELT SITCIES

OCCURRING CN STAR ISLAND.

Botanical Naves. Common Names.
 

Finus strobus, lL.
vinus resinosa, Ait. Norway pine.
Finus divaricata, Dull. Jack pine.
Larix Americana ,-ichx. Tamarack,
Picea Mariana, 3B. Black spruce.
Picea canadensis, B. White s;ruce.
Abies balsamea, Mill. Ralsam fir.
Thuya occidentalis, l. Arbor-vitae.
Juniperus virginiana, L. Red cedar.
zopulus tremuloides, licrx. 4uaxting agpen.

white pine.

Fopulus grandidentata, tlichx. Fopler.
£opulus balsamifera, L. Baleam - Balm of

Gilead.
Populus deltoides, ‘arsh. Cott onwood.
valix amygedaloides, Anders. Alisond willow.
Salix fluviatilis Var. wheelerii, Nutt. sand bar willow.
Salix discolor, liuelh. Glaucous willow.
palix petiolaris
Salix myrtloides Myrtle leaved willow.
Salix humilis irairie
Salix glauca
Cstrya virginiana, K. Tronvood.

Yellow birch.
Canoe birch.

Retula lutea, l.ichx.
Betula papyrifera, ‘’arsh.
Petula pumila “wamp birch.
Alnus incana Spotted alder.
Quercus rutra, i. Red 08:2.
Quercus ellipsoidalis, Hill. Black oak.
Cuereus coccinea, loench. Scarlet oax.
Quercus macrocarya, Michx. Bur oak.
Quercus torealis (?)
Ulmus americana, L.
Ulmus fulva, kichx.
Celtis occidentalis,
Amalanchier svicata

Le

Lrunus pennsylverica, L.
Frunus pumila
Prunus virginiana
Rhus hirta, Sudw.
Acer spicatum, San.
Acer saccharum, tiarsh.
Acer rutrum, L.
Acer leeundo, L.
Tilia arnericana, IL.
Fraxinus americana,

T

ii @

Fraxinus nigra, *‘arsh.
fraxinus pennsylvanica,

Var. lanceolata, Sars.
Viburnum lentago, lL.

Voite elm.
slippery elm.
Hacitberry.
service berry.
Bird cherry.
Sanc cherry.
Choxe cherry.
Staghorn sumac.
Tountain mavle.
Sugar maple.
Red mayle.
Boxelder.

Rasswood.
Vhite ash.

Black asn.

Green ash.
oneepberry.
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Botanical Nenes. Common Names.

Corylus rostrata Beaked hazel.
Cornus circinata Dogwood.
Cornus stalonifera Kin-i-kin-ick.
Lonicera gisaucs Money suckle
Lonicera canadensis

var. americana American fly honey suckle.
Diurvilla lonicera Buch honey suckle.
Vaccinium pennsylvanicum Dwarf blueberry.
Viburnum pubescens Black haw.
Viburnum opulus High bush cranberry.
Linnae borealis Twin-flower.
Rosa blanca wild rose.
Rosa (Sp.)? Wild rose.
Spiraea salicifolia villow-leaved meadow

sweet.
Juniperus cormunis Creeping junifyer.
Rubus etrigosis Red racpherry.
Cassandra calyculata Meath.
Androrneda wolyfolia Andromeda.
Sambucus racemosa NHlderberry.
Symphoracarpus occidentalis Snow berry
Celastrus Scandens Pittersvweet.
Rhus toxicodendron roison oak.
Rhus glabra smootn sumac.
Ribes floridum Black currant.
Ribes gracila frickly gooseherry.
Ribes (Sp.) ? Smooth gooseberry.

Vitis vulpina Wild prape.
Ampolopsis quincafolia Virgiria creerer.

ESRBS, GRASSES AND CTHER ILANTS

CONS TIMRED AS GRCUMD CCVER.

  

Botanical Names. Common Names.

Fhragmites communis Reed grass.
Poa serotina lieadow grass.
Gnathalium (Sp.) ?
Arisaema try phyllum Jack-in-tre-lulpit.
Circaea (Sp.) ? Enchanter'’s night shade.
Iris (Sp.) ? Blue flag.
Phryma eliptastokia Verbena.

Acquilegia canadensis Large columbine.
Actaea spicata Boneberry.
Impatiens fulva Jevelweed.
Viola canadensis Violet.
Apocynum cannetinum Indian hemp.
Apocynum androsemsefolium Indian hemp.



- Comandra umbellata
Equisetum sylvaticum
Palygonum emursum
Elymus canadensis
Agropyram (Sp.) ?
Bromus kalmii
Cynosuroides (Spartina) (Sp.)?
Carex (Sp)?
Aster mocrophyllus
Cornus canadensis
Aralia nuticaulis
Melanpyrum canadensis
Arctostaphylos uvi-ursi
Pteris aquilina
Lycopodium conplanatum
Clumophila umbrellata
Gaultheria procumbens
Epilobium spicatum
Equisetum robustum
Equisetum arvence
Carex stricta
Colomgrostis canadensis
Hierocium canadense
Aralia hispida
Circium arvense
Unifolium (Sp)?
Fragaria virginiana
Galium boreale
Smilacena stellata
Artemesia canadensis.

Bastard toad flax.
Horsetail.
Water smartweed.
Wild rye grass.
Wheat grass.
Soft brome grass.
Slough grass.
Sedge.
Aster.
Dwarf cornel.
Sarsaparilla.
Figwort.
Bearberry.
Brake.
Club moss.
Princess pine.
Wintergreen.
Fireweed.
Horsetail.
Horsetail.
Sedge.
Blue joint.
Rattlesnake weed.
Spikenard.
Canada thistle.
One leaf lily.
Strawberry.
Northern bed straw.
Smilax.

 



 

A LIST OF THE ENCLCSURZE IN vOcKay AT BACK.

Nap A. Showing location of the Minnesota National

Forest.

Map B. Topography and Improvement Nap.

Nap C. Estimate Map.

Map D. Compilation of Estimates.

Map E. Type Map.

Jap F. Reproduction Map.

Map G Age Class Map.

Map H. Compartment Map.

Map I. Cutting Map.
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