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SECTICH 1.
PRELIMINARY MATTERS.

(A) LOCATICN AND SIZE.

Star Island lies in the midst of Cass Lake in
the M;nnesota National rorest. It is located in the west-
ern portion of the lake, and is some distance from the
mainland at &1l 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 by a subtmerged telephone. During the sum-~
mer months numerous launches ply tetween various points on
the Island and the dockes at Cass Lake, and in the . inter
communication is maintained on the ice.

Crisrinally the tract was known as Cooper's Is-
land and on many government maps it ie 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, & body of clear, shallow water lying in the
northeastern part. Swamps and marshes oceupy an area of
about 186.2 acres. The portion of the Island abgve 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.




The shore line is remarkably regular and very ex-
tensive, the latter due to the numerous long projecting
pointe. To one unfamiliasr 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 & Journey of sever-
al miles.

(B) HISTORICAL COKSIDRRATICNS.

Star Island is a very important part of the llinn-
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, 1902, 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 !larch 3, 1891, The
law first above named ic known as the "Lorris Act", and was
a law amending Section 5 of an act approved January 14, 1889,

relating to the affairs of the Chippewa Indians. The
"lorris Act" has been superceded by later legislation but



it 1s of sufficient historical interest to deserve mention,
and its principal provieions are set forth telow. After

having made provision for the cutting of the pine timber
standing upon the Indian reservations involved there followe:

"Provided further, That in cutting the timber on two
hundred thousand acres of the pine lands, to be selected as
soon 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 liississippi, Leech Lake, Cass lLake, 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 purroce of reforestation, ac 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: DIro-
vided further, That there shall be reserved from sale or
gsettlement the timber and land on the islands in Cass Lake
and in Leech Lake, and not less than one hundred and sixty
acre8 at the extremity of Sugar Yoint, on Leech lake, and
the peninsula known as Pine Yfoint, on which the new Leech
Lake Agency 1is 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 Indiars heretofore and hereafter made. The
islands in Cass and Leech lakes and the land reserved at
Sugar Point and Pine foint Yeninsula shall remain as Indian
land under the control of the Department of the Interior."

"Bach purchaser (of Indian timber) ........ shall cut
clean and remove all the merchantable pine timber, whether
green or dead, standing or fallen ....... 8nd to cut no tim-
ber other than pine ....... except such as may te absolute-
1y necessary in the economical conduct of the logging oper-
ations."

The following is the section creating the Forest:

"After the merchantatble 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
a8 agricultural lands, and shall be open to homestead entiry
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 Iresident in accordance with the Act of
Congress ayproved llarch third, eighteen hundred and ninety-
one, and subsequent laws amending and supplenenting the
same, and shall be managed and protected in accordance with
their provisions and the rules and rezgulations 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 ac hereinbefore
provided, and removed under the supervision and direction
of the Forester of the Department 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 shall 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 made for the blocking up of the PFor-
est by allowing the selection of agricultural lands within
the lNational Forest boundaries to the extent of 25,000 acres,
which land ghall not subsequently be opened to settlement
or entry.

The law of January 14, 1889 relating to the af-
fairs of the Chiprewa Indians was again amended %y the act
approved, lay £3, 1908, This legicslation accurately defines
the boundaries of the liinnesota National Fcrest, and is the
one under which the affairs of the Forest are now being con-
ducted.

The first csection of the act sets forth clearly
the Forest boundaries which are as chown on llap A, accomiany-
ing this treatise. The 10 sections mentioned in the earlier
law uron winich the timhe¥ is to be reserved from sale are
exrressly 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 rlaced under the jJjuricsdiction
of the Interior Departrent, are specifically included with-
in the llational IForest 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 rerchantatle pine upon the
above described lands cuteside of the 10 sections, caid is-
lands and points s¢¢e..... 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-
duet of a National Forest."”

A commission is provided for,which shall 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
Indisans. 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 progerly
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 294,000 acres of land, from all of which, with
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with the exception of the 5% provided in the first act and
the 10% provided in the act of lay 23, 1508, reserved for
seeding purposes, and the 10 sections and the islands and
points in Cass and Leech Lakes, the merchantable pine tim-
ber has been or is nov bteing 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 Forest has been organ-
ized since its creation in 1902.

(2) Alienations.

Star Island is not all government land. ZPrior 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 1likely that the Government will subsequently
come into possession of these alienated areas. e 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 onen stand of sumae and other shrubs, and
small trees, but the evidences of cultivation are still plain-
ly visible. These areas are not allottesd but remain a part
of the Forest.

(3) Early 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, 2, 35 and
36 on the townehip line was located almost exactly, 8ince
three of the original bearing trees are yet standing and the
markings upon'them may be easily discerned. The quarter cor-
ner one-helf mile west was also approximately located. The
township line across the entire 1sland 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 sahove were located.

The Island, although compricing less land than is
contained in 2 full eections, 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 fec-
tion 34, Towvnship 146 Lorth, Range 31 Zast, 4th F.ll.., as may
be observed from the tatle below:

The Land Included within the Roundaries of

Star Islaﬁq Iisted by legal Subdivisions.

Township 146 North, Range 31 East, 4th P. l.

Seetion 1 --------"cenmmeae 19.6 acres.
Seetion 2 --=----mmemm- 120.0 "
Total in township ---==-cecccmcaao 129.6 acres.

Township 146 North, Range 51 East, 4th P. 1.

Section 25 -—==---o-cooooeo- 61.5 acres.
Section 86 -=---=---==--=== 29.6 "

Section 27 —=-=cm-mmemoao- 121,56 "

Section 34 -~—=-----emmo—au-- 92,0 "

Section 35 -----—---------- 551.0 "

Section 36 ==—------------- 180.3 "

Total in township —-—----=---e-ccouo-- 1035.9 scres
Total acreage of Island -------------- 1175.5 "

Surveys have been made of Cass and other lakee at

the headvaters of the Mississirpi, to determine treir value

as reservoirs for storage purposes. ZXvidences of the se sur-~
veys are not often encountered, and they have no particular

value in forest management.

(4) Early Uses of the Forest.

The forest on Star Island is a virgin tract of trine
and hardwood timber. Irevious to 1902 when it was taken over
by the Forest Service the Island was a part of the Cass Lake
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Indian Reeervation, under the Jurisdiction of the Depart-
ment of the Interior. It was simply & 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
patchee of land in the north east corner. The hard marles
on the south side of the Island are badly injured through
the yearly crude tarping of the trees to obtain the sap for
syrup and sugar making. The wooded areas are annually
visited by Indians and others during the berry season and
great quantities of blueberries and raspberries are gathered
for home eonsumption and the market.

(6) ZPresent and Future Uses of the Forest.

Within recent years the Island has become quite a
popular summer resort. Along the south beach and on the
bluffs of the east and west sides, many summer cottages have
been built by people living in Cass Lakxe and other near-ty
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 which 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 succaeding 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
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uses8 of the forest will be subordinate to silvicultural
management,

(6) The Revenues Derived.

The revenues derived from the sale of timber con-
gists in the money received from one cale of dead, down and
diseaced timber, ajproximately 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 whici are not now regenerat-
ing, there are no evidences of this early sale. The money
derived from fhe sale was paid into the treasury of the
United States for the benefit of the Indians.

The Forest Service receives an annual rental of
$5.,00 for each 1ot 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 traile, constitute the principal improvements con-
structed by the Forest Service in recent years.

(C) GENERAL PHYSIOGRAPHIC FEATURES.

(1) Topography.

Star Island mgy be divided topograrhically into
three general types: highland, lowland or plain, and marsh
land or swamp. Although the greatest elevation found is 1less
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 vhole area, Besides thece 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 slopee are uniformly very abrupt along
the lake shore - much more abrupt than the linee on the
contour map indicate - btut landvward they are often gentle
and there is no sharp line of demarcation between the high-
lands and the flats.

The highland type in the west half of the island
is badly troken by numerous small swamps, marshes and "pot-
holes", and conseque ntly the general torography is very ir-
regular.

The lowland or plains type occupies a much emaller

area than the nighlands. Thiey comprise all the low flat
areas which do not norrmally overflow, and, therefore, support
a tyrical dry-land flora. The majority of the flat lands
renge in elevation from 15 to 5 feet above the normal lake
level. They are charactericstically horizontal or at leec
only gently sloping, snd lie bvetween the hicher areas, or

at one side along the lakes,

The swamps of the Island may te either artificial

or natural. Dams placed across the !’ississi;pi lower down
in its courcse have caused the laze to rise several feet and
remain at thiec stage for long periods. Illany areas along
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Photographed by Prof. G. B. MacDonalc
A peat bog with Tamarack and Black Spruce forming an island on Star Island.
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the shores of the lakes which {orrerly supported tyrical
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 swanps on the

Island: (1) the true marsh with ite dense growth of sedges

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

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

swamp: and (4) the low areas once tree cled, tut now semi-
1) ,

swamp due to the rise of the water level. The three types
first names are entirely unrroductive from a forestry stand-
point. The overflowed areas can be reclained by lowering
the general 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.%2 acres.

(2) The Surface.

The surface of the Island is everyvhere smooth.
There are no exposed rocks, cliffs or outcrops, and no
loose surface rocks of any description. At the foot of
the high btanks along the lake shore, particularly of the
long point extending northeast, large btoulders 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
a few years ago, and the ground is now comparatively clean
except on certain exposed areas which were btadly hit by a
severe storm that blew down large numbers of trees in June,
1914.

(3) Drainags.

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 inmediately 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
Lake Helen and the numerous marshes and swamps, and eventual-
1y 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) Soil Conditions.

The 80il is fajrly uniform in composition on each
of the varioue 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, sl-
though the coarser sands are plentiful especially on the
lower areas.

On white pine sites, which 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, and containing large quantities of clay. The sub-
soll lies from a foot to £ feet below the surface, and is
often very hard and almost impervious to moicture.

Generally spesaking, 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 so0il 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 btraodleaf species, humus is much
more plentiful and the soil ie richer and in good physical
condition,

The eswamps and marshes have typical bog soils,
underlein with gravel or sand. The raising of the lake
level by damming the outlet, keeps the areas continuously
btoggy and the surface is so soft in many places that it
will not éuatain thewight of a man in walking.

(6) Climate.

The climate of northern Minnesota is similar to

that of other northern regions. The seasons are definite;

the winters are long and severe, the summers generally short
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and hot. Spring and Fall are delightful cseasons; the weather
is fine}and the surroundings beautiful.

The winter temperature often reaches very low marks -

80 and 40 degrees below zero are not uncommon. Snow falls in
November and covers the ground until larch or April, often
tecoming several feet deep. Excluding periods of extreme
cold weather, the wintere are ideal for carrying on logging
operations.

Summer temperatures are extremely variable. rer-

iods of exceedingly hot weather are common, the thermometer
duwring these times frequently recording 100 to 110 degrees
Fahrenheit. Cold spells are just ag frequent, and for days
at a ti.e duwing the height of the ceason the weather is un-
confortably cool.

The precipitation is not as great as it is farther

gsouth in the state. The normal amountis 26 inches for the
region about Cass lLake. The distribution of the precipita-
tion throughout the year varies greatly. A large amount of
rain fell during the summer of 1914, but dvring the fall and
winter of 1914-15 the precipitation was rather light., Summer
rains are usually thunder showers following hot periods, but
occasionally seascons of foggy weather set in during wirich
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 develovment 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 sumier season.

The general direction of the windes is westerly. Southwest
and south winds are common ~nd often blow for daye at a time.
Strong winds are frequent and occasionsally do considerable
damage. Such a storm the last weekx in June, 1914, uprooted
& large number of partially protected Norway pines and broke
off many others., lIllorth winds frequently blow, but are not
strong enough to do any damage. In forest management, con-
sideration must te given to the west and southwest winds,
and cutting series arranged accordingly to prevent windfall.
(D) . SOCIAL AND INDUSTRIAL CONSIDTRATICHNS.

(1) Population,

The Minmesota 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
whieh has & population of 2,000 inhatitants, and near three
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. Negfoes
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 amall 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 dictateé. Indians and lo-
cal whites fill the positions requiring skill, the foreigners
doing a large part of the common labor.

Indiens and mixed bloods are very common, particular-
ly on and near the reservations. Ac a whole, they are shift-
less and unreliable and the appearance of their farms and
homes indicates woeful lack of thrift.

The town populstion is generaslly engaged in busi-
ness pursuits, or at the mills. The people resié¢ ing 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 highly developed on the Forest

or anywhere in its immediate vicinity. The soill 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 ylelds. The entire region is tyrically 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,
there fore, no mining or related industries.
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l‘anufacturing is confined to the production of lum-

ber and other wood products. This phace of forestry is taken
up fully elsewhere in this treatise.

(2) Depsndence of Inhabitants on liational Forest Industries.

The local population is not dependent on the Nation-
al Forest for work, fvel or timber, at the present tiie., The
ad jacent forests, although but remnants of the original stands,
contain large quantities oi timber chiefly, however, of in-
ferior epecies, hardwoods and Jjack pine. These will supply
for a long time the needs of the local residents, except for
the better grades of material which must be obtained else-
where. The state forests recently autnorized will soon be
placed under administration and menagement and will, no doubt,
supply a large part of the loeal demands in future years.

(3) The Lumber Industry.

The lumber industry is hizhly developed in all its
branches on the lMinnesota National Forest and in the adjac-
ent region., The Forest is now being logged of all jts mer-
chantable pine timber except the 10 percent reserved for seed-
ing purposes. The work will be comnleted in about four years.

(a) Lumbering.

Logging begins in the late Summer or early Fall
and continues until the warm weather of Spring destroys the
ice roads over vhich the logs aré transported from the woods
to the landing. The necessary work preliminary to logging,
such as camp construction, road and bridge building, etc.
is done in the early Fall when conditions are most favorable.
Later on the trees are felled, bucked and ckidded to the main
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roads and erure and decxed. ‘'hen the roads have been proyer-
ly prerared, and the foundation of ice sufficiently solid to
support the heavy sleighs, hauling to the landing begins.

The topcgrarhy of the region is usually gentle, and logging
8leighs 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 8pring. OCn the larper todies of water it is often rafted.

Logring on Star Island is a very simple problem.

Yo portion of the timbered areca is farther than 40 choins
frcih the shore of Cass Lake. Iractically all of the logs
may be skidded directly to the water. It may te 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 loggzing will depend larsely on two

factors: the size of the area logged and the nethod of cutw-
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 logied is considerable, the timber may be
removed at a profit for 3.00 rer Ll A few years ago (1907)
about a million feet of scattering dead, down and insect in-
fested timber was removed from the Islaré at & contract
rrice of *5.,00 per I 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 ané bucking ---------- S B0

Swamping -------------ccc--- 25
Brush disrosal --==----------= 25
Skidding -=----—-=--—m-momomo .60
Loading ===-=-==-c-cceeeceaaaa- .25
Bauling ----==--=v-emmeeeoemmmm .2b
Cverhead (Derreciation, etc.)- .40
Frofit -~--eecmm e _+50

Total ===--memmmmee e :3.00

The btuilding of the necessary roads is included
under swamping and hauling. If no hauling is done the cost
of skidding will be proportionally increased. Logging roads
on the Island will bte short and of very simple constructio -
no icing being necessary.

The labor employed in the woods will bte entirely

local, and will probably te largely Indian. Indian labor
is plentiful but not efficient or relisbtle. In the cutting
of timber from the reservations in the viecinity of Cass Lake,
contractors are required to employ Indian labor wherever
practicable. It is likely that Indians will have to be em-
ployed in greater numbers8 as the timber becomes scarcer, be-
cause of the tendency of white woodsmen to emigrate to other
regione where forests are more extensive. It is protable
that local labor will always be sufficient to carry on the
logging and other operations incident to future forest manage-
ment on the lMinneeota National Forest,

The wages paid woodsmen at present are very reason-

able. During the winter of 1914-15, lahbor was especially
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plentiful, and good woodsmen were hLired at wages as low as
#15.00 per month and board. Crdinary woodsmen receive from
$20.00 to 320,00 rer month; teamsters, :'Z2.,00; losders, .'365.00;
cooks, {{65.00; and camp labor, *15.00 to £5.00, all with
board and quarters included.

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

Standing pine timbher has ricen steadily in price
since the tegirning of lumtering in llinnesota. The early
rrices received for pine stumpage were much lowver than
those received in neighboring states during the same per-
iods, due to the fact that lumbering oyerations began much
later in Kinnesota‘than in the states farther east. The
prices received for white pine stumpage by the state durirg
the past thirty-five years, cshows well the upward tendency

of valuee of standing tirber:

Year

1880 - Average price received jer !M. feet ----- :-1.47
1685 -~ " " " L 1.73
1880 - " " weomoow 2.25
1895 - " " n L R 2.18
1900 - " " " R 5.17
1905 - " " " meowom 7.18
1909 - " " " I 7.53

The minimum price for pine stumpage, largely Nor-
way, coneidered by the Interior Departrent for the timber
on the Chippewa Indian Reservation was 4.00 per 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 favorabtly
located and for this reason will command & higher price than
timber lescs accessible., 'hite pine, because of ite large
size and good guality, will bring at least 12.00 per thou-
sand, standing; Norway pine, :10.00; and jack pine, $4.00.
The prices received for choice logs in the pond at Cass Lake
are, for white pine, 316.50; Norway, .15.00; 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 2.75 {exclusive of grofit) per
thousand feet, the profit of the contractor as 157, and the
prices received for the logs as stated sbove, the true value
of the stumpage at the present time is 312.0Z for white pine:
510.28 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 trve value. As
timber becomes scarcer, the price of stumrage is sure to
rise until it reaches & 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) larkets for Forest Froducts.

l'arkete for rough forest products will never be
lacking. The lurge saw mill at Cass Lake will be dismantled
in a few years, probably btefore 1920, but sraller mills will
sypring uy to saw the tinber remaining. The mills at Bemidji,
16 miles distant, are always in the market for pine logs,
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and good prices will te ottained. Jack pine, poplar and
birch are extensively used at the box factory in Cass lLake.
Other hardwnod srecies can also bte utilized in the manu-
facture of box chooks. Tops and defective lopc of pine make
good btecx Loarls.

The hardwood timbter of merchantable size will have

to be sawn at portable mills, since the large mills now
operating do not saw broadleaf species. Trke maples 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 1limit of four incres.
By installing a chemical plant in or near Cass Lake, rractical-
ly comnlete utilization may be effected.
(d) :illing.

The milling operations in the immediaste vicinity
of the Forest, with lumber as the principal product, is con-
fined to one rlart located at Cass lLake, that of the J. Neils
Lurrer Company. This mill is thoroughly modern and up-to-date
in every respect, and has a 2-shift capacity of about 30,000
feet of logs daily. The plant is operated only during the
reriod 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 & gang. The slabs are

resawn to obtain the short boards whiech they yield. The
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larger 8labs are picked out of the conveyor and conrverted into
lath., Slabs which will yield btox shooks are glso removed from
the chute. The long edgings are tied into bundles and so0ld to
the Breat 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 yprinci-
rally of bark and thin edgings. No other mill in northern
Minnesota utilizes co large a percentage of the raw mater-
iale as does this plant. Incidentally the plant pays the
largest dividends of all the mills in the state. The com-
vrany ie now cutting the lacst of its timber and will probably
dismantle its mill vithin the next five years.

The cost of manufacture is reduced to the minimum,

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-
prorting of the sawn material to the yard and the piling of
the boards, is approximately $3.00 per thousand feet b. m.
Cther 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 £10.00 per thousand feet b. m.
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(e) The Box Factory.

The box factory is the only otier timber ucing in-
dustry in Cass Lake. The plant ie equippced with saws for
the manufacture of lumber, btut the boards produced are short
and generally narrow and are used entirely in the manufsasc-
ture of tox shooks. The factory is unigue in that each ma-
chine in the btox making department is electrically driven
by reans of a small motor, and each may be operated inde-
rendently of the others. The degree of utilization at this
rlant is very high, since boards of all widths, lengths and
thicknesses may be used in tox making. The principal epecies
used are white, Norway and jack pinee, spruce, porlar 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 1% standard cords. Jack pine
and poplar cut this length sells at 34.50 per cord. Jack
pine is the prrincipal especies used in making btox 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-

rendently of water transportation.



(f) The Iresent Irices of Lumber at Cass lake.

The principal species sawn at the Cass Lake mill
is Norway pine. Vhite pine and Jack pine are cut in smaller
amounts. The Jjack 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 be obttained.

Prices of Norway Pine Lumber #. O. B., Yard, Cass lLake.

#1 Dimension SISIE 10'-16' -  ."23 - 26 per lM.
#2 " 32,00 pér 7. less than #1. Roush .50 more
S48 2.50 more. Timbers and 3™ rough 1£'-14'-16".
3%6 & 3x8 - #24,00 per M. 4x6 - 8x8 - 24,00 per L.
3x10 - 24,50 " " 4x10 - 10x10 %“26.,00 "™ "
3x12 - 25,00 " " 4x12 - 12x12 28,00 " "
3x14 - *g27.00 " " #,50 more SISIE
4x4 - #24,00 " " #1,00 "™ 84S

Boards Rough.

8" No. 1 - .i31.00 per !'. 10" No. 1 - &32,00 per !Ii.

8" No. 2 - 24,50 " " 10™ No, & - ‘24,50 " "

8" No. 3 - 82,00 ™ ¢ 10" Noe. 3 - $22.,00 " "

8" No., 4 = $19.,60 " " 10" No. 4 - 220,00 " "

1' No. 1 - $35.,60 " " 4" & under 10-20x3 - .'21.50 per M.
1' No. 2 - 31,00 ™ " " " x4 - 19,00 " "
1' No. 3 - 23,60 " " " " x5 - 16.00 " "
1' Ilo. 4 - 520,00 "



Rough
4" No. 1 - 10-14 229.00 jer Il 6" No. 1 -~ 332,00 per .

4" No. 2 " 522,00 "M 6" No. 2 - 25,00 "™ ¢
4" IqOO 5 " ',kld 050 " n 6" IIO. 5 - .21000 n "
Select.

B & btetter 128" - .371.00 er 1.

B " better 8-10" - 266,00 per 1.
C " better 12" - .'58.00 rer ! .

C select 4"-6x8 - 46,00 ,er 7.
D select " - 244.00 per .

(g) larkets for the lanufactured Froducts.

The markets for the finiched prroducts of the forest
are of tvo classes, local and distant. The local market is
limited in extent and at r.ost can only taixe care of a snall
percentage of the cut at the present time. With the increase
in population, whiich will no doubtt come with the opening of
the Indian lands to settlement, much more lumber will bte used,
chiefly of the lower grades.

The upper grades of pine lumber are =cld in more

distant markets., 7“hite pine "uppers" are uced for srecial
purposes, and can compete with other epecies successfully

in almost any part of the country. Cass lLeke is a compara-
tively short distance from mariets wnich abeorb large quan-~
tities of building material, and only under exce,tional cir=-

cumstances is it difficult to dispose of the common grades of
lumber at fair prices. Southern llinnesota, Iowa, Nebraska,

the Dakotas and other near-bty states are the principal fields

in which Minnesota jine is marketed.
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Box shooks are s0ld in distant markets in direct

competition with those manufactured much nearer the place
of consumption, This condition is due to the low cost of
raw material, and tie comparatively low freight rates.
Chicago, Saint Paul, llinneapolis, 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 llorthern from Duluth to Grand
Forks, and the "Soo" line from Duluth north and northwest-
ward to Winnipeg -~ pass through the town. An important
branch line of the Great Northern coming from the south
terminates in Case lLake. The excellent means of transpor-
tation mekes it poss;ble to ship lumber and other wood
products with despatch to all points in Minnesota and neigh-
boring states.

Freight 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 follows:

Saint Paul ---------- 9¢ per 100 1lbs.

Duluth --=======----- 8.1¢ per 100 1bs.
Grand Forks ---=------ n "o
Omahg ====-=-c-==e-=- 254 " n o on



Des loines ==—=-==—e=-nm 20,4 per 100 1bs.
I'ilwaukee --==--==e--o l6g ™ " "
(E) A DIGEST Or RECONNAISSANCE FITLD ANDL OFPICE /ORX.

The data used in the preparation of this working

plan was lafgely secured by meking an intensive reconnais-
sance survey of the tract. The work vas done principally
ty forestry etudents of the Iowa State College during the
summer of 1914, under the immediate supervision and control
of the writer. The clacss was divided into five field par-
ties each containing six men. The parties were uniform in
size, equipment end division of labor, and the data col-
lected is 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., Fach 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 chalnman who also sket-

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

the line, who calipered the trees to & distance of 33 feet
on each side of the chain; the tallymen who recorded the
trees by diametcrs 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 when the neces-

sity arose.

A base line was accurately laid out along the

tovnchip line east and west acrous the entire Islend. This

line was well tagged with small pieces of wnite cloth fasten-

[»}
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ed to the trees by means of common carvet tacks. DBeginning

- at the section corner on thie line, a stake was set 2} chains
on each side, and teyond these pointe stazes were placed
every b cnains along the whole base line. On account of

the irregular cha;p e of the area it was necessary to run a
line due north 60 chains from a point near the western end

of the base 1line, and then run a secondary line due west to
the lake, from which to cover the northern and western por-
tione of the Icland.

Tre unit of area for purpoces of the reconnaissance

wa8 1C acres. By rlacings the eteles on the base line 5

chains apart, tvio strips could te run north and south through
each tier of 10 acre plote, above or below the line. The

tiers of plots north of the base line are designated by large
letters (ccpitals). DReginning 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, X, etc. The
tiers of plots south of the tase line are similarly designated,
ueing erall letters. The 10 acre tracts north and e outh of the
primary centreal are nunbered similar to townchips in %the Uni-
ted States surveys. Any full or fractionel plot on the Is-
land may be accurately located by reference to its letter and
nunter. TYlot E-3 is the third tract north of the base line

in tier E. A snall letter (e) indicates that the plot liec
south of the base line.

The reconnaissance was carried on in a very inten-

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

from a stake on the hase line and continued along this course
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until completed, then offset 5 chains and returned to the
bace line throush the opposite side of the tier of plote.
In this manner 207 of the area was actually covered. The
Porest Service standard compass was ueed in running all
lines, Lleginning at a stske the chain was pulled out along
the course its full length, and a éomplete record of all
the desired data alonz that chain wae nade before rroceed-
ing to the next. Since all the data recorded on the recon-
naissance were ottained by tallying the trees and observing
the conditions on a strip one chain wide, every chain length
along the course rcprecsents one square chain in the tally.
On every square chain all trees ahbove 4 inches D.BE.H. were
calipered, and the tallies were made by placing the diam-
eter directly in the proprer square on the tally tcheet.

The sheets were provided with a cseries of 10 squares, each
series rerresenting a square chain along the cruise line.
The number of squares in the series deypends 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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Bach tally sheet represents one-half of a 10 acre
rlot and the hdalf covered is indicated at the top of the
sheet. IYlot E-5-W indicates that the tally sheet is for the
west half of plot E 5. The direction of the line is always
noted on the tally sheet. This enables one to locate evéry
square chain in the tally with precision.

The tally man recorded the trees and made a note
of the density, reight and composition of the reproduction
for every chain. The density was graded by tenths and hun-
dredths, 1.0 being perfect. The compocition was noted in
percents, and the height in feet and inches. ihen pocsible,
age was substituted for height. The rear chainman took ele-~
vations at every chain length, recording them on his map
sheet and sketching in contoure at 5 foot intervals. The
compassman noted on his map sheet the changes in forest
tyres along the line. The resulting data was compiled in
the form of maps end estinates by the writer, copies of
which accompany this thesis. All estirates were compiled
by using volume talbles 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 msy be found in the appendix.

SECTION 11.
THE FOREST.
(A) THE STAND: BY TYIES.
(1) General Conditions.

Star Island is entirely forested save fcr small

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



Photograpked by Prof. G. B. MacDonald
Norway Pine, shore of Lake Helen, on Star Island.

CouRTEsY, ForesTCLUB ANnonL.
15.C.



tract which has not yet restocked. The principal especies
found, white pine, I'orvay pine and Jjack rine, occupy more
than €0, of the forested area. Fardwoods,- sugar rayle,
basswood, red and burr oaxs, elm, ach, birch end aeren -
conmprise the reirainder cf the stand. TFirch, aspen and bass-
wood are often found in pure stands but are riuch more comnron
in mixture vith other hardwoods and pine.

In the reconnaissance detailed iniormation was ce-
cured which made it poscsible to clearly define the forest
types to sihow every change in the comvocsition oi thrhe stand.
The tyyres indicated on the General Type 'a; give one a good
idea of the vresent status of tre forest. Ilany of tne tyres
are isemporary only and will he replaced bty more permanent
ones, so that at the end of the first working period the in-
ferior stand will have largely disa:ipecared.

The principal tyres shovn ere the pure HNorway pine
type; the pure vhite pine type; the mixed pine type; the
mixed hardwood tyre; and the pure hardwood tyres. Tach of
the foregoing vill be taxen up and analyzed to determine its
rresent condition.

o

(£) The Iure lorvay iine Type.

Norway pine in pure stands occuriecs a large rart
of tie forested area of the Island. There are two general
sites upon vhich the eyeciec is found: the high btlufi land
and the rolling areas adjacent in the western half 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 hard-
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woods on the better sites, These are not srowing on tyrical
Horway 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 rast and moet of the litter and smaller windfalls were
entirely consumed. The merchantable dead and down tinber
was removed a few years ago.

The goil is typically sandy. For the first }
inch or inch in depth, it is dark in color, due to the part-
ly decayed leaves and humus in mixture. DBelow this is al-
most pure sand, varying in texture from fine to very coarse.
On the tetter sites the eand is mixed with & small amount of
clay. ‘“here the timber forris a complete or nearly complete
canopy, the ground cover consists of shade enduring plants,
chief of wnich are the following: Blueberry, wintergreen,
brake, ground pine, aralia, etc. In tihe more open stands
dogwood and hazel brush form the principal ground cover.

The brush and litter is everywhere so dense that reproduc-
tion is impossible.

The timber is largely mature to over-nature on
the whole type. A few areas in the northwest part of the
Island are under 80 years of age and are in a very thrifty
condition. Repeated surface [ires have scarred the baces
of the trees, but the damage does not extend bteyond stump
heignt.

The average size of the trees ranges between 12
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and 20 inches. The average height ic atout 90 feet. Analyses of
several trees of merchantable eize disclosed the fact that the
bulk of the timber is over 200 years o0ld. The condition oi the
stand is generally decadent. The yield ie actually falling off
each year due to rot and occasional windfall. The yearly incre-
ment is not equal to the natural loes incident to old age.

The quelity of the timber has reached ite hishest point
and is protably actually deteriorating. The trunks are usually
rough, knotty and show other imperfections which affect the
quality of the lumber rroduced. On the typical Worvay areas
the quality of the timber is about an average for the species.
The large trees growing on the better sites are tall, cstraight,
full-toled, and free from visible defects. The crowns are
short, and the timber will cut & high percentage of the u;rer
grades. In estimating Iorway pine, 5% is allowed for defects
which carnot te seen by a super ficial examination.

Norvay rine recroduction is sufficient to reproduce

the stand only on a few favored areas. The young trees are
uniformly thrifty and in good condition. Under dense stands
there is very little revroduction. The possibility of natural
regeneration on these sites under exisiting conditions is veyy
gslight. The trees are too o0ld to vroduce seed in atundance,
and the few seeds which fall cannot germinate tecause of the
heavy ground cover and insufficient light. /ith one or two
exceptions the whole type will rrobably have to Le regenerated
artificially when the stand is cut. The reproduction map ac-
companyirs this working plan shows in detail the extent, loca-
tion, composition and size of the reproduction found on the
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Island.
(3) The Pure ithite Fine Type.

white Pine forms only a small part, both in area
and amount, of the tirber on the tract. The one large area
of this species is located along the east shore of the Is-
land, oceupying the highest, richest ground on that side.
Smal ler areas are to be found on the better soils in other
localities.

The surface ir the white pine type is ucsually ex-
ceptionally smooth. Tlere are no rocks and only few wind-
falls.

The goil is of fair quality. The amount of humus
in mixture is quite large, owing to the heavy stand of acsren,
hirch and hazel btrush growing underneath the pines. Below
the humus clay is found in admixture vith the sand, forming
a soill best described as a licht sandy loam. The presence
of the humus and litter in the soil puts it in excellent
physical condition. A subsoil of a darker color underlies
the loam at a depth varying irom one to 2 feet below the
surface.

The brush is so thick in the white pine type that
- grass, herbs8 and weeds are prevented from growing on these
sites. Hazel btrush 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 long passed ite prime and should be removed.
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Large fallen trees are badly affected by rote The yearly
increment ie not equel to the decay, and the value of the
timber is actually decreasing each year it is left standing.
The largest trees calipered measured 46" in diameter. Trees
above 30 inches D. 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 abtout 4 to 8 yer thousand feet, b. m.

The stand is very oren, due to the advanced age
of the tirber and ie becoming more open every year. An
understory of btirch and poplar quickly fills in the open-
ings caused by windfall, and the forest is gradusally chang-
ing in composition,

The quality of the timber, Jjudging from outcide
appearances, is very good. The large trees will probably
produce a high percentage of "uppersa, even though the heart
be defective. The crowns begin high in the tops and are
short, making high utilization possible.

There is practically no wnite 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 seems8 to he to plant up the cut-over lends as soon
as practicable after logging, handling tie 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 alons the trall from the hotel
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to Lake :leleny vhere one £rall vhite pine has seeded up about
5 acres of fairly dense liorvay. The seedlings are about € to
10 years o0ld and are wery thrifty.

(4) The liixed Fine Types.

White and Norway pines often grade into each other
alony the borders of the types. These stands have,in eeneral,
the characteristics of the tyre which has the greatest num-
terof its trees represented on the aresa.

The mixed liorway-jack pine type, which is quite
extensive in the north and northwestern parts of the Island,
has, however, characteristics peculier to itself, which must
be considered.

" In general, the surface of the type is smooth.
windfalls are not numerous, owing to the censity of the stand.
There are no rocks or outcrops or »ther dicturbing elements
on the surface.

The so0il 1s the most sterile to be found on the
Island. It coneists larzely of sand_with very little humus
in mixture. There is no brueh on the ground, and the etand
has an open park-like appearance. The principal srecies in
the ground cover are ground pine, wintergreen and brakeQ
lleedles and smrall debris form thick mats in pleces.

The t imber is about evenly divided between liorway
and jack pine, each battling desjyerately for sujremacy in
the stand. The trees are young, ranging in age from 40 to
80 years, anmd in size from 4 incnes to 13 inches D. B. H.

The density is almoset 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 ite 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 Jjack pine should be removed to
enable the remaining 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.

(56) The Mixed Hardwood Type.

Vixed hardwoods comprise about Z1% of the total
productive area of the Ieland. The principal species are
ba'sawood, maple, elm, ash and oak. The three latter woods
are not abundant and form but a small portion of the stand.
The hardwood type ie a typical selection forest with all
ages represented. The 1long point extending northeastward
into the lake is covered with a very thrifty young stand of
basswood, of even age from syrouts. This timber should be
allowed to grow at least through one rotation.

The surface and goil 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 vwith the
sand.

The ground cover ie light in the dense stands and

coneists mostly of weeds and low herbs. In the more open
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areas, hazel, dogwood, snowberry and other low shrubs
often form dense thickets.

The tirber is generally young, thrifty and in
good condition. The merchantable trees average about 14"
D.B.H. 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.
lany of the trees have been badly damaged by the repeated
crude tarping 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
epecies are just under merchantable size. The timber is
usually tall, straight, thrifty and in good conditicu,

Oak, elm, hackberry, white ash and cottonwood
occur locally or scattered throughout the hardwood types
and are of 1little importance in the management of the for-
est.

(6) Pure Hardwood Tyies.

Areas of pure hardwoods are confined principal-
1ly 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. B. 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

= 4T os







most areas of birch will require stocking with pine artifi-
cially, since the neighboring trees are mostly too o0ld to
bear seed in abundance., Birch abowe 4" D. B. H. will even-
tually be used in meking box shooks, novelties, for fuel
and for other purposee where 1t is adapted.

Foplar covers large areas of low-lying lands, and
many small areas of moiet uplands. There are two species
of roplar 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. H.
and from 25 to 50 feet tall. The type occupies sites wiich
in meny cases might te used more profitably for growing
trees of better species., Poplar bolts 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 be utilized for growing the more valuable crops
of pine timber.

(B) THE GROWING STOCK.

A1l timber 4" D. B. H. and over on 20% of the area
was actually calipered and the diameters recorded in even
inch classes. Trees 10 inclkes and over D. B. H., except the
poplars and btirches,were considered merchantalble for saw '
timber. The smzller trees between 4 inches and 10 inches
D. B. H. and all birch and aspen timber were computed in
cubic feet which were afterward converted into cords, using 80
cubic ft.as the converting factor. TZstimates of the total

growing etock were then computed by srecies in tcard feet

and cubic feet for every vhole and fractional 10 acre plot




n the Island. The volume tables used in computing the es-
timates are tabulated in the appendix.

A very important part of thie working plan is the
maps and tables of the growing stock on the Island. The
folloving have been accurately prepared and accompany the
text:

1. An Estinmate ‘ap, showing the estinates in board
feet and cubic feet for every 10 acre tract or fractional
area on the Ieland.

2. 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 Gereral Stand Table, showing the amount of tim-
ber in btoard feet and cords for every compartment and sub-
compartme nt on the Island.

(C) THE AGE CLASSES,

The pine timber on the tract is arproximately
even aged in each separate stand. IFor the purposes of man-
agement six age classes have becn made, each differing by
20 years, as follows:

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

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

Age Class1ll, 41-60 " (6™ - 10" D.B.H.)

Age Class 1V, 61-60 " (7" - 14" D.B.H.)

Age Class 7V, 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 clascs has been fixed as follows: 11 - 5.5";
111 - 7.6"; IV - 10.3"; V = 12,6"; V1 = 16.5".

The first four age clasces have been very accurate-
ly determined, and the stands designated on the age class
map are approximately correct.

The Age Class lap accompanying this treatise was
very carefully prepared and shows as nearly as possible the
extent and location of the various even sged 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 llap, a part of this working plan, shows the kind of
young growth, its density, size and location for the entire
arca. It will be noted that thore are but few areas of dense
reproduction, groving in the open, which might rroperly 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 plenting 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. Agevclasses V and V1 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. Thc smaller of the mature trees were
placed in age class V, the larger in age clasc V1. Class V
includes only diameters which may be produced under good man=-
agement in 80 to 100 years; class V1 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 £64.2 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
vears. 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 ; 0 acres
Age Class 1 o " : 90.1 "
Age Class 11 30 " : 9 "
Age Class 111 32.9 " : 90 v
Age Class 1V 37.6 " : 90 "
Age Class ¥ 49.6 " : 90 "
Age Clese V1 333.8 " : 90 "

Total L 540.1 " " pa0.1 v

The above table clearly shows the condition of the

pine stands. They are preponderately mature to over-mature.
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The younger age clacses are woefully deficient. To aiproximate
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 ehort time to age class
11, and classes 1 and 11 may be made fairly normal. The middle
classes will remain deficient until after the first cutting per-
iod, vhen class 11 has been advanced to classes 111 and 1V,

(D) INCRWITNT.

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 cay 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 V1 is not only not increasing
in volume but is actually decreasing, due to rot, especially
in the white pine, and to windfalle. Taking the forest as a
whole, including the hardwoods, it is probably increasing
sliphtly in volume each year.

With an actual decrease in volume increment of the
mature timber, there is a corresponding lowering of the (ual-
ity increment, or even a negative quality increment may re-
sult., The gquality will never be better than now, particular-
1y in the white pine stands.

Price increment is likely to continue for years to
come, bhut 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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SECTICN 111.
TREATLENT OF THE FCREST TC SECURE
SUSTAINED YIEID.

(A) OBJECTS TO BE ATTAINED IN I'ANAGEITENT.

(1) The Gerersl Folicy of the Forest Service.

National Forests are managed with seversal main ob-
Jeets in view. Every parcel of la=nd is to bte put to its
highest and best use. The land is classified and those
areas principally valuable for agricultural purpores will
be excluded from the forest. Timber will finally bte pro-
duced on non-agricultural soil only.

Tre first and foremost function of the forest is
the production of wood esupplies. Waterched 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 Iarks.

The land on Star Island is not suited t: agriculture,
and every productive acere should te utilized in growing tim-
ter. UTNational Forests are often co managed silviculturally
that the natural beauty of the woods is not impaired. This
is done, in meny instvances, at a distinct eacrifice 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 foreet and is designed to produce
the greatest amounts of timber which the Island is capable
of yielding.







(B) THEE SIZCIES TO BPE USED IN IJANAGRITNT.

The ultimate object of management is to have the
entire productive area, save a few protective helts 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 be accurately determined by &tudy-
ing the type map accompanying this thesis. Nearly all areas
now covered with merchantable hardwoods, birch and yoplar,
will grow write pine, and these tracts should be converted
into white pine stands as soon as practicable. Areas now
bearing Norway pine or jack pine will bte reforested with
the former species. There are several bhorder areas on which
Norway pine is now growing vhich 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 merchantable broad-
leaf ecrecies should not be disturted 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 bte ex-
tended over the deciduous areas as soon as the hardwoods have
been removed.

(C) THT SILVICULTURAL LTTHODS RECO;

IDED.

(1) A Discussion of Possible Silvicultural Systems.

The problem in determining the proper method or
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A good Norwav pine seed tree surrounded by a dense ground
cover. as.

roduction is very scarce in such are
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methods of silvicultural menagement of the principal sree-
ies employed is a real one. There are numerous considerations
wnich must be taken into account and must be fully analyzed
and carefully weighed before final judgment is passed.

There are three princiral silvicultural systems
worthy of consideration for the species in question. The
system now employed by the Forest Service on the l'innescota,
as required under the act of lay, 1908, ie clear cutting
leaving seed trees. The first law directed that 57 of the
stand be reserved for reseeding the cut-over area. The trees
to be retained to te healthy individuals well scattered over
the tract. Later the law was amended and the amount of tim-
ter to be left for seeding purposes wase increased to 10‘,’5 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 poscible 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
.ie 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
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standing, the timber remaining after lumbering under the 10%
seed tree method is worth ’16.00 per acre. Such an inveet-
ment for regeneration purposes is not justified under the
conditions which prevail, eince the area may bte rsplanted
after clear cuiting at a cost equal to but one-third of the
value of the seed trees.

The ghelterwood system may properly be employed
with vhite pine and Norway pine under certain conditions.
The method should not be ueed 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
csuses. There ie 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 metiod is too costly and
too uncertain to deserve serious consideration. nite 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, eince conditions favorable
to the system are all ayparently 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. lature and overmature
timber constitute more than 60 of the pine stands. This
tirber 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 o0ld to bear
seed in abundance muet 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 hae reached
such an advanced age that it has already begun to thin out
naturally, and the remaining trees receive the maximum am-
ount of light. It is guite likely that a cutting for secd
in the shelterwood method would not produce the desired re-
sulte, 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 be 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 end plenting is a silvicultural

system which seems best suited to the manaperent of the
timber on Star Ieland., It has become an established jrac-
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tice in forestry that timber which, because of its high qual-
ity or easy accessitility, bringe 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 naturasl re-
generation is secured. There ares no delays in the clear cut-
ting me thod followed by planting. The saving in time over
the other rethods often reluces the rotation period by sever-
al years. The clear cutting system also makes possible the
removal of the entire stand at one operation, thue affecting
a considerable saving in the cost of lumbering operations.

There are nany 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 reveals=d 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 £5.00 per acre. This cost includes
every item from the time the seed beds were prepared in the
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nursery until the transplants were set in their final jylace
in the forest.

(2) Silviculturzal 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:

(2) All areas of non-timber species (birch and
poplar), except those on very low sites, bte 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 rlanting large, thrifty transplants of the same
species,

(¢) lMature and decandent Norway pine shall bte re-
moved by clear cutting and the areas cut over be immediately
regenerated by planting good, thrifty, transplanted stock.
Small areas may be managed under the sielterwood esystem as
an experirent.

(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 be gradually converted
into pine stands, at such tines when the timber can be most
profitably removed. Young stends of hardwoods should be al-
lowed to reach saw timber size before removal. Borders of
hardwoods should usually be left on the blufis along the

lake shore to break the force of the wind.







(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 moet vsluable products of the
species are the wide, clear boardc and planke from which
finish and factory material are obtained. The lower grades
are used extensively in house construction. The ehort lengths
are made into box shooks. DNorvay pine piling and crossties
are common in the northern Laxe States. Tven the young trees
of the species mentioned are better suited for lumber than
for other purposes. White pine lumber ie particularly adap-
ted for purposes where a light, soft, even-grained wood, easy
to work is desired. Ffor 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 uprper 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 poliey of
the Forest Service to produce saw timber on the National For-
ests wherever practicabtle, in order that the anticirated
shortage of timber of log eize may in a measure be met. The
Government is perpetual; it pays no taxes, enjoys a low in-
terest rate, and can carry a project suceessfully through
a long terin 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 suitahtle for saw timber. The
technical rotation for log iroduction usually falls beyond
the age at which the grectest money returns may te expected,
and for this reason it is not adapted for individuals or
short-lived corporations.

The financial rotation is the proper one to be
adorted by all agencies growing timber exclusively for
profit. Under this rotation the timber is cut at the time when
the soil produces the hirhest returns at a specified rate
of intereet; i.e. when the soil rental is greatest. There
are so many uncertain elements to be considered in comput-
ing the finercial 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 coet of for-
mation, $5.00; and the rate of interest, 4%, the net soil
rentels for the various rotations are asc shown in the table
below.

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

40 3,200 #12,00 16d
60 12,600 $14,00 52d
80 23,600 $16.00 a8¢
100 34,700 $18.00 30¢
120 44,000 520,00 12¢




From the above it is seen that the greatest net
so0il 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 =2re to be cut when
they can be profitably handled. Under good forest manage-
ment Norway vine attaine a disneter, breast high, of 15.5
inches and a volume of agproximately Z00 board feet, per
tree. Ilacing the stumpage price of Norway at the end of
the rotation period at $20.00 per thousand feet, the yield
at 44,000 feet b.m. per acre, and the cost of planting,
36.00 per acre, the investrent will pay 2% compound interest
on a land value of *82.50 per acre. A 47, rate of interest
will reduce the land value to #2.77 yer acre. The price
to be paid the Indians for the land on Star Island ie 1.85
per acre. Thie sum will pay an interest rate of ajpproximate-
1y 4°% 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) larking Rules.

The timber on the Ieland is to be clear cut, and
hence only simple marking rules are necessary. lature pine
and other age clasces, except age class 1, are eeldom found
on the same area. In logging it is only necessary to use
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care in iprecesrving the re roduction as all the large tinber
is cut clear. It is seldom advicable tc allow timber above
4" D.B.H. to rerain standing on the tract lumtered, since

the smaller trees sre for tLe most pert suprrecsed and are
not capable of fully recovering. Trees under 10" D.B.I. have
a good market as btox factory material,

On areas where the shelterwood system ray te em-
1loyed, the trees to be removed in the first cutting are the
largest, oidest, most delective and decadent individuals to
be found on the tracts. The younger and thriftier indivi-
duals should rerain to reseced tle area.

“here Norway and Jaclk pines are in mixture, cut out
the jack pine p'raduaily, removing the —~oorer individuals first.
Jack prine btolts cormand & ready market for btox material, and
the thinning opergtions in this type may be conducted at a
fair préfit. Only such Norway should be removed on these
areas ac is tadly supuvressed or defective, ac this species
will form the future stand.

Hardwood tyres need no marking rulees, since these
areas will be clear cut and the land regenerated with pine.

(5) Brush Disposal.

All brush incident to logging orerations shall be
riled in neat, compact piles about 6 feet by 6 feet in size,
awey from all re;roduction. Vhere 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 te 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 brush 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 efter snow has fallen. The details in the disposal of
the brush must be worked out on the ground for ecech dif-
ferent type area, and changes made in the rules to conform

with the exrerience gained.

SECTICN 1V.
THE REGULATICN OF THZ YIELD.

(A) THE NORMAL GROWING STCCK,

(1) The Determination of the Normal Growing Stock in

a lature 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 euch 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 V1, leaving less than 40% of the
arca stocked with the other age clasces, exlcuding age
class 1. The mature timber is aleo upwards of 200 years old.
The rotation period is 120 years, hence the great difficul=-
ty in determining the normel 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 1life 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 te much greater - approximately 1%.

(2) Discussion of lethods of Determining the Normal

Growing _St&l_(_.‘

’ There are three principal ﬁays 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 amount of nor-
mal growing stock ie by means of yield tables wiich give
accurately the yields at regular intervals. The third and
least accuratc way is by employing the mean annual increment
in the formula %l, where R = 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
vield 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
&8 similar areas fully stocked with dominant treee 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
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near the llinnesota 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
ment ioned above are for site quality I, hence it was neces=
sary to reduce them somewhat to corresyond vith the changed
conditions. The normal yields of Norway pine on the area at

various ages is a.proximately the following:

Age, Years. Yield, Feet b. m.
20 0
40 3,200
60 12,600
80 23,600
100 34,700
120 44,000

(3) The Normal Growing Stock.

The stand of timber 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 btoard feet by using 5 feet
t.m. for each cubic foot, amounts to 1,086,610 feet, b.m.
This amount added to the volume of the stand 10" D.E.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.E.H.
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There are 194,645 feet b.:. of pine growing in mixture with
the hardwoode. Deducting this amount from the total volume
of prine tirmber 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,'f of the total
stand.

Coneidering .57; as a fair rate of growth per year
for the whole Island, the mean annual increment amounts to
57,302 feet b.m. Applying the formula Gn = %L the normal
growing stock 1s 3,428,120 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 rover
of the land, and hence the estimated growing stock is much
too low.

For the purposes of this working plan the three
principal coniferous species will te considered together.
The emall amount of balsam fir found has been added to the
jack pine. DNorway pine constitutes 81.27 of the total pine
stand; white pine, 13.5{; and jack pine, 5.27. Norway and
Jack pines have similar habits and since they grow in mix-
ture in almoet 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. Theee two epeciee 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 justiify
separate treatment at this time. Illoreover, with every cut-
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ting the composition of the forect 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 =
N(a +b+c *%1, where a, b, ¢, 4, 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
ueing the normal yields listed above, the normal growing
stock of the pine types amounts to 8,649,000 feet bt.m. The
hardwood types on the Island have a total volume of all tim-
ter 4 inches D.B.H. and over of 1,142,650 feet b.m. Zstimat-
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 9,354,690 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 vut the oldest timber first
leaving the younger, thriftier trees until the last. The
stand is in such condition that the majority of the timber
should be removed in 20 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 period will bte deficient because of the necessity of re-

moving large amounts of ti.ber in the precent decadent stand.
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It will probably be 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 be all removed,
except for small patches and narrow strips along the lalke
shore for protection purposes, and the areas they occupied
will be planted to pine. The forest should be so managed
that at the end of the first rotation the whole productive
area (except for the emell amounte of hardwood noted above)
shell be covered with a normal stand of white and Norway
pines.
(B) THE YIZLD.

(1) Difficulties in the Determination of the Yield.

The bulk of the timber on Star Island is largely
decadent. Upwards of 607 of the total area of the pine
types is included within age class V1, and more than 807
of the volume stands on these tracts. Age class V is prin-
cipally mature so that at least 8575 of the total volume on
the pine sites is now ready for cutting. The timber in age
classes V and V1 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 & thrifty condition and is increasing
rapidly in volume. The hardwoods are also thrifty and lay
on each year a fairly normal incremecnt.

The time allotted for the rejuvenation of the for-
est on the Ieland is Z0 years, at the end of which yeriod it
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is contemplated that this working plan be completely revised.
The main purcose of the working plan is to bring the forest
as rapidly as possible into the best silvicultural condition.
The cutting then muet 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 et .5/5,is but 57,302 feet b.m. at the
precent time. The annual yield under rormal conditions should
be 212,083 feet b.m., of which 198,000 feet are pine. Cal-
culatione from normal yield tebles show that the normal grow-
ing stock on the pine types is 9,326,260 feet b.m.; the area
of the types is 540 acres, and each of the six age classes
should compriee 90 acres. The age class table on page 45
shows how abnornel this distribution of the age classes ac-
tually is, and the problem of bringing them to normelity is
difficult to solve. At least 857 of the totel stand is not
vielding an increment and should be removed to rieke way for
new growth.

(2) The Determination of the Annual 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 the first 20 years will de
arbitrarily fixed and largely independent of growth. It will
far exceed clther the actual or the normal yields. The total
stand on the Island is 11,460,360 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 norrslly present,is 2,125,770 feet. Since 857
of the stand, or 9,741,206 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 clase V1 which should
be present on the area under nommal conditione 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 standing
on the tract at the end of the cutting period to form the
new age class (V1). llost of this amount will be advanced
from age class V, but 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, 217,220 board feet should
remain unmolested except for needed thinnings. The latter
item need not re considered since it is not now a part of the
growing stock.

() Distribution of the Surplus Growing Stock.

The amount of timber to be cut during the re juve-
nation period is 6,508,750 feet b.m. This is determined
by adding the normel amount in age class V1 and the immature
stands in all the other age clasces together, and subtract-
ing thie sum from the total stand. The stands to be left
(3,866,000 feet b.m. plus 1,086,610 b.m.) taken from the
total amount (1i,460,:’>60 feet b.m.) leaves the surplus as
stated above (6,508,750 feet b.m.). Since there is no in-
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crement in class V1 stands, and the increment in the other
classes should be allowed to accumulate to partly supply
the deficiency caused by the removal of the mature tinber,
it is not necessary to consider the increese in volume of
the stand during the firet cutting period.

The rejuvénation period is 20 years. If the tim-
ber were cut annually during this time, 325,437 feet would
be removed each year. This amount is hardly sufficient to
make yearly operations economical, or at least the small
cut will make lumbering much rore costly. A biennial cut
of 650,874 feet is much more desirabtle. It aleo fulfills
in a measure a requirement of good management - thet of
producing frequent revenue. The spring fillowing. lumber-
ing operations is to be devoted to brush burning and
rlanting orerations on the cut-over lands.

(C) THE DISTRIBUTICN OF THE YIZILD.

The total amount to be removed during the first
cutting period is 6,508,750 feet b.m. in 10 equal or near-
1y equel installments. Tspecial care must be 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 Ieland into Corartrents

and Sub-Comyartments.







To facilitate management, a compartment rap has
been prepared on vhich the different stands have been decig-
nated. The Igland is divided into six ecomrpartments. The
boundaries of the conrartients follow as nearly as possihle
U. S. survey lines and guarter section lines. The7 are
rnarzed in red upon the map. The lines should be well
cleared out on the ground, £o that they nay be easily lo-
cated. Tre compartrients have no regular size or share and
are of value jrincirally as means of locating the various
parts of the area and as guides in all wanagement opera-
tions.

The compartments are carefully divided into ticir
comporent sub-compartients or stands. The compartrments are
numbered from 1 to 6. The stancde are lettered. Xach sub-
corpartient is an area upon viich is growing a stand ot
timber of a definite character, requiring syecial treatment.
An exception to thie rule is made vhere large tracts are of
eimilar character. These areas are divided into two or more
sub-compartments, to facilitate forestry operations. The
sub-compartment boundaries are not indicated on the ground.
The stands on the Islard are based almost entirely on the
age and species of timter., The Roman figures indicate the
age class. where no figures occur the stand is all aged.

(£) The General Stand Tatble.

A very carefully prepared stand table accompanies
the compartment map. This table contains the following
data:

a. The compartments (numbered).
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b. The sut-compartrents (lettered).

c. The area of each of the above.

d. Trhe character of the stand in each sub-compartment,
whe ther youans or old, (age class) and area.

e. Area bty comyartrents of unproductive land, and
reason for unyroductivenece,

f. Stand c¢f timber in each sub-compartr.ent and com.art-
rent in feet, b.m., and in cords (4" - 10" D.3.IL)
by cpecies.

g+ Reproduction by species - cize end extent.

h. Grand totlas of the above infcrmation.

(3) Tre Cutting Flan for the Vorking Teriod.

The entire cutting furirg the first tventy years
will te confined to compartrents 2, 3, and 4, Compartrent
1 is covered with o heavy youns ctand of basswood. Compart-
ments 5 and 6 contain large quartities of yourg pine. Tre
rature timbter in trese comvartments will be romoved in part
during the second cutting period. Compartment 2 will Te the
first one eut over. ‘ren lumbering is completed here the
V1l stands in 3 and 4 will te attacked. The 1nserted table
shows the yrosress of the cutting during the teriod.

The total area to be cut over ie 296.7 acres.
On part of thic arca the mature and overmature trees only
are reroved, lcaving a good stand of young timher on the
ground., By carefully oteerving the rerroduction mapr it will
be seen that much of the young grovwth on the areas to be logred
is now large, and by the time the tract is lumbered, will have
advanced into gge class 11, The arecas cut over in 1932 are
Lardwood, and it will teke scme time to get good rerroduction
started after logging. Thecse tracts will te incluleld in age
2lass 1 in *he second jperiod. Iy careful trcatrent c¢f the
exiciting reiroduction, it is pos:itlie to have a fairly nor-

- 63 =









mal distribtution of the ace classes 1 and 11, ard crall pat-
ches of 11, 111 and 1V scattered throughout the mature stanéds
which have advanced a period during the logging operationes.
The last columrn of the cutting plan shows in a general way
the distritution of the age classes of the end of the vorking
feriod.
STCTION V.,
TIE ADIIINISTZATION 1LAM.

It is planncd to have the forestry operations on
Star Island handled by the locsl 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 woriz will te h=andled
entirely by the ranger. The necessary plenting stock will
be supplied by the nursery at Cass Lake. Irlanting will inm-
nediately follow log-irg irn 221 caces. The technical assist-
snt and the ranver will te directly under the Forest Super-

visor at Cace Laze..
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TABIZ 1.

Volume Table for llcrway Pine.

D. F. H.

Inches Cutic Feet.
4 - 100
5 - 2.2
6 - 402
7 - 6.2
8 - 9.2
9 - 12.7

Board Feet.
10 - m
11 - 104
12 - 137
13 - 17¢
14 - 222
15 - 275
16 - 324
17 - ane
18 - 428
19 - 486
20 - 566
21 - 652
22 - 760
23 - 830
24 - 905
25 - 986
26 - 1075
27 - 1166

Tabtle based on 7Z trees measured on Star Is-
land, surplermented by table prerared for the liinnesota

Yational Forest. Used also for jack pine.



TAELZ 11.
Volume Tatle for “hite Iine.

D. B. EH.

Inches. Cubic Ifeet.
4 1.0
5 - 2.2
6 - 4.2
7 - 6.2
8 - 9.2
9 - 12,7

Board Weet

10 - 75
11 - 120
12 - 125
13 - 145
14 - 165
15 - 210
16 - 260
17 - 300
18 - 33

19 - 330
20 - 440
21 - 500
£ - 590
23 - 680
24 - 750
25 - 640
26 - 925
27 - 1000
23 - 1076
2% - 1150
2 - 1280
31 - 1270
32 - 1450
30 - 1575
24 - 1700
35 - 1830
35 - 1910
37 - £00C
38 - 2080
39 - 2170
40 - £260

Adopted from Table prepzared for the Minnesota

Iilational iorest.,
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TABLZE 111.

Volure Tabtle for liixed Eardwoods.

D. B. EH.
Inches, Cutic Feet.
4 - 1.2
5 - 2
IS - 3
7 - 5
8 - 6.3
S - 9.6
Roard Keet.
10 - 55
11 - 74
12 - 89
12 - 129
14 - 143
15 - 170
16 - 225
17 - 262
18 - 308
19 - 292
20 - 440
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TABIZ 1V.

Volur.e Table for Birch.

D. B. H.
Inches, Cubtic Feet.
4: - 102
5 - 3
6 - 406
7 ke 6.
8 - 8.3
9 - 11.2
10 - 13.7
11 - 17.9
12 - 21
13 - 25
14 - 28.9
15 - 235
16 - 29
17 -

45

TABLZ V.

Volure Tatle for loplar.

D. B. H.
Inches. Cubic Feet.
4 - 1.2
5 - 2
6 - 5.1
7 - 5.3
8 - 7¢3
9 - 9.6
10 - 1808
11 - 18.5
12 - 2.3
13 - 26,8
14 - 31l.2
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TARLEL V1.

Norvay Pine

Heights on Diametcrs

Based on 130 Average Treas.

(Read from a Curve)

D. B. H.
Inches, Height, Feet.
8 - 65
9 - 66
10 - 67
11 - 71
12 - 74
12 - ™
14 - 81
16 - 83
16 - 85
17 - 86
18 - 87
19 - 386
20 - 90



TAZLE V11l.
White Pine

Heishts on Diameters

Based on 100 Average Tress.

Read from Curve.

D. B. H.

Inches. Height, Meet.
8 - 65
9 - 67

10 - 68
11 - 69
12 - 70
13 - 72
14 - 4
15 - 76
16 - 78
17 - 82
18 - 85
19 - 88
20 - 92
21 - 96
22 - 100
23 - 104
24 - 107
26 - 111
26 - 115
2n - 117
28 - 121
29 - 124
30 - 126
31 - 128
32 - 130






TABILE V111l.

Analysis of Average lature Norway Pine

Star Island.

D. B. Ho - 17.0" Apge - 215 yrs.
Age D. B. H. Height Volume Yearly Increace
Years Inches. Feet. Cubiec it. durine period,f.
30 2.4 15.0 <25
50 3.4 26,0 .98 5.9
70 8e2 35.0 5.67 7.0
90 11.056 42,0 12.00 3.58
110 12,5 48,0 18,565 2.14
130 13.3 65.0 23.97 1.27
150 14.5 61.0 22.16 1.46
170 15.15 66 .0 37.07 .709
190 15.70 71.0 42.46 <677
209 16.1 76.0 47.20 «6b
Y'ean annuel increrent is ,2195 cubic feet or
46775,



A LIST OF THN ARBCRLSCELT SIZCIZES

OCCURRING CI STAR ISIAID.

Botanical Nares.

Finus strobus, L.

Iinus resinoss, Ait.

Finus divaricata, Dull.
Larix Americana [lichx.
Picea llarianas, B.

Picea canadensis, EB.

Abies bslsamea, 1ill.

Thuya occidentalis, L.
Juniyerus virginiana, L.
Yepulus tremuloides, llichx.
Fopulus grandidentata, !iichx.
Fopulus talsamifera, L.

Populus deltoides, larch.

Salix arygdaloides, Anders.

Salix fluviatilis Var. “heelerii, Nutt.

Salix discolor, luelh.

Salix petiolaris

3alix myrtloides

Salix humilis

Salix glasuca

Ostrya virginiena, X.

Retula lutea, lichx.

Betula papyrifera, l‘arsh.

Petula pumila

Alnus incana

Quercus rubra, L.

Quercus ellipsoidalis, Hill.

Cuercus coccinea, l7oench.

Quercus macrocarpra, Liichx.

Quercus borealis (%)

Ulmus americana, L.

Ulmus fulva, lichxe.

Celtis occidentalis, L.

Amalanchier siuicata

I'runus penneylverica, L.

Prunus rumila

Prunus virsiniana

Rhus hirta, Sudw.

Acer spicatum, Sam.

Lcer saccharum, llarsh.

Acer rubtrum, L.

Acer Legundo, L.

Tilia arericana, L.

Praxinus americana, L.

Fraxinus nigra, !'arsh.

Praxinus pennsylvanica,
Var. lanceolata, Sarg.

Viburnum lentago, L.
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Common Nanes.

“hite pine.
Horvay pine.
Jack pine.
Tamarack.
Rlack spruce.
White syruce.
BRalsam fir.
Arbor-vitee.
Red cedar.
uaking asgen.
Fopler.
Ralean: - Balm of
Gilead.
Coti onwood.,
Alirond willow.
Sand tar willow.
Glaucous willow.

Myrtle leaved willow,

Trairie

Ironvood.,
Yellow birch,
Canoe birch.
Swamp birch.
Spotted =lder.
Red oalr.

Rlack osk.
Scarlet oax.
Bur oake.

“hite elm.
Slippery elm.
Haclkberry.
Service berry.
Bird cherry.
Sané cherry.
ChoXxe cherry.
Staghorn sumac.
ountain mawvle.
Sugar maple.
Red marle.
Boxelder.
Rasswood.

hite ash.
Black ash.

Creen ash.
Sheepberry.






SHRUZS CI STAR ITLAID.

Botanical I:nies.

Corylus rocstrata
Cornus circinata
Cornus stalonifera
Lonicera glauca
Lonicera canadencis
var. americana
Diurvills lonicera
Vaccinium pennsylvanicum
Viburnum pubescens
Viburnum opulus
Linnae boreslis
Rosa blanda
Rosa (Sp.)*?
Spirsea salicifolis

Juniperus cormunis
Rubus strigosis
Cascandra calyculata
Androreda olyfolia
Sambucus racemosa
Symphoracarpus occidentalis
Celastrus scendens
Rhus toxicodendron
Rhus glabra

Ribes floridum

Rives gracila

Ribes (Sp.) ?

Vitis vulpina
Ampolopsie gquincafolia

Common Names.

Beaked hazel.
Dogwood.
Kin-i-kin-ick.
loney sucxkle

American fly honey csuckle.

Bush honey suckle.

Dwarf blueterry.

Black haw.

High bush cranberry.

Twin-flower.

Wild rose.

Wild rose.

Willow-leaved mesdow
sweet.

Creeping juniyer.

Red racspherry.

Yeath.

Andronreda.

Zlderberry.

Snow berry

Bittercveet.

roison osk.

Smooth surac.

Black currant.

frickly gooseterry.

Smooth goocseterry.

Wild erape.

Virgiria creerer.

HERRS, CRASSES AND CTHER ILAITS

COISTITRED AS GRCUI'D CCVER.

Botanical llames.

Phragmites communis
Poa serotina
Gnathalium (Sp.) ?
Arissema try phyllum
Circaea (Sp.) ?

Iris (Sp.) ?

Phryma eliptastokia
Acguilegia canadensis
Actaes spicata
Irpatiens fulve
Viola canadensis
Apocynur cannetinum
Apocynumn androseriaefolium
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Common Names.

Reed grass.
l'eadow grass.,

Jack-in-tre-kulgit.
Znchanter's night shade.
Blue flag.

Verbena.

Large columbine.
Boneberry.
Jevelweed.
Violet.

Indian henp.
Indian hemp.



- Comandra umbellata
Equisetum sylvaticum
Palygonum emursum
Elymus canadensis
Agropyram (Sp.) ¢
Bromus kalmii

Cynosuroides (Spartina)

Carex (Sp)¢?

Aster mocrophyllus
Cornus canadensis
Aralia nuticaulis
Melanpyrum canadensis

Arctostaphylos uvi-ursi

Pteric aquilina

Lycopodium conplanatum

Clumoprhila 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.

(Sp

P.
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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 1lily.
Strawberry.
Northern bed straw.
Smilax.
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