THE ESTABLISHMENT AND LIANAGEMENT OF

VILDLIFE ON

INDUSTRIAL FORESTS OF THE PACIFIC NORTHWEST

By
Gerald B. Smith

A Thesis

Presented to the Faculty
of the

School of Forestry

Oregon State College

In Partial Fulfillment

of the Requirements for the Degree

Bachelor of Science
March 1948

Approved

Profetro

F6restry

Ruffed Grouse
{Bonasa umhellus)

Painted by W, J. Wilwerding

TABLE OF CONTENTS
page

INTRODUCTION
CHAPTER

I

i

PROBLEMS TO BE ENCOUNTER

7

CHAPTER II

HOMES AND HABITATS

ii

CHAPTER III

FOOD REQUIREMENTS

18

CHAPTER IV

PRODUCTIVITY OF FUR-BEARERS
AND GAME

25

CHAPTER V

INJURY TO THE FOREST RESOURCE

29

CHAPTER VI

THE COMPATIBILITY OF FURBEARERS AND GAME ANIMALS

31

THE VALUE OF FUR-BEARERS AND
GAME

33

TIMBER AND WILDLIFE CROPS ON
NATIONAL FORESTS

36

TIMBER AND WILDLIFE CROPS ON
INDUSTRIAL FORESTS

40

CHAPTER VII
CHAPTER VIII
CHAPTER IX

Establishment

40

Sustained-yield Practices

44

Wildlife Harvest and
Economic Returns

49

SUMMARY

59

RECOMMENDATIONS

62

BIBLIOGRAPHY

63

LIST OF ILLUSTRATIONS AND TABLES

Page

RUFFED GROUSE

Frontispiece

BEAVER

12

MUSKRAT

19

SUMMER FOOD OF THE ELK

22

TABLE II WINTER FOOD OF THE ELK

23

TABLE

I

TABLE III

WINTER FOOD OF THE DEER

MINK
TABLE IV

23
26

AVRAGE PRICE RECEIVED

FOR

35

PRIME NO. i FURS

ELK AND DEER

43

BLOCK HARVESTING

52

SELECTIVE LOGGING

53

i

INTRODUCT ION
The puroose of this paper is to sho

that fur-

bearing snimals snd game might be established and

pro-

fitably managed on industrial forests of the Pacific
Northiest in conjunction with sustained-yield forestry
practices.
There has to be coordination bet:een timber and

wildlife management if they are to function at their best.
This has come about as the result of the inseparable rela-

tionshi

which exists between the forests and the wildlife

that live in them.

\rthen

forest management and wildlife

management are considered as separate activities, they are

detrimentsl to one another, Better results can be obtained
by developing both of them as the essentials of a broad and

effectively integrated program of forest management.
The idea of correlating forestry and

'ild1ife

management is relatively new in this country. England has
progressed further than the United States in this field.

Research in England has led to the conclusion that the big

problem is one of planning forestry measures in such a
manner as to provide the proper conditions for wildlife. This
idea,

of course, ties in with the multiple use program of

the United States Forest Service, (52)

Our National Forests have always been considered
as

a

refuge for fur-bearing animals and game animals and birds.

Most forests of the Pacific Northwest certainly provide for
just that. For example: the Willemette National Forest

with its mountainous, heavily wooded terrain and the many

rivers and streams, provides one of the best natural homes
for many of the fur-bearers and game animals of the Pacific

Northwest.

Unfortunately, there has not been any extensive
wildlife management practiced on the National Forests as
yet, but it could be applied without any detrimental effects
to the forests. This same practice could just as well be

applied to industrial forests.
In the following pages an attempt is made to relate

the numerous problems encountered in an undertaking of this

nature.

The animals presented are those with which a

forest owner would be concerned if a profit is to be realized from their establisbment

on a managed forest. The animals

selected are those fur-bearers

and game animals which could

best be propagated in conjunction with timber cropping
and still not incur too much expense and care.
In this writing the establishi.ent and management

of

ildlife Is considered from a private profit point of

view as well as from the other economic and social benefits

derived therefrom. In order to bring about the establishment of

ildlife in the first place, the private forest

owner must be given some incentive. If a reasonable profit

can be expected with a minimum amQunt of care and expense
involved,

it is

possible that many industrial forest owners

would turn to wildlife management as an added income to

their regular timber cropping income.

The fur-bearing animals are considered on the
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bssis of the profit derived from their furs snd from the
meat of those that are edible. The game animals and birds
are considered from the standpoint of the profit derived

from the sale of shooting privileges. At the ssme time

the5 animals provide meat

for the hunter and are a source

of recreation as well.
At the present time, fur prices are lovî, but this
is only

a

temporary condition. Prices can be expected to

rise again with the general over-all decrease in the popu-

lation of fur-bearing animals \vhich is sure to be the case
in the near future. This scarcity of fur-bearing animals

cqn be remedied somewhat if some of the private forest

owners would begin establishing them on areas that are
suitable for wildlife propagation.

An increasing number of sustained-yield units are

being established along the Pacific Coast and many of them
present suitable environment for the fur-bearers and game
animals considered in this thesis. The big problem is to

convince the owner of large forest holdings that wildlife
can be easily established on his lands and that a sub-

sidiary income is forth-coming, with

a

reasonable amount of

planning and care. Now is the time to initiate such an enterprise while it is still comparatively easy to obtain
enough animals for adequate stocking, and while they can
still be transplanted with little change in environment.
If such a step is not soon taken, it is possible

that very few wildlife species will be at large,

and these

only on National Forest lands, in zoos, and on game refuges,
The trend has been toward game farms, and if this
continues,
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all will be in captivity,
as

a

and there will be no such thing

iild animal.

The greatest obstacle in an undertaking of this

nature is the lack of knowledge and research.
The pioneers created clearings in the forests
for their homes and villages. In so doing, they created

new forest edges for game. Thick timber became a thing of
the past,

and the environment was thrown entirely out of

balance for forest animals as

a

result of early expansion.

In regions where the deforestation was slower,
and timber harvests followed a more or less distinctive

pattern over the years, good was done for

garne

by the

creation of openings. Lack of foresight, however, resulted
in wasteful timber harvest,

and the same lack of foresight

permitted hunters to take an excessive toll of animals and
birds through the years.
It was not until

the 1900's that game management

first began to evolve. Strides in agriculture had been

great because of a great deal of research. Forest menage-

mont had already begun. Until the early 1920's few biologists
were trained at all in sustaining wildlife. It was only at

that time that the administrators realized that the re-

strictive laws in force were not enough. Colleges then

began to add curricula in this field. Investigations were
begun and programs and experiments were planned. Progress
was made on many important factors concerning habitats,
food,

sex ratios,

and reproduction rates.

By the 1930's many states and Federal agencies
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had adopted measures for control of game animals. By 1940
there were planned hunter harvests, which were scientifically based on the current game supplies and the limitation
of the range.

Finally the correlation between forestry and
wildlife has been seen. In sustained-yie.ld logging, edge
is created.

Animals will use th.t edge. If study proves it

to be of the wrong type,

it can be altered to fit the needs

of the animals in that vicinity by the introduction of

other species suitable to that habitat, or by the introduc-

tion of

ne'v

food plants. Sustained-yield logging itself is

comparatively new, and therefore has not as yet had any

marked effects upon game populations.
During the war

ith the demand for timber and

forest products at a record high, logging was carried on
in many new areas. Cutting on a small scale had been made
in some refuges from time to time to create openings and

increase browse for animals. Because of the war demands,
this cutting was increased and thousands and thousands of
acres were selectively cut.

It is

probable

that as a re-

sult of this, technical game staffs may be able to turn up

valuable leads that other forest managers can follow in
the future. (53)

The program of wildlife and forest management is
in motion. Research has been started on the factors that

keep wildlife healthy and self-productive, and already

something has been learned of the capacities and yield of

various ranges.

Vildlife is recognized as a crop and a

cash asset.

Indicative of this trend toward more research are
the cooperative wildlife research units which have been

established in various states,

The states have entered into

agreements with the U.S. Biological Survey in order to

corn-

bine their facilities and establish units where ways and
means of fitting wildlife resources into land-use programs
may be investigated. Here forest and farm-game problems
receive equal attention. The investigations cover environ-

mental studies, life habits, and the relationship of the
more important wildlife species. Trial management areas
have been set up for demonstrating how any information

obtained by research can be applied in

a

practical manner.(4)

Refuges have been established in many states.
On the National Forests,

some sustained-yield logging has

been carried on along with

a

wildlife program. But for the

most part, the establishment of wildlife on industrial
forests is still

a

theory that is being studied.

Much research has been carried on in regard to
wildlife and silviculture. Articles on forest management
deal with the timber alone. Those concerning wildlife
deal mainly with the food habits, life histories,

and the

general characteristics of animals. Relatively little has

been written correlating the two. Because of this, data
was obtained from various sources. Class lectures and con-

ferences with professors furnished valuable information.
Various findings and points of view from numerous authori
ties in the wildlife and forest management services have

been presented.

Chapter I

7

PROBLEMS TO BE ENCOUNTER

Fur-bearers and game animals have long been considered as forest dwellers. A new field of research and
endeavor has been opened up with the realization that
forests of certain types are best for certain animals.
When wildlife is considered as a crop it becomes a product
of the land and of the environment. Nith this correlation
of wildlife management and silviculture, the problems arising to confront management today are many.
Leopold has stated that the tïio factors that de-

termine the habitat of a species are the breeding habit
and the environment available. Breeding habits ere set, and
they can not be altered. It is the environment that must be

altered

regulated to suit the needs of the animals. (35)
Forests contain practically all of the essential
requirements of wildlife. The territory in which an animal
lives must contain all of the specie's requirements: food,
covorts, and water, for both sexes and all nge classes;
for all seasons and for all species' activities. (38)
In addition to this, these requirements have to
be properly arranged and distributed in such a vTay that
they are within an area not exceeding the cruising range
of the species. Furthermore they must be distributed over
the species' range so that each species may be able to produce its rightful share of the total maximum population.
The food resource must be known and also the extent to
and

which the food is used. This

is

necessary to be able to

provide the amount and kinds of food which will support the

maximum population of

a

species in a given area. Some pro-

gress has been made in the evaluation of some foods in the

nutrition of some species, but the greater part of this
task remains to be done.
In spite of all the strides made in ecology,
is amazing to discover that while

it

much is known about

trees, there is little information concerning herbaceous

forest plants. Ecology studies have limited their scope to
a

description of the plants and their range. Little research

has been done on the time and quantity of fruiting and the

growth and reproduction requirements. are seldom mentioned. (35)
In the consideration of cover requirements one

pertinent fact stands out. That is that openings are necessary
for most forest animals.

Wildlife authorities rate the

amount and type of edges as one of the great determining

factors in game abundance. These openings in the forest

furnish requisites which unbroken foTests cannot. They
offer food, mating places, and resting places. However,
the amount and size required for different forest areas
Is hard to determine. Edges

be favorable areas for gamo.

beteen forest types seem

to

It is not known whether this

is true because the edges have characteristics not found

in either type, or if it is because the two types are

easily accessible.
Another fact to be determined is the desirable
size of game populations and the most desirable method of

population control. The amount of game that can be pro-

duced in a given forest area is due, in part, to characteristics of species and, in part, to the available food and
cover. The maximum population density which can be main-

tamed by

a

species may be known, but the type of cover

and the amount needed must also be

supplied. Different

ages and densities of stocking in simply managed pure

stands have different

producing abilities. For example:

the idea is prevalent that young, dense, coniferous stands
are a fldeserttt as far as wildlife is concerned, This idea

neglects entirely the fact that coniferous stands may become good food producers with age and then furnish cover
as well.

The requirements of animals for various types
of shelter is directly tied in with silvicultural methods

that are used in cutting,

slash disposal and reforestation.

Weedings are important. Thinnings and cuttings could in-

tensify and speed up the trend in the above mentioned
coniferous stnds. Good sustained-yield management can
stabilize the environment for wildlife by providing food,

cover and forest openings.
In the establishment of wildlife on industrial

forests still another factor must be taken into consideration, That is the classification of animals as to those

which can readily adjust themselves to forestry practices
and those which have difficulty in adjusting themselves to

civilization and

a

changed habitat.

The Pacific Northwest presents its

on

peculiar

lo
problems.

Tree species are numerous; rainfall is heavy;

and sol]. types very,

all within a relatively small

rea,

Burns too have to be considered since deer, elk, and grouse
like burned over land. Then too, tree growth is rapid in

many sections. Stands that provide a good habitat today
will not

a

few years from now. The forest is never static

and is constantly changing. Openings close rapidly.

the other hand, because of the rapid growth,

On

some trees

are merchantable at the end of 30 to 40 years. Thus,

a

rotation harvest on a short cycle can be easily carried
out.

(54)
N. W. Hosley,

of the University of Conneoticutt

has summed up the entire situation by saying:
"Forest game must be produced mainly as one
of the multiple-use products of our forest
woodlands. The favorableness of the environments for game must depend on the correlations
of silviculture and wildlife management. It is
commonly known just what environmental conditions are required on different areas; but in
order to produce maximum game crops and avoid
unnecessary expense in doing It, we must know
how much of particular types we need and how
the needed plants can be gotten and maintained
in them."
(35)

11

Chapter II

HOMES AND HABITATS
The forest Is a full-time home or a part-time

home for many species of wild animals. Elk and deer live

regularly in the forest. They require large forest areas
and are at their best in the depths of the foreste Other

animals nrnke use of the forests only part of the time.

They remain there during rest periods and during the

breeding season. They may flee there for protection.
Huffed grouse, for example,

thrive best on forest land

interspersed with cultivtod land. The

7estern deer

ill

tolerate moderate forest Industrial activities.

Fur-bearers and gsme animals do not

rosin

Indis-

criminately over the territory in which they live. Their
home ranges are determined by the food, cover and protection offered by the forest. While food is important,
cover is

a

more decisive factor in the choice of

a

home

range. Deer in Minnesota and Wisconsin have been known
to starve to death in viinter because of their refusal

to

leave the protection of thick conifers, even though there
was adequate food within a relativel:

short distance,

(31)

Animals have the ability to adapt themselves to their

surroundings in their choice of

a

home site, Their homes

follow no definite type. The same species of animal may

build

a

nest and not only use different material, but also

choose an entirely different site for the nest, depending

upon the nature of the country

in.

which it lives.
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Beavers, being so highly specialized for a semiaquatic life, are restricted mainly to river and stream
areas. They frequent back-woods

areas so to speak, staying

well away from civilization and highway areas. They prefer
the lonely forests and are unable to maintain themselves in
areas under intensive cultivation.

(24)

Their home range is

relatively small, as they never venture far from the river
and stream banks or their lodge sites. They seldom go be-

yond two hundred feet from water in search of food. Beavers
may often spend their entire lives on

a

few acres of ground,

returning to their lodges daily for their entire lifetime.
The beaver lodge is, as

a

general rule, in water

that is not over six feet in depth. These lodges, built
of stripoed limbs and plastered with mud and decayed vege-

tation, consist of

a

single chamber several feet in height.

A dozen beavers may inhabit a lodge, but the number seldom

exceeds seven or eight. The lodge floor serves as a bed
and dinner table as well. (16)

The muskrat is also highly specialized for life
in the water, and it inhabits swamps and marshlands. The

home range is limited as the animals never venture far from
their homes in search of food, Muskrats sometimes construct
a

lodge to serve as winter quarters and as a safe retreat.

The lodge consists of a single chamber which serves for
feeding and sleeping quarters, and provides shelter for
five or six rats. In California they never construct lodges

even though they have every opportunty to do so. Instead
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they burrow into a convenient bank. In coast areas they
are content to use the banks of the tidewater creeks.

(17)

Mink show a marked preference in habitat for brushy
streams, even though they are abundant also in marshy areas.
In one study, four times as many mink were found in brushy

areas as in the marshy ones. Another study revealed the

following information on the annual harvests produced in

different habitat types.

Northern
Northern
Northern
Drainage

Lake or Marsh
Brushy Streams
Open Stream
Ditch

i
2
i
2

64 acres

per
per
per
per

mile
2-4 miles
mile
(1)

In foraging for food, mink may range over as

large a territory as 100 acres in a single night.

seldom go more than 30 feet from the edge of

a

(32). They

stream, but

apparantly travel long distances along the water courses.(l)
s

a

home, each mink uses a number of dens with-

in his territory, having at least four or more.

(1)

Elk and deer live regularly in the forest. They
require large forest areas. They are not lovers of dense
forests.

Instead they choose forest slopes and even open

parks in the Rockies. Their summer range is on the higher
slopes. In winter they descend to lower slopes where there
is an adequate food supply.

(60)

Deer like forests and swamps,

and prefer mixed

stands of hardwoods and conifers in which the latter pre-

dominate rather than pure stands of conifers. Leopold has
said that in the Lake States deer like cut-over land
for feeding, water for favning,

thickets for hiding, open
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spaces to escape flies, and in winter they may require

cedar swamps for yarding. Deer will tend to use only those
ranges which afford these needs within their daily cruising radius.

(57)

Deer will maintain their numbers
in areas populated by mnn.

arid

increase

In National Parks such as Zion

they have outgrown their range and because of this have

had to be killed off.

(44)

Both elk and deer stick pretty close to their
home ranges end at times will even starve to death before
they will migrate to other areas, even though this distance may be relatively short.

(6)

The home range of the blacktail deer is rela-

tively small. Studies indicate that a single deer probably

never moves over an area greater than one-half mile. They
will congregate in herds wherever there is a cover of

thick evergreen growth. Often times they do this without
realizing that th-re is insufficient food to maintain the
large herds that seek these coniferous stands for shelter.

Blacktail deer aro quite residential and nonmigratory, but they 'ill move with the season for food.

They will move to winter ranges where the snow depth will
not interfere with their feeding. However, if there is food

available the year around, they may stay where they are.

Ruffed grouse thrive best on forest land that

is

interspersed with cultivated land. For their range, grouse
need five different kinds of cover:

(33)
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cover
cover
3. Nesting cover
4. Molting cover
5. Winter cover
1. Drunmiing
2. Brooding

(39)

They have definite preferences as to the type of cover they
wish. For their spring nesting grounds they choose over-

grown land or reforested land, which is usually composed of
mixed hardwoods and conifers up to 10" or 12" in diameter.
Slashings

i to

10 years of age are preferred for a summer

feeding grounds. Reforested land is again chosen for the
fall feeding grounds, and this may include brushy pastures.
In their choice for winter shelter, they choose reforested

areas or areas of very thick hardwoods and conifers.

cover is best provided by coniferous trees.

Winter

As a general

rule, these winter stands will average better than 12" in

diameter. It is important to note that grouse are not found
where the above combination of conditions are lacking. (41)
In the Pillsbury, N.H. Game Management Project,

emphasis was placed on ruffed grouse. Their records indi-

cated a limited range for individuals.

It was

discovered

that grouse will frequent a certain cover in spite of re-

peated disturbances. As an illustration of this characteristic, over a period of 10 months and within a radius of 250

feet of a certain point, 17 flushes of a single individual

were made.
In this same investigation a few openings were

created in the forest to determine the minimum effective
size.

Apparently, any opening whose diameter is less than

twice the height of the canopy is of no use whatsoever.

It
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will remain open for such
the making.

a short time

as not to be worth

Too dense a cover is just as undesirable as

the lack of sufficient cover.

Uniformity of type and age

class is not desired either, regardless of the tree species

concerned.

(48)

########

II:]

Chapter III

FOOD REQUIREMENTS
The second requisite for wildlife Is food, Most

forests are a source of food. However, forests change and

differ as a food resource.

Thick, young coniferous stands

may not provide food for certain species, but with an increase in age they may.

The forest edge provides good

food plants required by some species that are intolerant
of shade.

some

Every forest type produces food suitable for

ildlife.

The Improvement of the forest environment

by good sustained-yield management can greatly benefit
wildlife by creating

a

better environment in which the

necessary food plants may grow.
by animals

largely de-

termined by its availability. Animals eat a variety of
food, as they are not usually restricted to particular

plant species, and they show preferences for certain types
of food.

by

(57)

Food preferences can be noted by seasons,

the extent to which the different foods are utilized,

By so doing, increases and decreases can be determined and

adjustments made. (60)

The choice of an animal's food

varies in different localities according to the abundance
and the condition of the usable plants.

Beavers receive all of their food from forest
plants, for they are truly vegetariarß
the most part on the bark of trees,

aspen, cottonwood, willow, and birch,

.

They subsist for

For bark, they prefer

They do not use
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coniferous trees as a source of food, but they do use them
in the construction of lodges and dams.

In suimner they

eat march grasses,

the roots of aquatic plants and fruits

and berries.

It has

(12)

been found that beaver do not

usually eat meat.
The muskrats have a varied diet,

and they can a-

dapt themselves nicely by feeding on a great number of
plants. Ìherever it grows, the cattail is wanted by muskrats.

It

contains some food that they ieally need and it

can be utilized as

a

building material and for bedding.

They eat burseed, pondweeds, sedge, clover and the leaves
and twigs of shrubs and small trees. (13)

In California

the muskrat is said to eat lots of water and wind-born
seeds that pile up in windrows at the

edge of the water.(].3)

The food plants of a marsh near Nafeking, Manitoba

listed in the order of preference are: bulrush, cattail,
sweet flag, and sedge lead.

(2)

Muskrats are not entirely vegetarian and will
consume quite a few lake and river mussels. Some observers
say they eat fish and dead birds. (13)

Mink differ from the above mentioned far-bearers
in that they are strictly meat eaters. Mice, frogs and

fish are the animals consumed. Dearborn reported that the
summer food of the mink in Michigan consisted almost en-

tirely of crayfish. Next in order were small mammals, frogs,
fish and insects. Mink in Western states will hunt for ma-

rine life in small tidal pools, and will eat clams. (11)

Deer and elk are delicate feeders. They browse as

21

they move along, and take their food as it suits them best.
Summer provides them with the best food, but winters are

often hard on them.
Elk like succulent and dry grasses, herbs, browse,
needles, moss, lichens, and dry twigs or bark. (60) Their
choice of food varies in different localities.

The Roose-

velt elk of this region for the greater part of their

diet choose swordfern, deer fern, bilberry, wild huckleberry, salai, salmonberry, wild lilac, willow and grasses. (14)
A survey of the range habits of elk on the Seiway

Game Preserve showed that from early

grasses and sedges were preferred,

sunwrler

to mid-July

and that from then until

mid-September browse species furnished a greater part of the
forage.

(See Table I)

Winter ranges are very im-

Then elk wiLl eat wheat grass species, pine grass,

portant.

willow,

(61)

sedge, June grass, blue grass, lodgepole pine and

service berry.

Elk are able to pass long winters on scanty

food and at such times will band together and eat bark,
twigs and the leaves of conifers.

A total of 225 different

forage species have been observed to be utilized in the

winter diet of the elk and deer on winter ranges.
(Table II)

(5)

Deer in general eat: grass, weeds, sedges, the
leaves of decidious trees, some evergreen needles, fruits,
mast, moss and lichens, and the twigs and leaves of browse
species.

According to locality, the choice of food varies,

but on the average the diet will include 5 per cent grass,
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Table

I

Summer Food of the Elk

Season

Forage Type

June 1- July 15

Grasses and sedges
Browse
Weeds

65
20
15

July 15-Sept. 15

Grasses and sedges
Browse
Weeds

25
55
20

% Taken

1U%
Sept. 15- Oct. 15

Note:

Grasses and sedges
Browse
Weeds

40
40
20

Taken from a "Study of the Range Habits of Elk
on the Seiway Game Preserve", by Young and Robinette.
December 1939; page 39

Table II

Winter Food of the Elk
Occurance of
Species by %

Class of Forage

No.

Conifers
Shrubs
Grass-like plants
Grass
Weeds
Moss and Lichens

11
31

3

13.25
37.35
4.82
21.69
19.28
3.61

Total

83

100%

4

18
16

% of Vol.

% Consumed

11.75
15.46
8.39
56.58
2.36
5.25

99.78 %

Table III
Winter Food of the Deer

C1assof Forage

No.

Conifers
Shrubs
Grass-like plants
Grass

11
33

:eeds

21

Moss and lichens
Total

Note:

3
8
6

82

Occurance of
Species by %
13.41
40.24
3.66
9.76
25.61
7.32
100 %

of Vol.
% Consumed

35.61
52.53
2.32
3.04
5.18
1.32
loo %

Both tables were taken from "Stomach Analysis
of Deer and Elk in Northern Idaho and Montana",
by DeNio.
December 1938. pages 34-36
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25 per cent weeds,

and 70 per cent browse.

(60)

The blacktail deer of the Pacific Northwest feed
to a large extent upon canyon oak and grasses. In California

they like lilac and buckbrush. From what resources are available,

it

is evident that they eat fesque,

clover,

and choke-

cherry. In the fall the preference is for weeds, deer

brush, goldenrods, and milkweed.

(15)

Winter range again is very important for the deer.
In winter they will depend on Douglas fir, western red cedar,

lodgepole pine, Oregon grape, willow, and juniper. (Table III)

Grouse need

a

plentiful supply of food in their

range if they are to thrive. Among the important food
plants necessary are evergreen trees, such as the bearberry,

Japanese barberry, Virginia creeper and the wild grape.

(39)

Grouse eat seeds of trees and insects and a large variety
of buds,

leaves and fruits.

(49)

Weed and Dearborn in an examination of ruffed
grouse have reported that the daily requirements vary from

800-1,000 buds. Maple and apple are important. In the winter

one-third of the diet will be composed of poplar, aspen, and
wild chrry; acorns will make up 5 per cent; and the re-

mainder will be of greenbrier, grape, bittersweet, wax
myrtle,

.interberry, viburnum, and the buds of laurel,

illow, maple and the hornbeam.

(57)
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Chapter IV

PRODUCTIVITY OF F1UR-BEARERS AND GAME
Animal populations under ordinary conditions
fluctuate. under favorable conditions populations increase.
"Populatiofls usually are checked far short of a

subsistence limitation. Automatic restriction
by lowering of birth rate in response to density
and by a great variety of self-limiting pheno-

mena, together with sweeping indiscriminate
destruction of immature forms, involving little
or no actual competition either among themselves
or with adults, seem to be the principal factors involved in maintaining the stability of
a population. (10)

For any given forest area there is a maximum

number of individuals that can live there at one timo, no

matter how ideal the environment may be. This limit is
fixed for each species.

Beavers have

a

limited range and live in colonies.

The number of beaver in each colony is kept comparatively
low, being 14 or less.

Studies show that 2 year old ani-

mals are driven from

colony shortly before the birth of

a new
a

a

litter of kits. ±hese move to a new site and form

new colony. (24)

Muskrats have been raised in captivity under
ideal conditions. After Increasing to a limit of density,
they either fail to reproduce at all, or they will devour
the young in order to keep a stable population.

The density of mink can be found by observing the

hunting territory covered by the male and his "harem. One
male will service a regulated number of females. since a
male will tolerate no other males in his territory, the
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limit of density

cn

be fairly well set.

Winter range is the principal limiting factor
for deer and elk. Often times the number of animals on a

summer range will be comparatively scarce. However, an

increase would be detrimental, for the very fact that the

winter range will not sustain an increase in the number of
animals. The capacity of the range to support animals

determines the population of deer throughout the year. (45)
Big game cannot reach maximum production unless lt has

good food, and it is dependent on the range for this food,
12 months of the year.(46)

The inherent antipathy of most wild animals

to-

ward crowding is one of the most important of the many and
varied factors bearing on the production of game and wild
fur on forest lands.

It has to be taken into considera-

tion

hen money returns to the landowner are involved. In

a few

cases game species have reached production peaks of

1

unit per acre, this being under the most favorable con-

ditions. Yet, even with perfect environmental conditions,
it is

impossible to remove more than half of the game and

wild fur animals that are present at the beginning of the
fall hunting season each year. when populations are lower
still fewer can be safely harvested if
to be harmed.

a

species Is not

(9)

Very little is known about the wildlife producIng abilities of

a

given forest. Flat statements are made

that a forest area is either beneficial or detrimental
for wildlife.

It

all depends on the type of forest, for

each type varies in what it produces for wildlife.

"Even a given forest type is very different at
different periods of the year. A typical New
England old field may serve as an illustration.
In the beginning it Is covered mostly with grass,
which is not a very suitable environment for
wildlife. Ten or fifteen years later, weeds and
other vegetation, which produce some wildlife
food, develop. Eventually, in the usual succession, hardwood and white pino establish
themselves, and ultimately, food for wildlife
may be almost entirely lacking. The shade may
be so dense that no other vegetation grows
underneath the stand." (52)
A curve plotted on the food production of such

would be low at first, them rise to

a

an area

peak, and taper off.

This is a field where mich research is needed,
for until the productive abilities of forest areas are

determined, it will be impossible to maintain and manage

wildlife properly so that the maximum yield and maximum
returns can be expected of the wildlife crop. Appraisal
of the forest area in terms of its ability to support

wildlife is not easy, but neither is it impossible.
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Chapter V

INJURY TO THE FOREST RESOURCE
Annually,

agriculture and forestry losses from

wildlife mammals is

2OO,OOO,OOO. (29)

The animals under

discussion are not to blame as most of this injury is
caused by gophers, squirrels, mice and rabbits.
In the planning of a wildlife management pro-

gram on an industrial forest, naturally some consideration
must be given as to the injury the animals might cause to
the forest resource itself.

Beavers do some damage and 1f they are not held
in control, timber losses do result.

Occasionally serious

damage does result from the presence of their dams. If
the dams

are high,

the

high water level

submerge the roots of a stand of trees and kill them.

Trees of merchantable size are felled by beavers
near their ponds. As they have preferences for certain trees,
they may at times girdle all of the trees of the preferred
species in the vicinïty. Aspen is a popular tree, and beavers
will go considerable distances for them.
the larger the tree,

In using aspen,

the more wasteful the beaver is. It

may be stated that the trees that grow along stream edges
are of low commercial value,

so that

losses from this

source are minimized.
If the landowner could harvest the beaver crop

each year, these losses would be reduced to
they would be negligible.

a

point where

(58)

Deer and elk can cause great injury to forests
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if their numbers are large enough. In Pennsylvania over-

stocked deer herds have made 1aids practically barren and

reforestation has been virtually impossible. An over
abundance of deer will change the composition of a stand

because of their habits of selectively browsing an area
and eating the small plants that are trying to reproduce.

This serious condition has been, so far, true only in
the eastern states.

(30)

The number of elk is too small to cause serious
forest injury. The only area where damage has been seriou8
is in the Jackson Ho

area in Wyoming.

(58)

The injury by deer or elk can be easily restricted in areas where they become over abundant by hunting re'

gulations. The amount of injury is so small that it should
cause no trouble or worry from a forestry standpoint.

Mink could be the only other animal to be considered as destructive. As a rule though,

its food is

limited to those things which have no effect on the forest

resource and therefore do not interfere vith the needs of
mankind. They do some damage by killing poultry, but this
is insignificant

as compared with the

same destruction

by rats.
0f the animals discussed,

all injury that they

may cause to the forest resource could be easily controlled, and it is also greatly offset by their value.
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Chapter VI

COMPATIBILITY OF FUR-BEARERS
The mink and the muskrat,

mand practically the same habitat.

lt has been shown, de-

In regard to food the

mink Is almost entirely carnivorous, while the muskrat on
the other hand is mostly vegetarian.

Since the mink preys

on the muskrat, it would seem that these two species are

not compatible.

This is not the case at all.

rat reproduces and multiplies rapidly.

The musk-

Because of this,

mink merely serve as a check on the population.

A certain

amount of predation is desirable as it tends to destroy the

diseased and weakened animals.

The mink and the muskrat

can live side by side and thrive very well.
The beaver also occupies the
as the mink and muskrat.

for the mink to prey upon.

saine

type of area

The beaver is too large an animal
The beaver is a strict vege-

tarjan, so their food habit has no conflict with the carni-

voraus diet of the mink,

Also the beaver feeds upon

entirely different vegetative food than the muskrat, so
there too the food habits are definitely compatible,
As a whole,

well

the fur-bearing animals are very

idapted to concentrated management on areas where

improvements that are beneficial to one fur-bearer will
serve as

a

betterment to the other animals concerned.
Winter range is an important factor to be con-

sidered in managing elk and deer.

Elk as a general rule

do not interfere with the deer range.

In a few cases elk

have been known to crowd out deer and to take over their
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range completely,

To combat this, there is a need. of

plans for specific areas so that controls can be set up
to determine the definite ratios and the numbers of elk

and doer using a common range. (59)

#######
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Chapter VII

VALUES OF FUR-BEAREES AND GAME ANIMALS
For centuries man has

ursued animals for food

and for fur and this Is still true today. Many people are

more or less dependent on their returns from the trapping
season, Settlers In out of the way places often make con-

siderable money by trapping. Boys In rural areas trap when
farm work is slack, and rural people will often trap in
order to secure an additional yearly income.

The fur catch in Oregon during the 1945 and 1946

trapping season provided an income for 2,500 commercial
and part-time trappers. From the 17 species of animals

trapped, an income of $500,000 was realized.

(3'?)

The last beaver season was in 1932. Under management, they have been increasing over most parts of their
range even though some streams are still understocked.(3'7)

10,500 muskrats were taken in Oregon in 1925, and
65,000 in the 1945-1946 season, which shows an increasing
population.

Mink seldom vary from year to year. 6,700 pelts
were taken in Oregon In 1946. These pelts sold for an
average price of $21.24.

Trappers received more for mink

than for any other animal. This may be the first time that

mink has brought In more revenue than muskrats. (37)
The U.S. Biological Survey estimates that the
annual meat and fur value of wildlife In the United States
is

more than

190,0O0,O00. (36)

Hunters In California shoot around 21,000 deer
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each season. Hunters In Oregon shoot between 10,000 and

13,000 deer each year. In 1958 Montana hunters bagged
4,770 elk and 2,713 deer. (18) In the seme year Oregon

hunters bagged 1032 elk. (19) Far more game than this is
always killed as returns are never complete. It can be

estimated that in the U.s. 250,000 deer are taken yearly.
If the dressed weight averages 130 pounds, the monetary

return at the low figure of l5

a

pound would be

5,000,0OO.

Even though people in the United States do not
rely greatly upon wild game as a meat supply, the return
that lt does bring is large enough so that it cannot be

entirely neglected.
Game is valuable to the private landowner. That
this is realized Is shown by Isolated laws that have been
put in force encouraging the management of game and allowIng the landowner to share in its benefits. For example:

the Texas "shooting preserve statute" provides that a land-

owner may sell or lease shooting rights on his land by

buying

a

license. This license may be renewed if he enforces

existing laws and keeps a record of the hunters and the kill.
If more than 25

an acre, or a

4 per

man day Is charged,

the state does not provide protection against trespassers.

Another example is the Michigan "shooting preserve statute."
This authorized a regulated pheasant kill on licensed pre

serves with a special long season.

To qualify for this

privilege, the owner must release twice the proposed kill
under warden supervision and operate the preserve satisfactorily.

(50)

Equally Important as economic values are the
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Average Price Received for Prime No.
Over a 20 Year Period
Year
1919
1920
1921

Muskit
s

4.00
1.25
1.75
1.40

192
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938

2.00
1.50
1.75
2.00
2.00
2.75
1.50
1.00
0.70
0.40
0.50
1.00
1.60
1.70
1.60
1.25

Mink
12.00
6,00
8.00
6.00
9.00
8.50
10.00
12.00
12.00
16,00
13.00
9.00
5.00
3.50
4.00
7.00
10.00
9.00
10.00
10.00

Note: Taken from American Maimnals by
Page 395

i

Furs

Beaver
iB4OO

12.00
25.00
20.00
18.00
20.00
22,00
20.00
25.00
25.00
15.00
15.00
11.00
7.50
8.00
10.00
12.00
10.00
8.00
10.00

LS.

Hamilton, 1939

social values of wildlife which are realized in hunting,
and other forms of sport and recreation.

mu-

Each year

lions of dollars are spent for equipment, clothes, picnics, trapping equipment and vacations.

Since wildlife

and its habitat provide so many recreational opportunities,
it is of great value to the entire United States.

Most

Americans by nature or by training or background are
truly sportsmen, and as a result are demanding out door

recreation at

a

rapidly increasing rate.

Wildlife, if

properly managed, can provide healthful recreation for
an ever increasing number of people.
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Chapter VIII

TIMBER AND WILDLIFE MANAGEMENT ON NATIONAL FOREST LANDS
It

is known that

is habitable only

any forest area or range area

if it proiìides places suitable for

animals to feed, hide, rest, sleep, and rear their young
all within their limited cruising radius.

Unless forests

are managed so that wildlife and forestry are compatible,

all kinds of wildlife disappear.

Only under very excep-

tional conditions can wildlife production be the sole use
of land.

Areas that are in use for forestry and agricul-

turo have to produce most wildlife.

(47) The constant

potentiality of a forest for wildlife production will differ with age, density of stocking and treatment of every
area.

On our National Forest lands, sustained-yield

logging and wildlife management are both carried on as a
part of the multiple-use program of the U.S. Forest Service,

Under this program of wildlife management, the objectives
set up are as follows:

the stocking of game;

the removal

of the surplus of sex; the furnishing of food and shelter;
the regulation of protection from enemies and other in-

jurious factors; research, education and the welfare of

wildlife in coordination with the other products, uses
and services of

the forests.

In carrying out this program,

the Forest Service

has concerned itself mainly with the regulation of the
environnient,

although it has recognized the fact that

rational harvesting of the surplus animals is also necessary in order to establish the necessary food and cover.
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Growing sites which are favorable for wildlife
food production must be maintained. Food studies have shown

that most of the vines and shrubs providing food for grouse,
are,

as a general rule,

intolerant of shade. Little browse

for deer is found in forest areas where the canopy shades
out the ground.

Commercial timber sales have been of great value
to the land managers in maintaining good Interspersion of

vegetative cover, which is an essential factor in the

maintenance of

a

satisfactory capacity for many game species.

In the selectively cut areas, the distribution of

timber by age classes has been maintained by the manipula

tion of cutting operations. This sustained-yield practice
is

gradually providing a continuous growing stock, and the

environment is becoming more stable for wildlife since ali
kinds of plants are now to be found, including everything

from seedlings and mature trees to mast and browse.

Den trees are reserved for animals and the forest cover along the banks of fishing streams are retained.

Trees and shrubs that contributo food and shelter for wildlife are retained to some extent.

Rotation cutting is carried on in units as small
as 30-50 acres.

ihe carrying capacity for game is increased

by this because of the varied habitat for wildlife that
it provides.

In order to keep the carrying capacity high,

whenever it is necessary, timber cuts vili be a little

heavier than is usually recommended.
Before the war, thinnings and weedings were both
used to remove competition from crop trees and to improve

the quality of the growing stock. The war brought a demand
for low-grade timber, and much timber of small

size and

poor quality was cut. Since stands that have been thinned
and weeded produce more food for wildlife, utilization of

the low grade forest timber is of great value to manage-

ment. Of course, the opportunity to continue this type of

utilization will depend on the continued demand for great
amounts of low grade timber.
In the selectively cut areas more light reaches
the floor of the forest and thus reproduction is encouraged.

In Eastern hardwood stands in the Appalachians, logging

operations have been carried on during the winter. Tree

branches and tops fall on the snow. Field studies reveal
that deer will follow woodcutters during critical winter

periods. During the night they will eat the palatable

browse cut during the preceding day.
The logging operations create many openings in the

forest cover. Log-loading platforms,
arounds,

and.

skid roads, turn-

wood roads are all necessary, and they all

furnish habitat Improvements for game. If seeded to grass,
these openings can become permanent clearings.

Forest

road and trail systems contribute valuable forest edges
where shrubs and vines can grow.
In Virginia

National Forests

a

special wildlife

program has been set up. The environment for animals Is

bettered by the development of food and shelter plantations,
permanent open areas In the forest cover for edge, nnd the

pruning and releasing of wildlife food-producing trees
and shrubs.
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This work, as well as the law enforcement and

restocking operations, are carried on by wildlife managers.
All of this has been made possible by a cooperative pro-

grsm with the Virginia Commission of Game and Inland Fisheries. The plan Is

orking fine showing that the prac-

tices of forestry with a consideration for wildlife can
successfully be carried on.

(6)
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A MANAGEMENT PLAN FOR

TIMBER AND WILDLIFE MANAGEMENT ON INDUSTRIAL FORESTS

The Oregon Coast country around Tillmook would

be

a

very favorable place for at least three kinds of fur

bearers, and if properly managed and protectßd, they should
yield a sizable revenue in addition to timber profits.
The Oregon Coast muskrat would probably thrive
fairly well in this region. Here are found the many
streams and marsh lands which must offer food and protection.

It

is chiefly an

herbivorous animal feeding on

aquatic plants, pond lilies and sedges.

Muskrat farming is

a

prosperous business be-

cause the animals multiply so rapidly and seem fitted to

maintain their numbers under reasonable protection. They
are easily trapoed and transplanted. After they are once

established, they thrive on their own with no special
care required.

The demand for muskrat fur is high in the United
States and in foreign markets as well. The pelts are sold
at about

25

apiece. This appears to be a small amount;

but due to their great numbers

and the ease with which

they reproduce and multiply, the total sum received amounts
to quite a profit.

In addition to the value of the pelt,

muskrats can be sold as meat for about

The imiskrat

is obnoxious to

lO
some

a carcass.

(22)

extent, but has

no harmful effect on timber crops. The only enemy of the

muskrat is the mink which does take its toll, but as we
have seen, tends to stabilize the muskrat population.

Mountain tributary streams away from roads are

4].

good locations for beavers.

There are many places along

the Oregon Coast where beavers can be stocked.

First a

survey should be made of the streams and sloughs, the

available food supply, and the possibilities of utilizing
the animals. They are a powerful aid in flood control and
in the conservation of water resources.

They can be successfully live trapped and transplanted.

The Oregon Game Commission began relocating a

large number of these animals in 1939, removing them from
areas where they were doing damage and moving them to

streams where they could build dams that would be bene-

ficial in water and soil conservation,

Now that the

over, this program is being continued.

Since 1939 beavers

ar Is

have increased very rapidly in most parts of their range,
but there are still many streams that are understocked.(37)

Live-trapping of beaver takes place from July to
October, during the period of low water.

If beaver are

planted during the summer months, there is no need of repairing the site.

If they are planted late in the fall,

temporary dams should be constructed to give them

a start

before winter sets in.
It is

impractical to transplant beaver during the

winter months because of the heavy casualties they suffer
due to exposure Nhile In live traps and before they have a

chance to reestablish themselves.
In this area, trapping and transplanting costs
are about

7

per animal.

The beaver is a potential economic asset to the

landowner,

for the income from the fur nets a good profit.

Beaver pelts bring about $10 apiece.
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Mink, like muskrat, have been able to adapt them-

selves readily to a changed habitat and with a little pro-

tection have been able to maintain their numbers

arid

pro-

duce an annual fur-crop.
They are not as easily managed as beaver and

muskrat, for they require a little more care and protection.

They require considerable care in harvesting because

they are easy to overtrap and often will become exter-

minated over considerable areas.
In many cases, game animals could be established
and managed in conjunction with fur-bearers on private

forest lands.

A good plan would provide for stocking the

forest area with several species of gaine animals and allowing them to multiply until there is a sufficient population
to allow shooting privileges

to be sold to the public.

The game animals considered require quite a large
range.

Therefore, they should be established on forest

areas of considerable size.

ihe deer,

all inhabit the sanie type of area.

elk and ruffed grouse

The forest stands of

the Willmette Valley and the Cascade Range are suitable

ranges for them.

If correct silvicultural methods are

applied, the environment will be improved and the animals

should reproduce at a normal rate.

Deer and elk definitely

can adapt themselves to an industrial forest.

Deer,

especially, seem to thrive in the presence of human habitation.

The correlation of forestry and wildlife manage-

ment into an economically feasible Dian is certainly possible,

especially under conditions as found in the Douglas fir

43
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region of the Pacific coast.
Sustained-yield management as applied on National,
State and some private forests affords the very best kinds
of conditïons required for the establishment and propaga-

tion of the species of wildlife considered in this thesis.
Most of the forest areas of this region with a few slight

modifica4ions will be able to produce better environments
4

than are now found naturally on much of the timbered areas.
For the most part, forest animals and birds are
most numerous where different vegetative types meet.

The

same effect can be attained by cutting the timber on a

sustained-yield basis.

The forest canopy is broken up and

clearings and glades are developed which supply the great
est variety of vegetation to provide seed, fruits,

nuts,

herbage and browse.
In the heavily timbered forests of Douglas fir,

the wildlife are forced to congregate along the trails
and roads and in the natural glades and openings, or about

cut-over and burned-over land areas.

It

is obvious

that

many more of these openings created by selective cutting
would tend to afford food and cover to a greater wildlife

population than is found at present.
In the mature forests which have closed canopies,

both food and cover are

at

a

minimum and wildlife has to

be especially adapted to live in such an environment. If

these conditions are to be modified so that they will
support a substantial population of valuable fur-bearers

and game, the forest owner must expect to have some added
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expense.

The more stand improvement work that is done on

an area, the more wildlife it can be expected to support.

The problem is that most forest owners would not attempt
to improve their timber stands unless they were convinced

that it would yield a profitable return.

tention that

sorne

It is my con-

stand improvement is profitable and

that many owners of fairly large timber tracts

ould be more

than willing to establish wildlife populations on their
holdings,

if they could be advised in getting started.

An illustration presented by Ïra N. Gabrielson,

head of the Biological Survey, might serve to show how
sustained-yield forestry affects the wildlife on a given
area.

Given

a

100,000 acre working circle managed on a

sustained-yield basis with

a

cutting cyclo of 80 years. If

the cutting cycle is adhered to, 25 per cent of the area

will be 20 years old or less.

This part of the stand will

furnish suitable environment (other things being equal)
and favorable shelter and food conditions for nearly all

of the wildlife living on the whole working circle.

ihe

wildlife distribution over the entire area will be closely

regulated by the distribution of the youngest age class,
l-20 years.

If these newly cut-over areas

cn

be exton-

sivoly distributed over the whole unit, the wildlife popu

lations will accordingly be uniform throughout the area.
Also the vilidlife will be able to utilize more fully what

food and cover there is available in the older and less

desirable age classes.
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In estimating the carrying capacity for wildlife,
the percentage of the forest in the youngest age class and
its distribution are the determining factors.

For example:

the 100,000 acre forest used in this illustration might be

rated on the 25,000 acres of i to 20 year old timber which

furnishes the real game habitat; while the smaller amount
of cover in the older age classes between 20 and 80 years

might be considered as

a

reserve to be used under extra-

ordinary conditions.
In this case, 1250 scres would be cut over

annually.

The ideal situation would be to cut the 1250

acres In small areas of 25 to 50 acres.

If this yearly

cutting area was maintained for 20 years, one quarter of
the working circle (25,000 acres) would be i to 20 years
old,

and iNould be distributed in 25 to 50 acre areas all over

the 100,000 acre forest.

up of

a

The result would be the building

permanent maximum carrying capacity.
It

is the opinion of most people that

logging

in such small units as 50 acres is uneconomical and, there-

fore, impossible.

Any forest management plan should consider

this, but if wildlife management Is to be a part of the

sustained-yield operation, the annual cut-over areas should
be distributed into as small units as is economically

feasible, considering the type of timber present and the

methods of

logging

logging

employed.

methods has made such

The increased use of truck
a

scheme more feasible than

formerly, especially in second growth forests.

Cut-over land in large blocks while valuable for
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wildlife does not afford as much food and cover as smaller
units which produce more miles of forest edges.

These

forest edges are the most important of the essentials of

wildlife habitat.

Small plantings of conifers are very

valuable as a supplement, if there isn't enough young

growing stock in certain parts of an area,
Thinnings are also important from the food pro-

ducing view point.

In England,

forest plantations were

originally thinned to promote better game conditions and
not to promote the growth.

Actual measurements revealed

that pine stands forty to forty-five years old which had

been thinned for 10 years produced almost twice as much
wildlife food as those that hadn't been thinned, (51)

"Bjp

(1935) recommends that many small openings
devoted to food species will produce the maximum of most species of wildlife, rather than
large continuous openings, or an area completely
covered with food, but without sufficient shelter.
The size, shape, direction and arrangement of
areas designed primarily for wildlife production
as interspersed with those for wood production
depend altogether on the site. "
(34)

The forest owner should have the support of the
State game authorities and should be allowed to handle the

wildlife on his property as fits his needs.
be a proper relationship provided for,

There must

if wildlife popula-

tions are to be correlated with the carrying capacity of
the land.
It has been pointed out that the National Forests

have policies in effect which can with slight modifications
be correlated with a sound wildlife management plan.

These modifications are:

1.

Distribution of cutting operations each year
over working circles as uniformly and in as
small units as is economically feasible.

2.

Reconsideration of planting programs to determine if it is advisable in the face of the

probable heavy demand to plant all glades and

natural openings valuable for wildlife to
solid stands of conifers.
3.

Redefinition of timber stand improvement con
cept in order to prevent any unnecessary da-

mage to wildlife values.
4.

Provision of a method to give the land management agency a voice in management of game on
lands under its administration.

5.

Examination of all programs of planting for
wildlife to determine whether needed and
economically feasible. (7)

The distribution of age classes throughout the

forest areas is one of the fundamentals of any correlation
of forestry and wildlife management, so

hy not put it

into practice, as far as it can be fitted into the forestry

program, and let it be creating more favorable environment
while other problems are being worked out.

Timber and game could be considered as twin crops,
for there is a close correlation between the two.

Intelli-

gently manged logging operations create essential wildlife
habitat and hìve been responsible for enormous increases
in wildlife production.

ruhe

man who manages his forest
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well can expect lt to thrive with wildlife because lt will

naturally provide just the kind of home that most species
require.

Wildlife populations can be increased if the

forest is managed with a little thought to wildlife values.

The return from wildlife harvest is in two forms,
the money received from hunters for the privileges to shoot
on private land, and the money received from the furs of

fur-bearing animals.
Public hunting for game and trapping fur-bearing
animals in season by the public is legal on all portions
of a project area not set apart for refuges or safety
zones.

The control of hunting on private lands in a
single ownership is no problem.

±he gaine manager simply

stipulates within the limits of the law what and where
the hunters can shoot.

Suitable trespass laws for encouraging the private landowner to exclude unpermitted hunters are an essen-

tial first step toward the problem of the owner limiting
the kill on his own lands.

Suitable laws are those which

prohibit hunting without the owners' permission, and those

which do not require the owners to prove damage in order
to prosecute trespassers.

Without these laws it is doubt-

ful if many private landowners will limit the kill or

otherwise practice game management.

(40)

A good hunting plan must be evolved which will

benefit both the landowner and the sportsman.

Such a

plan must be simple enough to be understood and easily
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carried out, by the public hunter.
During recent years the legislatures of Oregon
and Washington conceded almost full authority to the game
coiimission to manage the game resources.

In considering deer and elk the hunter take is

limited to the annual increase of the herd.

Under the

Both the deer and the

buck law only the males are killed.

elk are polygamous breeders which produce a male surplus

that can be removed with no effect on the breeding poteritial of the herd.

It Is not

desirable to keep a herd

static or to reduce the buck law.

The correct ratio for

deer is one buck to 2.5 does, and for the elk,

i

bull to

10 cows.
If an over population exists, does can be killed

also.

The best kill ratio for deer Ia 2 does to i buck,

and for elk 5 cows for each bull.

Ratio

Increase

male
Deer
Elk

l-3
l-5

30%
20%

Removal %
female

37
37

16
10
(60)

For grouse the allowable shootable take Is the
excess of population over the maximum breeding population
plus 20 per cent.

In order to have a sufficient number of

birds present in the spring, it Is necessary to start into
the winter with 25 per cent more than that number.
In order to have the largest possible shootable
take,

it is necessary to have: first,

the largest possible

breeding population and second, the smallest possible loss

between the hatching season and the shooting season. (39)
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Hunting could be controlled on industrial forests
by posting the legal boundaries of the hunting areas and

by setting up checking stations near all the road entrances
to the property.
l

One day permits could be granted for a

fee and the hunters could list the number of animals

and birds they bagged.

This would serve as a check on

the daily take and the amount of game that was still left
on the area.

The hunting period would correspond to the regular hunting season and the area would be patrolled by the
state game wardens.

There must be close cooperation be-

tween the game commission and the land-owner to make the
plan profitable for the landowner and still adhere to the
state game laws.

Considering costs incidental to

a

hunting program

on industrial forests, the stocking cost is the only one
that is important,

since the land is already available in

one large tract.

On a public hunting ground that is leased from

many private individuals, the land cost is figured as
50 per cent of the total cost and stocking the other 50
per cent.

In this respect the industrIal forest owner has

an advantage of a lower total cost of carrying wildlife on

his holdings.

Therefore, the permit fee would probably be

cheaper on the industrial forest.
The amount to be charged for each permit can be

determined approximately by dividing the probable number
of permits that will be demanded by the total cost of the

2

THIS IS A MATURE, EVEN-AGED FOREST BEING LOGGED BY BLOCK HARVESTING
In block harvesting, most of the trees are removed, but blocks of seed trees are left standing
in strategic locations, to spread seed freely over the harvested areas. One parent tree may
produce many thousande of seeds in one season, and the wind scatters them with a liberal
hand.

AFTER HARVEST, SEED BLOCKS SPREAD A CARPET OF FAST-GROWING NEW
TREES
-

Flock harvesting tends to create much "edge" type land
which is especially beneficIal to elk, deer, and arouse.
These species take full advantare of the
and tend to

lre

openings

conreßate along the transition between

forest land and open land.

THIS IS

A

FOREST OF MIXED PINE AND HARDWOOD BEFORE SELECTIVE
LOGGING

or diseased
In selective logging, mature trees, past the period of rapid growth, and defective
young,
trees, are usually harvested. As a result of this thinning process, the remaining growth.
increase
their
rate
of
soil
nourishment-and
more
sunlight,
more
obtain
trees
healthy

HARVESTED TREES ARE SHOWN IN OUTLINE ArI'ER THE FOREST HAS BEEN
LOGGED SELECTIVELY

This type of cutting provides very favorable conditions

for wildlife species and especially fur-bearers.

The

small openings which are created aid in maintaining a

larger population than could be expected under natural
conditions.
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operation and allowing a margin for profit.

Of course, the

area under consideration must be more than sufficiently

stocked to permit the maximum expected hunter use.
assure this, the tract,

To

if not adequately stocked as the

season progresses, must be periodically stocked.

Generally a success ratio of one game animal or
bird to three permittees should be allowed.

It is

clear

then that the stocking must be known before the season
begins,

and the number of hunters should be limited to the

stocking.

Three hunters to one unit of game should not

endanger the population of the tract.
An experimental landowner-sportsman-program was
set up in New York.

It was

maintained from 1939 to 1943.

It was found that the cost per permit was generally more

than the revenue from the sale of the permits.

This would

definitely deter any private owner from contemplating such
an undertaking, except that

true for industrial forests.

such high costs do not hold
The land cost is the break-

Ing point in the landowner-sportsman program, but does

not enter into the cost on an industrial forest.

From the cost standpoint, a public shooting program on an Industrial forest of sufficient size v'ould be
feasible, whereas it may not be when the land is leased

from a number of private individuals.
The revenue derived from trapping will, no doubt,
amount to more than that obtained from hunting fees.
best system from the forest owners

'

The

point of view would be

to pay trappers a commission or a salary to trap the beaver;
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mink and muskrat on his land. During periods of good fur
prices this arrangement would be profitable for both the

landowner and the trapper.

kossibly the forest oner could employ part of
the logging crew to trap during the winter season when
the logging operation would be at either a standstill or
a

skeleton force only would be needed.

some men year around employment

rind

This 'ould allow

might help to provide

for a more stable community.

system of private control of muskrat land in

A

the swanipland of Louisiana and the marshes of Maryland and

Delaware might be used as an example: Swamplands are
managed on large tracts of several thousand acres each.
On these tracts the controlling company erects drying sheds,

equips comfortable and permanent cabins for their hired

trappers, dredges navigable canals through the marshes,and
employs wardens to patrol the marshes to prevent poaching
and to reduce predators

dring

the summer months.

The owner

of the land has capable control of the extent and manner
of trapping.

If the catch seems small at the commence-

ment of the season, the trappers are called out of the

mrsh

cnd

a

season of respite given the muskrat to re-

cover their numbers.

(25)

Such a plan of management as this could surely
be executed on much of our tideland country in the Tilla-

mook area,

:here

a

timber company's holdings include a

sizeable portion of marsh type land.
The regular trapping regulations pertain to
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trapping on private land.
1. No

They are as follows:

person is required to purshase a trapper's li-

cense to hunt or trap for fur-bearing animals in

Oregon during the trapping season upon land of

which he is the lawful owner or lessee, but he is

required to register the location of such land with
the Oregon state Game Commission and have in his

possession a receipt of such registration before
hunting or trapping fur-bearing anïmals.
2.

Any person trapping fur-bearing animals, whether
on his own or other lands, is required to file with

the Oregon

tate Game Commission within 30 days

after the close of the season a report of the

number and species of fur-bearing animals taken
and the amount received from the sale.
3.

111 traps,

:hether set for fur-bearing animals or

other Nild animals that may be trapped lawfully,
must be marked

'.iith

a

brand approved

and regis-

tered with the game commission and no such branded
trap may be sold unless accompanied by a uniform
bill of sale.
4.

It

is

unlawful to disturb or remove the traps of

any licensed trapper vhile he is trapping on public

domain or on land ihere he has permission to trap.
5.

It

is unlawful for any person to destroy or injure

any muskrat house at any time except where such

muskrat house is an obstruction to
public ditch or watercourse.

a

private or
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Annual safe harvests are rather difficult to
estimate, However, there are records of harvests which

indicate feasible amounts to be taken,

A sustained-yield

record on mink showed that two-thirds of the population
could be safely harvested annually.

occupied dens is known,
msy be

i

a safe

If the number of

rule-of-thumb for harvest

mink per 3 or 4 dens. (1)
The usual practice with muskrat is to stop trap-

ping when the catches fall off, or when warmer weather

causes sharp increases in breeding and sharp declines in
fur grades.

One to two breeding pairs per acre is con-

sidered sufficient to produce a full crop of furs.

In

Iowa a catch of 2.8 muskrats per bed (more than 20 per acre)
was made on a test area of 31.6 acres and there was abun-

dant sign to indicate the presence of a satisfactory breeding stock at the end of the season.

When trapping beaver the problem is slightly

more complicated.

The beaver is monogamous, and one male

must be left for every female.

Care must be taken so that

this ratio exists at each lodge site.
at

Probably two pairs

each lodge site would represent sufficient stocking.

There has been a closed season on beaver for
many years, so that the once depleted areas should be
fairly well stocked by now.

After an area is stocked

with beavers, continuous care must be taken to keep the
population at

a

stable number.

Once an area has been

over-trapped it is very difficult to get it sufficiently
stocked again within a reasonable length of time,
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Prices for beaver pelts are at a premium now, and the
industrial forest owner who had an area well stocked with
these fur-bearers would realize a sizable income from

trapping them.

The same holds true for mink and muskrat.

Even though there will probably be a decline in fur prices
sometime in the future,

it is very probable

that there

will be a steady demand for furs for many years, due to
their general overall scarcity.
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SUMMARY
The objective of wildlife propagation on industrial forests is to maintain the optimum number of re-

movable animals on land where wildlife crops will not
interfere with forestry operations.
Wildlife, like timber, is a renewable crop. For
the past thirty years management practices have sought to

keep the wildlife populations from disappearing from
settled regions.

Now the aim is to fill in the gaps and

maintain and increase wildlife populations on forest lands
at

a reasonable level.

Wildlife has certain essential requirements
which must be found within the cruising range of

a

species.

The forest must furnish these requirements if wildlife is
to flourish.

The topography and flora of forested lands of

mixed growth are quite well suited to maintain

a

great

abundance of wildlife while marginal areas are especially

favorable.

Different climatic conditions and different

varieties of food are afforded by the many streams, lakes,
marshes, swamps, ridges,and mountainous areas of this
region.

The forest mantle provides the necessary protec-

tion from predators.
The propagation of the selected wildlife species
ties in very closely with sustained-yield logging methods
now in use.
are created.

By selective logging new edges and openings
Any wildlife within a cut-over area will

seek to use the edge thus created.
Selective cuttings, thinnings and weedings all

permit the forest to produce more food for wildlife and
tend to stabilize the environment.
and forest roads

Landings, skid roads

also create openings.

If no animals are present and the cover is the

correct type for a certain species, the area may be stocked.

Artificial stocking will hasten establishment in

a

locality.

Stocking must be considered carefully as certain species
are unable to adapt themselves to a changed habitat.

Stocking of areas is relatively inexpensive now
that it has been reduced to a simple procedure.

The ex-

pense to the landowner would only be the initial cost of

transplanting the animals, for after that they will reproduce themselves on the area under reasonable protection.

Innumerable laws have been enacted restricting
and regulating the take of wild animals.

Some of the

measures are closed seasons, bag limits, removal of certain species from gaine lists, regulation of methods used
in hunting and trapping,

and the limiting of hunting to

specific hours and days.

Eunting controls increase the

productive capacity of the land.

Control of the kill

may bring game into a desirable relationship with forest
crops or regulate its kind and distribution so as to

bring about

a

more uniformly distributed stock.

Fur-bearing and game animals are valuable.
The pelts of individual animals are of great value, since
the increasing demand for fur has led to rises in price for
pelts.

The value of game lies chiefly in the selling of

shooting privileges.
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"With the increasing emphasis on the necessity
and economic feasibility of cropping not only
our remaining stands of virgin timber but those
millions of acres of second growth and rní.inplanted forests which are coming along, the
outlook for more and more sustained-yield logging
should be good if we are as farsighted as we think
we are. Once that prectice is made widespread
and general, and once the slight modifications
In standard operational procedure which make
for better game habitat are recognized and heeded the battle for more of those game types which
(56)
depend on forests is widely won."
The private forest owner could share in the

benefits of the wildlife harvest by being permitted to
sell shooting privileges on his land.

"All results so

far obtained indicate that game and fur-bearers under

management will yield

a

fair return and

jill

ease the

financial burden incident to private ownership of forest

lands.t'

(51)

As far as It Is practical and economically feasible,

land management for the benefit of wildlife can be

corn-

bined with normal cultural and utilization practices.

RECOMMEND AT IONS
(1)

Put

into effect the modifications of the National

Forest policy as listed in Chapter IX, page 48.
(2)

Interest industrial forest owners in wildlife con-

servation and in wildlife cropping for an additional
income.

The Extension Service could carry out this

work if specialists were added to their staff. These
agents could work in conjunction with state conser-

vation groups.

An alternative would be to have these

specialists work through the Fish and Wildlife

Ser-

vice or through the state game commissions.
(3) By

the same method, make available to the industrial

landowner the necessary information and adequate
technical assistance and advice to put such
into effect.

a

program

Owners of quite extensive holdings

might even find it to their advantage to add a wildlife technician to their staff.
(4)

Continue research in timber and wildlife cropping and
make this information available,

(5)

Further education in conservation by the addition of
college courses in this line.
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