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THE BALANCE OF NATURE
Part II. WILDLIFE MORTALITY

By Dave Mech*

MUCH has been written for and
against the "Balance of Nature" theory, by
both biologists and laymen. Most of the
disagreement results from lack of defini-
tion. In the two parts of this article we see
that over a long period and large area,
there is a natural equilibrium: reproduc-
tion versus mortality. When we see the
mechanism behind this balance, our pres-
ent hunting laws and wildlife manage-
ment practices will be seen in a new light.

We saw in Part I that animals are
specially equipped with insurances for
continuing their race. The high-geared
breeding of insects, if unchecked, would
be devastating in a few weeks. If all the
offspring of one tiny plant louse lived
and bred unchecked for one season, the
total would outweigh the entire human
population of China. Rodents and game
animals could do the same thing, but it'd
take a year or two.

Why doesn't this happen?
Because generally the same number of

individuals die each year as are repro-
duced. Dear old Mother Nature is heart-
less. She cares nothing for the individual.
Unimaginable numbers of living creatures
are ruthlessly slain every minute. The
survival of the species is Nature's only
concern.

Death takes numerous forms. It begins
in the earliest stages of the breeding cycle
and continues in a population forever. Of
the millions of sperm hoping to fertilize
each egg, only one succeeds. And if the
female cannot get the right diet, some of
her microscopic eggs may never see a
sperm. Or if she can't find enough food
while carrying the developing young, they
may dissolve back into her blood.

Birth is an especially hazardous time
for all species, but the prematurely born
'possums have a special problem. Eighteen
young are sometimes born. Since there
are only 13 milk spouts in the mother's
*Part I was published in January Game Commis-
sion Bulletin. Reprinted from Pennsylvania Game
News, July 1960.

pouch, these are grabbed on a first-come-
first-serve basis. Thus the five hairless
critters placing last in the race for life
are out of luck. Chances are they don't go
to waste, however. They probably furnish
milk for their brothers and sistersvia
their mother's stomach.

Cold, damp weather during the nesting
season often allows pneumonia and other
diseases to wipe out whole litters or
broods. Ice or heavy rainfall may kill
newly born or hatched individuals out-
right. Carnivores also take their share of
helpless animals, for they too have young
to feed. Usually all the individuals in a
nest are taken. Of course, if a mother
animal is killed by a predator (or by a
car, mowing machine, poacher, etc.), the
young all starve.

Some species, especially the meat-eaters,
have fewer enemies, so they bear fewer
young. Eagles and horned owls generally
lay only two or three eggs each year.
Foxes, weasels, and mink bear about five
young per year and bobcats and otters,
two to four. The well-protected porcupine
bears only one young each year.

When young animals first venture into
the big, wide world, they are at quite a
disadvantage. They are still learning what
to eat, where to find their food, and how
to get to it without exposing themselves.
They must continually explore strange
areas and learn by trial and errorand
few errors are allowed. Predators lurk
everywhere, waiting for the slightest
chance to sacrifice the other's life for
their own. Fatal accidents are many.
Diseases may affect the cold or wet in-
dividual which couldn't find the right
cover. Ticks, mites, fleas, and lice attack
the animal, trying to save their hides by
chewing on his. Inside, tapeworms and
round worms share his food without even
asking.

Despite the numerous dangers, many
animals survive. By the end of summer

(Continued on Page 7)

Wildlife Meetings
Scheduled . . .

The 27th North American Wildlife
and Natural Resources Conference will
be held in Denver on March 12, 13 and
14. "New Horizons for Outdoor Recrea-
tion" has been chosen as the general
theme for the conference. Panel subjects
for the two general sessions are "Strength

through Recreation" and "Recreation's
FutureWhose Responsibility?"

Also at Denver, the National Wildlife
Federation will hold its annual meeting
on March 9 and 10.

The Western Association of State Game
and Fish Commissioners will hold its
42nd annual meeting at the Benjamin
Franklin Hotel in Seattle July 15 to 18.
President of the Association this year is
John Biggs, director of the Washington
Department of Game.
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REPORTING MONTH BY MONTH
to the readers of the Game Commission
Bulletin, we comment on many aspects
of the Commission's program. We hope
in doing so we are aiding in a small way
those interested in learning more about
our activities.

We must not, however, lose sight of
our ultimate objective, the resource status
and yields, in the process of covering pro-
gram details. The factor of yield in itself
is not the only value because we feel that
Oregonians in general desire the main-
tenance of our nondomestic natural re-
sources for their intrinsic value as a part
of our great state. On the other hand yield
in terms of hunting and angling success
does provide us with a convenient yard-
stick to evaluate program results.

A great deal is written and spoken in
many phases of natural resources about
program objectives and program plans for
the future. This is necessary and desirable.
The acid test, however, is to relate a
heretofore discussed program to the end
resultthe condition of the resource and
what the level of its sustained use has
been over a period of time sufficient to
indicate success or failure of a given pro-
gram. This, in the final analysis, is per-
haps of greatest importance to the average
interested person. Space does not permit
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By P. W. Schneider, Director

a detailed discussion of status and yield.
A gross examination of both the unfavor-
able as well as the favorable aspects is
sufficient to indicate where we are today
compared with a decade or more ago.

As a preface to reviewing resource
status and yields, it will be recalled by
those familiar with Oregon's fish and
wildlife affairs toward the close of World
War II or the mid-1940s that great con-
cern was held by many as to the future,
if any, for these important resources.
There were dire predictions, and based
upon our knowledge and efforts at that
time, justifiably so. There had been pre-
vious eras of concern even before 1900
resulting in extensive legislation and the
gradual development of a program of pro-
tection and management. A program eval-
uation on most renewable resources must
be predicated upon a time interval suf-
fient to display a definite trend. With
that in mind, the various resource com-
ponents as reflected in yields to the
hunter or angler from about 1950 to the
present time will be briefly reviewed in
the following paragraphs.

Big Game
In big game resources, Oregonians are

today harvesting more deer and more
elk than they were a decade ago. The
average annual crop of deer has increased

from approximately 50,000 head a decade
ago to about 150,000 head, a three-fold
increase, today. Elk are currently being
cropped at an annual rate of about 10,000
head as compared with roughly 5,000 head
ten years ago, or a doubling of the annual
yield. On the other hand, antelope present
a discouraging picture in that the annual
average allowable harvest has had to be
reduced to substantially less than 1,000
for the past several years in order to pro-
tect the basic breeding stock. This beauti-
ful species has failed to increase at a
rate it should in spite of increased man-
agement activities and the Commission's
more restrictive regulations. The same
condition prevails in our sister states of
Idaho, Nevada, and California. This situa-
tion has brought about a joint effort by
the four states to improve the status of
the antelope.

In addition to the above trend as re-
flected by average annual yields, there
'have been established nucleus herds of
mountain goat in the Wallowas and big-
horn sheep in Lake and Harney counties.
The mountain goat, a species not previ-
ously occurring in Oregon, is adapted to
an alpine area that was not producing a
big game resource of extensive impor-
tance. The bighorn sheep is a subspecies
originally native to the state. The present

(Continued on Page 6)

Page 3



THE WEIGHT OF YOUR HELP CAN SWING THE BALANCE

TO INSURE WATERFOWL FOR THE FUTURE

Habitat improvement crew plants barley at sand dune potholes near
Florence for wintering waterfowl. Land is administered by U. S. Forest
Service and Bureau of Land Management.

Waterfowl food plantings on coastal sand dunes are attractive to
southbound ducks and geese. These strips of barley along the potholes
south of Florence show signs of use.

Marshlands
muskrats, ant
building sites
has chosen tf
is sitting on



Klamath Lake and the surrounding marshlands
have long been favorite nesting, feeding, and
resting areas for migrating waterfowl. The en-
croachment of civilization and the draining of
wet lands for agricultural use have seriously re-
duced waterfowl habitat.

Overflow lakes along the Columbia River are heavily used by ducks
and geese. Adjacent marshland, or land of marginal agricultural value,
can be planted to cereal grains to attract waterfowl in the fall.

.rovide ideal living conditions for
I muskrat houses make ideal nest-
for Canada geese. A pair of geese

its muskrat housetop, and the hen
the nest.

Water control devices are important in a habitat improvement program
for waterfowl. This one is located on the Sauvie Island Game Manage-
ment Area near Portland.
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(Continued from Page 3)

increase of the bighorn is an encouraging
indication that the effort to re-establish
one of North America's most beautiful
big game forms in part of its original
range is a major contribution in the last
decade.

Oregon's big game resources currently
provide approximately 1,700,000 man
days of use for the citizens of Oregon
and an annual yield of approximately
168,000 animals.

Upland Birds
In the management of terrestrial forms,

upland birds have long been recognized
as a group which is more subject to pro-
nounced fluctuations in abundance from
year to year. Some species, particularly
the quail, are much more sensitive to
climatic extremes and, therefore, lend
themselves less to long-range trend analy-
sis than do other forms. An examination
of our inventory data and annual harvest
information by species does not reveal
a spectacular trend either up or down.
Approximately the same yields of most of
the species established or originally pres-
ent in many areas of the state prevail
today as did in 1950.

There has, however, been a spectacular
increment in total yield by virtue of two
activities initiated essentially within
period we are discussing. The first of
these is the result of extensive live trap-
ping and transplanting of valley quail to
areas not supporting quail populations,
at least in recent times. The second is
the establishment of the chukar partridge
in habitat much of which did not previ-
ously support any upland bird resource.
Each of these efforts has increased the
allowable harvest and opportunity for
upland bird hunting as reflected in Com-
mission regulations which have gradually
been liberalized. Oregon's upland game
resources currently provide approximately
700,000 man days of use and an annual
yield of approximately 1,500,000 birds.

In addition to the species now provid-
ing hunting, the wild turkey has been
released in three separate areas. These re-
leases were of wild stock secured through
the assistance of the states of Arizona,
Colorado, and New Mexico. Observations
during their first nesting season are en-
couraging.

A limited and modest effort is under
way with bamboo partridge, an Asiatic
species adapted to a grassland habitat.
Close touch is maintained with the scien-
tific team currently engaged in a world-
wide search for upland bird forms which
might hold promise in presently un-
Pa ge 6

productive habitat in various parts of the
United States.

Fish Resources

In evaluating Oregon's fish resources,
it must first be recognized that we have a
great diversity of species, each having
singular requirements necessary for their
existence. For convenience in this dis-
cussion, they can be divided into resident
and migratory groups. There also, of
course, should be further segregation into
various groups of fishes and between lake
and stream fisheries. Such a definitive
discussion, however, would be too lengthy
for the present purposes.

First, with regard to our resident fisher-
ies, it can be confidently asserted that
current total annual yields to the angler
are presently the highest in the history
of the state. This does not mean that each
of us is necessarily taking the number or
pounds of fish we individually did in
the "good old days." It does mean that
the total number or tonnage of fish being
annually removed from the waters of the
state is the greatest it has ever been.
While the average angler success ratio
has remained essentially constant, the total
number of anglers has increased approxi-
mately 74 per cent from 1950 to 1960.

In addition to increasing yields, the
status of most of the stocks of resident
fishes is in excellent condition with here
and there examples of underfishing pre-
vailing. By and large, however, the re-
moval of resident trout by the angler has
accelerated to the point where a younger
age class and, therefore, a smaller fish, is
being taken in the more popular waters.
The rate of harvest must also be related
to both the restoration of unproductive

waters to conditions of increased pro-
ductivity and the development of numer-
ous new fisheries not existing a decade
ago. In addition, the available species has
been increased by the establishment of
such new species as the golden trout and
Atlantic salmon without conflicting with
established fisheries, thus making avail-
able to the angler a more diversified
angling opportunity.

Migratory fish, including the shad, stur-
geon, striped bass as well as the salmon,
steelhead, and coastal cutthroat trout do
not present a uniformly encouraging pic-
ture. Over the past decade some races of
steelhead such as the summer-fall runs
in the Rogue, spring chinook in the Ump-
qua and Rogue, and winter steelhead ap-
pear to be on an upward trend in abun-
dance. The sturgeon, striped bass, and
shad display variations but in general
sustained yields are high.

Generally, however, the anadromous
salmonoid fisheries are in trouble and
regulations of the sports fisheries im-
posed by the Commission reflect its con-
cern over their current status. There are
exceptions to this discouraging picture;
such as, for example, this year's large runs
of silver salmon in some of our river
systems, but one good year with species
having a three or more years' life cycle
does not necessarily indicate an incline
in abundance in all age classes of the
basic stock. The Willamette River spring
chinook, the coastal cutthroat trout, and
the fall chinook in general are examples
of stocks of fish which give cause for deep
concern. This Commission, as well as all
of the fishery agencies of the region, has

(Continued on Page 8)

Menasha Provides Waterfowl Area
A new waterfowl hunting area will be

available to the public next fall through
cooperation of the Menasha Wooden
Ware Corporation. Its 40-acre Henderson
Marsh, located on the north side of Coos
Bay, has been turned over to the U. S.

Fish and Wildlife Service and the Oregon
State Game Commission for waterfowl
use. The area will be administered and
developed by the Game Commission.

Use of the marsh is in exchange for a
settling basin site for mill effluents in
the adjacent sand dune area. The dunes
are owned by the Corps of Engineers and
formerly provided considerable food and
habitat for wintering waterfowl.

In preparation for the transfer, Men-
asha cleaned the logs and debris from
the marsh area, repaired an earth-filled
dike, and installed a head gate for water
control. Through impounding runoff wa-
ter, the marsh area can be doubled in
size.

Hunting is not expected to reach its
full potential until wildlife food plantings
and other developments have been made.

March, 1962



BALANCE OF NATURE
(Continued from Page 2)

when most breeding has ended, there are
animals wherever there is sufficient food
and cover. Nature has overproduced and
then weeded out the surplus. Each acre
now usually contains as much game as it
can support. Scientists say the "carrying
capacity" has been reached.

A game-biologist friend almost blew a
gasket trying to hammer the meaning of
this fancy term into me.

"Look," he stammered, "carrying cap-
acity is actually a simple idea. Say a farmer
puts, four steers on a ten-acre piece, and
they grow fat and healthy all summer
without being fed anything extra. Next
year he adds a fifth and finds he must feed
all five extra hay to maintain their weight.
Thus the carrying capacity of his ten-
acre pasture for steers was four. It is
the number of animals of a certain species
which a given piece of land can support,
or carry, at a certain time."

"You mean to say that each piece of
land can only hold so much game and no
more?"

"Exactly."
"What would happen if we turned

some extra game loose?" I asked.
"Most of it would be gone within a

few days. This is just what happens when
we stock pheasants, even in good pheasant
range. All the food, cover, and room is
being used already by the natural popu-
lation. The outsiders are left to wander
about and soon perish. One September
in Michigan, biologists banded and re-
leased about 400 cocks, but few survived
to hunting season. Only 5.8 per cent or
23 birds were finally shot and reported."

"Isn't that because the pheasants were
raised in a game farm where they're fed,
sheltered, and protected and don't learn
to take care of themselves?"

"Sure, that's probably part of the reason
for the high mortality,"_he admitted, "but
even wild animals released in occupied
territory give the same results. Pennsyl-
vania biologists trapped, tagged, trans-
ferred, and released over 10,000 wild
cottontail rabbits between 1952 and 1954.
Only 400 rabbits or four per cent were
ever recovered and reported by hunters."

"In other words," I asked, "once carry-
ing capacity is reached, we can't increase
game by dumping more onto the land?"

"That's right," replied the biologist.
I felt pretty good, for I had learned

some surprising statistics and ideas to
spring on my friends. It is important to
understand what carrying capacity is, be-
cause the wildlife mortality rate depends
on it. The better a piece of land is suited
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to support wildlife, the lower the death
rate will be.

Therefore, since the breeding rate is
usually high, if we raise the carrying
capacity, theoretically we'll increase the
wildlife. The only way to do this is to
improve the habitat. A new marsh or
pond obviously improves the habitat and
raises the carrying capacity for aquatic
and semi-aquatic creatures. Similarly, im-
provements i n upland environments
should increase small game. An experi-
ment in Missouri shows they do, at least
with quail. During four years of intensive
habitat improvement, a 2,070-acre piece
showed an increase in its fall quail carry-
ing capacity of from 13 coveys to 44.

Improving habitat just for wildlife
might be expensive, but several good
farming practices are automatic wildlife
increasers. The creation of wet lands for
swimming, fishing, water supply, etc., in-
creases muskrats and possibly waterfowl.
Several acres of Christmas-tree plantings
generally benefit rabbits, grouse, and deer.
Fruit-bearing shrubs planted in fence rows,
windbreaks, and odd corners help the
pheasant, rabbit, and quail supply. With
these practices there will be less wildlife
mortality and therefore more game.

Even with improved habitat, however,
carrying capacity falls in autumn when
many of the food and cover plants die.
Thus mortality increases. Predators, dis-
eases, parasites, exposure, and accidents
continue their inroads. And hunting soon
competes with these mortality factors.
Where hunters take a large portion of the
game, less is killed by natural causes, but
in many areas hunters don't take enough.
After the hunting season, wildlife must
face extreme winter hardships which cut
small game populations to a fraction of
their fall size. If hunters don't kill enough
of the game, winter will.

Quail, pheasants, and probably other
game also die of starvation during severe
winters. If they had been shot by hunters,
they would have provided food and re-
creation instead of being wasted.

By spring, the season of rebirth, wild-
life populations are about the same size
as they were one year beforethe lowest
during the entire year. Now reproduction
overtakes mortality for a while, and the
whole cycle starts again.

Wholesale slaughter must occur in most
populations each year, for we all know
that wildlife does not increase extremely
from year to year, except where intro-
duced into new favorable areas. But we
also know that numerous young are pro-
duced each year. Therefore, logic shows
us that most of them must die.

Several studies show how extreme mor-
(Continued on Page 8)

Big game tagging operations were aid-
ed by the January cold spell. Twenty-four
elk were trapped and marked on the
Wenaha range and over 200 mule deer
were tagged on the Silver Lake and Inter-
state winter ranges.

Fifteen goose nesting platforms were
erected recently in the Hat Rock area in
Umatilla County by the local habitat im-
provement crew.

Although waterfowl hunting was poor
last season on the Sauvie Island public
shooting ground and on the Klamath area,
hunter success at Summer Lake was the
best since Warner Valley
the best since the shooting ground went
into operation. The total birds taken
during the 75-day season at Summer Lake
was 13,510. This was a success ratio of
2.79 for 4,839 hunter days. Birds taken
included 5,428 ducks and 7,989 geese. At
Warner Valley 859 birds were harvested
( 421 ducks, 438 geese), representing a
success ratio of 2.29 for 375 hunter days.
Sauvie Island hunters had a success ratio
of 1.47, using 8,505 days to bag 12,514
birds, mostly ducks.

An extensive stream clearance project
was completed this winter on Hudson
Creek, a tributary to the North Fork of
the Coquille River. Cooperating in the
project were the Menasha Wooden Ware
Corporation and the Bureau of Land Man-
agement.

Thirty-six wild whooping cranes ( five
young of the year) have settled down in
their winter headquarters along the Gulf
of Mexico on Aransas National Wildlife
Refuge in Texas, according to the latest
aerial survey by the U. S. Fish and Wild-
life Service. This is the same number as
appeared in the fall of 1960 and is the
largest number of wild whoopers known
to be in existence since record keeping
began in 1938-39.

Page 7
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(Continued from Page 6)

been plowing deeply into the many intri-
cate influences affecting these fishes
through research, management, and, per-
haps more importantly, other aspects of
water development in an endeavor to do
all possible to assure positive increases
in these important aspects of our fish
resources.

The fishery picture, then, is not uni-
formly optimistic nor is it all discourag-
ing. There is some of both and it is to
improving still further those presently
satisfactory yields as well as reversing the
trend in the unsatisfactory aspects of those
species and races declining which are re-
quiring increased attention.

Fur Resources

The factor of yields in wild fur re-
sources is not as indicative of the abun-
dance of the several important species
as is the case with game animals, birds,
and fishes. Yields, as reflected by trapper
harvest, provided the resource is available
in harvestable surpluses, is primarily a
function of economics. The prevailing
condition of the raw fur market, plus
general employment opportunities, deter-
mines to a great extent the amount of
trapping done. Both of these factors have
depressed the demand for trapping and
handling of wild fur pelts during the past
ten year period. The abundance of most
wild furbearers is high, although the musk-
rat has displayed an erratic pattern of
fluctuations, a phenomenon inherent in
the western habitat of this species. Beaver
and mink are abundant. Raccoon are cur-
rently and temporarily unprotected be-
cause of their high density. The fisher, an
indigenous species of high economic and
biological value, was nearly extinct in the
state, but has now been restocked in parts
of its original range. In addition, the clos-
ly related, so-called predators including
the foxes, coyote, and bobcat require spec-
ial control programs. The wolf, a wilder-
ness species, has apparently been exter-
minated from the state and unfortunately
the cougar does not appear to be holding
its own. The opossum, an alien to Oregon,

appears on the increase in parts of the
state. The unique ringtail cat which finds
its northernmost distribution in south-
western Oregon has been maintaining a
stable population.

This highly abbreviated resume of the
status of Oregon's fish and wildlife re-
sources leaves much to be said. The pur-
pose of these remarks, however, is to
bring into focus a perspective of the
trends of Oregon's wildlife resources and
the benefits accruing to the people of
Oregon. This is the fundamental question
which periodically must be forthrightly
and objectively assessed without excessive
detail or confusing semantics. The end
result of resource stewardship can best be
measured in this manner. Generally, it can
be said factually and emphatically that we
have a greater abundance of these re-
sources today than we had a decade or
more ago. There are glaring exceptions,
mainly confined to the anadromous salm-
onoid fishes. It is an encouraging trend
and particularly so when viewed in the
light of greater and more intensive use
of the state's land and water areas for
other and necessary purposes.

The increasing demand for fish and
game resources in a growing state which
will require increased use of its land and
water for other purposes poses an inter-
esting challenge in resource management.
We look forward to this challenge with
enthusiasm.

Winter Waterfowl
Survey Results

During the annual mid-winter water-
fowl survey conducted in Oregon, federal
and Game Commission employees count-
ed a total of 582,459 ducks, 111,919 geese,
2266 brant, 28,464 coots and 4,903 swans.
This is the third highest inventory on
record. The number of geese was eight per
cent higher than in 1961 but the ducks
were down 35 per cent. The greatest
decline in ducks was noted in the Colum-
bia Basin where low water levels influ-
enced the number of birds customarily
using the Cold Springs and McKay
Refuges.

BALANCE OF NATURE
(Continued from Page 7)

tality is. In the fall, game biologists ex-
amine large numbers of different kinds of
game and determine their ages. They find
that from 60 to 80 per cent of the rabbits,
squirrels, quail, pheasants, and other small
game and furbearers are young-of-the-
year. That is, roughly two-thirds of each
population is a few months old, and only
one-third is over a year old. Thus, about
two-thirds of a fall population is destined
to vanish within one year, and it doesn't
matter what the mortality factor is. If
it's not one thing, it'll be umpteen others.

Therefore, if we closed hunting or
eliminated predators, we still would not
increase the game supply. Wildlife re-
fuses to be stored up for long. Even on
game refuges, two-thirds or more of the
small game and furbearers are less than
a year old in fall.

In fact, to really cut down a population
say of foxes or other predatorswe
need to kill more than would normally
die each year. To put even the slightest
dent in the next year's fox population,
we'd have to kill over half of the present
numbers. If any less are killed, natural
mortality has been substituted for.

Yes, there is a balance of nature: boun-
tiful reproduction is balanced by whole-
sale mortality. The number of animals
left indicates the carrying capacity. This
whole scheme can be likened to a leaky
barrel being filled annually by a water
tap representing reproduction. The barrel
is the habitat and each stave a mortality
factor. Leaks in each stave allow the
"game" to pour out. The lowest leak de-
termines the carrying capacity of the
"habitat." It does no good to pour more
water into the barrel, for it immediately
flows out the lowest crackusually rep-
resenting a deficiency of food or cover.
It is also useless to plug one of the upper
cracks, such as those representing mortali-
ties by predators, accidents, hunting, etc.
The only way to increase the carrying
capacity is to improve the habitatto
plug the lowest cracks. Let's do it.

The new Illinois River fishway was
opened to fish travel early in January.
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