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—_— 7 Throughout most of Wisconsin’s conservation history we had a very
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C‘WJM” ﬂ%/ /"’(4 & é// ﬁf Az r 3 simple objective concerning the white-tailed deer: produce more deer. In
. this effort we succeeded remarkably well.

Beginning about 1930 our satisfaction was marred by disturbing events.
\We had warnings that our range was deteriorating. We began to find deer
that died of starvation in winter. Range conditions grew worse while deer
Dept. of Natura! Resources numbers increased steadily through the 1930s and 1940’s.

Technical Library 1 In the years of 1949 through 1951 we reduced the deer population in
3911 Fish Hatchery Road ) f ; \}:j— { sé ' many accessible areas through liberal hunting regulations. The reduction
FitCthI'g, Wl 53711 - 5397 was by no means statewide, however.

Where reduction was accomplished, we have seen the range tempo-
rarily improved, and we have seen the herd grow again.  Where reduction

3 was needed but did not occur, we still have too many deer for the current
Dept. of Natyral Resources “ browse supply. We are now faced with the chance that the problems of ex-
TGChﬂiC&‘ Library » tensive overpopulation will repcat themselves.
3.11 Fish Hatchery Read Not too long ago we were virtual beginners in deer management.  The
F e ur wi 23 Lo public and game men alike were limited by lack of demonstrated facts on

deer, their requirements, and the best means of managing them.

But for vears Wisconsin game personnel have been accumulating know-
ledge of deer. They have conducted intensive research, they have scanned
the lessons of history and experieunce, they have drawn on the extensive con-
tributions of other states. Today, although we still don’t know all the
answers, good deer management can be a reality.

The gist of the information that has been gathered over the years is
assembled within the covers of this book. We commend it to vou for vour
careful consideration. )

deq

i Time is runming out if we are to maintain and to harvest, vear after
; vear, as manv deer as our potential will permit.  Let us not be bound by
the ideas of the past, nor repeat the errors that were made, but let us get
on with the best management we now can devise.

L. P. Voigt, Director
Wisconsin Conservation Department
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PERSPECTIVE

In principle the management of white-tailed deer in Wisconsin is reh-
tively simple. It involves recognition of a basic problem common to many
animals, including deer and domestic livestock, in many countries. When-
ever an animal species eats more food than is produced on its range, there
is an incvitable end — its population will decrease. 1f steps involving plant
and animal manipulation are not taken to improve the range, the affected
animal population will decrease in_ proportion to the deterioration of its
habitat.  Management, then, is the means by which these steps toward
improvement are taken.

Historical evidence points up the fact that wildlife populations prior
to the advent of human influence fluctuated violently. A species would
increase until it reached a point in abundance where more of its food was
consumed than produced. Then it would decrease until its numbers were
so low that its range would start to recover. However, this was not
alwavs the case, because some types of ranges became permanently
(l:nm:.nged and the species would either exist at very low levels or disappear
entirely.

Superimposed on the simple relation of browsing or grazing animals
and their food supply were predators, which at times kept a population
in check so that it would not dumage its range during relativelv short in-
tervals of time. Disease and intolerance were also important limiting factors.

In more recent times, human influence changed this fairlv simple
refation to the complicated process involving man-made changes that either
sped up the process of range deterioration, changed it favorably, or acci-
dentally or intentionally controlled conditions. At the same time predators
were reduced. Thus one beneficial controlling factor was eliminated, since
predators frequently weeded out the wndesirable and surplus animals.
Discase and intolerance still operate as population limiting factors under
man-made habitat changes.

In Wisconsin today there is virtually no land that has not been
recently changed by man and which will not continue to be affected bv
his activities. Natural deer herd controls, thercfore, aure goue.  Today,
man uses the original ranges of wild animals primarily for producing
other crops. He must give additional careful attention to the management
of deer and their habitat requirements on these areas il he is to have deer
in good numbers.

Probably the most understandable example of how to manage a popu-
lation of animals has been demonstrated to the world by cattle growers.
Throughout the world cattlemen have found themselves in the predicament



It became apparent that the ranges had to be improved through ob-
jective approaches. Agricultural colleges und far-sighted lavmen developed
methods of improving pastures. But before the range or pasture could be
improved the cattle had to be removed or reduced to permit the pasture
improvement practices to succeed. Unfortunately many ranges and pastures
were wora out beyond limits of practical repair, and the world suffered for
it thereafter.

Although deer are browsing animals there is little difference between
their management problems and the management of cattle. For cattlemen
to manage their herds they had to obtain information on the condition of
the range or pasture; what species of plants were eaten and their nutritional
value; how much food was produced with varving numbers of grazing
cattle; what plant species would replace the grasses if they were over-
grazed; the number of cattle present in any one herd and how many were
cows, yearlings, bulls, calves, ete.; and finally how many head of cattle the
ranchers or farmers needed to carry to meet their economic conditions.
With such information they were ready to manage their herds.

Comparable information is needed for deer management in Wisconsin.
The desire of the conservation department to learn more about deer and
deer range, coupled with the intense interest in deer matters of hunters,
legislators, naturalists, farmers, and others, led to the establishment in
1940 of a Deer Research Project under the Federal Aid in Wildlife Restora-
tion Act. The function of the project has been to obtain the information
described previously for cattle which is also needed for deer herd manage-
ment.

Much of the information obtained has already been used in Wisconsin.
Through the liberal statewide hunting seasons of 1949, 1950 and 1951,
deer damage to agricultural crops was brought under control. Range
conditions in west central Wisconsin, a very important area to deer, im-
proved spectacularly and some areas in the northern primary forest range
improved.

Unfortunately, however, time is ruming out for the emplovment of
general and simple herd management practices. It is apparent that the
young forest that followed the logging davs and which produced such
favorable conditions for deer is growing up. The study of the relation
of plants to the environment in which thev grow (plant ecology) has
shown that the plant communities in any area go through a natural de-
velopment known as plant succession.  Some stages of plant succession
are favorable to deer, others are not. Man can change the pattern of
natural plant succession and so can deer. Intensive logging changed
Wisconsin’s deer range greatly.  Prior to the vear 1800, deer were largely
concentrated in the prairie-oak-maple areas of southern Wisconsin.  The
mature forest of the north was only secondary range. The ax and plow
removed the features of the southern arcas that attracted and held deer.

9

The ax and saw improved the northern range. Under favorable habitat
conditions following logging and fire, the deer population increased phe-
nomenally, destroying much of its own range by speeding up the develop-
ment of unfavorable stages of plant succession. Further complicating the
picture is the difficulty encountered in managing large areas of deer range
when these areas must be used to produce materials for humans.

Although present land-use and natural plant succession will prevent
a specta\culur statewide increase of Wiscousin’s deer herd, much can ‘bc
Jdone to maintain a herd as large as possible under today’s conditions. The
uppr(mch is clear: \We must keep the herd in balance with its range.

This can be done in the same way cattlemen manage their herds —
through svstematic harvest. In parts of Europe today, deer are svstemati-
cally harvested even to the degree where the actual number of does, bucks
and fawns are counted and certain individual deer are designated for
harvest. European range is much more limited than ours in Wisconsin,
and although the same principles of herd management prevail, the intensity
of applying certain practices in Europe and Wisconsin obviously would
vary. Some western states are now employing these practices. A few
eastern states prevented the development of herds that were too large for
their ranges by setting “any-deer” types of hunting seasons annuallv.

Wisconsin, a “buck-hunting” state for many vears, took a forward
step in deer management when it initiated the liberal seasons of 1949-1951,
and reduced its deer herd. Now in 1936, after four buck seasons, deer are
again on the increase. The need for systematic and selective harvesting
is ulso growing.

At present we have most of the information re(lnircd to manage
Wisconsin’s present deer herd to maintain it at its optimum level consider-
ing the current stage of forest development. It will take special regulations
and a public willing to accept them before the necessarv management
practices so clearly defined for us can be adopted. Mistakes have been
made in the past by both the public and the professional conservationists.
‘The mistakes can be attributed to lack of specific information. There is
no further excuse for continuing to make the saume mistakes.

* x %k

The Deer Project has functioned continuously for more than 14 years
and has studied many aspects of deer ecology. Despite this, there has
never been a formal and comprehensive publication of results.  Many short
papers have been published on an aspect or two of the project’s work, but
the complete story of the project’s findings has never reached print. The
objective of this report, then, is to summarize the work of the Deer Project
for the calendar years 1941 through 1954.

The report is written in four parts. The first is a brief review of
Wisconsin history affecting deer. We believe that a historical perspective
is necessary to properly consider present-day deer problems. Part II con-
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cerns the deer themselves. Food habits, movements, weights, productivity
factors, a life equation and other topics are discussed. Part 111 presents
the problems of deer range. Range studies have been perhaps the most
important endeavors of the Deer Project. Part IV concerns deer manage-
ment problems, including hunters, hunting regulations and habitat manage-
ment.

Our writing task was complicated by several factors. Foremost among
them was the great volume of data with which we worked. Fourteen years
of studies piled up a tremendous amount of data that we had to pick over,
sort out, and summarize. This was not easy to do; during the life of the
project there have been several changes in supervisors, in project leadership,
in direction of study emphasis, and in project personnel. Such changes
do not simplify analyses and interpretations of data.

We are certain that this report will not satisfy everybody. To some
it will be too technical, to others, not technical enough; some will want
more details, and others will not wade through what details we are pre-
senting to reach the basic principles. We could not treat each subject in
the detail that proper scientific writing prescribes; we were not able to
make the effort such a task requires, and we doubt that funds would be
available to publish the many pages of material that would result. On the
other hand, we have not presented this material in purely popular form
because we believe that good popular writing must be preceded by techni-
cal writing of the same material.

The net result of this dilemma has been that we have tried to write
this report to emphasize the fundamental and historical facts about the
behavior and manngémcnt of Wisconsin deer and deer hunters. We have
tried to include enough data to substantiate our conclusions, but we have
also tried not to load the text with too many unimportant statistics. We
hope that the readers will agree with our viewpoint that this report has its
main value as a reference for facts about why Wisconsin has had deer
problems, and what has been and can be done about them. We hope
further that this report will help game managers, hunters and other in-
terested citizens to gain a better understanding of the history and future
of Wisconsin’s deer herd.

Burton L. Dahlberg
Ralph C. Guettinger
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Part I — A REVIEW OF WISCONSIN HISTORY
AFFECTING THE WHITE-TAILED DEER

Chapter 1

The Original Environment

The Primeval Forests

When Jean Nicolet, a Frenchman, landed on the shores of Green Bay
in the summer of 1634 he found a land of-forest wilderness inhabited by
a few thousand Indians and a wide variety of wildlife. Bounded on the
north by Lake Superior, on the east by Lake Michigan, and on the west
by the Mississippi river, this area that is now known as Wisconsin con-
tained some of the finest forests in the United States. It has been esti-
mated that Wisconsin’s forests covered 30 million acres of the 35 million
acres comprising the total area of the state, and that they scaled more
than 200 billion board feet of timber (Wis. State Planning Board, 1945).

A mixed hardwood and evergreen forest covered the major portion
of northern Wisconsin. Hardwoods were mainly hard maple, vellow birch,
basswood, American elm, rock elm and red oak. Beech was limited to the
eastern part of the state. Hemlock was the principal conifer associated
with the hardwoods. Secattered areas of white pine, balsam fir and white
Spruce were common. Interspersed with this mixed hardwood and ever-
green forest were lowland or swamp areas characterized by white cedar,
black spruce, tamarack, balsam, black ash and elm.

The sandy soils in parts of central and northern Wisconsin supported
white pine, Norway pine, jack pine and dwarf oak. The major timber
species of the southern forest were oak, hickory, hard maple, basswood,
black walnut and white ash. There were also extensive prairie openings
covered with thick grasses and interspersed with hardwood islands.

The density and distribution of the original forest was dependent upon
the interaction of soil, climate and topography. So too were the animal
species inhabiting the area closcly associated not only with soil, climate
and topography, but with the vegetative cover as well.  The biologist can
reconstruct with a fair degree of accuracy the original distribution of game
based on a knowledge of habitat requirements and an account of the original
vegetation for certain areas. We know, for example, with considerable
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14 THE ORIGINAL ENVIRONMENT

certainty that had Jean Nicolet proceeded directly to northern Wisconsin
in 1634 he would not have found any buffalo, wild turkey, prairie chicken,
or quail.  The known habitat requirements for these species and our
knowledge of the vegetation and climate found there indicates they could
not have existed in that region.

The original distribution and density of the white-tailed deer (Odo-
coileus virginianus) in Wisconsin was likewise related directly to its
original habitat. The extensive virgin forest that covered the major portion
of the state was composed for the most part of big timber. The forest
floor under these tall trees was relatively bare of vegetation because the
heavy canopy of leaves prevented much sunlight from reaching the ground.
Thus northern habitat was considerably smaller thau it is today, being
limited to the edges of swamps, marshes and scattered areas where natural
catastrophies such as wind or fire had opened up the forest.

Original deer numbers cannot be estimated except in relative degrees
of density based on present-day knowledge of maximum and minimum
density for similar habitat. We can only speculate on the probable density
of deer for the various areas of the state.

Figure 1 shows probable deer densities prior to 1800 based on known
maximum and minimum  present-day populations for similar habitat.
Leopold (1931, p. 194) mentioned a deer drive conducted in Medina
County, Ohio in December of 1808 in which 300 deer were taken on 23
square miles or 12 deer per square mile. He commented that “probably
by no means all the deer on the area were bagged, so that a population
considerably higher than 12 per square mile is indicated”. He also cites
a record that “. . . in 1820 Noah Major, one of the first settlers in Morgan

County, Indiana, estimated that there were 20,000 deer in the county. -

This reduces to 53 deer per square mile on the basis of the present area
— an astonishing density”. Leopold concluded by suggesting that “. | . the
central part of the region (north central states) was the qualitative center
of the original deer range”. This area would include southern Wisconsin.

The general dividing line between the northern deer range in the
hardwood-evergreen forest and the southern deer range in the oak-maple
forest interspersed with prairic openings is based on the distribution of
native vegetation determined by the Wisconsin Geological and Natural
History Survey (Wis. State Planning Board, 1945). The probable deer
density of 20 1o 50 deer per square mile for the southern portion of Wis-
consin is not unreasonuble. It must be remembered that deer were not
the only big game species inhubiting this range prior to 1800, for elk and
butfalo were ulso present. In the light of present day high deer densities
(Martin and Kretting [1953] reported that on the Necedah National Wild-
life Refuge there was a decr kill of 53 animals per square mile in 1946),
the maximum estimate of 50 deer per square mile for the southern area
Jdoes not seem extravagant.
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Figure 1. Probable deer densities prior to 1800,

The eastern portion of the northern area contained more favorable
habitat for deer than the western portion of the north. A considerably
higher acreage of swamp type interspersed with ridges of timber provided
a greater area of “edge” that was suitable habitat for deer.  However, this
northeastern arca was far less desirable range than the southern area. A
probable density of 10 to 15 deer per square mile is indicated.

The northwestern portion of the state probablv had the fewest deer
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16 THE ORIGINAL, ENVIRONMENT

to conclude that here the density of deer was probably Jess than 10 per
square mile.

These estimates can be challenged on the basis of local exceptions,
but for the general arcas indicated they offer a probable picture of the
status of deer in the original habitat.

Early historical records indicate that deer were not abundant in the
north pri-nr to the advent of logging, fire and settlement. 1. A. Lapham
(1846) mentioned that “the Indians in the North where game is scarce
and agriculture has not heen introduced, live almost exclusively upon
fish”. Shiras (1921) reported that in 1870 only a few deer were found
along the south shore of Lake Superior.

The southern portion of the state with its prairie openings and hard-
wood islands provided deer with adequate habitat.  The edge of the
prairie openings provided a suitable environment for low-growing woody
vegetation. The hardwood islands provided both cover and food.  Ouk
ridges produced mast for fall fattening and winter food. Sizeable deer
populations existed. |

In contrast to the reports of deer scarcity in the north, Theodore
Ro-lolf (1900, p. 347) wrote as follows about the status of game in
1834 in the southern part of the state: “The country was full of game;
prairie chicken, partridges, quail, ducks, geese and deer were abundant.
One evening while hunting somewhere below where the village of Dar-
lington, Lafavette County is now situated, 1 counted more than 50 deer
in a herd, but could not get within shooting distance”.

Although the northern forest of majestic pines, hardwoods and hem-
locks supported a limited deer population prior to 1800, other wildlife
found adequate habitat in the virgin forest. The woodlund caribon, though
never common, was found here, as were moose, marten, fisher and wol-
verine. These species have long since ~vanished with the wildermess that
supported them.

The Indians and the Fur Traders

Indians, a people of the wilderness, were the only human inhabitants
of Wisconsin prior to the coming of the white man.  Various tribes were
lacated throughout the state, but the total population apparently never
numbered more than 10,000 (Swift, 1946). Before the disturbing in-
fluence of the white man it is doubtful if the Indian had more than a very
local effect upon wildlife and probably no significant effect upon the native
vegetation, except in the south and west where Indian fires helped to
maintain prairic openings.

The Indians bad a remarkable knowledge of the land on which they
lived and of the living things that grew there.  They were entirely d:-pvl;-
- dent upon the produets of the forest for their livelihood, Fruiting shrubs
and trees, mushrooms, herbs and wild game provided them with food,
clothing and shelter.
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spenings and little understory, like this arca on the Menominee Indian
Reservation in 1940,

“_md?j:l"""-’.lli the Indian had Jived ;:s'pnrl uf_ l?;c wi.Itlvrness for many
s "h-lln;;»“}‘- il nol‘ mke. lou%,‘ufler ".lt‘ll' association with the fur trndﬂ"s
Sl t:‘w relationship. lliL‘. Indian was by nature a .h';ufer and }_ns
e s mree of fur was a prize that made many trading companies

Y ond powerful.  Armed with the capable tools of the white man
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and imbued with his lust for exploitation, the Indian eagerly aided in the
destruction of his empire.

The never-ending search for new trade routes and the quest for fur
brought the first white man to Wisconsin. For nearly two hundred years
after Nicolet in 1634, French and British explorers and fur traders main-
tained trading posts and trade routes, often in the face of wars with the
Indians. The area was under French jurisdiction until 1763 when the
British defeated the French at Quebec and began a 20-year rule over the
Northwest Territory that ended in 1783.

By 1815, American fur companies had established themselves in
Wisconsin.  U. S. troops, whose mission it was to protect trade routes,
were garrisoned at Green Bay and Prairie du Chien. The insurance against
Indian attacks provided by the army encouraged rapid development and
expansion of the fur trade and subsequent settlement.

In 18368 Wisconsin was established as a territory and in 1848 the
territory became a state. By this time the fur trade was beginning a notice-
able decline and considerable pioneer scttlement had taken place.

The fur resource provided the incentive for the first exploration and
settlement in Wisconsin, but it was an era that left its mark on the wildlife
of the area. The white trader, in partnership with the Indian, took a serious
toll of all commercially marketable wildlife, especially the furbearers. An
ever-increasing demand for deer to provide food and clothing, a shrinkage
of the original high-density environment in southern Wisconsin due to
settlement and no significant environmental changes favorable to deer in
the virgin forest area, must have resulted in a gradual decline in deer
populations, especially during the latter part of the period from 1634
to 1836.

During this era rapidly growing cities in the south and southeastern
part of the state began to require more and more wood products for de-
velopment.  This expanding market for timber, coupled with improvements
in railroad transportation, set the stage for exploitation of the great and
seemingly inexhaustible Wisconsin forests.

ey e

5
14
'
| &
%

Chapter II
The Logging and Settlement Era
Forest Exploitation

As the fur trade began to fall off at about the turn of the 19th century,
scttlers turned to agriculture, hewing farms out of the forest that furnished
lumber and fuel for their homes and farms. At the same time, shipyards
in the lower Great Lakes ports began using timber from Wisconsin forests
for the construction of ships to ply the Great Lakes. River steamers nego-
tiating the mighty Mississippi took aboard quantities of select oak from
southwestern Wisconsin to supply fuel for their boilers. Crowing com-
munities required ever-increasing amounts of building materials and fuel.

The supply seemed limitless, but soon the easily available forests ad-
jucent to the rivers began to diminish and railroads were pushed into the

“hinterlands to bring out timber. Wood-burning locomotives found ample

supplies of fuel for their boilers, ties to support rails and timbers to bridge
rivers. In 1821 the first saw mill on the Wisconsin river was built below
where the city of Wisconsin Rapids now stands (Wis. State Planning Board,
1945). By 1836, saw mills were humming as far north as Chippewa Falls
on the Chippewa river. Rivers provided cheap transportation for wncut
logs as well as sawed timber.  Both were floated down stream from the
north to points of settlement.

The fine stands of ouk in southem Wisconsin were the first to go.
Then the mighty white pine became the prize of the lumberman.  After
the Civil War, the demand for forest products throughout the country in-
creased many fold and the veal assault began. By 1870, Wisconsin® saw
mills were turning out a billion board feet annually.  Improvements in saw
mills speeded up production to such an extent that by 1889, 3% billion
bourd feet of lumber were produced and Wisconsin became a world leader
in lumber production (Wis. State Planning Board, 1945).

By the late 1890’s the pioneering cra was over, for almost everv
township in Wisconsin had been logged for some species of timber. But
the exploitation was not yet complete. The northern hardwoods, hemlock,
spruce, balsam and cedar remained to be cut.  The peak year for lumber
production in Wisconsin was 1899. A gradual decline followed (Table I).
By 1920 most of the virgin stands of hardwoods and Lemlock had been
felled and between 1920 and 1939 the remaining isoluted blocks echoed
the sounds of axe and saw.

This era of forest exploitation had a profound . effect upon many aspects
of Wisconsin’s wildlife. The tremendous changes wrought by the total
destruction of the virgin forest completely changed the original environ-



A lumber camp crew near Fifield in Price county, 1891, This crew was cuiting
pine that scaled 4 logs to a thousand board feet.

TABLE 1

Wisconsin Lumber Production

Thousands of Board Feet of

Year Noftwood Hardwood Total
(§.31 | S 2,842,012 A4 ,0i81 38R0 G
1904 .. . - 2,285,658 ¥ 2628 157
1904 - 1,499 398 2,025 04N
1914 . . 864,360 1 .s91 001
1Y . : 504,125 H 1,116,388
1924 ——— 453 183 TR e 10016 .506
B0 , ’ 304,008 ANS T 16 N42 804
1934 .. 185 872 243,240 EERTEN (e
[ § 15 | PR sEw 141,543 194,054 B L TOY

Data frem Wisconsin State Planning Board (1945),  Incledes
only lumber production of mills cutting more than 50,006 bhoard
feet annually.
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ment. The second most important factor following the felling of this vast
forest was the uncontrolled fires that followed the loggers. Slash piled
deep on the forest floor prm’idm! fuel for the fires that swept through the
slashings.  Another phase of Wisconsin's “development” was in full swing
long before the last pine crashed to carth.

Forest Fires

Fires began to menace the wilderness long before Wisconsin became
a state in 1848, However, it was not until forest exploitation had gutted
many square miles of virgin wilderness that we saw the tragic holocausts
that began with the Peshtigo fire in 1871 and continued well into the 1900,

It is not difficult to perceive the permanent and far-reaching eflect
this “burning of an empire” had on forests and wildlife.  The uncontrolled
fires that swept over Wisconsin from 1870 to 1936 caused much deep-
seated damage.  We not only lost many million board feet of merchantable
timber, but the yield of subsequent forests was greatly reduced (Parkins
and Whitaker, 1939). The watershed protection given by the forests was
lost, and as a consequence we sufler increased surface runoff, accompanied
by accelerated soil erosion and the countless local problems this implies.

A log jam on the Flambeau river near Ladysmith, 1906.
(Photo by Lindoo Studio.)
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The regrettable factor abont forest fire damage is that most of the
destruction was preventable, and that man is primarily responsible for the
fact that it wasn't pn:\'mm-d. When the first brave conservation-minded
persons suggested methods of controlling fires, they were met with an
avalanche of criticism. A certain group of short-sighted people thought
that the slash must be burned over to open up the country for agriculture.
Men still live today who have burned off many thousands of acres of cut-
over land to “improve” it for agriculture. Land sharks followed the loggers
with a box of stick matches, burning the slash and selling the “cleared” Land.

Public ignorance and apathy made it impossible to obtain any great
degree of success in preventing forest fires until recent years. By the time
the public was educated to the seriousness of the forest fire, most of the
state had been burned over one or more times. The writers have never
found a virgin white pine stump in Wisconsin, the only reminder of the
great pine days, that hasn’t been burned black by one or more fires.

M

tehell's lumber eamp on the Thomapple river in Rusk county, 1901,
(Photo by Lindoo Studio.)

A record load of logs hauled by the Ingram Lumber Company of Ingram, 1906,
(Photo by Lindoo Studio.)
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Logging train of the Ingram Lumber Company of Ingram, about 1905.
(Photo by Lindeo Studio.)

Settlement

The early settlements that sprung up on the roules of the fur traders
were located along rivers or streamns. They were largely self-sufficient.
The forest provided them with timber for shelter and much of their food;
crops were produced on small clearings.  Most of these pioneer settlers
were only part-time farmers.

The prairie soils of southern Wisconsin were the first to be turned
under by the plow. Wheat became the first important agricultural crop.
In 1850 more than one-half of Wisconsin farm income was from wheat
(MeNall and Roth, 1945).  As lumbering advanced northward, the settlers



Slash such as this left after a logging job in Iron county provides immediate but
short-lived deer browse. It is also an extreme fire hazard.

TABLE 2
Number of Farms in Wisconsin
Year No. of Farms Aercage
A0 20 177 2076 658
1860 69270 78038 58T
IST0.. ... 102,904 1,715 .32
1880 . 1384 320 15,853 118
1800 S 16 400 16757 L8N
W00 169795 19 862 727
W0 . T 21 M0 066
W20 189.205 224 o
w0 181,767 20 574 155
a0 186735 22 876 40
050, . 168,561 23 221 005

Data from Ebling ef el (1948),
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emigrated in the same direction.  Many settlers worked the lumber camps
during the winter months and farmed during the summer.

At the close of the Civil War, scttlers rushed to Wisconsin to home-
stead a parcel of land.  This expansion of agriculture (Table 2) changed
wildlife habitat even more than logging and fire.  The early settler lived
to a great extent off the land; deer, waterfow]l and game birds provided
him with food. Many persons living today who settled on the cutover
will tell you that their familiecs were raised on venison. The settler
turned to the woods for what economic values he could find. The value
of wild game, animals, birds and fish was of prime importance to the
economy of this era of settlement. Organized market hunters employing
every method thinkable for taking game waged a serious war on Wisconsin
wildlife. Wild game supplied by market hunters was shipped to cities like
Chicago, Milwaukee, Cleveland, and Cincinnati.  Tons of venison, hundreds
of thousands of passenger pigeons, ducks, geese, quail and grouse reached
the city market via the market hunter.

As game was depleted by this terrible onslaught, the settler turned
more and more to the crops he raised for his food and income.

As early as 1851 it became evident that game laws were necessary to
prevent complete destruction of game species. It was about this time that
hunting for sport began to be a popular pastime.

After the first world war the lust big settlement rush opened up the
remaining wild country. There was hardly a township in Wisconsin

\\’ithﬂlll one or more fiil'll].‘i.

An early settler in the cutover north: Whitford's farm on the Flambeau river
near Ladysmith about 1904. (Photo by Lindoo Studio.)




A four days hunt at Turkey Roost Camp, eleven miles from Ladvsmith

Nov. 15,709."  Deer began to inerease in the north after 1900,

(Photo by Lindoo Studio.)
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to the trends shown here. Figare 20is hased on historical accounts ot deer

density and dispersion, market hunting records, and the history of environ-

mental factors {forest exploitation, fovest fires, and settlement}.

TABLE
Wiscousin Wildlife Chronology

Spectes Reporied Original Status Stafus in 195
Cougar Not comunon, but found None,  Last reported kitled in Douglas
throughout state county, 1908,
Lynx Common throughout state Few if any remain.  Last reported

killed near Spring Green, 1945, and
Tron county, 1954,

Marten Fairly common throughout  Neone, Last reported hilled in Douglas
state county, 1925,

Fisher Fuirly common throwghout  None. Last reported killed in Burnett
state county, 1932,

Wolverine Not comwmon, but found None., Last reported Lilled in lron
throughout state county, 1932,

Eik Fatrly common throughout  None. Last reported kitted in Buffalo
state ) county, 1868,

Moose Not common, but found in None. Last record not determined.

northern forests

Woodland Not common, but found in None. Last reported kitted in Ashland
Caribou northeriz forests couty, 1840,
Butfalo Common in southwest None,  Last veported kitled in Trem-

pealeau county, 18332,

Sundhill Faicly commen A few still nestoin stare. A fairly
Crane commuon migrant,

Spruce Grouse Common in northern forests Rare. A few still remain in the north
and may be focreasing,

Wild Turkey  Common in southern part of None. [ast kiled in Grant county,

Stiale 1872,
Passenger Abandant None,  Last kitled at Babeock, Woud
Pigeon county, 1899,

Compilest from Leopold (1000, Seott {1939) and unpublished records ol the
Wisconsin Conservation Department.
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Figure 3. Wisconsin deer range about 1912 (after Cory, 1912).

Figure 2. Deer population changes, 1750 to 1950.
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Chapter III
The Development of Conservation

About the middle of the 1800’s the idea of conserving wildlife began
to grow and provoked legislative action. In 1851 a law was passed pro-
hibiting the taking of deer from February through June. This marked the
first legislative action that was concerned with deer.

In these years our conservation philosophv began to grow. From the
first uncasy awareness of the social and economic bankruptcy we were
headed for if we didn’t save our natural resovrces came the better-defined,
though not always lived-by, philosophy of today. The growth of the
conservation idea was not simple and straightforward. It grew with painful
slowness, often becoming side-tracked in the confusion of public ignorance
or stopped altogether by prospects of material gain. In this chapter we
briefly review some of the events that transpired during this period of
transition and their relationship to the white-tailed deer. A more detailed
chronology of these events is given in Appendix A.

Law Enforcement

In 1887 the legislature created the first conscrvation law enforcement
by providing for four game wardens. This action came thirtv-six vears
after the first law regulating the taking of game was passed. TFour vears
later, in 1891, the office of the State Fish and Game Warden was created.
He was given uuth()rity to appoint one or more dcputics in each countv.

Modern fish and game laws are based on the doctrines that the owner-
ship of wildlife rests in the state and that the state shall assume the re-
sponsibility of regulating seasons, methods of capture, and bag limits for
each species. For more than a century in Wisconsin prior to the creation
of the office of game warden, the premise that man had the right to tuke
fish and game without restriction was followed. Imagine the gigantic and
scemingly impossible task confronting the carly game warden faced with
a century-old habit and man’s philosophy that wild things were his for
the taking.

Early conservation laws were not based on the biological needs of wild-
life but were primarily social or political in nature. Rather than promul-
gating the development of a wildlife resource, they merely regulated the
taking of remaining populations.  As the conservation idea grew, it became
increasingly apparent that legal force alone could not perpetuate manv
wildlife species. The need for public education and cooperation in the

conservation program wag,evidept fron the beginnings of the conservation
= WA SRR Syt
movement. R e
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Cradually, through education, experience, and observation, a con-
sciousness of the conservation idea developed in the public mind.  How-
ever, market hunting began to diminish only after the supply of game had
dwindled to the point where marketing it was no longer a pmﬁtul)le venture.
The Lacey Act, a federal law enacted in 1900, pruhihitﬂl the interstate
shipment of game birds and animals and was the final blow to the market
hunter.

Hunting for sport, which began about 1850, became increasingly
popular. By the turn of the century many persons were making vacation trips
into northern Wisconsin to fish and hunt.  This new concept of hunting
for sport was a much needed “shot in the arm” for the conservation idea.
Came laws became an accepted part of hunting and fishing, although
several decades passed before enforcement of these laws became a factor
in game populations.

The realization of the nced to regulate the taking of game and the
establishment of seasons, bag limits and restricted methods of harvesting,
coupled with the change from hunting for food or profit to hunting for
sport. resulted in profound changes in our public philosophy toward wild-

Fires in the cutover left by the loggers were common in northern and central
Wisconsin.
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- Lookout towers are now scaltered across Wisconsin forests, symbols of the battle

to keep fire out of the woods,

life. The enforcement of the new lws necessitated the beginnings of con-
servation education to attain public cooperation and support I'm: the con-
servation idea. Thus the game warden had to be more than an officer of
the haw; he had to be o teacher of conservation.

Forest Protection

In 1867 w committee to investigate forestry conditions was created
by the legiskiture ander Chapter 36, Laws of 1867. 1. A. Lapham, chair-
man of this committee, published a report that same vear.  Although little
was accomplished by the veport, it did mark the first official inl('rvs(‘in Wis-
consin forestry problems.

Timber agents aippninhrtl in 1869 were prinmril\' interested in prevent-
ing thnber thefts on state lands. The 30.000-ucre tract in Lincoln county
sel aside by legishative act as a timber veserve in 1878 and known s "'l'll.t'
State Park™ was later sold by the legislkature to lumber companies. I 1899
all deputy fish and game wardens were declared fire wardens as an addi-
tional datv. This action marks the first official effort in forest protection,
By 1905 a state forester hadl been emploved, but lack of public support re-

5t . M CPY . ' g . N y B
dted in no veal advincement in |)m!n-l:nn, manadement or relovestation,



k pine. ravaged most
| g

At one time or another forest fires, like this blaze in j
of northern and central Wisconsin,

The “cutover” provided fuel for countless uncontrolled conflugrations
between 1830 and 1936, Millions of c¢harred acres took the place of the
magnificent pine, hemlock and hardwoods,  History will long remember
the tragic Peshtigo fire of 1871 in which 1,100 people Tost their lives, but
will soon forget the countless other fives, Fires still burned brightlv during
the carly twenties, but toward the end of the decade public support began
to manilest itsell in the form of a favorable vote on a constitutional amend-
ment that authorized special legislation for the taxing of forests. The
FForest Crop Law was subsequently coacted in 1927, Favorable legislation

also provided for a county forest progam, and an enabling act inereased the |

total allowable acreage of National Forest Tands,

The idea of forest management, forest protection, forest restoration and
reercational values of the forest had stewed for almost 60 vears after 1A,
Lapham’s first report on forestry conditions belore public support backed
a full scale program. The 1926-28 Bicnuial Report of the conservation
commission indicates that $40,352.45 were expended for fire: protection,

{That swme hiennial report showed o total dishursement of $60,65-0.00 for
bounty pavments).  The forest protection field foree in 1928 consisted of
¥ pa] 1
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A towermun lines up a fire location.

FEvangers, 24 scasonal men, 371 cergeney fire wardens, and look-out men

as needed. An 8.6 wmillion-acre arca was included in Torest protection
districts.  The 1931-32 Bicanial Beport of the conservidion  commission
indicated that 13.6 million acres were ander forest protection,  Svstems for
the detection of fires and improved  methods of suppression Tad iu-cn
evolved. The 1931-32 bicnnium showed o total expenditure for all forestey
activities of $Y96.072.32. '
‘ Despite the phenomenal growth of forest protection, reforestation and
forest munngvm:'m. in the late 19207 and carlv 1930%, it still took time to
change the wavs ol a people brought np on wanton destroction to recoumnize
thit “evervbody loses when timber burns”™, Gradual control of fni‘t',\'lﬁﬁl'l'\;
resulted in the vegrowth of thousands of aeres of denuded Land. H('In‘;dc('l

lires in some arcas had so severely damaged the soil that thev mayv not
produce trees in this century, Fire damage in other areas had .Iimilv.tl the
productive capacity of the soil so that onlv inferior tree species could sur-
vive. Byoand Jarge, the despoiled conntryside graduallv changed I'1-'nm
chiarred stimps and fireweed to brash and trees. ‘ ' B

'.I'h(- growing forest provided a favorable environment for deer, A
seeminglv unlimited foad supply, coupled with better Jaw enforcement, a
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reduction in numbers of waolves and other predators, an extensive refuge
svstem, and hunting of bucks onlv in even-numbered  vears prn\-’iclc*d the
stage setting for a plwmmwnn] upsurge in the deer population that started
4 whole new era of conservation pml)lvms.

The One-Buck Law and the Refuge System

The one-buck law first established in Wisconsin in 1915 was designed
primarily to prevent extermination of the deer and to permit their popula-
tions to increase.  Events of recent vears will attest that the buck law was
suceessful in building up deer popuiations. History has proved that, all
other things being favorable, the buck law will permit deer populations
Lo Increase,

The refuge idea began in 1891 and grew by leaps and bounds during
the late 1920%s and early 1930°s. By 1932 there were 59 sinall-game wild-
life refuges comprising 62,291 acres. Twelve big-game wildlife refuges
comprising 235,137 acres and 11,562 acres in 14 state p:lrks combined to
make a total of 298,990 acres of wildlife refuge. These acreages were
wradually increased to almost 300,000 Ly the late 19307, Unfortu-
h;ntciy for the deer the majority of the big game refuges became death traps.
Increasing deer populations soon depleted natural food supplies. It is
interesting to note that one such area, the Brule Refuge in Douglas county,
was the first site of state-sponsored artificial deer feeding in Wisconsin.
Despite artificial Teed this refuge experienced vears of outright deer star -
vation, vet the “refuge” status of this arca continued until 1930,

Both the one-buck Jaw and the refuge system were favorable factors
in the deer population increases that followed their inception. Neverthe-
less, by the time the deer population peak ol the late 19407 was reached.
refuges had long since outlived their nsefulness as continuing management

INCasures,
Summer Resort Industry

Despite the destruction by logging and five, the “cutover” country
pl‘m'iclvd a place where those with a love of the outdoors could get away
from it all.  Old logging camps and stopping places furnished lodging for
sportsmen and the logging roads made the back comntry accessible o the
hunter and fishernan. Shortly after the tamn of the century, new camps
were replacing the old and increasing mumbers ol sportsmen were availing
themselves of the opportunity to hunt and fish, The erude logging camps
and Lnmting shacks soon gave way to anore lunurions quarters. Wonien
and children began accompanying the men folks on these ontings. Thus
the summer resort industry was Lorn.

Comfortable camps Blossomed out All over the north wherever a bloe

ke or @ winding water cowrse provided the esthetic Tundamentals.
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Lakeside resorts have grown into & major Wisconsin industry,

was quite natural that these new visitors to the wilderess should take the
white-tailed deer to their hearts. o the carlv davs venison was a staple
tood provided by the resort; later it became evident that some of the cily
folks considered the sight of a deer as part of their vacation and AN
vesort proprictors vecognized the value of live deer. Resort peaple bewan
using deer as a lure i their advertising and the esthetic value of el
became an cconomic Tactor. 1t was natural that a unified front to “Save
the Deer”™ should become apart of this mushrooming industry,

Ihe Beginming of the Deer Controversy

As the conservation idea strnggled forward tirough the various phases
ol public thinking, we find certain groups promoting the'r own particular
philosopliv for the v owin, sometimes selfish, reasons. ‘ k

The white-tailed deers more than any other wildlife species in AVis-
't‘-.:m.in. s heen canght in a web-like conspiraey ol divergent interests
Phe sportsiman, the vacation: naturadist, the vosuel weenes, Ui poacher lhx.'
lovester, the former wnd the politician have all had their save The |1I't'\';l]t'l1l
idea seemed to be that deer populations wre o biological entity unfettered
by the requirements of other carthlv ercatures. l"t'\\i prople realized whal
Willaee Crance (1919, p- 140) cited as o kow ol biological sorplas that
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treats the matter of game populations: “Since game abundance on any one
tract of land in the natural course of events (without intentional or acci-
dental management) is temporary, and since the abundance camot be
maintained, the surplus during abundance periods should be harvested by
man if possible. In other words (and this needs to be repeated again and
again) it is impossible to stockpile game”.

Few people recognized the biological requirements of the species
concerned. Few people recognized the ever-changing status of the en-
vironment. The tragedy of the mule deer in the Kaibab National Forest
in Arizona was widely publicized and much criticized by a skeptical public
nurtured on a conservation policy that taught too much conserving and too
little wise resource use (Mann and Locke, 1931). By the middle "30% a
few brave people began to suggest that something was wrong at home.
Winter deer range in localized areas was being utilized beyond the capacity
to sustain deer. Damage to agricultural crops became serious enough to
prompt legislative action to provide for pavment of damages and the con-
struction of deer-proof fences. Artificial feeding of deer was begun in an
effort to prevent outright starvation.

Agricultural crop damage continued to increase and larger allotments
for dumage payments were necessary. Deer that had died during the winter
were found in ever-increasing numbers despite a greater effort to feed them
artificially. How and why these deer had died provided substance for many
an argument throughout the length and breadth of the state.

The cautious suggestion that deer populations must be reduced to
prevent  destruction of their range brought down a storm of criticism
that prompted “public-spirited” groups to organize “Save the Deer” clubs
in the spirit of conservation. It is of interest to note that the majority
of the “Save the Deer” clubs originated in resort arcas where vacationers
fished, drowsed in the sun, took walks in the second-growth woods and
especially valued a fleeting look at a wary whitetail.  “How could there
be too many deer?”

In 1937 the United States Congress, recognizing the value of wildlife
resources, passed the Federal Aid in Wildlife Restoration Act (50 Statutes
817). This law, more commonly known as the Pitman-Robertson Act,
authorized the expenditure of the annual revenues from the excise tax on
sporting arms and ammunition, contributed largelv by the hunter, for the
purchase and development of lands, restoration of natural environment
and for survevs and investigations dealing with wildlife problems. The
act provided that the tax revenues could be used by the states to defray
75 per cent of the cost of these activities if the state provided 25 per cent.
Other requircments for state p;u'licip;uion were aimed at prcvcnting misuse
of these monies.

In 1940 a Federal Aid Project (W-4-R) known as the “Deer Manage-
ment Research Project” was authorized to studv Wisconsin’s deer problems.

"
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The perspective written for the original project document is as follows:
“Wisconsin, having one of the major white-tailed deer ranges in the United
States, is in need of much additional accurate information regarding these
deer herds in order to properly manage and control them at present and
in the future. Practical problems of a Jocal nature such as winter yard
conditions, individual herd ranges, local sex ratios, hunting pressure,{and
comparative populations must be solved by a local study, as rescarch in
other states cannot answer these questions. In general, the study will be
one of ascertaining the status of local herds in relation to the total state
herds.  The findings, either positive or negative, will be used to secure
the best possible management of these herds.” .

Through participation in the Federal Aid in Wildlife Restoration Act,
Wisconsin embarked on a new era of wildlife conservation ideas where
scientific investigation formulates the basis for management recommenda-
tions. The remainder of this report deals with the facts disclosed by field
investigations of the Deer Project, with an interpretation of these fuct's, and
with management recommendations that field studies have produced.



Part Il — THE DEER HERD AND ASSOCIATED
SUBJECTS

Chapter 1V
Notes on Life History

Many things need to be known before deer management can become
a reality.  The historical perspective just presented is one important [actor.
The problems of deer food and cover are another.  The relations between
deer and the hunter, farmer, and outdoorsman are likewise important,
Still another aspect of management concerns the deer themselves,  Where
do thev live? What do they eat? What are their reproductive rates?
How much do they move around?  What causes them to die?  These and
other questions must be answered by the deer manager.  We do not clain
to have all the answers for all the questions, but the Decr Project has com-
piled a good many data leading to many of the answers.  These results
are discussed in this and the remaining chapters of Part 11,

Our life-history studies. were designed mainly to establish breeding
and fawning dates, since information was needed on the effect on breeding
of hunting seasons coinciding with the rut, and on the incidence and
importance to herd size of early and late breeding.  Another mujor cflort
was to determine food preferences and requirements of Wisconsin deer.
Food habit studies are treated in Chapter VI Life-history observations
other than breeding and fawning season data presented in this chapter have
been accumulated incidentally to other studies and are included primarily
to establish dates for such seasonal changes as antler development, antler
loss and pelage changes.  They supplement already adequate life-histon
studies of white-tailed deer, such as can be found in Trippensce (1948)
and Seton (1929).

The Breeding Season

The breeding season, usually termed “the rut”, takes place in the
full, Conception s followed by a gestation period of about 196 divs
(Cheatum and Morton, 19146). Breeding in Wisconsin apparently reaches

peak sometime during the period from November 10 o November 24,
Thirty-two sets ot embrvos aged according o the method deseribed by
Cheatum and Morton (1946) indicate that 62 per cent of lll'l'l‘(“llg does
are bred during this period (Tuble 4).
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A second period of breeding following the major period by approxi-
mately one month seems to be indicated. ‘The estrus period has been de-
termined by Cheatum and Morton (19468) to be 28 davs, with as many as
three consecutive heat periods if the doe is not bred.  Although our infor-
mation is limited, it appears that failure to conceive during the first heat
period (the hunting season, which usually comes at this time, could disrupt
the rut) results in a second period of breeding in December, consequent
later fawning, and production of fawns that are younger and hence less
developed by the time they must withstand their first winter.

TABLE 4
Bre¢eding Date of 32 Wisconsin Does

Central Northern
Period Area v Area Total Per Cent

Before October 1. .. __ .. 1 i 1 3
October 1-10__________. . s - -
October 11-20__________ - - - .
October 21-30__________ 1 £ 1 3
October 31-Nov., 9. ... 2 2 4 12
November 10-19_ .. ___. 4 8 12 37
November 20-29______. 3 A 8 25
November 30-Dec, 9____ s 1 1 3
December 10-19.______ 1% 1 2
December 20-29_ .. ___. - 2 2
December 30-Jan, 8__ __ o 1% 1

Totals. _____..._ 12 20 32

* Yearlings

Our data indicate that the breeding season in central and southern
Wisconsin may precede the season for the northern part of the state. Be-
cause our information is limited in this regurd, we cannot draw any definite
conclusions at this time. The speculation that central and southern Wis-
' consin deer do experience an earlier breeding season is partially substanti-
ated by comparison of the ages of fawns aged by tooth development criteria
(Severinghaus, 1949) during the 1950 and 1951 hunting seasons.  Tuble 5
shows that there are proportionately more fawns born before June 5 and
fewer fawns born after June 5 in the central area than in the northern areas.
(See Figure 7 for map of areas used in analvzing these and subsequent
data)

The differences between areas indicating later fuwns in the north are
highly significant statistically.  This seems to conflict with the popular
belief that the rut is carlier in the north than it is in the central area.

One unusual record of a late-born doe fawn from Douglas county was
made during the 1949 hunting season. This animal, killed November 20,
weighed 30 pounds and its age calculated by tooth development indicated

Most Wisconsin fawns

are born in May and June. Their spotted coats

good example of protective coloration.

TABLE 5

Age of Fawns Shot During the 1950 and 1951 Hunling Season

Age on Nov, 18;

Less Than
ala-ti Months Months

6 Maonths
and Over

S i

AT AWM

are a

Approrimale Total
Time of Birth: Before May 20 May 20-June 5 After June & Fawns
No.  Per Cent No. Per Cent No. Per Cent
CENTRAL
P . ooooasmmuse 57 27 M 25 102 48 2138
14451 B3 32 (1%} 24 112 43 258
“Fotal 110 30 117 25 214 45 471
NORTIHERN
1950 _ - 1 206 il 18 2140 H 427
] 341 (TR 257 29 117 13 Al DS S84
Towal ... 368 28 1094 15 744 57 1311
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Figure 7. Areas used in treating all data in this report.  The dotted line
separates the northwest and northeast sections of the northern area.
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that it must have been bom around August 20. In contrast to this record,
an embryvo taken from a doe killed on November 20, 1950 by a deer hunter
in Dunn county showed a 78-dav (level()pmcnt (see Appendix B for cri-
terion), indicating that it would have been born around March 18, These
extremes show a five-month spread in fawning dates.

We are of the opinion that additional information relative to the breed-
ing season deserves future emphasis since it s entirely possible that late
breeding (hence later fawning and weaker fawns going into the winter
period) may be an important factor in herd mortality.  1f it is found that
late l)reeding is affocting a significant percentage of bree(ling does, this
undesirable factor mav be partially eliminated by schcduling the hunting
season to follow, rather than coincide with, the period of major l)r(vcding
activity,

Pelage

White-tailed deer undergo two complete  pelage changes annually
(Burt, 1946). The “gray” winter coat is shed during Mav and early
June, mainly from May 15 to June 15. The winter pelage is replaced by
the “red” summer coat which is shed between September 1 and September
25 (Figure 8). Fawns are born with summer pelage that is marked on
the side and back with white spots.  These characteristic markings are re-
tained until the fall pelage change.

Albinism is not uncommon in white-tailed deer (Burt, 1946, Shiras,
1938). In Wisconsin, pure, and partially albino deer are reported quite
regularly. A group of three albino deer was photographed by Staber Reese,
Wisconsin  Conservation Departiment plmmgmphcr, near Boulder Junction
in Vilas county in 1950.

Burt (1946) reports that there are no records of melanism jn Michigan
deer.  There has been one sight report of melanism in Wisconsin deer, a
doe from Vilas county in 1948 (Anonvmous, 1948).

Antlers

The antlers of male deer are grown and shed amually.  Antler de-
velopment begins about April 1 and by the latter part of August is normally
complete (Figure 8). The velvet, a skin 'ubundzmtl_v supplied with blood
vessels, covers growing antlers.  \When development s completed in late
summer the velvet dries up and peels off. It i during this period that
l)nck-rnl)bings are noted on trees and shrubs, When the velvet has been
completely rubbed off, usually by mid-October, the horns are said to be
“polished”.

Antler point counts made from 1940 through 1950 on 3,892 Wisconsin
forked-horn bucks show an average of 7 points prer buck. Antler develop-
ment of 1,531 bucks aged by tooth criteria in the 1950 and 1951 deer

. v

hunting scasons is <hown in Falile & o .
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MAJORITY
ANTLERS
DROPPED

Antler Development

Figure 8. Pelage and antler phenology for Wisconsin deer.

e R S V-

Albino deer are reported regularly in Wisconsin.  This group of 3 was photo-
graphed near Boulder Junction, Vilas county, in Murch, 1950,

shown that the best antler development is found on the best vange and that
point counts cannot be used as reliable eriteria of uge. “table 6 substanti-
ates this finding for individual deer, although a trend toward a greater

namber of points can be correlated with age.

Table 7 gives average antler benn dimaneters of bucks aged during the
1950 and 1931 scasons. Significant diflerences in antler points and beam
diuneters exist between adjaeent age classes up to 3% vears in 1950 and
between all classes in 1951 Beam dineters differ significantly in the
2i-vear and 3H-vear groups between the central and the northern aveas,
bt there are no differences hetween the northwest and northeast aveas.
These differences point up variations in antler development between areas
of vood and poor deer range. The central arca, which at the time of these
checks had the state’s highest deer densities and poorest soil types, showed
the smallest beam diameters and poorest racks.  With the availible data
however, these differences between areas can ondy be called sipmificant in
the 2%-vear and 3k-vear ape classes, and are reliuble criteria ondy for Lage

samples and not for individual deer.
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TABLE 6
Percentage Frequency of Antler-Point Classes of 1,531 Bucks Shot During the
1850 and 1951 Hunting Seasons®
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Chapter V
Deer Movements

FFor the past fifteen vears, movement studies have been an integral
part of game rescarch projects. Where a deer or any other game animal
is at a given time, or where he may be ex])e('ted to go in a (1;!}' Or il Season
or ayear must be known before intelligent management can be undertaken.
Establishing refuges or managing habitat, for example, are worthless unless
there is evidence that deer will use the refuge or the managed area at the
proper times.

Various teclmiques have been used in studies of deer movements in
other states.  Hahn and Taylor (1950) placed bells on deer in the Edwards
Plateau region of Texas.  Leopold et al. (1951) used plastic markers and
iugs in a study of mule deer movements in California.  (Mson (1938) and
Bartlett (1938) have reported on the results of deer car-tagging studies
for Minnesota and Michigan, respectively.

The Wisconsin studies have been of the latier tvpe. The data in this
chapter were compiled from returns of deer tagged during the period 1936
to 1951, Prior to the inception of the Deer Project, a few deer had been
tagged and transplanted by the Wisconsin Conservation Department from
the 1,270-acre enclosure of the DuPont Powder Company at Barksdale in
Bayficld county.  During the first vear of research project activity (1940-
41), considerable emphasis was placed on trapping and tagging deer in
their winter yards.  This activity was aided at that time by the man-
power resources of the C.C.C. program.

Since 1947, no trapping and tagging has been done, with the exception
of such trapping as was necessary to relieve the eritical browse conditions
at Barksdale.  Deer removed from Barksdale were released in a number
of areas,

All eflorts through the vears have resulted inoa total of 898 deer
trapped, of which 21 were lost to trapping accidents.  The low trap
mortality (2 per cent) speaks well for the effectiveness of the Stephenson-
type deer trap (U, S, Forest Service, 1940) used inall operations.

Annual Cruising Radius

The major objectives of the trapping and tagging program were to
obtain mformation on deer survival, on movements ol transplanted deer
compared to movements of deer tagged and released on their presumed
normal home range, and on annual cruising vading,  We  define annual
cruising radius as the radius of the arca that a deer may range in during
a one-year period. ‘

52

A Stephenson-type deer trap used at the Barksdale powder plant enclosure in
Bayficld county, 1936,

Only a small percentage of the deer tags have heen recovered, Taz
returns from 78 deer have provided usible information on movements.  Of
these, 35 have been from deer trapped and released on their normal home
range.  The remaining 43 tags are [rom deer that were transplanted hefore
release.

Tables 8 and 9 compare the movements of deer released on home range
and movements of deer released after transpluting. These deer were
trapped and tagged during the normal varding period,  January through
March, and recovered by hunters during November hunting seasons. Three
exceptions, one train kill, and two car kills, have been included.  These
animals were killed during Mav and June and are presumed o have heen
on summer range,  Distances moved are based on map measurements of
straight line distances from release to return, Where return descriptions
have been located only o the nearest section, an average of the maximum
and minimum: distances conecivably traveled has been used as a measure
of the distancee traveled.

It is apparent from Tables 8 and 9 that deer transplanted to new
locations move more than deer on their home range.  Deer trapped on

53
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TABLE 8
Movement of 78 Tagged Deer from Winter to Summer Range

Released on Home Range Transplanted Before Kelease

Miles Mored Bucks Docs  Total Per Cent Bucks Does  Total Per Cent

0- 1.5 ... 7 R 15 43 5 H 10 24
1.6- 3.0 ____ 2 1 3 9 o 1 10 23
3.1-4.57 . ) ] 6 17 2 2 4 9
4.6- 6.0_.__. 1 2 B 1 ] R ] 2
6.1- 7.5 ... 4 1 3 14 ] 2 3 7
7.6-9.0____. . 1 1 4 - -- o
9.1-10.6 ___. 1 - 1 3 1 J 4 9
10.6-12.0..___ .- 1 1 3 2 1 3 7
12.1-13.6. . _. - - . - . [} 1 2
13.6-15.0_____ . - - . .. 1 1 2
15.1-16.5_ ... - - o . 1 .- 1 2
16 .6-18.0.___. .- .- - . 3 . 3 7
18.1-19.5_.. .. __ .- - - 1 - 1 2
19.6-plus____. .- .. - . .- 1* 1 2

Totals .. _._. 20 15 35 206 17 43

* This doe moved 26.5 miles from the release site to where she was shot by a hunter,

TABLE 9
Comparison of Movements of Transplanted Tagged Deer and
Deer Tagged on Home Range

Miles Moved Per Cent Recovered Within

Range Average 1.5 Mi. 3 Mi. 6 Mi. 9 Mi. 12 Mi.

20 Home Range Bucks. 0-10.5 3.3 35 45 75 95 100
15 Home Range Does.. 0-12.0 3.3 53 60 80 o3 100
26 Transplanted Bucks. 0-19.5 6.2 19 M (159 GY Y]
17 Transplanted Does .. 0-26.5 6.8* 29 33 47 39 82

*If the doe that traveled 26.5 miles is excluded, the average distance moved by
remaining does is 5.9 miles.
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home range moved on the average about 3.5 miles from winter to summer
range. Transplanted deer moved an average of about 6 miles.

A 6-mile radius of movement included 75 per cent of the home-
range bucks and 67 per cent of the home-range does on which there were
returns. Movements over 12 miles were found only among transplanted
deer. Thus it seems likely that 6 miles is the average annual cruising
radius for deer in a given vard.

White-tailed deer are not generally considered migratory, although a
portion of them (Figure 17) use suminer ranges that are distinet and
separate from their winter range. This annual cvele of movements by deer
within their home range is associated with the effects of season on food
supplies, need for adequate cover or protection, and breeding requirements.
In fall the succulent green plants that have provided food during the
summer drv up and deer tend to seek out areas where acorns, wintergreen,
new seedings, or hayfields are available. Cold weather and deep snows
force deer to seek out areas within their home range that will provide pro-
tection from the rigors of winter. When spring comes deer again disperse
from their limited wintering areas.

There is some reason to believe that white-tailed deer in the Great
Lakes region once were migratory in the strict sense of the word. Shiras
(1936, pp. 206-207) reported that prior to the late 1800’s “on the south
shore of Lake Superior, including all northern Michigan and Wisconsin,
there once existed a spring and fall movement of white-tailed deer that
possessed all the characteristics of a true migration.

“. .. As soon as the depth of snow permitted, thousands of does worked
their way north from their wintering ground near Lake Michigan or into
Wisconsin, traveling alone into a broad belt a little back from the south
shore of Lake Superior, where a few weeks later the fawns were born.
The bucks came more leisurely, but by early May the migration was over.”

Does, fuwns and vearlings began to move south with the arrival of
the first fall frosts and cold winds. Thousands of deer left the lake shore
area in September, long before the heavy snows.

Shiras believed that the migration was due to the deep snow in the
region of Lake Superior.  Deer were said to follow many old and deeply-
cut trails.  “In swamps they were like the caribou trails found in New-
foundland” (p. 207). Deer migrated when winds blew from the north-
west, and only in the davtime. Traveling stopped when the wind died
or shifted to the south.

Shiras said (p. 207) the migrations ended with the building of wire
fences along railroads.  This supposedly prevented free movement of the
deer and forced them into winter vards where they fell prev to wolves
and lawless hunters.

1t hardly seems likelv that barbed wire fences would stop a movement
of deer.  Perhaps Shiras was referring to chunges in the Jand that accom-
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panied the building of railroads and the construction of fences.  As for
the fence itself, deer have, at least by the present day, become accustomed
to them and except for occasional accidents, manage to get through,
under, or over them without difficulty.

Nevertheless, 1. H. Bartlett (personal communication) has notes of
several early settlers and travelers in the area of the Wisconsin-Michigan
border near Lake Vieux Desert which indicate that Shiras was correct in
his conteation of pre-settlement migration of deer. These references indi-
cate that Indians took advantage of the migration to kill their winter supply
of meat, Drift fences, constructed of forest debrs, were set in the path
of migrating herds to force them through narrow openings where they
could be killed easilv.

At the present time we have no evidence of such seasonal migration
or any evidence of “century-old, deeply-cut” migration trails.

Homing Instinct

Leopold et al. (1951, p. 81) in a study of tagged mule deer on the
Jawbone Range in California concluded that “. . . every adult deer seems to
have a highly specific and localized home range to which it returns each
winter.  Close observation of the deer arriving on the winter range indi-
cates that each adult animal knows precisely where it is going and leaves
the” main trail (and the company of other migrating deer) at the most
convenient point to veach its own customary winter area.”  They reported
further that “we . . . are inclined to the belief that most Jawbone deer
return regularly to habitual home ranges in summer as they do in winter”
(p. 81).

Olson (1938, p. 282) savs of the Minnesota tagging experiments,
“threc deer tagged in 1936 were retaken in 1937 in the same yard, indicat-
ing that there is a strong tendency to return o the same vard each wiunter”,

We have recorded two cases of transplanted deer retwmning to areas
where originally trapped that would seem to indicate familiarity with
home range, or a homing character, or both. In one case, an adult doe
trapped at the Barksdale enclosure and refeased on Madeline Island in
Lake Superior at a distance of 13 miles (and 1% miles from the mainlnd)
was recovered the following spring as a car-kill just outside the main gate
of the enclosure. In another case, a deer trapped for use in feeding experi-
ments in Jackson countv and released at the site of the experiments six
miles from the point of capture was taken by a hunter within one mile of
the site where it was originally trapped.  In addition to these records,
our trapping records for the Camp Rusk area of Rusk county in the winter
of 1948-49 showed that out of 25 deer trapped, nine had been tagged and
released in the area following prior experiments.  Four of the nine had
been released in the spring of 1946, one in 1947 and four in 1948, at the
site where trapped in1949,

(3]
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Certainlv the Iatter records indicate that many animals do return to
the same vard winter after winter.  There is, of course, no data to indicate
what hzlpl.)(‘.ns to the many deer that were not r('c;lplurcd in the same ynr(\.
The same holds true for the possible homing character indicated by the
veturas of transplanted deer from: Jackson conty and Madeline Island.

What is the evidence against the existence of a homing character cr
the oftea-acceptetd premise that deer always return to the seme vard?  The
movements of deer lr;msplu:*.led for some distance show no trend toward a
wii-drectonal movement away from the release site.  Figure 9 illustrates
(s pot for deer treppe b in the B-rkstle enclosure anl released 109
m'les to the southwest at the Crex Meadows Public Hunting Grounds in
Buraett countv.  This woull seem to rule out the existence in deer of a
“homing insm;cl" of the tyvpe associated with homing pigeons. If deer are
able to find home, we beleve the results of the Crex Meacows transplast
of Buksdale deer indicate that the distance from which deer are able to
return or choose to return is limited.

Perhaps a homing character, if it does exist, is related to familiarity
with the sights, and more pruha\l)l_\' the smells and sounds, of the home
range. A number of emplovees of the Barksdale plant told our trappers at
the time the deer were being moved to Madeline Istand, that “The first
time those deer hear the plant whiste, thevll be running back home”.
There is little evidence, with the exception of the doe alreadv mentioned.
to indicate that there was any attempt on the part of the deer transplanted
to this island to return.  Six tagged deer shot by hunters and one car-kill on
the island indicate that the majority of these deer remained close to the
release site.

In all likelihood the return of the single doe to the immediate vicinity,
of the original Barksdale trapping site after being transplanted for a distance
of 13 miles is simply a chance happening,. Possibly the record of the
Jackson county doe can be explained in a similar manner. But how then
can we explain the fact that numbers of deer have been recovered in areas
where first trapped at one-, two-, three-, and four-vear intervals after
release?  First of all, let us consider the points of evidence which indicate
that manv deer do not return to the same arcas cvery winter or summer.

Our trapping records show the movement between winters of two
deer that did not return to the same vard the winter following tagging.
One of these deer was found dead in March, presumably of starvation, at
a distance of nine miles from the site of the original tagging in Vilas county.
Another was found dead in a farmer’s field in Bavficld county, 13 miles
from the site of original tagging and release in the Flag vard. This deer
was described by Warden Fred Minor as having a swelling on the groin,
and mav have been run by dogs. Nevertheless it hardly seems likely that
the animal could have been run for 13 miles.
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Figure 9. Location of returns from tagged deer transplanted to Crex Mecadows
Public Hunting Grounds, Burnett county.

During the past 10 to 15 vears there have been almost phenomenal
increases in deer populations in areas outside the major deer ranges in
central and northern Wisconsin.  To many interested people the increases
in deer numbers in the southern counties have appeared to be nothing
short of a large-scale deer “migration” from northern Wisconsin.  We do
not believe this to be a pronounced migratory movement, particularly in
view of the 12-mile maximum movement indicated by homc-ramge' tag
returns.  We do feel that it is the result of short dispersal movements re-
sulting from high populations in the north coupled with high reproductive
rates in the new southern range. However, the fact that the deer that
have appeared in the southern areas had to come from somewhere and
stay is an argument against the claim that deer invariably return to the
same vard each winter or the same range each summer. ’

Leopold ¢t al. (1951) indicate that it is the vearling clement of the
population which accounts for movements and interchange of animals
from varions mule deer ranges in California.  “During the summer the
does rear their fawns; the vearlings, being temporarily dispossessed, tend
to disperse and wander . .7 (p. 48).  While this mav be the case, we
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have failed to find anv conclusive proof, either in our field studies or in
the literature, that it is the case in Wisconsin.

It is an established fact in Wisconsin that nothing will move deer
like a logging operation. Where these operations are begun before heavy
snowfall and conducted in suitable cover, they inevitably attract deer that
app:\rently have previously wintered elsewhere.  Artificial feeding, when
begun carly in the winter before decp snows, seems to have a similar
effect. Feeding programs are usually begun late in winter at a time when
deer are already yarded, and serve to concentrate deer from the varding
arca only. However, some observations of private feeding operations
indicate that if feeding is started as carly as November, deer will be at-
tracted and held that might otherwise winter somewhere else.  We know
by observation that these deer are not all vearlings.

Concentrations of deer are possible at all times of the vear.  Winter
concentrations are generally recognized, but there arce also concentrations
of deer on fields in the spring and fall, and in areas with good mast crops.
The idea of prescribed summer and winter ranges is not entirelv compatible
with the situation in Wisconsin.  Although deer may have a definite
affinity for certain areas, there would seem to be an almost continnous move-
ment bv a portion of the animals in response to changes in food and cover
requirements and availability.

Tag returns have indicated that approximately 40 per cent of deer
released at trapping sites were recovercd on smnmer range within 1% miles
of their wintering area. Apparently these deer had found their entire vearly
food and cover requirements within an arca not much more than three
miles in diameter. Hamilton (1939, p. 304) makes reference to some deer
in New York that had a vearly range with a radius of 200 vards.

It seems likely that some deer develop a familiarity with a relatively
small area and develop such an affinity for it that as long as their habitat
requirements are met lhcy do not leave it.  However, it also seems certain
that this affinity is not so strong that they will not leave when habitat condi-
tions deteriorate or when other disturbing influences affeet thelr survival.

If we assume that some deer travel as much as twelve miles from the
tagging site (which is indicated by the returns) and return during a
successive winter (for which our data offer no proof) we must ascribe to
the animal either familiarity with the winter range, summer range and the
area between, or we must say he has homing ability (to the extent that
he need not rely upon ordinary senses of sight, smell and hearing, but has
a “sixth sense”), or (and this seems more logical) that in the course of
random movements, he is led by features of topography to retwrn in suc-
cessive years to the same area for winter cover.  In other words, if we may
suppose a winter yard is located on X creek, a deer may move up the X
creek watershed to suituble summer habitat, in which case he probably
spends the entire summer moving about somewhere within the confines



When snow is deep, deer concentrale in yards and move aboul on well-traveled
trails, Florence county, 1938,

of the watershed. In fall when snows and cold weather impel the deer to
seek yarding cover he moves down-drainage until he finds an area which
satisfies his requirements.  1f the particular varding area from which he left
the previous spring is the nearest area in the watershed satisfving varding re-
quirements, he will winter on it.  Presumably if his summer movement
has carried him beyvond the confines of his normal summer range he will
accept anyv area meeting his requirements which he mav encounter in the
search for varding cover.

The evidence from the Barksdale deer released on Crex Meadows and
Madeline Island proves to our satisfaction that a deer has no sixth sense.
To ascribe homing to memory or familiarity  based on sight, smell or
sounds also seems to be an imaginative gesture, implving a facility for
memory that must extend over pcrioc[s of several months.

In our opinion, movements are contralled primarilv by habitat re-
quirements.  While a deer mav become familiar with an area for a short
time because of normal sensory contaets, the removal from and return to
specific areas separated by distances greater than three miles during various
periods of the year is controlled move by the character of the land than by
any other factor which could conceivably influence such movement.
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Movements During Yarding Periods

How far will 2 deer move in a dav?  Again, it would scem that this
d(-.pvnds to a large extent upon the adequacy or inadequacies of a p-.n'licnlnr
habitat.  Where food, water and desirable cover wre found on the same
forty acres there is probably little movement out of that forty from one day
to the next. However, a deer will move wherever some aspect of habitat
becomes deficient, or when he is subjected to violent disturbance.  Such
movement will be to a degree governed largely by his ability to move at
that season, and without regard to dailv cruising raidus or home range.

We believe this is demonstrated by the terms “loose™ or “partial”
yarding which are used elsewhere in this report.  Partial varding accom-
panies mild winters that have less than normal snowfall.  During these
winters deer move throughout large portions of the range that are normally
abandoned during winters of normal or greater-than-normal snowfall.

Winter yarding appears to be a restriction of movement resulting from
the need for protection during deep snows and cold weather.  Deep snow
and extended periods of cold weather restrict deer movements to the con-
fines of the yvarding cover. Conversely, less snow and milder winter weather
permits: wider ranging from varding cover. Yarding characteristics are
more thoroughly discussed in Chapter X11.

During the winter of 1940-11, a0 deer tagging operation in the Elk
River deer vard in Price county by the U. S, Forest Service, Wisconsin
Cnnser\".llim.l Department and C.C.C. l)ruvi(led some information on winter
movements within a varding area. A total of 60 deer were trapped during
the period January 20 to March 31, 1941 The total number of catches.
including repeats, was 291 Traps were distributed in two north-south
lines, each % of a mile in length. One line extended north and one south
of an east-west road that roughly bisects the vard.  Additional traps were
distributed at distances of more than one mile from both of these lines.

William W. Barton of the U. S. Forest Service prepared an un-
lml)!ishe(! report on this project. His summary of winter movements within
the yard indicated by repeaters in traps is very brief.  In spite of this it
is apparent that a majority of the deer taken more than once were trapped
no farther than one-fourth mile from the site of the original trapping,

In this particular vard and winter, starvation losses were quite heavy
as evidenced by Barton's report that “about 40 deer that died in this period
(March 16 to March 31) have been found.  Most of these were in the
Elk River deer vard.”  The facts that many of the deer were in critical
phvsical condition and that cedar foliage was being provided as bait at
the traps may have tended to cause greater-than-normal - restriction of
movement,  However, we believe that one-quarter mile s probably the
extent of the normal daily movement of tightly-varded deer in winter.

Heavy concentrations of deer in the vicinity of artificial feeding sta-
tions tend to support such a view (Kabat, Collias and Guettinger, 1953).



Heavily used deer trail in the Empire vard, Douglas county.

Once the deer have been acenstomed Lo feeding at one of these stations
there is little movement away from them,  Where water is available, deer
will often wander off for a drink after feeding, but the heaviest concentra-
tion of deer beds is usually in the area of conifer cover closest to the feed-
g station.  Only rarely do the well-pucked trails that mark the vicinity of
the station extend bevond a quarter-mile radins from the station,  Where
fvvding is not practiced we presame that when winter food requirements
are et on the same forty as are the winter cove requirements, there will
be no movement from the forty, barving disturbance by man or predators.
However, as mentioned before, we liave noted that where normal food re-

Jurements ave not wet, there is a tendency to move areater distiunices.

Chapter VI
Deer Food Habits

A basic deer management problem concerns natural food supplies.
More particularly it concerns food supplies on the winier range, since the
amount of available and palatable food in winter is one of the priveipal
factors limiting the size of Wiscousin deer popdations. Forage during the
spring, summer and fall seasous s generally abundant and scldom
problem.

Deer food habit studies, if they are to be meaningful, must necessarily
deal with considerably more than a simple list of what a deer eats, A
knowledge of preference or palatability is important to the RINEC manager
who must know what deer browse plants to encourage. The quantity of
certain foods a deer requires per dav must be determined hefore the munber
of deer a speciic range can sustain in healthy condition can be deternnined.
A knowledge of the tolerance browse species exhibit to varions degrees of
browsing, the effect of various degrees of browsing on the plant species
compaosition of the vange, and the effect of over-utilization of winter Lo s
plants on the deer themselves are also important.

This chapter deals specifically with what o deer cats, what winter
foods a deer prefers, and how wmuch food o deer requires per dav, A
number of methods have been used to detertaine what o deer eats:
1) watching leeding deer; 2) “snow trailing”™ or following a fresh dee
track ()I)St'l'\'illg species hrowsed l)_\' the deer in passing; 3} by coutrolled
feeding experiments; 4) analvzing the stomach contents of deer, Stomaech
analvses tell the volume of the varions browse species caten as well oy

\\'h.lf l]l(PSL‘- Sl)('CiL’S are.

Spring, Swmuer and Fall Foods

Spring and summer foods vy considerably with oculity and include
a wide varicty of species. Table 10 lists some plats caten by deer in
spring and summer. It is by no means complete list, but it is representas
tive of what a deer cats during this period. No stomach wnalvsis duta for
Wiscunsin are availuble for this tinse of the yeur.

Tu tall, browse from trees and shrubs beaing to nale P a4 grealer
percentage of o deer’s diet s the succulent sutner plants (h"\ up. Large
quantitios ob must are eaten when it is Wwandabide. However, sunnner foods
stilf obtainable are veadilv tiken, Tuble 11 prosents o paatiad list of
toods bused on ficld observations and examinution: of stomacl: contonts,

A swnple of full food consuniption by volunie is given in Table 12,
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TABLE 10
Partial Check List of Foods Eaten by Deer in Spring and Summer

HARDWOODS

Aspen (Populus spp.) leaves and tips, especially sucker shoots
Basswood (7'ilia americana) leaves and tips

Black cherry (Prunus serolina) leaves and tips
Chokecherry (Prunus virginiana) leaves and tips
Elm (Ulmus spp.) leaves

Mountain ash (Pyrus americana) leaves and tips
Oak (Qucercus spp.) leaves

Pin cherry (Prunus pennsylranica) leaves and tips
Red maple (Acer rubrum) leaves and tips

White birch (Betula papyrifera) leaves and tips
Willow (Saliz spp.) leaves and tips

SHRUBS

Bearberry (Arclostaphylos Uva-ursy)
Dewberry (Rubus sp.)

Elderberry (Sambucus spp.) leaves and tips
Hazelnut (Corylus americana) leaves and tips
Honeysuckle (Lonicera sp.) leaves and tips
Juneberry (Amelanchier sp.) leaves and tips
Nannyberry (Viburnum Lentayo)

Sweet fern (Comptonia peregrina)
Wintergreen (Gaultheria procumbens)

HERBS

Alfalfa (Medicago sativa)

Bracken fern (Pteridium aguilinum)

Buckwheat (Fagopyrum sagittatum)

Bunchberry (Cornus canadensis)

Bur-reed (Sparganium sp.)

Clover (T'rifolium spp.) leaves and tips

Corn (Zea Mays) lcaves

Cultivated bean (Phaseolus spp.) leaves and pods
Cultivated carrot (Daucus carofa )tops
Cultivated pea (Pisum sativum) leaves and pods
Duck potato (Sagittaria spp.)

Goldenrod (Solidago spp.)

Grass (Graminae)

Milkweed (Asclepias 8pp.)

Pond weed (Potamogeton spp.)

Sedge Cyperaceae), especially after spring burns
Smartweed (Polygonum spp.)

Soybean (Glycine Maz) leaves and tips
Sunflower (Helianthus spp.) leaves

Vetch (Vicia sp.)

Wheat (Triticum aestivum)

Wild lettuce (Lactuca sp.)

‘Wild pea (Lathyrus sp.)

Wild rice (Zizania aquatica)

Wood fern (Dryopteris sp.)
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TABLE 11
Partial Check List of Foods Eaten by Deer in Fall

CONIFERS

Balsam (Abies balsamea)
Hemlock (Tsuga canadensis)
Jack Pine (Pinus Banksiana)
White cedar (Thuja occidentalis)
White pine (Pinus strobus)

Yew (Taxus canadensis)

HARDWOODS

Aspen (Populus spp.)

Basswood (Tilia americana)

Beech (Fagus grandifolia) mast
Black cherry (Prunus serotina)
Chokecherry (FPrunus virginiana)
Cultivated apple (Pyrus spp.) fruit and stems
Mountain ash (Pyrus americana)
Oak (Quercus spp.) mast and stems
Pin cherry (Prunus pennsylvanica)
Red maple (Acer rubrum)
Thornapple (Cratuegus spp.) fruit
Willow (Salir spp.)

SHRUBS

Altornate-leaved dogwood (Cornus alternifolia)
Bearberry (Arctostaphylos Ura-ursi)
Blueberry (Vaccinium spp.)
Cranberry (Vaccinium spp.)

Holly (Jlex sp.)

Juneberry (Ameclanchier sp.)
Moosewood (Dirca palustris)
Mountain maple (Acer spicatum)
Red-osler dogwood (Cornus stolonifcra)
Wild currant (#1bes spp.)

Wintergreen (Gaultheria procumbens)

HERBS

Alfalfa (Medicago satira)

Aster (Aster sp.)

Bracken fern (Pteridium aguilinum)
Bunchberry (Cornus canadensis)
Clover (Trifolivm spp.)

('_‘-oldcnrod (Solidago spp.)

Grass (Graminae)

Strawherry (Fragaria spp.)

Vetch (Viera sp.)

Waood fern (Dryopteris sp.)



66 Deer Foop HABITS i DEeer Foop HaBiTs 67

Winter Foods
TABLE 12 er Foods
. . . . . ‘4 i . ite ire < AV . >
Stomach Contents of 387 Northern Wisconsin Deer from the 1943 Hunting Season ; .\\ inter feeding habits and requirements ()f d'cer have come \.mdor close
scrutiny because deer concentrations on the limited areas of winter range
Per Cent of ()P er Cent H increase browse pressure on browse species available during this period.
J ' ccurrence H
10, ar waore by Volume or Occurrence: Total Volume i . . - ] ) )
v ) 20.3 36.2 ‘ Determination of palatability for winter browse species requires
Hemlock (Twuge canadensis) .o .ocooomooee 15.0 31.0 : numerous field observations over a considerable period of years. The Deer
White cedar (Thuja occidentalis) - - - oo —oomoo-- 1.5 , 36.0 . .\ 7
g Ahics bal Ve o 1. > : Project has field records of browse preference and palatability for a twelve-
Balsam (Abies balsamea) - - . 10.5 25.1 : :
Aspen (P’opulus lrrmulwldcs. P. balsamifera) - . .- ““. 13.2 ; vear pcriod.
Jack pine (Pinus Banksiana) .. .o oo ooooooo- - 5 16.5 ’
Alder (.»Hnun(r(‘"uo;w;. A crmpa);’;r.n-s-)—- i 1.0 10.6 Regional variations in palatability of certain browse species, possibly
Wintergreen (Gawltheria procun ) oo P 19.1 date s Seee, . ( 0 . 8 e
Hagelnat (Corglius cornuta, C. americana) - - - -- 0(“ 137 related to soil fertility, prohibit the final classification of all species in a
Maple (teer rubrum, A. saccharum) ... oo 17 10.0 specific rank of palatability. As a general rule, palatabilitv ratings for
Wood fern (Dryopleris SP) oo oo occmmnmmmnme e winter browse species listed in Table 13 and Appendix C will follow a
o : preference  pattern beginning with Group I and following in sequence
3,06 10 9.9, by Volume or Oceurrence: . h G ’ ~ . X s . .
' il Grass (Graminge, ine. Foa pratensis, Atena : thruug,h roup IV, . For example. species in ('Zmup I will not he‘ con-
Biveh(Betula ’"”Z";;'F;"i B. I"‘”l" " ‘P satira, Oryzopxis asperifolia) ' spicuously browsed if an abundance of browse is available from species in
sacket fungus acdalea cp., L.enziles ¥, R M A . x ~ . . . .
”l,‘:,z,‘”l,.,r'u‘:p Schizophyllicm sp.) Lichen (Unur;: sp.. !:ar;:wlt)a sp.) Croup I, except in a circumstance where abundant hardwoods in the
f N SP., - 2 d ) 7 hi e Tinug Strobus . . . . . . o e N .
Bunchberry (Cornns canadensis) White pine ( higher classifications appear in mixtures with limited amounts of conifers
o ) : of the lower classifications. In such a case browsing is invariably more
¢« 4.00, by YVolume or Oceurrence: . . s . . Y .
1.0% 1o 5.9% by - Norway pine (Pinss resinosa) : conspicuous on the low-palatable conifers, regardless of palatability.  This
Alternate dogwood (( ""“‘;,'d“.’r,;":{"l'“) Oak (Quereus spp.. Ine. Q. rubra, Q. macro- 7 seems to be the result of a dietary requirement or desire for mixtures of hard-
Ash (Frarinus americana, F. niy, i ., S 5 y . . . .
Hes .(.u. 1y (CArctostaphylos Urva-ursi) carpa) ' . . wood and conifer browse whenever it is pussible to obtain such mixtures.
e | ¥ .| { limiana) Red-osier dogwood (Cornug stolonifera) ; .
Bine beeh (Carpogus carolinan " e . . . . . P
Lo rosemary (A ndromeda glaucophylla) Rose (Kosa sp.) o . Stomach analysis data for the winter period are given in Tables 14 and
log rozemary ( Sedge (Cyperaceae, inc. Carex spp.) - - <
. gy > . 9 ’) s » g 9 ¥ > Q L
Chokeherry ¢Pyrus "“"",""“""f') ) Sumac (Rhus typhina, R. Glabra) ; 15 to show sample percentages by volume and occurrence of food consumed
Elm (Ol spp., ine, U amencana 5 e . ; i = leves n . Q
Labrador tea :I'.mlu m grocnlandicum) hwce: fcrln (((A(I)":"i):::";":ll'l‘);rru”"") : by deer on poor winter range.  Stomach analvses of deer found dead at or
At . . L g Sweet gale ] ’ £ . foecli . . . .
Laurcl (Kalmia polifolia) et :?:I‘i‘:]('l?li"“(' T \ near artificial feeding stations show that deer eat available natural foods
Leatherleaf (Chamacdaphne caliiculata Wild eherry (Prunus spp., ine, P, despite the addition of artificial foods (Table 15).
Mo holly (Nemopanthus micronala) . > serofined) ‘
AL maple (Aeer xpicatum) pennsylranica, P.acrotina
New Jersey tea (Ceanothus americanus) Willow (Salir spp.)
Less than 1055 by Velume or Occurrence: TABLE 13
: - ) Naytlower (Maianthemum canadensc) Palatabili . : 5 Wi ) R .
Basswood (Tilia americana Prince’s pine (Chimaphila umbellata) alatability Ratings for 32 Winter Deer Browse Species
tedsteaw (Galivm sp.) . X klerry .
:!‘l:u'\k spruce (I'iwu'uuu'iuuu) lmlp:)?::{‘.'-:r::llf;‘I'\':;Inr.in‘rln‘::bl'»‘:lj}v)'?)) GROUP | GROUP 11 GROUP 111 GROUP IV
o ("m.hl'i" " fw‘;i“"" " g:lr):\':;'rrv (Gaultheria hispidula) w 2nd Choice) (3rd Choice) (Starvation)
:-m.h “;)T 2(\:'::/:‘.:’))"“ B solomon's seal (Smilacina trifolia) M dogwood Basswood Aspen AMder
‘.',',' nlt ,H o ;/:(.,',,,',, m O yreoccos) Strawherry (Fragaria sp) American yew Black cherry Halsam Black spruce
I‘I‘lm ):)ll.l.\k\\ll'( ‘u (‘I'oll/{l"-uum cilinode) Twinflower (Linnaea borealis) . Hoemiock Blueberry Black ash Hardhact
Calse * K ! ve e > . s cerla) e @ i HIN N
. . gina ereeper (Parthenocissus anserla) Mountain ash lack pine aze el s
. el (Coplis groentandica) Virgina creeper ! i Jaek pine Hazel Prickly ash
(I'l("-l-(lnlhl:hl‘!rs«n(l‘;,«'r.;\'”;(;";;.nrnmn trilobwm) White spruce (Picea glauca) Red maple Junehorry Holly Tamarack
" ‘_mf lfl: oonicera sp.) Wild plum (Prunus uul.t'lju'ant}) Sunae Mountain maple Norway pine White spricee
}lmul}m( ((l .ll. '“’ 1 'J‘I.l ) Winter-berry (Her verticdlata) White cedar White pine Red oak
Juneberry (dmelanchicr sp. K . e - N . . i
I"'tlll‘\ 'S lilvmh (Polygoram PPersicaria) Yew (Tarus canadensis) Wintergreen Yellow birch Rubus
ady s : ! Black willow White birch
Unidentiticd material 0.5 per cent by volume, *
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TABLE 14
Stomach Contents of 55 Northern Wisconsin Deer from Starvation Range,
January-March, 1943°

Per Cent  Per Cent
of Total Occur-

Foods Volume rence

Balsam (Abies balsamea) - - . . . o oo oo 43.1 £5
Spruce (Picea mariana, P.glauca) - .. - - -- 11.9 31
Alder (Alnusrugosa) . _ - o oo o 9.8 25
White cedar (Thuja occidentalts) . - - - oo oo oo 7.3 45
Hemlock (Tsuga canadensis) - . . oo .o 7.0 18
Jack pine (Pinus Banksiana) .. .. ..o 3.8 11
Birch (Betula SPP.) - o - - oo e oo e e - 1.9 18
Hard maple (Acer saccharum) . __ __ . o ... 1.9 4
Aspen (Populus spp., mostly P, tremuloides) .. ... ... .. 1.7 11
ITronwood (Oslrya virginiana) « - - - e e e o ccececicece oo - 1.7 7
Mountain maple (Acer spicatum)_ . . .-~ 1.6 13
Blue beech (Carpinus carolintana) .. .. .. .. - oo - 1.6 2
Hazelnut (Corylus spp., including C. cornuta) . - ... ... ... 1.3 18
Willow (SalfZ SPP.) e o oo cmccce e ccmm e e e 1.2 9
White pine (Pinus Strobus) _ . . .o e 1.2 5
Red maple (Acer rubrum) _ _ .o oo 0.9 Q
Raspberry (Rubus idaeus) . .. _ . - oo 0.4 4
Tamarack (Larix laricina) .. .. .. . e e eeme—aan 0.3 5
Grass (Graminae) - .o oo ool e ee e 0.3 5
Oak (FUErcUs SP.) -« oo o oo e e oo mmmmei e em oo 0.3 4
Lichen (Parmelia SP.) - - o oo oo e e e 0.2 5
Wild plum (Prunus §P.) oo oo coe o mo oo - 0.2 4
Sweet fern (Complonia peregring) . _ .. - .- - - oo ooaa---- 0.1 2
T 4

9

Holly (Hex verticillal@) - - . .- i

Bracken fern (Pteridivm aquilinum) _ _ . ... ... ... . T 2
Fern (Polypodiaceae) . .. .. e - T 2
0.3 13

Unidentified plants_ o o e

T-Trace.
* Analyses by Dr. Gi. B. Rosshach,

Deer Feeding Experiments

A Wisconsin statute from 1943 to 1953 provided that 50 cents of each
resident hunting license fee “. . . shall be used exclusively for acquisition
of deer yards and the provision of winter food for deer.” Because thousands
of dollars are spent annually in an artificial deer feeding program, it was
deemed advisable to determine by experiment the effect of artificial feeding
on deer. Studies were designed to answer the following questions: How
much food does a deer require per day on various diets? What combina-
tions of natural foods with artificial supplements are satisfactory foods?
How much body weight does a deer lose during a normal winter? Wwill
browse put down by a typical northern hardwood logging operation sustain
deer satisfactorily in winter?

How much artificial supplement (alfalfa hay, corn or concentrated
deer food) is necessary to sustain deer where unlimited balsam browse is
available? Will a good quality alfalfa hay alone sustain deer through a
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a deer? How much inedible waste
‘ qtlmh'ty alfalfa or clover hay?
conducted in the winte ¢ ’
r states (Davenport, 1939; Ni(.-holst ISQS)Sf)Jh) ] enrough
‘ ~controlled deer feeding experiments ,
that the Wisconsiy experiment should be el
[;:xp;;'in;ental fecding pens, 66 feet by
double- 4 i r

doul m,:je}l:e sssnow( fel;cmg. Each pen provided an open-end shelter for
oo ane @ pe“sg;z es o'r l?ersonnel. A portable funnel was used to trap
e sutisfactiny rorurtlwexgh.mg. The snow fence construction of the pens
beon excessive g e 1.)e.r|od of study,. but maintenance costs would have

Whoave ssx':alpw]ect beel-l continued for another vear.
faons and oo ye[::,)-”?, four wnld-tmpped deer, usually including two
N Ao mgsfor ad.ul.ts., were placed in each pen. A critical weight
per cem of the .‘.,ig"."; o -the initial weight for yearlings and adults and 85
il weight o rm ;]vexghts for fawns was calculated for each deer. These
found thato e re(i osen bef:a.mse Davenport (1939) and Nichols (1938)
S ,,Or,,::c )e‘ a critical physical condition after losing 30 per
e T e D..l“wenbglup However, deer used in our experiments were
L e ujun r and ealrl?' January from ecritical range and had
) gone an unknown weight loss: hence 15 or 20 per cent k;s(s

winter? Will concentrate alone sustain
can be expected when feeding a good

Feeding experiments were
1949. Because othe

in extensive pen ad engaged

, it was not planned
aborate or of a continuing nature.
165 feet in size, were constructed of

Stomach C TABLE 15
ach Lontents of 17 Deer that Died at or N P
ear Artiflicial Feed;
Stations, 1948° r Artificial Feeding

Ler Cent  Per Cent

Foods of Total Oceur-

White pine (P Strobus) il e
-l"j“lf PIne (Pinus Banksigna) - 0T T T e 17 35
“'l"“f" (Abies balsq e 16 35
Afalla hay (Medicage yagieqy " 77 T 15 47
T"'“‘"i(l‘iﬂasl,.)._ e S e 13 45
"."l“‘"1l’opulu_gh-e ST e e G Yy
‘\.""‘lf';""d (Suh'clag::‘::,n;d“) TTTTTT e R 3 _):*,
Sweet fern (Co A T, e o -
\Wlluw (.5’,,1(,'1 511':.1;1’0"'“ SP) ool e E ,1)3
Fern (Polypodineengy . 777 TTTTTTIIT s 2 oo
Girass ((h‘;unin;u-)_ T meeeeeeeens B 2 ";
'\‘“h"' (Abeug spy T 7" T el 2 59
Currant (Ribes SpL) . T e 1 <
Oak e . Rk L T, 41
i (Ouercug sp.). - 7777 T e i M
Blualedar (Thuja occidentatisy. . ) o - T 1x
“-,"'l”":?_.”“"f“‘i"m s T S r 12
“uCkl(::\):;“E “',"““"""m procu mb(;,;-; T o :l: 12
Junebherr Ty ((“"’h‘l‘lul‘ia N s 'I [}
U"l'.'(‘n!i:;v((;i Melanchier spy " T T r 18
’ dd plants_ T T T e r 6
""""""""""""""""""""""""" 17 S8

T-"Frace,

* Analyses by B. 1, Stollberyg
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Penned deer used in feeding experiments at Camp Rusk, Rusk county, in 1947,
The fence is built of double-height snow fencing.

Weight losses beyond these

was arbitrarily selected as a critical point.
When deer

percentages are close to the point of death by starvation.
approached the critical weight they were taken ofl the diet. Deer were
weighed at intervals of two weeks, or more often il the condition of the
deer appeared to be changing rapidly.

The experimental diets were fed for periods up to a maximum of 80
days.  Deer were given food daily.  The amounts fed were weighed and
recorded on the basis of actual food consumed. Natural browse species
were cut no more than two to three days ahead of feeding to prevent their
drying out.

Two additional diets including alfalfa meal pellets were tested in a
similar manner during 1953 using the facilities and semi-wild deer of the
Wisconsin Deer Park at Wisconsin Dells.  Mr. Russell Tollaksen, the
owner, with the assistance of Otis Bersing and Cyril Kabat of the conser-
vation department, tested the 1953 diets for the Deer Project.

Each diet tested is summarized in the following paragraphs and in
Tuble 16. Food consumption is caleulated in pounds of food caten per

ey
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are averages for all deer in each age group expressed in per cent of original
weights.

Artificial Dicts

Unlimited Alfalfa Hay. Decr on this diet had wnlimited amounts of
alfalfa hay available at all times. Only the leaves and tender tips were
ealen. The ]qavings from this diet ranged from 30 to 50 per cent of the
total weight of food.

A good quality (U. S. Grade No. 1, extra leafy, extra green) alfalfa
hay fed in unlimited quantitics is a satisfactory diet for deer and will sus-
tain them through an average yarding period. ‘

Alfalfa Hay Leavings.  Leavings from the unlimited alfalfa hav diet
were fed to force deer to eat as much of the alfalfa as possible to deter-
mine what percentage of alfalfa must be considered unusable waste.  Deer
on this diet could not be forced to eat all of the stems until thev were in
a starvation condition. '

This is an unsatisfactory dict.  Deer reached eritical weight in less
than 80 davs. An average of 24 per cent by weight of the urig;in'.ll ilH.il”i‘l
r‘t‘malin(‘.d as unusable waste.  When feeding alfalfa hav ulnm‘,l allowances
for this amount of waste should be made in pmviding: for an average o.i
2.5 pounds per hundredweight per dav of usable feed.  Actual amounts
will vary with the quality of the hay. .

Alfalfa Hay and Corn. A dict of 25 per cent shelled corn was fed
with 75 per cent alfalfa hay. It proved satisfactory for mml:iining-([t-w
through an average varding period.  Com is not .‘;Hl)i;‘L'[ to weathering -m-(l
unless covered by snow there is very little wastage. o

Alfalfa Hay and Concentrate.  The commercial concentrate used in
this diet was in a pressed pellet form and was subject to weathering,  This
diet has been fed extensively in Wisconsin's artificial feeding pmg;';;m \
ratio of about one part of concentrate 1o three parts of u]fulf:\ hav \\'ns'.fe(-l
It is a satisfactory dict. — l -

Unlimited Alfalfa Meal.  This dict consisted of unlimited amounts of
commercial dehvdrated alfalfa meal pellets.  Alfalfa in this form l\\'-n-
tested because it is easier to handle and has less wastage than alfalfa h‘l'\'h
This diet provides an adequate emergency winter food m;ppl\u -
. Alfalfa Meal and Concentrate. Unlimited amounts of dehivdrated al
falfa meal pellets and commercial concentrate pellets were fod. This is" |
.:;Lti.\f;wtury diet.  The test deer found concentrate more ]mlui;thlv‘\‘il-u(-:~
77 per cent of the food they ate was concentrate, |

Carver's Concentrate. Straight concentrate pellets were fed. Althongly
deer on this diet showed signs of diarrhen when feeding began, thev soon
adjusted to the concentrate diet without further distress. ) T o

C i
Joncentrate wlone will carry deer thronely o s
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TABLE 16

Summary of Feeding Experiments

No. Deer
Fed

o Weight

® Adnlts and yearlings

Change Food Consumption
Days - —~--— - -————-——- in Lbs. /Hundred-
Year Fed A&Y* Fauvn A&Y Faun weight of Deer
AnTIVICIAL Drers:
Untimited Alfalfa Hay. 1946 &0 2 2 --13 + 5 2.38
1047 62 1 2 — 6 — 9 2.33
1948 80 2 1 — 3 -5 2.73
Alfalfa Hay Lcavings. . 1947 59 .. 3 .. —12 219
1048 £0 2 1 —20 —19 2.29
Alfalfa Hay and Corn. . 1046 59 1 2 —4 41 2.58
Alfalfa Hay and Con-
centrate............ 1949 68 3 1 -5 + 3 2.66
Unlimited Alfalfa Meal. J€£3 61 2 2 -1 — 1 2.10
Alfalfa Meal and Con-
centrate............ 1953 60 2 2 -7 4+ 3 2.20
(Alfalfa 23%)
Garver's Concentrate.. 1946 61 1 3 — 6 4 2.74
1949 68 K 1 — B 0 1.97
Barley Screenings. .... 1946 36 3 .. —15 1.68
Whole Barley......... 194% 28 4 A —13 Not Recorded
Barley & Alfalfa Hay.. 1949 68 3 1 -9 0 2.27
(Barley 44 7)
Clover............... 1946 60 1 2 =19 --10 2 .08
Mixep Diers:
Balsam 609, & Alfalfa
40%............... 1946 67 2 1 —13 + 5 4 38
Unlimited Balsam and
Unlimited Alfalfa.... 1947 62 2 2 —14 — 7 2.28
(Balsam 19%)
Unlimited Balsam and
Limited Alfalfa. .. .. 1948 80 2 1 —12 -5 3.34
(Balsam 28¢7)
Balsam and Corn...... 1946 52 .. 3 —17 3.1
NATURAL Browse Diets:
26 Browse Species.. ... 1947 47 2 1 —14 )2 Not Recorded
1st-Choice Palatability . 1947 42 1 2 — 9 -3 Not Recorded
2nd-Choice Palatability 1947 a8 2 1 -~ 8 — R 3.40
3rd-Choice Palatability 1947 54 1 2 —18 —15 3 .86
Low Palatability ... ... 1947 63 2 2 -4 — 90 5.20
1948 75 2 1 -1 -- 7 4.30
Hemlock and Yellow
Birch.............. 1946 52 1 2 20 - 12 3 .61
(Hemlock 73%%)
Hemlock and Hard-
woods.............. 1947 55 ] 2 - -5 -17 3.11
(Hemlock 54¢7)
Balsam.............. 1946 28 2 1 - 13 - 15 4. 38
Cedar................ 1047 G2 2 2 =12 17 4.97
Jack Pine 339%. Red
Qak 67% .......... 1946 28 2 2 =11 10 2,84
Juck Pine 50%, Red
Qak 50C............ 1946 28 2 2 14 -23 2,92
Jack Pine & Red Quk
86, Alfalfa and Corn .
4. vviiiennn... 1946 585 2 1 BN N T 2.76
Jack Pine & Red Oak
79%. Alfalfa and Corn
21 % e 1946 54 2 2 =10 --9 3.18
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could easily result in mortality unless it is possible to limit the amount of
concentrate.  Because of high costs, it is not desirable to feed deer artifi-
cially on concentrate alone.  As a limited supplement to other foods such
as alfalfa, it has merit.

Barley Screcnings.  Feeding was discontinued after 36 days because
deer were approaching the critical weight. An unsatisfactory diet.

Whole Barley. Feeding was discontinued after 28 days because two
of the four test deer were near the critical weight. Not a satisfactory diet.

Barley and Alfulfa Hay. The amount of alfalfa hay available to deer
on this diet was limited. This is a satisfactory diet. Apparently some
roughage, like alfalfa, is necded to make barley satisfuctory.

Clover. Unlimited amounts of clover hay were fed. Although the
clover used for this diet was not of the best quality, it appears that a high
quality clover would be satisfactory. Clover does not seem to be as satis-
factory as alfalfa.

Mixed Diets

Balsam 60% and Alfalfa 40%. Balsam and alfalfa hay fed in this ratio
was a satisfactory diet. It had the highest consumption rate of anv
mixed diet. ‘

Balsam was used in these mixed diets because it is the most commonly
available conifer on Wiscousin’s winter deer range. In many critical areas
other browse species have been so depleted by deer that balsam is the only
remaining coniferous browse plant. ’

Unlimited Balsum and Unlimited Alfalfa. Unlimited amounts of alfalfa
huy were fed with unlimited amounts of balsam and proved to be a satis-
factory diet.

Unlimited Balsam and Limited Alfalfa.  Unlimited balsam fed with
limited amounts of alfalfa hay was a satisfactory diet.  \When balsam is
the only availuble natural browse a supplement of at least 1.5 pounds per
hundredweight of alfalfa per day would sustain deer through a normal
varding period.

Balsam and Corn. This diet was made up of 83 per cent balsam and
17 per cent corn. It was unsatisfactory, although an increased percentage
of corn might make this diet satisfactory.

Natural Browse Diets

26 Browse Species.  This diet was designed to approximate a natural
browse diet on good winter range.  The following species were fed: hem-
lock, white cedar, red maple, alternate-leaved dogwood, sumae, vellow
birch, basswood, juneberry, red-osier dogwood, white pine, mountain ;naple,
honeysuckle, namnyberry, hard maple, white birch, black ash, American
¢lm, quaking aspen (popple), chokecherry, gray dogwood, hazel, Norway
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pine, balsam, red oak, highbush cranberry and alder.  This diet is satis-
factory for short yarding periods in the quantities eaten.

First-Choice Palatability. Cedar was fed in limited amounts.  Bass-
wood, alternate-leaved dogwood, willow, red maple and sumae were, fed
in unlimited quantities. Some minor changes in palatability ratings were
made after this and the next three diets were tested, so slight differences
exist between these diets and palatability ratings given elsewhere in this
repurt.

This is a satisfuctory diet for short varding periods.

Second-Choice Palatability.  Hemlock, mountain maple, hard maple,
yellow hirch, red-osier dogwood, juneberry and chokecherry were fed in
unlimited amounts.  This diet is satisfactory for short yvarding periods.

Third-Choice Palatability.  White birch, white pine, quaking aspen,
holly, hazel and red oak were fed in unlimited amounts. A satisfactory
diet for short yarding periods.

Low Palatability.  Tn 1947 the following species were fed in unlimited
quantities: balsam, elm, black ash, Norway pine, alder and grav’ dogwood.
The same species were fed in 1948, except that grav dogwood was elimi-
nated.  This is a satisfactory diet for short yarding periods.

Although deer have a marked preference for certain browse species,
it is evident that species classed as low palatables will sustain deer satis-
satisfactorily if they are available in quantity and sufficient variety.

Hemlock and Yellow Birch.  Hemlock was progressivelv limited to
force consumption of yellow birch.  This diet indicates the preference deer
have for hemlock. 1t is satisfactory for short varding periods and it approxi-
mates food conditions often found at hemlock-hardwood cutting operations.

Hemloek and Hurdwoods.  Hemlock, basswood, vellow  birch, red
maple and hard maple were the species fed.  This diet also approximates
food conditions found at manv cutting operations in the north. 1t is
probably satistactory for short varding periods.

Balsam.  Straight balsam was fed in vnlimited  quantities.  Balsam
alone is a starvation food. Test deer had reached or were near their critical
weights in only 28 davs.

Cedar.  Straight white cedar was fed in unlimited amounts.  The diet
wits barelv satisfactory for a 60-dav varding period. even though test con-
sumption was high. Apparently cedar when fed alone would not be satis-
factory for w 90-dav varding period.

Juck Pine and Red Oak. All dicts containing these two species were
used to test types of browse diets found i the central area of the state
In the two diets made up exclusively of jack pine and ved oak, jack pine
was limited to force consumption of ouk.  In the first pen, deer were
ted w diet approximating a cousumption rate of one-third jack pine to two-
thirds red oak; this ratio was changed o equal parts ol both species in

the second pen.

Penned deer feeding on hay and browse offered during feeding experiments
at Camp Rusk, Rusk county, in 1947, Only certain types of feeds were given
deer in each pen.

Both diets were unsatisfactory, since deer reached or approached their
critical weights in relatively short periods.  Red oak was indicated to he
a better food than juck pine, since deer eating the most red oak lost the
least weight, even though the deer prelerred jack pine.

Jack Pine, Red Oak, Alfalfa and Corn. Jack pine and red oak in var -
ing quantities were supplemented with alfalta hay and com in tests of two
pens of deer. Inthe first pen, alfalfa and corn made up wbout 15 per cent
of the diet; in the second pen, about 20 per cent. Both diets were satis-
factory,  Alfalfa and corn improved the jack pine and red oak diet in pro-
portion to the amount of the supplement.

Conclusions

IUis recognized that wild deer in winter andergo weight losses that
are related to the severity ol winter weather and condition of the ranue:
however, it wias not possible to caleuliate a “normal” weight Joss from
these experiments.

It is ulso recognized that wild-trapped deer which are penned i
fl‘z‘qtlrnt]\' distunbed by feeding and weiching  activities caonnot he cane-
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sidered ideal for feeding experiments. Despite these things, it is possible
to arrive at important conclusions.

Several artificial feeds and combinations of artificial feeds will sustain
deer through a normal yarding period. A good quality alfalfa hay alone
will sustain deer if provided in sufficient quantity. From 3.5 to 5 pounds
of average quality alfalfa per hundredweight of deer per day are required
to provide 2.5 pounds of usable alfalfa. Twenty-five to fifty per cent of
the hay by weight, depending on its quality, must be considered waste.

Alfalfa meal pellets will also provide an adequate emergency winter
diet for deer. When fed alone, deer will require an average of about 2
pounds per hundredweight of deer per day. There is little difference in
price between hay and pellets. Four pounds of alfalfa hay and two
pounds of meal pellets each cost approximately 7.5 cents. However,
pellets have an advantage in being easier to handle.

A combination of 75 per cent alfalfa and 25 per cent corn or com-
mercial concentrate provides a satisfactory diet. Concentrate alone will
sustain deer if care is taken to prevent deer from gorging themselves for
the first week they are on the diet.

Balsam, the principal available conifer on Wisconsin winter deer
range, proved entirely unsatisfactory when fed alone. However, a com-
bination of 40 per cent alfalfa hay and 60 per cent balsam was a satis-
factory diet.

Palatable, natural browse diets of a few species sustained deer satis-
factorily only for short periods. Although deer have marked preferences
for certain browse plants, these experiments indicated that a considerable
varicty of hardwood and evergreen species are necessary to provide a satis-
factory natural diet. For example, the straight cedar diet (a first-choice
species) was barely adequate for a 60-day period. On the other hand, a
diet of hemlock and six second-choice hardwoods was entirely satisfactory.
Even the species with the lowest palatability will sustain deer if those
species are available in quantity and variety. The conclusion seems in-
escapable that browse plants of high palatability do not necessarily have
a high nutritional value.

Itis interesting to note the differences in pounds per day consumption
between high- and low-palatability natural browse, and between natural
browse and artificial diets. When fed in unlimited amounts, a larger
quantity of low-palatables were eaten to provide the same degree of suste-
nance of lesser quantities of high-palatubility species. Natural browse
diets requise more pounds of browse per day than artificial diets. From
3.5 to 5.5 pounds of natural browse per hundredweight of deer per day is
needed, compared to 2.5 pounds of average quality alfalfa hay.

g~y

Chapter VII
The Relation of Deer Weights to Range Conditions

There has been considerable speculation by Wisconsin hunters about
the smaller size of deer today compared to the size of deer “in the good
old days”. Two arguments are commonly advanced to explain the reason
for supposedly declining deer weights.  One theorizes that the shooting
of adult bucks leaves only the smaller male deer for breeders. The other
says that inbreeding has resulted in a physiological decline in Wisconsin
deer. This study does not attempt to prove or disprove either of these
theories. Instead, the weight differences of deer from good and poor
winter ranges discussed in this chapter seem to offer a more pertineat
reason for declining weights.

Classification of deer range based on the status of winter browse has
been a major effort of the Deer Project. By 1948, sufficient knowledge of
statewide wintgr range conditions had been obtained to permit the delinea-
tion of ranges into areas of “critical” and “non-critical” range. In areas
classified as critical, starvation was evident or imminent prior to 1948. Al
remaining areas were considered non-critical for the purposes of this studv-,
A more detailed discussion of range conditions is presented in Part II1 of
this report.

It was necessary to classify range rather loosely when analyzing deer
weights to eliminate the need for a detailed qualification of range status
for all the varving degrees of degeneration.  For example, much of the
range classed as “medium” in Wisconsin range surveys is in precarious
balance between the non-critical and critical stages.  This range is in-
cluded as non-critical. Had study been confined to a limited area, it would
have been possible to use more detailed range classifications, but on a
statewide basis the broad classification was necessary.

More than 8800 dressed deer weights were compiled for the ten-
vear period from 1938 through 1947. Only the dressed weights of deer
taken in October, November and December are included. Weights were
compiled from records of the Deer Project and from conservation wardens’
scizure cards. The bulk of the weight data came from the latter source.
Seizure cards filed by wardens for confiscated deer show dressed weights,
sex, age (usually as buck, doe, or fawn) and the location from which the
deer came.  Seizure cards provided enough information for a statewide
analysis.  Adult and yearling weights were grouped for both sexes. To
separate adults from yearlings it would be necessary to set up arbitrary
weight limits for the yearling class and sufficient information is not available
to do this accurately.  Weights have been segregated into three areas so
that comparisons hetween the various areas can be made (Table 17). The
critical and non-critical range areas are mapped in Figure 10.

11
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Table 17 shows that dressed weights of adult and vearling bucks on
non-critical range are 11.7 pounds heavier than on critical areas, while
dressed weights of adult and yearling does ou non-critical areas are 4.6
pounds heavier. These are highly significant statisticallv.  The difference
is so great that does from non-critical areas are actually heavier by 3.0
pounds than bucks from critical areas. _

Fawns of both sexes combined are 2.4 pounds heavier on non-critical
areas. This difference is highly significant statistically.

Adult and yearling bucks average 3.6 pounds heavier than adult and
vearling does, again a highly significant statistical difference. This difference
according to range condition is 1.6 pounds on critical areas and 8.6 pounds
on non-critical areas. Buck fawns are 3.4 pounds heavier than doe fawns.

Bucks from the central area are significantly lighter than those from
the northern areas.” This is also true of does, the difference being 6.0

pounds, which is significant at the 99 per cent level of confidence. There
is a similar highly significant difference in buck fawns (3.2 pounds). The
difference for doe fawns is 2.0 pounds, a significant difference.

TABLE 17

Dressed Deer Weights from Non-Critical (Good) and Critical (Poor) Ranges

Good Range

I'oor Runge

Deer Are, Are,
Area Ser & Age No. Deer Weight No Deer Werght
Northwest Bucks#* 330 1131 6$20 102 .4
Does* 417 101 4 D20 a7 .9
Buck Fawns 146 60,9 163 26,2
Doe Fawns 152 Sy | 176 %
Northeast Bucks BYR [ B bt 101.8
Does 205 103 .8 7RY a0 .7
Buck Fawns 217 503 276 57.7
Doe Fawns 186 R 235 5301
Central Bucks 150 100 .8 KOS5 u7.7
Does 191 a96.8 N33 4.2
Buck Fawns 48 H2.5 210 558
Doe Fawns 45 510 226 2.6
State Total Bucks 1.052 110.5 2424 OX.N
Does 1.203 101 .9 2151 H
Buck Fawns 411 599 619 6.7
Doe Fawns 3R3 567 637 331
Chambers Island Bucks o Ko 12
Duwes R o8 S8
Buck Fawns 27 41
Dov Fawns R 33 42

* “Bucks™ and “Doex” in all areas include both adult and yearling weights,
*¢ Includes a high proportion of adult bucks, whereas bueks from the other
ACCAF Were mnst by senretinoe

3



Part of the deer removed from Chambers Island by a special hunt in October,
1945. These deer averaged much smaller in size than mainland deer hecause
of poor range conditions on the island.

The weight differences found between all areas of good and poor range
lead us to conclude that range conditions as indicated by available winter
food have a direct relationship to the physiological condition of the deer
herd. In general, areas with poorest winter food will produce the smallest
deer.

Figure 11 compares statewide weights with weights of Chambers Island
deer. Chambers Island has an area of about 3,000 acres and lies four miles
off the shores of Door countv in Green Bav. The island has long bheen over-
browsed by the deer herd occupying it and in 1945 it represented an ex-
treme stage of range degeneration in Wisconsin. A state-conducted hunt
on the island in October of 1945 enabled us to obtain dressed weights
for the 250 deer removed during the hunt.  The weights obtained at that
fime are equal to or lower than those found elsewhere in the state.  They
indicate that continued degeneration of Wisconsin deer range will result
in continued physical degeneration of the deer herd.

The literature on similar studies in other states is limited.  Schunke
and Buss (1941) showed a progressive decrease in the weight of 108
Wisconsin bucks taken during the period 1936 to 1940. Buss and Buss
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Figﬁre 11. Average dressed deer weights from good range, poor range, and
Chambers Island. Chambers Island bucks are mostly adult bucks; other areas
are mostly yearlings.
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(1947) mention that in a series of 81 hunting-season weights the average
yearly weight of bucks shot after 1937 showed a seven-year decline from
173 to 137 pounds. They concluded that the decrease was associated with
increasing population density. Martin and Krefting (1953) found sig-
nificantly lower adult deer weights on poor range than on good range among
a sample of 1,311 weights from central Wisconsin in the years 1945 to 1947.

Johnson (1937) states that the average weight of bucks killed on one
area in Pennsylvania was 127 pounds, while on a second tract having two
and one-half times more deer the average weight was 92 pounds. Sanders
(1941) reports that the average weight of white-tailed deer killed on
shooting preserves in the Edwards Plateau region of Texas decreased as
the number of deer increased. There appears to be adequate evidence to
support the contention that deer weights decline as population density
increases.

Our study of deer weights in relation to range conditions further
indicates that deer weights and deer density are closely associated. As a
corollary it may be said that deer density is reflected in range conditions.
As population densities increase, range conditions degenerate in proportion
to the increase in the deer herd. This is true at least for the types of
range in Wisconsin during the period of this study. The number of deer
weights from critical range invariably outnumber the number of weights
from range classed as non-critical (Table 17). Generally speaking, this
is indicative of the relative deer numbers on the two types of range.

Range degeneration from 1938 to 1947 increased in degree and ex-
panded in extent; however, available winter food on the major portion of
the range classed as critical in 1948 had begun to decline by 1938. Al
though the relative degree of range degeneration changed during the
study period, the differences between critical range and other areas re-
mained fairly constant. If it were possible to reconstruct the status of the
range for each year between 1938 and 1947 it would be possible to show
progressive annual weight decreases as browse conditions in critical areas
grew worse.

e

"o mbve o

Chapter VIII
Natality Factors

Accordiug to Leopold (1933) the rate of increase of a game species
is theorctically dependent on the maximum and minimum breeding age:
on the number of young per year; on the number of over-age adults; and on
the sex and age composition and mating habits of the population.  These
population properties, called natality factors, determine the breeding po-
tential, or unimpeded rate of increase.  The actual rate of increase, or
productivity, of a population is controlled by mortality factors that modify
the breeding potential.  Some mortality factors, such as hunting, prulutior‘L
or starvation, kill directly. In addition, the adeyuacy or inadequacy of
food, water supply and coverts, will favor or impede population increases
depending on their status.

In this chapter and the next, characteristics that determine productivity
of white-tailed deer in Wisconsin will be discussed. In Chapter X, these
discussions are brought together to create a “life equation” that shows how
various factors affecting productivity  have influenced Wisconsin  deer
populations.

. Breeding Age

It has been generally assumed in the past that there exist within deer
populations considerable numbers of senescent and presumably unproduc-
tive animals.  Recent findings, however, do not bear out this assumption.
The growing evidence from fawning records of captive, kn()\\'n‘ngc animals
is that a white-tailed doe may bear fawns annually until she dies of old age.

Palmer (1951) cited records for a doe in Maine that was producing
fawns at an age of 15 years.  We have a similar record of a Wisconsin doe
that lived to be 19% vears old and bore fawns through her 18th vear
(Popov, 1950)

Supposedly over-age adult bucks that fail to develop normal antlers
are called “muley” by Wisconsin hunters.  Yet there is no proof  that
failure to develop normal antlers is anv way related to the poteney of a
buck.  There is also little reason to believe that age and  sub-normal
antler development are related. One buck known from our tagging records
to be at least 13 years old when taken had a well-formed HM-point rack.

Records of deer ages taken during the 1950 to 1954 hunting scasons
indicate that under current Wisconsin conditions ouly a small percentage
of the herd at any given time is over seven vears old (Table 27).  The
percentage is so low that for all practical purposes, and regardless of

whether senescence is or is not a factor at eight, nine or ten vears, it is
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safe to assume that a majority of decr in the herd one year old or older
are capable of breeding.

Past assumptions about minimum breeding age have also been modified
by evidence collected in recent years. The minimum breeding age of
whitetails is often given as one and one-half years, but there are indica-
tions that breeding prior to that age may not be unusual. Cheatum and
Morton (1946), for example, reported that up to 30 per cent of the doe
fawns may be bred before reaching one year of age in some regions of
New York state.

In our study we have found only four fawns carrying embryos in
Wisconsin. In addition, our observations of winter deer losses have failed
to reveal any pregnancies in fawns. In the winter of 1949-50, 59 doe
fawns, the majority of them dead fromn starvation, were checked for evi-
dence of pregnancy without finding a single gravid fawn. These, of course,
were probably not representative of fawns surviving that winter but they
indicated that fawn pregnancies may be unusual.

Although we would like more information, nothing yet has been found
to indicate that many doe fawns bear young in Wisconsin.

Number of Young Per Year

A doe may bear a single fawn, twins, or triplets. Quadruplets have
been reported occasionally elsewhere (Trippeusee, 1948), but we have no
records of quadruple births in Wisconsin. If they do occur, they are

probably rare.

The prevailing opinion among hunters is that the first offspring of a
doe, usually born when she is two years of age, will be a single fawn.  Euch
year thereafter she is supposed to bear twins or sometimes triplets. That
this is not necessarily the case has been demonstrated by Cheatum and
Morton (1946) in New York. They reported some twinning in does
dropping their first fawns at one year of age. We have Wisconsin records
of ten gravid 2-year-old does that were found dead. Presumably these
does were carrying their first fawns. Seven of the does carried single
fawns, two carried twins, and one carried triplets. The latter was a
Jackson county doe killed by dogs at approximately 20 months of age.
Comparable records of 33 does more than two years old showed that 13
(39 per cent) carried single fawns, 19 (58 per cent) carried twins, and
one (3 per cent) carried triplets.

While these figures are interesting, they are not as useful for determin-
ing productivity as is the average number of fawns per doe. Table 18
shows the ratio of singles to twins and triplets derived from analysis of
wardens’ seizure cards, reports from pathological examinations at the
State Game Farm, and Deer Project field notes for the period 1939 to 1951,
An average of 1.6 fawns per breeding doe is indicated by these data.
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In Table 18 and the records just cited we do not know how extensive
an effort was made to list those instances in which does were examined
and found to be withoit fawns during the period of pregnancy. Conse-
quently we must rely on data collected by the Deer Project from 1949
through 1951 for information on the ratio of bearing to non-bearing adult
does.  Forty-one af a total of 46 does that were two years old or older
at fawning time and were examined by project personnel during this period.
were bearing fawns.  These data indicate that approximately 89 per cent
of does two vears old or older at fawning time would be productive.
If the pmduct'ive does average 1.6 fawns per doe (Table 18), the average
production per doe that is two vears or older at fawning time would be:

1.6 x per cent of productive does (.89) = 1.42 fawns per doe.

During the 1950 hunting season, age determination of does shot by
hunters revealed that 27 per cent of the 1,124 does 1% veur old or older
were yearlings (16-20 months old). During the 1951 season, similar
records for 970 does showed that 23 per cent were vearlings.  \When the
two vears' data are averaged, vearling does make up approximately 25
per cent, or one-fourth, of the total adult and vearling doe population in
fall. If this yearling segment of the fall population, which would have to
have been bred at 6 to 9 months of age, is not significantly productive in
Wisconsin, then the average potential productivity for all does at fawning
time can be calculated:

Total does (1) x per cent of adult does (.75) = 0.75 (number of

does two vears and older at fawning time);

0.75x ;n'crngc-fu\vn production per adult doe (1.42) = 1.06.

This figure (1.06) represents the average number of fawns produced
bv does in all age classes in the herd. ,

© We might\‘nnw speculate that for a deer population having an adult
sex ratio of one buck to one doe, 106 fawns should be expected for every
200 deer in the herd at fawning time. However, this breeding potential
has seldom, if cver, existed in Wisconsin, since it has been modified by

varving sex and age compositions.

The Primary Sex Ratio

Conservation wardens’ seizure cards, autopsy records and Deer Project
field notes since 1949 were examined for information on the sex of unborn
fawns. The specimens from which the embrvo data were obtained were
largelv car-killed deer, with dog kills and illegal hunting kills next in
importance. Records from does found dead in deer vards on spring dead-
deer checks are also included, although thev are a relativelv minor portion
of the whole. It mav be argued that records of embryos from such does
should not be included. However, there is vet no evidence to indicate
that the sex ratio of embrvos from old or weakened does is any different
from the ratio of fawns from young or thrifty animals.
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The sex of 168 identificd embrvos from Wisconsin does shows that 101
(60 per cent) were males, a primary sex ratio of 151 males to 100 females.
Table 19 compares the vesults of this study with similar reports from other
states. We cannot explain the differences in primary sex ratios between
states.

Of 38 single fetuses examined, 26 (68 per cent) were males; 69
(58 per cent) of 118 twin fetuses were males, and 6 of 12 triplet fetuses
were males.

Sex Ratios of Fawns in Summer

Wardens® seizure cards from 1938 through 1952 were searched for
records of fawns seized during the months following fawning and prior
to the hunting season.  The results show that of 341 fawns taken during
the months of Muy through October, 170 (50 per cent) were males, -
dicating a post-natal sex ratio in fawns of 99 males to 100 ferales.

It can be argued that these records are indicative of the sex ratio of
fawn losses, ruther than the ratios of surviving fawns, but there is at present

R,
iy A

el

B S

no reason to assume that these records are influenced by differential sex

) losses. Consequently, they may be accepted as an indication of the sunmer
x‘i&' i g sex ratio in fawns within the limitations of the statistical reliability of the
.r % .
} & & I g . iy 5 T iFeranoae by, 2 ¢ osex ratios G131 b
R Uy A TR b g .Sdll-lplt_. Ihc.dl'ﬂuum?s F)}Iween the summer sex ratios and l.llt.‘ llll.lhlt:l]
An average of 160 fawns per p_—— ded ¢ ratios are statistically significant at the 93 per cent level of confidence.  No

‘ ‘ : Car cd he expecled (i A - : . .
100 breeding does in Wisconsin, significant differences were found among ratios between months.

&

)

b be produced by every

Sex Ratios of Fawns in Fall

TABLE 18 A considerable amount of data on sexes of fawns killed during hunting

Occurrence of Single, Twin and Triplet Embryos hy Area § seasons has accumulated.  Fall sex ratios that are most comparable to
summer ratios are those obtained from illegal kills seized by conservation

Number of Docs With wardens during buck hunting seasons in the period 1938 to 1948, These

= - — ‘, — ?"‘“f ""l k . pic S o . . = [ .. . q g g
rea Ringlee Twins T i— fear 1-;».';»::;:.5 priage Ly, H records permit an analysis of Fawn sex ratios as they are related to range
wly 0 H s gy
oy Brecding Do i conditions (Table 17).
Northeast . . . . 14 95 1 7= = ey \ p
(.'\'urlh\u-sl T o) 57 t !“:' th : ! Of 1,286 fawns tuken from poor range, G19 (50 per cent) were males,
‘endral ; ; 20 14 o 2 . - - - .
! A . N o a2 ii5 b 5 a ratio of 102 males to 100 females.  OF 794 fawns taken from good range,
state Tol 2 k= = B = e e . - - - BT
LHE L1 R (4} 7 5 141 o2y 16 411 (52 per cent) were males, a ratio of 107 males to 100 females.  These
I )
ratios are not significantly different and indicate that on the average the
> £
same percentage of buck fawns can be expected on good FAnge as on poor
TABLE 19 range.
Deer Pri — On Chambers Island, where range conditions have been poor for many
er Primary Sex Ratios § / ‘
: vears, more doe fuwns than buck fawns have been removed., However,
Sl » N or Per Cont Wi T the simall swmple (1 mades and 48 females including weight-study and
- S Stale b gos . %5 . . . = : - . 4 - - ¥
e Wios  Males 100 Females Souree 1950 hunting-season fawns) does not ofler conclusive prool of an excess
\\r‘.::.:::: "!.}::;:mm g 5 1 flt" "'E ‘l’,‘,',“l) of females in this area.
Whitetail W Virgin: 7 it e (115 ; 2 . R . y
i e tiin i"';a 19 a1 DeGarmo (1952) In 1946, range conditions on the Necedaly National Wildlife Retuee
Mouide Calitoeiia i M 126 Robinette & Gashwiler (1950) o . o
b Vi Cluctin (10any in Juncau county were critical and the \Wiceonsin oo " ,




88 NAaTaLiTY FACTORS

and the U. S. Fish and Wildlife Service jointly conducted a controlled
antlerless deer hunt to remove some of the surplus animals.  During this
season 518 fawns were taken, of which 54 per cent were males.

In 1947 another controlled hunt was conducted on the Necedah
Refuge, including most of the area open in 1946, plus additional acreage
in the Meadow Valley Unit of the Central Wisconsin Conservation Area
in Juneau county where range conditions were similar to Necedah. Of
the 642 fawns taken on the total area, 301 (47 per cent) were males, in-
dicating a shift from a preponderance of males in 1946 to a preponderance
of females in 1947. The combined kill of 1,160 fawns for two years con-
sisted of 580 deer of each sex, a ratio of 100 males to 100 females. The
differences between the sex ratios for 1946 and 1947 is statistically signifi-
cant at the 98 per cent level of confidence.

During the antlerless and any-deer hunting seasons of 1949 through
1951, the sex and age of 2,400 fawns legally taken were recorded at
checking stations. The sex ratios of fawns taken during these years are
shown in Table 20. Scxes of fawns taken by bow hunters during the same
years (Table 20) show greater variation in the proportion of males, proba-
bly because of sample size. When all records of fawns killed in fall are
combined, the observations total 6,625. Of this number, 3,451 (52 per
cent) were males, indicating that an average fall sex ratio in Wisconsin
fawns is 109 males to 100 females.

Sex Ratios of Fawns in Winter

Fawn sex ratios in winter have come from two sources. The first
is a record of fawns trapped in winter. These records include 267 fawns
taken by Stephenson-type deer traps in winter yards during the months of
January, February and March. Of the 267 fawns, 143 (54 per cent)
were males, indicating a sex ratio in winter of 115 males to 100 females.
A total of 121 of these fawns were removed from the Barksdale enclosure
in Bayfield county, which has had a serious problem of over-population
since the early 1930’s and is not open to hunting. When the 121 Barksdale
fawns are considered separately, it is interesting to note that 61 (50 per
cent) were males, indicating a ratio of 102 males to 100 females. The
sex ratio of the 146 remaining fawns is 128 males to 100 females. These
ratios may be distorted by differential trap shyness.

With the exception of the Barksdule sample, the observations of
trapped fawns indicate a preponderance of males, with the proportion of
males being higher than anv hunting-season sample but lower than the
proportion of males in the embryo counts.

The second source of winter fawn ratios is the data accumulated from
checks of winter mortalities encountered on winter-yard surveys. Of a
total of 1,218 fawns found dead, most of which were starved, during the
winters of 1940 to 1952, 609 (50 per cent) were males, indicating a ratio
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TABLE 20
Fawn Sex Ratios from Wisconsin Hunting Seasons
No. of No. of Total Per Cent Males per

Year Malex Females Deer Malces 100 Females
GUN- 1949 172 137 309 56 1 'Zf'l
HUNTING 1950 38K 380 768 Sl 102
1951 709 614 1,323 o4 115
Total 1,269 1,131 2,400 53 112
BOW- 1948 51 38 2t .’:7 13-3
HUNTING* 1949 125 75 200 (_l.{ 167
1950 73 74 147 HO ‘J?
1051 35 26 61 57 135
1952 27 16 43 63 lf')‘.?
1053 68 50 118 A58 |Jl_)
1954 122 116 238 5l 105
Total i 501 395 K06 S6 127

* Compited by Otis &, Bersing.

of 100 males to 100 females. These data may be distorted by differential
mortality, although we have no reason to support this contention.

Discussion

What determines sex ratios of deer fawns? Does range condition
have an effect? Does the ratio of adult bucks to adult does have any in-
fluence? Are males more susceptible to mortality than females before they
become adults? These are some of the questions for which answers have
been sought.

Leopold (1933, p. 106) suggests a relationship between fawn fc.\'
ratios and adult ratios. He quotes Crew: “In the case of the (domestic)
rabbit it has been shown that the sex ratio is related to the chronological
order of the service of the buck; in the first service group there is a pre-
ponderance of males, and then an increasing preponderance of females.”
If such a condition were also true of deer populations it could be that
fawn sex ratios are related to adult ratios. Thus an even sex ratio in adults
would produce an excess of male fawns, a moderately unbalanced ratio in
adults would produce an even sex ratio in fawns, and a great excess of
females in the adult segment would produce an excess of female fawns.

It is also possible that on ranges where winter food conditions are
poor that the sex ratio will favor female fawns, although the Wisconsin
data are not conclusive in this respect. The Chambers Island and Barks-
dale ratios obtained from the deer weight study (Table 17) are suggestive
of a higher proportion or pmbal)l_\' even excesses of females on poor range,
but the limitations of sample size, or the lack of differences encountered
in the larger sample of the deer weight study, rule out a definite conclusion
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of a relationship between poor range conditions and the excess of female
fawns.

For Wisconsin data from the Necedah Refuge, the indications are ex-
actly opposite. In this case the first removal of 518 fawns in 1946 showed
an excess of males by a ratio of 117 males to 100 females. In the succeed-
ing year when herd-range relationships  should have been improved, a
removal of 642 fawns showed an excess of females by a ratio of 88 males
to 100 females.

Gunvalson et al. (1952) have reported a similar phenomenon during
removal of an excess deer population from St. Croix State Park, Minnesota.
In 1945 approximately 76 deer per square mile were taken from 17 sections
on the east side of the park and showed a fawn sex ratio of 137 males
to 100 females. The following year (1946), removal of approximately 60
deer per square mile from the west one-half of the park showed an excess
of female fawus by a ratio of 77 males to 100 females. Most other Minne-
sota data pointed to a considerable excess of males over females in hoth
adult and fawn segments.  The authors concluded that “Males are in excess
of females in both fawn and adult classes normallv throughout the state”

(p- 130).

TABLE 21
Seasonal Changes in Wisconsin Fawn Sex Ratios

Period No. of Deer I'l'l':('l'"l Males  Males per 100 Female =
In Utero_.______ .. 168 60 151
Summer___._______ 341 50 a9
Falll .. . ... . __ 6,625 52 100
Winter__._________. 1,485 ol 103

There is little indication in the Wiscousin data that illl.\" chauge in sex
ratio takes place between birth and the end of the first vear of a fawn’s
life. The only indication of a change is that from fetal observations to
summer, fall and winter ratios.  Table 21 illustrates this point. A statisti-
cally significant decline occurs in the excess of males between the fetal
period and summer, but no significant differences in the sex ratio between
summer, fall or winter are indicated.

It must then be concluded that (1) any changes in sex ratio that take
place as a result of differential losses during the first vear of life must oceur
prior to the time that an age class enters its first hunting season at Approxi-
mately five to six months after birth; and that (2) ou the basis of more than
8,000 observations on fawns the fall and winter sex ratio of whitetail fawns
in Wisconsin averages 107 males to 100 females, although subject to yearly
variation due to vuknown causcs.
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Sex Ratios of Adults by Direct Observation in Fall

The most important technique for determining the sex and age of
adult deer, in terms of cffort expended during the course of this study, has
been to sample the annual fall population ratio. This tally consists of mak-
ing direct observations on deer during the period of evening and early morn-
ing feeding activity from September to mid-November. Observations are
made with the use of spotlight and binoculars to increase the accuracy of
sex and age determinations. It is impossible to differentiate between vear-
lings and older deer by this sampling method, so the deer observed must be
classified as bucks, does and fawns. These sex and age ratios are used as an
indicator of changes in the sex and age composition of the herd.

The sex ratios of the adult and yearling segment of the herd, (here-
after called “adult”) indicated by direct pre-season observation since the
beginning of this study in 1940 are shown in Table 22. From 1940 through
1954 the number of bucks observed per 100 does ranged from 31 to 62 and
averaged 42. From 1940 to 1951 there was a substantial increase in the
number of hunters and the number of deer killed, particularly during the
liberal seasons of 1949 and 1950 (Table 50). A marked influence on the
adult sex ratios due to the effects of these two hunting seasons was noted;
the bucks per hundred does ratio changed from 34 in 1949 to 62 in 1951.
From 1952 through 1954, which were vears of buck hunting seasons. the
proportion of bucks remained at a relatively high level.

Summer and fall “deer census drives” conducted by the C.C.C. in the
period 1935 to 1941 are reported by Swift (1946). A total of 23,434 deer
observed in these vears had an average of 38 bucks per 100 does. Thus
the ratio of adult bucks to adult does apparently remained relatively con-
stant through the period of buck hunting seasons.

Sex Ratios of Adults in Fall Hunting Seasons and in Winter

The hunting seasons since 1948 have provided information on the sex
of adult deer taken by hunters. Sex ratios of adult deer shot by how and
arrow hunters are giv'en in Table 23. From 1948 (when sex ratios in the
bow kill were first recorded) to 1953 the number of males per 100 females
ranged from 47 to 87 and averaged 60. In these vears bow hunters could
take one deer of any age or either sex. Bow seasons usually opened in Sep-
tember and ran thmugh the end of the November gun season, although the
gun hunting regulations applied to bow hunters during the open season
with guns. However, the major part of the bow kill occurred before the
gun season opened and during the time when the pre-season population
observations were being made.

During the gun hunting scasons of 1950 and 1951, regulations per-
mitted each hunter to tauke one deer of anv age or sex.  1u these vears, the
sex of 3,705 adult deer shot by hunters was recorded (Table 24).  These
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TABLE 22
Pre-Hunting Season Adult Sex Ratios
, No. of No. of Total Per Cent Males per
Year Males Females Decr Males 100 Females
19400 ________ 595 1,515 2,110 28 39
1941 ____ 162 353 515 31 46
1944 ____ ____ 15} 323 474 32 47
1945 _ . ____ 04 304 308 24 31
1946 __ ______ 140 300 530 26 36
1949 ____ 298 876 1,174 25 34
1960 . ____ . 346 774 1,120 31 45
195) . ____ 141 227 368 38 62
1052 . ___. 178 362 M0 33 49
1953 ... _____. 134 370 504 27 36
1954 ____ .. - 287 532 819 35 54
Total___ . ___ 2,526 6,020 R,552 30 42
TABLE 23

Bow Hunting Season Adult Sex Ratios®

No. of No. of Total Per Cent Males per
Year Males Females Dcer Malcs 100 Frmales
1948 .. ______ 69 17 186 17 59
1949_____ ___ .. 108 228 336 32 47
1950__ . ... __ 82 149 231 35 h5Y
1950 . ... __ 43 79 122 35 54
1962 .. ... 37 43 80 46 86
1953 . _ . __ .. 109 125 234 47 BT
1954 .. ... _. 208 285 403 42 73
Total_ . __.__ 656 1,026 1,682 30 64
*Compiled by Otis S. Bersing
TABLE 24
Gun Hunting Season Adult Sex Ratios
. No. of No. of Total Per Cent Males per

Year Males Females Deer Males 100 Females
1950 .. .. __ 842 1,124 1,966 43 75
1960 _._.__ 769 970 1,739 41 79
Total..____. 1,611 2,004 3,705 43 77
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deer were classificd as adult by the age criteria described by Severinghaus
(1949). The number of males per 100 females was 75 in 1950 and 79 in
1951, an average of 77.

For the winter season our data are limited. Records of 176 adult deer
trapped throughout the state during the vears 1940 to 1952 in random
trapping operations indicated a sex ratio of 34 males per 100 females, or
26 per cent males. In trapping operations at the Barksdale enclosure in
Bayfield county, 135 adult deer trapped and removed during the period
1936 to 1952 had a sex ratio of 77 males per 100 females or 43 per cent
males. On this area, does tend to outnumber bucks, despite the fact that
hunting is not allowed. In the total trapped sample of 311 deer there
were 50 males per 100 females or 33 per cent males.

Table 25 summarizes adult sex ratios obtained by four methods. - It is
apparent that important differences occur between samples in given years,
but since sex ratios are closely allied with age ratios of the same populations,
these differences will be discussed at the end of the next section.

Fall Herd Composition

The relative proportions of adult and yearling bucks, adult and year-
ling does, and fawns in the Wisconsin deer herd are important inventories
for management. Such information, for example, shows the trends from
year to year in gains and losses due to various mortality factors such as
hunting, and the success,of the breeding season as measured bv fawn pro-
duction.

The Deer Project has used three approaches in determining herd com-
position in fall.  The first has been by direct observation in the months
preceding the hunting season. as outlined in a previous section. The re-
sults by this method are given in the “Pre-Hunting Season” category of

Table 26. The indicated 11- -vear average herd composition is 18 per cent
bucks, 43 per cent does and 39 per cent fawns. The average fawn produc-
tion during the same period indicated by this method was 89 fawns per
100 does. Expressed in other terms, fawn production equalled 0.89 fawns
for each doe, a figure that is less than 1.06 fawns per doe determined as the
average fawn production per doe at fawning time. This difference may
be a measure of the mortality that occurs between the time fawns are
dropped and the following fall.

A second method of determining herd composition has been through an
examination of deer shot by hunters. The gun hunting seasons of 1950 and
1951, which permitted the taking of deer of any age and either sex, pro-
vided an opportunity to age a large sample of the deer harvest. A total
of 7,488 deer were checked during these two hunting seasons (Table 26)
with an average composition of 32 per cent bucks, 40 per cent does, and
28 per cent fawns.
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TABLE 25
Adult Sex Ratio Summary

1941 1942 1944 1948 1946 1947 1948 1949 1850 1951 1952 1953 1954 Total

1940

1936

Period

PRE-HUNTING
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The third index of fall herd composition is the record of deer shot by
bow huuters as reported by conservation wardens. These data are likewise
given in Table 26. The six-year average for deer killed by bow hunters
is 26 per cent bucks, 39 per cent does, and 35 per cent fawns. Indicated
average fawn production is 89 fawns per 100 does.

It is apparent that important differences have occurred in the ratios
compiled by the various methods in any one year. Highly significant statis-
tical differences exist between the pre-hunting and gun-hunting ratios in
1950 and 1951. In these years the pre-hunting and bow-hunting ratios
are not significantly different. However, the difference between the pre-
hunting and bow-hunting ratios in 1949, 1952, 1953, and 1954 are highly

significant.
TABLE 26
Wisconsin Deer Herd Composition
Bucks?* Does* Fawns Fawns
— Total per 100

Year Season No. % No. % No. % Deer Does
1940 Pre-Hunting___ . ________ 595 17 1,515 43 1,440 40 3,550 95
1941 Pre-Hunting ____________ 162 22 353 48 223 30 738 63
1944 Pre-Hunting_ . . ___ . 151 21 323 44 267 35 741 83
1945 Pre-Hunting . ... _ ____ ‘04 14 304 45 272 11 670 89
146 Pre-Hunting . ... __ . 140 16 390 44 3064 40 894 a3
1948 Bow-Hunting_ ___ ___ . . 69 25 117 13 89 32 275 76
149 Pre-Hunting . __ _____ 208 16 876 46 731 38 1,905 83

Bow-Hunting . _____ __ __ 108 20 228 43 200 37 536 88
1950 Pre-Hunting . . __ _____ . 3460 20 774 44 637 36 1,757 82

Bow-Hunting . .. _______. 82 22 149 39 147 39 378 99

Gun-Hunting**_________ 842 31 1,124 41 768 28 2,734 68
1951 Pre-Hunting . ___ ... __ 14 24 227 39 219 37 387 92

Bow-unting_ . .______ .. 43 2; 79 43 61 33 183 77

Gun-Hunting*s _________ 1,553 33 1,878 39 1,323 28 4,754 70
1952 Pre-Hunting .. . ______ . 178 21 362 42 316 37 856 87

Bow-Hunting . _ ________. 37 30 43 35 43 35 123 100
1953 Pre-Hunting ... _ . 134 15 370 43 3064 42 S68 us

Bow-Hunting . . _ e 109 31 125 35 113 34 352 91
1954 Pre-Hunting . . . . 287 21 D32 3N 57H 411,304 108

Bow-lunting .. _______. 208 28 285 39 238 33 731 B4

* Includes adults and yearlings. No data taken in missing ycars.

approx
e *l

imately 33 per cent of bucks were spikes; in 1950 through 1954, per cent of spikes w
creent of spikes among bucks: 1950 31 1a61 o

From 1940 through 1949

as 20.
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What are the reasons for these differences?  In comparing pre-hunting
and gun-hunting ratios we believe that several factors exist which tend to
distort the observations in opposite directions.  The pre-hunting ratio tends
to favor does and fawns.  Bucks, during the early fall when the direct ob-
servations are being made, are approaching the rutting period. At this
time ﬂwy tend to segregate to some extent and are more furtive than at
other seasons; thus they are less often seen than antlerless deer. A second
reason is due to the nature of the observation method.  Of necessity, the
pre-hunting tallies are made at night or at twilight when deer are feeding
in openings.  Under such poor light conditions, even though a spotlight and
binoculars are employed by the observer, the small antlers of spike bucks
are difficult to identify positively.  Spike bucks, which make up the vear-
ling portion of the adult and yearling segments classed together as bucks in
the ratios, therefore tend to be under-represented. For these reasons we
believe that antlered bucks do not appear in the pre-hunting ratios in their
true proportions.

At the other extreme, the gun-hunting ratios of 1950-51 tend to favor
antlered bucks, and to a lesser extent the larger antlerless deer. This re-
sults in a distorted proportion of bucks killed by hunters.  The hunting
season usually coincides with the rut; bucks are, therefore, Jess wary and
more active at this season, making them more vuluerable to the hunters'
guns.  Coupled with the behavior of the bucks is a degree of selection for
larger deer, particularly forked-horn bucks, by a sizeable number of hunters.
This is particulwrly true of opening weekend, when a lrge share of the
total season kill takes place.

The net result of this hunting scason hehavior of both deer and hanter
is the take of a disproportionate percentage of bucks during the liberal hunt-
ing scasons.  This and the favoring of does and fawns in pre-hunting ratios
account, at least in part, for the discrepancies between the pre-hunting and
gun kill ratios of 1950 and 1951,

The difference between herd composition ratios compiled by bow-
hunting and the pre-hunting and gun-hunting methods is a more difficult
problem. It would be logical to assume that the pre-hunting and bow-
hunting ratios should be the same, since the bow hunting scason has usualhy
been open from late September through the November gun season, thus
covering most of the pv:'iml dnring which prv-hunling observations are
made.  However, this assumption held true only for 1950 and 1951, The
differences seem due, at least in part, to the scope of the bow kill.  Each
vear a major part of the bow kill is made in about six central and north-
castern counties; Vilas and Juncau are two counties in particular.  The

bow-hunting sample is small to begin with and covers relatively siall arcas
of the state compared to the pre-hunting and hunting-scason ratios, which
cover all the major deer counties.  We therefore place less confidence in
the accuracy of statewide herd composition indicated by the how kill than
by the other two methods. :

U‘scful data are obtained annually at checking  stations by ¢
killed by hunters. Here a game manager is aging r

xamining  deer
; I a buck by teoth-wear criteria
during the 1953 hunting season,

It is our opinion that some error exists in both the pre-hunting and
gun-hunting herd composition ratios,  Since the pre-hunting i
antlerless deer and the hunting ratios favor antlered bucks iTl{’
lation ratio probublv falls somewhere between the two. ‘
hnnling ratios in vears without anv-deer hunti
as minimum pereentages for y

ritios favor
true pupu-
Thus. the pre-
ng seasons must be considere:
bucks and maximum  for does and  fawns,
sampling method should remain fairly
since neither the method nor the behavior |
deer are subject to much change.  The onlv exce
where weather results in an carly rut, in \\'jli(‘h ¢
tions would be closer to absolute ac

Whatever errors exist in cither

‘ Con-
stant frnm vear to vear,

of the
Ption would be in vears
ase pre-hanting observa-
curacy since theyv would cover part of
the rut when bucks are loss wary and more active, '

Hunting Season Age Ratios

Sinee the 1949 hunting season 9,884 deer shot by

hunters have |
» s have heen
aged by tooth (|l'\'vhl|)nu'nl and wear

criteria dv\-'t'lnpe-:l by Severinghaus
(1949). The ages of these deer are summarized in Table 27 E
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36
4

0.8

6

16
0.8

Per Cent._ ...

Number_ .. ...

714 Years

14
0.8

13
1

0.5

10

a
0.8

0.2

3

3
0.3

fears
Sumber. ... ... ..
PerCent__......

uig

10+ Years

@

6

Number. .. ... ......

1013

[
=]

1478

0.3
2734

Per Cent .. ... .. .._.

207

661

30682

1584

1540

1230

337

235

102

Total Deer_ .. . ___. ..

3 » oer
year's sample: the per cent of age classes 1 13 years old and older are per cent of all d

per cent of wowal deer in cach

*he per cent of fawnas is :
rru'n;’ {'Ae"fu year age class through 10 years.
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The anterless hunh‘ng season of 1949 followed 20 years of bucks-onl_\'
hunting, with the exception of the 1943 split season when antlerless deer
could be shot after a buck season.  Despite protection, the age distribution
of does shot in 1949 shows that deer older than
Similar age distributions were found for bucks in the period 1950 to 1954,
It is obvious that at no time since deer ages were first recorded in 1949 have
older deer contributed much to the kill. A striking example of similar age
composition was found in Indiana when that state had its first deer hunting
season in 58 years. In this previously unshot population only 10 per cent
of the adult and yearling bucks and does were more than 5% years old
(Allen, 1952).

Although individual deer may live
causes other than legal hunting are re

a rate that permits only a small portion of the herd to reach an age of 6
years or more. In other words, there is no evidence to show that older
deer are present but are not shot because they are “smurter” than young
animals and successfully elude hunters, Even in areas of extremely heavy
hunting pressure, where the proportion of older deer might be expected to
be larger, the age ratios of deer shot bv hunters are the same as in lightly
hunted areas.

Deer are continually exposed to a wide varicty of potential mortality
factors other than legal hunting; what these factors are and how they affect
the various age groups are discussed in the ne

xt two chapters. A more com-
plete analysis of hunting-season age ratios is pending; more intensive studv
of this subject is necessary befor

¢ interpretations can be properly made with
confidence.

5% vears were very few.

as long as 20 years, we believe that
moving deer from the population at



Chapter IX
Mortality Factors

Throughout the year, the natality factors that tend to increase the
herd are weighed against the mortality factors that tend to decrease the
herd. Those factors that directly reduce the numbers of animals existing
in a population include hunting, predation, starvation, diseases and parasites,
and accidents (Leopold, 1933). When the combined effect of these
factors is equal to the increase factors, the herd remains stable. It follows
that increases or decreases in the herd depend on the degree to which
one set of factors outweighs the other.

One of the objectives of management is to maintain stable deer
populations at the highest level possible. This “highest” level is not neces-
sarily the greatest in terms of absolute numbers of deer, but it is alwavs
the largest number of deer that the existing range can support in a healthy
condition. It is also an objective of management to legally harvest the pro-
portion of the annual increases in the herd that must be removed to
maintain a healthy and productive herd as well as a healthv and produc-
tive range.

In this chapter is presented what knowledge is presentlv available on
the effect of the various mortality factors upon the herd and some sugges-
tions for increasing the return to the legal hunter.

Hunting

Included in this factor are (1) the legal deer taken home during a
hunting season, (2) the cripples and illegal kills left in the woods after a
hunting season, and (3) the deer taken by illegal hunting out of season.

It is generally conceded by most authorities that legal hunting under
any type of buck law has very little effect on a deer population. Under
a forked-horn buck law, such as existed in Wisconsin during most vears of
our study, the effect is usually considered insignificant.  In a population
that has a buck-to-doe ratio of about one buck to three does, the aggregate
of all bucks would make up less than 20 per cent and forked-horn bucks
less than 15 per cent of the total herd. Even if two-thirds of the forked-
horn bucks would be removed annually from this population the effect of
legal hunting would be the removal of less than 10 per cent of the fall
population each year. When compared with the expected potential in-
crease in total herd size of at least 30 per cent each year, it is evident that
legal hunting for forked-horn bucks could not by itself stabilize or reduce

a deer population.
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What percentage of the total availuble forked-horns are taken by
hunters each year? This is one of the questions that deer tagging exp i
ments have sought to answer.  In Table 28 is shown the frcqucn%v o‘fcr::
turns from 198 bucks that were legal in the first scason following ta ring
and from 117 bucks released as fawns, the majority of which \%m;l(gll’noot
have been legal under the forked-horn buck luw until the second se:
following tagging. reon

The total return of 49 deer is 16 per cent of the 313 tagged bucks
Of the 49 returns recorded over periods ranging up to 13 vears ilﬂt‘!.'

TABLE 28
Returns of Bucks Tagged in Winter und Shot by Hunters

Season of Return after Tayging

"'iutr.r of ' Number Total
Tagginy Tagged Ist  Cud 3rd Hth  5th  7th  Sth 13th Re;)u‘:u

AvbuiTs

1935-36_ . ___. 16 I

193839 . 34 2 D LD DLty l

194041 _ .. 87 12 1 1 v DT T o

1941-42 . oy e

1945-46 .. 12 R T 5

1946-47 .. 13 3 ... L. LoolooTnoioor 3
194748 ... 2 Voo DDt |

194950 ... 17 5 1 ... ... oo ;

1950-31 ... 14 2 DL 5

Total . _. 196 27 6

e of Returns_ __ . 71 n; b I : ! s
Fawxs*

1935-36. .. 4

1938-39__ .. D 0

193940 .. v L L Lt 0

194041 ... 20 .. 1 LD LD T Ty oo 5

194142 .. 15 s T b s

194546 ... ... 20 ... 1 ... .. Tyl 5

1946-47 ... 32 1 o2 1 i

104748 . 2 LI X

Total . ... 17 2 6

______ 1
o of Returns__ _ _ 18 55 o : oo e 1

Tora1. RETURNS

Number___.____. 28 12 2 p
Per Cent . _______ 50 24 ; ; ; j ; ‘l’ o

.y ar
hulkbi(l))t?e( }(:lxl: 3 %’"“’" IO({ buck.;‘ developed forked antlers at 12 months of age, the
pse (e would not have been legal until the second wi
ulk of > ) 2 ose season followi
glb:?(frl‘)b.l ’lhcrer(' re, both first and second season returns for fawns‘ (8 deer ‘(o\lz’\\l;f
ren:n el ;;mpe‘d with first seascn returns of older bucks (27 deer) 1o give the maximum
séms‘:ho li:n,l(SS deer). If tlhls is done the resulting percentage (71 percen(-)‘ repre-
: > maximum remov; B ; s¢ re S ‘ i
Sents al indicated by these returns. For further discussion
*
* The total return of 49 deer is 16 per cent of the 313 tagged bucks.
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tagging 71 per cent occurred in the first hunting season after tagging in
which these deer were legal. Since a number of deer released prior to
1951 may still be alive, and since undoubtedly a number of tagged deer
have been bagged but not reported, the 16 per cent total return represents
a minimum recovery. The high percentage (71 per cent) of the total
returns during the first legal season following tagging is a maximum re-
moval of forked-horn bucks, since any further tag returns in subsequent
years would tend to reduce the first-year return percentagewise. The true
percentage of forked-horn bucks removed from the population each year
falls somewhere between the extremes of 16 and 71 per cent. The legal
hunting kill probably accounts for the greater proportion of such removals.
Table 29 shows special-area tagging studies that indicate a minimum
return of 27 per cent for all deer during any-deer hunting seasons. This
figure falls within the range of removal percentages for bucks only.

Illegal Kill and Crippling Loss during Hunting Season

It is an unfortunate fact that a large part of the losses from a deer
herd that is hunted under a buck law results from the kill or crippling of
deer that are not legal game during such a season. A number of studies of
these losses have been made.

Leopold (1931) cites the records of F. G. Kilp, whose tree planting
crews found the carcasses of eight does on 300 acres covered by planting
operations following the 1928 deer season. The indicated illegal kill
ratio was 500 illegal deer killed for every 100 legal bucks taken home.
Leopold also cites a rougher survey made by the Rev. B. F. Schoenfeld of
Park Falls, who, through personal interview of hunters and assumption,
concluded that not over 10 illegal does per 100 legal bucks killed had been
left in the woods in the area covered by his survey.

Sanders (1939) concluded from sample cruises on the Chequamegon
National Forest in 1937 that there were 68 wounded or dead, legul and
illegal bucks, does and fawns left in the woods for each 100 legal bucks
removed from the forest. In 1938 similar cruises indicated the loss to be
60 illegal deer per 100 legal bucks.

Grange (1948) estimated the illegal kill on the Wood County Public
Hunting Grounds and surrounding area in 1941 to be 67 illegals per 100
legal forked-horn bucks, or one illegal kill for 175 acres.

Almost all other evidence collected in Wisconsin since 1941 indicates
that these estimates (with the exception of Kilp’s duta) are, if anything,
conservative (Table 30). In 1941 the Deer Project conducted a check of
crippling losses and illegal kill in Burnett county, with the cooperation of
the Civilian Conservation Corps from Camp Riverside. On a total area
of 2,060 acres, a minimum of 10 illegal kills was found.  1n addition,
three adult buck carcasses were found which were apparently crippling

losses.  The indicated legal kill on this area, based on a count of all entrails
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not positively identified as illegal kills, was 10 deer. The check indicated
an illegal kill equal to the legal kill, plus an additional crippling loss of
legal bucks equal to one-third of the legal kill. The indicated illegal kill
of a deer per 206 acres is slightly above the average legal kill for Burnett
county of one buck per 270 acres.

In 1947, coverage of 2,959 acres of observed arca on a survev of
deer damage to forest reproduction in the central forest area turned 1'1p a
total of 39 deer identified as “hunter kills” left in the woods following
the 1946 hunting season (DeBoer, 1947). The indicated loss was 130
illegal deer for every 100 legal bucks taken (Table 30).

In the spring of 1948, two separate dead-deer survevs totaling 1.246
acres in the Town of Knapp, [ackson county, indicated losses by illegal
hunting of 338 deer per 100 legal bucks taken during the l.‘Hfhunti?\g
season (Table 30). This evidence can be challenged on the busis that it
represents an unusual situation. The town of Knapp was for many vears a
refuge, and its opening to hunting in 1947 resulted in a tremendous influx
of hunters, with a very heavy legal kill, and, as should be evident, a very

TABLE 29

Returns of Deer Tagged in Winter and Recovered in Years of Any-Deer Seasons

Scason and Numher Returned

Area & Winter Ner & Age  Nwmber Pre- 1950 Pre- 1051 Tote!

of Release (lass Tapged 1050% Hunting 1951% Hunting Retures
Chambers 1d. Ad. Buck 8 .- 3 R 3
1946-471 Buck Fawn 3 - | N 1
Ad. Doe 20 1% 3 1 A
Doe Fawn 4 3 - 3

Total 35 1 10 1 “' o

Crex Meadows Ad. Buek 17 I 5 1 7
PG Buck Fawn K] | 3 1 A
1949-50 Ad. Doe 12 - i 1
Doe Fawn - 15 .- 1 4 N

Total 58 2 9 7 1;
Madeline s Ad. Buek 14 I 2 K]
& Baytield, Buck Fawn 17 o 2 1 3
County Ad. Doe 29 . 2 4 %
1950-51 Doe Fawn 19 .- 4 1 4
Total 79 N 3 16
3-AREAN TOTAL 172 3 19 S 10 406

Per cent of Return

1 No hunting season until 1950,

* Incluades car Kills and starvatjion losses,

*#* This deer found dead in the Peshtigo Refuge, Marinette county .
Ooff the ichand and aeross Clreen R

1t apparently had moved
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heavy illegal kill.  However, when compared with an average legal kill
in Jackson county of slightly more than one buck per 100 acres, the illegal
kill of one deer per 28 acres indicates an illegal kill several times greater
than the legal take.

Since 1948, sample arcas have been checked using a dead-deer drive
system such as was used in the 1948 surveys in Jackson county. The results
are shown in Table 30. During 1948 and 1952 these losses were largely
illegal kills. During 1919 they included some illegal k'lls. but since onlv
forked-horns were illegal, most of the loss was deer crippled or killed and
not recovered.  During 1950 and 1951, the entire loss must be classified
as crippling loss since any deer was legal game. The central checks were
made on the same areas each winter, while the northern area checks were
made in conjunction with winter-yvard checks and did not include the same
yards each winter. The illegal kill losses are apparentlv somewhat less in
northern areas than they are in the central area.

Some indication of the number of deer crippled by hunters that survive
at least until the middle of the following winter’ was found by Kabat,
Collias and Guettinger (1953). Their observations at artificial feeding
stations in the Flag yard, Bayfield county, in February, 1952, showed that
15 (2 per cent) of 730 deer observed had crippled legs or obvious body
scars, presumably due to hunting. These were deer of all ages and both
sexes, since the preceding hunting season (1951) was for any one deer.

TABLE 30
Sumumary of Hllegal Kill Checks

Observed
Hunting Losses*

Estimated

Legal Kall}

Following Ohserved Losses 1100
Season of Area Acreage No. Acres ! Deer No. Acres [Deer Legal Deer
1941 Burnett Co. 2,060 13 158 10 206 130
1946 Centra) Arca 2,059 39 76 30 100 130
1947 Jacksen Co. 1.246 44 28 13 a6 338
1948 Central Arca 2,997 10 75 22 135 182
Buck-Scaxon Total 9,262 136 68 75 128 181
1949 Central Area 2,781 43 [Ih3 107 26 )
1949 Northern Area 2,490 36 69
1050 Central Area 240 4 60 6 39 )
1950  Northern Area 2,124 35 (]
1951 Central Area 1,574 3 a25 43 37 7
1951 Northern Area 81 4 196
1952 Northern Area 808 7 115
1953  Jackson Co. 864 2 432
1953 Northern Area 336 5 67

* 1041, 1948, 1949, 1952, and 1953 include illegal kills and crippling losscs,
include illegal kills only.

seasons,

1946 and 1947

1950 and 1951 include crippling losses only since these were any-deer

1 Based on an average kill per acre of deor range for the entire county or groups of counties.
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Their conclusions were as follows (pp. 29-30): “This estimate of deer
surviving hunting season crippling does not include those deer surviving
body wounds which left no visible external evidence of injury. Mortality
from crippling during an antlerless deer season in areas of heavy deer con-
centration based on field checks (by Guettinger in 1949) has been estimated
at 17 to 22 per cent of the legal kill . . . . If approximately two per cent
of the deer seen in February are cripples, it appears that most deer that are
crippled during the hunting season die within one to two months thereafter.”

In summary, it appears that crippling and illegal kill losses during
hunting seasons are roughly proportional to the size of the deer herd being
hunted, although our samples of losses are not extensive. During buck
seasons before 1949, when deer populations were high, the observed loss of
cripples and illegal kills exceeded the legal kill at a rate of 181 to 100
legal bucks. This is a loss of one deer per 68 acres.

A similar loss of one deer per 67 acres was observed following the
1949 antlerless hunting season. Both illegal kills and crippling losses are
included here. In 1950, when all deer were legal, all hunting losses were
assumed to be cripples, since there were no illegal deer. Losses were
observed to be one deer per 61 acres. By the fall of 1951, when a second
any-deer season was held, a reduction of deer numbers in some parts of
the central and northern areas had taken place. Hunting losses declined
to one deer per 337 acres. Again, these losses were assumed to be entirely
crippling losses, since all deer were legal game.

With a return to forked-bucks-only hunting in 1952 and 1953, losses
were somewhat larger ‘but not nearly as large as in the pre-1949 buck
seasons., The two-season average was one deer lost per 143 acres, and
included illegally-killed antlerless decr as well as cripples.  In these vears
fewer deer were available to hunters than in any of the other recent seasons.

As a general trend, losses to crippling and illegal killing have been
higher during years of'buck seasons than in liberal seasons, but this does
not seem to be a hard and fast rule. An additional consideration is how
the number of hunters in the field influences hunting-season losses.  The
greatest numbers of hunters were found in the 1949 and 1950 liberal
seasons when losses were highest. 1t seems logical to assume that with
more deer and more hunters the illegal kills and cripples would increase.
Although the mechanics of the interaction between deer and hunters that
results in illegal kills and crippling losses are obscure, it has been our
experience that such losses will never be climinated.  The “look before vou
shoot” idea has been widely publicized for years by the conservation de-
partment and others, but results have not been particularly satisfactory.

Illegal Hunting Outsidc of Hunting Season

There can be only speculation about the total losses that result from
“outlaw” hunting outside of the regular hunting scason. Almost anyone



Snaring is a type of poaching that is difficult to detect. This snared buck
was found in 1940,

|

who has any contact with deer in Wisconsin has heard of illegal hunting
of one type or another. A good share of the stories are pure bunk, but
there is no denying that many are not,

Perhaps the most important type of illegal hunting, though not by
any means the most well known, is the occasional deer tuken by a rural
landholder to supplement his meat supply.  This drain on the population
is difficult to detect, almost impossible to stop, and impossible to evaluate.
Yet speculation indicates that it may in total be more important than the
shining or other illegal htmling by transients operating one night here and
another there. Nevertheless, the “shiners” who advertise their activities
by use of spotlights and the ocecasional shooting of livestock oceupy the
limelight of illegal hunting.

There seems to be a direct rcluliunship between deer density and the
incidence of illegal hunting. During the early growth of o deer population,
public feeling against poaching runs high and few are willing to admit
they kill deer out of season. Probably very few prople do.
becomes well established, however, it is a different matter,
deer is easier, of course, and as public sentiment

Ouce a herd
Getting a
concerning deer "pru-

1086
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tection” relaxes, illegal hunting increases. We suspect that the annual
out-of-season kill by individuals for private use, by “thrill-seekers”, and by
those who kill deer for resale is considerably Larger than most people are
willing to admit.

It is an unfortunate fact that the unavoidable emphasis on “too many
deer” that accompanied the fight for herd management in recent years
resulted in an increased tolerance of poaching. It should be emphasized
that it was net, is not, and never should be the policy of the conservation
department or the sportsmen of the state to allow the poacher to harvest
game surpluses.  Every hunter should have an equal opportunity to parti.ci-
pate in such harvest. To assure himself that he will have that opportunity
he should report immediately to his loeal conservation warden any evidence
of poaching that he obtains.  Until such time as there is less public apathv
toward the illegal hunter, the drain on Wisconsin’s deer herd by out-of-
season hunting will be an important decimating factor,

Predation

Before the coming of the white man there were a number of predators
in Wisconsin capable of exercising control over deer populations. Two of
these, the cougar (Felis concolor) und wolverine (Gulo luscus) have been
extirpated from the state. A third species, the lvnx (Lynx canadensis), is
practically gone, as there have been only a very few widely scattered
records of its occurrence in recent years. Another species, the timber wolf,
exists only as a remnant population and probably cannot be considered as
a serious decimating factor for deer exeept in small, local areas.  In addi-
tion to the wolf, a number of other species currently found v Wisconsin
are actual or potential decr predators.  These include the covote, bobeat,
black bear, foxes (both red and gray), domestic and feral dogs, and
possibly the raven and crow. IHowever, their cumulative elfect on Wisconsin
deer can havdly be called great, as the number of deer killed by predators
compared to other known causes i the period 1940 to 1932 was very
small (Table 31).

The relative abundance of some of these predators can be indicated
roughly by two methods summarized in Tah]t?s 32 and 33, Table 32 gives
the results of one method for the winters of 1945 and 1954, a count of
predator tracks i snow made by deer-vard cruisers.  Tracks were tallied
(in order of abundance) for fox, coyote, dog, bobeat and timber wolf, The
only indicated significant change in the abundance of these predators be-
tween the two vears was an apparent increase of foxes in the northern area.

The predator harvest by hunting and trapping since 1940 is shown
in Table 33. Because of variations in hunting and trapping pressure due
to season dates, bounty prices, fur values and so on, the year-to-year trends
in number of animals taken are probably not important.  Wolves are tallied
with coyotes, and bobeat with lynx, because positive species identification



108 MORTALITY FACTORS

i
i MORTALITY FACTORS 109
i
| TABLE 32
T ¢ « Winter Predator Track Summary, 1945 and 1954
~ & c — ~ ~ — < i~
E ¢ :1 g - - Tracks Ohsereed
g ; e T
E 5 §: :; 7 N & < o I-'; | . 7_‘“"”]';' . Timber Wolf Coyote Bobeat For Daogrs
= - ” N . - Es ; Area anc ravelle — — P T
B a : Year Afout  No. T/100M* No. T[100M* No. T/100M* No. T /HO0M* No, T 104 M
! i
: NORTH , e - . o
a8 3] < ] < - - : 1945 3013 12 4 2287 76 242 ;& 1 f;'\f ‘4:: 102 3
: < 054 7 ; 356 TR S it .
a E & B o : : & ! 1954 . 701 6 1 356 51 1 /
— 1
H .
e Ele : : CENTRAL . w7 ) w6 o T,
- [ ) ' il i I~ ) i 045 2060 0 . 2 _ .
S S s 2 ] 23 ' [ ! " ' W45 X 5 7 0 15 22 - -.
§ ; % = : el ' 1954 . .. 64) 0 . : - .
- - < . P,
°© S = . = : ! . h & TOTAL . . - o - 301 4y o N
g SR ' ‘ é 1945 . TH M1z 2 wTs T 25T
£ = 1954 _ 770 6 1 { 2 H02 ) . ..
e o - -
= = , = .
S sl ¢ | - . - , ' g * Tracks okserved per 100 miles of walking.
: s & ** Not recordod in 1954,
g
]
]
£ Bl oo = —g @ ga + 3z 8% is not always possible when bounties are paid.  However, these tallies
= E - S~ TR 2 r- - =% A > T :
5 I o - - ! consist almost entirely of coyotes and bobcats, since the lvnx is even more
3 rare than the timber wolf in Wisconsin.  As with track counts, these harvest
E ¢ . X N . g C e L N o . "
= E:E- = ; < = o “ ‘ ' - figures indicate that the most common pl((].l(f)lb are foxes, (():\uto.s‘ und bob
B % E 4 cats, in that order. The black bear kill is likewise low. OF added interest
2R Tl = = a =z = - S in Table 33 is the fact that the major Wisconsin deer range coincides with
'™ ~ - - W L — 2] L o N
: 3 o - the area of greatest harvest for all the predators h.steﬂ except foxes. ]
a < 2 = 7 -z = - - Timber Wolf  (Canis lupus).  The timber woll once ranged throughout
W < g h - —_ ~» ) } oy L RN )
% 2 . I Wisconsin.  With the advent of settlement, wolf numbers declined until
5 ' only a very few small packs now live in some of the wilder sections in the
s north.  Wolves are traditional decr predators.  The few remaining wolves
= I . ce e =2 me e . ‘ _
- = 5% < : -4 Y= A . . . : ake o ir st o H R seas S. ¢
Y ] @& x o aTo a ' == | in Wisconsin continue to make deer their staple food at all seasons. A
e vida e ios f Q. 948
2 N study of wolf food habits in Iron and Oneida connhosilmm 1946 to 1948
b %o ® = o — Q showed that deer remains were present in 97 per cent of 435 scats (Thomp-
=~ i e - . N 5 e fe
8 2l & ' ; 952 cawn remains occurred in about half of the summer scats.
3 E \ 4 son, 1952). !
O I . - - ' However, deer numbers were not seriously affected by the small number
< o an ' ™ — : . . } o . o
E S g N . N of wolves in these two counties. Thompson’s studies showed that deer
° . . ‘i : 933 oy .
% : ' densities increased from about 10 deer per section in 1933 to 30 deer per
€ - oy " r (> . >
2 | g £ = ' N i section in 1940 on the wolf range as well as on nearby wolf-free range.
] h y o Do . v > timber wolf is a Wisconsin native that has nearly disappeared from
3 Do . . . : The timber wolf i A ,
T 8o ' o o ' ‘ ' N re R, ) . )
@ b B L P i C the state. Its preservation as a valuable part of Wisconsin's fauna depends
S I - L on maintenance of large blocks of wilderness habitat.  Under present trends
N | §¢ 90 an disturbanc
S RS IR CoE L of Laind-use leading to partial settlement and continned human disturbance
S I H Jeading to . Jeft will not survive for long,
i oo =z ;.: 2 o : e, e :: L ;.'.:‘ of the remaining wolf range, the few wolves left will not survive for . i-)
I3 = = - - = & . N ) ovotes can
STEks ZXE EXT_2f £2f SkxE E£Z2E Coyote (Canis latrans).  There is no doubt that covotes can and do
SF ¢ =8 = & & € T e T Z - : fe ool e . S i
s E 53 E. =6 55 g 5 I g SR Ec 2§ 5 kill deer. However, much coyote predation is simply secondary scavenging
5 S X TS 58 o S X, a . . et 0. b . i
A8 ZAs ézhéz" El’r’ %A;‘ .SA'" on carcasses laid down as a result of starvation or as illegal kills during
L -




1947-48 1948-49 1949-50 1950-51 195)-52 1952-32

v

1944-45 1945-46 1946-)

Number of Animals IHareested in Fiscal Year

TABLE 33

Wisconsin Predator Harvest, 1940-1953

1943-44

1942-423

@

1950-41 1941-4

Species’and Area

MoRrTALITY FACTORS
g2 A7% §%% L=
3 & = e i i
~
TAES Eew —oue £ =
neF 2R gZE  Bod
™ ] h:':ln‘. -~ -
o l!:':*ll'-:: S~ I_:_v.:
£ 5 @& ZRE 2=g
~Noo E o E =
-~
Sy == [=ria]
S < i Tk .. w
£§=5 T * ggg i
- ¥~v5]
TR OATE REE Z_-
r:—ia A %:‘-;! = e
™ v-m
e = mis = o
LxE  TUa m=E ZTQ
g7 T T dRg ¢ &
=l
T@Eis 2 lv zem mas
g=g w8 =2k R F
B R
S L xR =E 4 troan
£°2 ETZ mE¥ 8TR
z 3 S
E.‘,!a g%y 3:‘% 2355 A deer killed by covotes in the Flag yard, Bayfield county, in April, 1941.
&8 232 = -
= ERT 0 OFTE g hunting seasons.  We have heard numerous times the allegation that covotes
= = . ) St
= often prey upon newborn or voung fawns, and that high covote po alations
) . " { ) Poj
2 273 %7 & are associated with poor “fawn crops”.  We have found no evidence to
=3 = indicate that this is true; nevertheless, it does scem likely that if covotes
= exert any substantial influence on a deer population it would be through
FE =z P i predation on fawns less than five months old rather than on mature animals.
[ | The evaluation of the effcetiveness of the covole as a predator on deer
By 1 & : . . . - .
v BE ey wow B | fawns must be determined through food habit studies, since it is a virtual
- XoF Belid=} Se—= = . R Bt SR iifornati fi fisdd s . :
m BTR geE = B impossibility to obtain signihicant information from  field studv on deo
} . L e ranges during the post-fawning period.
s : hom | The principal prey species of the coyote in much of northern and
I Y i B ! central Wisconsin appears to be the snowshoe hare (Lepus americanus).
g0, g & L & I
I | B e E The snowshoe and the deer are in direct competition for the browse pro-
E'ii E ¢ 2 e ; ; . .
2ipn v 8 ] R duced by manvy forest tree and shraby species during the winter period.  Be-
Hipdle Ay o= 4 ' i .
T g .- g R cause of the control that the coyole exercises over the snowshoe lare, the
§.,:8 Bl g R : - i i
5iEF 5 i9E » D s presence of covotes on deer ranges is at least in part beneficial to decr.
S<EE ~“JEE £ : : ' b i i
CLiz «§is & g 2 Whether or not these  beneficial aspeets oubweigh the  detrimental
;‘/.C-Z EPASERCP 2 TF aspects of covote predation we leave o future investigations, It may be
; 3 E—_ g said, however, thut through the period of study from 1940 to 19 19, when




112 MORTALITY FACTORS

adequate hunter harvests became a reality, the presence of coyotes on the
deer range was pmbubly more beneficial than detrimental. There was
then no question of sharing huntable game with a predator since legal
hunting was limited to the removal of a relatively small and wnproductive
segment of the herd. The limiting factor governing the size of the deer
herd was the capacity of the range to support deer; this capacity was being
lowered through over-browsing by deer, and secondarily through competi-
tion between deer and snowshoe hares for the same food supply. If the
coyote during this period had any effect on snowshoe populations, it was
definitely beneficial, and if coyotes did remove some deer from the herd
this might likewisc be termed beneficial.

After the herd is brought under control, the merits of the covote must
be weighed simply on the basis of his services in reducing competition
from the snowshoe hare and in selective predation on weakened or geneti-
cally sub-standard deer, as against the dis-service he does to management
in removing healthy animals that might otherwise provide sport for hunters.

Bobcat (Lynx rufus). Much of what has been said of the covote can
be repeated for the bobcat. He can and does kill deer, although such
predation may be considered more unusual than usual. He also preys
principally on the snowshoe hare. His merits or demerits must be measured
on the same basis as those of the coyote.

Black Bear (Ursus americanus).  This omnivorous species is an occa-
sional deer predator. Upon leaving hibernation bears often feed on the
carcasses of starved deer, and this activity is often presumed by sportsmen
to indicate predation by bear on adult deer in the spring.  Although an
ability to kill cattle and sheep indicates that the bear can be an effective
deer predator, the actual incidence of such predation seems to be much
less than commonly supposed.

Red Fox (Vulpes fulva) and Gray Fox (Urocyon cincreoargenteus).  In
1947 the Deer Project verified a report that semi-wild foxes were killing
deer in the Frohm Brothers fur farm enclosure in Lincoln county.  Although
this incident indicates that foxes are capable of killing deer, it is unlikely
that it can be considered more than a rare occurrence. When pressed by
deficiencies in normal prey species, it may be assumed that a fox might
turn to deer, but foxes can hardly be considered capable of killing large
numbers of mature deer. During the fawning season it does seem possible
that newly born or very young fawns might be attacked. However, in an
examination of the contents of 63 red and gray fox stomachs from south-
western Wisconsin, only one showed evidence of having eaten deer, and
this was probably carrion (Richards and Hine, 1953). It is unlikely that
fox prcdation is of any consequence in normal situations.

Golden Eagle (Aquila chrysaetos) and Bald Eagle (Haliacetus leuco-
cephalus).  The golden eagle has been reported as a capable predator of
big game in the west. Lecopold et al. (1951) cited evidence of eagle preda-
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tion on mule deer (Odocoileus hemionus) fawns.  Einarsen (1948) reported
an incidence of eagle predation on antelope (Antilocapra americana) kids.
We have no records of golden eagles killing fawns in Wisconsin although
they may be capable of doing so. 7

Raven (Corvus corax) and Crow (Corvus brachyrhynchos). Both the
raven and crow are energetic scavengers of deer carcasses and it is surpris-
ing that more reports of predation by them are not received.

Einarsen (1948) lists the raven as a predator of autelope kids on the
assumption that kids are subject to the same kind of attack (picking out
the eyes) by ravens as are lambs on the sheep ranges of the west where
the losses are often considerable. Presumably the crow is capable of the
same type of activity. However, we have no observations of predation by
these birds in Wisconsin and they are listed here mainly because they are
apparently capable of attacking deer.

Dogs. Predation by domestic and feral dogs probably accounts for
the greatest proportion of annual deer losses to predators’in Wisconsin.
Dog predation is most common in the late winter period when deer are in
poorest condition. Dogs usually attack deer in packs of two or more.
Packs of six to twelve dogs have been observed.

Dog predation can be a serious local factor, especially when easilv
accessible deer herds in the vicinity of farms or settlements are the pre)'f.

.These deer, because of hunting pressure and poaching, exist in a better
relationship with the range than is the case in wilder, less accessible areas.

Secondarily, there is no evidence of any “beneficial” predation by dogs on
snowshoe hares of the type such as is found in the case of natural predators

Starvation

Starvation during hard winters in over-browsed areas has resulted in
serious losses to Wisconsin’s deer herd. Numerically these losses have
probably at times exceeded the total of losses from af] other factors com-
bined. On a statewide buasis, estimates of starvation losses have ranged
up to many thousands of deer for the most critical winters. During recent
vears starved deer have been estimated at 5,000 in the winter of 1947-48
15,000 to 20,000 in 1949-50, and 7,500 to 10,000 in 1950-51. ‘

The bone test described by Cheatum (1949) has been used as a
field criterion for starvation in deer. In brief, this test requires examination
of the marrow in the femur, or upper leg bone. If the marrow is almost
solid white fat, the deer is not suflering from mahutrition. If the marrow
is in a red or yellowish jelly-like state, the decr has reached the point of
starvation. There are some arguments againts this pmcedure. The contention
is that certain parasite and disease infestations produce symptoms compar-
able to those found in starved deer.  Wisconsin field and inbomtorv investi-
gations by qualified veterinarians showed no evidence that starv:;tion was
not the factor responsible for death. Although parasites and diseases may



The bone marrow of starved deer has a red, jelly-like appearance such as this
marrow split [rom the leg bone of a deer found dead in a winter vard.

be responsible for deer losses, these agents to date have become ime-
portant only when deer are subject 1o a prior stress of malnutrition on an
inferior range.

Fawns suffer most on over-browsed range, since what little food is
available s beyond the reach of smaller deer. Eighty-cight per cent of
losses identifiecd as starvation from 1940 through 1952 were fawns (Table
A1), The sex ratio in starved fawns was 100 males 1o 100 females,  The
compaosition of adult starvation losses was 61 males 1o 100 females.

Very little density data on starvation losses were collected during the
lirst vears of Deer Project activity.,  However, a few records are available
as follows: In the Brale River vard of Douglas county during the winter
of 1938-39, 32 stved deer were picked up on oan area of ;lp"‘n'u.\imuh-l_\‘
10 aeres (Swift, 1946). During the spring of 1943 in the Town of Knight,
Iron county, Forester O, A, Schmidt reported 1o the Deer Project that he
found seven deer carcasses while marking a A0-acre tract for a timber sale
on Mav 25, He said, “The carcasses were much disintegrated when found
becanse of wann weather and birds and other carrion caters having bheen
present. Al seven deer were found on one forty, There was an ;lhu;ul;uwv
of cedar at one time, now mostly browsed ofl ™,
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On Aprit 25 and 26, 1949, 14 conservation department personnel wall-
ing abreast at half-chain (33 feet) intervals on six miles of pre-determine:d
strips in the Flag River deer yard in Bavfield county found a total of nine
illegal hunting kills, 44 starved deer and four deer for which cause of death
was undetermine:]l (Table 31). The totzl acreage of observed areas was
computed to be 336 acres, since each man covered four acres per mile
traversed.  This check showed a minimum loss of an illegal kill for each
37 acres; a starved deer for each 8 acres and a total loss of one deer for
cach 6 aeres of the portion of the vard covered.  The strips were believe:d
to be representative of approximately 1,740 acres of the vard, which covers
live to six square miles.  The 1,740 acres represents the core of the artificial
feeding arca where most of the deer were concentrated.  Total loss, if the
strips were representative of this arca, was in excess of 225 deer.

The herd in this yard has been variously estimated from 300 to 3,000
deer. It is our opinion that in 1949 the actual numbers probabl were i,
excess of 1,500 but not exceeding 2,500, If this is true, uppruxi;rmle]\' 10
per ceat of the deer in the vard were lost. Assuming that fawns made up
about 35 per cent of the population surviving the ]mlating season, the herd
contained 875 fawns, of which a minimum of about 25 per cent were lost
through starvation.  This loss occurred despite fee(ling program in which

In March, 1949, veterinarians' went to the Flag yard, Bayfield county and
- P g 2 7 ¥y
examined 33 deer found dead.  Starvation caused the death of all 33 deer,
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TABLE 34
Flag Yard Dead Deer Checks

Starrvalion Other Canses T etal
Spring Aeres T T T e e
wf (hserred Number A fDD* Number A JDD* Number A /DD*
T T s 1 i a7 6
1950 ; 242 h2 4 10 23 G2 -4
14951 < 240 4 i) 5 Eh ] =
TUS2. ... 120 0 5 [ _ 0 -
[ L7777, . L i S ] = 3 71 3 il
1954 . o 1) s & 78 2 s}

* Acres per dead deer,

A fawn weakened by starvation in the High Lake yard, Vilas county, April 1943,

Starved deer are often not noticed until after the snow goes.  This carcasy
was found in the Flag vard, Bayfield county, in the spring of 1948,

many tons of alfalfa hav and deer concentrate were provided 1o supple-
ment natural foods.

Duwring the winter of 1949-50 another check in the Flag vard cover-
ing 232 acres resulted in the finding of 32 starved deer and 10 other dead
deer, a loss of a deer for every four acres from starvation and other losses
of w deer for every 23 acres (Table 34). Checks in other northern vards.
also in poor condition, showed losses varving from zero (Stone Lake _\‘;u'd,
Oneidi comnty) to a deer for each seven acres (Cedar Islind vard. Douglas
county). Average loss on a total of 2,499 aeres cheeked in northern vards
was i starved deer per 23 acres and other losses cqualing o deer per G4
HIG

During the winter of 1950-51, which Tollowed two seasons of liberal
hunting regulations, starvation losses on 2,124 acres checked in northern
Wisconsin declined to one deer for cach 47 acres (Table 353), Flag vard
starvation was much less in this winter: one starved deer was found for
cach 60 acres checked (Table 34).

During the period 1951-32 to 1933-31, losses were mel, reduced over
the previous three vears due to mild winters and presumably the improve-
ment of browse conditions resulting from herd reduction in parts of the
range, Table 35 summarizes the results of these surveys,
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How important  are starvation losses in terms of their effect on the
renaining herd?  The answer to this question is qualified by the difficulty
of developing any reliable method of censusing animals on their winter
range.  We might speculate, however, on the basis of what information is
available.

We have already estimated that losses in the Flag yard during the
winter of 1948-49 equaled a minimum of 10 per cent of the herd and 25
per cent of the fawns using the vard.  During the winter of 1949-30
fosses were 70 per cent heavier. 1t seems Fhelv that unless an increase in
population occurred despite the previons vear's losses, or unless deer were
concentrated to a greater extent than they had been the winter before,
the 1949-50 losses removed no less than 17 per cent of the herd and 43 per
cent of the 1949 fawn crop. If there was any reduction in the herd as a
result of starvation during the winter of 1948-49 or the 1949 antlerless
hunting scason, the 1919-30 starvation loss would then have to be pro-
portionately greater in relation to the total herd and to the fawn segment,

To date, with the exception of the winter of 1942-43, when starvation
was extremely hLeavy, these direct starvation losses have had a relatively
limited eflect upon the herd on a statewide hasis, It is our impression that
the antlerle

s and any-deer seasons of 1949 and 1950 were at least in part

respousible for the reduction in starvation losses over what might otherwise

have been expected in critical arcas.  Nevertheless, there is some evidence
to indicate that during the severe winters that followed these scasons we
lost, in addition to the extra deer removed by them, approximately 15 to 25
per cent of the fawn crop surviving the hunting scason in northern Wis-
consin. A lurge segment of the deer shot by hunters in those seasons could
very well have been added to the starvation losses under a buck hunting law.

TABLE 35
Dead Deer Check Summary

Mtareation Gther Conses Total

Checked
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Many fawns starved in northern vards during the winters of the 1940°s due to
a combination of limited natural food supplies and a Lurge deer herd.
Flag vard, Bayficld county, March 1943,

Discases and Parasites

Wisconsin's deer herd lias proved to be remarkablv free from important
losses to diseuses and parasites. This conclusion has heen reached separateh
by a mumber of pathologists working on - discase and parasite problenis
during the period of Deer Project study. - As carly as 1939, autopsies were
made on dead deer i the Brole River vard by qualiticd veterinarians,
Further investigations by Drs. G0 R Hartsough, G B, Rosshach, 1. T
Chaddock, AU N NMeDermids Seo 80 M NMeDenmid, e and Ko G ks,
have shown no indications to date that discase and parasite infestations
are important considerations in the management of Wisconsin deer. How-
ever, this phase of mvestigation has not had the cinphasis it deserves,

There are o vomber of diseases and parasites that concevibh iy be
responsible for heavy deer losses in the future, These are discussed in
Appendin: Do Their relative abundance 35 shown i Table 36, which
records the types of l)ur;uiu-s found at the antopsy of deer carcasses between
1938 and 1952, Nose bots, intestinad worms and liver Hukes were the maost

common types This should nar e faresavand 0 a0 o coa
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TABLE 306
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Deer Parasites found at Autopsy, 19351952
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Ticks | R R 71 'I 1
- i
TABLE 37
Incidence of Decer Parasites in Northern Area
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parisites in the population. since not Al pansites were looked for when

CATCHEReS AWCTe [mxll’d. and all deer were sick or found dead from othe
canses hefore posting.

The incidence of four tvpes of parasites is shown in Table 370 Al
the deer examined were picked at random from deer found dead inwinter
vards, exeept the Novemnber FH3 saple, which were deer shot by hunters
Despite the wide variety and occasional lieavy infestation of - parasites.
both parasites and disease have not heen an important Tactor in deer losses
during Deer Project h[ll(!)’.

Accidents

Deer meet death in o variety of accidental wavs. At deast 13 topes
of fatal accidents have been verified by the Deer Project:

1) Killed by automobiles.

2) Killed by trains.

3) Entangled in fences,

1) Feet canght while reaching for browse.

33 hitp;\lw] o branches while runming.

61 Falling over cliffs.

71 Faulling into wells and silo pits,

S Mived noouck around swamp edges.

9y Drosned while swimmning or after fidling through ice,

Bucks occasionally lock horns while fighting dusing the rutting season and dic
of exhaustion or starvation.

- ;‘]‘

2
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10) Trapped on ice floes.
1) Struck by lightning.
12) Poisoned by herhicides.

13) Buck fighting.

Other causes have heen reported, such as deer jumping through plate
glass store windews, but were not verified. There is some indication that
deer badgered by flics and other insects are more susceptible to accidents
than other deer.,

Perhaps the most important cause of accidental ‘death is the automo-
bile, since several hundred deer have been run over annually in recent
years (Table 38). Ag long ago as 1937, at least 192 deer were killed on
Wisconsin highwu'\'& Automobhile deaths are the only accidenta] ones for
which objective records are available. Thev must be considered minimums,
however, since many deer hit by cary escape into the woods and die without
being immediately found, or are found but not reported, Although auto-
mobile and train kills may be a serious factor locally, it is doubtful that
accidents will ever be important mortality factors on a statewide hasis.

TABLE 38
Deer Killed by Automobiles, 1951.54°

Lrea T95) s pusy o5y
———

North R 160 145 305 127

Central . N1 HM 135 183

Agricnttural RS 2eS 4n0 gk

Total B N A A64H T 0038

* Compiled by O G Grant.

This deer died after being caughit by o foot between two closelv grawing trees
while reaching Ligh for hrowse,  Price county, April, 1943,



Chapter X

A Life Equation for Wisconsin Deer

In Chapters VIII and IX we have discussed the natality factors that
tend to increase a deer population and the mortality factors that tend to
decrease it. Over the period of a year, the fate of the population is de-
termined by the oxtent to which one set of factors outweighs the other.

The annual increment of a deer population resulting from the fawn
crop may be compared to annual interest on a savings account. Likewise,
losses resulting from the various mortalitv factors are analagous to with-
drawals from the savings account. If the number of deer that die (with-
drawals) exceed the numbers added to the population by the fawn crop
(annual interest payment), the population (savings account) suffers a net
loss during the year. If losses do not exceed the fawn crop there is a
population gain, and such gains are compounded by ensuing fawn crops.

A deer population existing on good range ordinarily returns a high rate
of “interest”. Perhaps the classic example of known deer productivity on
an area of considerable size was displayed by a stocking of six deer on
the 1,200 acre George Reserve in Livingston County, Michigan (O'Roke
and Hamerstrom, 1948). This stocking of six deer increased to 160 in
six years, an average annual increase of about 60 per cent. Although wild
deer populations seldom attain such a high rate of increase, deer are
usually considered to be capable of an increase in total numbers of 30 per
cent each year under satisfactory range conditions. However, such poten-
tials are rarely achieved, even where the species is granted complete pro-
tection.

Slight changes in reproduction, survival, or sex ratio in the adult popu-
lation can cause rather substantial changes in the rate of increase from
vear to vear. For example, in a herd in which does have an average re-
productive potential of one fawn per doe and the sex ratio in adults is
balanced, the potential rate of increase would be 50 per cent. In this
case, a number of deer equal to one-half the pre-fawning population might
be removed each year without decreasing the herd.

If the ratio in the adult class were distorted in favor of females in a
ratio of 50 males to 100 females, the rate of increase figured as a percentage
of the pre-fawning population would be 67 per cent. If the ratio is fur-
ther distorted to 35 bucks to 100 does, the rate of increase is 74 per cent.

When there is a change in the reproductive rate of does, changes in
the absolute rate of increase are brought about. If we return to the first
example and reduce the rate of reproduction to one fawu per two does, the
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absolute rate of increase is lowered from 50 per cent to 25 per cent.  For
herds with ratios of 50 and 35 bucks per 100 does, the rate of increase
figured as a percentage of the pre-fawning population would be 33 per cent
and 37 per cent, rcs]wctivc]y.

(Ih:mgc:s in the reproductive rate can be brought about by changes
in range conditions. This has been indicated by data from the George
Reserve herd (O’Roke and Hamerstrom, 1948) and from New York state,
where Morton and Cheatum (1946) have reported differences in the breed-
ing potential of does from various regions of the state that are :lppuru}'ll_v
closely related to range conditions, which in turn are related to population
densities. 1t seems likely that in deer, as in monetary investments, there
is an optimum stocking or capital investment, which if exceeded will sub-
jeet the total investment to the same laws of diminishing returns that
govern economic affairs.

The life equation presented here is an attempt to analyze the vearly
“investment pattern” of Wisconsin's deer herd to the best of our present
knowledge. Some of the factors in the equation cannot be measured, at
least with present-day methods of analysis.  And, perhaps more important,
the wide variation in the importance of the factors between regions in
an area as large as the state of Wisconsin limits the accuracy of a single
equation as an average picture.  Thus the presentation of this equation does
not mean it is necessarily correct in every detail, or that it contains all the
answers.  We  suggest “that the reader examine it critically, accepting
those parts for which he feels there is adequate basis in fact, and apprais-
ing the reasonableness of those f\m* which there is not. I the equation does
no more than stimulate thought regarding the annual interplay of the
various factors, it will have achieved an important purpose.  Table 39 gives
our interpretation of the average annual life equation of Wisconsin decr
during the period 1938 to 1948. In these vears the herd was increasing
in size and legal hunting was confined to forked-horn bucks, with the
exception of 1943 when a short antlerless scason followed the usual buck
season. In these vears also, the average quality of winter range was de-
clining due to the 'increasing pressure by deer on natural food supplics and
to normal maturing of yarding coever. A similar equation for the years
since 1948 would be considerably more complicated because of the vary-
ing effects of antlerless, any-deer, and forked-horn buck hunting seasons on
sex and age ratios. Because of this complexity, we have confined the
equation to a period of consecutive buck seasons.

We have begun this equation with a theoretical population of 1,000
deer, including 250 adult and yearling bucks (25 per cent), 420 adult and
vearling does (42 per cent), and 330 fawns (33 per cent). These deer
are assumed to be present before the hunting scason and about November 1.
The percentages arc intermediate between those found among 31,932 deer
observed in the months preceding November hunting scasons in the years
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- TABLE 39
An Annual Life Equation for Wisconsin Deer, 1938-1948
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factors in the equation are expliined in the following paragraphs, which
are mainly summaries of information from the previous two chapters.

Fawns Adults* . .
Deer J— - Total Legal Kill.  Approximately two-thirds of the 1,440 antlered deer seen
Season Tupe of Cain or Loss Lost  Bucks Does Hucks Does Deer on pre-hunting population ratio tallies from 1940 through 1949 were forked-
PRE-HUNTING POPULATION 171 159 250 420 1,000 horn bucks, the remainder being spike bucks, most of which were probabhy
e yearlings. A similar proportion of forked-horn bucks was found during the
Hunting 5 1950 hunting season, the first modern season when both forks and spikes
6 g 1

15 15 20 34 were legal game at the same time. In checks made that season, 69 per
15 ‘.,. Ton T <0 cent of 815 antlered bucks had forked horns.  In the equation, thercfore, we
9 B . . - .
S o . have applied the two-thirds proportion to the 250 adult and vearling bucks
POST-HUNTING POPULATION 156 144 1Y 381 830 in the pre-hunting population, with a resulting total of 167 forked-hom
Winter Starvation. .. 16 20 19 o A bucks that were legal game in a buck season.

s che - r ot o 5 H . . - . . .
Predation, Poaching, ete. .. 27 6 b 4 ” What proportion of these 167 bucks would be shot? Forty-nine
Total.___.___. 73 26 25 6 16 hunting-season returns of deer tagged in the winters of 1935-26 throush
NI - 1950-51 indicated that up to 71 per cent of the forked-horn bucks might

PRE-FAWNING POPULATION 130t 1yt 143 365 757 . . . . N
e o _ be shot by humters in the first vear in which the bucks were legal game.
Spring Fawning Season Gains__ . __ 311 207 130 119 This is probably a maximum harvest. At the other extreme, 38 per cent
- — : - - e F K19 ¢ th s vear old s ing the 195 ;
-FAWNING POPULATION 311 ou7 o7 481 ° 1275 of 842 l)llL.L\ m.mt. th 'm one vear ol l slmt'du)rmg the 1 h()‘hm‘mng- st m-;.\
. — —— e were vearlings, indicating a turover rate of 38 per ceat. Indicatione iz 1930
Summer - Weal ness, Diseave. . 179 122 33 24 were that the proportion of vearlings in that vear’s population had been

Poaching, Aceidents, ete._ . - 36 8 B B 15 R I Lo o aw

e reduced by starvation losses during the previous winter.  Thus 38 per cent
Total ... ___. 215 130 38 3 39 is probably a minimum harvest figure.  The actual turnover rate in bucks
PRE-HUNTING POPULATION 181 169 265 445 1060 apparently ]w‘s somewhere l)}'l\\'ct’n the extremes uf.féj -..md i1 per cent.
— — —— e For the equation we have estimated a legal harvest of 75 forked-horn bucks
POPULATION GAIN OVER PREVIOUS YEAR 64 (45 per cent of the 167 availuble legal bucks) wnd a crippling loss of six

forked-hom bucks (three per cent of the availuble legal bueks) for a total
removal of 48 per cent.

* Includes hoth adults and yearlings.
1 These deer are removed from fawn group and added to the adult proup as fawning season gains

Crippling Loss and Hlegal Kill are based on dead deer checks made
in late winter and early spring following buck hunting scasons from 1941
through 1952, In these years a total of 190 hunter-killed deer were found:
this number includes only those deer for which death by gunshot could be
determined positivelv.  All the forked-horn bucks were assumed to bhe

1935 through 1949, and among 10,066 deer checked during the any-deer
bow hunting seasons of 1948 through 1954 and the any-deer gun hunting
seasons of 1950 and 1951. For these samples, the pre-hunting scason ob-

servations averaged 21 per cent bucks, 34 per cent does, and 25 per cent
fawns. The average hunting season ratio was 30 per cent bucks, 40 per
cent does, and 30 per cent fawns. The intermediate ratio was chosen
because, as discussed in Chapter V111, the true early full population ratio
seems to fall somewhere between pre-hunting-season and hunting-scason
ratios due to biases introduced by the varying behavior of antlered bucks
during the two periods.  The above comments hold true for adult sex
ratios as well as buck-doe-fawn ratios.

The sex ratio within the fawn class (52 per cent males) is approsi-
matelv that fonnd amane 2 OO Favene coiena 1L .- b

cripples that died after hunting was over, since they were legal gaune when
the season was open. The total was made up of 12 crippled forked-hom
bucks and 178 illegal does, fawns and spike bucks.  This is a ratio of one
cripple to approximately 15 illegals.

The question next arises, what is the ratio of legal kill to crippling
loss?  We have somewhat arbitrarily chosen six forked-horn bucks, or vight
per cent of the legal kill, to represent crippling loss. This estimate is based
on the assumption that the 1:15 ratio between cripples and illegals s
accurite. It so, the crivoling Toss panet B e viah e oot 10 Lo ahho
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a known kill on any specific area.  However, it is similar to the crippling
loss of 8.75 per cent estimated by Shaw and McLaughlin (1951) in Massa-
chusetts.

With a crippling loss of six bucks and an approximate 1:15 cripple-
illegal ratio, we have allowed 89 decr for the total illegal kill. These deer
were taken from the sex and age classes on the following basis: Of 165
illegals for which age was recorded, 110 (67 per cent) were adults.  Of
108 udult illegals for which sex was recorded, 72 (66 per cent) were does
and 36 (34 per cent) were spike bucks. Therefore, the indicated one
crippled forked-horn buck to 15 illegal deer can be translated into one
cripple for each 3.4 spike bucks, for each 6.5 does and for each 5.1 fawns;
ov six cripples for each 20 spikes, 39 does and 30 fawns.  Hlegal fawns were
divided cvenly between the sexes for want of evidence that a different
situation existed.

The indicated illegal kill and crippling loss of 95 deer is equal to 126
hunting losses for 100 legal deer taken. We feel this is a reasonable esti-
mate since the 4-year average buck-season loss on limited check areas
shown in Table 30 was 181 cripples and illegals per 100 legal bucks shot.

The hanting season removed 170 deer from the pre-hunting population
of 1,000 deer. Less than hall the removals were legal hunting kills. By
about December 15, which is before winter losses oceurred, the post-hunting
population consisted of 149 bucks, 381 does and 300 fawns — a total
of 830 deer. '

Starcation losses are based on checks in uorthern yards, mainly the
Flag vard of Bavfield county, and on dead deer checks made in early
spring.  These studies showed that from 15 to 25 per cent and as high as
40 per cent of fawns entering winter, depending on severity of the weather,
starved before the winter was over.  In addition, the studies showed that
male and female fawns starved in equal proportions.  We have removed 13
per cent (20 males and 19 fenales) of the 300 fawns in the post-hunting
population from the equation as starvation losses in an average year. Adult
starvation Josses also were found on dead-deer checks at an average rate
of one starved adult to 5.6 starved fawns.  This ratio has been applied to
the cquation with the removal of 2 adult bucks and 5 adult does, or a
total of seven adult deer to 39 fawns. The adult sex ratio in these losses is
the one that was found among starved adults on dead-deer checks.

Predation, Pouching, Etc.  Losses to disease, accidents and old age
are also included here.  The ratio of four fawns to five adults is the same
as found on dead-deer checks for non-starvation losses.  Unfortunately,
however, the true proportion of losses to such miscellaneous causes, par-
ticularly to poaching, does not show up on dead-deer checks, so their
magnitude cannot at present be measured.  We have estimated a total
loss of 27 deer to these causes.  This figure results in a higher ratio of
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starvation o non-starvation losses than were found on dead-deer checks
but this is intended to account for the additional, previonshe unm(“n‘m"i
mortality. - o

The stresses of the winter season removed 73 deer from the post-
hunting season population of 830. Thus by about April 15 the ])l‘c-f&l\\'llli;l"
season population had 143 bucks, 365 does, and 249 fawns of last vear — a
total of 757 deecr. o

Fawning Scasons Cains are of two types. The first is a matter of
terminology. In the pre-fawning population are 130 buck fawns and 119
doe fawns from the previous summer.  But with the coming of lil(“ (‘lll‘l‘('l;(
vear's fawn crop, last vear’s fawns become vearlings and are trunsferred
to the “Adults” columns of the equation (.whi(-h include \'(-;lrlin.vs‘) N
additions to the adult segment of the population.  This transfer is in(‘f?il(-'mt(il
by daggers in Table 39. The 119 doe fawns are assumed here to )m(‘h ¢
none of the current year's fawn crop. ! 'H

The second type of fawning gain is the production of fawns al the
rate of 1.42 fawns per adult doe. This rate was derived in the f;)”‘o\\‘in('
manner: From 1939 to 1951, records of 141 pregnant does were uht;u'nc(‘l
from warden’s seizure records, and Deer Project autopsy and ficld notes
These does were carrving an average of 1.6 fawns each. "
non-bearing does is available only from a sample of 46
two vears old or older at fawning time and which were
1949 through 1951, Fortv-one of these does (89 per cent) were bearine
fawns.  Thus the average production per doe that is two vears old or ol lw\‘
at f;lwning time would be: 1.6 fawns per pregnant doe .\'A&‘J wr c('l:
productive does = 1.42 fawns per doe. The l;lllt'l‘ ficure (1 4"') 1 (h"
plied by the 365 adult does in the equation vields lh: \‘(-;11'\“ l;\\'n”;:rl-

Information on
does that were
collected  from

duction of 518 fawns. This is the number of fawns at time of Il;
and before post-natal mortality has occurred.  The sex ratio of 311 ”flt
to 207 female fawns (60 per cent males) is that found amone l(i?'i. ¢ nln-h'( (’
examined during the period 1949 through 1951, This js tlwhnn] " l l)l; ’l).\
Wisconsin information on this topic. ; ‘ v e

The number of fawns produced can be confirmed at least in part by
another approach. During the 1950 and 1951 hunting ﬂ("l“;l)ll\' g )-.\‘
cent f)f 2,094 adult and vearling does shot by hunters \\'Ln: ;‘x(-lnll‘s“ ‘.ljl' ]t)l(ul
yearling segment (25 per cent) of the fall 'pupuluti(m is not \'ig;l']”l.t"lll“\’
productive in Wisconsin, then the average fawn production !"u;' all .(ln:
at fawning time can be caleulated by multiplving the average nu;nlwr‘ ‘);
fawns per adult doe (1.42) by the per cent of adults umon\u the does ;
the herd (75 per cent). The resulting total of 1.06 l'(fl)l'(*%(‘ll(h\' the : “ ‘r“
number of fawns produced by does in all age classes in t‘hc il(‘l‘(l d;“‘lliu-
cquation, if the total fawn production of 318 is divided by ;I ‘nl ‘Nl
number of adult and vearling does (484; which s (lcri\'cd\ l)\"‘ul(l.ikn v l::‘l-
36‘5 adults and 119 vearlings), the result is 1.07 fawng per doc :)f -III!T 4 'l'(
This is not different than the known production of 1.06. e
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The fawning season added 249 yewrlings to the adult cliss and re-
sulted in a new class of 518 fawns. After fawns were born, the post-
fawning season population on about July 1 consisted of 273 bucks, 484
does and 518 fawns — a total of 1,275 deer.  This is the high point in the
year’s population.

Summer Losses are almost impossible to measure accurately, but the
evidence indicates they are larger than in any other season. The most
important losses are among fawns. Despite the fact that an average
productivity of 1.06 fawns per doe of all ages is indicated, the pre-hunting
season ratios discussed at the beginning of the equation have consistently
shown a survival by fawns to fall of approximately 0.8 fawns per doe.  ft
may be that many fawns are born dead or die within a few days of birth;
at any rate a considerable mortality takes place in the summer months.  We
have removed 155 fawns from the post-Fawning population due to weak-
ness and disease, which is comparable to 30 per cent of the initial fawn crop.

Poaching, accidents and predators result in additional summer losses
to all age and sex classes, although not nearly as large as weakness and
disease losses wmong fawns. Here again are losses that are not measured;
our estimate is that 36 deer were removed by these canses, including 8
bucks, 15 does and 13 fawns. These losses are equal to approximately 3
per cent of the bucks and does, and 2.5 per cent of the fawns in the post-
fawning population.  An additional 24 docs are removed by weakness and
disease, since we believe that summer losses in the adult population group
are weighted to does. This is because the phyvsical stresses of reproduction
makes does more vulnerable to environmental factors such as discase,
accidents, and predation than at other times of the vear.

There seems to be a very: definite diflerential mortality removing a
higher percentage of male than female fawns in summer. The primary
sex ratio discussed under “Fawning Scuson Gains” was 60 per cent males.
By fall, however, this percentage had declined to 52 per cent males, as
indicated by pre-hunting-season population ratios.  This reduction is ac-
complished in the equation by the removal of 130 male and 38 female fawns.

Summary. By November 1, summer losses have removed 8 bucks,
39 does and 168 fawns from the post-fawning population.  Thus one vear
after the equation began we have a pre-hamting season population of 1,060
deer.  Included are 265 adult and yearling bucks (25 per cent), 445
adult and yearling does (42 per cent) and 350 fawns (33 per cent).
These are the same percentages with which we begau, since this equation
represents an average annual picture for a lO-)’t-:nr pvrio(l. There is a
net population gain over the previous vear of 60 deer, or 6 per cent of
the original group of 1,000 deer. The net annual increase of 6 per cent
for the period covered by the equation seems small; however, when 6
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The history of deer over-populations and
winter cover and natural food supplies i
increase of this magnitude between 1938

accompanving degeneration of
v Wisconsin indicates  that an
and 1948 is entirely within reason.

It is significant to note that legal buck hunting accounts for only a
very small part of total deer losses. Of the 458 deer removed each \"e-l(r
by all causes, only 75 (16 per cent) were taken as legal game. It is "ll;()
significant that losses to crippling, illegal hunting season kills, and S.t'\;'\’.'l-
tion totalled 141 deer, or 31 per cent of the annual total. , arc a
losses that management could have greatly reduced by
liberal hunting regulations or some other form of herd
evidence is therefore strong that during the period cove
the potential human use of

These are all
the use of more
reduction.  The
red by the equation
deer in Wisconsin was not fully realized.

This life equation emphasizes two important points. It demonstrates
the magnitude of deer population mechanisms that are important t()‘gz‘lme
managers, such as the inefficient harvest by hunters during forked-horn
buck seasons, or the extent and imp()rtance-of fawn production to future
populations,  The cquation also  shows
knowledgc of decr population behavior and points out the most important
research problems for future study. Certainly we know very littlel 'nb(‘)ut
such things as the number of deer taken by poachers, or the c‘mw; and
size of fawn losses in summer, or how many fawns bre’ed elfects
winter starvation stresses on breeding docs. :
if this equation is to have'maximum accuracy,

wherc thcre are gnps in our

or the elfects of
These things must be known
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Part 111 — THE DEER RANCGE AND ITS
PROBLIEMS

Chapter X1

The General Environnient and Swmmer Deer Range
Pl

The Precent-Day Environment

To better understand the enviroument of Wisconsin deer todav, after
more than three centuries of  dominance by the white an, something
must be known about kimd-use and its rekation to habituble deer range.

The total Land area of the state comprises about 35 million acres. A
well-distributed svstem of rivers and indand Takes provides an adequate
supply of fresh witer, The general topographv is characterized by rolling
Lills cut through by broad river vallevss Flevalions vy from 381 feet
above sea level at Lake Michigaon to P90 feet at Rib NMowntain in Marathon
cotnly,

Wisconsin experiences extreme temperabure raoges from 50 (h-grm-_\
helow zevo to 110 degrees wbove zeroo Precipitation, especiailv during the
winter, bhecames o factor of considerable importance to deer nunageinent.
Average monthlv temperiture, total precipitation and snowtadl ave given
in Figure 12,

Figure 13 shows that the best agricaltural areas lie in the southern
halt of the state. The growing season in Wisconsin varies from 170 davs
in the south to as Tow as 80 davs in the north (Wis, State Phuming Board,
1945). The goad soils in the southern part of the state are Tavorable to
such row crops us corn while the more stonv or sandy soils of the northern
agricultinal areas, even thongh hampered by o shnt growing  season,
provide good pasture and hay nd. Althousgh ditferent crop producing
potentials exist in the northern and southern halves of the state, dairving
is the major agricultural pursait in both vegions. v

The general distribution of vegetative tvpes thonghout the state s
shown in Figare LA thorongh disenssion of the important subject of
soils and forests is found in Wilde, Wilson, and White (1949). It is
recommended for further information on the relationship between soils

and decr range,

133
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Generally speaking, land-use in Wisconsin falls into three basic classifi-
cations: (1) timber and brush lands; (2) farm crop and pasture Jands;
and (3) lands occupied by urban and industrial development, roads, and
railroads.  Timber and brush lands comprise about 16 million acres, in-
cluding 5 million acres of unpastured farm woodlots (Table 40). It is
these lunds that make up Wisconsin’s deer range and that are the most
important areas considered in subsequent discussions of range problems.
In 1953, about four of these 168 million acres were in public ownership or
control and open to public hunting.

TABLE 40
Wisconsin Forest Acreages in 1950°

Nuwmber of

Forest Types Acrea
Comimercial Forests
Old-growth saw timber . ___ ___ _____. 300,000
Second-growth saw timber_ .. ___ .. _ 1,500,000
Pole timbwr .. . . ___._. _. 2,900,000
Restoeking . - . o ... _ . _.___. 6,900,000
Poorly stocked and denuded .. .. . 4,600,900
Total 15,200,000
Non-commercial Forests ___ .. . __ . _ GOO 000
Lands Reserved for Parks . P 200,000
Total Aecreage_ ... . __ . e 16,000 000

Commercial Forest Species

MNardwoods. ______ _ . ____ ___ ... __.... 6,150,000
ASPCN . _ L. 5,000,000
Sprace and Wie_ o _____________. 1,900,000
Northern pine. - _ . . ________._._ __.. 1,250,000

Total Acreage._ o .. et a2 156,200,000

Forest Ownership

Federal Ownership or Management

National forests. . ____________.____. oo 1,422 000

Indian Yands. . __ . _____________. 450,000

Otherlands. .o _____._____. 228 000

Towal. oo ... 2,100,000
State, County and Municipal ... .. ______ 3,000,000
Private

Farm woodlots. . _ - e e 5,600,000

Other lands (including industrial forests) .. 5,300,000

Total Acreage - o .. 16,200,000

&
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Figure 12, Average monthly temperature, total precipitation and snowfall. Areas
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Figure 13, Generalized wap of Wisconsin soils (after Muckenhir and
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FFarm crop and pasture lands number about 17 million acres, of which

ten million are in crops and seven million are in pasture and othier uses.

Wisconsin ranks as the leading dairy state in the nation.

Hayv, cora, and

oats have the greatest crop acrcages, and 4 wide variety of other grains.

vegetables and fruits are grown.

The remaining lands comprise about two million acres. Urban and

industrial areas occupy more than one million acres and the remaining

acreage is made up of roads, railroads, and other non-forest and non-

agricultural lands.
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Figure 14. Ceneral vegetative types in Wisconsin inferred from soil survevs
and present stands (after Wilde, Wilson & White, 1949).
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Wisconsin's Summer Deer Range

The density and distvibution of deer during the summer in most areas
of Wisconsin are hargely governed by the number of deer the winter range,
rather than the summer range, can support.  All of the state’s 16 million
acres of forest Tands and much farn land provide the hubitat requirements
for deer in the summer months (Figure 6 and Appendix E). In contrast,
deer during winter are limited o an estimated 1% million acres of range
(Figure 16).

Al other things being favorable, many times more deer could live on
the summer range than have ever been present historically, or will conceiv-
ably be present in the future, if it were not for the limited area and Jimited
capacity to support deer on the winter range.  Although the quality of
summer range varies throughout the state, there are no known problem
areas where deer numbers are limited by food deficiencies in summer.

Some idea of minimun densities of deer on summer range is shown
by Figure 15, which gives the estimated deer kill per square aile of deer
range in the 1950 hunting season.  In this year deer of all ages and both

sexes were legal game for the first time i many years. It is obvious that
deer densities were high on the summer runge, since hunters took only a
fraction of the total herd.

Agricultural development indivectly limits  the  deer populations in
major farming regions.  Fertilized farm crops are apparently more palatable
than the best availuble vatural foods, and deer do not hesitate to muake
use of crops when they e availuble, o these agricultural areas, the
maximne density of deer will be determined by the tolerunce of {furmers
for depredations by deer on their caltivated cvops, or by limitations in the
ahility or desirability of paviment by the state for crop damage, rather than
by the ability of the hubitat 1o support deer,

Idead summer deer habitat contains a wide variety of cover types inter-
spersed with openings wnd supplies of fresh water,  An cqually wide varicty
of food plants should exist. Althongh drouth, floods, defoliating insccts,
and fire can alter considerably or even destrov areas of summer range, there
has been noindication during the conrse of this studv that these factors
have so Tar had more than a very local and temporary effect on the deer
population.  Historicallv, fire has been an important ceological factor, and
iy respousible in lavge mcasare tor the present composition ol Wisconsin's
forests. !)m'ing recent vears, however, the control of e (|n'(mgl| pre-
vention and improved suppression methods, has practicadlv eliminated this
factor as an intnence on the environmweent .

Puring penods of Tigh insect nmbers ine the wanm months, deer are
(.l'(’(‘lll‘“ll‘\' “l).\l'l\'("l ll,\l.“g wWaler arcas illll] \\'UU(“.IH(% l)]\l'l”‘“;.\ \\Il('ll' i”\'('/\’.\
act to reduce the nsect nuisanee. The ;nlv(ln‘.\h‘ interspersion ot these
witer areas and openings indonbtediy inttuences the distnbution ol deer i
Subitined .“l(l .\Ill)lll(l lH' IV“l'\)gl“»/J‘\i N ot \ll'\“dl)ll' \"Ill!i)t”l(‘ll( (” ll“' sStinuner

range.
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Wisconsin deer in summer have few problens concerning food and cover.
) «

The Crop Damage Problem

Deer damage 1o farm crops s the principal management problem
associated with summer dece e Dinage by deer through teonpling
and browsing agricaltural crops, occhards and Lindscaping has heen
continies ta he a \'Lﬂ\in_g' and t'na!]_\' range ])ml)!mn.

Section 29595 of the Wisconsin Statates provades Uit dinmage o
property cansed by deer shall, upon written complaint ol thy owner o
lessee of the land, he imvestigated by the conservation commission. Al
claims allowed l)}' the conmpiission are to be paid onu pro rata basis at the
end of cach fiseal vear from the funds provided  (S10.000) i section
20200195 of the statutes. This Low weas fiest enacted in 1931wl which tine
ST2.000 was dirceted to bhe talen from decr L receipts xlming the veos
\\}Il')l ll\l'r(' \WaS ih (l])l'!l (l"l"v Sdsingt. i}l I‘l;’) l]ll' l‘l\\‘ AR ;l‘lll'lllll'(! [
I)rnnil the state to constrct (l('('r*p\'nnl tenees i cases of recirrent dinaee
tn 1939 hear damage was also imcinded i the provisions ol the Low, 1y
1945 s auainst the state had increased ahriminghy and the annoal
approvriations were mnercased to 3256000 I 199 the funds were Turthe

rascil o SH0000 to pay Tor grow g dinnage claims,
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Agricultural damage hy deer is not confined to row erops. The bark of this apple
tree ina Bavfield county orchard was stripped off by deer. May, 1951,
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Mounies expended in settlement of deer damage cains have
to $HHT3109T for the period 1932 toough 10354,
these  vears numbered 3,795, lxpendituves Tor the construction of “deer-

proof”™ fences have wmonnted to ST496 for the same period (Table 110,

Wwnounted

Paidh cliims duaring

The time and expense of conservation (Ivl);n'lnwnt personnel for imvestioa-

tion and settlement of claims would swell this figere considerably,

Deer food habits in relation to farm cropss orchards, cranberries, flown
gardens and Ldseaping follow « peendiar and unpredictable pattern,
Despite the availability of adequate vatural foods, deer often persist in
hrowsing crops. Fertilization and irrigation apparently enhanee the palata-
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hility of farm crops and account in part for the fact that deer find these
crops more desirable than natural foods.

Oats, corn, and apples are the crops that have received the greatest
damage payments.  Table 42 summarizes the items for which deer damage
was paid during the 1950-51 fiscal year, a typical example of damage
claims in recent years. Table 43 presents a list of crops for which’ deer
damage payments have been made since 1932.

If a deer population is present within or immediately adjucent 1o
agricultural areas, damage to crops is suve to follow. Regardless of the
quantity and quality of natural forage available, decr are sure to do a
certain amount of browsing on agricultural crops.  Many other states have
deer damage problems similar to the problem in Wisconsin. Michigan
has experienced serious deer damage in the agricultural areas of the southern
peninsula, and since 1948 has conducted special deer harvests in arcas of
high deer damage in an effort to reduce damage. The states of Washington,
Utaly, and Colorado are paying for increasing damage by deer to orchards
and other crops.  Several other states permit shooting of deer doing
damage.

There is no clear-cut solution to the deer damage problem. It s
obvious that herd control through hunting seasons offers the best and
cheapest, although by no means complete, solution. It is not implied
that deer populations must be totally eliminated from agricultural areas.
Deer populations must, however, be carefully controlled to prevent undue
interference with legitimate agricultural pursuits.  The incidence of decer
damage is closely associated with the density of deer populations; however,
no specific formula for this relationship in Wisconsin can be written be-
cause of the considerable varicty of circumstances that are common to
different units of range.

There are a number of control methods that have been emploved in
Wisconsin and in most other states. Some of them have been successful
in certain areas and failures in others.

The deer-proof fence, although expensive to construct and maintain,
has been the most satisfactory for small areas of recurrent damage on high-

value crops (Longhurst et al. 1952).  Single-wire electric fences pro-
vided with shiny metal danglers have been moderately successful when
they can be put in operation before dumage begins to occur (Ilale, 1948).
Chemical repellents have not been as generally successful as fences, but
certain crops have been satisfactorily protected by repellent applications.
There are several commercial deer repellents on the market todav that
have been tested in Wisconsin (Thompson and Keener, 1951).

There are many other unusual methods for which users claim good
One back-woods Wisconsin farmer says half-seriously that a well-
Wolf droppings or

succeess.
worn union suit located conspicuously will do the job.
moth bhalls vlaced imtervals swround the edoe of o0 ficld are renortediv
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TABLE 41
Deer Damage Payments, 1932-1951°
Payments for
Crop Fence T otal
Fiscal Year Damage Construction Ezpenditure

1032-33_. ___.__ & 4,250.70 % -- $ 4,259.70

1033-34 . .. ___. 1,773.85 - 1,773 .85

1934-35_ .. .__. 5,746.14 - 5,746.14

1935-36. ______ 5,040.00 - 5,040.00

1086-37 . .. .. _. 5,413 .24 . 5,413.24

1937-38 _ .. __ .. 6,578 .54 381.06 6,950.60

1938-39_ ______ §,428.00 1,161.01 7,589.10

193040 ______ 0,427 .67 2,276.70 11,704 .46

1940-41 _ ____ __ 12,405.73 1,840.17 14,245 .90

194142 ______ 11,623.95 545.21 12,169.16

194243 ___. 19,006 .45 .- 19,006 .45

1043-44_ __ ____ 14 ,690.04 21.04 14,711.08

1904445 _ __ ___. 23,725.50 7 .40 23,732.90

104546 . _ ____ '.36,329.77 2,217.06 28,546 .83

194647 . __ . ... 25,402 .59 2,119.08 27 ,521.67

1047948 . ______ H2,726.16 2,256 .59 54 ,982.75

1948-49_ ____ __ 45,839.29 1,605 .81 47 ,445.1()

1049-50_ ______ 39,998.03 H00 .00 40,498 .93

1950-51. .. __ .. 37,442 .61 .- 37,442 .61

9561-32_ _____. 21,378.55 - 1,378.55

1952-63 . __ ____ 8,084 .57 13.00 5,097 .64

1OR3-54 . __ ____ 13,049 .14 - 13,049.14

Totals_ ______ - $396,370.60 $ 14,944 .31 $411,314.9)

*Compiled by Otis S, Bersing
TABLE 42
Deer Damage Claims, 1930-51 Fiscal Year®
Claims Payments
Itewm Nowember Per Cent Amount Per Cent

Corn_ . ______ . ______... 172 41.5 310,765 .37 28 .8
Oals. . L. 67 16.2 739848 19.8
Garden Vegetables oo . 55 13.2 3,067 .28 10.6
Beans ______ ... _________. 39 9.4 2,005.79 5.6
Iay Crops 31 7.5 3,451 .88 0.2
Fruit & Forest 27 6.5 7,009 .31 18.7
Buckwheat ... . ______ 14 3.4 1,427 .70 3.8
Sugar Beets_ oo i 1.0 1,083 .51 2.9
Miscellancous** - 5 1.2 2:10.26 0.6
Total o .. ___..._ - 414 100.0 $37 ,412.61 100 .0



144 SUMMER DEER RANGE

Isolated agriculture in forested areas will be subject to deer damage
as long as deer populations are present. It does not seem logical to control
deer populations in such areas at a level that would eliminate crop damage.
The best solution for deer damage on isolated agricultural Jands within
forested areas would seem to be the elimination of the agriculture.  Better
land-use planning has already and will probably continue to eliminate
much agricultural development within extensive areas of deer range where
it is desirable to maintain relativelv high densities of deer.

Deer herd management on areas where great agricultural development
precludes a damage problem if deer populations are permitted to increase
should be directed toward minimizing the potential damage problem
through adequate deer harvest by hunting. Isolated farms in forested
areas should be discouraged, rather than encouraged by the payment of
deer damage claims.

TABLE 43
Crops For Which Deer Damage Has Becn Paid®

HAY AND
VEGETABLES GRAIN FRUIT SEED MISCELLANEOUS
String Beans Barley Cranberries  Alfalfa Carnation Plants
Beets Buckwheat Fruit Trees Canary Grass Forest Trees
Broccoli Corn Muskmelons  Alsike Clover  Landscaping
Cabhbage Flax Raspberries  Red Clover Pansy Seedlings
Carrots Millet Strawberries  Clover Seeding Pasture
Cauliflower Oats Watermelons Straw
Celery Rye Sugar Cane
Swiss Chard
Cucumbers
Lettuce
Onions
Parsley
Parsnips

Sweet Potatoes
White Potatoes
Pumpkins
Rutabagas
Soyheans
Squash
Tomatoes

*Compiled by Otis 8. Bersing

Chapter XII

Winter DeeAr Range

“Every range is more or less out of balince, in that some
particulur aspects of food or cover is deficient, and thus
prevents the range from supporting the population which
the other aspects would be capable of supporting.”

Leopold (1933, p. 135)

The Problems of Winter Range

Deer populations in northern latitudes where deer concentrate during
the winter are limited by the capacity of winter ranges to support deer.
Invariably the relationship between the total deer range and the winter
range follows a pattern of limited winter range.  In other words, Wisconsin's
total deer range is “more or less out of balance”, in that the number of
deer the winter range can support (carrving capacity) is much lower than
the carrying capacity of the summer range.

Wisconsin’s winter deer range comprises about 10 per cent of the
total deer range.  Figure 168 shows the general location of 819 deer vards
that comprised the principal known winter range in 1946, Similar per-
centages of deer runge are found in the other lake states. Michigan, for
instance, estimated winter deer range to comprise about nine per cent of
the total range (Bartlett, 1938). Although winter deer concentrations

vary considerably in size from winter to winter, and within the state during
any particular winter, the tendency for deer to concentrate on limited
portions of the total range during the winter months is the principal factor
limiting the size of deer populations.  As an example, Figure 17 illustrates
variations in area of winter nange for Sawver county.,

Why do deer yard or concentrate in the winter months?  There have
been many reasons suggested to explain it. It has been said that deer
yard up so that their numbers will afford them protection from predators
and so that by concentrating they are able to keep trails open in the deep
snow to facilitate movement.  Other explanations simply state that deer
are gregarious like sheep and have a natural tendency to band together.
Some say it's just age-old habit. Although we cannot rule out anv of
these explanations, we are of the opinion that the primary reason for
deer yarding or concentrating during the winter period is for protection
from the rigors of winter weather. The character of the arcas where
deer choose to yard substantiates this idea.  The principal characteristic of
a yarding area is its topographic location and cover; lowland or swamp

143
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Figure 16. Wisconsin winter deer range. Each dot represents the location
(but not area) of a deer yard in the period 1945-1950.

areas are particularly favored, especially if the cover is coniferous. These
areas provide shelter from winter winds and 10 some extent they limit
snow depth, depending on the character of the cover present.  Adequate
tood supplies may or may not be present. Deer tend to choose arcas where
the requirements of cover are most adequately met regardless of the status
of food supplies.

The degree of winter concentration varies directly with the intensity
of the winter weather.  During comparatively mild, snowless winters, deer

runve freelv over a considerable vortion of their summer ranve. foravine
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Figure 17, Winter deer range in Sawyer county during the period 1943-30.
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for food and bedding down in less protected areas.  When temperatures
drop and snow depths increase, deer concentrate in the arcas that provide
the best protection from the clements.  Deep snow, which hinders deer
movement, causes deer to yard or concentrate despite comparatively mild
weather; conversely, cold weather without deep snow  causes deer to
yard, although to a lesser degree.  Minimum temperatures combined with
maximum snow depths result in the greatest degree of concentration.

As the degree of yarding varies with the severity of winter weather, so
is the length of the yarding period controlled by the weather. During
the 1940’s and early 1950°s the period of yarding has varied from a
minimum of 27 days to a maximum of 130 davs, the average period being
about 90 days. In Wisconsin, deer are ll\lld"v able to range freely until
late in December and frequently wuntil the middle of Junuary. j.um.lr_v,
February and Murch are normally accompanied by cold weather and
sufficient snowfall to limit deer to the confines of winter runge. It is not
unusual, especially north of latitude 46 degrees, for the varding period
to extend well into April.

Before discussing winter range conditions one paramount point should
be recognized. In winter deer depend on those plants that have grown
above the snow level to provide enough tender buds and shoots to supply
sufficient feed for the deer concentrated in w varding area.  1f deer keep
eating all of the browse produced by plants on the winter range vear after
year, they will eventually reduce the abilitv of the plants to produce
cnou[)h food to carry the deer through a winter.  Such damage can cause
a plant to die, to live but produce only a small number of available buds
and shoots (which are the only portions of the plant deer cat), or to pro-
duce no available browse because the portion of the plaut within reach of
deer is no longer able to produce new growth.  Thus the purpose of any
range survey is to determine the wellure of the plant from the standpoint
of deer browse production,

Since an animal species will be affected by what happens to its habitat
and since the animal may in turn exert an influence on its habitat, it follows
that animal and habitat are biologically inseparable.  In other words, winter
deer habitat will degenerate if subjected to excessive pressure by more deer
than can be fed without damage to the existing natural deer food supplies.
As a consequence, the damaged habitat can support fewer deer. 1 an
animal and its habitat are inseparable, it should be possible to tell much
about habitat through critical examination of the animal. Cheatum and
Severinghans (1950) have done just that by showing the relationship be-
tween fertility of white-tailed deer and the status of range conditions.  They
said (p. 187) “. ... The data suggested that measurements of deer fertility
may afford a valuable index to trends in status of populations in relation to
the general adequacy of the range and that such measurement may be
used as a tool in the management of the species.”  In Chapter VII we have
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shown the relationship between the weights of deer from range that s
classed as poor and range classed as good.  There is a measurable difference
in the weights of deer from these range classifications which may be used
as an index of range status.

Since the major limiting factor in deer populations is the extent to
which winter range can support deer, the basic problem. of management
is to determine the carrving capacity uf the winter range through inventory
and analysis.  Ways and means must then be devised to (1) control deer
populalti(ms‘ \\'lthm the limits indicated; (2) increase the carrying capacity,
through manipulation of food and cover; (3) increase or extend the range
by providing the basic requirements of food and cover.

The most commonly employed method of determining the status of
habitat is to survey the range directly using one of several methods.  The
method used in Wisconsin is discussed in Chapter XHI.  Other methods
of measurcment, such as the one suggested by Cheatum and Severinghaus
(1950), arc usuallv used as supporting evidence.  There are few states
where evidence of over-populated deer ranges have been accepted by the
public without Jong and troublesome debate. In most cases the facts
supporting the idea that deer populations must be limited to the capacity
of their range have been contested or lubeled as pure bunk.  This has
necessitated the development of many diverse methods for proving that
certain limitations have been imposed upon the capacity of the land to
produce deer. The fact that limited winter range controls deer populations
appears to be a simple problem which should be readily understood and
accepted. Unfortunately it is not so simple and u‘ll.unl\ not so casilv
inderstool. since in all states where  this problem has manifested itself
there has been a time lag of anvwhere from a few vears to several decades
between the time when recognizable signs of over-population are noted and
the execution of corrective action.

It is difficult to analvze the veasons why this cardinal truth is so un-
palatable to the general pnl)hc Perhaps a 1(Lng history of too few rather
than too many deer overshadowed the impending dmger of over-popula-
tions.  Perhaps a public nurtured on conservation ideas that taught too
much saving through limited hunting, predator elimination and laws de-
signed to protect the existing populations, found it impossible to believe that
unlimited inereases in deer populations were controlled by still other factors.
At any rate, the tragedy that befell the mule deer on the Kaibab National
Forest in Arizona (Mann and Locke, 1931), where too much predator con-
trol and a limited harvest resulted in too many deer for the range to cary
and extensive starvation, was not aceepted as truth in Wisconsin. The much-
reduced capacity of the Kaibab range to carry deer in future vears did not
worry those who doubted the truth of this disaster.  The mu-(‘h-publicizml
deer problem in Pennsvivania, which pre-dated our problem in Wisconsin
by almost a decade, was also rejected. A deafl car was turned to these
and m: wny other warnings.
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Cood winter range should have plenty of availuble natural browse, such s this
white cedar. Price county, 1938,

The reasons for rejecting the didea that the carrving capacity ol the
Wisconsio winter ringe was limited and that over-populutions would result
in fewer and smaller deer were many ad varied. Some people refused
to recognize the fact that deer were limited during the winter period 1o a
small portion of their total range. 1t was even suggested that deer didiy
need food daring the winter months because thev stored up a suflicient Laver
of fatin the full to carry themn through the winter, By and koge the averiage
person was just simply o ininformed aboot the requirements of deer and the
status of their habitat. A few selfish persons, who mibortinatel ade
the oudest noise, stubliornly refused 1o recoginze even the most ohvioons
conditions when they were cleardy pointed out to them,

Becanse of eriticism oppositton which met the idea that dec
populations must be managed inostrict conformite with the CHITY B Cipacii
of thew habitat, it was obvions Ut no ~hort oot 1o berd DL eInent wondd
bhe found and the l\mg and arduons course would Leove 1o be tahen  Prior
to 1940, when the Deer Project bhecan field investivations of the \ ISCORISI
deer problein. there was wniple evidence s somethine was Wiong, o Ad
tough there were v questions that could wot e .n!m]xmh'l_\ RITESSRerae|

without extensive lickd studv, the Dasie problenswas bnowas,

e

As carly as 1930, over-browsing was noted in a few northern vards, This white
cedar was browsed ay high as deer could reach and was photogeaphed
Price county during March, 193y,

Fvidence of Range Status Before 1940

For more than o decade prior ta 1910 there had been increasin
evidence that deer concentrations on portions of the wintes range e
too Large for the range to ey on e sustained basis. Dead deer were heine
found each spring. with increasing regulavitv. Alhoneh the question o
how and whye they died provided sabstanee for nan an argimnent throneh-
out the length and Dreadth of the state, those persons who knew how and

whyv they diied had cause for areat concerns isokited cases of over-hroa <«

ing wnd starvadion were showing npoos oy as 19300 (Swift, 1916y, 1y

d !

| N N N N . e { . 1 e N
P93 extensive antilictd feeding progran was Legen in the Boode e
vidley e Donplas conntv i an effort o sustian over-populitions ol dec
onc s adready over browsed vanges B dnterestinee to note that this area
Taed been established an a0 deer Trefoee” o few vears carlier and the reinge
statis continued unul P95 Swit (19463 repoted that Tollowing the
Foad winter of TY35-36. hewvy over-hrowsing accornpanicd by deer sty

. s o
Lo WS ,.qurm-\! sty nozthiern countaes {Fiome 1S,
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Figure 18.  Areas where deer starved in the winter of 1935.36.

In 1936 the U. S. Forest Service made a formal
consin Censervation Commission that 14,000 :
removed from a 600,000-ucre area within the boundaries of the Chequia-
megon National Forest in Sawyer, Price and Ashland comnties.
was ade in recognition of the fact that excessive
deer would ultimult'ly destrov the capacity of this v

request to the Wis-

deer of anv age or osex be

This requiest
browsing pressure by
ange to support deer,
not to mention the dimage to a growing forest,

The request was rejected
because of extreme public objection,

The public reaction to the proposal
can well be imagined,  Onlv six vears before, in 1930, the conservation
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(l(‘p;n‘!nu'n! had estimated the state deer i)n|m'|<|li(m to be 23000 anihmals
The refuge idea was just catehing on and the adea that deer poputations
conld he Tinited by the capacity of the vange to support them was too vevo-
Mooy, “Save the Deer Clubs™ were hastily: organized throughout the
state in answer to this request tor hierd control,

Er 1937 the consarvation commission broke with precedent by estah-
o deer season i oddanimbered vears thas marking the firs

consecutive deer seasons sinee 1923 and 1924 Avc already alarmed public
fornd much to eriticize as a vesalt of this action. Swift (1946, p. 37)
saich of this event, "Puzzled and indignant citizens made dive predictions
that the deer would soon puass with the buffalo and the passenger pigeon
if we are to have seasons every vear”. Scott (1938, P A3) summarized
the deer situnation as Tollows: “H o scems that Wisconsin must Le hlessed with
particularly fine deer vards, or certainly we would have witnessed more
serions slAl.rvutiu:b of deer during this past winter (1937-38). However,
in previous severe winters within the last decade, manv deer h;xvv.slnr\'wl
in Wisconsin forests and it is casily possible that with continued increase
ol our deer, another severe winter will prove deadiv.”  Scott's prediction

Even second-choice browse plants like this red-osicr dogwood showed  earis
signs of ovee-browsing.  Argonne Retoge, Vorest county, 1937,
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Fhese young white cedars were stripped by deer during the winter of 1937-38
near Parlridge Lake in Vilay county.

of serions starvation came trie the following spring. . “The winter of
1938-39 was one of the severest winters for the deer i the locabity (Brule
river. Douglas county), and heavy snows trapped anany decr Gy from
the feeding stations,  The Lawn crop was hil the li:tl'(!i‘ﬂ: as wll browse T
been eaten ofl to such a Licight that they were unable to veach it. The
ficld personnel estimated that 1,500 deer wintered in the vard. 1 Maoeh
of 19349, deer died in the Brule Valey amd the public demanded action
regardless of the fact that f('(‘(]ing Yok Tawsens wcinriont) on all winles .
vears previous” (Swift, 1946, p- 39).

and for

There were warnings from other parts of the state pointing aut the
existence of a deer browse problem.  Humerstrom and Blake \(!SJ.‘}!J P
203-214) veported that i central Wisconsin “Most of the v(m('vn!ru;linn
areas had more than enough food.

} In a few concentiation arcas,
owever, there was a food shortuge. o

: 1936-37 twa arcas were uver-
r;nw.se(l and i browse line was developimg in one of them. By the end
i 5w .- _ . A e i 5 : )
| the winter, food was scaree in five arcas, andd in doubtfal cond
voo We Tound wo deer dead of starvation, but some
Yoy by Spriny.

iion in
a were in poor condi-
- The project arca can support ats present deer Lerd,

WINTER DEER RanNGE 133

There is no general critical range deficiency,  Many of the concentration
areas can winter more deer than they now curry. Inoa few, however.,
tronble s hegimiing to appear. Food supphies on the weak wintering
grounds must be increased or winter herds reduced. There have been no
losses from starvation as vet. Such Josses are more easily prevented than
stopped. Now is the time to take action.”

It is obvious from these records that Wiscousin’s winter decr range
had sulfered considerable degenceration prioy to 1940, Artificial deer feed-
ing had been employed as @ means of holding up excessive deer popula-
tions Tor several veurs, Post-mortem examinations of deer found dead in the
winter vards by reliable veterinarians indicated that maloutrition was the
primary canse of death (Minor and Hanson, 1939).

There was adeqnate evidence that serious winter food shortage existed,
With this much known, what remained to be done was to gather sufficient
factual data on a statewide basis to prove conclusively to a skeptical public
that there were very real limitations to the carrying capacity of the winte
range and that unless immediate recognition of the need {or herd control

was achieved, we would stand a real chance of losing our deer population,
Alhough the evidence of over-browsing was confined to limited areas in
severnl northern counties, it should have been sufficient warning that
imsnediate action was imperative. However, the idea that deer populations
conld out-grow their [ood supply was at that time [lutly rejected by the
public,

In 1940 the Deer Projeet began the liborious task of providing the
facts needed for management meastres which would recognize the reltion-

ship botween the deer and s habatat,



Chapter XIIT

Winter Range Condition Surveys

By 1940 an aln-au!:,r nnszttisfuclur}' condition existed thronghout an
extensive portion of the state as a result of over-utilization of the winter
deer range. Despite repeated warnings, the presentation of volumes of
factual data, and actual fiecld examination of the problem, there was no
clear-cut public recognition of the serionsness of the situation. It ap-
peared impossible to teach the simple biological lesson that there s a
limit to the number of deer the winter dea range ¢ support without
suffering serious consequences. Throughout the decade of the 40, winter
deer range conditions degenerated to an unbelievably critical situation,
Finally, in 1949 a belated though certainly not complete recognition of the
problem resulted in the first of three liberal hunting seasons.

Failure to attain adequate public recognition of the limited capacity
of the land to produce deer populations is not peculiar to Wisconsin, - 1t
has been and continues to be a common failing throughout the majority of
states that have deer. It is particubarly difficult to vnderstand the basic
reason for not recognizing the biological concept of limitations as thev
pertain to deer. During the past quarter century great strides have been
made in the field of agriculture in teaching the principles of the limited
capacity of the land 10 produce crops and more especially the limitations
(.lf gr;l‘/.ing or rﬁls'l”'(‘ li(“(l.\' to ])r(l\'i(!(' i”{l’(lll‘.itl" Pil.‘s"]ll’il‘l_"l' 0o G S”Stilillﬂ'(]
basis.  The farmer today who does not recognize that he must limit the
number of cattle on his farm to the capacity of his pasture is a backward
farmer indeed and usually a poor farmer.

Manv thousands of words have been written and spoken in an ellort
to present an understandable explanation of the problem involved.  Citizens'
committees have boeen organized to study and report on the problem. Winter
tours into the deer vards have been condueted by trained personnel hut
have failed o attract more than a pitifully small percentage of the people
who have out-spoken opinjions on the matter, By and Lirge the average
person has exhibited complete apathy toward the whole prablem and has
preferred to let an opinionated minority have their sav cather than make anv
effort to find out what the problem is all about. \We clearly recognize (hiat
there has been no real public recognition of the problem despite the fact
that Wisconsin began in 1949 to liberalize deer seasons in a belated effort
to control deer populations to the capacity of the range. Apparently, few
people understood that liberal seasons would sean a reduced deer popula-
tion, despite the fact that herd reduction has been cited as the first step
loward a management poliey for deer.
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A doe weakened by malnutrition in the jones Lake vard in Vilas county,
winler of 1940-41.

Methods of Survey

During the first vears of Deer Project activity, the major task concerned
locating, mapping and chssifving swinter deer mange. It was soon apparet
that extensive rather than intensive vange surveys would vield the most vala-
able information that could be wsed i deer management inoa very short
time.  Had it been anticipated that the project was to continue for as Jong
as it has, more detailed methods might have been given greater emphasis.
Nevertheless, the extensive methods used in Wisconsin have had wide
‘.L]}plic;lliun in anany other states, and e still in vse o most states for
g(?n(‘l"‘ll lli‘.lli;lg('lllcnl |)1n])nst‘:x‘. ‘

The ringe survey methods used by the Deer Project seek two things:
(1) The generad distribntion, composition and avaikebility to dc.cr of deer
food plants on the winter range. The resalts reflect v.n'-im!s environmental
factors influencing vegetative suceession. The degree of browsing h‘_\‘ deer
prior to the current survey is one of the most amportant of these factors,
(2) The degree of current utilization of various “kev” browse species by
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deer.  The degree of use is an important factor aflecting the future trend
of range condition.  In other words, the eruiser who makes the range
surveys is asked 1o do two things.  He must make an appraisal of the
amount and qual'ty of deer food availuble, and determine within broad
limits the utilization by cwrent deer populations of the annual produc-
tion of these plants. He must also relate this utilization to the trend in
range conditions.

Feency (1943, p. 13) pointed out that “when conditions are at their
waorst — all the trees strim)c(l clean and dead deer lying every few yards
along the trails — it does not take much skill to determine that the area is
browsed out and that starvation has tiken plice.  On the other hand, it
calls for a real expert with a great deal of experience 10 estimate conditions
and prepare a reliable report two or three years before the eritical stuge
is reached. Likewise, it is equally difficult to correctly estimate trends up
or down when the evidence is not clearly very bad or very good, or where
a clumge is being initiated.”

The Project has attempted to provide its cruisers with enough back-
ground knowledge to make an adeguate winter vange appraisal. This has
included practice in the identification of the various tree and shrub species
that make up the bulk of the deer’s winter browse diet (Appendix 1)
practice in dilferentiation between browsiug by snowshoc hare and deer;
providing lists showing the palatability ratings of the varions browse species;
and practical field experience in appraising a number of yards prior to the
time they assume the responsibility of veporting conditions ou their own,

It should be obvious that good cruising tukes practice and experience.
The actual cruise, which follows the location of the winter vard and
on which yurd appraisal is based, consists of a randomn walking cruise of as
large a portion of the yard’s total arca as the cruiser feels is desirable,  He
uotes the distribution, composition, density and availabilitv of the various
deer browse plants, the evidence of carrent and previous browsing pressure
and the degree of yarding.  When completed, Lie makes an appraisal report
of the yard which consists of: (1) His appraisal of the present range
condition, classified into the three general categories of “poor”, “medinn”
and “good”. A classification of “poor” indicates that the range is probably
not capable of supporting its present number of deer and that starvation, it
not evident immediately, secms imminent in the very near future. A
classification of “medinm”™ indicates that the yard s currently capable of
supporting the existing deer population, but that the condition is clianging,
ordinarily from good range to poor range except where herd management
has reversed the usaal trend, A vard i Tgood” condition s oue where
there is no immediate browse shortage and where no shortage is forsecable
tor several years, vegardless of the trend of range conditions,  Such a yaurdd
ustaily includes quantitics of first-choice browse species like white cedar,

vew, alternate-leaved dogwood, red maple, wnd swae, o untouched ye-
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serves of second and third choice species. (2) s appraisal of present
browse utilization in relation to the cartving capacity of the vard,  The
appraisal of carrving capacity is a determination of whether the amount
of browse eaten by deer cach winter s greater thuan the annuad amount
al browse produced, about as mnmch, or less than might be removed
without cnd:mgering the Future food supply.  This is distinct from range
appraisal in that a vard in any one of the three range condition categories
(poor, meditm, or good) may fall iuto any one of the three categories
of l)l'x’)\vsing in relation to carrying capacity.

Relating current browse usage to carrying capacity is more mean-
ingful than simply setting down figures on browse use without regard to
the variables that effect a plant's ability to produce browse, such as site
differences and variations between seasons and in the tolerunce of the
species to browsing.  For example, a shrub such as red-osier dogwood
may be uble to thrive despite a 90-per-cent use of its annual growth by
deer for & number of years.  The same intensity of use on a relatively
browse-intolerunt species like hemlock or white pine would kill the muj«)ril:\'
of plunts, Similarly, red-vsier dogwood on a poor growing site cannot
withstand the inteusity of browsing that it endures on a good site. Finally,

Not all dumage to forest trees and shrubs is caused by deer. These juneberries
were girdled by snowshoe hares in Clark county. April, 1948,

. , ‘v"?yi‘; |
m A K’ I*{ |
4 i
) C iy
NS



160 WINTER HaNGE CONDITION SURVEYS

heavy summer brosvsing andoubtedly is more dawmaging to any plant than

the sime degree of winter browsing.

I using this method of ringe anadvsis we have sacrificed what is often
considered  desirable detil 1o fulfill the greater objective of extensive
coverage, :

\

The Teports as submitted are somewhat subject to human enor
Jariations in the knowledge and experience of individual cruisers sometimes
make for different conclusions, especially in those cases where it “ .. s
not clearly very bad or very good or where a change is being initiated”.
However, the information’ collected has been suficiently intensive and
accurate to formulate sound reconunendations for the management of
Wisconsin deer dm'ing the canrse of Deer Project activity.

We would like 1o emphisize that the range appraisal methods we have
deserihied are the ones corrently in use. They have not alwavs been used
in this formn, but have been evolved over ”it')’cill's of range cruising expe-
rience, However, the differences between the current methods and those
of ten or more Yeus ago are not great enough to prohibit comparison of data
between any years. ) )

‘ It seems likely that sinilay swrveys will be used {or some yaos in the
future.  We an, however, foresee the time when harvests, the number of
(.lr('r Aarea can support ander current conditions, and other management
factors will of neeessity e more intensively controlled. When that time
comes, more intensive range survey methods will have to be used. Such
methods st pProvide statewide information if intensive managenent s
19 be successful,

The results of o) Doy 1}
Fable 41 and Appendix: G and are discussed below.  The abbreviations
used in these tables areidentified as follows:

“Food Conditions”

roject winter tnge checks wre shown o

Thi are expressed as “P7-poor, “MTamedium, “GT-good.
his category is the appraisal of present natural browse conditions.
Hruwsmg. This concerns the relation of current brow se usage to
the sustained carrving ¢
abbreviated in

capacity, “fig™

apacity of the vard. The column headings are
this manner - “ExT-browsing exceeds sustained  curving
caps MOWSING is equal to sustained carrving capacity, “L7-brows.
Mg is dess than sustained can \"inq capacity, »

“Yarding” is expressed as T —deer ave tepleallv varded; e alinost
(‘X(']llhi\'(")' conined o the vard sl There may be some tendeney to
work the edges of the vl | v
quarter mile from (he cdue of varding cover. TPT=deer are partially
varded,  Nost ol the dee \,\ ' « .
found iy

bat ot no time is there movement bevond one-

v and the heaviest concentration of deey are

yarding cover. bt movement to adjacent upland or hardwoad
arcas not normally
and trails may be
although the bulk

used in tepical varding is not greantdy restricted. Tracks
tound as muach us Uiec-quarters of w mile from the vard
of the signds still o varding cover, "S"=deer are scat-

A symptom of over-browsed range is that hungry deer lose much of their fear
of man in the vicinity of artificiai feeding stations.

teved throngh most of then noral fall ringe. Deey stgn and numbers
will he heavier in the varding cover than it is in adjacent areas.

"Deer Coneentration™  "H'=high, "N~ medium, "L7-Jow.  This is
an eapression of the relative number of deer mothe vard mca, 1 is a0 rather
broad category designed 1o indieate the density of deer without regard to
varding behavior. Thas anarea with dewsity of decr classified as “high”
could also fall into anv one of the varding classifications depending on
how the “high” munber of deer are varded.

“Logging” and “Feeding” refers to the number of vards in which com-
mercial logging and artificial deer feeding are being done at the time the
vard is cruised.

To portray the total effort put into both the range survevs and attenpts
to present these data to the public, the principal points of the survevs and
public relations effort will be presented in chronological order.  Runge sur-
vevs have evolved through three basic periods as follows: (1) Preliminary
Surveys, FOIT-1944; (2) Inventory Survevs, 1945-1946; (3) Range condi-
tiom Survevs, THT- 1951,
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Preliminary Surveys, 1940-41 to 1943-44
o ,
% LT RGeS REESET During the winters of 1940-41 through 1943-44 Fange survevs were
t t conducted by a small crew of Decr Project cruisers (Table 44). Their
v purpose was to get general information on the location and tvpes of vards.
A and on comparative deer numbers. A total of 279 different winter vards
_ 5;— EIERESS 1335285 eEgzen : were checked by these crews in this period. Although the total extent of
3 N winter deer range was not known, these surveys do point up the fact that
= i a critical situation was rapidly developing on a wide-spread area of winter
g sl i Doz deer range.  Feeney (1944, pp. 3-1) summerized the status of the deer
- % S LTEe and outlined the general condition of the range as follows:
-t - -
§ é% = PRITIHIRLIRSIES VIEERER “By those who have given it any study, it is well known that an in-
2 § w| rrirmoimess L mzas portant deer range problem has existed in Wisconsin for a number of vears,
o B R Somewhat alarming starvation losses were noted by some Wisconsin Con-
.5 2 RN : fz;a”-;-‘;,{- servation Department officials as far back as 1935 and 1936, Since that
2 s ' ) time, rather heavy winter losses have been noted in northern Wisconsin
a Slal svviiiirisEnss cpEoas from year to vear, varying in extent, of cowrse. with the severity of the
§=.' 2 _ winter.  During the past four vears in which the Pittman-Robertson deer
3 S R e I i project has been conducted, we have had the opportunity of observing un-
> ) , usually varied winters.  In 1940-41 the weather was about normal with
v: g | T CTERTET ISRRIES r€Izss starvation prominent [Figure 19]. In 1941-42 the winter was compara-
A E§5 . I tively light with very little loss from starvation. 1942-43 was severe, and
‘5} §§§ e ‘ the starvation losses were tremendons.  Last winter, 1943-44, was the mi] I-
aci g“o ol mrzzsza Emas est in 52 vears recorded by the United States weather bureau in Wisconsia.
=P ol i o As a consequence of last wintor's mildness, starvation was light except for
= e fairly heavy losses in the Flag Yard onlv.
‘E é “Regardless of the mild winter, logging operations, and (artificial)
H E% = [eeding, the deer herds were currentlv still way over the browse production
L,_) *é cupacity in 40% of the winter range.  In 35% of the areas, the number of
o a, deer was aboul equal to the total current hrowse production, and in 25%
& the deer did not eat as much browse as grew last vear.  This means that
3 . oo not more than 4% of our winter range has a reasonable chance for carly re-
g e§.§ Q‘EEEEEEEEEIZ'I;’, fRREERE covery, even if the deer remain scattered and browse as lightly as thev did
£ “~3 during the past mild winter . . . . ’ ’
f “In making range appraisals, it is neither the deer kill, apparent nu-
5 Se merical concentrations nor starvation losses that tell the real story, but ex-
: §§ IEZ L IERERASRERS Tt amination of the extent of browsing which alone will give a reliable com-
& S

parison of deer abundance to range carrying capacity.

G “There is no known remedy beside starvation for getting a deer popu-

L N ) . . . . 4

RN fation in- balunce with its range, exeept to reduce the surplus by taking

R ' anterless deer, with or without the taking of bucks. . .

B e d o) B = The Feaee . eeney IS OASSOCH ey 31114 1S it TN of i
STITITEIELE . .Ihg f.x.tt.ll{.ll I eeney and his A.\.\‘(Kl.dk,s during this period succeeded in
SyrFIrsss bringing this information to the public is attested to by the number of pro-
wizgggszs ) j

test meetings, editorial comments; and general expressions of dishelief with
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Figure 19. Critical winter range wareas in the winter of 1940-41. Each dot
represents a deer yard where starved deer were found.

which the reported findings of these surveys were greeted. There can he
no doubt that the facts were made available to a large segment of the pub-
lic and it was apparent that the truths revealed by these surveys were wholly
unpalatable to them. In the winter of 1942-43 a “Citizens Deer Commit-
tec” was appointed by the Wisconsin Conservation Commission to deter-
mine the facts from the layman’s point of view. Aldo Leopold acted as
chairman of the committee. The commission instructed this committec to
study the deer problem and to report on their findings. The Deer Project
was called upon to provide information and field guidance for this group.
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A nujority report was submitted to the commission in June 1943, Swift
(1946, pp. 54-35) summarized the observations of this group as follows:

The Wisconsin deer herd has increased beyond its winter food
supply and is beginning to starve during hard winters like 1942-43,

“2. The degree of over-population varies; not all localities are in criti-
cal condition, but critical spots are increasing.

3. Starvation so far kills mainly fawns.  Their stomachs are full of
food, but not good food.

4. The good winter food plants are being eaten out, are unable to
reproduce, and are being replaced by plants of inferior value.

“5. Artificial feeding does not relieve the pressure on good food plants.

“6. The herd should be reduced to the carrving capacity of the good
winter foods.

“7. The sooner this is done, the more good food plmts will be sal-
vaged, and the more deer can be carried in the future.

“8. If the herd is not shot down, it will starve down. Further star-
vation means further depletion of food plants, and this means a very small
herd for decades to come.

“9. Reducing the herd means reducing antlerless deer.”

The serious starvation losses in the critical winter of 1942-43 brought
home the fact that a serious problem existed, even to skeptical persons who
refused to recognize the unmistakable evidence of over-browsing.  The
report of the Citizens Deer Committee, which substantiated the findings of
the Deer Project hiologists, together with a recommendation for a nmr(L- lib-
eralized hunting scason from the Wisconsin Conservation Congress prompted
the conservation commission to authorize a split hunting scason for 1943,
Four days of forked-horn buck hunting were followed by a three-dav rest
period.  After the rest period a four-day antlerless deer hunt was p(‘mut(e(l.
This decision by the commission, which clearly recognized that herd reduc-
tion was a necessary preluderto a sonnd management policy for deer, marked
the first time in 25 years that antlerless deer were legal game.

An army of 158,000 hunters took to the woods that season and bageed
66,252 forked-horn bucks and 62,044 antlerless deer.  This kill was more
than three times the number of deer that had been taken during the most
suceessful buck season and alarmed many people into thinking that the deer
populition had been shughtered.  An avalanche of criticism  descended
upon the conservation commission, the conservation department and any-
one who dared to view the deer problem in the light of biological and
ecological fact.

Inventory Surveys, 1944-45 to 194546

The overwhelming criticism of the 1943 “split” scason by the general
public and by many persons within the conservation (h,p.n'tmen! again
brought up the pcrenm.\l question of whether or not the findings of the
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Deer-browse line on balsam at the Drummond yard, Bayfield county. April, 1941,

Deer Project were a true picture of the actual conditions.  In 1944 the
counission instructed the conservation (lcp.'ulnu'nt to conduct an exten-
sive ficld survey utilizing field personnel from the Law enforcement, forest
protection, and forestry divisions, as well as project biologists, to survey
as wuch of the total range as possible. A departinental deer committee,
representing the Deer Project and cach of the divsions eniployed in the
survey, was appointed to compile wnd analvze the survey veports andd to
prepare i tinal report.

More than a hundred conservation wiardens, forest rungers, foresters
amd biologists participated in these surveys, Survey crews were schooled
by the Deer Project in winter identification of Lrowse species, methods of
survey and other matters pvrl;ximng to the SUPVEeV. :\.xsigmm‘uts were inade
on the basis of known winter varding arcas. 1o determine the camplete
picture, additional areas were assigned for Jocating winter vards that had
ot beeo recorded 1o date, Aerial MIEVEVS Were ade i some areas o o
cate winter yirding wreas and o factlitate cheeking,

The f:;‘x‘l“\\'ing quotation has been taken from the ceport filed the
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“From the information gathered in 2,432 mun-days of effort coverine
8,535 miles on foot including 706 reports for 473 deer vards (winter con-
centration arcas) the following conchusions can he drawn .

“1. The deer herd has shown a general increase since 1943, (No
attempt was made to get a numerical estimale of the total deer popula-
tion of Wiscounsin.)

“2. The fawn crop of the past season was normal and sufficient as
shown by the number of fawns observed — a Tittle over one-third of the
deer secn were last spring’s fawns,

“3. The number of predator Ir:w!\’s seen was not unusual, in fact,
contrary to anticipations, the tally figured in few-toamany miles per track
instead of su many tracks per mile. The nunber of known ins;:uu'us in
this survev where deer had been I\illc(l\hy covotes or wolves was very few,

“4. The general browsing on the principal food species was excessively
heavy in 167 of the vards in northern Wisconsin. ’

D

Balsim, a poor foad but a good indicator of the trend of browsing
shows an increased utilization by deer. This species was conspicuonsiv

browsed in 79% of the winter areas.

Balsam is not a preferred deer food, but deer will eat it as a last resort.
Flag yard, Bayfield county, March 1941,
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“6. The decr herds, irrespective of the dight winter and carly spring
(with onlv about 27 davs of varding) were browsing in excess of the
i ' f : ) syards. The deer - -
present G m\ln;ﬂ‘x apacity ml mare than one-third of (hltl\ ul . l FABLE 45
were browsing Jess than what the winter ranges could produce i only . ) .
£ ] . Winter Range Survey Swnmary, 1844-45 and 1945-16

about one-Teurth of the northern arcas.”
s . . . Yards Cheeked for CGoneral Food ( fifions
Fhe commitice made recommendations for the T3 season as follows: - Yards Checked for Goneral Fuo oj-,:muj

g . . . - L. ’ L ir ; Total Toial
The brick law, which went into effect in 1916 was effective in increas- Arva and Neo. Poor Fair Good - To )l'm:l.-
ing the deer population. The problem today is a problem of keeping the Winter Yards No.o S, Nooo ¢ Neoo < Yards  Clockods
deer in balance with the carryving capacity of the winter range.  This can North
only be done by cropping the surpluses where they occur. Past history 1944-15 . . .. 215 a7 45 T 31 15 21
. JOAG-AG. oo 423 14y 360 169 40105 24
proves that the surplus cannot be kept in cheek except by somie svstem
for taking not ouly bucks but antlerless deer as well, in over-Liowsed Central
gD T » . T s o N . 4.1.45 R i . - ar ras P
areas. AN ATTEMPT TO CARRY MORE DEER THAN THIE RANCE i AN s
N PR o dra=dBho . g - =i 26 $2
CAN SUPPORT WILL RESULT ONLY IN HEAVY STARVATION AND
FEWER DEER IN THE END.” State Total
1944-456_ __ . 264 101 a8 00 34 74 25 537 475
The 1945 survey not nn]y substantiated conditions reported by project 194546 .. __ 5ot 152 $6 191 35 131 20 &19 621

hiologists for a small sample of the total range, but indicated that conditions * Not all yards were accurately appraised for gencrad food conditions.
were even worse than Feeney had reported in 1944, l’()l()f—ﬁ\/(' per cent )
of the 215 winter varding arcas examined in the north were classifiel in
poor condition as regards natural foods, despite an extreme v omild wm(m
and carly spring (‘Table 45). There were only 27 davs of ‘t'“l“lk The Chambers Istand in October, 1945, an example of extreme overbrawsing by
survey included 49 winter concentration areas in ce ntral Wisconsin conntics deer. Note the browse line on the maples and the Lock of lultlcrgru\\'lll.h ’
which indicated that a trend toward range degeaeration was developing
in this area of the state where winter weather was less severe,

A special report of the findings of this survey was prepared by the
departmental deer committee and presented to the conservation comimission

in the spring of 1945, These data were alse made available to the public
at the conservation congress game lw:u‘ings that same spring.

During the winter of 1915-46 the extensive survey which hiad been
started in 1945 was continned.  An acrial survey was conducted earlv in

I R et oy

winter to locate varding aveas and to determine the bovmdaries of vards
that had not been adequately surveved in the past. Cround cerews chieched

e

new areas Jocated from the aiv. A total of 621 winter varding arcas were

23]

checked bringing the total number of known deer vards 1o 819 in 12
counties.  Results of both the 1944-45 and 1915146 checks are given in
Tuble 15 for the novthern and central arcas.

Feeney (1946, p. 26) veported on the 1946 survey as follows: “When
Al factors are considered, onr findings show that the conditions on the
winter deer range trend to date toaward increased deterioration. For the

past three winters, largely becanse of weather conditions, starvation losses
have heen almost negl gible, but a heavy loss in a eritical winter is becoming
mare and more likelv.  The status or condition of the range s gauged
by the canrving capacily of the deer yard areas for deer. This iy in tum
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based on the degree of browsing on the principal food species, and on
natura) food conditions in general.

By the spring of 1946 approximately 2,000,000 acres were classified
as winter deer range. Although all of the 819 yards known to exist in 42
counties were not examined during any one year, a fairly accurate picture
of the statewide winter deer range up to 1946 was obtained by compiling
the most recent report for each known yard. Yard status of 19 yards was
unknown. Of the remaining 800, 292 (36 per cent) had poor food con-
ditions, 276 (36 per cent) had fair food conditions, and in 232 yards (29
per cent) food conditions were good.

This compilation shows that more than one-third of the total known
winter yarding areas were in poor condition insofar as general food condi-
tions were concerned. Relatively mild winters during the last three years
of the period had minimized starvation losses. The ever increasing demand
for artificial deer feed during the winter months, together with the increase
in damage chims filed against the state by persons who had sustained
damage by deer to crops, points up the fact of an increasing deer population.

The problem of over-browsing and subsequent range deterioration was
no longer limited to the northern deer range. The central Wisconsin area
now showed a very definite trend toward widespread over-browsing (Table
44). Nobody had paid any attention to the warning published by Hamer-
strom and Blake in 1939 (p. 215) which said, “There have been no losses
from starvation yet. Such losses are more easily prevented than stopped;
now is the time to take action”.

Range Condition Surveys, 1946-47 to 1953-54

The preliminary surveys, (1940-41 to 1943-44) and the inventory
surveys (1944-45, 1945-46) provided an account of the over-all status
of winter range conditions, and an inventory of the total winter range.
It was recognized that an annual accounting of the many factors of habitat
that mean prosperity or starvation for the deer was a prerequisite to in-
telligent management. Because habitat is continuously changing through
the influence of temperature, precipitation, browsing, insect infestation,
logging, fire, etc., and because habitat directly influences the health and
productivity of the deer, an annual survey to determine the current status
of runge conditions was needed.

In 1947 and 1948 a survey of deer damage to forest reproduction
was undertaken by the conservation department to determine the effect
of the deer population upon the future forest of the state. With Stanley
DeBoer as Chief of Party, this survey was sponsored by the department
under the general guidance of a six-man committee made up largely of
men interested in forestry.

The survey examined almost 160,000 individual trees between one and
eight feet high in more than 11,000 sample plots on managed forest lunds,

Heavy Rabbit

Indian Reservation

r’

Central
Ileaty Rabbit Nonc Light Hcary Rabbit None Light

Cent of Reproduction lirowsed®®

Pe
Northeast

None Light

TABLE 46
Decer Damage to Forest Reproduction, 1947-48°¢
Rabbit

Northwest
Heary

Checked None Light

No. of
Trees

No. of
Sample
Plots

Specics

25

a5

None tallied

8
10

0

30

5

X}

a
©

2

086

Basswood ...

5

15
10

5
3

5
10

15

35
None tallied

65

60

)

5

(1]

70
None talljed

50
60
40

10
10

30

5

10

40
35

10

40
40

5
[(]
0
5

20

70
40
40

5
10
10

20
30
45
50

3
7

7

167

0008

2605
2

129

6
K13
1027

1006

Oak........
Ash__._....
White Pine__
Jack Pine. ..

75

S50

10

30

30

20

[

55
40
3

1048

10

35

None tallied
None tallied
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Figure 20. Per cent of desired tree stands found by survey of deer damage
to forest reproduction.

-

irrespective of winter or summer deer range classification (DeBoer, 1947).
It is somewhat surprising, therefore, that the survey indicated such a high
over-all effect of deer on the total environment (Table 46 and Figure 20).
So far as the forest manager is concerned, the deer and snowshoe hare are
welcome to anything over 500 stems of tree reproduction per acre. Using
500 stems as a base, browsing by deer had left 82 per cent of the desired
stand in the northwest area, 79 per cent in the northeast area, only 40

per cent in the central area, but 147 per cent in Indian reservations where
deer numbers were low.
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Despite the results of DeBoer’s survey, the prospects for an increased
harvest of deer, necessary to rclieve a serious over-browsing situation, ap-
peared remote at this time. It seemed inevitable that herd reduction,
however unpleasant, must soon be recognized as the only altemative to
complete range destruction.  In anticipation of the time when range
surveys might become a meaningful part of management instead of simply
recording ever-increasing and ever-expanding degeneration, all of the range
analysis data recorded for the six-year period of project existence were
compiled and studied preparatory to setting up an amnual range condi-
tion survey on i rcprescmulive s;\mplc of known winter yurds.

“Key” yards to be checked annually were selected first on the basis
of conditions as shown by the 1946 sumnmary. Hence 36 per cent of the
yards were selected from that group whose general food conditions were
classified as poor; 35 per cent were from that group classified as fair; and
29 per cent were classified as good. Next, yards were sclected that repre-
sented all soil, topographic and cover types. A third criterion was to have
kev yards well distributesd throughout the total range.

A preliminary selection of key yards was checked in the field during
the winter of 1946-47 and 1947-48 (Table 44), and after necessary ad-
justments, a final system of key yards was selected.  Figure 21 and
Appendix H show the location and distribution of the key yards.  Minor
changes in number and locations of yards checked are made annually de-
pending on weather, manpower for checks, and changing condition of
individual vards. However, the great bulk of kev yards checked has
remained the same since 1946.

A reorganization of the game management division of the Wisconsin
Conservation Department in 1949 shifted the respousibility of the annual
winter range survey from the Deer Project to district game managers.
Since the winter of 1948-49 the Deer Project has participated only to the

extent of m‘gunizing'tlm survey and compiling and interpreting data:

The conditions found by district game managers in the key vards of
their districts are shown in Table 44.

The winter of 1947-48 was the hardest on deer since 1942-43 and as
a consequence many deer died from starvation in the yards. This winter
saw the first large-scale losses in the central area. The trend toward in-
creased deterioration of winter range was very severe (Figure 22). Heavier
browsing on food species of low p;\lntubility was recorded for this year than
any vear since 1942-43.  Costs for artificial feeding and deer damage
reached an all-time high.

The Wisconsin Conservation Congress authorized a committee to be
known as the “Deer Committee”, comprising seven members of the congress
representing the state as a whole, to study and report on the deer problem.
Their unanimous report presented to the congress in the spring of 1948
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Figure 21. Key deer yards checked in the winter of 1952-53. Each dot repre-
sents the location of one yard checked.

recognized the existence of a serious range problem and asked for its
solution by an any-deer hunting season.

The congress concurred in the committee’s recommendation for a herd
control program by recommending a seven-day anv-deer season for 1948,

This recommendation was subsequcntly approved by the conservation com-

mission but vetoed by executive order of the governor, and herd reduction
was again delayed.
In contrast to the hard winter of 1947-48, the winter of 1948-49 was

relatively mild with less-than-normal accumulation of snow. Despite these
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Figure 22. Critical winter range areas in the winter of 1947-48. Each
k4 g

dot
represents a deer yard where starved deer were found.

favorable conditions, browsing continued to be excessive in the major
portion of the winter yards. Survey reports showed that 64 per ceat of
the northermn vards and 53 per cent of the central yards were in poor
condition as regards availability of food in relation to nmunbers of deer
present in the areas.

The conservation congress deer committee, which h
tinuing study group, again recognized the seriousness of winter range
conditions and recommended a herd reduction program as the first step
toward a deer management program. However, after many hours of heated

ad become a con-
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debate the conservation congress asked for a nine-day forked-horn buek
scason for 1949, The  conservation commission,  however, elected  to
recognize the committee’s recommendation and amthorized a five-day antler-
fess deer season for all connties of the state previously open to hunting,
Forked-horm bucks with antlers excecding a two-ineh fork were excluded
as a salety measure.

Thus, six years after the Jiberalized 1943 season, an estimated 159,000
antlerless and spike-horn deer were legadly removed from the population.
Although the browsing pressure i the hcuvi]y hunted arca of central
Wisconsin wis immediately reduced, the effect of this season on the major
portion of the winter deer range in the north wasg negligible.

The winter of 1949-50 was accompanied by normal accumulations of
snow  and n:}:tfiv(‘!y cold weather. Despite the unprecedented harvest
obf deer during the 49 season and hundreds of tons of blowdown timber in
the yards due to o severe fall windstorni, starvation losses were severe.,
An estimated 15,000 to 20,000 decr were lost in northern Wisconsin,  There
was no significant change in the status of food conditions in the northern
yards (62 per cent poor in 1950 as compared to 84 per cent in 19.49).

The deer committee of the conservition congress, although recogniz-
ing that o problem of over-browsing still existed, recommended a forked-
horn huck scason 10 be followed by controlled hunting on eritical areas.
(A bill 1o anthorize the conservation comnission to conduct controlled
himting was before the state tepishaure wt this time.)  The deer conunitlee,
recognizing that the controlled hunting hill wonld probably not receive
favarable support in the legislature, had recommended an any-deer season
as their sceond choice. The controlled hunting bill failed to get support
in the legisliture and the deer conmittee’s sccond recommendation was
accepted and approved by the conscrvation congress.  The conservation
commission concurred in this recommendation and a seven-day any-deer
season was authorized for 1950, An estimated 168,000 deer were legally
removed from the deer population during the 1950 deer scason.

Yarding conditions during the winter of 1950-51 in the northern arca
varied from a completely open condition in December and January 1o a
tightly varded condition during February wnd March,  Deer remained n
the vards until the Jatter part of April and in somie areas theyv did not leave
winter range until carly i May.  Conditions in the central area were
entirely different; the winter there was characterized by open and relatively
mild weather, There was little or no starvation loss in the central area.
Starvation in the northern vards was not as severe as during the previous
winter,

The deer committee again recognized that winter range conditions had
not materially improved in the northern portion of the state, although they
pointed out that rnge conditions in central Wisconsin had been consider-
ably improved as a result of a decrcased browsing pressure.  Their final

Deer study committees of the Wisconsin Conservation Congress have  dune

much to gain public understanding of Wisconsin's deer problems.  This is the

194748 commiittee in the field near White Bireh Lake, Vilas county, on their
annual tour of deer wintering areus.

recommendation to the conservation congress was for an any-deer scason,
statewide.  The congress approved this recommendation.  The conserva.
tion commuission authorized « scvcn-duy :my-(lvt*r season for 1931, The
deer kill in the 1951 deer scason reflects the heavy Kill of 1949 and 19350,
for the take that vear dropped to an estimated 128,000 deer, The meove
casily accessible areas in the northem part of the state began 1o show un-
mistakably that the Tiberal seasons of the past three vears were resulting
in a reduced deer population,

Duriug the winter of 1951-52 near-normal weather conditions pre-
vailed.  Winter vard reports showed that herd reduction which had taken
place over the past three years had materially reduced browsing pressure ju
many northern yards.  The starvation Josses which would Live been ex-
pected under runge conditions comparable to those of three vears earlior

did not materialize. It secemed that the range halanee which had been the
objective of the seasons was generallv close to reality. However, there
remained considevable arcas where even in a normal winter it was evident
that any immediate increase in the deer population woukl again reverse
the trend.

To many persons, the reduction in wumbers of deer in the vards ap-
peared too drastic. The talk of a closed season gained momentum, Lot
combined with this feeling was another, that the Past three scasons had
proved to be much more palatable than was originally presumed.  The
congress und the department both recommended a retum 0 a seven-din

175



Deer heavily browsed this white pine plantation near Tioga in Clark county,
February, 1950,

forked-horn buck hunting scason and such a scason was anthorized by the
commission. A total estimated kill of 27,630 bucks was made by 227 988
hunters. tHhunting success was not as good as in the most recent buck
seasons in the mid-1940's and much less than during the preceding three
liberal seasons.  This resulted in a good deal of grimbling by hunters.
However, considering the herd reduction due to the seasons from 1949 10
1951, the 1952 buck kill was in line witl) pre-season expectations.

Yard surveys in the winter of 1952-33 Jound increases in deer nuinbers
in most of the major deer counties, heavier deer concentrations in vards
due to more severe late-winter weather, but few starvation losses. Despite
this, many northern yards were in critical condition.  The central range waus
in excellent shape.  The lumting season was again set for seven davs with
onlv forked-liorn bucks legal, as recommended to the commission by the
congress und department.  The opening of the season was delaved one
week due to drv weather and accompanving forest-fire hazard.  Once under
way, the kill was light; only 20,178 bucks were estimated to be shot despite
an obvious increase in the herd shown by the numbers of all deer reported
seen by hunters.

Annual kill estimates cited so far are those determined by a poll of
hunting license buyers conducted by Otis S, Bersing of the conservation
department.  In 1953 hunters were required for the first time to register
the deer tlmy shot with the conservation dcl);u'hm'nt. A total of 15.850
bucks were registered.

The mild winter of 195354 resulted in Joess varding than normal and
less pressure on the limited natural browse within the vards,  Some of the
northern yards were still over-browsed,  The central range remained  in
gt)()d slmpc. The Congress, (lrp;n‘tmrnt and commission recommended g

seven-day forked-horn buck hunting scason,

After the liberal hunting seasons of 1949-31 reduced deer numbers o nran
areas, browsed pliants like this small white pine in Washburn  county began
to make normal growth again,

The 1958 Lill was again light, hot to all indications hetter than Lt
vear, despite poor hunting conditions due to dry weather on the fiest three
davs of the season. A total of 19877 bucks was redgistered.

In the summer of 1954 here was litde cause for optimism about
range conditions.  The herd had allowed parts of the northern range and
most of the central range to recover from the extremely poor conditions of
the late 1940°s but cnongh northern vards were in poor condition so that
starvadion can be uxpuctutl i the next normal winter.

Ancimportant aspeet of the range problens is that much present range,
both winter cond sumimer, is growing up.  As the forests mature, the shrubs
that grow under o voung forest and supplv much deer food disappear, nd
the vouny trees themselves grow out of reach of the deer. The whoke
’)l'l'h‘l“lll tend is AIA-\'c'Il)ping toward less tavorable deer habitut, The disap-
pearance of watural winter food in a growing namber of deer viads can
only result in fewer deer in the future,

- Although over-browsing hax been stressed Lecause it vesulted i oan

nncdite oy of deer tood, another vory read danger o futone hests
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northern counties is lack of cover. Losses in future winter cover for deer
as a result of heavy browsing during the last decade or mare have heen
very serious,

A balanced winter range should have many coniferous trees of varying
size. Then as older conifer cover matures and is cut, its place will be
filled by other growing trees in vounger age classes. However, much of
the northern forest is maturing without the spread of younger age classes
ready to take over when the old cover trees topple or are cut.

It is a general rule that buck seasons alone will not keep the deer
herd from increasing.  Thus in the foresceable future we will be faced
again with a herd that is eating itself out of house and home. In addition
it now seems on the basis of three liberal hunting seasons that no single
type of statewide hunting season will keep the herd and its winter food
supply in balance. Despite our vastly increased knowledge of the mechanics
of deer populations and deer range, keeping the herd and its winter food
supply in good shape is the major deer problem today as it was when the
Deer Project began in 1940. -

Chapter XIV
Artificial Deer Feeding

Public reaction to deer starvation is usually characterized by an im-
pulse to provide artificial feed for starving deer rather than to reduce the
number of deer to the carrying capacity of the range.  The fact of starva-
tion may or may not be recognized as a symptom of range deficiency. In
Wisconsin attempts to sustain over-populations of deer by artificial feeding
precedel herd control by about 15 years.  Starved deer were first found
in the carly "30’s and in the winter of 1934-35 an artificial feeding program
was begun.  Herd control, reluctunl]y, and needless to say belatedly, did
not become a reality until the early "50°s and then only after the major
portion of the winter range had been seriously over-browsed.

This chain of events is not peculiar to Wisconsin, for it has taken
pl;'.(-e in many states dnriug the past guarter ccntnr_v. There are few ex-
amples in the record where the previous experience of other states has

*heen used to guide subsequent programs.  One notable exception to this

general rule has been Michigan’s steadfast refusal to initiate artificial deer
fu'dlu\g as a part of their game management program.  Bartlett (1938,
p. 48) saidl of feeding attempts by private hunting clubs in - Michigan,
“Winter feeding has not as yet been successful nor may it ever prove to be
a feasible method of holding up declining deer populations.”  In 1951 the
Michigan Department of Conservation reiterated Bartlett’s comment.  Thev
said, * .\lhhcml feeding has been tried over and over again in a dozen
states.  Its record is 100 per cent bad. It has never worked because the
underlying principles are wrong. It has no part in scientific deer manage-
ment and should be fmy)ttcn once and for all” (Anonymous, 1951, p- 10).

Aldo Leopold (1943, p. 8) had this to say about deer feeding:
“Winter feeding of game l)ir(ls and songbirds carried no known penalties,
why not feed deer?  'The main difference lies in the effect of artificial feed-
ing on the supply of natural foods.  Artificial deer food is not a net addi-
tion to natural food and may become a net subtraction.”  The true wisdom
of Leopold’s words are evidenced by the thousands of acres of seriously,
and perhaps irreparably over-brows cd winter deer range throughout north-
ern Wisconsin, where many thousands of dollars have been expended during
the past fifteen years.  The true cost of this ill-advised venture cannot be
measured by the account of funds expended alone, but must also include
an accounting of the values lost to the natural range because feeding is a
“net subtraction” from natural foods.

Swift (1946, p. 39) said, “Browse depletion in the Brule River Valley
was evident in the late 20’s and rather extensive feeding was commenced
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This was the
beginning of a program that was to grow into the largest venture of its
kind in the United States.

In considering the matter of artificial decr feeding in the light of
recent experience, we are forced to the anhappy conclusion that although
feeding appeared to offer a solntion to starvation it failed to recognize the
true cause of starvation correctly.  Cousequently, the cure treated only the
effect and the underlying illness went undetected.

During the period 1935-1942 the state-sponsored winter deer feeding
program was relatively insignificant in scope and effeet. The total eflort
throughout this period was considerably less than the effort for a single year
after 1942 (Table 47). The dumaging effect of these early years of feeding
effort are not measured us a “net subtraction” from natural foods but rather
by the precedent it established for justifying a vastly expanded program in
subsequent years.

in 1934 and has continued every winter since that time.”

In 1943, although there was little indication that over-populatfons on
winter deer ringes had been accepted as fact, the state legislature passed

Artificial deer feeding by the state first took place in the Brule river valley,
Douglas county, during the winter of 1934-35. flere feed is Leing distributed

at a Brule valley feeding station in March of 1938,
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a ko hat anthorized a fiftv-cent increase in the deer Inmting license fee.
This Jaw remained in effect imtil repealed in 19533, The monies collected

under this law were to be used “exclusively for the acquisition of deer

yards and the provision of winter food for deay™. The enactment of this
legislation was preceded by one of the most critical winters for deer the

state had ever experienced. Wholesale  starvation throughout much of

the northern deer range probably influenced legishutors” favorable reaction
to this bill. It seems inc ()H((llell(' that this legishition would have receiverd
favorable consideration had (heve been no substantial indication that winter
deer range conditions warranted some action.  Funds provided by this Taw
were to bolster the limited monies then available 1o the conservat’on de-
partment for this activity and an expanded program of artificial [eeding
was envisioned as an adequate solution to the problem of deer starvation,

During the following winter (1943-44) the artificial deer feeding
program was expanded tremendously.  Almost twice as much money wis
expended that year to feed deer than had been spent in the total effort
during the u;ﬁhl years since the lirst official deer he(hng had been initiated
in 1934, The “net subtraction” this expanded progeam had on naturad
foods become a serious factor as the Progranm grew, encompassing a con-
siderable area of winter range.

Feeney (1944, p. 2) had this to suv about the expanded feeding pro-
gram: “The two most heavily fed areas were not too satisfactorv, In north-
ern Vilas connty, a heavy !udnuj program may have lessencd st wvalion,
but it did sot vemove in the least the browse pressure on natural forage.
Consequently, the range gained nothing and the outlook for the coming
winter is not good.  In northern Bavficld connty, heavy feeding did nothing
for the range except possibly muke natural browsing worse. Neither did
it prevent starvation, as this area was the exceptional example of starvation
in 19447

The hirge-scale feeding program which began in the winter of 19-43- 1
grew by leaps and bounds, especially after the end of World War H when
the sale of hunting licenses began an unprecedented vse and provideld
more and more money for feeding purposes.

Artificial deer feeding has contributed divectly to the coritical status of
much of Wisconsin's deer range by: (1) Holding excessive deer popula-
tions on ranges already over-populated  and consequently over-browsed.
Range destruction has been far more serious hecause of artificial feeding
than under natural conditions hecause surplus. deer would have perished,
1]1&?1‘('1))' rebeving the over-population problem to some degree. (2) Oler-
ing what appeared to be a solution to the over-population problem. The
feeding program seemed to offer a solution to persons who admitte:d we
had o problem but could not recognize herd reduction as the cure. By
substituting artificial feeding as a solution, herd control was delave:d until
the major portion of the winter deer range had been over-browsed,

- s ity

Deer at a private {eeding operation in Vilas county, 1944,

Besides the Tuet that artificial feeding contributed to the critical status
of the ranee, it sometmes offered littde relief from starvation during critical
winters. Starvation losses were teagically: high in some feeding arcas
where the greatest efforts or at least the greatest costs were incurre «. Dur-
ing the winter of 1947-48 starved deer were commonplace throughout the
northern range and serious losses were incurred in several central Wisconsin
countics.  More money was expended to feed the deer that winter than
during any previous vear. Table 47 shows a greater amount for the winter
of 1945- H) but a considerable portion of that allotment was expended for
the purchase of trucks and other equipment necessary in the administra-
tion of the program.

Most of the stirvation losses occurred during the spring break-up
when travel conditions are at their worst, discouraging persans from getting
out to cheek on reported losses. However, the conservation congress deer
committee tonred manv of the feeding areas in the spring of 1948, and
made the following recommendations regarding artilicial feeding: “That
artificial feeding of deer is costly, incefficient and unsound, but that such
feeding cannot suddenly be discontinued in some major browsed-out vards
in which Tittle natural food is left; nor should feeding be (Inu.nhnuv(] i
emergencies sucli as sometimes arise when logging operations are aban-
(lnncd, or in similar situations.” It is interesting to note that every deer
committee since 1948 has made similar recommendations x(lﬁardmgJ the
artificial feeding program.
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Avtificial feeding does not lessen browsine aressarz o natural food  plants.
TFhis heavily browsed maple was in the center of an arca where hay was heing
fed. Flag vard, Bayfield county, 1944,

Whea starved deer are found in arcas where feediug operations are
being couducted, the inevitable guestion asked s whyo il pen-controlled
feeding experiments prove conclusivelv thut deer can be sustained  satis-
factorilv on artificiad feed for normad varding periods, shoukd thore bean
starvation losses?  This has been explaiaed by theorizing that Jdead Ceer
found at feeding stations have just inoved into the feeding area froe,
outside arcas and they were either ina starved condition when thev arrived,
and were unable 1o assimilite atificial foods, and died after corging them-
selves: or that theyv arrived at the feeding area too date and died before
artiicial food conld help thesme This mav help to explain some of the
maortality found at feeding stations. bae it seems anlibels Qiat it explains
satisfactorily Josses reaching the proportions found e some vards bt
the spring breakup.

B the spring of TOE) fosses theongde wiomation me the Flag River deer
vard (Baviiekd connty) were tound 1o Le one staved deer for eveny .61

acves of the wea checked. Pathotoo cad eoimmation ol over 30 of these

dee l)_\' veterinarinns indweated that stovation was the PrnLay catse ol

death Over 90 por cent of the decr were Laowns born the Provious sprig
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I is not likely that there would be an influx of that many voumg deer into
the varding :!'I'(';l after snow conditions had become severe enough 1o canse
deor to y;\i‘(l. The answer to starved deer in feeding areas seems to be
the result of providing insufficient amounts of food throughout the feeding
period, or if sufficient food is provided, the deer that need it most do not
receive the benefit of it

Adult deer, contrary to the cartoon concept of parental deer behavior,
exhibit considerable cn;npotili\'(: spirit toward fiwns for the same food
supply.  Unless provision can be made for distributing artificial feed sa
that faswns mav feed undisturbed, it is likely that they will receive a short
ration, U s also difficult to differentiale between usable and unusalile
leavings at feeding stations, especially when hay is being fed. Waste at
feeding stations runs quite high, and as it ;u-wnn»uluh,-s it is diflicalt to
know just how much food shonld he put ont at each feeding.

Feeds used in the Wisconsin feeding program have been good quality
alfulfa hay, together with supplement of cnn("i'n(mlctl.l:igh-pmi('in aronnd
feed in pellet form. Hay usvally made ap two-thirds of the diet by weicht,

and concentrate the vemnaining one-third. Perlups the most impaortant fuctor

Older deer will compete with fawns for food at a feeding station. Fawuns usually
do not cat until the aggressive larger animals will permit it.  Vilas county, 1054
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In spring, heavily used artificial feeding sites have all the characteristics of an
unkept barnyard.  Deer were still feeding here when this picture was taken
in the Flag yvard, Bavfield county, during the spring of 1947,

of all is that once a feeding woea has heen established, feeding operations
necessariby must continne until the deer are able 1o move out of the area
freelv. 11 feed supplies run short becanse the freding program has heen
expanded too far, and if the amounts of food put ont during the latter
part of the period are veduced, the purpose of the entire program is Jost
and starvation claims many deer despite the fact that feeding is being done,

Simple arithimetic can tell us inneh about the total cffeet, in terms of
deer fed, of Wisconsin's large-scale deer feeding prouram. We know
from actual feeding experiments with pen-controlled deer that the mininium
requirement per one hundred pounds of deer per dav is two pounds of
good quality alfalfa have  This means two pords of Lav consumed, ex-
clusive of waste. Experiments have shown that in order to provide two
pounds of edible hav, it is necessary to sapply about four pounds of hav.
This, of course, will vary with the quality of the hav, Average alfalfa Jun
will run abomt 30 per cent by weight to comrse stenis, weeds, cte.; therefore,
for every 100 pounds of deer we mnst provide three to five pounds of hav
per dave For the purpose of this caleubdtion, the normal varding period s
about 90 davs for northern Wisconsin,
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Let us assnme that we have a popolation of just 1000 deer to feerd,
and that these deer weich an average of 100 ponds each, What will it
cost to feed these deer o full ration of food for a S}()-(l;:)' varding period?
To feed Y000 deer for 90 davs means that we will Lave to provide 90 000
decr-days of food. This fignre. multiplied by four pounds of feed per das
cquals 360,000 ponnds or 180 tons of hav, At 5.00 per ton, onr tood
bill wmounts to $G6.8-40.00.  Distribution costs should not exceed 30 per cent

of the feed cost on the average and this amounts to $3.420.00. Food and
distribution costs total $10.260.00 — in other words, it cost abont $10.00
per head 1o fecd a 100-pound deer o full ration of food for . H0-day
period. This does not sound had at all. A H0O-poundd deer s certainlv
worth $10.00.  But let us see how many deer could have heen fed at o
mininnun cost of $10.00 per Lead during the winter of 1947248 when
$T3000.00 was spent on the artilicial deer-fecding program. $73.000.00
divided by a cost of $10.00 per head means that ouly 7,300 deer would
have henefited by the feeding program that vear, assuniing thev all vequuned
a full ration of food for the entive period.

Or to ook wt it in another wav, what would it have cost the deer

Insters of this state if they had paid for feeding onlyv the deer they havaed

Artificial feeding was carried on in the winter of 19:49-50 near
Boulder Junction in Vilas county,
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This doe is standing on a dropping-covered trail leading to a deer feeding
station.  Her gaunt appearance belies much benefit from  artificial feeding.
Vilus county, 1943,

dwring the 1950 deer scason?  We will assume that the average deer
weighed 100 pounds and that the varding period had been a normal 90
days.  An estimated total of 168,000 deer were buagped in 1930, which
multiplied by $10.00 per head, amounts to the stageering total of $1,650,-
000.00. Thesc caleulations prove two thines: (1) that artificial deer feed-
ing is a very expensive operation, and even large sums of money feed only
small numbers of deer; and {2) that if we think we can maintain a
shootable deer population on the basis of an artificially-fed herd, we had
better examine the costs carefully if decr hunting is to continue to be a
sport enguged in by the uverage man.

Artificial feeding condacted on a strictly emergeney basis has merit,
Current departinent policy is attempting to keep the feeding program on
this basis, cven lhongh it 1S 1o lmxgcr required i)}' faw, and especially sinee
thie liberal hnmting seasons of 1919-51 accomplished a reduction in herd
numbers in most of the central wea and o parts ot the northern range.
There are a number of possible circumstances which must be accepted s
man’s responsibility, and for this reason deer which may be involved should

not be left to sttt for themselves. Deer that Lave Leen trupned by odheoy
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snow inan area where logging operations have terminated, should be pro-
vided with suflicient food to carry them through until they can leave the
area. I certain situations where bad snow crust conditions prevent deer
from moving about, provision should be made for feed ii possible. Usually
crust conditions do not develop in deer vards where cover is heavy.

It'is difficult to keep a feeding program on a strictly emergency basie.
Public interest is always keen regarding state deer-feeding programs, and
evervbody wants a load or two of feed to scatter around their resort or
hnnt’ing (,:411111). Fawns found i the spring and early stumner are commonly
thought to be “lost”, and so too any deer located during the winter months
need feed.

Wisconsin's considerable experience in artificial feeding of deer in
winter should offer other agencies, who have not as yet gone through the
cycle of over-population, over-browsing, starvation, artificial feeding and
finally herd coutrol, conclusive proof that artificial feeding has little value
except in cmergency situations. Artificial fcvding, when conducted on a
statewide basis in an effort to sustain over-populations of deer on a winter
range that has already been over-browsed, only results in a continued de-
generation of the runge, and thcr(‘h_\' pr()]nngs the time necessary for re-
covery.  The chain of events leading up to artificial feeding programs in-
U\"ihl)')]'\’ cnds sooner or ater by recognizing that herd control is a necessary
part of deer management; and the time required to repair the damages
incuwrred through the period of feeding will depend upon how long it took
to finally learn that there are very real limitations in the capacity of decr
ranges to support deer populations; and that artificial feeding offers no
solution to the winter food problems of deer populations,



Chapter XV
A Discussion of Deer Range Carrying Capacity

One of the basic principles of land-use, whether it be for farmer or
for game manager, concerns the carrying capacity of the land. Carrying
capacity for the farmer is the number of cattle he can graze without ruining
his pasture, or how many crops he can grow without wearing out his fields.
For the game manager concerned with deer on wild-land range, we define
carrying capacity as the number of deer a unit of range can support for a
full year without serious damage to the plants that provide deer food and
cover or 1o the deer themselves. Both farmer and deer will suffer when
carrying capacities are exceeded.

It is a common human failing to want to grow more cattle, corn or
deer than the land can support. History has shown that this failure usually
lasts until the land will grow no more cattle, corn or deer, or until the
lesson of limitations has been learned through some irrefutable consequence,
such as reduced income.

The farmer learns about his land’s limitations quicker than the deer
hunter, because the farmer can see the results in his pocketbook. But those
interested in deer do not learn as fast because it is particularly difficult to
associate the number of deer on large areas of wild land with the status
of the land as deer range. The hunter tends to think only of the number
of deer he sees and it is unlikely that the actual number of deer on a
range unit will ever be known to his satisfaction.

The biologist seldom considers the absolute number of deer present.
His main concern is whether or not the deer are eating more available food
than should be eaten, thereby causing the habitat to degenerate. Such
conditions are relatively casy to determine. To date the average person
has generally been unable to accept the biologists’ stand that the condition
of the range and not the number of deer should be used to determine
the size of Wisconsin’s deer herd.

The carrying capacity of any given unit of range at any particular time
is specific for that particular range at that particular time. lowever, the
many factors that exert an influence on the carrying capacity make it im-
probable that any given range will maintain a specific carrying capacity for
long. Deer population fluctuations, weather, natural plant successions, fire,
insects, and many other factors act to prevent any one set of environmental
conditions from becoming static. A trained observer can recognize these
changes as they occur, but the layman too often misinterprets them to mean
other things and often is not aware of them until the effect of the change
becomes noticeable.
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No two ranges are exactly alike and browse species vary considerably
between areas. There are more than a hundred browse sp(‘c’ies utilized by
deer in Wisconsin.  To fully understand the relationship between the deelr
and its habitat it is necessary to be able to identify these species, and to be
able to determine what is too little or too much browsing by deer. It is
also necessary to know what plant, if any, is likely to replace another plant
being over-browsed, in order to determine what kind of deer food the range
will have in the future.

It should be obvious that the layman cannot be expected to leam
enough about the biological and ecological aspects of habitat to know pre-
cisely what current conditions prevail and what should be done to improve
the relationship between the deer and their environment. However, it is
imperative that he know enough about this relationship to understand the
need for certain management measures proposed by persons whose business
it is to know these things.

Two experiments have been conducted in Wisconsin to provide a
visual demonstration of carrying capacity and to help the laymen under-
stand the relationship between deer and their habitat. The first used deer
exclosures, which are areas that have heen fenced to keep deer out so that
comparison of tree and shrub growth between the fenced area and the un-
protected area can be made. The second used enclosures, which are areas
with a known number of dcer fenced in on specific units of range. The
number of deer-browse days in different enclosures is controlled to show
the effect of different degrees of browsing pressure on the range.

Although most of these study areas are located in ensﬁv accessible
sites, relatively few people have availed themselves of the opi)orhmit\' to
see what a deer can do to its environment. Unfortunatelv, many who do
visit these areas approach them with a negative attitude and they Took upon
these experiments as fixed situations the biologist has conjured up to try
to prove a meaningless point.

Deer Exclosure Studics

Although the principal reason for establishing deer exclosures was to
provide a visual demonstration of the effect of browsing on natural habitat
an effort was also made to determine such things as survival rates for dif:
ferent browse species and what other factors exert an influence on forest
vegetation. It was desirable alsa to know what survival could be expected
;«;2 liec;:'e:;;:\'fs;tsgl:tiesl.plafned during periods of high deer Popu)ﬂtions.

) planting would solve the food problem in browsed-
out deer yards and were urging a large-scale planting program.  Another
question to be answered was how important is the competition between the
snowshoe hare and deer for the same food supply?

A total of 23 exclosures were constructed by the Deer Project on
various cover .'m.d soil types throughout the northern and central portions
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of the deer range.  They were built during a pvrind when wire fencing,
inaterials were searce and snow fencing was used us a substitute,  Double-
height snow fencing udt‘(luutcly'k(scps out deer as long as it renains in good
repair, but it does not withstand much weathering and begins to deteriorate
within a short time.  In some iustances where this type of fencing was used
in open areas, wind damage was considerable.  Ten-foot posts either broke
off or tipped up when broad expanses of fence were subjected to excessive
wind pressure. .

Mast of the project exclosures were too farge (1 acre) resulting in ex-
cessive maintenance costs.  Large areas were thought to be desirable from
the standpoint of visnal demonstrations, but this advantage is ontweighed
by the increased problem of maintenance.  Only a few of the 23 original
exclosures are still in good shape; the locations of three are given i
Table 48.

Generallv speaking, the educational value of a deer exclosure is po-
tentiadly good; however, the time required to grow a tree sl)cctucu‘ur enough

TABLE 48
Survival of Deer Browse Plants in Exclosures and Unfenced Plots

No. of Plants in Por Cent of
Sureiial in
Exclosure Name and Type* Stoeking Size 10944 1948 1051 1051
I’ike Lake
Deer and Hare Proof o . Planted P Acre 180 180 181 a6
Deer Proof_ o oL - Planted oNere H1G 437 370 7
Unfeneed oo 0o ~ . Plauted 1yoAere 2l 160 107 A}
Swayne Tower
Peer and Hare Proof ___ . Planted Lo Aere i 30 to 28
Deer Proof . . oo . Planted deoAcere 420 S 11 31
Unfenced. . oo o . anted Ty Acre 266 105 21 S
Cedar Rapids
Deer and Hare Proof. ... Planted 1L Acre ai m o Unbrowsed area inside Bk River deer exclosure. Price county, 1951, Note
Deer Peoof. oo oo Manted 3, Acre 20 1 b 3! the (l“"““‘_\' of balsam r(‘pl’u(l\u-lim\_
Unfenced . . ... Plunted 1y ANere OO oo 7
Deer and Hare Proof.. ... Natural 100 Sq, B . $N 55
Cedar (..o . 19 o i o . X
Balst iy oo oo . 7 O nnpress I“,"”“” 1 too |"”“L for the tvpe ol fencing nsed in the con-
”""‘I”('l\;—» c e e ‘ ) . - 2 struction of these exclosures. Sinatller exclosvres, constrocte:d of heavy-
Deer Proof o oo oL Natural 10O Sq. L . 24 ol gange sheep fence, are o satist N ’ *
Coditt L . 8 ~ ::l g shed) e, are more satistactony beceanse of vedueed maintenance.
Balsam. . ... ... - T 5 Fhe U080 Forest Serviee has consteacted thes tvpe of exclosure in the Clie-
Hemloek oo . 1 2 quamecvon and Ni i - )
R i d noand Nicolet national forests, an . s
Cafenced 00T Natural SO0 S 1L ) r 5 - | \T} ’ . : ' » . d find them v ey satislactory,
AR . ; Il : e v .- 4y - v NITYE RN . .
Coditl e o . “ % | ll‘ tonal tencim (o inch-mesh chicken wire) on Leaere plots within
Balsal. oo oo o ! 2 o eaclostmes wias erected to stady the efle [ ‘ i
n-- : e ctlect of chvcinatine i
Hemloek oo oo - . t 1 . nhing l”““'\“’-ﬂ 1'.\

snowshoe fuees. One-gnanter-aere plots outside the fenced arcas were

* Location of Exclosures: stk Dt not Teneed as controb study creas.
Pike Lake S8 ONW, Seco 28 TS0N, Rl Priee County.
Swavne Tower - NW S See s, THTNL BROIW, Siwaer County,

S V‘A' ol l Fonvse l)l\lllq\ [R5 !)(('y studicd on ||1I'("‘ of the Saaere oy
\ LIRS AL I o
Vo WOONW S e e N RVW st Clonniny (’lu\lx!’l‘\ l]i(’ [!L( a..klri(‘, Swan e Tower o n

Coedir Panids aeas it
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planted nursery stock such as white cedar, hemlock, white pine and balsam.
In addition, IOO-square-foot areas at the Cedar Rapids exclosure were fenced
to check the survival of natural white cedar, balsam and hemlock repro-
duction. Table 48 gives the number of trees surviving in 1946, 1948 and
1951 in the exclosures and control areas.

The table clearly shows the effect of browsing by deer and snowshoe
hare on forest plantations during periods of maximum deer populations.
When deer browsing is eliminated plant survival is materially improved.
When both deer and snowshoe hare are controlled, survival is generally
good, other factors being favorable. It should be obvious that planting
more trees as a solution to the over-browsing problem would have little
chance of success unless deer populations are controlled.

Table 48 also shows that natural reproduction suffered about the same
mortality as planted stock under excessive browsing pressure by deer. Plants
in the exclosure of natural reproduction were consideml)ly smaller (47 to 13~
high and 1 to 4 years old) than in the exclosures where plantings were
made. On these small plants it was impossible to determine the cause of
mortalities. Natural reproduction in the 1, 2, and 3-year old age classes
is prolific in areas where suitable growing conditions prevail, but mortality
is high in these age classes even when deer and hare browsing has been
eliminated. Other mortality factors beside deer and hare browsing ac-
count for more than half of the 1- to 4-year age classes during the first
five years of growth, according to these survival studies.

It is apparent that the delicate balance between plant survival and the
animals that must live off forest vegetation can be greatly upset when pop-
ulations of one or two species of browsing animals are over-abundant. A
careful inspection of these exclosures should afford the layman an oppor-
tunity to satisfy in his own mind the relationship between deer and their
range.

Deer Enclosure Studies

The primary objective of the enclosure study was to determine the
carrying capacity of a typical winter deer yard. These studies were con-
ducted in fenced enclosures. Since deer browsing pressure could be con-
trolled, carrying capacity could be determined in deer-browse days. (A
deer-browse day is one day of browsing by one deer.) Other factors to be
determined were the tolerance to browsing and survival rates for the sev-
eral browse species in the enclosure pens, and the rate of recovery for plants
subjected to difforent degrees of browsing pressure after deer were excluded
from the pens. .

The Ladd creek decr enclosure, where these studies were made is
located at the site of the Camp Rusk C.C.C. Camp in the town of Cedar
Rapids, Rusk county. Here a four-acre area was divided into four one-
acre pens and fenced with double-height snowfencing in the fall of 1945.
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Eight permanent, two-mil-acre quadrats were established in cach pen to
facilitate stem counts. Permanent photographic stations were also set up.

The four-acre area where enclosures were built was, generally speaking
quite’ typical of many northern Wisconsin deer yards. All conifers \\'hicl;
had branches that were in reach of deer had been over-browsed prior to
fencing, including such low-palatable species as balcam.  Canopy trees in-
cluded white cedar, hemlock, balsam, vellow birch, black ash, hard maple
soft maple, black cherry, pin cherry and willow. Mountain maple, l)cake(i
hazel, honeysuckle, and raspberry made up the principal browse species
present when the enclosure experiment began.

Deer were first admitted to Pens I, 11 and HI in January, 1946. Pen
1V was used as a control and no deer were admitted. l.)uring/the four win-
ters of 1946 through 1949, from one to three wild-trapped deer were placed
in each pen for varying lengths of time to show how increased browsing
pressure affects browse plauts. Each year deer were released as soon as thev
lost 20 per cent of their initial weight on the available forage in the pené.

The total number of deer-browse days in Pen 1 was 240, in Pen 11 369,
and 453 in Pen 111. Table 49 shows the effect of browsing pressure on the
carrying capacity of these pens in terms of reduced deer-browse davs.
Each year the number of days that deer could be carried in the pens with-
out reaching their critical weight decreased. By 1949 the average number
of days the plant food supply in the pens could sustain deer \\’:.t]l()ll( sig-
nificant weight loss was only 37 per cent of what it was in 1946. In Pcncl
the number of decr browse days remained fairly constant, while in Pen 111
the result of over-utilization is very apparent in the reduced number of davs
it could support a deer in good condition. By 1949, Pen 11 conld not sus-
tain even one deer for a short period, whereas Pen T could still sustain one
deer through a normal varding period.

) TABLE 49
Natural Browse Plant Survival in Enclosure Studies

Pen Number

I — Arerage Per Cent

Deer-Browse Days* in 1 11 111 1V Decrease, Peus 1-111
1946 . _____._._ 75 134 192 0
VM7 ... ... 57T 122 18 0 71
1948 ... 66 78 93 0 59
1MW . 42 35 50 (V] 37
Total . _ .. ... .. 240 369 453 0
Total Stem Counts in
1949 . . .... 78 67 23 264
195Y . _ ... 186 224 179 197
Per Cent Gain._____. 238 334 778 —73

* A deer-browse day is one day of browsing by one deer,
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Muarch, 1946, Pen @ of carrying capacity experiment after 75 deer-browse davs.

From 1949 through 1931 no deer were admitted to these pens, The
recovery rates are shown i Table 49 and are based on stem counts made
on the establishied quadrats for all browse species in the two-to-seven-foot
height class. Red maple, mountain maple and hazel were the major browse
species present. 1t will e noted that recovery was retarded in proportion
to the browsing pressuie.

No conifer species have regenerated i these pens. The mountain
maple and hazel stems have sprouted from voot stock and it is doubtiul if
they could be completely Kitled out by browsing, Although Tuble 49 does
not show the clicet of over-utilization on the less tolerunt browse species,
there has been a marked decline inall three pens of those species which
do not tolerate heavy browsing pressuve. Grasses and raspberry have taken
over mueh of the wrew in the pens with the greatest browsing pressine. In
Pen 1owhich was subjected o the Teast browsing pressure. unay of the
stems i the two-tosseven-fool size class quickly grew ot of reach wd
shaded ont plants on the Torest Hoor,

Controlled browsing experients sueh s these show thee detrmmental
eifect of over-browsing in terms of areduced capacity to sustain devr dar-
ing subsequent vears. It should be ohvions that (l\'(‘l"]N|l!\1}.l(ill]l\ ol deer

veduce the Carryiay Cagaaciy of o Yainie !n proportion to the deviee obf ever-
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Mav, 1949, Pen § of carrving capacity experiment afier 240 deer-browse duvs,

population that exists. H over-popuaiations are peimitted to exist for wan
feneth of time the consequences should be clearh understandable in terms

of reduced deer populations,

Future Carrying Capacity

We recognize that there can be no direet cadenlition upon which 1o
base the carrving capacity of lavge onits of will-hid roege o tenns ol
specific nambers of animalse Becanse of the fact that no two niits of
range are precisely the swne and becanse the status of all coige i con
tineadhv changing, @ carrving capacity based on spectfic nmbers of animads
woundd be subject to considerable error.

The most reliable eriterion upon which to base cirving capacits 1s o
careful analvsis of the status of available forave on the rooe, Trained

ln*z‘:.\'nmi can determine whether the carrent deor ;mimi.n'.inn is ]rsnt'nli‘.

browsing excessive voocgual tog o dess than the anmaad growth of hrowse.

Numbers of deer a

meaninzless undess they are wesociated with specitic
intts of rnge and detinite donounts of forage. i Wisconsin we wre deal-
ing with o potentind range i exeess ol 15.000,000 aeres. This extensive
I TEPIPEIN NS PN FIRTE
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March, 1946, Pen HI of carrying capacity experiment after 192 deer-browse davs,

A healthy and productive deer herd is the product of & healthy and
productive range. Tn order to determine whetlier or not the range is healthy
and productive it is necessary to carefully analvze all aspects of range,
purticul:lrly the effect of browsing animals. in tevins of forage utilization.

If we were to manage the range to prevent over-browsing of «ll plants.
including such highly palatable species as mountaine ash, vew. white cedar
and hemlock, we would be able to have onlv an extremely small herd, many
times smaller than that present in 1952, This wounld he necessary because
deer exhibit a very real preference for certain browse species and the more
preferred species are utilized first, Deer will not limit their browsing on
cedar to just that amount which can be tolerated without damage to the
plants and then turn to less palatable species. When deer populations be-
come excessive the highly palatable browse species are eliminated first by
over-utilization.  Next, as the highlv palatable species disappear, deer turn
to species that are less palatable, and so o, 1 populitions remain uneon-
trolled all but the very Jow palatable or nonpalatable species will be ex-
chuded from the habitat.

This is not conjecture. Manyv areas in Wisconsin have ;lppm.wlwd this
browsed-out state in varving degrees. On Chambers Tshind in Green Bay,
we had an opportunity 1o view completely browsed-ont habitat, from
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May, 1949, Pen 1T of carrying capacily experiment after 4533 deer-browse davs,

which even snch plants as bracken fern, veteh, and goldenrod Tied been
eliminated prior to the removal of w greater portion of the deer population
in 1945, Outright starvation bad been common-place on this iskad for
iy yvears. A private artificial deer-feeding program whichi began shortly
alter the first World War offered no solation to the problem of U\'vr—])upn].l'-
tions. The fact that deer existed at all on the island is aowonder. We are
reminded by this example that both the habitat and the deer e a lot
tougher than we sometimes dare to believe.

Few people who viewed browse conditions on Chambers Island re-
juchrd the fact that it is seriously over-hrowsed. There is, however, a differ-
ence of opinion about what corrective action should be tuken.  The most
commonly heard suggestion recommended that the deer be fed artilicially.
We have said before that artificial feeding does not lessen the pressure on
natural browse species. If we had proceeded with a program of artificiad
feeding on the island, we would have wrbitrarily established a careving
capacily for deer based on the ability to satisfactorily conduct a foc;lin;_.',
program, since all natural food had heen caten. Deer would have lw(-nm:‘
semi-domesticated, much as they have in the deer parks of the British 1sles
and the population would have been hield to a0 minimum Jevel, because of
excessive costs, for esthetic purposes (mly and not for sport hnnling.
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We have mentioned two extremes of carrying capacity, one in which
we assumne that all forest vegetation should remain a part of the forest flora,
even highly palatable deer browse species such as mountain ash, yew, cedar
and hemlock. On Chambers Island we had the other extreme. Here no
concern was shown for any of the natural browse species.  Instead we set
a carrying capacity limit based on our ability to substitute complete artifi-
cialty. There are any number of places between these two extremes where
we could theoretically establish a basis for carrying capacity.

As a result of excessive browsing pressure in many areas of northern
Wisconsin, range conditions since about 1930 have deteriorated through
several levels of carrying capacity, any one of which could have been arbi-
trarily established as a minimum acceptable for deer range management.
Initially, deer wintered under ideal conditions of food and cover. Then,
as their numbers grew over the years, deer subsisted on second-choice
plants, then on noor foods, then poorer foods, until finally in some areas
they subsisted almost entirely on artificial feed. This trend would have
been more widespread if herd increases had not been checked by the
liberal hunting seasons of 1949 to 1951. When the herd can be brought
under control statewide, it remains to establish a rather arbitrary level of
carrying capacity for managing northern and central deer ranges.

It seems evident that we cannot, without considerably greater herd
reductions over a long period of time, hope to bring back highly palatable
browse species like cedar, yew, and hemlock where overbrowsing  and
supression have at present virtually eliminated them. In such places, at
least, it would seem that management must be directed mainly toward the
second- and third-choice palatability species (such as balsam, red maple,

and mountain maple) which can be produced in sufficient volume through -

more intensive furcsh'y practices.

In areas where winter range degeneration has not proceeded to the
most critical level, the plants in the higher order of palatability can and
should be included in management efforts. However, it is not necessary
from the standpoint of deer management alone to preserve the highly
palatable plants that are obviously off-site, are on poor sites, or are of
such minor importance in the local flora as to furnish only a small amount
of deer food under the best possible conditions.

Management of total plant communities that include small quantitics
of the highly palatable plants probably should be confined to special study
areas.  Yew (ground hemlock), for example, formerly was un abundant
and preferred deer food over much of northern Wisconsin,  Due to over-
browsing it is now confined mainly to relatively  sinall areas bordering
Lakes Superior and Michigan. It is still abundant on several of the Apostle
Iskinds in Lake Superior where it is an important deer food.  Here yew
should be considered as an integral part of deer range management, but
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elsewhere in the state there is little possibility of bringing it back as a
prominent deer food plant.

Although decer carrying capacity: can change due to varying deer
numbers and human land-use patterns, and although capacity can be in-
creased through management practices, the need to understand the limita-
tions of carrying capacity remains imperative. If any game management
program is to be successful, both managers and the public must understand
all aspects of these limitations. We know that to bring back Wisconsin
deer range over a large area to a condition that will permit the highly
palatable deer food plants to flourish will require that the deer herd be
considerably reduced in size below its 1952 level. Without uniform herd
reduction in problem areas, there is no choice but to recommend a manage-
ment program based on maintenance of medium-palatable deer food plants.
If management of higher palatables is ever to become a successful reality,
more public acceptance than presently exists must be had of the fact that
the best range produces the best and usually the most deer.
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Chapter XVI
Deer Hunters and the Deer Kill

What Is Successful llunling?

Many hunters like to talk about deer hunting in the “good old days”.
To many of them now, the good old dayvs mean the period from 1949-1951,
when about half the Luonters shot a deer, and the estimated  statewide
deer kil averaged about 150,000 deer cach year. It seems inevitable that
vears from now those hunters who participated in these hunts will remember
them as the years of the “hest” hunting they ever experienced.

Nevertheless, since the major objective of these seasons was to reduce
an ()V(wr~l:1rge herd, it scems unlikely that management will ever be able to
duplicate hunting of a quality (when quality is considered in terms of
numbers of animals taken) comparable to those years.

What constitutes good hunting?  How is poor Lunting defined?  Can
the success or [ailure of a deer hunt be measured in terms of numbers of
deer brought to Lag, suceess ratio of hunters, numbers of deer seen, or
other criteria?

These questions are of utmost importance, since the answers to them
will eventually decide the whole future emphasis of management pro-
grams.  The answers may, in fact, decide how many deer hunters can be
allowed to tuke to the field during future deer seasons.

In Wisconsin, as in many other states, there has been since 1930 a
continuous increase in the human population.  This increase, coupled with
a greater amount of free time per worker, has fostered increases in the
numbers of hunters and fishermen, who in turn have begun to cereate critical
problems in game and fish management. Since the whole philosophy of
contemporary wildlife management seems to he based on as little inter-
ference with nature and with the hunter as possible, the huge armies of
hunters and fisherimen, made highly mobile by the perfection of the auto-
mobile and a fine network of roads, now very often shift from area to area
in response to favorable reports of good hunting or good fishing.  Without
controls, it is almost impossible to predict in advance how many will respond
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to such reports. It may be 5 or 5,000, and there is no guarantee that the
differences between minimum and maximum expectancies could not be
many times greater. Deer hunting is only part of the problem, but it
serves to demonstrate what will eventually happen to all hunting in the state.

The number of deer hunters in Wisconsin increased by more than 300
per cent (from less than 100,000 to more than 300,000) in the 14-year
period from 1936 to 1951 (Table 50). What may have been good hunting
for one hunter in 1936 would probably have been poor hunting for three
hunters in 1950. Simply stated, if one hunter in three were successful in
1936, the same kill in 1950 would have meant that only one hunter in
nine would have been successful.  Where there were only two disappointed
hunters for every successful one in 1936, eight would be disappointed and
probably disgruntled in 1950.

Yet for a very short period from 1949 to 1951, a combination of cir-
cumstances made necessary a harvest of excess deer that temporarily boosted
the ratio of success to a far higher rate than any hunter had reason to
expect. With the return to buck-hunting seasons in 1952, hunters became
disgruntled with what they felt was poor hunting. By 1954, deer were
increasing and the number of complaints by hunters was declining.  Most
hunters scemed to be generally satisfied, although their hunting success
remained low.

In examining the question of what constitutes good hunting there are
probably only two criteria of importance to a large majority of the prcscf\t
day hunters. They are (1) the ratio of success, and (2) the numbers of
deer seen.

The average yearly success of hunters during the forked-hom buck
seasons of 1936 through 1948 (excluding 1943) was 26 per cent (Table
50). Ouly one year since 1944 can be considered above average, and
the most recent buck season preceding the liberal seasons (1948) must go
on record as the second poorest in the 14-year period from 1936 to 1950.
The fallacy of measuring the success of a season only in terms of hunter
success should be immediately evident. The yvear of the largest kill of
any of the forked-horn buck seasons (1946) was onlv slightly better than
average in terms of successful hunters. The vear of the second largest kill
of any of the forked-horn seasons (1947) was below average. It should
be evident that there can be no guarantee of a certain percentage of
successful hunters during any scason in which there is no control over the
number of hunters in the field. Yet, there are a good many hunters who

- will say, “It isnt like it used to be. I can remember when ten of us came
up here and went home with five deer.  That was good hunting, and that
was way back in 1936. 1t don’t even begin to compare with that anviiore.”
Obviously, even if the deer population had doubled in the meantime,
tripling of the hunting pressure would mean a reduced suceess ratio.

The number of all deer seen is a factor, but not the most important
factor, in determining the hunters” opinion of the quality of hunting.  In
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1950, for example, 2,556 hunters reported seeing an average of 1.6 deer
per dav (Table 52).  In 1951, the average number of deer scen ln" 4,4.;33
hunters was 9.6 deer per day. The success ratio dropped to 44 p'cr cent
from the previous years” 54 per cent and some hunters were dissatisfied. It
was felt at this time that since the success ratio had not dropped rt;1tl\'
it was the reduced number of deer seen which was the most in %()r;ul{t
factor in determining hunters’ attitudes. The error of this assumptiz)n was
evident in 1952, when hunters saw about the same numbers of deer through-
out the season as they had in 1951, but the success ratio had dm)i‘d
;:onsgt;mblyhdne to the forked-horn buck restriction. Deer had incrclalsed
bv 1953 so that 7,213 hunters reported seeing 0.9 de all ages ; -
per day, or more than they hu(l! in the 19.&7’)] :\n\'-:;:;t:;f ;‘Blu‘f::b dll-,l(\]n?ft:::
however, were unhappy because of the low kill l;nder a forked-horn l)ucl:'
law. The 1952 and 1953 seasons will probably be remembered as some of
the worst on record, despite the fact that the number of deer scen bv
hunters was comparable to the numbers seen (luring the 1951 season
which, in total numbers of deer taken by hunters, ranks third in l\islor;' '

So we expect, at least insofar as the deer hunter of the 195();5. is
concerned, it is not so much the numbers of deer seen, but the succes;
ratio of hunters who participate in the hunt that determines the hunter’s
opinion of whether hunting has heen good or bad.

Under a forked-horn buck law, it will be extremely difficult to pro-
vide good hunting (if good hunting is defined as a success ratio ofl 25
per cent or more) with 250,00 or more hunters. It also appears tl:-":(
without controls on the number of deer hunters in the ficld it is goin ;0
be impossible to provide annual any-deer seasons in Wisconsin ti):i \V(%llld
guarantee a success ratio of 25 per cent or more,

It is perhaps unfortunate that the abnormally high deer populations of
the 1940°s have fostered such a great increase in deer hunters. It is also
somewhat of an :11)110rmalily that the new hunters have been l'lll.ll.'lt(‘dl \:'itl
very high success ratios during liberal deer seasons. ‘ l

There can be little doubt that in the not-too-distant future deer hunters
will have to settle for something less than the hunter success which ln:
been cnj(>>:cd during the decades of the "30s and "40s if license sales (.‘()ll“lll‘l(“
to lv'l.SC.. FFor a time more intensified management programs may provide
a lirger annual harvest of deer than has been the experience of the past
By l‘lus we mean that management can give the hunter a relutivcly lafrqer.
portion of the total available and usable annual harvest than he has h(:cn
tuku‘lg.‘ It does not seem probable, however, that this can be done without
sucrificing some of the freedoms of past hunting scasons.  The number of
deer himters in the state for which the conservation department must now
provide sport is in the neighborhood of 225000 to 300,000 and s‘till in-
creasing.  With this number of hunters it seems nearly impossible to
continue with the present unrestricted  chiovice  of hunti-ng arcas under
gcnv.r.ll, statewide  scasons. Some  system of managed hunting  will be
inevitable.
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TABLE 50
Wisconsin Deer Hunting Seasons and Kill®
Season
Length No. of Estimated %
Year In Days Type of Season and Bag Limit Hunters Total Kill Success

Before 1851 365 Any deer, no bag limit - _—- -
1R51-50_ .. 215 Any deer, no bag limit - _— -
18€0-66_ .. 153  Any deer, no bag limit I - .-
1867-74___ 168  Any deer, no bag limit I - -
1875-76 ... 91  Any deer, no bag limit S — .-
1877-82. .. 107  Any deer, no bag limit - .- --
1R883-84 _ __ 45  Any deer, no bag limit - o -
1885-86 _ . _ 61 Any deer, no bag limit - S .-
1887-00_ _ . 41 Any deer, no bag limit - S -
1891-94. .. 30  Any deer, no bag limit - - --
1895-96__.. 20  Any deer, no bag limit . - -
1897 ... _- 20  Any deer, bag limit 2 .- 2,500 -
18908 ... 20  Any deer, bag limit 2 I 2,750 -
1899 _ ... .. 20 Any deer, bag limit 2 S 3,000 -
1000 .. ... 20 Any decr, bag limit 2 - 3,500 -
1901...... 20 Any deer, bag limit 2 - 4,000 --
1902 .-~ 20 Any deer, bag limit 2 S 4,000 .-
1903 ... -- 20  Any deer, bag limit 2 - 4,250 -
1904 ... .. 20  Any decr, bag limit 2 - 4,500 -
1905__ ... 20  Any deer, bag limit 2 - 4,250 --
1906.- .- .. 20 Any deer, bag limit 2 o 4,500 -
1907 .. ... 20  Any deer, bag limit 2 o 4,750 .-
1908._. .. 20  Any deer, bag limit 2 R 5,000 --
1909 ... 20  Any one deer - 5,550 .-
19010 __ .. 20 Any one deer - 5,750 -
1911 ... 20  Any one deer . 9,750 --
1912 ... 20  Any one deer - 8,500 -
1013 .. _. 20 Any one deer - 9,750 .-
1914 .. ___ 20 Any one deer - 0,850 -
1915 ... 20 One buck - 5,000 .-
1916.. .. __ 20  One buck - 7,000 .-
1917 ... 10 Any one deer 53,593 18,000 34
1018__ ... 10  Any one deer, except fawns 50,260 17,000 34
1919 _ ... 10  Any one deer 70,504 25,152 36
1920.. ... 10  One buck. horns not less than 3"’ 69,479 20,025 29
1921 ..... 10  One buck not less than 1 year old 63 ,848 14,845 23
1922.._... 10 One buck not less than 1 year old 59,436 9,255 16
1923 ... .. 10  One buck not less than 1 year old 51,140 9,000 18
1024 ... 10  One buck not less than 1 year old 50,212 7,000 14
1925__.... None
1926 ... .. 10  One buck not less than 1 year old 47,330 12,000 25
1927 .. .. .. None
1928__ ... 10  One buck not less than 1 year old 69,049 17,000 25
1929 ______ None
1930 ... 10  One buck not less than 1 year old 77,284 23,000 30
1931 ... None
1932 __.... 10  One buck not less than 1 year old 70,245 36,009 51
1933 .. .. None
1934 .. 7  One buck not less than 1 year old 83,938 21,251 25
1935...... None
1936 ___ .. 7  One forked-horn buck 97,735 29,676 30
1937.. .+, 3  One forked-horn buck 90,906 14 ,K35 16
1938. ... .- 7  One forked-horn buck 103,721 32,855 82
1939 ... 7  One forked-horn buck 109,630 25,730 23
1940 ... .. 8  One forked-horn buck 105,198 33,138 32
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TABLE 50 (continued)
Season
i Length No. of Estimated <
Year In Days Type of Season and Bag Limit Hunters Total Kill Sutl't(:(
1941 ____ 9  One forked-horn huck 124,305 40,403 33
1942____ .. 9  One forked-horn buck 120,605 45,188 38
1943 . __ . 4  One forked-horn buck 157 ,824 66,252
4 One antlerless deer 62 :()4-1 81
1944 . __ __ 6  One forked-horn buck 127,643 28 537 22
1945____ .. 5  One forked-horn buck 133,548 37,527 238
1946 . __ 9  One forked-horn buck 201,061 55,276 27
1947 . __ 9  One forked-horn buck 222,935 53,520 24
1948 ___. 9 One forked-horn buck 248,604 41,954 17
1949 ____ 5  One anterless deer or spike buck 286,299 159,112 56
1950.. ... 7 Any one deer 312,570 167 ,911 54
1951 .. __ 7 Any one deer 206,795 129,475 44
1952 ______ 7 One forked-hern buck 23R 287 27,604 12
1953 .. .. __ 7  One forked-horn buck 234,081 19,823 3
1954 _ . __ 7  One forked-horn buck 237,310 24,098 10
*PData from Otis S. Bersing
. TABLE 51
Gunshot Accidents During Deer Hunting Seasons®
No. of Accidents Accidents
Per 100,000
Year Type of Hunting Law Killed Injured 7Total Huuters
1938 __ .. Forked-horn buck 11 6 17 16
1939____ Forked-horn buck 11 23 34 31
1940. . .. Forked-horn buck 7 13 20 19
1941 ... Forked-horn buck 8 23 31 25
1942 ___. Forked-horn buck 12 17 29 24
1943 ____ split: Buck & Antlerless 9 11 20 13
1946 . __ Forked-horn huck 12 36 18 24
1947 .. .. Forked-horn buck 5 18 23 10
1948 __ .. Forked-horn buck 12 23 35 14
1949 .. __ Anterless & Spikes 7 39 46 16
1950._ .. Any-deer 8 32 40 13
195) .. .. Any-deer R 3R 46 15
1952__ .. Forked-horn buck 9 23 32 13
1953 __ .. Forked-horn buck 6 16 22 9
1954__ __ Forked-horn buck 7 19 26 10
Buck Scasons, 11-ycar Average _ _ . __ . __ .. 17
Liberal Seasons, 3-yvear Average_ .. ____. .. 15

Statistics not available for 1944 and 1945.
aceidents that year during the buck and antlerless periods were not separated.

* Data from Otis S, Bersing.

1943 is excluded from averages, since



210 DeEr HuNTERS AND THE DEER KiLL

The Changing Attitude Toward Hunting on Private Lands

Fach year during the course of Deer Project study, it has become
increasingly  evident that nurestricted hunting on private Llind is going
to be controlied more and more by the landowner. As the competition for
deer hunting arcas becomes inteusified, the premiums to be paid for deer
hanting rights will become greater. There is little doubt that many large
private Loldings, especially those of wood-using industries, will be devoted
to some type of deer farming, at least to the extent that leasing of hauting
rights can be called deer farming. Eventually these Landholders may find
it pmﬁtuhlc o practice intensive management for deer, but initially it is
expected that they will find a way of paying part of the taxes for their
Jand from the sale of hunting rights for the deer which are naturally a
product of their holdings.

Each time that an area of deer hunting ground is closed to public
hunting, a shift of hunters from that area to the open public lands creates
a greater problem. Eventually that probles will be unsolvable, except

through managed hunting.

“Managed hunting”, which implies the tuking of specific numbers of
deer from delineated management areas, has had only limited use in Wis-
consin.  The anv-deer hunts of the Necedah National Wildlife Refuge in
1946 and 1947 are major examples (Martin and Krefting, 1933). Cenerally
speaking, the factor of control necessary in managed hunts has been un-
pulutuh]c to Wisconsin sportsien. I a world in which the average citizen
finds more and more of his time and perlaps his rights being consuned by
controls, he hopes to find at least one form of escape in which he is not
controlled.  The attempts madde to pass controlled Lamting Tegiskation Jdur-
ing the period from 1918 to 1930 were greeted with opposition by large
segments of the humting public. To a large extent, we believe the opposi-
tion was fostered by a failure of the public to understand  that the in-
tent of the Law was to enable proper reduction of excess deer numbers
in certain arcas, but was not to trample on the rights of individual hunters.
To a lesser extent the opposition was fostered by the philosophics of people
who felt that the law would not provide a solution to the iminediate
problem of herd nianagement which confronted the conservation comn-

saission at that time.

In spite of previous objections we believe that a growing wmnnber ol
Wisconsin hunters are beginning ta see werit i managed deer harvests,
and that eventually, managed  hunting will becomie wreadity. Tuareas
where maagement can control cinrving capacitios ol deer Labatat, the
Banter must obvicushy expeet to be controlled. Chr lnnl)ns.x} for te ideat
VA o EREE coie e U Ol e NATH

The happy result of a successful hunt. November, 1850,

Hunters” Manners and Morals

To those who do not hunt, and perhaps to some of those that do,
deer seasons wst appear to be an orgy ol destruction. Radios and news-
papers emphasize Lunters” deaths, antl they are tragically heavy, especialh
when heart attacks and auto accidents are included i the total. There
are wlwavs scattered reports of theft, vandadisny, disregard for property and
livestock, and humans being shot for deer. On the other hand, In‘um'x»
seem to be growing more safetv-conscions; the trend since 1940 has been
toward a gradual decrcase in the rvate of hunting accidents cacl vear
(Table 51). '

Although the clement of danger in deer henting is - greatly over-
exaggerated iU stll hehooves conservation departinerts and individuals o
ke every ciort to reduce fatadities due to ;[nnﬁrr, Tovestications under
the anspices ol the National Rifle Association and the .\.;lill\l;l] Safeth
Council m conperation with consersation depurtinents and sportsmen groups
should reduce the tragie oss of human dites Managed hunting, wherein
spectiic numbers of hanters witlh ot awithin l!v-iinnl:wl un;m.mu\m-n! areas

to remove o pre-determined e of decr, should vesult tn o move orderds
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2 a Most hunters agree that the quality of deer hunting has degenerated
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Chapter XVII

Hunting Regulations

It is frequently suggested that we ought to be able to establish
some kind of uniform deer season, set for specified days each year and for
hunting a certain type of deer. There can be no urgumcn;t that such
regulations would climinate some of the confusion to which the average
hunter is subjected by yearly changes in the dates and types of hunt-
ing seasons.  He would be better able to plan his yearly deer hunting trip.
The choice of such a season entails a number of impo;lzmt considerations,
some (‘)f which assume greater or lesser importance from one year to the next.

The setting of deer seasons poses many problems of a widely varied
nature.  Wisconsin's north-south dimension of 310 miles covers a cousider-
able difference in scasonal periods within the state. The deer range itsclf
varies from highly agricultural areas to relatively inaccessible forested
:.II'C;\:S. The distribution of human populations varies considerably, result-
ing in excessive hunting pressure in some areas and not enough h;mting n
others. These things, plus the fact that no two Wisconsin citizens have
precisely the same concept of what deer management should be, confound
the problem to one of many complications.

Because Wisconsin’s deer range is so widely varied and because the
problems of management are always changing, it does not seem probable
that we can long resist the need to recognize specific management needs
for specific units of range. In one arca we may need to reduce deer
!)upulnti(ms to climinate ovcr-l)r()wsing. In another arca we may want to
increase  deer populations  to fully utilize available food. Obviouslv a
standard statewide scason cannot accomplish both of these (;l)jcctivcs;

Interest in deer jn Wisconsin by many different groups of people with
widely divergent ideas indicates that not everyone will be satisfied with
any one season. Some people would have deer populations maintained at
the highest level possible while others with completely different interests
will want deer virtually eliminated.  Somewhere in between these extremes
we must seek to manage deer within the biological and ecological limitations
of habitat and consistent with other land-use programs.

Management for deer must be aimed at producing the following
benefits: : "

(1) The presence of both the deer and deer habitat.  (Habitat man-
agement can actually increase the capacity to carry deer.)

(2) The continuation of a recreational resource in the face of human
population increases.

(3) A ereater sustained vield of deer.
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(4) Animals of higher quality.

(5) The greatest over-all sustained yield from a multiple-use stand-
point for each acre of land.

It is our fecling that hunting seasons designed to meet specific needs
in delimited areas where a total management plan for deer has been pre-
pared will find a more svmpathetic public than our present statewide season.
The establishment of management units throughout the principal deer
range will be the first step toward this end. If the sportsmen and others
interested in deer could be shown a typical management unit and told
exactly what is proposed for that unit regarding the harvest of deer and the
management of habitat, there would be considerably less concern for the
need for adequate hunter control.

Several western states such as Colorado and Utah have adopted a
system of management units delineated by natural boundaries and roads
where different types of scasons are conducted on a permit basis. For
example, in 1954 Colorado had 14 different deer scasons in 93 management
units which ran in size from several thousand acres to several thousand
square miles. The period of hunting ran from October 1 to December 31,
Setting hunting seasons for management units rather than for the entire
state is a satisfactory technique elsewhere; there is no reason why it could
not be adopted in Wisconsin.

Length of Season

The longest season which Wisconsin has enjoyed since 1932 is nine
davs (Table 50). The 1937 season ran only thiee days, while the 1949
season was set for five days. There are many people who dislike the idea
of permitting 300,000 hunters in the woods at the same time.  They argue
that a longer season, say 30 days, would reduce the pressure on opening
weekend and allow the season to assume the more leisurely aspect of a
sporting hunt than does the present scramble for the best stand on open-
ing day. k

In recent years, most hunters have considered only the opening two
days of the season important.  More than 90 per cent of the total hunters
are out on opening day (Bersing, 1954). By Monday, only about 50 per
cent are still bunting  (Table 52). About 75 per cent of the total season
kill is usually taken on the first two days of the season.  Huonters have
come to depend upon the “panicking” of deer by the large concentrations
of hunters to move the deer to stands.  Densities of 20 1o 30 hunters per
square mile are not unusual,

This concentration of hunters detracts greatly  from  the sporting
quality of the hunting season.  Secing many other hunters around him,
the hunter often decides that he must take long shots, or shots in which
identity is not positive; in short, he must try too hard to get a deer on
Saturday and Sunday, feeling that if he does not get one his chances will
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be reduced greatly by Monday. We suspect that this feeling of desperation
is largely responsible for many of the mistaken-identity hunting accidents,
and for much of the illegal kill of does and fawns that occurs during buck
seasons.

It appears to us that mere extension of the season would not necessarily
result in fewer accidents or a lower illegal kill. In all probability most of
the hunters would still be out on opening day or opening weekend, regard-
less of the length of the season. The opening weekend hunter checks
during the period of Deer Project study substantiate this. The feeling that
opening weekend is The Deer Season has become so strongly imbedded in
the hunting public that for some years at least, extending the season would
have relatively little effect upon the hunter concentrations which the ad-
vocates of a longer season hope to eliminate.

As a guarantee that a longer season would accomplish the purpose
for which it is recommended, consideration might be given to a three-
week season, with separate licenses for each week of the season. Such
licenses could be issued to license depots in proportion to the total licenses
sold by such depots during the previous year. The total license allotment
would consist of three series of licenses, one for each week of the three-week
season. They would be issued on a first come, first served basis. If the
total hunters during the season numbered 300,000, this would guarantee
that no more than 100,000 hunters were out during any week of the season.
We expect that this reduction of hunting pressure would bring about a
return of a more sporting hunt.

Short of this type of modification we expect that length of season
is a relatively unimportant factor in management. The season may be four,
five, seven or nine days, without having a material effect on the numbers
of deer taken, or on the sporting quality of the hunt, simply because all of
the hunters are going to be out on opening weekend, and most of them will
be out of the woods after the third or fourth day of season.

Time of Season

November is the traditional month for the deer hunting season in
Wisconsin, as in many other states. Only occasionally has deer hunting
extended into December. With very short seasons, the dates have usually
included the Thanksgiving day holiday to make at least two days of hunt-
ing opportunity available to hunters who do not take time off from their
jobs to hunt deer.

If the season is to be a long one such as previously suggested, there
seems little hope that it can be set so that it will not interfere with the
rutting season. If it is to be a short season, then a beginning date after the
20th of November should miss the major portion of the rutting activity.

While the data are not completely conclusive, breeding dates of does
(Table 4) suggest that interference in the rut by the hunting season may
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be responsible for some late breeding. This is an undesirable happening
that should be avoided as often as possible.  When the peak of the rut and
the hunting season coincide, it alwavs makes for better hunting, since bucks
are especiallv active during this period.  Nevertheless the effect upon the
next year’s fawn crop is a much more important consideration. The hunting
season should be scheduled to provide the least interference with the rutting
season and to follow it if possible.

Types of Seasons

There is, in current management practices throughout the United
States, a wide diversity in the liberality of deer hunting season regulations.
The state of Maine has, in parts of its deer range, a 45-day season for any
deer.  The Wisconsin regulations, which have more or less restricted
hunting to forked-horn bucks for a relatively short period of seven or nine
days, have probably been the most restrictive of any hunting seasons in the
country. Even in some of the more highly industrialized arcas such as
Ohio and Indiana, deer hunting, when it has been allowed, has been under
an anv-deer regulation. In the other lake states, Minnesota has (mditiunally
hunted under the alternatives of “an anv-deer season or none”. Michigan
has traditionally hunted under the buck law, with a legal buck described
as one with an antler exceeding three inches in length. 1t is small wonder,
therefore, that hunters sometimes wonder whether current practices in
hunting regulations make sense, when states so similar in character and with
roughly comparable ranges and hunting pressures prescribe such widelv
different types of hunting regulations. .

While it is true that no single regulation can be the best to fit all
situations, the decision as to the tvpe of regulation that is best for the state
often rests as much with the hunters’ expressed preference for a type of
scason as it does with anv overwhelming management consideration.

There are three basic types of season regulations.  Of these, the buck
law in one form or another is probably the most popular, the general open
season on any deer follows next, with the “antlerless” season as a sort of
special measure in certain cases.

The Buck Law

When herd increases are desired, the buck law provides a form of
regulation under which the herd can tolerate hunting without reducing its
potential production. Theoretically at least, hunting under the buck law
is similar to disposing of excess bulls in a herd of dairy cattle. Thev
contribute nothing to the future production of the herd and subsequently,
unless required for breeding purposes, are disposed of to provide greater
space and fodder for producing cows.

There are several types of “buck-law” regulations. These are: one buck
not less than one year old; one buck with an antler not less than two inches,
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Many hunters will Lunt only bucks, even though antlerless deer nay be legal
game. November, 1950,

three inches or five inches lnng; or onc buck with a forked antler, and this
is sometimes qualificd by measuriug the fork. The major difference between
the types of buck-law regulations as fur as management is conceraed s
that the more restrictive the law, the more bucks of breeding age will e
carried over from one scason to another.

Also there are argminents which contend that the wastage loss of deer
under the spike-buck law is greater than it s under the forked-buck Taws;
i.e., the hunter is more Jiable to shoot at a doc or a fuwn lopiug that it
will turn out to have a spibe hom than if lie is required 1o produce o deer
with a forked horn before he can call it legal. The perennial argument

st
hianters o hold off shooting when they might otherwise have Rilled
fellow hunter. The evidence, if it shows any frend at all, indicates tha
the any-deer regulation, in which the oulv reguireaent for Jegality iy thi
the anamal be o deer, has the Lestsafety vecord { Tabile 32).

The indications are too, that the buck law, at least in Wisconsin, is
aovery wastetul type of harvest regalation,

continues that looking for a forked horn prompts many of the trigzer-lappy

As has been pointed out in
Chapter IX, there s evidence which indicites that the totad kill during o
forkedthorn huck scason s approxinately twice as vreal as U leoad Ll
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In other words, at least one doe, fawn or spike buck, is left as waste alter
the season for each legal buck taken home.  This aspect detracts greathy
from an otherwise very usciul innting, regulation.

Fven with this amontit of waste, the buek Liw has in the past permitied
the increase of the herd on a statewide basis, and it seewms logical to
exnect that it would foster comparable increases in the future, although
not as great as the increases of the past 20 vears. However, the increases
on a vear-to-vear basis are relatively small when conipared to the increases
that would -:wrump;m'\' complete closure of the scason, simply because
illegal deer wre being killed hrrespective of the kaw,

The Any-Deer Law

The any-deer law has been gaining inereasing popularity in recent
years. This is fargely hecause many states have hunted decr under the
buck Jaw to a point where some type of season that would remove a
farger segment of the population became @ necessity. Inoat Jeast 30 states,
either local or general deer problems have developed as @ result of inereases
in deer herds, Since the huek law under striet observance does not remove
productive animals from the population, the only ‘(‘Hl‘(‘..f()l' these 'pmhh-ms
of over-populations Las been to remove some antleddess deer from the
herds,  Many states Lave chosen the anv-deer season, both with and with-
out control (>'f hunter mumbers, as the method of reduction. Otliers, such as
Pennsvlvania and Michigan, rely upon short antlerless (does and fawns
(ml\‘\)‘sl‘nsnns tacked on the end of traditional buck seasons.

" The anv-deer season has at least one advantage. Tt eliminates the
wastage of i“rg;xl deer that ocenrs during buck seasons, although crippling
In.ssvs\in Wisconsin's 1949 wnd 1950 seasons in the central arca were high.

his waste has beeome so distasteful o anany people that they would
ruthier uot bt at all than allow it to occur. This feeling is exenplified by
an editoriad comment in the Ladysmith News of Ladvsmith, Wisconsia,
dited Friday, Noveber 28, 1952: “I'he suceess or failure of the presemt
deer season will not depend upon the number of forked-horn bucks that
are killed, 1 will depend vpon how many does wad favwns are Killed and
et to rot in the waods.  The exact number may never be known, but il
the estimate is high, then Wisconsin ought never to have another bhuck
season. T vears when the deer population will not stand an any-deer kil
there should be no season at all”

The any-deer scason, in spite of the fact that it mayv not be an anowal
adlair, wall in the louy, ran provide the maost venison for the frving pan and
the least waste of the resouree than any other type of season. Tt s, in
olthier words, the maost [n;u'lnxxl regulation for harvesting a crop. It Las,
however, one esthetio disadvantage. Tt o not a sporting hunt in the sense
taat the buck season is a sporting it Althoupds the wgnments will rage
for vears, most veteran hanters will agree that 3t s somewhat foss difficalt

to kil doe or favre than s to Ll o buek, u'@{.u'(“('s;\: of their COTBpIT-
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The Ideal Hunting Season

If the manners and morals of hunters were to undergo a drastic
change in a relatively short time, the ideal season for Wisconsin would
be a season on forked-horn bucks, with additional permits to take antler-
less deer on management areas according to local range conditions. Under
such a system, it seems conceivable that the state could again provide
annual seasons with “good hunting” for future hunters. The emphasis of
the hunt would have to be upon getting a trophy buck. The hunter would
have to train himself to shoot at nothing but a trophy buck. Where range
considerations necessitate removing some of the breeding stock, permits,
specific to area, in addition to the trophy hunting could be allowed for
antlerless deer.

The removal of even 60 or 70 per cent of the forked-hom bucks in the
population can be sustained without future decreases in the availability
of bucks or of the total deer population. There is then no reason why
Wisconsin hunters should not enjoy annual hunting seasons, except that
the removal of bucks from the herd is usually accompanied by the wastage
loss of antlerless deer, which is undesirable and may in some cases be so
great as to defeat the entire purpose of the restrictions on the type of
deer taken.

The decision rests ultimately with the hunters. If they count the
sport of hunting more important than a high success ratio, if they refrain
from killing and wasting antlerless deer except under permit when the
removal of antlerless deer is a necessity in herd management, then they
will continue to have annual deer seasons. If the waste of antlerless deer
which has accompanied buck seasons in the past continues to be a part
of them in the future, then there is no doubt that we must adopt the
alternative of an any-deer season or none. We must also choose this al-
ternative if hunters insist on very high success ratios when a season is
declared. When we must provide a success ratio of 35 to 50 per cent,
hunting seasons may be rather few and far between, especially with the
300,000 or more hunters who may be expected to turn out for any-deer
seasons.

Restrictions by Refuges, Closed Areas and Firearms

Although in theory the hunting of forked-horn bucks should be re-
strictive enough in itself to eliminate the need for other restrictions, it
seldom works in practice. Any-deer hunting regulations can be used only
with the consideration that it is always possible that unpredictably heavy
hunter concentrations may greatly reduce deer in some areas without
further protection. During the period of low populations from 1920 to
1936, the increases in deer populations in \Visconsin were fostered by
restriction of legal game to bucks only, alternate open and closed seasons,
and refuges.
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During the period from 1949 to 1951, when harvests under the anv-
deer law were necessary to reduce the herd, temporary refuges known as
closed areas were set up to guarantee that adquate breeding stocks would
be maintained under the heaviest conceivable hunting pressure and harvest.

The primary reason for the use of closed areas on a temporary basis
was to prevent these areas from becoming fixtures in the local management
practice. The use of refuges during the '30’s, although probably respon-
sible for a large part of the increases in deer populations during that period,
had created serious local range problems merely because the refuges had
become so firmly established as a necessary part of having deer that the

-commission could only remove them by acting in the face of an adverse

reaction from the hunting public.

In addition to refuges and closed areas, Wisconsin has also attenmpted
to contro!l the kill during any-deer seasons with restrictions on the types of
firearmns used. When the herd is below or near carrying capacity, and
when there is no assurance that hunting under the buck law is going to be
confined to the harvest of bucks only, it may be necessary and desirable to
add further restrictions in the form of closed areas, refuges, or on the types
of firearms to guarantee the continuing existence of an adequate breeding
stock.

Refuges. A refuge is an area closed to hunting, primarily so that its
excess population may flow out and restock the surrounding areas open to
hunting. Refuges are necessary when hunting pressure is great enough
to remove a larger than desirable portion of the total population during the
open seasons, or a larger than desirable portion of the scgment of the popu-
lation open to hunting, such as cock pheasants or buck deer. The need
for deer refuges will vary greatly with the terrain and cover, hunting pres-
sure, deer densities, and the type of hunting regulations. When an area is
relatively inaccessible and the cover is hard to hunt, hunting pressure is
usually low and there is little to be gained by establishing refuges in it or
near it, since the area already serves as a natural “refuge”.

Leopold (1933, p. 197) maintained that “The size of a refuge suitable
for a given species should, for instance, not be smaller than the unit range
for that species, unless it is intended as a rest ground ouly. The distance
apart must not be greater than twice its annual mobility, i.e., the outflow
from two adjacent refuges should meet mmually at a point theoretically
half way between them.”

In Wisconsin, the provisions of deer refuges larger than the unit range
of the species (usually of township size) has created serious range prob-
lems. The large township-size refuge areas were the first to show signs of
range distress. It was simply a case of insufficient mobility of the species
under protection. Although some movement from the refuge areas to sur-
rounding range was evident, a large portion of the breeding stock in the
refuge refused to move, even after winter range conditions had becpme
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critical inside. If the size of the refuges had been reduced prior to this
time, or if some method of removing the excess produced on the refuge
and not moving out of it had been cvolved, the refuges could have con-
tinued to provide a desirable function in deer management. As it turned
out, however, the only solution to the problem which was tried was com-
plete removal of the refuges. During the first years of open seasons, aston-
ishingly high kills occurred on some of these areas.

If the Wisconsin experience is any criterion, the major function of a
deer refuge should be to provide sanctuary or rest ground during the season
for a relatively limited number of breeding animals, which after the scason
will disperse to a number of separate wintering areas. In practice, the fact
that deer exhibit little social intolerance and that their movements must be
more restricted than generally theorized, probably makes a refuge of town-
ship size impractical. A long, relatively narrow refuge for deer would be
more desirable.

Closed Areas. Closed areas have been used in Wisconsin for the last
four seasons as temporary refuges. To a large extent they have been shifted
from area to area from one season to the next.  Their major purpose has
been to provide temporary sanctuary during the liberal scasons for a num-
ber of deer believed to be sufficient to maintain adequate breeding stock
under any eventuality. )

Firearms. The shotgun with slug is generally believed to be a less
effective long-range weapon for deer hunting than the lligh—powered rifle
which is the conventional armament of most deer hunters. In some highly
agricultural areas, farmers have objected to the use of rifles because of
human safety hazards. Hunters have objected to the use of rifles in farm-
ing areas, believing that a rifle season would effectively eliminate deer from
a relatively limited environment. Nevertheless, some type of hunting be-
cause of deer damage to crops probably is justified. Bow and arrow hunt-
ing is much too restrictive to cope with the increase p()tcutiul of the herds.
In these areas, a season on deer with a shotgun and slug has met with
favor.

Chapter XVIII

Habitat Management Techniques -

The principal argument for deer herd control has been the need to
limit browsing pressure to the carrying capacity of the range. Dcer popu-
lations in excess of the carrying capacity result in degeneration of the range,
lower carrying capacity, and smaller deer populations. It should be obvious
that proper control of deer populations is imperative if deer management
is to be successful.

Man-induced manipulations of habitat, designed to enhance the pro-
duction of food and cover, cannot be successful if attempted without prior
herd control.  In Chapter XV we have shown the futility of planting deer-
browse species on areas where deer populations are cxcessive. Other types
of management such as cutting, bulldozing and coutrolled burning are’ just
as ineffectual as planting when practiced without prior herd control.

In Michigan, after 20 years of extensive deer habitat management, it
was concluded that there is no future in planting and cutting programs
until winter herd size is controlled (Anonymous, 1951).

Longhurst et al. (1952, p. 97) in discussing habitat improvement pro-
grams in California said, “Among the possible methods of improving deer
habitat, proper stocking is by far the most efficient from the standpoint of
economy of application and results to be obtained.  Proper stocking means
keeping deer numbers in balance with current range capacities”.  Recent
experience in Wisconsin following the liberal hunting seasons of 1949
through 1951 has shown that proper stocking is an efficient and effective
method of initinting habitat improvement. Although ideal herd control
methods are not yet avaikible to game administrators in Wisconsin, the Lb-
eral seasons did reduce the decr herd to near the carrying capacity of the
range in the central area, with the result that natural regeneration of browse
species wis conspicuous (DeBoer, 1933).

The first and most important step in habitat improvement is adequate
deer herd control.  This point needs to be stressed again and again, for
habitat improvement programs in arcas where deer populations are excessive
is a waste of the hunter’s money.  Usually when habitat deficiencies are
finally recognized, over-populations of deer are not associated with the
problem and habitat improvement programs receive considerable impetus.
Such programs, initiated without prior deer herd control, are doomed to
almost certain failure.

Although there are certain areas in Wisconsin where deer have been
reduced to the carrying capacity of the range, we are by no means ready
to Jaunch a large-scale habitat management program for the simple reason
that there arc many arcas remaining today where we do not have adequate

denr herd canteal BPuhlicc roaction to the aveatind Loed vodaction he the
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past hberal deer seasons fndicates that we are inonn position to begin ex-
pensive improvement programs, becavse the public: denaned s o boild ap
the deer herd to the bighest possible Tevel despitethe faet that the hrosws:
ing pressare has not beensclieved inonany of the winter vards.,

Habitat Impmu went, especially on over-hrowsed vanges s not sone-
thing that can be doue in a year or two, Deer herd control mmist neces-
.\m'il_\' be permianent if any habitat imprnvc'nwnt programn is to have u
chance of suecess, We must recognize that unless we e achieve the
necessary support for adequitie deer herd control on continning hasis, we
have uo business spending mouey on habitat improvement.

There ave, of course, many considerations that must he taken into ue-
count in the matter of habitat improvement for decr. “Pheve is the (uestion
of land nwm'rship; other hind muanagenent practices such as fm'(.'sil"\'; wined
cconomics, which will, in the end, detenmine what and hew mnch inanage-
ment is possible.

The Wisconsin landscape has andergone many changes during the Jast
200 years. The axe, the plow and fire have re ached into ahmost every sec-
tion of land in the state, causing profound ccological changes, These
changes are continuing from div to day and vear to vear.  Althougly they

o

do not concern the tremendous areas whicl were allected during the periods
of forest exploitation, forest fives, and settlement, thev are :,I.L an active
part of the ceology of the and. We Lave not reached a static state nor is
it likely that we ever will,

These man-induced changes brought about ineidental to, or coincident
with, our all conamming effort for the “hetter life” e accompanicd by at-
wral changes that are not castly perceived and certainlv uot readily uncler-
stood.  The phienomenon of [al.ml SUCCesSsions fu”t;\\lll” loguing, fire or the
plow and accompunicd by successions of animal life \\]lll.]l inmvades, thrives
and finally fudes away in this changing Lindscape s a part of the science
we cadl ccologv. The gume maager, if he is to successfully initiate and
conduct a habitat improvenent program for deer, mnst have an intinade
Knowledge of the succession patterns of hoth plants and animals on the
various soil types, cover tvpes and topographic sites with which he will be
concerned.  Becanse there are an infinite number of factors and combi-
mations of factors that exert an influcice on the pattern ol suceessions, there
is no definite role which can be set forth to serve as an infallible guide for .
the game manager to follow,  Because there is much that is not known

about plant suecessions, the ge manager will have to experiment where

. ; : 2 . . e yer's grow e
ficld obscrvations are not sufficient for him o ascertain suecession patterns. ’: owth of sprouts from management culling
3 of 1830-51 at the Chiel River vard, Sawye

of maple in the win
reounty. March, 1952,

The: first problem confronting management is to deternmine where
there are deliciencies of range that could be improved by ukEgement,  An
il survey of winter range conditions has been inangurated, which, il
continued, will provide the necessary information relative to the ocation
of arcas where range deliciencies exist.

2
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The second problem is what land ownerships are involved and what
changes in Land-use concepts will have to be initiated before management
can be carried out.  The major portion of winter deer range is located on
lands that are cither priv;\tvly owned or dedicated primarily for forestry
purposes, such as state forests, county forests or federal forests.  State-
owned lands that have been 1)\n'chusn(l with sp(;rtsmun's money for game
management purposcs and which fall into the category of winter deer range
comprise less than one per cent of the total winter deer range.  Itis ohvious
that if we h()pe to improve the status of winter deer range in Wisconsin we
will have to initiate some form of management on Lands that have been
dedicated prim;n‘ily to other purposes.

There are people who would like to see deer populations maintained at
the highest possible level regardless of the consequences to other interests.
They would have us burn off the young forests as an attempt to bring back
a succession stage which is most favorable to the deer, There are others,
who, having completely different interests, would like to see the deer vir-
tually eliminated so that no interference with other interests would be pos-
sible.  These are obviously the extremes of thought in this matter. Fortu-
nately, most people are reasonable enough to recognize that neither extreme
is compatible with our wav of life and that a compromise somewhiere be-
tween must be reached.  Since the basic principlc of habitut management
involves the initiation of new plant successions and since this in turn can
be eflected only if existing conditions are changed, it is plain that present
land-use policies will have to be modified to include a provision tor
habitat management.

game

<

It must be recognized that the forestry effort in Wisconsin has an im-
portant bearing on the cconomy of many northern counties.  Management
for deer, although deer are also dmportant cconomically, cannot be so ex-
tensive as to jeopardize the economic stability of the forestry prograns. It
is extremely doubttul that this could ever happen because of the high cost
of habitat management and beeause the winter deer range occupies a small
percentage of the total forest Tand of this state. Game habitat improve-
ment programs will be ceriticized, however, by persons whao fail to recognize
more than a single purpose for forest Tands,  Fortunately, the forest lands
of this stute are diversified and extensive enough so that we can have both
forests and game without one seriously endangering the economic stability
of the other.  In fact, it is probable tLat the improved status of both inter-
ests can be achieved.

The prim-ip;d habitat management problem involves the winter deer
runge, which Las heen estimated to compnse about 1,500,000 acres of the
total forested deer range.
coentral Wisconsin area is not as acute as in the northern portion of the state,
because the cluracter of varding or winter concentrations of deer in this

arca is not as confining as in the northera arca. - Adequate deer herd con-

e

The problem of habitt management in the 7
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cent areas Slll’]'i)lllldillg (]l(‘ll\.

Thinning hardwoods to encourage browse production.  Ashland county
February, 1933. B

trol alone in the central area will probablv be sufficient as far as manage-
ment is concerned to maintain suitable deer habitat conditions. ;\\]ditiu:'d
management on submarginal and non-forest: Tands designed  to prndn(l‘r
maximum forage species will, of cowrse, enhance the Slill;lS of deer in this
arca,

Haubitat improvement in the central region can be initiated on areas
luc;llc({ a considersble distance from present winter deer concentrations ;n;d
when favorable forage is developed, deer can move into these jmproved
arcas.  In the northern pm‘tiun of the state habitat impr()\'('lm'nt must ,,(,H»;,
sarily be confined to the yarding arcas proper and to the ixx:rnx('(lialt;-]\' ;l(ija-

. ' : Deep snow normally present during the
winter peviod in the northern area limits the movement of deer ll;e-r&‘}i\’
making it impractical to jnitiate Labitat improvement on areas l()(‘:l‘t('(l -\‘mn.v
distimce from the winter yards. ‘

»'l'hcrv arc many ways that conld be devised to administer a deer habi-
tat improvement program on public forest Lands. The following proposad

is not u)lunflrd to be the only wav to handle this matter and it s presented
here only for the porpose of init 3

inting thoueht on the oatree Tha e
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step to be :w('mnp]th(’:? is an inventory of l]u‘»\\'inh'r deer range and (‘1“1?&5‘«
fication of this range according to the status of the enrvent hrowse ('(Tn(h(.um
and deer papulation, The secand step is to determine .\\'hmu h;nh‘xfull z.m-
provemeat is necessary and what is necessary to accomplish llnrﬂd.\'s:u-a -
provement. The third step must necessariby involve the administrator u'f
ihe lands concerned. Normally, the best nppm;\ch is to work out the detail
of steps one and two for a specific unit of land. \th*r‘d(-vr vard l()(j.r-
tions should be plotted on maps and the areas where h;li).ﬂilt management
is desirable should be clearly defined. The type of h:dntut. n_mnngmnm‘n
pmposv;] should be clearly defined for each yarding HI'(‘:‘I within Hu; l-lil.l(‘.
Acreages to be treated shovld be carefully caleulated so the forest umn\m‘?—
ll‘;xl'Jx‘U\\'ill bLe able 1o deterinine what effect this work will have on his
O ran.
v Field investigation and actual cxpcrinu'ntu] work s!u;wing the \'a:rim.x,z;
types of habitat improvement programs should follow in order ll\;:l»lh(‘u:
will be no misunderstanding as to what is involved.  Upon completion of
this step, the administrator of the f()li(‘.St lands -:md the pame m:mugv.r Sh()‘llh:
prepare an agreement which carefully m~|thnus the (.tllhl‘(: pr()gl_:nn .m(v
which states the policy that will prevail for any contingency which may

Management cutling of black ash in Flag yard, Bayficld county, January, 1953.

-
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ocenr. Initiation of the actual management program should be accom-
plished by representatives of both partics and both parties should be re-
sponsible for frequent imspection of the work, Usuadiv, habitat improve-
ment for game also involves advantages to the forest. 1 the forester and
the gane manager work in close cooperation, both the forest and the gane
will henefit.

Habitat management for gane involves new concepts of Jand-use and
it 1s characteritsic that new ideas will almost certainly proveke misunder-
stundings.  Every elfort should be made to prevent disagreements which
can be avoided if plans are well made and adequate discussion on all points
of the program has involved uli partics concerned, Plaming showdd be
consummated by a specific writlen statement of policy in order that Loth
parties will be ;ldcqnutcly protected.  This mav seem a ittle ridiculous,
but we cannot be too prudent if we wish to avoid unnecessary delays and
unreasonable restrictions that are sure to occur if there wre many disagree-
ments or misunderstandings attached to the evolution of this type of work,

During these days of high wages and short working hours the cost of
cutting operations to provide browse for decr comes very hight Costs vary
(~(msi(|t*rubly between areas, between crews, and between different tvpes of
ewtting operations.  Thinning cuttings and clear cutting of non-commercia!
browse species costs anvwhere from $5.00 per acre to $30.00 per were. it

is obvious thut 4 browse improvement progrim must necessarilv count

heavily on ianagement practices aleady in effect on forest Tands to carry
a considerable part of the program. ’

Commercial logging operations are going on every winter, putting dows
tons of palatable browse for immediate use by deer, but more iImportiet
they create openings where a new succession of browse plants will grow
and produce available browse over a period of vears, lhnf}nlun.uvl'\'_ these
operations do not ;ll\ynys oceur where there is an innsediate need for food.
Often the periphery of a deer yard is logged completely, providing a short-
lived abundance of browse followed by a loug period of slim pickings us
the new forest grows up and out of reach.

Wherever possible, it is desirable to work out a cutting plan for areas
surrounding deer yards which will eventually result inoas wide a variety of
different age classes, plant patterns and densities as possible. Close co-
operation between lorest administration and game management is necessary,
but there is no reason why such planning is not possible. Usually such
operations involve a number of small timber sales. Frequently the operator
ona small-scade operation: canmot see his wav clear 1o construct logging
roads into the catting site. Here gine management should be able to
assist in road construction, since logging roads will be used over a long
period of years for the benefit of game i the area. For a relatively small
outliy on road construction, game management will receive a ]xigh— return
in the status of habitat improvement.  Figure 23 illustrates this type of
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small-scale cutting operation that can, if conducted over a period of years
on areas in and surrounding deer yards, materially improve the status of
the yard at a minimum cost to game management.

Slight modifications of timber sale contracts on public forest lands de-
signed to benefit game crops may be possible: (1) Contracts may specify
cutting periods to assure a continuing food supply during a particular
winter. (2) Contracts may specify slash treatment to assure complete
use by deer. (3) On some areas, certain species such as aspen may be cut
on a shorter rotation to provide available browse during a gap between
other sales, thereby making browse available over a longer period. Current
economic conditions and the relative value of the species to be cut will
determine what modifications in contracts are possible.

There are many arcas within public forest boundaries where cultural
cutting operations would materially improve the value of the forest and
also the status of food and cover for game. Because of the high cost of
such operations and the low return from the sale of products salvaged, the
forester cannot undertake such operations alone. For the same reason the
game manager cannot undertake such operations but the forester and the
game manager together can evolve a joint program that will benefit both
interests. If areas to be treated are carefully selected to assure the greatest”
return to both interested parties and if the areas contain some marketable
products which can be sold to offset the cost of the operation, game
management should be able to subsidize the program in the amount of
the difference between the cost of the operation and the returns from the
sale of the products removed. If each operation is carefully planned,
game management wonld receive a relatively high return in improved game
habitat for a small expenditure of game funds.

Unfortunately, much of Wisconsin’s winter deer range has been sub-
jected to excessive browsing by a deer herd that has not been controlled
within the carrying capacity of the range. The result has been that many
winter yarding areas have undergone a serious degeneration.  In some cases
it may not be possible to rehabilitate these areas to the point where they
will again attain the cover and variety of browse species necessary to muke
them productive yarding areas.  In all cases where range degeneration has
resulted from over-populutions of deer, the cost of habitat improvement
will be high. This is one of the penalties that we must pay for rejecting
the idea that winter deer Labitat has a limited capacity to sustain deer.

In nost winter yards where range degencration has taken place, the
more palatable forage species have been replaced by less palatable species.
To permit the regenution of the palatable Lrowse species in these vards,
it will be necessary 1, (ontrol deer populations in far stricter confornity
with the carrying Uity of the habitat thiy, anything we have known in
the past.  After des, herd controb bas becgpe areality it will still be

noecessary to andtiat. L CHCT ecres to assare svdeoviadte

Figure 23.
River deer yard, Sawyer county. Crosshatching indicates areas and dates of

proposed timber sales; solid black is hemlock to be reserved for cover in cutting
areas.  Cover type svinbols: A — asven. B Vot v

Timber cutting plan for improving winter deer habitat in the Teal

~ Tt



Feavy use of red maple thimnings by deer in Price Creck yard, Price county.
January, 1953

FeCOVETY. Unpalatable species or low-palatable species that have replaced
the palitable ones will have to be removed to make room for new growth
of palatable species,  Depending wpon the character of the site and the
species involved, the methods by which this can be achieved will vary.
Bullduzing o brush racking nay work on one area. Rotary tilling niay
he possible on another. Thand broshing and controlled burming may he the
onhy methods for other areas. I the cost of application is not too high, the
use of herbicides mav be desivable. I some areas it may be necessary o
frerceny and plant desivable forage and cover species. We canmot at present
predict with complete accuracy what will happen to the plant succession on
a given site when these various methods are tried. It is possible to make
“ednvated puesses” bt further work is necessary before a practical, work-
ing knowledue of plant ceology under wll site conditions is at T,

It is obvious that where these types of management are necessary to
yehabilitate winter deer range. the cost will be high. Becanse of the high
cost i eatensive program of this nature should not he duitiated until

S0 assurance thiat .'uluiu.ltf_' herd control measures will be available 1o

a0

w. 1 e ]
P § - J
sie .

Dees management cutting in Lyvoach Creek vard, Bavficld county, March, 1933,

gume administrators and that public reaction to the nse of such contiod
measures will be fuvorable,
he matter of ciergency food .\'henlns;l-x resulting from climatic con-
ditions or panenaede situations also involves the matier of ('llllpl'l';ltiml
between the forester and the game manager, LEnergency tood shortages
should not be a reenrring problem on any specific avea. 1F 1 is o reenrrine
prablem, then the principle of Timitations and carving capacity of the R
5 = 2 (LA
are not being adhered (o, Emergency artificial feeding mcasures will not
improve the natter, However, it emergeney food shortages develop andes
an adequate herd management program, they can be handled by emergenes
cutting Tor browse if the specific situation permits or by providing artificial
loods.  Browse cuttings on non-commercial species such as monntain niaple,
hazel, willow, cherry and others il these species are present bt aavailable
to the deer, will relicve emergeney situations.
Usually the game manager can enlist the help of intevested vod and oo
- 3 o
chuly menmibers for such cavergeney work,  In other cases where commerciall
iportant species are invelved, it may e possible to arange a thinming
cutting which will provide food during the emergeney, o arcas where no
cutting is possible or where nutuzal browse will only partially relieve the
)
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situation, then provision should be made to supply these deer with arti-
ficial foods. If it is apparent that a similar emergency will develop during
the following winter period, action should be taken to harvest these deer
because emergency browse cutting or feeding is expensive at best. Unless
the situation can be improved or eliminated, there is no point in attempting
to maintain deer populations on areas where emergency conditions are
likely to prevail. ’

It must be recognized that forest management practices will be the
principal tool available to gmﬁe managers in game habitat improvement
programs. The economic importance of deer as a recurring crop must be
recognized by forest administrators so that a habitat improvement program
to euhance the production of deer on managed forest lands will receive
favorable support. Close cooperation between game managemeunt and forest
management should result in benefits to both the forest and game. Gune
management can justifiably subsidize certain forest management practices
which the forester cannot inaugurate himself because of economic limita-
tions and the result will be a high return to game management for a rela-
tively small investment. If game managment can succeed in providing
adequate deer herd control (and by adequate we mean specific control on
relatively small units of range), then there are great possibilities in the field

of habitat improvement. Without deer herd control habitat management:

has little, if any, chance of success.

Chapter XIX
The Outlook for Wisconsin Deer

In the preceding chapters of this report we have attempted to chronicle
certain broad envirommental and philosophical changes related to the white-
tailed deer. From the primeval forests of the lust century through the era
of logging and settlement te the beginnings of a deer controversy, many
changes both favorable and unfavorable influenced the status of the white-
tail.  We can anticipate that many changes will take place in the future.
We hesitate to predict what course these future changes may take. Never-
theless, a few needs and possiblities seem more certain than others and in
this chapter we will briefly explain them.

Although much of the specific management necessary to maintain
Wisconsin’s deer herd in balance with its range is clearly outlined, there
is a continued nced for research, especially on habitat manipulation. The

- research conducted on Wisconsin deer and their range from 1940-1954 was

designed to obtain basic information on preferred browse plants, food re-
quirements, range condition, repmducti(m rates, factors ulfectiug hunting
and hunter success, and the development of techniques facilitating the col-
lection of this information.

Research effort in the future must be two-fold. In the first place, since

conditions are not static, but will continue to change constantly, studies

similar to those already conducted in the past will have to be repeated with
varying levels of intensity. We must keep up-to-date on what is currently
happening to the deer herd and its range. ’

Secondly, the information obtained previously serves as a stepping
stone to experimental ‘range manipulation.  The main winter food of deer
when the ground is well covered with snow consists of young succulent
growing parts of trecs and shrubs (browse). Thus the size of the deer
herd in any area where deer concentrate in winter will depend on the
amount of available and palatable browse. New research projects are
being initiated to develop methods for increasing deer browse production
in our present forest stands. Development and integration of habitat im-
provement practices compatible with forest management, which will benefit
deer and other forest game and simultaneously improve tree growth, are
also being studied.

Perhaps the most important single factor confronting the future of the
white-tailed deer and deer hunting is the probable increase in human
populations.  Human population increases mean greater utilization of lands
for the production of basic human needs — food, shelter and clothing.
lllllnill] l)()l)ll‘il“(\l] i”('l‘c"lscﬁ maust llt‘CCSSﬂril)’ 1)(,' i\CCUl“l)il”iCd l))' gl'cutcr
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If we gauge our future growth during the next century by what has
happened during the past century, it shouldn’t be too difficult to anticipate,
for example, some of the changes that will take place in the sport of hunting.
We can be fairly certain that as each necessary change evolves there will be
a lament from sportsmen, “Hunting ain’t what it used to be”, followed by
a tale of the “Good Old Days”. The “Good Old Days” may indeed be old
or they may be days of more recent vintage, depending upon the indi-
vidual, the vicissitudes of memory, and the character of the experiences
encountered. For many Wisconsin hunters the “Good Old Days” will
probably be the years 1949-50-51 when an abnormally high hunter success
ratio was enjoyed during the liberal seasons of those yeurs.

These seasons marked the end of an era in which factors tending to
be favorable to deer population increases were present. There can be
little doubt that Wisconsin has passed a peak in deer populations on the
major portion of the range. The ecological period in the development of
a new forest which was favorable to deer population increases is now past
or rapidly passing. Coupled with these ecological changes is the fact of
long over-utilization of browse species on much of the northern winter
range which seriously threatens the future capacity of these areas to support
deer. Future over-utilization if it comes, can only contribute to an already
tremendous handicap in range management. If the present lack of under-
standing of habitat—animal relationships is any criterion, we may well
anticipate that over-utilization of browse will continue to be a major
problem for at least 25 years.

Regardless of game and forest management favorable to deer which
may be anticipated, the trend in deer numbers for the next two and possibly
three decades will be down. If at the end of that period the trend of
agricultural development has not taken over much of the area now con-
sidered deer range, logging operations on forest lands should be of sufficient
magnitude to create conditions favorable to deer population increases.
However, we do not anticipate that these increases will result in a popula-
tion “high” similar to the “high” of the late 1930’s and early 1940’s.

If it is possible through more adequate deer herd management than
we have known in the past to adequately harvest population surpluses
when and where they occur in the future, it may be possible to realize a
greater yield of legal deer than during the period when the Wisconsin deer
population was at its highest level. Such harvest would necessarily have to
be based on sound biological reasoning and carefully controlled to assure
that a proper stocking of aminals in relationship to specific units of range
was maintained.

Barring some unforseen cataclysm, we do not anticipate that the
white-tailed deer stands in danger of extermination in Wisconsin during
the next century. The whitetail is a very adaptable animal, capable of
living in close proximity to human habitation and surviving under very ad-
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verse conditions. We can anticipate that deer will excite much comment
in the future from casual nature lovers, hunters, farmers and manv others.
Interest in deer has in the past encompassed a variety of people with widelh:
divergent interests. We can speculate that selfishness will motivate some
of the people in the future just as it has in the past. Although we do not
think the deer will come to the brink of extermination. there will be manv
indignant protests from interested persons that such and such should or
should not be done to “save the deer”.

Even though the protests regarding deer management will probably be
as loud in the future as they have been in the past, and will seem to rc:pre-
sent the majority of public opinion, it will probably continue to be a fact
that only a very small minority is actively interested.  We base this state-
ment on the interest shown in Wisconsin during the last two decades in
the amual county fish and game hearings. These are public hearings con-
ducted by the Wisconsin Conservation Commission for the pur[;()se of
giving the public an opportunity to express their opinions in the matter
of fish and game management and to clect delegates to the Wisconsin Con-
servation Congress. The record of attendance at these hearings is an in-
teresting commentary on the indifference the public has for i)mblems in
wildlife management. Many thousands of people avail themselves of the
opportunity to hunt and fish, but few people take the time once a vear to
attend public hearings conducted for the sole purpose of giving them an

- opportunity to be heard.  For example, the population of Wisconsin in 1950
- was 3,434,575 :1cco;ding to the United States census records. In 1949

284,573 resident hunting licenses were sold.  Thus about nine per cent
of the total population were deer hunters.  Of these 284,573 persons who
hunted deer in 1949, only 4,170 or 1.5 per cent of the license holders were
interested enough to attend their annual county fish and game hearings in
1950. Tor the seven-year period from 1948 to 1954, an average of onl: 1.8
per cent of the licensed resident hunters went to county gkame hc;ﬁ'ings

each year (Table 53).

TABLE 53
Deer Hunters at County Fish and Game Hearings

Altendance

) Resident Per Cent of
} f'arluf Deer Hunters Deer Licenses Deer Hunters
Hearing Total of Last Year  Sold Last Ycar at Hearings

BOMR__ L 13,488 R ,850 221 672 4.0

wao_ 7 .632 5,087 247 046 2]

1950 6 .545 4.170 284 573 1.5

S 4,573 3,184 300,155 1.0

wse LD T 5,067 3,168 204 045 1.1

19530 7,112 4,251 237 045 1.8

1054 1] 7,419 4,393 232 914 1.0

7-yr. Total. ... 51,866 33,103 1,826,750 1.8
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We must conclude that the average person has very little genuine
interest in the deer problem, despite the fact that almost every adult person
in the state seems to have some sort of an opinion on the matter. We hope
this means that most hunters are content with the conservation depart-
ment’s policies, since any governmental program that is satisfactory seldom
draws loud public comment in its behalf.

This is not a problem peculiar to game management. The same lack
of interest plagues all conservation problems. The inadequacy of conserva-
tion philosophy is both a uhiversal and a timeless problem. Throughout the
recorded history of mankind there has never been a real understanding of
the problems of natural resource management.

We have tried to point out that this is true for the white-tailed deer
as well as for other Wisconsin resources.  Until such time as there is general
public understanding and appreciation of the delicate inter-relationships
of deer and their habitat, the future of Wisconsin deer will be subject to
the whims of misinformed public opinion despite the best effort of public
conservation agencies. However, we have high hopes that Wisconsin
sportsmen will come to the support of deer management practices that will
give them the lurgest possible return, even though they are practices that
may mean curtailment of unrestricted hunting or periodic any-deer hunting
seasons.
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APPENDIX A

A Chronology of Laws and Events Related to
Wisconsin Deer and Deer Range

Compiled from Leopold (1940) and records of the Wisconsin Censerva-

tion Department.

1851—First Wisconsin game law. Prohibited taking of deer from February
1 to July L. ’

1866—Legislature created a committee to investigate forestry conditions.

1867—1. A. Lapham and committee report on “Distastrous Effects of De-
struction of Forests”,

1869—State Timber Agents appointed to prevent timber thefts on state lands.

18G69—Use of set-guus prohibited by legislature.

1870—Wisconsin produced more than one billion board feet of lumber.

1871—Peshtigo Fire; 1,100 human lives lost, 1,280,000 acres burned.

1873—First state association for preservation of game.

1876—Hunting deer with dogs prohibited.

1878—A tract of 50,000 acres in northern Wisconsin was set aside as timber
reserve by legislature and called “The State Purk”. (Legislature
later sold area to a lumber company.)

1887—First game wardens. Law provided four wardens to cover the
entire state.

1891—Office of state fish and game warden created with authority to hire
one or more deputies in cach county.

1891 —First gane refuges‘,cslul)lishc(l by legislature.

1895—-Organized colonization of northern entover lunds began.

1897—First hunting license required; resident $1.00, non-resident $30.00.

1897—First bug limit on deer: 2 deer.

1897—Killing deer on ice or in water prohibited.

1899—All deputy fish and game wardens declared to be deputy forest fire
wardens in the first attempt to control forest fires.

1899—Beginning of state park system. Interstate Park Connnission ap-
pointed for St. Croix River park in Polk county.

1900—Federal legislation (Lacey Act) prohibited interstate sule of game
birds and animals.

1903—Sale of protected game prohibited.

1903—First decr tag required.

1903—State department of forestry created and empowered to purchase
lands for forestry purposes.

1908—Worst fire year; 1,435 fires burned 1,209,432 acres.
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1910-Game refuge idea spreading; established individually by the. legis-
lature.

1911—First state forestry nursery started at Trout Lake.

1911—Construction began of fire lanes, towers, and phone lines for forest
protection.

1913—First state game farm started at Trout Lake.

1915—State forest program invalidated by state supreme court.

1915—All conservation activities of various boards and commissions com-

bined into one commission.

1915—First “one-buck” law passed by legislature.

1917—Conservation commission given regulatory powers.

1922—Last known wolverine trapped in Sawyer county.

1925—Deer hunting season closed all year for first time; open seasons cs-
tablished every even-numbered year.

1927—Present commission-director plan established for conservation de-
partment.

1927—National forest authorized for Wisconsin.

1927—Forest Crop Law established, with provision that lands entered under
this law be open to public hunting.

1930—Extensive peat fires in central Wisconsin.

1931—Game kill reports required of all hunters by law.

1932—Last known fisher died in Bumett county.

1933—Civilian Conservation Corps established.

1933—Conservation commission given power to set all open seasons and
bag limits for game.

1934—Wisconsin Conservation Congress organized, with county delegates
elected in public meetings to recommend game and fish seasons
to conservation commission.

1934—First bow and arrow hunting season authorized for deer, in Sauk and
Columbia counties.

1934—Artificial feeding began in several northern yards.

1937—First consecutive deer hunting season since 1923 and 1924.

1937—First “Save the Deer” clubs and public criticism of deer management
policies.

1938—Federal aid for wildlife restoration became available under Pittman-
Robertson Act.

1940—Deer Management Research Project begins investigations.

1940—State takes 95-year lease on Central Wisconsin Conservation Area.

1943—“Split” deer season; 66,252 bucks and 62,044 antlerless deer killed.

1946—First controlled hunting in Wisconsin at Necedah National Wildlife
Refuge; 36 deer killed per square mile.

1946—Marked increase in hunting préssurc following World War 11,

1948—Severe deer starvation in many winter yards.

1949—First of three consecutive liberal hunting seasons; 159,112 deer killed
in antlerless hunt.
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1950—First any-deer hunting season since 1919; 167,911 deer killed, an all-
time high since kills were first estimated.

1951—Sccond any-deer hunting scason; herd reduction accomplished in
most of central area and parts of north,

1951—Separate big-game license required for deer hunters.

1952—Return to one-buck law.

1953—Legislature repeals statute requiring artificial deer feeding.

1953—Compulsory registration of deer killed by hunters.
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How to Age Deer

Fetal Aging by Length

The ages of fetuses may be estimated by determining the straight-line
length in millimeters between the crown and rump, or forehead and rump,
whichever measurement is the longest. The length-age correlations given
below have been compiled from Armstrong (1950) and Cheatum and
Morton (1946). .

Length Age in Length Anein Length Age in Length Ane in
in mm, Days inmm, Days i omm, Days i mm, Days
20 40 140 83 260 118 380 154
30 45 150 L6 270 121 390 157
40 50 160 88 280) 124 400 161
50 54 170 o1 290 127 410 165
60 58 180 04 300 130 420 170
70 61 190 a7 310 133 130 174
K0 65 200 100 320 136 440 179
90 68 210 103 330 139 450 185
100 72 220 106 340 142 460 192
110 75 230 109 350 145 470 203
120 78 240 112 360 148 480 214
130 Ri 250 115 370 151

Aging by Tooth Devclopment and Wear

The criteria listed below permit the aging of deer by characteristics of
the teeth of the lower jaw. They apply primarily to deer taken during
November hunting seasons. These characteristics are abridged from the
complete descriptions given by Severinghaus (1949).

Fawns
Less than 5 months — Milk incisors all firmly in place.
More than 5 but less than 6 months — Pincers in stage of eruption.
More than 6 months — Both adult pincers fully erupted.

Yearling

1 year and 5 months or less — All milk teeth firmly in place. Third
pre-molar has 3 cusps.

1 year and 6 months — Milk pre-molars loose or shed with permanent
pre-molars partially erupted.

1 year and 7 months or more — Permanent pre-molars fully erupted;
they are white in contrast to pigmented older teeth.  Third perma-
nent pre-molar has 2 cusps.
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2% Years
The lingual crests of the first molar are sharp, with the enamel well
above the narrow dentine of the crest. Crests are fully as sharp as
those of the 2nd and 3rd molar. Wear on the posterior ousp of the
3rd molar is slight and the gum line is not retracted sufficiently to
expose the full height of this cusp in many cases.

3% Years
The lingual crests of the first molar are blunt and the dentine of the
crests is as wide or wider than the enamel. The posterior cusp of the
3rd molar is flattened by wear, forming a definite concavity of the
occlusal surface.

4% Years
The lingual crests of the first molar are almost worn away. The pos-
terior cusp of the 3rd molar is worn at the edge of the cusp so that the
occlusal surface slopes laterally downward.

5% Years
No lingual crests on first and 2nd molar, although rounded edges may
appear like crests. An imaginary line drawn from lingual to buccal
edges of first and 2nd molars would generally touch the enamel on
either side of the infundibulum. Dentine of the lingual crests of all
molars is broader than the enanel.

6% Years .
Wear is moderate on first pre-molar, heavy on 2nd and 3rd pre-molars.
Infundibulum appears as fine line or chevron on first molar or may be
absent. On 3rd pre-molar infundibulum may appear as small tri-
angular hole.

7% Years -

First molar worn down within 2 or 3 mm. of gum line on buccal side
and 4 or 5 mn. on lingual side. Second molar almost smooth and 3rd
molar worn down until lingual crests are completely gone.  Infundibu-
lum almost gone from the 3rd pre-molar, womn out of first molar, but
may remain as a fine line or chevron in the 2nd molar and is present to
some depth in the 3rd molar.

8% yeurs
All molars and pre-molars reduced to height of 2 or 3 min. on buccal
side and 4 or 5 mm. on lingual side. Infundibulum absent from 3rd
pre-molar and all molar teeth. Dentine juined in cusps of all teeth.

10% Years
Wear more extreme than preceding. Pulp cavity may be exposed in
some teeth,
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Grows in
Browse
Preference Central
Common Name Scientific Name* Rating** North & South
Or § I X x
maple Acer spicatum 1
APPENDIX C 11§ Mgou:’t:g:)d P Dirca palustris H : .
14. Red-osier dogwood Cornus stolonifera 1 x
15. Blueberry g*“}“:“m “““’;{,‘,‘;?“,{,‘;'" {] x x
. . . . 16. Blueberry accinlum myr I x x
Check List of 110 Trees and Shrubs Browsed by Deer in Wisconsin 17. Hligh-bush blueberry ¥ aceinium corymiidetin H x x
uckle
}3 }ﬂ%ffe"r?{:d elder Sambucus puben: {{ x x
20, Nannyberry Viburnum lentagoy 1l X x
. Grows in 21. Bog willow Salix pedicellaris m x x
Browse —— - 22. Prairie willow Salix humilis i x x
Preference Central 23’ Hazelnut Corylus americana i X
Common Name Scientific Name+ - Rating** North & South 24, Boakod hazelnut Corylus cornuta Y X X
25. Bog birc Betula puml;‘a i :
CONIFEROUS TREES 26. T?xfmblelmrrybe Rubus parvifiorus i x x
1. Yow (Gd. Hemlock) Taxus Canadensis I x 27. Wild red raspberry Rubus alleghenionsls 11 x x
1 2. White codar Thuja occidentalls ] x 28. Blackberr Rosa acicularis 1t x x
3. Hemlock Tsuga canadensis I x 29. Prickly wildroso Rosa arkansana 11 x x
4. White pine Pinus Strobus I x x 30. Pralrie wildrose Nemopanthtis mueronata 11 x
5. Jack pine Pinus Bankslana 11 X x 31. Mountain holly C(:mmm,i’us ameoricanus I x x
0. Norway pine Pinus resinosa TH x X 32. New Jerscy tea q)‘{;}“?rdll:x argentea i x
7. Balsam Ar Abius balsamea 111 x X 33. Buffalo-borry C (,ptus racemosa 1 x x
8. White spruce Picea glauca v x 34. Gray dogwood l:dn;llm roenlandicum 1l X x
* 9. Black spruce Picea mariana 1v X x 35. Labrador tea Al'\dmlu{‘d& glaucophyla 11 x
10. Tamarack Larix laricina v x x g; }iﬁtmﬁ‘;‘l‘ry Chamaedaphne [c)n yculnlta }H : x
HARDWOOD TREES 38. Boarberry Arctostaphiylus Uva-urs i x
. Mountain ash Pyrus americana I X 39. Huck'eberry (3“’1 ,“,“‘"mm oceldentalls 11 x
2. Red maplo Acer rubrum I x x 40. Buttonbush o h'l'l Lonicera 1 X x
. Black willow Salix nigra 1 x X { 41. Bush honeysuckle Qiﬂﬁl c&:ns canadensts 1 x x
- Yellow birch Botula lutea 1l X ! 42, Common elder Viburnam trilobum ni X x
. Black cherry Prunus serotina t X x | 43. Highbush cranberry Y, “‘."meus virginiana 111-1V x
. Pin cherry Prunus pennsylvanica 11 X x i 44. Witch hazel ,,“"!“ arpus opulifolius HI-1V X x
. Basswoad Tilla americana 11 X X ! 45. Ninebark lM’lﬁgcr':uE) e v x x
. Juck oak Quorcus ellipsoidalis -1 X X | 46. Tag alder Spiraca alba v x x
. Black ash Fraxinus nigra 1I-111 x X 47. Mcadow-sweet ‘il)b-a(\u tomentosia v x x
. Balsam poplar Populus balsamifera 111 X i 48. Hardhack s anthoxylum amerleanum Iv X x
. Large-toothed aspen Populus grandidentaia 111 X X i 49. Prickly ash Salix lucida » x X
2, (,;uuklug aspen (Popple) Populus tremulofdes 11 X X l 50. Shining willow Salix intorior » X
Bivternut hickory Carya cordiformis I X X 51. Sandbar willow Alnus crispa ? x x
. Blue beech Carpinus caroliniana i x x 52. Mouutain alder Ribes triste » x
. White hirch Betula papyrifera i x x 53. Swamp red currant Ribes cynosbati » X X
. River birch Betula nigra 11 X ! 84. Prickly gooseberry Ribes oxyacantholdes ? x
coch Fugus grandifolia i (SE) 65. Northern gooseberry Pyrus m()-(lanocarpa » X x
N. Red oak Quercus rubra 11 . x X ! 66. Chokeberry ',y‘; us americana » X
9. Black oak Quercus velutina 11 X 57. Wild plum K“;" fa polifolia 4 x
20. White oak Quercus alba 11 x | 58. Laurel Seenblonicarpis albus [ x
21. Bur osk Quercus macrocarpa M1 X X ! 59. Snowberry Vit acerifolium v x
2. Swamp white oak Quercus bicolor 11 X ; 80. Arrow-wood Epigaca repens > b3 X
3. Anui‘rk'luu el . }'lmus :-rmcrit-anu ll{ X X ! 61. ‘Trajling arbutus pig
24. Rock ¢l TImus Thomasi 11 X X S orn
. Wild erab Pyrus angustifolia 1 X X ! ¢ Plant nomenclature is that n?f "L”?""?h‘o',gﬁ‘-’)il-2"d cholce: 111—3rd choice: 1V—d4th
Choke cherry Prunus virginiana 1 X X ** Browse proference ratings: ‘T—l-b"u:m conditions)
. Hard maple Acer saccharum 1 X N cholce (usually caten only under starva : :
. Sofy mup‘u Acer saccharinum i X X
. White ash Fraxinus amcricana 1 X X
. Tronwood Ostrya virgtniana 1i-1v X X
. Slippery elm Ulmus rubra v X x
. Box ¢lder Acer Negundo v X X
. Butternug Juglans cinerea i X X
. Black walnut Juglans nigra ? X .
. Shagbark hickory Carya ovata b X |
i, Hackberry Celtis occidentalis > X |
. Red mulberry AMorus rubra » X
. Thornapple Cratuegus spp. ? X X
. Rod ash Fraxinus pennsylvanica 4 X
SHRUDBS
I. Staghorn sumac Rhus typhina 1 X X
2. Alternate-leaved dogwood  Cornus alternifolia 1 X X
3. Wintergreen Guaultheria procumbens 1 X X
4. Wid cranberry Vaceinium Oxycoccos I X X
5. Swoet fern Comptonia peregrina 11 X X
6. Swamp black currant Ribes lacustr 11 X X
7. Wild black currant Ribes americana 11 X X
Y. Dewborry Rubus tlugellaris 1 X X
4. Junoberry Amolanchier canadensis |} X X
10, Smooth sumace Rhus glabra 11 X X
11, Winter-berry Hex verticillata i
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Diseases and Parasites of Wisconsin Deer

This listing describes briefly those deer diseases and parasites that have
been positively identificd in Wisconsin. None of them have ever caused
serious losses in the state. This list is not necessarily complete; it repre-
sents only the findings at autopsy of sick or dead deer submitted to de-
partment pathologists. A specific study of the Wisconsin herd in this
regard hus never been carried out.

A. Virus Diseases

Papilloma and Fibroma. Deer with warts or skin tumors occur regu-
larly in Wisconsin. They have been recorded from Sawyer, Oneida, Vilas
and Marquette counties. Warts are believed to be caused by a filterable
virus. They are non-malignant and do not harm the meat or man, although
deer with heavy growth may be in poor physical condition due to obstruc-
tion of breathing, vision, or eating.

B. Bacterial Diseases

Hemorrhagic Septicemia (“Shipping Fever”). This is a generalized
bacterial infection found mainly in livestock, and caused by organisms of
the genus Pasteurells. Four cases have been identified in deer from
Sawyer, Douglas and Wood counties. Serious deer mortalities in the
western states have been caused by this disease.

C. Protozoan Parasites
Eimeria zurnii. This is a member of the Coccidia, which are very

small tissue parasites of many animals. Coccidiosis produces severe lesions
of the intestinal tract and liver. It is of minor clinical importance in man,
but it may be a serious disease in lower animals, pnrliculnr]y cattle. E. zurnii
has been identified in two deer from Bavficld county, one in 1938 and

one in 1943.

D. Parasitic Worms
Stomach Worms. Three genera and species of roundworms of the

digestive system have been recorded in Wisconsin deer: IHaemonchus
contortus (sheep wireworm), Ostertagia ostertagia, and Nematodirus sp.
All of them have similar habits and are considered together. Their inci-
dence scems to be quite common. These worms are blood suckers. They
are found in the stomach or intestines and when present in numbers can
cause serious anemia and digestive irregularities. They infect domestic
livestock, as well as such wild forms as deer, moose, antelope and other
ruminants, and can cause serious losses to wild populations. Haemonchus
has been found in Bayfield, Taylor, Vilas, Dunn, and Columbia counties.

orpr
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'()s(;c:,ngia h:u‘s been recorded from Vilas, Oneida, and Marinette counties
zzuntiz:mtod:rus has been found in Price, Taylor, Florence, Iron and Vilas
Lungworms.  Lungworms are siall, whitish worins that are found i
~lhe trachea and air spaces in the lnngs. Heavy infections can mﬁs d ‘ “"‘
damage to the lungs and may result in death from pn(‘,um(‘)ni':l {‘wt :;: f;:f‘
have been found in Wisconsin: Dictyocaulus viviparus (catile lun \\[z( :xl y
and Protostrongilus rufescens. Lungworms affect domestic chstfck) n()l
have caused serious losses in deer of some of the western states. \Viscu::‘in
records are uncommon but regular. Infected deer have bheen fmmd"
Langlade, Marinette and Vilas counties, and in several counties "
pangace, Mar f mties of the
T'apeworms. These are flat, ribbon-like worms that live in the deer’
sTnall intestine. They may reach a length of several fcet. Severe infe:trs
tions may cause deer to be in general poor condition. The worms are 'ﬂn-
foun'd if‘l sheep and cattle. Three species have been found in \Vi;con‘sils\r‘)
Moniezia expansa is a very large form that can grow to be 10 feet in len th:
‘_Thysmmsoma actinoides is a similar form but not as large. The third s eg" s
is of the genus Taenia; its immature or larval forms are called l;lr')adcciis
worms and appear as small wattery bladders or cysts embedded in m:ls Iu
or attached to mesenteries, lungs or liver. Tapéworms in Wisconsin lces
are of regular occurrence and have been recorded from Bav{i;ld >On ('Tr
Price and Vilas counties.  Onlv one case of Thysanosoma has l’ ; f " ]l
a buck fawn from Bayfield county in 1941. o e founds
‘ Liu.er ‘Flukcs. The only si)ccies of liver fluke we have recorded in
Wisconsin IS'F(LS'CiOlOi(I(:S magna. It is a common parasite of deer, havin
been found in many northern and central counties. Tt does not 'QCCHI (g
cause particular harm to the deer, except in very heavy illfeﬁ(‘lli(‘m? 1 (:
it is the cause of “liver rot” that results in serious losses of (l(‘)ll‘l(.‘S(iC.']l'\)'"
stmj'k, particularly sheep. - Deer livers containing flukes show ve“o\v':};
white spots or cysts about the size of a quarter i()c-:lt(%(l just beneath lll 3
fmrfuce. The adult worm is a soft, fleshy flatworm mezlsnri;n y '\I)Ol;t tl e
inches long and one inch wide, though varying in size. The ﬂ:kt‘fq and ‘“’te
are harmless to man and they do not affect the meat of the d‘l- " f()sd3
E. Arthropod Parasites ' e e
Nasal Fliecs. Wisconsin deer seem to be commonly afflicted with grub
in the nasal passages and throat. These grubs are the larvae ;)f nasqlg;llile 'S
They have been found in many counties, particularly in the nortl; W:
have found up to 52 grubs in a single deer. The adult flies lay ¢ ':; in
about the deer’s nose and facial hair.  The larvae hatch and l)niggrf:;c in?(:
the nasal passages. They are coughed or sneezed out after development
then pupate in the ground and transform into adults. Two sweivls lnw:
been identified in Wisconsin deer. Oestrus ovis (sheep l)o:ﬂl ) “is lthé
commonest of the two. Cephenomyia trompe has been found 03’1 twi
in Marinette and Wood counties. e
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Lice, Ticks and Mites. Ticks and lice seem to be fairly common para-
sites of Wisconsin deer, but no identifications of species have been made.
Only one instance of identified mite infestation is in our records. In 1953
a deer from the northwest area was found with a severe case of ear mange

caused by a mite of the genus Ottodectes.

F. Fungus Infections :
Trychophyton sp. A deer in Douglas county was found to have a

scaly skin condition due to.this fungus species. The specimen was taken
in 1951.

Lumpy Jaw. Several cases of this disease, characterized by the ferma-
tion of tumors on the jaw, have been found among deer in over-browsed
winter yards in the northern part of the state. It is caused by a fungus of

the genus Actinomyces.
. AY

G. Miscellaneous Pathology
Several abnormal conditions not directly associated with other diseases

or parasites have been found in Wisconsin. Two cases of urinary calculi
have been. found, one each in Iron and Wood counties. Abscessed molars
were found in five deer. An adult buck with a cleft palate was found in
Columbia county in 1941. Eight cases of congenitally blind fawns have
been recorded since 1939. Six of them were from the central area and
were affiicted with opaque corneas in both eyes. Another fawn found in
Bayfield county in 1943 lacked any semblance of eyeballs. A fawn from
Marquette county in 1952 had aniridia (absence of the iris), -aphakia
(absence of the lens), and tumors on the cornea. The disorders of all
eight of these animals are believed to be the result of hereditary deficiencies.

APPENDIX E

Acreage of Wisconsin Deer Range by County,
with Hunting Kills per Unit Area

Hunting Kill per

Square Mile of Range

4 Sgquare
. cres of Miles of 1947 1960
Area and County Deer Range Deer Range Buck Any-Deer ;:li‘;c
NORTH
Ashland _______ 575,338 899 3
. 55, ¢ 1.8 5.8
g;yﬂeld ............... 845,544 1,321 2.5 8.2 3'3;
urnett_ . _________. 407,559 - 637 2.2 7.3 0.5
Chippewa . .......... 247,993 387 0.8 1.5 0.2
Douglas. ... ... .. 696,132 1,088 2.7 7.2 0.7
Florence . . . ....._.... 284 837 445 3.2 13.4 1.1
Forest_...____ ...  575.231 899 3.2 9.5 1.0
Iron_... .. ... 450,676 704 1.2 48 0.3
Langlade____ ... ____ 402,667 620 2.1 4.1 0.7
Lincoln. . _........ oo a17)033 652 2.4 5.9 1.2
Marathon_ ... .. 418,044 653 0.4 0.9 0.2
Marinette. .. ... ...... 676,832 1,058 3.0 1.6 1.1
Oconto...... ... 455.900 712 2.3 8.0 0.7
gneld. ________________ 651,991 1,019 2.6 10.3 1.1
Polh-____-__.__-_,_-_ 245,913 384 2.7 8.2 0.9
er _________________ 660,189 1,032 1.6 7.0 1.2
T usk ... 366,562 573 1.8 5.0 0.6
Sawyer. . __________. 731,646 1,143 1.7 6.6 0.8
Shawano_____ [ _ 7T 427,805 668 0.3 0.9 0.3
‘l;aylor ________________ 380,548 i.” 505 1.7 3.9 0.7
Nas. ... .. 534,198 835 3.6 19.9 1.8
Washburn_ ... .. 405,358 ° 1. 633 1.6 5.0 0.5
Area Total . _ __ ________ 10,858,086 16,966
CENTRAL
Adams______ __ 272,650 426 p
........ , ; 2.7 6.8
Clark. .. - .17 309,563 484 5.1 17.5 (1)2
EnuClaire. . ... ... 160,003 250 2.2 7.4 2.5
Jackson... ... 389,656 609 4.8 14.6 2.4
Juneau.. ... ... 283,730 443 4.9 8.2 1.3
Monroe. ... ... 256,977 402 3.3 5.6 1.3
Wood............._.__  101.645 299 4.5 13.9 1.1
Area Total . __________. 1,864,314 2,913
AGRICULTURAL
Barron____.__________. 159,426 24 2 2.
Brown_ ... ... . 12668 o7 r r 0(')l
Buflalo. . ........ 108 536 310 2.2 1.4 0.7
Calumet_ . ... ... 19,393 30 c c c
Columbia___ . 7.7 88,431 138 3.5 5.7 1.2
Crawford . _..... 175,245 273 08 c 0.1
Dane..... ... 88 428 138 c C 0.1
£ Dodge ... 55,987 87 c C 0.2
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Hunting Kill per
Square Mile of Range
Square
Acres of Miles of 1947 1960 1958
Area and County Deer Range Deer Range Buck Any-Decr Buck
Door. .. 111,763 175 C C 0.2
Dunn_.. .. .o..... 165,282 258 2.7 7.2 0.3
Fonddulac___.._.__.. 34,848 54 C C >
Grant_ . .o 133,021 209 C 0.6 0.4
Green. oo oo 38,2006 60 C C C
Green Lake_ ... _._.._. 25,765 a0 C C 0.5
Towa. o oo 96,265 150 0.9 0.2 0.1
Jefferson . _ .. .. ... .- 48,529 76 C C C
Kenosha . .. .. ....._... 22,263 35 C C >
Kewaunee... . ... _.__ 20,428 46 C C C
LaCrosge. ... -- .- ... 124,362 194 2.6 0.9 0.4
Lafayette_ . .- ... - 26,876 42 C C 3
ManitowoC.__ ... 69,008 108 C C 9
Marquette._ . .- .- ____ 94 ,957 148 2.2 7.5 0.9
Milwaukee. - .. .- .- .- 6,939 11 C C C
Qutagamie_ - . ... .. 73,688 115 C C 0.5
Ozaukee._ .. ... -..... 17,539 27 C C C
Pepin. ... 59,537 93 2.0 2.2 0.4
Pierce_ . _ - oo .._. a1 ,657 143 C 2.6 0.4
Portage. .. . .. ... .. 163,275 255 1.5 3.3 1.0
Racine.. ... ...._. 49,680 78 C C C
Richland. . ___.._.__.____ 116,319 182 0.1 0.2 0.1
Rock. .. o oo 37,499 59 C C C
Sauk__ ... _...- 174,082 272 1.1 2.9 0.3
Sheboygan . _ ... ..._._.. 40,315 63 C C C
St. Croix. .- ..._ k6,434 135 C 2.7 0.3
Trempealean. - ... ____ 120.773 189 1.9 1.1 0.4
Vernon. ... _.ocoooo--. 161,062 252 C C 0.1
Walworth._ __.____.__._. 48,136 75 C C C
Washington._ . . ____..__ 45,345 71 S C C
Waukesha_ . ____.______ 49,277 77 ) C C
Waupaca.... .. ... 154,442 241 C 7.0 1.5
Waushara. ... ... __.__ 127,171 199 2.7 6.1 1.0
Winnebago.. ... ... 37,415 58 C C C
Area Total ... ... .. 3,510,172 5,182
State Total .. ... .. ___. 16,232,572 25,361

C-—County closed to hunting.

APPENDIX F

Browse Identification Key

1. CONIFEROTUS TREES

Misecllancous

Branches Odor

Twigs

 Needles

Bai k

Species

Shrubby form,

Flat, sharp-pointed

Over-lapping scales

Ground Hemlock (Yew)

Cedar

Stripe on under side. flat

round-tipped

Rough

Hemlock

5 needles
2 short

White Pine

Dark

Jack Pine

2long

Reddish
scale

Norway Pine

pes bencath, flat,

round-tipped

Smooth with 2 stri

blisters

Balsam

Small, rounded, brown

buds on twigs.

Yellowish

None in winter

Tamarack

Unpleasant

scent

Y ellowish,
smoo'h

fou:-sided

Prickly.

Light &
rough

White Spruce

Pungent

L rooping

line hai's

Dark & scaly Four-sided. pointed

Black Spruce

261
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Form Leaves
Species Tree Shrub Al Opp. Stem Twig Buds Taste Miscellaneous
Sweet Fern x x  Brownish Brownish Sweet, strong odor.
Bur Oak x X Rough, scaly Rough, corky. Stubby, grouped Tannin Leaf deeply lobed
ridged on long at terminal, red- and rounded.
twigs brown, hairy.
Red Oak X X Emooth, dark Smooth, greyish ¢mall, grouped Leaf sharply pointed
grey brown at terminal, light deeply lobed.
brown, smooth
Yellow Birch x X Lateral buds !’ Winter+
long, conical, green flavor
acute, brown »
L]
]
Hazel b3 X Greyish-brown  Yellowish-grey  Yellowish, ned. Catkins. ;
speckled sice, blunt o
Y
Highbush X x  Greyish-brown, Thick Large, reddish Red berries. ]
Cranberry smooth
Nemopanthus X X Cark. smooth  Reddish tipped Small & stubby,
Holly & silvery grey  single. reddish
below
Ilex Holly x b Dark. smooth  Reddish tipyed T ouble and
(Winterberry) & silvery grey  $mal'l
below
White Birch X X Prominent grey Reddish-brown 1 ower buds on Bark white on old
specks stalks stems.
Black Ash X x  Light grey Thick. blunt, Thick, blunt, FEnlarged at nodes.
flattish brown to black
Form Leavcs
Species Tree  Shrud All. Opp. Stem Tutg Buds Taste Miscellaneous
Quaking Aspen x X Smooth. light Brownish Brown, shiny, Very un-
(Popple) pointed pleasantly
bitter
Large-toothed x x Smooth, light  Greyish, not Dusty looking
Aspen shiny
Blue Beech x x Smooth slate to Slender Small, close to Ridged stem on larger 5
bluish-grey twig, narrow, trees %
ovoid, acute ;
Z
Ironwood x x Rough Slender Buds curve out, Rough bark, ridged ]
vellowish, on larger trees. =
ovoid, acute 3 &
Alder X x Dark grey Hairy, orange  Dark purplish. Catkin,
lenticels club-shaped on
long stalks
American Elm x x Smooth, red- Ovoid, sharp,

brown to ash-
grey

smooth. brown-
ish

This list is not all-inclusive,

S92



Annual Winter Deer Yard Checks by County

Food
Conditions DBrowsing Yarding  Concentration

APPENDIX G*°

Deer

No.
Area & County Yards P M G EX.EQ. L T P S H M

L Logging Feeding

Winter of 1940-1941 .

1 - ) S |
[ 5 + . 5 _. 1
3 1 2 . 3 . _
14 ] 4 1 10 3 1
10 4 1 3 6 1 3
7 4 2 1 5 2 ..
8 L] 2 .. 3 5 __
2 1 1 .. | B 1
3 2 1 .. 2 1 ..
3 2 . 1 2 _
7 6 __ 1 4 3 ..
8 5 3 . (i} 2 .
7 5 2 .. 5 2 __
1 | I, ) I,
rotal_._.._.._.. 80 53 20 7 54 19 7
CENTRAL
No yarda checked
Winter of 1941-42
NORTH
Total for
15 countles_.__.... 156 23 116 34 6
CENTRAL
No yards checked
Winter of 1942-43
NORTH
Total for
16 counties__.._... 148 6 117 21 8
OCENTRAL
No yards checked
Winter of 1943-144
NORTH
‘Total for
16 counties____..._ 147 5 59 52 36
CENTRAL
No yards checked
Winter of 1944-45
NORTH
Total for
16 countles_____.._ 187 69 114 58 15
OENTRAL
No yards checked
Winter of 1945-4¢
NORTH
Total for
18 countles .. __ .. 95 26 36 45 14
CENTRAL

No yards checked

oo

'
-l

- ke EOCVEO S

(]
-

2y

1
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Food i ) Deer
Conditions Browsing Yarding  Concentration

No. —_
Area & County Yards P M G EX.EQ. L T P S H M L Loging Feeding

NORTH Winter of 1946-47
Ashland___.____.__ 83 4 1
10 83%:. 8 2 ..
3y 2 .1 \
9 8 | R
6 6 __ .
15 15 . .
1 - 4 .
4 1 2 1
13 3 8 2 ‘
4 3 1 .
7 6 | S
12 10 2 ..
3 3 .. ..
-3 3 . ..
11 10 | R
7 2 4 1
Total._.._._.... 119 83 30 6 74 42 3 16 43 60 42 16
CENTRAL
«No yards checked
Winter of 1947-48
NORTH
Ashland__ ________ 6 6 __ .
Bayfleld - 7 7 . ..
Burnett - 5 3 2 .
Chippew - 2 - i 1
Douglas 5 3 2 .
Florence 6 5 __ 1
Forest_ . 6 6 .. .
Iron___ 10 5 5 ..
Langlade 1 | .
Lincoln_ __ 4 3 ) S
Onelda. _ . 8 7 | R
Prico___.___.______ 7 7 .. ..
Rusk_ ... 13 10,3 .
Sawyer. . 10 B8 2 .
Taylor.. 2 . 2
Vilas. ... _.__.. .- 17 17 . .
Washburn_________ 5 1 4 .
Total_________.. 114 89 2 2
CENTRAL
Clark_ ... _._.__. 2 2 .. ..
Jackson____ ... .__. 2 2 .
Juneau. .. .. _._._._ 4 3.1
Total ... ... -3 7 | S
Winter of 1948-49
NORTH
Ashland . ... . .. 8 4 4+ . 8 __ . 3 1
Bayfleld .. .. .. _.__ 12 11 | SRR § | [ 3 N
Burnett____ . _.._.. 3 2 L 1 2 . 1 1 »
Chippewa.__ .. ____ ] o 4 5 _. 3 6 3 o
Douglas. . ..._.... 14 5 4 5 8 1 5 8
Florence __ .. __ . __. 8 6 2 . 7 1 4 .
Foresto ... ... 13 1 2 . 6 b 1 2 i
Iron____._.___.._.. 10 6 4 . 7 .. 3 3 3
Langlade. .. .. ... 5 4 1 .23 3 2
Lincoln. ... ___.... 7 4 2 1 + 03 . 3 =
Marathon__.._._ .. 3 ... 3 L .4 1 o
8 1+ 3 1 3 2 3 4 i
3 T O e I .
14 1moo2 1w o1 4 b
Prico ... ... 10 7 3 .. 5 5 . 5 4
Rusk_ ... _._..... 20 16 4 I K 7 .. 8 .
Sawyer. .. .. ... .. 20 137 . 121 6 l) 7 o
Taylor. ... ._.... 4 3 0y .2 2 1 =
vnxs.-_.,._“.... 14 1202 . 12 .2 3 8
Washburn. ... .. .. 4 - 1 3 . 3 1 3 .
Totalo._........ 189 120 48 21 106 55 28 63 38



268 APPENDIX G APPENDIX G 269
c I';;m;l B y ai Deer Food Deer
nditions g " > Loy . ce
No. et Y rowsing Yarding  Concentration , Conditions  DBrowsing Yarding  Concentration
Area & Count Yerds P M G EX.EQ. L T i eedi No,  —— s e
v e P 8 H M L Loging Fecding Area & County  Yards P M G EX. EQ. L. T P S 1 M L Lowing Feeding
CENTRAL
5 2 3 . 1 .. 4 1
: -; CENTRAI
e $02 0 e - Adams . .. ... 5 1 3 1 .. 2 3 . 4 1 1 __ 4 1 ..
15 1 1 4 1 ! Clark____ .. 10] I 5 1 . 3 Y o1l 6 .. 4 T2 . H 3
3 s 5 -1 5 - } 4 ¥au Clafre._ ... __ 3 1 2 . 2 1 .. .. 2 1 1 1 1 - 3
A 3 T 2 5 2 Jackson_.___ _____._ 1t 3 7 1 1 4 6 1 1 7 3 5 4
H T 1 11 1 Juneau_ . 6 3 3 .. 2 1 3 ,. 2 a4 2 1 3 3 1
-- -- -- 2 Mionroo. 3 1o o2 o2 3 - ..
Total___._.._... 49 27 19 8 26 16 7 1 10 Wood.. . 4 2 e e e 22 2 1 3
Total.__._.._._. 38 16 19 3 9 11 14 __ 20 9 10 13 15 10 15
Winter of 1949-50
NORTH Winter of 1951-52
Ashland . _ __ ... ___ 8 [} 2 . 4 4 . 8 _. . 4 2 2 4 4 NORTH . i
Bayfleld______._0 17 11 5 1 5 6 6 9 6 2 6 5 o 8 3 Ashland_.___._..._. 6 5 1t .. 1 5 .. .. & 1 .. 3 3 3
Burnetv - -0 01 5 4 1 . 4 . 1 3 1 1 2 92 1 3 Bayfleld.______._20 15 410 0 1 3 011 1 &8 6 3 2 10 7 2
Chippewa. - .- .. .. 2 T O S S S SR 1 Burneet_________ . 3 2 e L T e R | 2 --
Douglas____...__._ 15 9 5 1 4 4 7 8 5 2 5 5 5 5 8 Chippewa_______ . 1 B e T T | 1 -
Florence .. ... 5 3 2 . .. 5 . . 5 T T 3y g 2 Douglas__________ 11 5 6 .. 4 3 4 4 7 .. 6 2 3 8 !
16 $ 7 . . 186 __ 311 2 . 9 7 2 i *Florenco.......... 6 1 5 .. 4 2 .. 3 2 1 . 4 2 5 -
12 7 65 .. 6 3 3 7 5 __ 2 4 @ 4 5 Forest_ ... .._.._ 11 8 3 .. 9 1 1 1 8 2 .. 6 5 5 ..
7 3 3 1 4 2 1 2 5 2 T 4 3 5 5 Tron____ 2.0 9 2 7 .. 5 2 2 1 8 .. .. 7 2 4 -
8 5 2 1 6 2 .. 2 6 .. 1 4 3 5 1 Langlade_ ... _. .. 8 1 7 .. 3 1 4 2 6 _ 1 4 3 4 i
Marathon___ [ ] 2 O O R R S 1 Lincoln_._____ .. . 7 4 2 1 4 1 2 1 6 .. 2 3 2 4 --
Marinette___ .. ... 12 3 6 3 5 1 3 2 9 11 7 31 4 i Marinette 5 2 1 2 2 .. 3 .. 3 2 . 1 i 2 --
Oconto_._._._.... B 3 1 t .4 1 . 3 2 __ 1 9 2 2 Oconto. 4 . % ¢y 1 1 2 .. 2 2 .. 1 3 ! --
Oneida_ - ... 14 1202 12 2 2 6 71 6 5 3 8 "1 Oneida 16 8 2 .. 8 2 .. . 9% 1 2 8 _ 1 --
Polk_____..._____ 4 3 1 . 2 1 1 1 2 1 3 . 1 2 Polk . . 3 2 | 3 .. - 2 1 2 1 2 --
Price.____ 222010 10 8 2 7 5 1 4 6 3 1 41 1 s b B Price - S8 3 2 2 1 3 1 3 2 1 3 2 2 --
Rusk___________._ 8 3 5 __ 1 4 3 2 3 3 4 1 3 2 Rusk___._ 6 3 3 .. ! 2 3 . 4 2 1 1 M 2 --
Sawyer_ __________ it 0 1 .. 7 3 1 5 6 .. 4 5 2 8 1 Sawyer. __ 9 4 2 3 .. 2 7 .. 7 2 1 3 5 6 -~
Shawano____ .. ____ 2 I L e S 1 Taylor____.___ -3 b+ .2z 13 .. 13 N "3
Taylor_ . ... 7 5 2 o 2 4 11 8 T Ty 3 5 - Vilas______C 110 12 0 1 1 5 6 1 1.t 7 4 8 2
Vilas.._.___...._._ 13 12 .. 7 4 2 4 1 5 3 4 5 3 G Washburn._ .. ___._ 6 2 3 1+ .. 5 1 .. & . .. 2 4 2 --
Washburn __ -0 0. ) 3 03 - 2 3 1 4 2 7 2 1 3 1 9 - -
i Total. .. ...... 142 66 62 14 51 43 48 16 100 26 20 63 59 78 7
Total__..__._._ 189 JI18 58 13 80 71 38 76 92 21 49 69 7| 78 14 '
CENTRAL INTRAL
Adams._ R 1 . [ [ | 1 Cl:\Auams [, 5 .32 1 4 . .. 5 P4 3 --
Clark. .. - 4 3 1 3 | B S 2 1 o "o Clark. _._ . 4 -- 2 2 .. .. 4 - 1 3 “a -
EauClajre....._.. 2 __ 2 __ 1 1 1 I a2 T 5 i 1 Eau Clalre o3 Dy o2 02 08 12 3 -
Jackson_____ ... 14 9 5 6 7 1 . 10 4 1 8 5 5 2 Jackson. I} . 8 3 .. r10 .. 2 9 . 4 7 3 -
Juneau. .. __.___ 5 3 1 1 1 4 . .. 5 . 2 1 2 1 Juneau . R 6 1 3 2 | I 5 3 - 3 1 1 4 ! --
Monroe.____._._ . 2 [ G T S T T o Monroe. . - oo 3 O - L - - 2 --
Wood_ 2. _2110 3 2 1 2 v o2 201 2 g 101y 5 Wood . - ol 4 -~ 3 1 . 1 3 .. 2 2 .. 2 2 -- ==
Total . _._.___. 31 18 10 3 13 16 2 __ 25 6 4 16 11 P 1 Total .. ....._.. 36 22 13 1 6 20 3 5 28 1 11 24 & -
Winter of 1850-51 Winter of 1952-53
NORTH .
Ashland___ .. ___. 6 4 2 . 6 e e- 6 .. . 4 .. 2 2 4 N(I)\],ﬁ ll.l,l, 1 6 2 4 3 1 2 6 . . 2 1 3 4 -
Bayfleld 220000 a4 9 3 . 5 277 ¢ 73 h 5 3 & i 3 vfad . CTTTTTTT 5 7 1 5 4 4 9 2 2 5 5 3 5 1
Burnett.__.._. .. _. 3 2 1 .2 oy o2 _ 1 o9 T o 5 l;'-‘ e 3 L 2 1 . $ . .2 1 _ 1 ..
Chippewa___ .. .___ 1 I T [ | R 1 1 - :‘r:':';(l"‘.‘a """""" 3 - I T | 1 1 ..
Douglas__________ 1 7 4 . 6 1 4 10 1 .. 6 3 2 2 1 Doumaad-======0 3 3 9 1 6 2 5 11 2 .. 71 5 1 4 2
Florence..._ . .20 & 4 2 1 5 1 . . 4 2 4 % 3 ; = s vt i 02 . 3 3 -~ 15 1 3 3 __ 1 _.
1 7 04 10 0 11 8 2 . % 3 1 5 Forest—o-- ... ... 12 6 5 1 6 2 4 7 5 - 1 7 4 6 -
9 8 L .9 8 1 . 2 ¢ 1 4 3 Iron.- ... l10C 8 2 6 .. 2 4 2 6 1 1 2 3 3 7 -
8 4 2 2 4 2 2 3 3 7 7 2 2 4 .. Langlade ... ___..0 7 S 3 4 0 3 4 2 3 2 . 5 2 6 o
- 7 502 .2 5 . 4 3 . 1 4 2 3 1 Lincoln__.._-___20 7 2 3 2 1 3 3 .. 7 .. 1 4 2 2 .-
Marinetto___ . __ . 5 2 1 2 4 1 1 2 1 2 __ 3 2 2 1 neom.- - - oo - -- 8 5 2 1 2 2 4 2 4 2 1 4 3 6 -
8(70?;0...,_..._.. 4 I U S T S T S 13 - g“:,'::“f“‘" soee- 1 T 1 2 71 301 2 1 1 . 3 1 -
neida_ . o ... .. __ 10 7 3 . ¢ | A S S 3 b 7 5 conteo--- o R s 7 3 2 : --
bl - eneaeeen TN S O N Ao TS LR 5 RIS TR A NS B S SN T AL -
rice 6 6 . . 4 __ 271 o3 2 % 00 "3 AN : 2 1 2 2 3 2 2 3 1 2 4 2 --
Rusk_.____ 6 4 2 7 3 2 1 . 3 3 __ 3 3 Q 4 *,;”"3 .7, f} f ' f 1 4 2 4 . 1 2 3 1 -
Saw 1 8 2 __ 4 3 3 3 4 3 1 &5 41 3% i SameR It ITIIl o 4 4 1 5 2 2 6 3 .. 5 2 2 5 --
Tuylor. N Y I A S SO 3 Taylor _ 20000 4 4 . .4 22 13 3 -
b | O Y T e A 3 7 Vilws. ... a2 7 4 1 6 4 2 7 3 2 1 6 5 8 3
Washburn 6 3 3 I 2 3 2 3 T 3 1 3 3 1 b Washburn 2200 4 2 3 . 2 1 ovoo3 T o8 0 =
Total._..._.... 143 99 39 5 BY 26 28 68 44 31 38 49 46 o4 3y Total. oo oeee.. 143 50 68 16 54 45 41 79 51 13 39 64 40 65 6




270 ApPENDIX G
Foo Deer
N Conditions Browsing Yarding  Conceniration
0,
Arca& County  Yards P M G EX.EQ. L T P S M M L Logging Feeding APPENDIX H
CENTRAL
ark_ . __._ 5 - p 3 . . . 1 . 3 1 - 1 1
e T $ - %8 38 - &1 4% % 2 ; - The 1953 Key List of Winter Deer Yards
Jackson. . __ 11 .- 5 6 . . 11 . 5 6 1 4 O 3 --
Juneau. __ 6 - 3 3 .. _. 6 . 2 4 __ 1 5 - -
Monroe.___ 2 o2 DT 2 12 T2 . - o Location
ood. . .._...... 4 2 2 .. . 1t 3 .. 3 1 .. 2 a . - Yard
No. Area, County, & Yord Name Tounship Range Sections
Total_._._....... 37 3 19.15 2 2 338 .. 20 17 3 14 20 7 -
Winter of 1053-54 NORTHERN AREA
NORTH _
Ashland..___.._.. 18 14 2 .11 4 1 7 8 1 2 312 2 3 .. Ashiand
Bayfleld_____.._._. 20 16 4 .. 9 5 6 1 18 1 8 6 6 12 1 1 Mineral Lake.... ..., ... 44N AW 14-17, 21, 22
Burnett___. ... .. 8 1 7 . . .. 8 - 11T . 1T 1 2 - 3 Moose Hil}. . .. ... ... _. 42N 3w 5
Chippewa________. 1 P S I R | 1 - 43N 3w 29-32
Doug: 28 24 4 .. 10 10 8 1 22 5 3 7 8 10 - e Spider Lake. .. ... ... .. 43N 4W 2.4, 9,10
7 5 2 . 3 4 .. .. 6 1 2 &5 ._. 1 - 44N AW 34,35
12 5 7 .. 7 5 _. . 8 4 2 71 3 4 o 141 Bpllleberx Creek._ .. ___._.___. 43N 2W  20-32
10 6 4 2 6 2 2 5 3 2 3 6 1 5 1 , 142 Brush Oreek._...._..._._2 .0 43N 3w 0-11
12 5 5 2 5 3 4 __ 1 11 3 4 5 5 . 148 Dead End_ ... .o .. 43N 3W 35
9 1 4 4 __ 4 5 _. . 9 . 3 @ 5 o 546 N. Madeline Island.__-_ .. 0 51N 2W 28,33
2 . 2 . . 2 . . 2 . 1 1 . - 548 Reservation. . ... ... .. . __ SIN 2W 33
7 4 3 .. 3 4 . . 4 3 .. 5 2 3 .-
4 2 2 .. 1 3 . . 2 2 1 1 2 . - Ba}y{low .
10 3 7 .. 2 5 3 .. 71 3 1 6 3 7 - 7 LY S 40N TW 58
3 1 2 .. .. 2 1 . 2 1 .. 3 _. .. 1 49N 8W |
13 9 4 . 4 4 5 . 4 9 4 4 5 8 - 60N 7W 30, 31
7 4 3 .. .. 2 5 . __ 7T .. 3 4. 2 - 50N 8W 25,36
14 10 4 .. 6 5 3 __ 14 .. 7 3 4 7 - 8 OleLake....ooooaean.. 43N 8W 3,4, 8-10, 16, 17
4 - 4 . _. 1 3 . .. 4 . 1 3 2 - 10 Grandview __ . 45N 6W  7-10, 14-
15 9 5 1 6 6 3 10 2 4 9 2 8 3 18 Bark River.. . 5IN W 4
7 2 5 .. 3 4 .. __ 1 .. 3 4 . o 19 S8and Point . ._......_. 51N 5W 1,111,112, 14
21 N. Pikes Creek 50N 4W 9,16
Total__..._._.. 209 121 78 10 76 73 60 17 116 76 50 96 63 85 [} 23 Onfon River. ... ... ... gglg zg gé
CENTRAL 24 W.Barksdale__.._.____._..__ 48N 5W 19
Ad 6 Y 1 5 .. 1 5 1 2 3 . . 210 Upper Ghost Lake__._....._.. 43N 5W 20, 21, 28, 29
1 - ) I, | 1 . 1 1 - 214 Branchof 18 Mile Ck.__._.___ 45N 6W  29-32
4 . 1 3 . 4 . __ 4 . 2 2 2 . 561 Reofer Creek & Iron R.. ... __ 49N 9w 14-18, 21, 22, 27, 2R
11 .- 5 6 _. __ 11 - 4 7 .. 7 4 I3 1 878 Pike River_ . _ .. ._._. 46N 7wV 14, 22, 23, 25, 26
7 .. 5 2 . . 7T .. 2 5 .. 5 2 3 . 803 Siskowitt River. ... .. __.___ SIN 6w 32
1 T L L T - -
14 2 2 . .. 2 2 .. . 4 . 2 2 - .. Burnett
25 Kohler-Peet . . ... ... 40N I1I8W 13, 14, 19-23, 27-30
Total.__._..._.. 34 2 21 11 .. 3 31 . 7 27 1 19 14 11 1 26 Clam River____ . . __._._._._ 40N 17W 19, 20, 29, 30
182 Hell's Hole_. . ..._ .. -- 38N 15W 25, 28, 35, 36
AGRICULTURAL 163 8t. Crotx River...._ -- 42N 14W 17, 19, 20
Door.. .. ... ..._. 4 3 .. 1 2 .. 2 . . 4 1 1 2 1 .. 707 owan Creele_ . __ ____________ 38N 19W @
Fond duLac._ ... 5 1 4 . 2 5 0 . 5 . .. 5 3 -- 36N 20W 1,12
37N 19 31
Total____.._.... 9 3 1 5 2 .. 7 . . 9 1 1 7 4 - 37N 20W 36
.- Powell Swamp . ._.___._._.___ 37N 20W  2,3,10, 11
38N 20W 34, 3!
*Abbreviations: P—poor, M—medium, G—good: EX.—exceeds carrying (‘apa(.ﬂy EQ.—equal to - Riogel . .. .. . . . _.___.... 39N 19W
carr ing ca;mclty. L—less than carrying capac ity T—tight, P—partial, $—scattered: H—heavy, M— 40N 18W 31
um, L—lig 40N 19W 25, 35, 36
Chippewa
306 Marsh Miller. ___.__._._._._..__ 3IN 8W 17, 20, 21, 28, 29
Douglas
29 Lyman Lake..._.__._.__._.._._ 46N 13W 9-11, 14, 15
30 oo0se River_.. 45N 13W 11-14
31 Moose Lake. .. ... ... ... 45N 12W 5-8, 18
45N 13W 1,12, 13
82 Brule Headwaters_. ._._._._._ 45N MW 7,8 17,18
33 Cedar Island..____ . . ________ 46N 10W 3,10, 15
47N 10W 3%
37 Bear Creok .. .. - ... ... 45N 14W 2 3,10, 11, 14
38 Chafley . .o ee o oo emee e e ee 45N 14W 7.18
45N 15W 112,13
39 Arnold Creek .. .. ._.__.___..__ 44N 13W 26, 34, 35
42 Mouth of the Brule___ ._._.___ 47N 10W 10, 15, 22, 27
271




272 ApPPENDIX H
Location
Yard R B
No. Area, County, & Yard Name Tounship Ranaqe Sections
43 BRellwood__ . . ___________.__._ 47N 10W 40
48N 10W 31,
164 Buckley Creek _ __ ... .__._.___ 43N 13W 18, l7 20, 21
166 Crotte Creek _ . _ . __ ... __.___ 44N 13W  4-8, 17,18
44N 14W 12, <
173 Brule River Group 10_________ 46N 10W 16, 20, 21, 28-30
- BrulePoint____.____._._._.__.. 49N 10W , 11-14
Florence
48 Sand Lake_ ____ .. _...___._____ 38N I18E 20, 29
51 3N 16E 2, J 7-11, 17,18
53 - 30N 16K 19 22 24
54 Patten Lake_ .. .. ... 39N 16K :
39N 17E 18
175 South Popple River_____._____ 38N 15K 28-33
177 Goodman Lumber Co._ ... ___. 39N 178 3.10, 11
40N 17E 32, 33, 34
619 Morgan Creek . .o .. .o ... ..., 38N 16E 6.7, 18
Forest
57 Camp Scott Refuge.__ ... ____ 38N 13E 2-4
39N 13E 32-34
58 Pine River_ _ .. __.___._._.__._ 40N 13E 17, 18-
60 Schabadock. __....._._. 35N 16E
179 N. Camp Scott Lake 38N 12E 1-4, 9-12
38N 13E . 8
185 Newald . . _ .. _______...._.___ 38N 4E 20-32
187 AllenCreek . . ... ... .. ... 40N 14F 3,4,.9, 10
41N 14E 26, 27, 34
188 Riley Spring___ .. .. .. __._.___ 35N 14E 18
35N 13E 13
219 Zepp Road e 39N 13E 1,2, 11,12
222 H'av Meadow Croek .. ... ... 40N 12K 2, 33
319 Wildeat Creek - _ . __ .. ... .. 40N 13E 33, 34
323 Hanson_ _________.______._____ 37N 15E 23-26
329 Hemlock Lake_ _. .. .. .. _____. 34N 13K
N 13E 33
331 Range Line__ .. .________._____ 34N 14E 13, 24, 25, 31
lron
65 Mercer Refuge. . . ___.____. 43N 4E 21-23, 26-28, 33-35
69 McDermott Lake. _ - . __.___._ 41N 3E 29-42
77 Randall Lake.. ____ —-e 4IN 4E 17-20
80 Maniftowish River__.____.____ 42N 3E 13, 24-26
42N 4E 18, 19, 30, 31
190 Pleasant Lake Tower 43N 2E 20, 29-31
192 Hewitt Lake___ . 44N 4E 9-11, 14-16
335 Black River. . - 44N 3E 1,2, 11,12
337 Ihlenfelde_ . _ . . .. ... ... 43N 2E 11, 14,15
Langlade
86 Ormshy. .. .. . ._..._ 3N 10E 18-21, 28-33
341 Prairfe River_ _ __.___ .. .___._ 34N 9E 12,13
34N 10E 7, 18
342 Elcho._.-...__--_.,-‘.---._ 34N 10E 14,15
346 Hollistol e 32N 13E 11,12
347 Nine Mﬂe Creek 8.___ 1111100 32N 14E 2"- 32
348 lton_ __ __ ... 3IN 13E l() 11
349 Hayes_ ... .o oioimoao-o 3IN 9E ‘.., 10, 11
32N 9K 31-36
659A Pearson Lake e 33N 12K 7
6598 Nine Mile Cr(‘tk b A 33N 14E 20-22, 29-32
Lincoln
350 Hay Creek . . ... .. . .. 35N 5E 11-14
352 Lost Lake. .. ._. 35N 7E [}
353 Hanison Flowage. 35N SE 9, 10, 15, 16
356 Wilson School . _ _ . 35N 5K 31, 32
359 Rib Lake. .. _ .. .. ... ._.... 33N 4E 23, 25, 26, 35
360 Averill oo o ool 33N 5E 28, 29
361 Camp 2_ ... 32N 7K 15 16
662 No Name____ 32N 4K 21
663 Corning_ .. __ .. 31N 4E '1 4 8,
Marinette
87 Long Swamp. ... ... 37N 1SE 3,10, 15
366 “G" Lane_._. J6N 17E 8,9,16,17
370 Miscauno Creek. 36N 20K 13, 14, 23, 24

AprPENDIX H 273
Yard Location
No. Area, County, & Yard Name Township Range Sections
373 Porcupine Lake. . .. ... ______ 35N 17K 4,5
36N 17E 3253
382 Bean's Camp._ . ______. .. ____ 35N ISE 2832, 33
384 Newton Lake. 33N 19E 4,5
393 Begley . . . . . __________._ 31N 228 14, 15, 22, 23
Oconto
397 ‘Thunder River Springs_._ ... .. 33N 161 1
33N 178 5-8
308 Wheeler___ .. _______.___.____ 43N 17E 10, 11, 15, 22
402 Hell's Half Acre______________ 32N 15K 21, 27, 28
406 Peshtigo Brook._______ . ____. 31N IRE 2.4, 9-11, 16, 17, 20,
21, 29-31
Oneida
90 County Line_____ N 36N 11K 2!
92 Tomahawk River__ 38N 5E m 11, 14,15, 22,23, 27
93 Enterprise Swamp__ - 35N 9k 1-24 T
226 Rainbow Rapids. . . .. ________ 38N 8E 4-8
39N 8K 31, 32
227 Squirrel Lake . __ . __ .. ___. 39113 4E 24, 25
39 SE 19. 30
233 Squaw Lake. _______________. 39N 4E 17,19, 20
270 Bear Creek______________.._.  3IN 5E 1. 12 '
37N 6E 5 7.8
276 8. of Willow Bridge. .. .. ...___ 37N 4E 15, 16, 21, 22
413 MeNaughton Swamp . .. ____ 37N 7E 1 T
37N 8K 56,7, 8
416 SugarCamp_ .. ... ._.___ 38N 10E 7-9, 17, 18
Polk
708 McKenzie Creek. ..o . ____ 36N 16W
§7N 153' 19, 30, 31
37 16W 24, 25, ¢
709 Rice Beds Croek . _..._.__. 35N 15 daum 0
.- Sand Creek._ .. ... _____. 37N MV 6,7
37N 15W 1,12
Price
98 Jump River. ... _____ ::»Er .;: :79 :1, 23, 24
36 dk =24
149 Piko Lake Firelane 39N 3w
150 Pike Lako. . ... .. __ 3N 3k 12, 13
152 Cochran Lake____._._. 40N 3K 3,4, 9-11
155 Spur Lake____.__ - JON 1E 10, ll 14, 15
195 Elk Rivor. - 38N 3L 19) 20, 29) 36
197 Long Lake. . 38N 2W 5.6 '
39N 2W 20-32
223 Kubis Cuttipgs . . _ ... ... ___._ 34N 1W 11
263 Little Ck. of Flambeau. .. _____ 39N 2K 4, 5
40N 2K 32, 33
1419 - Bass Lake_ .. .. ___.___.___. 40N 2\W 15
Rus
206 Ladd (,rmk_,.-_.--_--..--_. 36N 4W 2,
239 Baker__..__. - 34N 3w 10, 11, 14, 15, 22 23
125 Nail Croek __ ... 2 36N 6w 58 T T
426 N. Skinner Creck_. - 36N 3W 304 9,10
431 Twin Creck.___. . 35N 7W 2575635, 36
134 Pinelsland_ 2 -2 2 7 271000 33N W
Sawyer
104 Chief River.__ _____._____.._.... 41N TW 22 23 96, 27
110A  Totogatic Group A __ .. 42N oW 7T
110B Totogatic Group B_ ___ - 42N 9w 2-4,9-11
112 Hackett Creek - . _________. 37N 3W ’i'-; 9; 15, 10, 21-23
27,28
114 Sisabagama dake_ .. ... ______ 38}‘\{ 9W 35
39 9\W 29, 32-,
117 Star Lake_ .. ... ..... 42N W 4:,5, 34
118 Ujiln\a (Pipestone). - 3ON W 21.23, 27 28
202 Hay Creek . . . _._._... 41N ()4
243 l!oss' Cuttings . .. . . ._._.. 37N 5W
249 Teal Creok . ... - 41N (334
436 Chippewa C.C.Coeooooo .. ... 40N 4\W
4IN 4w
444 33Crook. .. o oiiaceiaiaal 37N 9w
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Location
Yard
No. Area, County, & Yard Name Township Range Sections
Taylor
445 mith Cuttings. . . ... __.._.__ 32N 3w 7,8,18
446 Silver Creek. .. __ 33N 1E 5-8, 17-18
447 Mondeaux___ .. ._ ... _.__._..__ 33N 1W  23-264 ¢
449 Beaver Creek Refuge . .__._.. 31N 3w 11, 13, 14, 23, 24
Vilas
124 Between Boulder J. and “B* .. 42N 7E 2-4
43N 7E 33
125 Palmer KO oo e iiciaaan 43N 8E 15-17, 20-22
127 Little Crooked Lake.,........ 42N [} ] 1,2,11, 12
128 rout River ... ____2_"""7777  4IN 6E 14, 18, 32, 23, 26, 27
130 Partridge Lake .. _____ - 42N 8E 28-34
262 Star Lake Camp . .. ... ._._._ 41N 8E 22
253 Mann Lake_._._ ___._ ... 41N 7E 31, 32
256 Mishonagen Swamp_ _ _.._.__. 40N SE 25, 26
40N 8K 29, 30, 81
257 lost Lake. .. ... _._._ .. .__.... 40N 8E , 18
261 Lake Flora__ ___.___ 43N 7E 19, 20, 30, 31
278 Crab Lake_.. 43N 6E 27, 28, 33, 34
28! Prong Lake_______________._. 40N 7B 23-26
40N 8E 19, 30
453 South Turtle_____.____.__._.. 43N 3E 17, 20
402 Stormy Lake_ . . __. . _______. 41N 9K 12
41N 10E 6,7
Washdurn
135 St. Paul Overhead_..__...._.. 42N 11w 25 36
137 Stance Brook . ... ._._. 41N 12W 22-24, 20, 37
451 Slim Creek .. ... ____. 38N 1I0W 9,10, 15, 16
452 Bear Lake__._______...____.__. 37N 12W 27, 24, 33, 34
CENTRAL AREA
Adams
468 Spring Branch._ __._._.___._._._ 20N oF 3, 4,9 10
470 Dyracuse. ... _._ . . ... ._._ 20N OE 21-28
471 Big Flats._ ________._.___._.. 19N S8E 1.2,11,13
473 Colburn._.________._________. 19N 7E 21, 26-32
474 Preston._ _____J1II1I1ITII0TTT 18N 6E 1,2, 10-15
18N 7E 7.8.17, 18
Clark
483 N. Fork Kau Clajre R.._._.... 26N «W  B-
20N sW 1, 2,11, 12
484 Knight Pool . __ __ . ____._._.. 26N 4w -19
26N sW 13-15, 23, 24
487 Howitt Rofuge.. ... .. _._._._ 24N 3w 7-9,16-21
489 Armold Creek _ . .. ___________. 23N 3W  4,9,10, 10
591 Washburn-Sherwood__ . .. ._.. 23N 1E 19-21, 28-33
23N 1w 22, 23, 25-27, 3488
Eau Claire
485 Horse Croek. __.___________.. 26N 5w 25, 26, 35, 36
492 Muskrat Creek_______________ 26N ewW 1, 2
27N (.4 25, 26, 35, 36
494 Black Crook . _.__ . ___._.____. 25N sW 1-3, 10-12
617 Coon Oreek Hotel . ... _____. 26N SW 31,32
Jackson
495 Waterbury . . _ ... ____._.. 22N 1IW  7-9, 16-18
22N 2w 11-14
496 White OreeX._ . __ .. __._._.... 22N 1w 19, 20, 20, 30
22N 2w 23-26
499 Morrison Creek __ . ._ _____._._ 21N 1W  6-8
21N 2w 1,12
22N 1w 31
22N 2W 36
501 North Mlliston 21N 2W  2-24, 26
504 Knapp_. ___ 20N 1w 1-4
21N 1w 19-36
505 Millston__ 20N 2W 3.4,8,9,13-17, 31-34
652 Oity Poln 22N 1§ 4-9, 17, 18
2N 1w 1,12, 13
654 BalIsland_ ________________. 20N 1E 68-8, 17,1
20N 1wV 13, 22-24, 28
810 Wyman Creek _ _ _._____ 20N 2W 28, 29, 33, 34
811 Robinson Creek__ .. ___._______ 20N w 17-20, 29, 30
20N 4W 13, 24
812 Lovis Creek. . .. _..._.__._... 21N w 8,9 16,17
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Location
Yard
No, Area, County, & Yard Name Tounship Range Sections
luneau
507 Kingston__ __.___________.___ 20N 2E 10, 11, 14, 15, 22, 23, 27
510 Finley ... . ____. 20N 3E 1, 12
20N 4E 1-12
511 Beaver_ .. ____________.._._.__. 20N 2K 7-9, 16-21, 28-33
514 Sprague. .. 19N JE3! 8,9, 16, 17, 20, 21
516 Cutler. . _. 19N 2E 15-22, 28, 29, 32, 33
518 Clearfleld_ . ._ ... __._____._ 18N 2E 24, 25, 36
- I8N 3E 19, 20, 29, 30
Monroe
;24 Camp McOoy. . __ .. ... _._._.. 19N W 1,2, 10-14
527 NoNawe._._____ ... . _.___. 19N 1K 13, 14, 23, 24
Wood
541 Walker_ ... ... __....._. 21N 3E 16, 17, 20, 21, 23, 29
542 South Bluff__ ________________ 21N 2E 13-16, 20-28
A Van Kuren.. .. __________.___. 22N 3E 25, 26, 35, 36
o wliCreek___.___________.__. 22N 3E 1,2, 11-13
22N 4E 6-8, 17, 18




APPENDIX I
Deer Yard Report Form

WISCONSIN CONSERVATION DEPARTMENT

Deer Management Research Project
Box 191, Ladysmith, Wisconsin

Date:. .-

DEER YARD REPORT
YARD NUMBER: _________
Township__ . ________________ Range. . _____._______
Weather past week: Was it generally (cold), (warm), (variable)*. Temp. today._.__F.
Snow condition: Is it a (walking crust), (breaking crust), (settled), (light)*.

Weather this date: Is it (clear), (hazy), (partly cloudy), (cloudy), (snowing), (sleeting), or
(raining)*.
Yarding appears to be (typical), (partial) or (not yarded)*. Density is (high), (medium), or (low).*

Describe yarding condition and density on the basis of deer sign observed, giving number of fresh
tracks or trails observed per mile__ __ ____ ______ ...

**logging: . ___.______ Type & species__..______ Extent______ .___ Use by deer_.__.______
(Yes or No) H.M.LL

**Artiticial feeding: . ... ... __ State or private___.______ Type. _____._. Use by deer__ _____

(Yes or No) H.ML.
Predatorsign._ ... _____.___. Live deer observed: Ad._.________ Fawn__ . _____ ? ..
Is current starvation evident__ ____ ____ Do you anticipate starvation losses:

(yes or no)
Almost certain_ . ________ Likely. .. ___.__. Unlikely . __._.___._
Carrying capacity: Are deer browsing, on a sustained basis:
Equal to Less than

Excessively ... .. ._________ annual growth________________ annual growth________________
What land management measures could be undertaken here to improve range conditions:__ ..

Signature and Title

Signature and Title
(Over)
*Underline appropriate adjective.
*#* Indicate logging or feeding sites on map sheet sketch.
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Browse and Browsing:
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Specien | Azl | 2 danen | % ot | #Pryiour | 5 Potetis Brove preducton
(A-CSN) | (ACSN) | HMLN) | (HM-L-N) | e
Cedar
Hemlock - B}
Red Maple _
Ale. Dog. - —_————
Mt. Maple e -
Sumae — -
.
Jack Pine === S
White Pine
R. O. Dog. —
B. Ash
Hard M. —
Aspen
Juneberry _ _
Oak e
Willow -
Holly - — S
Swt. Fern f———
leel N - - - T ———————
Y 7P e ey I I § - I
N. Pine _
Spruce ——
Eim T | e
Alder — —
Beech T AR e
1ronwood — = -

(A) Abundant

(H) Heavy

(G) Good (Reason)

(C) Common
(M) Medium
(F) Fair

(S) Scarce
(L) Light

(P) Poor

{N) None

Rev. 1 /52



APPENDIX ]

Habitat Management Agreement Between Wisconsin Conservation
Department and U. S. Forest Service

The paragraphs quoted below are the significant portions of an agrec-
ment between the Wisconsin Conservation Department and Chequamegon
National Forest concerning cooperative deer yard management on U. S.
Forest Service lands. This material is taken from a memo dated September
9, 1952 to Chequamegon Forest rangers from the forest supervior.

“Deer yards to be considered in management plans have been located

. . on all Districts except the Medford, where management work is not
considered necessary at present. Yards will be located there as deemed
necessary and the following policy will apply.

“Within the deer yards, . . . and strips 10 chains wide surrounding
them, management needs under the P. R. Project for deer browse produc-
tion will take precedence over timber production needs. This does not
mean that no timber sales will be made in these areas. Except for small
conifer ‘islands’ which the Project Leader will designate to be left uncut
for deer cover, timber sales may be made as in the rest of our area. We
will cooperate with the Project Leader in making small sales in these
areas which he deems desirable from the standpoint ef deer management,
to the extent practicable. Modifications of the Forest slash disposal re-
quirements will be permitted on such sales as recommended by the Project
Leader.

“Other management measures planned in these areas will be described

. and submitted by the Project Leader in triplicate for approval by the
District Ranger concerned and the Forest Supervisor prior to initiating the
work. Such measures will include:

a. Discing to stimulate reproduction in sparse stands.

b. Thinnings for the purpose of stimulating deer browse production.

No conifers will be cut in such thinnings. No thinnings will be
made in mature or near mature stands which have sale possibilities
within the near future. Thinings in young hardwood stands may
be heavier than desirable from a silvicultural standpoint, but well
formed dominant and codominant trees of the following species
in order of priority will be favored for leaving:

1. Yellow birch 6. Paper birch
2. Basswood 7. Red maple
3. White ash 8. Elm

4. Sugar maple 9. Black ash
5. Oak 10. Aspen
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c. Cull trees (those with an estimated sound content of less than 33%%
of the total scale) may be cut to provide immediate browse, or
girdled to create openings for browse production.

“After sufficient information has been gathered from present experi-
mental management work, long range management plans for each perma-
nent deer yard will be prepared.

“Insofar as possible, artificial deer feeding will be eliminated. It must
be recognized, however, that emergencies do occur which will require
feeding. In such cases feeding will be used to relieve a temporary condi-
tion and not used as a regular dole in certain yards.”



APPENDIX K

Project Publications

This listing contains titles of publications that are wholly or in rﬁajor
part about activities of the Deer Project. Most of the authors were project
employes or supervisors.  All titles up to January 1, 1955 are listed.

Anonymous. 1945. Chambers Island. Wis. Conservation Bull. 10(11):3-5.

———————— - 1946. Deer feeding. Wis. Cons. Bull. 11(8-9):28-30.

———————— - 1948. Chambers Island recheck. Wis. Conservation Bull.
13(5):5-10.

Cramer, H. T. J. 1948. Harvest of deer in Wisconsin.  Trans. N. Am.
Wildlife Conf. 13:492-508.

Dahlberg, B. L. 1949. Winter deer range conditions, 1949. Wis. Con-
servation Bull. 14(8):21-24.

————————_ 1950. The Wisconsin deer problem and the 1949 hunting
season. Wis. Conservation Bull. 15(4):3-7.

Dullberg, B. L., and R. C. Guettinger. 1949, A critical review of Wis-
consin’s deer problem. Wis. Conservation Bull. 14(11):6-9.

Dahlberg, B. L., and James B. Hale. 1950. Preliminary report on the 1949
deer season. Wis. Conservation Bull. 15(1):7-8.

Feeney, William S. 1942. Famine stalks the deer. Wis. Conservation
Bull. 7(8):8-10.

———————— . 1943. Wisconsin deer today and tomorrow. Wis. Conser-
vation Bull. 8(8):11-19.

———————— . 1944, The present status of Wisconsin’s deer herd and
deer range. Wis. Conservation Bull. 9(6):4-5.

———————— . 1946. Chambers Island data. Wis. Conservation Bull. 11
(1):6-9.

Cresh, Walter A. 1946. Wisconsin deer review. Wis, Conservation Bull.
11(12):14-15. This is a review of Swift (1946) reprinted from the
Journal of Forestry,

Guettinger, Ralph C. 1950. Wisconsin deer hunting prospects — 1950,
Wis. Conservation Bull. 15(10):11-13.

—————— . 1952. Wisconsin deer seasons — a review. Michigan Conser-
vation 21(6):11-12.

Hale, James B. 1954. Deer hunting prospects — 1954.  Wisconsin Con-
servation Bull. 19(11):3-6.

Hale, James B., and Cyril Kabat. 1954. What's the outlook for deer?
Wis. Conservation Bull. 19(4):9-11,

Kabat, Cyril. 1953. Deer hunting prospects — 1953, Wis. Conservation
Bull. 18(10):3-8.
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Kabat, Cyril, Nicholas E. Collias, and Ralph C. Guettinger. 1953, Some
winter habits of white-tailed decr and the development of census
mcthods in the Flag Yard of northern Wisconsin,  Tech. Wildl. Bull.
No. 7, Wis. Conservation Dept., Madison. 32 pp.

Kabat, Cyril, and James B. Hale. 1951, Preliminary report on the 1950
deer season. Wis. Conscrvation Bull. 16(1):10-19.

Scott, W. E. -1949. Administrators dilemma — sportsmen’s burden. Wi,

’ Conservation Bull. 14(1):6-10. Reprinted from Michigan Conservation.

Stollberg, B. P. 1949. Deer starve at feeding stations. Wis. Conscrva-
tion Buli. 14(2):18-19.

Swift, Emest. 1946. A history of Wisconsin deer. Publication 323, Wis.
Conservation Dept., Madison. 96 PpP-

Thompson, Daniel Q. 1952. Travel, range and food habits of timber
wolves in Wisconsin. Jour. Mammalogy 33(4):429-442.

Thompson, Donald R., and John M. Keener. 1951. Decr repellent tests.
Wis. Conservation Bull. 16(10):10-13.



APPENDIX L

Project Personnel

In October, 1940 the Deer Management Research Project, a- Pittman-
Robertson project (W-4-K), was authorized under the Federal Aid in Wild-
life Restoration Act to study Wisconsin’s deer problems. Listed below are
the personnel who have served with the project. In addition, many other
permanent employees of the game management, law enforcement and forest
protection divisions of the Wisconsin Conservation Department have assisted
with field surveys and other project functions.

Project Leaders
William S. Feeney — Leader 1940-48.
Burton L. Dahlberg — Project Assistant 1941; Assistant Leader 1946-
48; Leader 1948-50.
Ralph C. Guettinger — Biologist 1948-49; Assistant Leader 1949-50:
Leader 1950-53.
Project Biologists

Ralph C. Hopkins 1941-43; Bemard |. Bradle 1943-47; Felix A. Hart-

meister 1943-47; Ralph A. Schmidt 1943-45; Lester M. Berner 1943-

44; Bruce P. Stollberg 1945-46; Ralph B. Hovind 1946-47; Frank H.

King 1946-47; Clifford H. Bakkom 1946; Harry Stroebe, r. 1946:

James G. Bell 1947-48; Clifford E. Germain 1949-52; John M. Keener

1949-52. )
Project Assistants

George A. Curran 1941, 1945; George Ruegger, Sr. 1941-42; Donald

G. Allen 1941; Daniel Q. Thompson 1942, 1946-47; Lee Steven

1942-43; Earl T. Mitchell 1942; Norval R. Barger 1943; Arnold H.

Buss 1943; George W. Schubring 1943; Myron E. Witt 1943;

Oswald E. Mattson 1944; Eugene A. Nelson 1945; Armin O. Schwengel

1945; Clarence Searles 1945; Samuel F. Spahr 1945; Earl A. Carter

1947; Earl Kennedy 1948-50; Henry Loux 1948-49; Grover Q. Grady

1949; Eugene E. Parfitt 1949; Edward A. Przvezyna 1949; Werner L.

Radke 1949; Carl Strozewski 1949; Gordon P. Yohann 1949; Richard

W. Mihalek 1950.

Stenographers and Clerks

Beverly J. Hilliker 1944-45; Kathryn M. McIntyre 1945-47; Mrs.

Mildred LaForge 1947-49; Donna Mae Eighmy 1949; Emma Herrman

1950; Betty J. Peterson 1950-53.
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