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Cm/JM‘“ %/ / 7;—; / %, é// K« / J / z 52 p. Throughout most of Wisconsin’s conservation history we had a very

simple objective concerning the white-tailed deer: produce more deer. In
this effort we succeeded remarkably well.
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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 1930°s and 1940's.

Technical Librar y _ !:_ : In the years of 1949 through 1951 we reduced the deer population in
3911 Fish Halchery Road ] / ; \—j: : / %[ ‘ many accessible areas through liberal hunting regulations. The reduction
ﬁtChburg, 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
was needed but did not occur, we still have too many deer for the current

Dept. of Natural Resources

) . 4 browse supply.  We are now faced with the chance that the problems of ex-
Technical Library ‘ tensive overpopulation will repecat thermselves.
3.11 Fish Hatchery Recd ’ Not 100 long ago we were virtual begihers in deer management.  The
b ut Wi 33 . D : public and game men alike were limited by lack of demounstrated facts on

deer, their requircents, 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 experience, they have drawn on the extensive con-
tributions of other states. Today, although we still don’t know all the
answers, good deer munagement can be a reality.

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

. = [' Time is ruuning out if we are to maintain and to harvest, vear after
'll-. 1 § vear, as many deer as our potential will permit.  Let us not be bound by
'."g, ; . the ideas of the past, nor repeat the errors that were made, but let us get
:i . on with the best management we now can devise.

g % L. P. Voigt, Director
gg’ Wisconsin Conservation Dcpartment
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PERSPECTIVE

In principle the management of white-tailed deer in Wisconsin is rc_la-
tively simple. It involves recognition of a basic problem common to many
amimals, including deer and domestic livestock, in many countries. When-
cver an animal species eats more food than is produced on its range, there
is an incvitable end — its population will decrease. If steps involving plant
and animal manipulation are not taken to improve the range, the affected
animal popul:\tiun 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
alwayvs the case, because some types of ranges became permanently
damaged and the species would either exist at very low levels or disappear
entirely.

Superimp()scd 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 net damage its range during relatively short in-
tervals of time. Disease and intolerance were also important limiting factors.

In more recent times, human influence changed this fairly simple
relation 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 eliminuted, since
predators frequently weeded out the undesirable and surplus  animals.
Disease 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 mao and which will not continue to be affected by
Lis activities. Natural deer herd controls, thercfore, are goue. Today,
man uses the original ranges of wild animals primarily for producing
other crops.  He must give additional careful attention to the mamgement
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 and 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
improvcment practices to succeed. Unformnmely many ranges and pastures
were wora out beyond limits of practical repair, and the world suflered 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 narthern primary forest range
improved. *

Unfortunately, however, time is running 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 studv of the relation
of plants to the environment in which they 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 year 1800, decr 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 areas that attracted and held deer.

TG e

PR T s Seahi s R AN

9

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

Althougl present land-use and natural plant succession will prevent
a spectacular statewide increase of Wisconsin’s deer herd, much can ‘bc
Jdone to maintain a herd as large us possible under today’s conditions. The
approach is clear: We must keep the herd in bakince 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
;md‘ 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
varv. Some western states are now employing these practices. A few
castern states prevented the development of herds that were too large for
their ranges by setting “any-deer” types of hunting seasons anuuallv.

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 required to manage
Wisconsin’s present deer herd 1o 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 same mistakes.

* K %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 1I con-
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cerns the deer themselves. Food habits, movements, weights, productivity
factors, a life equation and other topics are discussed. Part I presents
the problems of deer range. Range studies have been perhaps the mast
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
inore 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 managbment of Wisconsin deer and deer hunters. We have
tried to include enough data to substantinte 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 Creen Bay
in the summer of 1634 he found a lind of-forest wilderness inhabited by
a few thousand Indians and a wide variety of wildlife. Bounded on the
north by Lake Superior, on the cast by Lake Michigan, and on the west
by #he 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 \WVisconsin'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 fect of timber (Wis, State Plaming Board, 1945),

A mixed hardwood and evergreen forest covered the major portion
of northem 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. Scattered 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 sproce, tamarack, balsain, 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 tou were the animal
species inhabiting the area closelv 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

. Ty



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 dircetly 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 than it is today, being
limited to the edges of swamps, marshes and scattered arcas where natural
catastrophies such as wind or fire had opened up the forest.

Original deer numbers camnot be estimated except in relative degrees
of density based on present-day knowledge of maximum and minimum
density for similar habitat. We cun 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 Muajor, one of the first settlers in Morgan
County, Indiana, estimated that there were 20,000 deer in the countv.
This reduces to 53 deer per square milc 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 decr range”. This area would include southern Wisconsin.

The general dividing line between the nosthern deer range in the
hardwood-evergreen forest and the southern deer range in the ouk-maple
forest interspersed with prairie 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 10 50 deer per square mile for the southern portion of Wis-
consin is not unreasonable. It must be remembered that deer were not
the only big game species inhabiting this range prior to 1800, for elk and
buffulo were also present. In the light of present day high deer densities
(Martin and Krefting [1953) reported that on the Necedah Nationad Wild.
life Refuge there was a deer kill of 53 animals per square mile in 1946),
the maximumn estimate of 50 deer per square mile for the southern arca
Joes not seem extravagant.

WML R

o i 4.

£ oy,

& AT, T — g

THE ORIGINAL ENVIRONMENT 15
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Figure 1. Probable deer densities prior to 1500,

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 vidges of timber pm\'idc.d
a greater area of “edge” that was suitable habitat for deer. However, this
northeastern arca was far less desitable range than the southern arca. A
probuble density of 10 to 15 deer per sguare mile is mdicated,

The northwestern portion of the state probubly had the fewest deer

. i e b
per saquare mide. A mininnnm of Tedoe” in the ool B
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o conehide that here the density af deer was probabhv Jess thn 1O per
s(puare mile.

These estimates can be cliallenged on the basis of Joeal exceptions,
but for the general areas indieated they ofler a probable picture of the
status of deer in the original habitat.

Early historical records indicate that deer were pot abundant in the
north pri;>r to the advent of logging. fire and settlerment. 1. A, Lapham
(1846) mentioned that “the Indians in the North where game is scirce
and agriculture has not heen introdneed, live almost exclusively npon
fish”. Shiras (1921) reported that in 1870 only a Tew deer were fonnd
along the south shore of Lake Superior,

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

In contrast to the reports of deer scareity in the north. Theodore
Rodolf (1900, p. 347) wrote as follows abowt the statns of game in
1834 in the southern part of the state: "The country was full of game;
prairie chicken, |1iirtrit|gc:\’. quail, ducks, geese and deer were abundant.
One evening while hunting somewhere below where the village of Dar-
lington, Lafavette County is now situated, I cownted more than 50 deer
in a herd, but eould not get within shooling distinee”,

Although the northern forest of majestic pines, Lardwoods and heni-
locks supported a limited deer population prioe 0 1800, other wildlife
found adequate habitat in the virgin forest.  The woodlind earibou, though
never common, was found here, as were moose, marten, fisher and wol-
vering.  These species have long since vanished with the wilderess that
supported them,

The Indians and the Fur Traders

Indians, & people of the wilderness, were thie only human inhabitants
of Wisconsin prior to the coming of the white man.  Various tribes were
located throughout the state, bat the total population apparently never
numbered anore than 10,000 (Swilt, 1946).  Hefore the disturhing in-
fluence of the white num it is doubtful if the Indian Yed more than o very
local effect upon wildlile and probably no significant effect upon the native
vegetation, except in the south and west where Indian fires helped 1w
maintiiin praivie openings.

The Indians had a remarkable knowledge of the Lind on which they
lived and of the living things that grew there. They were entirely til']ll'l;‘
dent upon the produets of the forest for their livelihood,  Fraiting shmbs
and trees, mushrooms, herbs and wild game provided them with food,
clothing and shelter.

i
4
"
i

The e, R

i T plorees found northern Wisconsin to be mostly a land of big trees
v [

®openings god litde understory, Tike this area on the Menominee Indian
Neservation in 1940,

;-.»,,li::‘ll:_l‘mmj. the Indian had Jived u_-;.;mrl ul. |!.u \\'i‘ldvrucss for muny
Yot i ll]llll' aml‘ l;lkv‘ lunl’_l'.‘ultm' ll.u-lr associntion with the fur tr:ndt'l:s
v s relationship. llw: Indian was by wature fr;ulor wid !us
5 “miree of fur was a prize that made many trading compinies

Yo poswerful. Anned with the capable tools of the white man
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18 THE ORIGINAL ENVIRONMENT

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 guest 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. 8. 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 1838 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 settlement had taken place.

The fur resource provided the incentive for the first exploration and
settlement in Wiscousin, but it was an era that left its mark on the wildlife
of the area. The white trader, in partuership 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 18386.

During this era rapidly growing cities in the south and southeastern
part of the state began to require more and maore 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.

Chapter 11
The Logging and Settlement Era
Forest Exploitation

As the fur trade begun to fall off at about the turn of the 19th century,
scttlers turned to agricullure, hewing farms out of the forest that fumished
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-
tiuting the mighty Mississippi took aboard quantities of sclect 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 eusily available forests ad-
jacent to the rivers began to diminish and railroads were pushed into the

“hinterlunds 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 Wiscousin 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 nncut
logs as well as sawed timber. Both were floated down stream from the
north to points of settlement. :

The fine stands of oak in southem Wisconsin were the first to g0,
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 real 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 tat by 1889, 3% billion
bourd feet of lumber were produced and Wisconsin became a world leader
in Jumber production (Wis. State Planning Board, 1945).

By the late 1890's the pioneering era was over, for almost every
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 ]umbe;
production in Wisconsin was 1899, A gradual decline followed (Table 1).
By 1920 most of the virgin stands of hardwoods and liemlock had been
felled and between 1920 and 1939 the remaining isoluted blocks ecloed
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 cutting
pine that scaled 4 lags to a thousand board Teet.

TABLE 1
Wisconsin Lumber Production
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ment. The second most important factor following the ft'"ing ol this vast
forest was the wicontrolled fires that Tollowed the 1nggm‘s. Slash piled
‘I""P on the forest floor provided luel lor the fires that swepl llmmgll the
shishings. Another phase of Wisconsin's “development” was in full swing
long hetore the Tast pine erushed to earth,

Forest Fires

Fires began to menace the wilderness long belore Wisconsin became
w state in 1848,  However, it was not antil forest exploitation had gutted
many sqquare miles of virgin wildemess that we saw the tragic holocausts
that hf‘g;ln with the Peshtigo fire in 1871 and continued well into the 1900%.

It s not difficult to perceive the permanent and far-reaching elfect
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 dumage.  We not only lost many million hoard 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, ane s a consequence we sulfer increased surlfuce runoff, ;u't'nm]'.utuit'tl
by sweeelerated soil erosion and the countless loeal problems this implies,

A Tog jam on the Flambeau river near Ladysmitl, 1906,
(Photo by Lindoo Studio.)




Mitchell's lunber camp on the Thomapple river in Rusk county, 1901,
(Photo by Lindoo Siudio.)

A record load of logs hauled by the Yngram Lumber Company of Ingram, 1906,
(Phato by Lindoo Studio.) ; '
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The regrettable Factor abont Torest five damage is that most of the
destruction was preventable, and that man is primarily responsible for the
fact that it wasnt prevented.  When the fist brave conservation-minded
persons suggested methods of controlling fires, they were met with an
avitlinche of eriticism. A certwin group of short-sighted people thougli
that the slash must be burned over to open up the country for agricalture,
Men still live today who luve bumed off many thonsands of acres ol eut-
aver o to "impr(wv" it for agriculture.  Land sharks followed the loggers
with a box of stick matehies, burning the slash ind selling the “elemed” Lind.

Public ignorance and apathy made it impossible to obtain any great
degree of success in preventing forest lires until recent years. By the time
the public was edueated to the serionsness of the forest fire, most of the
stute had heen burned over one or move times,  The writers have never
lound a virgin white pine stump in Wisconsin, the only reminder of the
great pine chiys, that basn't been hurned bluck by one or more fires.

Logging truin of the Ingram Lumber Company of Ingram, about 1905.
(Phote by Lindeo Studio.)

Settlement

The ewrly settlements that sprang wp on the routes of the fur traders
were Jocated along rivers or streams. They were Jargely selt-suflicient.
The fest provided them withe tiveber Tor shelter s mineh ol v food;
crops woere proaduced on siall clewvings,  Most of these proneer setthers
were only part-time farmers.

The praivie soils uf southiern Wisconsin swere the fiest to be turmed
vidler by the plow. Wheat hecanie the fiest important agricultural erop,
I 1850 more than one-half of Wisconsin farm ineome wus from wheat
EAMENG and Roth, 1945) 0 As Tnmibering advinced northward, the settlers
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emigrated in the same direetion.  Muny settlers worked the Tumber eamps
during the winter months and farmed during the summer,

At the elose of the Civil War, settlers rushed to Wisconsin to home-
stead a pareel of Tind, This expansion of agrienlture (Table 2) changed
wildlife habitat even more than logging aud fire.  The early settler lived
to u great extent off the land; deer, waterfow!l and game hirds provided
him with food.  Many persons living today who settled on the entover
will tell you that their fumilies 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 cuploying
every method thinkable for taking game waged a serious war on Wisconsin
wildlife.  Wild gune sapplied 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 gume was depleted by this terrible onsluught, the settler tumed
more aud more to the erops he raised for his food and income.

- T A
———— —

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

Slash such aj;:::‘i‘ld.'i :Illcr; logging job in Iron county provides immediate but y After the lirst world war the Lt big settlement rush opened up the
tved deer browse. It is also an extreme fire hazard, remaining wild country,  There was lardly a township in Wisconsin
without one or more s,

AN An early settler in the cutover north: Whitferd's fFarm on the Flambeau river
Nt S Far b Whsoads : neur Ladysmith about 1904, (Photo by Lindoo Studio.)
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"A !mvn' days l.mns. at Turkey Roost Cam, eleven miles from Ladvanith
Nov, 15, 08" Deer began to increase in the north after 1900,
(Phato by Lindoo Studio.)

Vianishing Guae

he environmental changes brought about by logaing, fires wand setide-
aent coupled with the harsh war wiged by the l'nz\lriuwhh\mh-r,\’ consider-
by abtered . Wisconsins wildlife pit-tm'c.' Animals yegniving “.\\ild”
trabitat disappeared witli its destruction (Talle 3). »
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TABLE

e

Lased on historical accounts of deer

mental Laetors {forest exploitation, fovest Hres, and settlement),

3

Wiscousin Wildlife Chronology

Rreparied Uriginal Stafus

Ntafus in 195

Cougar

Laynx

Murten

Fisher

Wolverine

Kk

Moose

Woodland

Caribon

Lutlalo

suandtidl

Crane

Sprure Grouse

Witd Turkey

Proassetiger

Pigeon

Comypitest {r

Not connon, but found
throughout state

Common throughont state

Fairly common throughout
state

Fairly common thrmgghout
Lo

Not comwmon, but found
throughout state

Fatrly commaon throurhout
state

Not econumon, but found ia
worthern forests

Not connnon, but found in
northeris forests

Cornmon in soithwest
Faiely vomamn

Common in northern forests
Comnoh (o southern part of

stude

Abnndant

o beopoid (TN, Seott (1934) and unpublished records ol the

Wikeonsin Conservidion epartoenl,

None,  Lust reported Xitled in Douglis
county, s

Few if any remain, Last reported
killod nvear Spring Green, 195 and
Tron conney, 1934,

None, Last reported hilled in Dyontgelas
county, 1925,

None,  Last repoeted Killed in Buarnett
county, 1932,

None,  Last reported Lilled in Leon
county, 18,

None.,  Last reported kitled in Buffale
county, 1868,

None,  Last reeord not deternyined,
None, Last reported Litted in Ashland
county, N4,

N, Last veported killed in Trem-
pealean connty, 1832

A few st nest o staves A Tuivly
commmot migrant,

Rare, A fow still remain in the north
and may be fnereasing,

None,  [ast kibled in Grant county,
18T,

N, Last Kitled at Babeoek, Woud
connty, baul,
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Chapter III
The Development of Conservation

About the middle of the 1800 the idea of conserving wildlife began
to grow and provoked legislative action. In 1831 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 yeurs our conservation philosophv began to grow. From the
first uneasy awareness of the social and economic bankruptey we were
headed for if we didn’t save ovr natural resovrces came the better-defines,
though not always lived-by, philosophy of todav. 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
chranology of these events is given in Appendix A.

Law Enforcement

in 1887 the lchshlure created the first conscrvation Liw enforcement
by providing for four game wardens. This action came thirty-six vears
after the first law regulating the taking of game was passed. Four vears
later, in 1891, the office of the State Fish and Game Warden was ereated.
He was given authority to appoint one or more deputies in each county.

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 centiry-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 merelv regulated the
taking of remaining populations.  As the conservation idea grew, it became
mcu*.mnz_,lv apparent that legal force alone could not perpetuate many
wildlife specics.  The need for public education and cooperation in the

conscrvation program wag, evideptutzom the beglnnmqs of the conservation

movement. TR IARL: St -
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Gradhially, through education, experience, and  observation, a con-
scionsness of the conservation idea developed in the publie mind.  How-
ever, market haoting began to diminish only after the supply of game had
dwindled to the point where marketing it swas no lomgzer o pruﬁlnhle venture.
The Lacey Act, a federal law enacted in 1900, prohibited 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 tumn 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 Jaws became an accepted part of hunting and fishing, although
several decades passed before enforcement of these ks became a factor
in game populations.

The realization of the need to regulate the taking of game and the
estublishment of seasons, bag limits and restricted methods of harvesting,
coupled with the change from hanting for food or profit to hanting for
sport, resulted in profonnd ehanges in owr public philosophy toward wild-

Fires in the cutover left by the loggers were common in northern and central
Wisconsin.

Loy kt:t;p lire oul of the wonds.

life: "The endovecinent of the new Liws necessitated e begitmngs ol con-
servition cducition o altain public cooperation and support lm: the ¢on-
sevvation dew. Thus the game wirden had to e more tan an oflicer ol
the Eaweg Diee hed ta bee o teacher of conservation.

IForest Protection

I 1867 0 conuuittee to investigate forestry conditions was created
I the Jegislatuee wder Chapler 36, Laws ol 1867, 1. A. Laplion, cliir-
e of this commitive, prabilished @ report that same vear. Althiough htle
was accomiplishied by the veport, it did wark the fivst olficial interest in Wik
vanisin forestry probléus.

Timbwr avents apipointed e 18649 were primarily interested in prevent-
e oaber thelts an state Lands, The 30000 0ore tract in Lincoln county
sl by legiskative act s o Hinber neserve m ISTS and koneavn as "'I'I.Iv
State Park™ s Jater sold by thae legislkitare to lumbier companies,  In 1599
all 1f|'|u|i\ lishe el paine wardens were declared Bre wardens ay an anedeki-
Bl dluly Piis action warks the fiest olliciad ellort in Jorest Pretection
By 1905 a state lorester loul Deen cmplosved, bt Lick ol prbilic SUpPOIt fe-

stiltend i e veald advieonent Protechon, aeisement or celorestation
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At one time or another Torest fires, like this blaze in jack pine. ravaged most
of northern and central Wisconsin.

The “entover™ pl’m'itlml fuel tor commtless uncontrolled conllagrations
between 1830 and 1936, Millions ol elirred seres ok the place ol the
magnilicent pine, hiemloek and luudwoods,  istors will long vemember
the tragic Peshtigo live of 1871 in which 1,100 peaple lost their Tives, hut
ahthy during

will soom forget the comntless other lives.  Fires still bovned D
the ey twenties, bat towind the e of the decde public suppont bewan
to manilest itsell in the form of a Lavorable vote on a constitutional wmend-
ment (hat anthorized special legislation for the taving of forests. The
Forest Crop Law was sulnswpwull_\' copeted in 1927, Favorable legishition

also provided for a comty forest progam, and an enabling act inercased the

total allowable acreage of National Forest lands,

The idea of forest maagement, forest protection, fovest restoration il
veercational values of the Torest had stewed for almost 60 vears alter LA,
Lapham's first report on forestey conditivns hefore: public: support bhacked
a full seale program, The 1926-28 Hiewnial Report ol the conservation
commission indicates that SA0.352.0105 were m.pu'tulml for fire protection,
(That ssime bicnial report showed a total disharsement ol SG60,650.00 for
bouaty |i;|_\'l|u'nls). The forest protechion lield Torvee in 1928 consistid ol

36

A towerman lines up o fire location.

LE vangers, 24 seasonal men, 371 croergeney live wardens, amed bok-aut inen
as neededs An 8.6 pollion=ere aren was incladed in forest proleetion
districts,  Tlhee 1931-32 Biesninl Report of the conservition commmissio
ichieated that 13,6 million acees were ander forest protection.  Svstems for
thie detection of fives ad improved methods of suppression Lo been
evolved, The 1931-32 Licomimn showed o total expendituve Tor all forestry
activitios of $996,072.32. '

Despite the ])lll'mmn-:l;ll growth ol lorest protection, relorestation s
fovest mamagement o the ke 19200 and carly 1930°%, it still took time to
Change the wavs of a people broaghit ap on wanton destenetion to recoenize
thiat e ervhody loses swhen timber burns™. Gradoal control of Illrl't‘ﬁlh[il'l'\t
|'}-s||llc-1| in the vegrowth of thousamds of aeres of denmded L, ”t"w.ilm-l
fives i some areas had soseverely damaged the soil that ey may ot
produce tees in this contiry. Fire damage in other areas Tad liited (he
productive capacity of tie soil so that only inferion tree species canld sup-
vivee By and Barge, the despoiled comntrvside gradvally changed  from
clinrred stimps and fiveweed o brnsh and trees, . a

'.I'lu- growing forest provided o Givorable enviconment Tor deer, A
secnungle onlimited food supply, umph'd with better Liw enforesment,
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veduction in mumbers of wolves and other preditors. an extensive relige
svsten, andd honting of hucks only i even-nuhered  vears pru\'idu'd e
stage setting for a phenomenal upsurge in the deer population that started
a whaole new eva of conservation |rml:lt-m.\'.

The One-Buck Law and the Refuge System

‘The one-buck law first established in Wisconsin in 1915 was designed
primrily to prevent extermination of the deer and to permit their popula-
tions 1o increase,  Events of recent vears will attest that the bhuck Liw was
arecessful in boilding up deer popuiations.  Histary has proved that, all
other things being favorable, the buek law will permit deer populations
L Inereise,

The veluge iden hegan in 1891 aned grew by leaps and bonnds duving
the Tate 1920 and early 1930, By 1932 there were 59 small-game wild-
lite refuges comprising 62,201 aeres, Twelve big-game wildlife refuges
comprising 235,137 acres and 11,362 aeres in 14 state parks comhbinet to
ke totad of 208,990 acrves of wildlife vefuge, These aereages were
gradually inerzasesl o almast 500,000 by the Jate 1930%,  Unforty-
nately for the deer the majority of the hig gune refuges became death traps,
Increasing, deer populations soon drph'tmi watural Jood  supplies. 1t s
interesting to note that one such avea. the Brole Befuge Dauglas county,
wats the fist site of slulc-slmumlnrd artificial deer feeding in Wiscansin,
Despite astificial leed this refuge experienced vears of outright deer st
vation, vet the “refuge” status o this area continned until 1930,

Both the one-buck kv and the retuge svstem were favorable Factors
in the deer population inereases that followed their inception. Neverthe-
less, by the time the deer popuilation preak ol the Lite 1940°s was reached
refuges bl long sinee othved their nsclnlness as continuiig nenagemenl
PN s

Summer Resort Industry

Despite the destraction by Togging and fire, the “cutover” conntiy
pm\'idu] a phice where those with o love of the ontdoors conld get away
from it afl. Okl Jogging camps and stopping plices fovnished fodaig for
sportsmen and the logng roads aade the Taek conutrs aceessible to e
bnter andd fisherman, Shortlv alter the tirn of the century, new cinps
were replacing e old s teveasing inhiers ol spimitsmen were availing
themselves of the opportamity o livat andd disle Tl ernde Togging camps
aned Tnting shiccks soon gave was o mone Isorions qpuiters, \oen
and childeen bewan wecompanyang e men Tolks i these outings i
‘1“‘ SARLTTLATIA S ||.\|‘|| “I!I"'l‘!l.\' WIS 1]!”']!.
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Lakeside resorts have grown inta o major Wisconsin industry,

was it patial thal these s visitors to the swillderiess shoald ke the
whitestutled desr to thwir heants. T the ey diivs venison way o stapile
fowsed provided by thee resort; Baer it became evident that some ol the Jnl\
tolks comsdered the sight of o deer as part of their vacation sud M
vesorl proprictors recodmzes] the vadue of Tive deer Resont preople hegan
tsing deer as g he dn theie advertisme and the esthetic valoe o :I:-n-i
Bcamie an ceonomie factor. 10w walurad that o anificd Dont o “Save
it Deer”™ shouled becose o pat o Uns anoshramning idostiy,

The Beginuing of the Deer Controversy

As il vomservarion idea steaggeded forward thirough the vivions phises
ol pmiblic thibog, we lingd cortan groups promoting ther own p.ulrrn.lu'
plalimoptey o tie'e o, somtimes sellishi, reasons I )

Theee s lidve-tatled deer, wore tan any other s ild)ide spectes i AV -
cotsi B been canghte s webddike conspitaes ol divorgent interests,
Fhe spentsinn, the vacation: mataedist, the vesort oo the Posichion, '”“_
Forester the Lavner o ahe paliticrm Tave ol bad theie save Tl previlent
e sevmed 1o Dt dee popsbitions wve a biolowical entite: undettered
T ITY [T T b othey carthhv oreitures,

Fow preople vealized sl
MWoalbaee Crameae (19190 0 THY etind asoa Bse ol Biloaie ol savplos that
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treats the matter of game populations: “Since game abundance on anyv 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 swrplus 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 began in an
effort to prevent outright starvation.

Agricultural crop damage continued to increase and larger allotments
for dumage payments were necessarv.  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 ovganize “Save the Deer” chibs
in the spirit of conservation. It is of interest to note that the majority
of the “Save the Deer” clubs originated in resort areas where vacationers
fished, drowsed in the sun, took walks in the second-growth woods and
especially valued a Heeting 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 enviromment
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 requirements for state participation were aimed at preventing misuse
of these monies.

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

Hanaan by ook 4
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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 mach 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 ratjos, hunting pressure, and
comparative populations must be solved by a local study, as research 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 inanagement 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 nmanagement recommenda-
tions.  The remainder of this report deals with the facts disclosed by field
investigations of the Deer Project, with an interpretation of these facts, and
with management recommendations that field studies have produced.



Part I1 — THE DEER HERD AND ASSOCIATED
SUBJECTS

Chapter 1V

Notes on Life History

Many things need to be known before deer management can becon
a reality,  The historical perspective just presented is one important lactor.
The problems of deer food and cover are mwnother.  The velitions betwees
deer and the hunter, furmer, and outdoorsnan are likewise importaot,
still another aspect of management coneerns the deer themselves.  Where
do they live?  What do they eat?  What are their l‘t‘pl'mlucti\w rites?
How much do they move aroand? Whit cuuses them to die?  These ol
other guestions miust be answered |1_\' the deer manager.  We do not claim
to have all the answers for all the questions, but the Deer Project Tias com-
piled o good many data leading 1o many of the answers, These results
are discussed in this and the remaining chapters ol Part 11

Our life-history studies. were designed mainly o establish breeding
and Tawning dates, since information was needed o the elfect on Ieeeding
of hinting seasons coinciding with the rut, and on the ineidener il
importanee to herd size of ewrly and late breeding.  Another mitjor cllort
was to determine food prcfm’clwrs and requirements of Wisconsin deer.
Food habit studies are treated in Chapter VL l.ifl'-lli:ﬁl:r!'y ubservations
other than breeding and Fawning season data presented i this chapter Tuwe
heen acenmulated l’ncidunlully to other studios and arve inelnded prinearily
to establish dates for such seasonal ehanges as antler development. antle
loss and pelage changes. They supplement already addequate Tife-history
studies of white-tailed deer, sueh as can be found in 'l'rippwm-t- {1418
and Seton (1929).

The Breeding Season

The breeding season, usually termed “the mit”, takes place i the
fall. - Conception is Tollowed by w gestation period of aboul 196 dus
(Cheatom and Morton, 1946) . Breeding in Wisconsin apparenth reachies
i l“"“l‘ sometime doring the ])uriml Lromn November 10 o November 24,
Thaty-twa sets ol embivos aged aeceovding o the method  deseribed 1
Cheatom and Mot (T946) mdieate thnt G2 per cent ol breeding chios
are biredd diing this ]!t'liml {Tabide 1)
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A second period of breeding following the major peviod by approxi-
mately one month seems to be indicated. The estrus period Tas been de-
termined by Cheatum and Morton (1946) 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
Breeding Date of 32 Wisconsin Duoes

Central Northern
Pervod Area Area Tutal Per Cent

Before Uctober 1. .. .. - ] » I 3
October 1410 ... ... .. . i, __
October 11-20_.. ... ... g " . :

October 21-30_ . .. “wet = 1 K}
October 31-Nov, Y. .. > 2 4 12
November 10-19. _ . _. .. 4 R 12 w7
November 2020 _ ___ . 3 A 8 uh
November 30-Dec, 0. . e 1 1 3
December 10-19_ .. _... 1* 1 2 B
December 20-29. . ... - 2 2 0
December 30-Jan, 8. ... - 1* 1 4

THRuls. oo ininns 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 regard, 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 hy tooth development eriteria
(Severinghaus, 1949) during the 1950 and 1851 hunting seasons.  Table 5
shows that there are proportionately more fawns borm before June 5 and
fewer fowns born after June 5 in the central area than in the northerm areas,
(See Figure 7 for map of areas vsed i analdyzing these and subsequent
data)

The differences between areas indicating later Gowvns in the novth ave
highly significant statistically.  This seems to conflict with the populr
belief that the rut is carlier in the north than it is in the central arei.

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

- r
- - s,

Most Wisconsin fawns are born in May and June.
good example of protective coloration,

TABLE 5

Age of Fawns Shot During the 1950 and 1951 Hunting Season

dgpan Noe. 18

Approvimate
Vime of Hieth:

ti Manths
and (rer Aty Months

liefure May 20 May 20-June 5

No.  Per Cemt No,  I'er Uent

Liss Than
Al Monihs

.Y" 2y Ay
IO Lt Yo O T

Their spotted coals are a

Total
Afvie June 5 Fawns

No, Por £yt

CENTRAL
149450
14951

Total .
NORTHERN
(EUTR]
[RIETY ]

57 27 M i |
% ] B2 [IX] 24
1140 30 15 25
1 20 7 1S
LA L1} 117 13
{{Eh 28 1 1h

e 48 213
12 44 238
214 15 A7l
i l] M 127
n 1 bt
7140 57 1.411
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Figure 7.
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that it must have been born around August 20, In contrast to this record,
an embrvo taken from a doe killed on November 20, 1950 by a decr hunter
in Dunn county showed a 78-dav development (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 velative to the breed-
ing season deserves future emphasis since it is entirely possible that late
breeding (hence later fawning and weaker fawns going into the winter
period) may be an important factor in herd mortality. If it is found that
late breeding is affecting a significant percentage of breeding does, this
undesirable factor may be partially eliminated by scheduling the hunting
season to follow, rather than coincide with, the period of major breeding
activity.

Pelage

White-tajled deer undergo two complete pelage changes annually
(Burt, 1946). The “gray” winter coat is shed during May and eurly
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 buck 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,
19368). In Wisconsin, pure and partiallv albino deer are reported guite
regularly. A group of three albino deer was photographed by Staber Reese,
Wisconsin Canservation Departiment photographer, ncar Boulder Junction
in Vilas county in 1950.

Burt (1946) reports that there are no records of melanism in 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 annually.  Antler de-
velopment begins about April 1 and by the latter part of August is normally
complete (Figure 8).  The velvet, a skin abundantly supplied with blood
vessels, covers growing aatlers.  When development is completed in late
sommer the velvet dries up and peels off. It is during this period that
buck-rubbings are noted on trees and shrubs.  When the velvet has been
completely rubbed off, usually by mid-October, the horus 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 per buck.  Antler develop-
ment of 1.331 bucks aged by tooth criteria in the 1950 and 1951 deer

C
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Figure 8. Pelunge and antler phenolugy for Wisconsin deer.

by

b

oy

S

e e L Ee bk

Albine deer are reported regolarly in Wiseonsin, This group of 3 was photo-
graphed near Boulder Junction, Vilas county, in Murch, 1850,

shown that the best antler development is found on the hest vimge and that
point counts cannot he vsed s reliable eviteria of wgeo Fable 6 substanti-
ates this finding for individua! deer, ddthough o trend toward a0 greater
pamber of points can be correlated with age.

Fable 7 gives average antle beam dimneters of bucks woed during te
19350 and 19531 seasons, Significant differences inantler points and beam
dianelers exist between adjneent age classes up 1o 3% vewrs o 1950 and
Letween all clusses in 19510 Beam dineters dilfer significant]y in the
i-vear and 3h-vear groups between the central and the northern soeas,
It there are no diflerences between the northwest and northeast aveas.
These dilferences point up variations in antler development hoetween areas
of vood and poor deer ranges The centead wreas which at the time of these
checeks had the state's Tighiest deer densities and pourest soil tepes. showed
the smubiest bemn dinneters and poorest racks. With the availuble data,
hoswever, these ditferences between aveas can ondv e cadled sipaificant i
the 2M-vear and 3vewr age classes, and are reliable criteriic ondy for large
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

1950 and 1951 Hunting Seasons®

4

No,
Deer

Areq
& Yrear

Apr
‘faxs
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= It is interesting to note the average beam diameters of Wisconsin bucks
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Chapter V
Deer Movements

FFor the past fifteen vears, movement studies have been an integral
part of game reseach projects. Where a deer or any other game animal
is at 4 given time, or where he may be expected ta go in s day or i season
or i year must be known before intelligent management can be undertaken,
Establishing veluges or managing habitat, for exiunple, are worthiless anless
there is evidence that deer will nse the refuge or the munaged aren at the
proper thines.

Tarious tcr‘.'huiquu.\ Lave been vsed in studies of deer movements in
other stutes,  Hahn and Tayvlar (1950) placed bells on deer in the Edwards
Platean region of Texas.  Leopold et al. (1951) used plastic markers and
iaags in o study of mule deer movements in California.  Olson (1938) and
Bartlett (1938) have veported on the resolts of deer ear-taguing stucios
for Minnesota and Michigan, respectively.

The Wisconsin stadies have been of the Tatter tvpe. The datain this
chapter were compiled from returns of deer tagged during the period 19036
to 1951, Prior to the inception of the Deer Project, o few deer Tad been
tagged and transplanted by the Wisconsin Conservation Depatment feom
the 1,270-acre enclosure of the DuPont Powder Company at Barksdale in
Bayliclkl connty,  During the first vear of vescarch projeet activity (1940-
41), considerable cmphasis was pliced o teapping s g deer i
their winter vards.  This activity was aided ol that time by the wan-
power resourees of the C.C.C. program.

Since 1947, no trupping anl tgging liss heen done, with the exerption
of such trapping as was necessary (0 relieve the entical brosese condition
at Barksdale.  Deer removed from Barksdale were veleased i o nomber
ll[ areas,

All efforts throngh the vears have resulted in o total of 898 dea
tapped, of which 21 were lost to trapping accidents. The low trap
mortality (2 per cent) speaks well Tor the elfectiveness of tie Stephenson-
type deer trap (UL S, Forest Serviee, 1940) used i all operations,

Annual Cruising Radius

The wajor objectives of the trapping and tagging program sere o
obtain informution on deer survival, on movements of transplanted  deey
compared 10 movements of deer tagged and released on e presumed
normal home vange, and on anmual ernising eadins, We define annoal
cruising radius as the radius of the area that a deer may rmge in during
il l.“ll.f'}'(:ill' l’l!ri(“l.
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A Stephensonavpe deer trap used at the Barksdale powder plimt enclusure in
Bavficld county, 1936,

Only o small percentage ol the deer tags have been recovered. Tag
vetnens from 78 deer have provided usable information on movements, O
Hiese, 35 have been from deer teapped and released on their novaal Tome
vinge.  The remaming 43 tags are frenn deer that were transplanted before
release.

Tubles 8§ and Y compare the movements uf deer released on home vangee
aed movements ol deer released alter tmusphnting. These deer were
trapped and tagged during the normal vaeding period, Ly through
Areh, e vecovered by hunters during November hunting seasons, - Three
eveeptions, one teain Kill, s two car Kills, Tave been included. These
anialy were Killed during My and June and are presimed o have been
onc stimer e Distanees moved are based onomap measurements of
straight line distances trom release 1o retoen. Wheve return deseriptions
Tve heen Jocated only to the neavest section, an average ol the maximum
s minbimum distanees conevivably traveled has been vsed as a0 measure
ol the distance traveled.

Hois apparent Team Tables 8 and 9 that deer taasplinted to new
locitions move more than deer on their home vange. Deer trapped on

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

Released on Home Range Transplanted Before Release

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

0- 1.5 ... 7 .3 5 43 5 H) {14 24
1.6~ 3.0 ____ 2 1 K} 9 O 1 | 1}] 23
3.1- 4.57 (.. H ] [} 17 2 2 4 U
4.6- 6.0 __. I 2 4 9 H . ] 2
6.3- 7.5 .. 4 1 3 14 I 2 3 7
7.6~ 9.0 __ . 1 1 3 . .. . R
0.1-10.56. .. _. 1 - 1 3 1 B 4 4
10.6-12.0... _. .- 1 1 3 2 1 3 7
12.113.6 .. _. .. .- .. - ] 1 2
13.6-15.0._. . .. - - - - ] ] 2
15.1-16.5_ .. _. - - - - 1 .- 1 2
16 6-18.0_____ .- . _- . 3 .- 3 7
1I8.1-19.5... .. _. . - - 1 .- 1 2
. 6-plus. . .. .. .. .- .. . 1* 1 2

Totals...... 20 13 35 26 17 43

* This doe moved 26.5 miles from the release siie 1o where she was shol 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, » Mi. 12 Mi.

20 Home Range Bucks. 0-10.5 3.5 33 45 75 o5 100
15 Home Range Does__ 0-12.0 3.3 53 40 L4 03 100
206 Transplanted Bucks. 0-10.5 6.2 1) 54 65 G 9]
17 Transplanted Does. . 0-26.5 G.8* 20 a5 47 59 82

*If the doe that traveled 26.5 miles is excluded, the average distance moved by
remaining does is 5.9 miles,

- DEER MOVEMENTS 55

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 onlv 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 sununer ranges that are distinct 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. Shirus
(1936, pp. 206-207) reported that prier 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 cluracteristics of a true migration.

... As spon as the depth of snow permitted, thousands of does worked
their wav 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 earlv 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 curibou 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 1o wolves
and lawless hunters.

It hardlv seems likely that barbed wire fences would stop a movement
of deer. Perhaps Shiras was veferring to chuanges in the land that accom-



56 ) : DEER MOVEMENTS

pavied the building of railroads and the construction of fences.  As for
the fence itself, deer have, at least hy the present day, become aceustomed
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 ewrly settlers and travelers in the arca 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 debrls, were set in the path
of migrating herds to force them through narrow openings where they
could be killed easily.

At the present time we have no evidence of such seasonal migration
or any evidence of "ccntury-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 returas 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 reach its own customary winter area.”  They reported
further that “we . . . are inclined to the helief 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 vard, indicat-
ing that there is a strong tendency to return to the same vard each winter”,

We have recorded hwo cases of transplanted deer returming to areas
where originally trapped that would seem to indicate familiarity with
home range, or a homing character, or hoth. In one case, an adult doe
trapped at the Barksdale enclosure and released on Madeline Island in
Lake Superior at a distance of 13 miles (and 3% miles from the mainland)
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 county 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 wus 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,

o
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Certainlv the Iatter records indicate that manyv animals do retwrn to
the same vard winter after winter.  There is, of course, no data to indicate
what happens to the many deer thut were not recaptured in the sume yard.
The same holls true for the possible homing character indicated by the
returis of transplanted deer from Jackson connty and Madeline Island.

What is the evidence against the existence of a homing character r
the often-accepte:d premise that deer always retern to the seme vard?  The
movements of deer lr:msp]u:‘.led for some distance show no trend toward a
waicd rectonal movement away from the release site. Figure 9 illustrates
ths poat foe deer trppel in the Berkstile enclosure ancl released 100
w'les to the sonthwest at the Crex Meadows Public Hunting Grounds in
Buraett countv,  Th's woull seem to rule out the existence in deer of a
“homing instinet” of the type associated with homing pigeons.  If deer are
able to find home, we beleve the results of the Crex Meadows transplast
of Buksdale deer indicate that the distance fram which deer are able to
return or choose to return is limited.

Perhups a homing character, if it does exist, is related to familiarity
with the sights, and more probably 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 whistle, thevll he running back home™.
There is little evidence, with the exception of the doe already mentioned.
to indicate that there was anv attempt on the part of the deer trunsplanted
to this island to retum.  Six tagged deer shot by hunters and one car-kill on
the istand indicate that the majority of these deer remained close to the
release site.

In all likelihood the return of the single doce 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 explined in a similar manner. But how then
can we explain the fact that mumbers 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 many deer do not retura to the same arcas every winter or suinmer.

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 Baviield comnty, 13 miles
from the site of original tagging and release in the Flag vard.  This deer
was described bv Warden Fred Minor as having a swelling on the groin,
and may 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 lagged deer trausplanted to Crex Meadows
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, particnfarly in
view of the 12-mile maximum movement indicated by humc-rnnge. 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 fuct 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 et al. (1931) indicate that it is the v arling clement of the
population which accounts for movements and inlcrchunge of animals
from various mule deer ranges in California. “During the summer the
does rear their fawns: the vearlings, being temporarily dispossessed, tend
to disperse and wander .. " (p. 48). While this may be the case, we
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have failed to find any conclusive proof, either in our ficld 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
apparently have previously wintered clsewhere.  Artificial feeding, when
begun early in the winter before deep snows, seems to have a similar
effect. Feeding programs are usually begun lute 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 carlv 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 are also concentrations
of deer on fields in the spring and fall, and in areas with good mast crops.
The iden of prescribed summer and winter ranges is not entirely compatible
with the sitwation in Wisconsin.  Although deer mav have a definite
affinity for certain areas. there would seem to be an almost continnous move-
ment by 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 lrnpping sites were recovercd on summer range within 1% miles
of their wintering area.  Apparently these deer had found their entire vearly
food and cover requircments 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 velatively
small area and develop such an affinitv for it that as long as their habitat
requirements are met thev do not Jeave it. However, it ako seems certain
that this affinity is not so strong that they will not leave when habitat condi-
tions deteriorate or when other disturbing influences aflect thelr survival.

I we assume that some deer travel as much as twelve miles from the
tagging site (which is indicated by the returns) and return during
successive winter (for which our data offer no proof) we must ascribe to
the animal either familiarity with the winter runge, summer range and the
area between, or we must sav 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 return in suc-
cessive years to the sume area for winter cover.  In other words, if we may
suppose a winter vard is located on X creck, a deer mav move up the X
creck watershed to suituble summer habitat, in which case he probabh
spends the entire summer moving about somewhere within the confines



When soow is deep, deer concentrute in yurds and move about on well-traveled
trails.  Florence county, 1938,

of the watershed.  In Gl when snows and cold weather impel the deer to
seek yarding cover he moves (IE:\\'H‘{]I’EI.I'H:IgC until he finds an area which
satisfies his requirements,  If 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 Presumubly if Lis swmmer movement
has carried him bevond the confines of hix normal summer range he will
accept any area meeting his requirements which he may encounter in the
search for varding cover,

The evidence from the Barksdale deer released on Crex Meadows and
Madeline Ishind proves to our satisfuction that o deer has no sisth sense,
To ascribe homing to memory or Familiarity based on sight, smell or
sounds also seems to be an imaginative gesture, implying a facilitv for
memory that must extend over periods of several months.

Iy our opinion, movements are controlled primarily by habitat re-
guirements. - While o decr aay become familinr with an aresc for s short
time because of novmal sensory contacts, the removal from and retum to
specific areas wp.lr.llx'd v distunces greater than three miles during varions
periods of the year is controlled more by the character of the land than hy
any other factor which conld conee w.nhh' influence

such movement,
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Movements During Yarding Periods

How far will a deer move in a dav?  Again, it would seem that this
depends to o Firge extent upon the adequicy or inadequeies of a partiealar
hahitat.  Where food, water and desirable cover e Tomud on the smine
forty acres there is probably little movement ont of that forty from one day
1o the next. However, a deer will move wherever some aspect of Tabita
becomes deficient, or when he is sabjected to violent disturbance.  Such
movement will be to a degree governed largely by his ability to move at
that season, and without regard to daily eruising raiduy or home ringe.

We believe this is demonstrated by the terms "loose™ or “puartial”
yarding which ave vsed elsewhere in this report. Partinl virding accom-
panies mild winters that have less than normal snowfall. - During these
winters deer move Uwonghout large portions of the vange that are noraally
ubandoned during winters of normal or greater-than-normal snowfall,

Winter yarding appears to be a restriction of movement resalting from
the need for protection during deep snows and eold weather,  Deep snow
anel extended periods of cold weather restriet deer movements o the con-
fines of the varding cover.  Conversely, less snow and milder winter weather
permits: wider ranging from vi ur.hn!_. cover,  Yurding characteristios are
more thoroughly diseussed in (‘h.\pltr NI

During the winter of 1940-11, "4 deer tagging operation in the Elk
River deer vard in Price county by the Uo S Forest Serviee, Wisconsin
Conservation Department and C.C.C. provided some information on winter
movements withim o varding ares A total of 60 deer were trapped during
the period Janmary 20 1o Nareh 31, 1941 The total vumber of eatelies.
,,,l.|.1lli||g repeats, wis 291 Traps were distribted o two porthi-sauth
lines, each % of @ mile in length, One line extended vorth andd one south
of un east-west road at roughly biseets the vind, Additional traps were
distributed at distances of more than one mile from both of these lines.

Williaum W. Barton of the U, S, Forest Service prepared an un-
pulﬂis}:w! report on this project, His sunumary of winter movements within
the vard indicated by repeaters in traps is very briel.  In spite of this it
is apparent that a majority of the deer taken move than onee were trappetd
no farther than one-fourth mile from the site of the original Lrapping,

In this p;u'iiruiau' _\'atrd and winter, starvation losses were quil:' ]lc;uv§
as evidenced by Barton’s ieport it “about 40 deer that died in this period
(Mareh 16 to Maveh 31) have been fonnd. Most of these were in the
Elk River deer vard”  The fuets that many of the deer were in eritical
physica) condition and that eedar folinge was being |)|‘tn'it|vt| as bait at
the traps may have tended to canse greater-than-normal vestriction of
movement.  However, we believe that one-quarter mile ds probably the
extent of the normal daily: movement of ligh”}'-_\’;ll‘tlt'(l deer in winter.

Heavy concentratious of deer in the vicinity of artificial fTeeding sta-
tions tend 1o support such o view (Kabat, Collias and Cm'tliugcr, 1953).



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

Once the deer have been aconstomed Lo feading wt ane of these stations
thwre i3 Httde movement away from them, Where water is available, Jdoer
will uften wander off for a dvink after feeding, but the heaviest concentra-
Hon of deev bods 1 ustedly fu the aeea of conifor eover closest to the fewd-
g station. Only ey do the well-paeked trails that anard the vichnity of
e station extendd bevond o quarter-mile vadivs from the station, Where
feeding is ot pr.wti&‘d we presine that when winter food requirements
are met on the sume fm‘zf,‘ as are the winter ¢over requiremends, there wil]
he no movement from the farty, barring disturbunce by man or predators,
However, as mentioned Lefore, swe Lave noted that where normal food re
reireinents are nob met, there is o tendeney to mose greater distances

Chapter VI
Deer Food Habits

A basic deer nanagement problem concerns naturad food supplies,
More puarticalarly it concems food supplics on the winier vange, since the
smount of availuble and patatable Foud i winter is one of the privcipa)
Factors Hmiting the sive of Wiscousin deer popuhdious. Furuyge during the
spring, sumaner and ol seasons s generally  wbondant aad seldom
problem.

Deer food hubit studies, it they we 1o be meaninglul, mst vecessariby
deal with coniderably move than siaple Bst ool whad o deer cats, A
knowledge of preterence or patatability s fimportant 1o the BUYC Blnager
whu must know what deor browse plants ta eiicourage. The quantity of
eevtadn fouds o deer reguires per dav st be determined belore the mnmley
af deer w specitie range van sustaiy in healthy condition cur be detenmined.
A kllu\\'icdgv of the tolerunee hrowse spevies exhibit 1o varios degrees of
broswsing, the elfect of virious degrees of broswsing an the plant spoeies
compasition ol the vithge, aied e elfect of oviee-utilization of witiher Lo
phants on the deer themsclves are aba reportat,

This clapter deals xinécificu”l\' with swhat a dewrr ents, whal winter
foods a deer prelers, sord how npich food a decy retuires per diav, A
namiber of methods have been aswed o deterioine wind o doeo s,
rowatching feeding desrs 23 “spoay traling” or following o fresh e
truck obstrving specivs browsid by the dear o passing; 33 by controlled
feeding experients; 4) wdvaing the stomach comtents of deer. Stonan it
atidhivses tell the valume o the vavions browse species eaten s awel oy
what those species are,

Spring, Suminer and Fall Foods

Spring wod suminmes foods iy t-.:nmith’m\:l)’ with ocadity wmd eludde
a4 wide viriety of species. Tabic 10 s some phaoty caten by deer i
sprivgg aed swnmer, It s by e s o complete st bat it s epresceota-
tove of what o dect eats during this periot. No stomach wnalvsis dute for
Wisewosan e availabide for this ine of the Leur, V

1, .- i N . i 1 i N
il mi], Browse from trees aned shrabis Peging to

perventage ab o deee’s diet o the shovident sugntney [lii‘.l.[\ 3I%S hy Loave

. . N i
guatihes of st lue catien when 1t iy g b e Howoever, svoener foody

st chtainabde are seadite When Tabe 1 presenty wopeotind st oof i
foods buoed on nedd obervations and erainitntion o stommels contouts,

d
A sasntie of Ll food connumgption by volsme 15 given by Table 19
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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 (Tilia americana) leaves and tips

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

Mountain ash (Pyrus americara) leaves and tips
Oak (Quercus 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 (Arctostaphylos Usra-urst)
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 saliva)

Bracken fern (Ptleridium aguilinum)

Buckwheat (Fagopyrum sagittatum)

Bunchberry (Cornus canadensis)

Bur-reed (Sparganium sp.)

Clover (T'rifolium spp.) leaves and tips

Corn (Zea Mays) leaves

Cultivated bean (Phaseolus spp.) leaves and pods
Cultivated carrot (Davcus carola Ylops
Cultivated pea (Pisum sativum) leaves and pods
Duck potato {Sagittaria Spp.)

Goldenrod (Solidago spp.)

Grass (Graminae)

Milkweed (Asclepias 8pp.)

Pond weed (Polamogeton Spp.)

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

Soybean (Giycine Max) leaves and tips
Sunflower (Heltanthus spp.) leaves

Vetch (Vicia §p.)

Wheat (Triticum aestirum)

Wild lettuce (Lactuca sp.)

Wild pea (Lathyrus sp.)

Wild rice (Zizania aqueafiea)

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

CONI¥ERS

Balsam (Abies balsamea)
Hemlock (Tsuga canadensis)
Jack Pine (Pinus Banksiana)
White cedar (7'huja occidentalis)
White pine (Pinus strobus)

Yow (Taxus canadensis)

HARDWOODS

Aspen (Populus spp.)

Basswood (Tilia americana)

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

SHRUBS

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

Nolly (Jex sp.)

Juneberry (Amelanchier sp.)
Moosewood (Dirca palusiris)
Mountain maple (Acer spicatum)
Red-osier dogwood (Cernus stolonifera)
Wild currant (Ribes spp.)

Wintergreen (Gaultheria procumbens)

HERBS

Alfalfa (Medicago satira)

Aster (Aster sp.)

Bracken fern (Preridium aguilinum)
Bunchberry (Cornus canadensis)
Clover (Trifolium spp.)

Goldenrod (Solidago spp.)

Girass {Graminae)

Strawherry (Fragaria spp.)

Vetch (Vieia sp.)

Wood fern (Dryopteris sp.)
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TABLE 1

Stomach Contents of 387 Nerthern Wisconsin

10C, ar ware by Volume or Oceurrence:

ttemlock (Tsuga canadensi8Y . oo aoomennn
wWhite cedar (Thuja occidentalis)
Balsam (Abies balsamea) - o oo oooovrocommms
Aspen (Populus tremuloides, P. balsamifera) - .. --
Jack pine (Pinug Banksiana) . - - -
Alder (Atnus rogosa, A, Crispal. ..o -
Wintergreen (Ganliheria procu mhens) oo o omm o -
Hazetnut (Corphes cornula, (. americana@) - . .. - - ~-
Maple (Lleer rubrum, A, saccharum) .. .- ----
Woad fern (Dryopleris SP) oo oooanoommommmmmoms

5.0C5 to 8.9, by Volume or Cccurrence:

Biveh Betula papyrifera, B. lutea, B. prumila)

Bracket fungus (Daedalea sp., Lenzites sp.,
Polyporus sp., Schizophyllom sp)

Bunchherry (Cornus canadensis)

1.0% 4 to 5.9% by Volwmme or Ocevrrence?

Alternate dogwood (Coraus alternifolia)
Ash (Frarinus americana, F. nigra)
Bearhepry (A retostaphylos { va-urst)
Bine beeeh (Carpinns caroliniana)

Jog rosemary ndromeda glaveophylla)
Chokeherey (Purus melanocar pa)

Ehn U ls spp., ine L americanad
Latrador tea (Ledum grocalandicumy
Laurel (Kalwia polifolia)

tantherleal (Chamardaphne caliiculata)
AL holty (Nemopanthus micronaial
AL maple Cleer spicatuon)

New Joersey tea (Ceanothus antericanus)

Loss than 105 by Volume or Oceurrined:

Bavswood (Tidie americana)

Redstraw (Galvene sp)

Hlaek spruce (Pieca mariana)
Reneken foen (Previdivm agquidinwm)
Ctub moss (Lycopodiune sp.)

Corn (Zea Mays)

Cranberey (Vaceininm (ryeoccos)
Falye huckwheat (Polygonum cilinode)
Goldthread (Ceplis gros nlandica)
Wighbush erandr ey (Vibrnen triloham)
Honeysuckle (Lonicera sp.)

Juneberry (3 medanchicr sp)

Lady's themb ¢ Polggoncm orsicaria)

U nidentilied matovial 0.5 per eent by volume,

2
Deer from the 1943 Hunting Season®

Per Cenl of Per Cent
Total Volume QOccurrence
20.3 36.2
15.0 31.0
11.5 . 36.0
10.5 25.1
6.9 13.2
5.2 16.5
4.0 10.6
3.3 19.1
2.0 13.7
1.7 10.0

jrass (Graminge, ine. Poa pratensis, Arcua
satira, Oryzopsis asperifolia)

Lichen (Usnea sp., Parmelia sp.)

White pine (Pinus Strohus)

Norway pine (Pinus resinosa)

Oak (Quercus spp.. ine, Q. rubra, Q. macro-
carpa)

Red-osier dogwood (Cornus stolonifera)

Rose (Kosa sp.}

Sedge (Cyperaceae, ine, Caree spp.)

sumac (Rhus typhina, . Glabra)

sSweet forn (Comptonia peregring)

Swoeel gale (Myrica (Fale)

Unidentifled Fungi

Wild eherry (Prunus spp., e, P,
pennsyleanica, P s rotina)

Willow (Salir spp.)

Naytlower ( Maianthenem canadense)
frrince’s pine (" himeaphila u mhellata)
Raspberry & Blackt erry (Rubus spp.)
Red-berried elder (Sambiecus pu hens)
snowberry (Gaultheria kispidula)
Solomon's seal (Swilacina trifolia)
strawherry (Fragaria s
Twinflower (Linnaea hore alts)
Virginag creeper Parthenocissus inscrla)
W hite spruce (Piccs glavea)

Wild plum (Prupus a wiericanda)
Winter-berry (Her rerticidlatal

Yew (Tarus canadensis)

—a s

P
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Winter Foods

.\\ inter feeding habits and requirements of deer have come under close
scrutiny because deer concentrations on the limited areas of winter range
. e , », . S
increase browse pressure on browse species available during this period.

Determination of palatability for winter browse species requires
numerous field observations over a considerable period of years. The Deer

Project }‘ms field records of browse preference and palatability for a twelve-
vear period. '

Regional viriations in palatability of certain browse species possibly
rvl;l(frd to soil fertility, prohibit the final classification of all spo’cieshin a
sp'v(-nﬁc rank of palatability.  As a general rule, palatability ratings {o‘r
winter browse species listed in Table 13 and Appendix C will foﬁéw a
preference pattern beginning with Group I and following in sec uvnc‘c
tln.'uugh Group IV, For example. species in Group IH will nnt. hl con-
s!ncunusl_v browsed if an abundance of browse is available from species in
(fr()‘|l) 1. except in a circumstance where abundant hardwoods in ithc
higher classifications appear in mixtures with limited amounts ()f- conifers
of (h(? lower classifications.  In such a case browsing is invariably mm’L‘
conspicuous on the low-palatable conifers, regardless of pnluml)ilit\: This
seems to be the result of a dietary requirement or desire for n1ixttlx‘(>s'(;f lnrd.-
wood and conifer I)rowlse whenever it is possible to obtain such mixtl;res‘

. S.((unnch analvsis data for the winter period are given in Tables 14 and
),‘\) t(!n“s!r\f::'\]' s:x):iplc"perci('n‘tng(-s by volume and occurrence of food consumed
v deer o poor winter range. Stomach analvses of deer found dead at or
m-..r‘;unﬁcml feeding stations show that deer eat available natural foods
despite the addition of artificial foods (Table 13). ‘ ‘ °

TABLE 13
30t ili H
Palatability Ratings for 32 Winter Deer Browse Specices
GROLU P

GaRroOouvp
st Choice) ro

GROUP LI
2nd Choice)

(3rd Choieey

GROUDP IV
(Starvition)

Al Ny

i :’iw“md Baxswood Aspen \lder
“Hllh;(-;\'“ yew Black cherry Halsam Bloek sprace
Mountain ash l,fl‘f;jlx-r|~}r Black ash Hardhack
Pt iz . Sack o pine Hazel rick :

‘ Fmagle Janehrey Mot I'rid Ly ush
Nanae RUN IMamirack

Mountain maple
White pine
Yetlow hireh
Black willow

Norwaey pine
Red oak
by

White birch

White cedar White spruce

Wintergreen
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TABLE 14
Stomach Contents of 55 Northern Wisconsin Deer from Starvation Range,
January-March, 1943°

Per Cent Per Cent
nf Total Occur-

Sweet fern (Complonia peregrina) . _ ... ... ... _....-.
Holly (Hex verticillala) . . ... .. .. e s
Bracken fern (Pleridivum aquilinumy . _ .. ____ .. .. ..
Fern (Polypodiaceae) _ ... . . e .- .
Unidentifled plants. o .. .. e

Foods Volume rence

Balsam (Abies balsamea) - . .. .. .. .o ... .. .... 43.1 5
Spruce {Picea martana, P.glavea) ... . ______ . __ ... ... 11.9 31
Alder (Alnus rugosa) . o e an 9.8 25
White cedar (Thuja oceidentalis) . _ .. ... ... __ .. [ 7.3 45
Hemlock (Tsuga canadensis) ... . . _.__ .. ... ... 7.0 18
Jack pine (Pinus Banksiana) . ... .. .. __....___. 3.8 11
Birch (Betula sPp.) - o oo oo o e 1.9 18
Hard maple (Acer saccharum) . __ ... __. . _____..._.... 1.9 4
Aspen (Populus spp., mostly P, tremuloides) . .. ... . ... _. 1.7 11
Tronwood (Ostrya virginidana) . - _ o .o oo oo oo 1.7 7
Mountain maple (Acer sprlcatum) . .. . _ . ___. ... _..... 1.6 13
Blue heech (Carpinus carolintana) .o .. .. .. .. ... ...._. 1.6 2
Hazelnut (Corylus spp., Including C. cornuta) .- ... ... ... 1.3 18
Willow (Salix SPD.) e oot e e e e e aee e 1.2 9
White pine (Pinus Strobus) _ .. ____ . .. . ... ... 1.2 5
Red maple (Acer rubrum) _ _ oo e e 0.9 - a
Raspherry (Rubusidaeus) . .. .. ... . ... ... ... 0.4 4
Tamarack (Larix larteina) .. ... .. oo i o 0.3 5
Grass (Graminae) ... .. ... ... ... ... e eeeo 0.3 A
Oak (Puercus SP.) - oo e e 0.3 4
Lichen (Parmelia SP.) ..« ool i 0.2 5
Wild plum (Prunus 8D.) . oo oo oot e e e 0.2 4
0.1 2

T 4

T 2

T 2

3

-
>
7
—

T-Trace.
* Analyses by Dr. G, B, Roasshach,

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 anmually 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? Will
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

(X
]
<
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winter?  Will concentrate alone sustain a deer? Iow much inedib)
can bf’ ex;(-pectcd when fceding a good quality alfalfa or c]()\':z(]:u\i’ st
]949.1 L;;z;%mt:z):njn(?nts ?ver(' conducted in the winters of 1946 /t'hrough
fn extensive pen- o states: (Davenport, 1939; Nichols, 1938) had engaged
¢ pen-controlled deer feeding experiments, it was 1 t !'&, :
g;ﬂ;f::fn z::;?osnsm‘experimem should be eluborate or 0,f a continu(i)ngpn":rtl\’:i:i
(Iml: ble-height :l::)l\l:gf PC‘I?S, 66 feet by 165 feet in size, were constructed of
deer and avcess oy el;ung. Each peu provided an open-end shelter for
deer in the pensg[ es ‘ff}[?ﬂsonnel. A portable funnel was used to trap
was satisfactory fu:jrtlwmgl Hing. The snow fence construction of the pens
ben excessive g e period of stud,v,_ but maintenance costs would have
Whenever ) < ‘fle]PrOerct beefl continued for another vear.
fasns and tos yc[::r;l)fa, our wnld-trupped decr, usually including two
bused on 80 poy cellltlgsfur] ad.ul.ts., were placed in each pen. A critical weight
per cent of the initiqll o .t;e‘lmtm] weight for yearlings and adults and 85
eritical weights wer‘ ;lvexg its for fawns was calculated for each deer. These
found that desy nf(i osef\ bef:a.mse Davenport (1939) and Nichols (1938)
cent of theis nmm.\rc IC' ‘a critical physical condition after ]osing 30 per
trapped in late D;”wtzght. However, deer used in our experiments were
already tnderm ({.Lm r and early January from critical range and had
\ gone an unknown weight loss; hence 15 or 20 per cent Joss

Stomach C. TABLE 15
omach Contents of 17 Deer that Died at or Near

Stations, 1948° rtificial Feeding

Ler Cent  Per ¢eny

Fouds t;/ ;l'olal Oceur-
0 . [TYRYET) - -
Whlte pine {(Pinuy Strobus) . e
'l'l"'"'_" BIne (Pinuy Banksianay | T T T e 17 35
\;'I_l_’"'”" (Abies balgy meay, . T e 16 35
; alfa ,“l).’ (Ai(’dicaga Mlll.t'a) ————————— I S 15 47
'\W'“"C(l'musp.)__ T T 13 43
AR (Popdus emutoidess " e e G Ry
. oi1d - ’ 24
‘_""(lttllf'()d (Solidage ) ) T 3 0y
'\f""“" fern (Comptoniq SI; """"""""""""""" . 2 s
\_\”'“W (Saliz sp.). . e e .. ) 2q
ern Polypodiaeeney | 77T T e 2 o)
Girass (Graminaey 77 R T P .- e N ot
Alde T e e . - 24
VUCT (Aluwg sp Ly S el 2 5y
‘Urrunulm,c,_\-,,) e 1 =
Ouk e, 41
(K (Ouercus sp.) e e e el 1 \
White ceddar (yv‘- T St e e e o 6
Bluchepey (1 HIa eecidentalis) o ! Ix
“-““._“'y““"l‘l'lium NN Tttt Tt - 1 12
i u(_fk; '.:“":““ (("“"“""Tl‘a pr(;(r;; ,’,{b;;‘;)- Tt Tt I’ 12
cherry ((*'uyh““, L R e . 1 )
Juneh acta sp.) N
Uum:“-ly (Amcdanchyic, sp.) TTTTTT T e T Iy
‘ntified Iﬂzmls____\___:::::::’ --------------------- . T 6
'P-"‘r"(:c' """"""""""""""""" 13 S8

* Analyses by B, s, Stollberyg
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Penned deer used in Feeding experiments ut Camp Rusk, “I.:!ik county, in 1947,
The fence is built of double-height snow lencing.

was arbitrarily selected as critical point.  Weight l(ss.scs lm_\'r;md these
percentages are close to the pomt of deuthe by sturv;ntm!;. When deer
approuched the eritical weight thiey were taken nli" the diet. .l.Jc(‘r were
weighed at intervals of two wecks, or more often il the condition ol the
deer appeared to be changing rapidly. :

The cxpcrimcul:tl diets were fed for periods up to a m;lxlmlmn of 8O
days.  Deer were given food daily.  The amounts fed were weighed u!nd
vecorded on the basis of actual Tood consumed. Natural browse species
were cut no more than two to three days shead of feeding to prevent their
deying out, . .

" Pwo additional dicts including alfalfa meal pellets were tested in i
similar manner duving 1953 using the facilitios and semi-wild deer of the
Wisconsin Deer Park at Wisconsin Dells. Mr Russell Tollsksen, the
owner, with the assistance of Otis Bersing and Cyril Kalut of the conser-
vithion depurtment, tested the 1953 diets for the Deer Project.

Each diet tested iy summarized in the following paragraphs and
Table 16, Food consumption 1 calenbited pottneds ol Tood eaten per

P
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are averages for all deev in cach age group expressed in per cent of origingl
weights,

Artificial Dicts

Unflimited Alfalfa Hay.  Deer on this dict had unlimited amounts ol
alfalfa hay available at all times.  Only the leaves and tender tips were
eaten.  The leavings from this diet ranged from 30 (o 50 per cent of the
total weight of foad.

A good quality (U, 8. Grade No. 1, extra Jealy, extea green) alfalfa
hay fed in unlimited quantitics is o satishactoey diet for deer and will sus-
tain them through an average yarding period,

Alfalfa Hay Leavings.  Leavings from the ualimited alfally hav dier
were fed to force deer to eat as much of the alfall as possible 1o deter-
mine what percentage of alfalfa must be considered mmsable waste. Deer
on this diet could not be forced to eat all of the stems untl they were in
 starvation condition, .

This is an wnsatisfactory dict. Deer veached eritical sweight i less
thian 80 davs,  An average of 24 per cent by weight of the original alfalfa
vemained as msable wiste, When feeding alfalfa hav alone, allowanees
for this amount of waste shonld be made in providing for an average ol
2.5 pounds per hundredweight per day of usable feed.  Actual wmounts
will vary with the ualdity of the hay.

Alfalfa Hay and Cormn. A diet of 25 per cent shelled com was fed
with 75 per cent alfalfa hay. It proved satisfuctory lor sustaining deer
through wn average _\';lrtliug period. Comis not subject to weathering and
uniless covered by snow there is verv littde wastage.

Alfalfa Hay and Concentrate.  The commercial concentyte nsed in
this diet was in a pressed pellet form and was subject 1o weathering.  This
diet bas been fed extensivelv in Wisconsin's urtihicial feeding program. A
ratio of about one part of concentrate Lo three parts of alfallfa hav was [ed.
It is a satisfactory diet. '

Unlimited Alfalfa Meal.  This dict consisted of anlimited smounts ol
commercial dehvdrated allalta weal pellets.  Alfalfa i this form was
tested because 1t is easier to handle and has less wastage than allalfs hay
This diet provides an adequate emergency winter food supply. )

Alfalfa Meal and Concentrati. Unlimited amownts of delivdeated gl
Ealf meal pellets and commercinl concete pellets were ed " Thiv i i
sutisfuctory diet. The test deer foond concentrite more palatable sinee
TT per cent of the food they ate was concentrate.

Clarger's Coneentrite, Stradghtl concentrate |'|I'”l'|\ were fed Althougl
deer o this diet showed signs of diamhea when feeding hegan, they soon
;u|jusl1-d ta the concentrate diet without Lther distress.

Coneentrnte sdone will carev e thvonehe s I
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TABLE 16 } could easily result in mortality unless it is possible to limit the mnount of
Summary of Feeding Experiments : concentrate.  Because of high costs, it is not desirable to feed deer artifi-
No. Deer o Weight cially on concentrate alone.  As a limited supplement to other foods such
Frd Change Fnod Consumption ; . e ToE :
Dy - M i s, fHundred- .: as alfalfa, it has merit.
Year Fed A&Y* Faun A&Y Fown weight of Deer Barley Screenings. Feeding was discontinued after 36 days because

AnTiriciat Drers: deer were approaching the critical weight.  An unsatisfactory diet.

RT,

Untimited Alfalfa Hay, !15):;1 r‘,“é' I.' j _:1‘:: + ; g;g Whole Barley. Feeding was discontinued after 28 days because two
1948 RO 2 1 -3 -5 273 of the four test deer were near the critical weight. Not a satisfactory diet.
Alfalfa Hay Leavings. . 1947 50 . # Sue T2 210 i Barley and Alfalfa Hay. The amount of alfalfa hay available to deer
Alfalta Hay and Corn. . 1046 560 ‘ ., e - ‘ on this diet was limited. This is a satisfactory diet. Apparently some
o i - N roughage, like alfalfa, is necded to make barley satisfuctory.
Altf:zlnf{iml::y .m.l Con- 1949 68 3 1 — 5 4 2.66 : Clover. Unlimited amounts of clover huy were fed. Although the
Unlimited Alfaifa Meal. 1€53 61 2 2 -0 — 1 2.10 : clover used for this diet was vot of the best quality, it appears that a high
Alfalfs Meal and Con- . e 7 41 2 20 . quality clover would be satisfactory. Clover does not seem to be as satis-
. (Alfalfa 23%) : factory as alfalfa.
Garver's Concentrate. . 1948 61 1 4 — 6 + 3 2.74 ;
1949 68 3 1 — 8 0 P97 v . .
Barley Screenings..... 1046 46 3 T £ 1.68 “ Mixed Diets
Whole Barley.. .. ..... 1049 28 s —1z Not Recorded ! Balsam 80% and Alfalfa 40%. Balsam and aMfalla hay fed in this ratio
Barley & Alfalfa Hay.. 1v40 68 4 1 0 0 2. 27 : was a satisfactory diet. 1t had the highest consumption rate of anv
Clover............... 1946 60 1 9 —19 —10 Parley s 7 mixed diet. ‘

Mixep Digrs: Balsam was used in these mixed diets because it is the most commonly
B:‘?‘ﬁ}:‘. 60% f A"ﬂ'fu 46 67 2 . o+ s o 38 available conifer on Wisconsin’s winter deer range.  In many evitical areas
Unlimited Balsam and ()ther‘ b.rowse s‘pecies have been so depleted by deer that balsam is the only

Unlimited Alfalfa.... 1947 62 2 2 -4 -7 et i00 : remidning coniferous browse plant.

Uylimlted Balsamand ) : s ¢ '3.34 n » Unlimited Belsum and Unlimited Alfalfa. Unlimited amounts of alfalfa
Balsam and Corn. ... . w016 52 4 s (Bulsum 2857) }'lgm\,\;zﬁ::d with unlimited amounts of balsam and proved to be a satis-

: ‘s DiETs:

“ﬁ,"g::ﬁ:?;,ﬁfug“" 1947 47 2 1 34 -2 ot Recorded Unlimited Balsam and Limited Alfalfa.  Unlimited bLalsam fed with
;“fchl:‘;:;}’;::ﬁﬂ:;my llg:’; ?f; . ul’ j: 35: Nmal:::‘ordm limited amounts of alfalfa hay was a satisfactory diel.  \When balsam is
4rd-Chaice Palatability 1947 54 1 2 18 —1s 3 86 the only availuble natural browse a supplement of at least 1.5 pounds per
Low Patatability...... 1947 63 2 2 -4 -0 520 hundredweight of alfalfa per day would sustain deer throngh a normal
N 1948 75 2 ! % -7 4.30 varding period.

Firen, 0T e s 1 2 200 - 12 (”N;'x“_(c::‘lk . Balsam and Corn.  This diet was made up of 83 per cent balsam and
Hemlock and Mard- o s ‘ s s s i 17 per ce.nt corn. It was unsu.tisfucmry. although an increased percentage
e e s \ 1 i s (temiocl 5457) of corn might imake this diet satisfactory.

Ceddb..........voo... 1947 B2 2 O P 1) 407 i
S e W Ry | Natural Browse Diets
Juck Pine 50%. Red 26 Browse Species.  This diet was designed to approximate a natural

Oak 50€...... ... 1946 28 2 2 a4 23 2 42 browse diet on good winter range.  The following species were fed: hem-
ég‘l}j I,;illl“ﬁllt 3;31&‘:}:‘1 ] lock, white cedar, red maple, alternate-leaved dogwood, sumac, vellow

G oo C1a46 A5 2 i T a1 - 2 76 birch, basswood, juneberry, red-osier dogwood, white pine, mountain nnple
.;gck l;\‘ll;glga :}:31((232; honeysuckle, nannyberry, hard maple, white birch, black ash, American

550n 1046 54 2 " 10 - 318 elm, quaking aspen (popple), chokecherry, gray dogwood, hazel, Norway
L Adnlu- and ye nrlmgs
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pine, bulsam, ved ouk, highbush cranberry and alder. This diet is satis-
fuctory 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 diflerences
exist between these diets and palatability ratings given elsewhere in this
report.

This is a satishactory diet for short varding periods.

Second-Choice Palatubility.  Hemlock, mountain maple, hard maple,
yellow birch, red-osier dogwood, juneberry and chokecherry were fed in
unlimited amounts.  This diet is satislactory for short yarding periods.

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

Low Palatubility.  n 1947 the following species were fed in unlimited
quantitivs: balsam, elm, black ash, Norway pme, alder and gray’ dogwood.
The same species werve led in 1948, except that gray dogwood was elimi-
pated.  This is a satisfuctory diet for short varding periods.

Althongh deer have a marked preference for certain browse species,
it iy evident that species classed us low palitables will sustain deer satiy-
sutisfactorily it they are availuble in (uantity and sulficient variety,

Hemlock and Yellow Birch,  Hemlock was progressively limited to
force consumption of yellow bireh.  This diet indicates the preference deer
have for hemlock, 1t is satisfactory for short }‘alr(lillg |‘u.'riuds and it approxi-
mates Tood conditions often Tound at hemlock-hardwouod cutling operations,

Hemdoek and  Harchicomds,  Hemlock, basswood, vellow  birch,  red
maple and hard maple were the species fed. This diet also spproximates
food conditions Tound at many cutting operations i the north, Tt s
probubly satistactory for short varding periods,

Balsani.  Straight balsam was fed in unlimited  gquantities. Balsam
alane s a starvation food.  Test deer had reaclied or were near their eritical
weights in only 28 days,

Cedar. Straight white cedar was fed in unlimited amounts. The diet
was barely satisfactory for w GO0-day viding period. even though test con-
stmption was high. r\|ll!il.|l.'ll|]_\' coedin when ted alone sould not be satis-
Fuctory for w Y0-day virding period.

Jaek Pine and Hed Ouk Al dicts containing these two species were
wsed 1o test tvpes ol browse diets foad in the centrad sova ol the state
i the two diets made npexcusively ol jack pine and ved oak, ek pine
was limited o foree consmmption ol ok In the hrst pen, deer were
ledd o et Approsinibing o conswnption vate ol ote-hind Janh P Lo Lo
thivds ved ouky s ratio wis chunged o equal parts of bath species
the second P

Penned deer feeding on hay and browse offered during Teeding experiments
at Camp Rusk, Rask county, in 1947, Only certuin types of feeds were given
deer in ench pen,

Both diets were unsatisfactory, sinee deer veached or approachiod e
critical weights in relatively short peviods, Hed ok was indiented o b
a better food than juck pine, since deer eating the wost red ouk lost (e
least weight, even though the deer preferred jack pine,

Jack Pine, Red Oak, Alfalfa and Corn, Jaeh pine sund ved oak i v -
g quantitios were supplomented wite alfalli Bay and comin tests of tw
pens of deer I the fiest pen, allalla and corm nude up ahont 15 per cent
of the diet; in the second pen, about 20 per eent. Bith dicts were sulis-
Lactory, Alfall and com impraved the jack pioe o ved oak divt s
portion to the amonnt of the supplement,

Conclusions

I is recognized that wild decy e winter nndeveo weivhil Tosses 1hat
are related wothe severiy ol winter weathoer wod comdition ol e [RITRH
however, it was oot possible too calealate o "nomal™ sweight Joss o
these CAPURTIICNS,

1 is abso vecogmizcd that wild-tapped deer which e penned il
f:'q'll'llvnl]\‘ q,lhllu'.wil Iy I.l'i'&“IIL‘ aned \\'l'ii,‘_lhiln! achivitivs ot Ve -
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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. TFrom 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 litde 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
variety of hardwood and evergreen species are necessary to provide a satis-
factory natural diet. For exaunple, 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.

It is 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-palatability 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.

oy
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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 und 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 wintpr 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, All
remaining areas were considered non-critical for the purposes of this studv.
A more detailed discussion of range conditions is presented in Part 1 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-
chuded 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 8,800 dressed deer weights were compiled for the ten-
vear period from 1938 through 1947. Only the dressed weights of deer
tuken in October, November and December are included. Weights were
compiled from records of the Deer Project and from conservation wardens’
seizove 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 (wsually 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 vearlings 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 between 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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Figure 10. Critical and non-critical deer ranges in 1948,
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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 statisticalv. The difference
is so great that does from non-critical areas are actually heavier by 3.0
pounds than bucks from critical areas. 4

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 significantlv 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 Poor Range

Deer Are, Are,
Area Ser & Age No. Deer Weight No Deer Weight
Northwest Bucks* 330 131 1H20 102 1
Does* 417 1] 4 H20 Ha ]
Buck Fawns 146 50,9 163 5.2
Doe Fawns 152 a7 176 % ey
Northeast Bucks Eypt 1115 LT 101.8
Does BII5Y 103 .8 7RY 0.7
Buck Fawns 247 S0.3 276 57.7
Doe Fawns 186 1R 235 HR ]
Central Bueks 150 10O 8 805 07.7
Does 1l 6.8 N 4.2
Buck Fawns 48 &2.5 210 558
Doe Fawns 45 5.0 224 526
State Total Bucks 1.052 1105 2 g HE
Does 1,203 11 9 2151 o7 .2
Buck Fawns 411 S99 619 LT
Doe Fawns 184 Hh .7 (12 53t

Chambers Islard Bueks o . Ruwk 142

Duocs I R 1OX NS

Buck Fawns o - 27 41

Doe Fawns T R 13 42

* “Hucks" and " Does”™ in all areas include both adult and yearling weights,
** locludes a high proportion of adult bueks, whereas bucks from the other 3
AFCAE were mnst by venrlivos



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

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

Figure 11 compares statewide weights with weights of Chambers Island
deer. Chambers Island has an area of about 3,000 aceres and lies fonr miles
off the shores of Door county in Green Bay. The island has long heen over-
browsed by the deer herd oceupying it and in 1945 it represented an ex-
treme stage of range degencration in Wisconsin. A state-conducted humt
on the island in October of 1945 enabled us to obtain dressed weights
for the 250 deer remaved during the hunt.  The weights obtained at that
time are equal lo or lower than those found elsewhere in the state.  Thev
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.  Sehunke
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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Figure 11. Average dressed deer weights from good range, poor range, and
Chambers Islend. Chambers Islund 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-tuiled 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 counditions.
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). Gemerally 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 fairlv 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.

o T RSN
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Chapter VIII
Natality Factors

Accordiug to Leopold (1933) the rate of increase of a game species
is theoretically 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 fuctors that modify
the breeding potential.  Some mortality factors, such as hunting, prulutior‘»_
or starvation, kill directly. In addition, the adeguacy 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 hrought together to create a “life equation” that shows how
various factors affecting productivity  have influenced  Wisconsin - deer
populations.

, Breeding Age

It Lius been generally assumed in the past that there exist within deer
populations considerable numbers of seneseent and prcsmnubl_\' unproduc-
tive antinals.  Recent findings, however, do not bear out this assumption,
The growing evidence from fawning records of captive, known-age animals
is thut a white-tailed doe may bear fawns annually until she dies of old age.

Palmer (1951) cited records for a doe in Muine that was producing
faswns at an age of 15 vewrs. We have a similar record of & 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 any way related to the potency of a
buck.  There is also little reason to believe that uge 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 tuken during the 1950 to 1954 hunting scasons
indicate that under current Wiscansin conditions only u small peveentage
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 deer 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 minimumn breeding age of
whitetails is often given as one and one-half vears, 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 (Trippensee, 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 olfspring 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 sometines triplets. That
this is not necessarily the case has been demonstrated by Cheatum and
Morton (1946) in New York. They reported some twinning in dees
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 (38 per cent) carried twins, and
ane (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.

et R LR PRI TR
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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 peri()d of pregnancy.  Conse-
quently we must relv on data collected by the Deer Project from 1949
through 1951 for information on the ratio of bearing to nou-bearing adult
does.  Forty-one of 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 fuwns per doe (Table 18), the average
production per doe that is two vears or older at fuwning 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 hy
hunters revealesd 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 yearlings,  \When the
two vears’ data are averaged, vewling does make up approximately 23
per cent. or one-fourth, of the total adult and vearling doc 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 caleulated:

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

dues two vears and older at fawning time);

0.75 x ;\\'L-rngc‘i}m'n production per adult doe {1.42) = 1.06.

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

T we might now 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 ever, 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 they are a relatively minor portion
of the whole. 1t may 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 anv different
from the ratio of fawns from young or thrifty animals.



| 1o I;: " ":‘I"" é},.l”r_»}
&7 %’?ﬁt“f!
e

7 D B

t?ﬁ..'
i %y

‘o

q!“‘ X »

. R
-
FSpt g
B

S

Dt

R
s e

& [ HE Iq;'. .'l : .
-‘-.{?f‘ 2 Elil%;‘ e
KGR o g AR
) J " & I. iy J 1
R ks Uy MV
g BelE i 5 0B COM AP A A
An average of 160 fawns per year can he expeeted to be
100 breeding does in Wisconsin,

-

“oh ‘:-'f._.:‘:i’at&‘
e

==
-
e

W
Al

3
i

(it LR ICRFAALD)
I fn‘:’h;’,‘ﬁ.x § " fﬁ?

._" ’ i LA K e ‘{at“";'
@ﬁhﬁ i ii."'i.‘s-. H

produced by every

it

TABLE 18

Ocenrrence of Single, Twin and Triplet Embryos by Area
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The sex of 168 identified embryos from Wisconsin does shows that 101
(6O per l.':t’.nt) were males, o [)riumr_\' sex ratio of 1581 males to 100 fenviles,
Table 19 compares the vesults of this study with similar reports from other
stutes,  We cannot explain the differences in primary sex ratios botween
states.

OF 38 single fetuses examined, 26 (68 per cent) were males; 69
(38 per cent) of 118 twin fetuses were mades, and 6 of 12 wriplet fetuses
were mades,

Sex Ratios of Fawns in Sununer

Windens' seizure cards from 1938 throngh 1952 were searchied for
records of fuwns seized dwring the months following fowning and prior
to the hunting seson, The results show that of 341 Fawns taken during
the months of Muy through October, 170 (50 per cent) were males, iu-
dicating a post-natal sex ratio in Liwns of 99 males to 100 females,

It can be argued that these records ave indicative of the sex ratio ol
fiwn logses, vuther i the vatios of surviving fawns, but there is at present
no reason o assume that these records are mbluenced by differential sey
losses,  Consequently, they may be accepted as an indication of the summer
sex rutio in fawns within the limitations of the statistical reliability: of the
sum]ﬂt:. The dillerences between the summer sex mitios and e prrenatal
ralioy ure .‘ﬁlilli:\"i(.'il“_\-’ .-'ignifit".ml ab the 95 per cent level of confidence, No
significant differences were found winong ratios between months,

‘ Sex Ratios of Fawns in Fall

A considerable wmount of datic on sexes o fawns killed during hanting
seasons has accumulated,  Fall sex vatios that are most comparable to
sunnner ritios wre those abltuined from illegal kills seized I’.." conservition
wardens during buck hunting seasons in the period 1938 to 1948, These
vecords penudt an analvsis of Fawn sex matios as they are related 1o range
conthitions ('Tuble 17),

OF 1,286 Fawns tuken Trom poor vange, 649 (50 per cent) were males,
a ratio ol 102 males to 1OO femades,  OF 794 Lowas tiken From good range,
111 (52 per cent) were miales, a ratio of 107 males to 10O Temales,  These
ratios are not significantly diffecent and odicate tat on e average e
wine percentage of buek fuwns can be expected ongood Fange as on poor
range.

On Clinibers Ishand, where singe conditions Tave heen poor for
venrs, mote oe Bowns than ek Lowng luve heen removed,  However,
the sl siomple (01 mades aud A8 Temales ncluding weight-study cind
LOUSU g season Biwns ) does ot oller conelusive |J||u|| ol an eseess
of Lenales o this aren.

L 916, ange conditions on the Neceedal National Wildhile Heture
i Junean connty were critical s the MW e e " ’
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and the U. S. Fish and Wildlife Service jointly condueted 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 Arean
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 vears 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. Secxes of fawns tuken 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
Junuary, 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 shvness.

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

The second source of winter fawn ratios is the duta accumulated from
checks of winter mortalities encountered on winter-yar:d 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

: NATALITY FACTORS RO
TABLE 20
Fawn Sex Ratios from Wisconsin Hunting Seasons
No. of Na. of Total Per Cent Males per
Year Males Feruales Decr Males 100 Females
GUN- 1049 172 137 309 .?t') ]2{’!
HUNTING 1950 3RR 3RO TER S Iﬂ%
1951 700 614 1,323 54 115
Total 1,269 1,131 2,400 A3 12
BOW- FO4N 51 3R K9 ')7 l?:i
fIUNTING* 1949 125 75 200 63 167
1950 73 74 147 S0 fJD
1051 35 26 H1 A7 l.*}..")
1952 27 16 43 63 Ih‘.?
1953 6BR 50) 118 58 { 3l’>
1054 122 116 238 Al 105
Total B 501 305 KOG 56 127

* Compited by Otis & Berving.

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

Discussion

What determines sex ratios of deer fawns? Does range condition
have an effect? Dues 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 sex
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 probably 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 cxcess 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 19468 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.

Guuwvalson 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 fawns by a ratio of 77 males to 100 females. Most other Minne-
sota data pointed to a considerable excess of males over females in both
adult and fawn segments.  The authors concluded that “Mules are in excess
of females in both fawn and adult classes normally throughout the state”

(p. 130).

TABLE 21
Seasonal Changes in Wisconsin Fawn Sex Ratios

Period No. of Deer I r:('rnl Males  Males per 100 Fewale s
In Utero. ... .._.... 168 0 151
Summer_._.__ e $41 50 L)
Fall o ... .. ... 6,625 52 100
Winter_._ ... ...._. 1,485 al 1038

There is little indication in the Wisconsin data that un)" chauge in sex
ratio takes place between birth und 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 illustrutes 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
summier, 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 cluss 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 fiwns
in Wiscousin averages 107 males to 100 females, although subject to yearly
variation due to nuknown 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 effort 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 methad, so the deer ohserved 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 appareutly 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 gi»"cn 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 how hunters could
take one deer of any age or cither sex. Bow seasons usually opened in Sep-
tember and ran through 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 seasons of 1950 and 1951, regulations per-
mitted each hunter to take one deer of anv age or sex.  In 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

1940 . . ___ 8595 1,515 2,110 28 39
1941 . . 162 353 5156 31 46
1944 .. 15§ 323 474 32 47
1945 .. __ 94 304 308 24 3
46 . 140 300 530 26 36
1949 . ____ 268 876 1,174 25 34
1950, .. ____ 346 774 1,120 31 45
195 ... ___. 141 227 3068 38 62
1952 ___. 178 362 H0 33 49
1953 .. ____ 134 370 504 27 36
1954 _ . ___._ 287 532 819 35 54

Total_ ... __ 2,526 6,026 R 552 30 42

TABLE 23
Bow Hunting Season Adult Sex Ratios®
No. of No. of Total Per Cent Males per
Year Males Females Deer Mualecs 100 Frmales

1948 ... __.__ 69 1T 186 37 59
1940 _______.. 108 228 346 32 47
[3051) N, 82 149 231 35 55
1958 .. .. 43 59 122 335 54
1952 ... ... 37 43 50 46 86
1953 . ... 109 125 234 47 87
1954 .. ... .. 208 285 493 42 73

Total_ .. ___. 656 1,026 i _(‘\82 39 64

*Compiled by Otis 8. Bersing

TABLE 24

Gun Hunting Season Adult Sex Ratios

. No. of No. of Total Per Cont Males per
Year Males Females Deer Males 100 Females
1950 .. ... .. 842 1,124 1,960 43 5
| £12.3 PR, 769 avo 1,739 44 79
Total...___. 1.611 2,004 3,705 43 77
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deer were classified 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
lumting is not allowed.  Iu 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 by 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, fuwn production equalled 0.89 fawns
for each doe, a figure that is Jess 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.



TABLE 25
Adult Sex Ratio Summary
1950 191 1942 1945 1948 1946 1947 195% 1949 1950 1931 1982 1953 1954 Total

1935

Period

PRE-HUNTING
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N - ° The third index of fall herd composition is the record of deer shot by
NG N 2 il - @ k . .
Z &< z® Z v ZRR bow hunters as reported by conservation wardens. These duta are likewise
w - = given in Table 26. The six-year average for decr killed by bow hunters
S x sag Ce Co is 26 per cent bucks, 39 per cent does, and 35 per cent fawns. Indicated
x s o e average fawn production is 89 fawns per 100 does.
It is apparent that important differences have occurred in the ratios
i~ " w e I 1o, LI ) . . . . . - .
* %w e I [ compiled by the various methods in any one year. Highly significant stutis-
b . piied by y
tical differences exist between the pre-hunting and gun-hunting ratios in
$5% g%E ti <4 1950 and 1951. In these years the prevhuntu?g and bow-hunting ratios
are not significantly different. However, the difference between the pre-
£a0 29 5; g g1 hunting and bow-hunting ratios in 1949, 1952, 1953, and 1954 are highly
- = significant.
- - TABLE 26
SRS £8% C z -
: ] v v Wisconsin Deer Herd Composition
Bucks? Does® Fawns Fawns
v FR G e — Total per 100
N re= N - Year Season No. % No. % No. % Deer  Does
.. L o .. 1940 Pre-Hunting.. .. ... _. 595 17 1,515 43 1,440 40 3,550 95
o e b ' 1641 Pre-Hunting ... _. .. 162 22 353 45 2 30 738 63
E5s Lot Lo g 1944 Pre-Hunting. .. ... . 151 21 423 4 267 35 741 83
W « o T P
1045 Pre-Hunting . ... .. . . ‘04 14 S04 45 272 11 670 89
£ v o P C o
o= A N A 1446 Pre-Hunting . _ ... _. R F 1) 16 390 41 364 40 804 a3
. 1948 Bow-Hunting_ __ . ____ _. 69 25 117 43 54 392 295 76
W= X v P G
h s no ' 1949 Pre-Munting. ... .. 208 W 876 46 731 381,905 83
Bow-Nunting_ . ____. .. __ 108 20 228 43 200 37 536 88
I ) [ L 4 .
Ca o N B 1950 Pre-Hunting . __ ... .. .. 346 20 774 44 637 36 1,757 82
Bow-Hunting . .. _.__.__. 82 22 149 39 147 39 378 99
s R o € 4 Gun-Hunting**_________ 842 31 1,124 41 TOX 28 2,734 (11
a=s A I '
1451 Pre-Hunting . __ ... . __ . 141 24 227 39 219 47 87 92
S ~ Bow-NHunting_ _ ..___ ... . 43 23 79 43 61 33 183 77
8= HE A . Gun-Hunting*s _________ 1,553 33 1,878 391,323 28 4,754 70
~ 1] v A . ] » .
1052 Pre-Hunting .. .. ... . §178 21 362 42 316 37 556 87
[ Co Vo G o Bow-Hunting. .. ... ____ 37 30 43 35 14 35 123 100
A . . Z e Hoss Pro-Hunting . ... ... . 134 15 470 43 364 42 SG8 Fi2°4
ek 3 .;_E LS £ A Bow-Wunting. ..., ... Y 31 125 45 118 34 352 91
S 5 2E 5 i3E EOE
LEE A 2S 73 g S.Eg 1954 Pre-Hunting. .. ... ... 287 21 H32 U8 575 411,304 108
T. E£s%S. E£E%. LE§% Bow- ing 208 b 285 30 2 R¥ 7
é ;5 ’:!_ ‘ZE {:i- f:; & 5§ 2 2 ow-llunting .. ... . ___. 08 8 55 3 3% ] 731 B4
had - by - = b R R N
T 5 4 me 8 § = s 5 r we&iz * Includes adults and yearlings. No data taken in missing years.  From 1940 through 1949
S & = P s ok ] = sy = approximately 33 per cent of bucks were spikes; in 1050 through 1954, per cent of spikes was 20
LEZ ZEAR Lzan 1;.7 [ ** Percent of spikes among bucks: 1050, 31 1u51 o
X < .
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What wre the reasons for these differenees?  Incomparing preshunting
os we helieve that several faetors exist which tend 1o

andd gon-hunting ra
distort the ohservations in opposite directions. The pre-lonting, ratin tends
to favor does and fawns.  Bucks, during (lie carly fall when the divect ob.
servations are being made, are approaching the rutting period. At this
time they tend 1o segregate to some extent and are more furtive than at
other scasons; thus they are less often seen than antledess deer. A second
reason is due to the nature of the observation method,  OF necissity, 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 hucks
are difficult to identify positively.  Spike hucks, which make up the vears
ling portion of the adult and vearling segments elassed together as bucks in
the ratios, therefore tend to he npder-represented. For these weasons we
believe that antlered bucks do not appear in the pre-lnmting ratios i their
true proportions,

At the other extreme, the gon-lumting ralios of 1950-51 tend to favor
antlered bucks, and to a lesser extent the largee antlevless deer. This re-
sults in a distorted proportion of bueks killed by Tunters. The lunting
season usually coincides with the mty bueks are, therefore, Jess wary and
more active at this season, making them more vulnerable o the Bnters'
guns.  Coupled with the behavior of the bucks is a degree of selection fn
larger deer, particularly forked-horn bucks, by a sizeable nimber of Tunters.
This is p;arll't'ulul'ly true of opening werkend, when o lirge share ol the
total season kill takes place.

The net result of this hunting season belavior of both deer and Lhonter
is the Lake ol a disproportionate percentage of bucks during the Tiberal hant-
ing scasons.  This and the Tavoring of does and Lovns e pre-tumting vatios
account, at least in part, for the diserepancies hetween the pre-hunting, andd
gun kill ratios of 1950 and 1951,

The difference between herd composition ratios eompiled by bow-
hunting and the pre-hunting and gun-hunting methods is a more dillicult
problem. It would be logical to assume that the pre-hunting and bow-
lumting rutios should be the same, sinee tie bow linating season has usually
been open from late September through the November gun season, thus
covering most of the peviod during which pre-hunting observations are
made.  However, this assumption held true ouly for 1950 and 1951, The
dilferences seem due, at least in part, 1o the scope of the bow kil Lach
vear @ major part of the bow Kill is made in about six central and north-
castern counties; Vilas and Junean are two counties v particular. The
bow-hunting sample is small to begin with and covers reltively small arcas
of the state compared o the pre-hnnting and hunting-scason ratios, which
cover all the major deer counties,  We theretore p];u'v less conbidence in
the accuraey of starewide herd composition indicated by the how kill than
by the other two methods, =

Useful duta are obtained
Lilled by hunters,

annitally at - ehecking  stations by examining  deer
Here o game manager is aging a buck by tooth-wear oriteria
during the 1953 hunting season,

lt is our opinion that some crror exists in botl the pre-humting
gun-lonting herd composition ratios.  Sinee the pre-hoamting rltimtl'n'm'
antlerless deer and the nmting ratios Favor antlered hucks, (he

o ; : i Jwpu-
ation yutio probably falls someswhere between the twao,

Bating vatios in vears withont snyv-deer | : : i, Vhie Ry
g i 3 er linling seasons st be considere:!
n.‘;' nanmnum |n‘l’u'1|l;l':_’_l'.'i ! hlu"\',\ ancd maximum  lor does anud L nis.
Whatever ervors exist in cither sampling method should vemain Ly con-
stant from vear 10 vear, sinee weither the method wor the behavior of the
deer e subject 1o much change. The only exception would be in vears
where weather results in an iy rut, i which case pre-lintinge 0[1'3;.‘!;"1-
tons wonld be closer o absoliute aceuracy since they would ru\?r 1:||'l Ill
the vut whicn bucks are less w ary and more active, I i

Hunting Season Age Ratios

I.Smu the 19919 hting season 9,881 deer shot by liters Tave heen
aged by l'nulh development and wear eriteria developed by Severinghans
CEADY. e ages of these deer ave summavized in Fable a7, k

a7
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The anterless hunting season of 1949 followed 20 years of bucks-onlv
hunting, with the exception of the 1943 split season when antlerless deer
could be shot after a buek season, Despite protection, the age distribution
of does shot in 1949 shows that deer older thun 5% veurs were very few.
Similar age distributions were found for bucks jn the period 1950 to 1954,
It is obvious that at no time since deer ages were first recorded in 1949 have
older deer cuntributed 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 as long as 20 years, we believe that
causes other than legal hunting are removing deer from the population at
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 variety of potential mortality
factors other than legal hunting; what these fuctors are and how they affect
the various age groups are discussed in the next two chapters. A more com-
plete analysis of hunting-season age ratios is pending; more intensive study

of this subject is necessary before interpretations can be properly made with
confidence.



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 abjectives 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 always
the largest number of deer that the existing range can support in a healthy
condition. It is also an objective of management to legaily 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 retur 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-dee ratio of about one buck to three does, the aggregate
of all bucks would make up less than 20 per cent and forked-horn hucks
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 vear, it is evident that
legal hunting for forked-horm bucks could not by itself stabilize or reduce

a deer population.
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What percentage of the total available forked-horns are taken by
hunters each vear? This is one of the questions that deer rging ex )c):
ments have sought to answer. In Table 28 is shown the frc<:-;1en§v olf .
turns from 1968 bucks that were legal in the first season following ta ,if':
and from 117 bucks released as fawns, the majority of which \%()u.‘(glkll'?
have been legal under the forked-horn buck Law U;ltil the second se: .
following tagging. e

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 uf!cr.

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

Season of Return after Tayging

“'l’ul?r of ‘ Numbey — Total
Tagging Tagged Ist  Onud 8rd Jth sk Tth  Sth 13th Rex‘:n

Avuirrs

193536 16 L.

193830 34 2 LD LD DTy l

1940-4y . 87 g2 )} TTp Tyttt o

1941-42 | v R AL

194546 . 12 R T 5

1946-97 . 117 13 3 .. . Do - :
L1478 2 Voo LD I T e '

1949-50. ... 17 I ;

1950-51 ... 14 2 LD i e 2

Total. 196 21 ¢

Fotal. . ________ ¢ ]

e of Returns___ . 71 16 P : l ! s
Fawxs*

193536 4 ;

1988-39_ ] S o

193940 .. Voo L LTI T e o

194041 ... 200 .. [0 I Tty T e 5

194142 . 0] 15 2 [0 I 3

194546 .. 20 . R 5

104647 . . 32 [ T T i

19748 ] 2 I X

Total. ___ 117 2 6

otal I

So of Returns____ 18 55 : o '
Toral RETUKNS

Number 29 12 p

......... 2 9 :
Por Cent 17 0 24 4 2 3 5 5 Lo

hu;ksi(:)\rce‘ I(:x\l)' a‘ portion lof bucks developed forked antlers ay 12 months of age, the
< ¢se deer would not have been legal until the S¢ " oy

ul f > second season followi
gﬁf&l'\‘)&l 'l‘hereﬁvre, both first and second season returns for fawns (8 deer (u\)\ll::‘l'f
pust el gux1)§d with first seasca returns of older bucks (27 deer) o give the maximum
sénts‘:he il;:;’giS deer). 1If tlhls is done the resultiug percentage (71 percem-)‘ repre-

] um re 2 6 v 0 < . i
rons i moval indicated by these returns. For further discussion
*
* The total return of 49 deer 1s 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 mumber 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 scason 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 veuar
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 o minimum
return of 27 per cent for all deer during any-deer hunting seasous. ‘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 metmg
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 Chequmnegon
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 Jegal 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 oue illegal kill for 175 acres.

Almost all other evidence collected in Wisconsin since 1941 indicates
that these estimates (with the exception of Kilp's data) are, if anything,
conservative (Table 30). In 1941 the Deer Projeet 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.  In addition,
three adult buck carcasses were found which were apparently crippling

losses.  The indicated legal kill on this area, based on a cout 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 ucres of observed area on a survey of
deer damage to forest reproductmn in the central forest area turned up 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 lQ-lfhuntfng
season (Table 30). This evidence can be challenged on the busis that it
represents an unusual situation.  The town of Knapp was for manv vears a
refuge, und its opening to hunting in 1947 resulted in a tremendous influx
of hunters, with a verv heavy legal kill, and, as should be evident, a verv

TABLE 29
Returns of Deer Tagged in Winter and Recovered in Years of Any-Deer Seasons

Seaxon and Numhber Retvurned

Area & Winter Ner & Age Nwmber Pre- 1950 Pre- 1951 Tore'

of Release laxs Tapged 1050% Hunting 11951% Hunting Retrurns
Chambers 1d, Ad. Buck 8 .- 3 R K}
1046-471 Buck Fawn 3 . i . i 1
Add, Doe 20 1% 3 1 A
Doe Fawn 4 3 . 3

Total 45 1 10 1 i2 o

Crex Mceadows Ad. Buek 17 1 5 i b
PG, Buck Fawn 14 i 3 1 A
1049-50 Ad. Doe 12 - i 1
Yoe Fawn - 15 1 4 N

T'otal 58 2 9 7 l_\ V
Madeline Is Ad. Buek [E] | 2 3
& Baytield, Buck Fawn 17 - R 2 i K}
Coumty Ad. Doe 29 2 4 [
1950-51 Doe IPawn 19 .- 3 1 4
Toral 7Y s R 16
B3-AREAN TOTAL 172 3 1y B 10 44

P cent of Return

T No hunting season until 1950,
* Incluades car kills and starvation losses,
“* Thix deer found dead in the Peshitigo Refuge, Marinette ¢count

O the icland ol herows Clresn P

AN

1t apparent!y

had moved
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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 proportioual 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.

heavy illegal kill.  However, when compared with an average legal kill
in ]chmn county of slightly more than one buck per 100 acres, the illegal
kill of one decr 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
svstem 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 Ieg,dl game. The central checks were \
made on the sume areas each winter, while the northern area checks were

made in conjunction with winter-vard checks and did not include the same
:;Z:(tll:eﬁ:c‘::et::r;;]e‘:n thl;l;c a:léef;n:}’l;lliell())t.:s:;sa:é:‘.lppdruntl) somewhat fess in A similar loss of one deer per 6? acres \‘vus obscrv‘ed 'following the

Some indication of the number of deer crippled by hunters that survive _1949 antlerless hunting season.  Both 1llega.ll lk)llslunl(ll }(;'np}?lmgl losses 'nre
at least until the middle of the following winter’ was found by Kabat, included here. ln' 1950, \\"hen all deer wele egal, a unting losses were
assumed to be cripples, since there were no illegal deer. Losses were

Collias and Guettinger (1953). Their observations at artificial feeding ;
: . acres , ; 951, when :

stations in the Flag yard, Bayfield county, in Februarv, 1952, showed that i observed to be one deer per 61 acres. By the fall of lJol‘, when a second
15 (2 per cent) of 730 deer observed had crippled legs or obvious body any-deer season was held, a reduction of deer numbers in some parts of
scars, presumably due to hunting. These were deer of all ages and both the central and northem. M?S .'“‘dﬂm.ke‘l‘ ‘pvlu‘ce.' .H.“T““”g llotsselsj ‘]ecllf“t’l(l.
sexes, since the preceding hunting scason (1951) was for anv one decr. to one deer per 3_37 acres.  Again, these losses were asstuned (o be enlirely
’ crippling losses, since all deer were legal game,

With a return to forked-bucks-only hunting in 1952 und 1953, losses

TABLE 30 were somewhat larger but not nearly as large as in the pre-1949 buck
Summary of Hlegal Kill Checks : seasons. The two-season averuge was one deer lnft per 143 acres, and
Obsernead R . included illegally-killed antlerless deer :ls-\\'cll as .cnpplcs. In these vears
H ""”',"” Losses® I.:~};::l ';:.:m ; fewer deer were available to hunters than in any of the other recent seasons.
Followiny Ohserved Loxses [ 100 i As a general trend, losses to crippling and illegal killing have been
Season of Avea Acreage No. Acres [Deer— No. AcrexfDeer Legal Deer higher during years of buck seasons than in liberal seasons, but this does
1941  Burnett Co. 2,060 13 158 10 206 130 : not seem to be a hard and fast rule.  An additional consideration is how
1946 Central Arca 2,959 39 76 30 100 130 the number of hunters in the field influences hunting-scason losses.  The
:31: '("'o(")‘(:."‘ _i:(’\'u ;;‘::f; 13 :_‘)? l,: l":'”; ::’: greatest numbers of hunters were found in the 1949 and 1930 liberal
T | seasons when losses were highest. It seems logical to assume that with
Buck-Scason Total 0,262 136 68 75 123 181 more deer and more hunters the illegal kills and cripples would increase,
1930 Central Area 2 7K1 a3 65 107 26 0 Although the mechanics of the interaction between deer and hunters that
1949 Northern Area 2400 36 4 . ‘ » results in illegal kills and crippling losses are obscure, it has been our
;:;;(: (\:,l;:;':,l,.n\'\(,:d 9 ff‘: 3; ::‘,‘ " 4 o experience that such losses will never be eliminated.  The “look before vou
1951 Central Area 1,574 3 325 43 47 7 shoot” idea has been widely publicized for years by the conservation de-
;::; :8;::::!’:: [:’r:: '\8; 7‘ :‘l“: partment and others, but results have not been particularly satisfactory.
1953 Jackson Ca. 864 2 132
1953 Narthern Area 336 3 o7 Illegal Hunting Outside of Hunting Season
| * 19»1{, lQ%S,» l‘.)‘-l‘.). 1052, ;x:\d 1953 inch_ulc Hlognl. kil!s nnu!‘(-rjippling.lnssfs.Hlebtm ;md' 194’[‘ There can be 0"‘)’ speculation about the total Josses that result from
include iltegal kills only. 1950 and 1951 include crippling losses only since these were any-deer o - N / i
seasons. outlaw” hunting outside of the regular hunting scason.  Almost anyone
t Based on an average kill per acre of deor range for the entire county or groups of counties, .




Snaring is » type of poaching that is difficalt to detect, This snared buck
was found in 1940,

who has any eontuet with deer in Wisconsin has heard of illegal Liniting
of one type or another. A good share of the stories are pure bunk, bat
there is no denying that many are nol.

Perhaps the most importunt type ol illegal hunting, though wat by
any means the most well known, is the oceasional deer tiuken by o rusal
landholder to supplement his meat supply.  This drain on the l)'(llnll.llitlll
is difficult to detect, almost impossible to stop, and impossible to evihate,
Yet speculation indicates that it way in tatal Le more important than the
shining or other illegal hunting by transients operating one night heve and
:lmuthvr there.  Nevertheless, the “shiners” who wdvertise their activities
iy use of spotlights and the oceasional shootine vestoe LDV .
<o il"r_g“g' ]mmi"g. ootig of livestock aeeupy

There seems to be a divect veltionship between deer density wnd e
mcidenee of dlegal hunting, During the varly growth ol o deer p;:pnhnlum
public feeling against poaching runs high and few are willing to .nlamt.
they kill deer vut of seuson, Probably very few people da. Onee o herd
becomes well established, bowever, it is a dillerent matter. Gelting o
deer is easier, of course, and as public sentimen covcemning  deer “pro-

lod
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teetion” reluxes, illegal hunting inereases. We suspeet that the amina)
out-of-season kill by individuals for private use, by “thrill-seekers”, and by
those whao kill deer for resale is considerably Luger than most people are
willing to admit.

It is un unfortunate fact that the unavoidable emphasis on “too man
deer” that uccompanied the fight for herd management in recent years
resulted in an increased tolerance of poaching. It should be emphasized
that it was nat, 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 partiei-
pate in such harvest. To assure himsell 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 theve is less public apatin
toward the illegal hunter, the drain on Wisconsin's deer herd hry aut-of-
season hunting will be an important decimating factor.

Predation

Before the coming of the white man there were a tumber of predators
in Wisconsin capable of exercising contiol over deer populations.  Two of
these, the cougar (Felis concolor) and wolverine (Gulo luscus) have been
extirputed from the state, A third species, the nx (Lynx canadensis), is
practically gone, as there have been only a very few widelv scattered
records of its occurrence in recent years.  Another species, the timber woll,
exists only as u remnant population uand pruhubly cannot be considered as
a serious decimating factor for deer except in small, Jocal areas.  In addi-
tion 1o the wolf, a nomber of other species enrreatly tound in Wisconsin
are actual or potentinl deer predators, These include the covote, bobeat,
black bear, foxes (both ved and gray), domestic and feral dogs, and
possibly the raven and crow.  However, their cumulative elfect on Wisconsin
deer can harilly be called great, as the number of deer killed by predators
l.'mllpun,'d to other kuown canses in the !H'l'ind T4 to 1952 was very
sinall (Table 31).

The relative abundunce of some of these predators can be indicate:
roughly by two methods summarized i Tubles 32 and 33, Table 32 gives
the results of one method for the winters of 1945 and 1951, 4 count of
prechtor tacks in snow macle by deer-vaed eruisers. Tracks were wallied
(i order of sbundanee) for fux, coyote, dog, bobeat and timber wolf.  The
anly indicated significunt change in the abundunce of these predators be-
taeen e hwo vears wiss an apparent inerease of foxes in the nothern arven,

The predator harvest by hunting and teapping sinee 1990 is show
in ‘Fable 33, Begause ol variations in hunting and trapping pressure due
o season dates, bownty prices, fur values and so on, the year-to-year tends
in number of animals taken are probably not important.  Wolves are tullied
with coyoles, and bobeat with ]_\'u.\'. beciuse positive species identilication
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Wisconsin Predator Harvest, 1940-1953
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adequate hunter harvests became a reality, the presence of coyotes on the
deer range was probably 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 unproductive
segment of the herd. The Emiting 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 likewise be termed beneficial.

After the herd is brought under control, the merits of the coyote 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.

Bobeat (Lynx rufus). Much of what has been said of the coyote can
be repeated for the bobeat. 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 ¢an 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 cinerecargenteus). 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 prcd:\tion is of any consequence in normal situations.

Golden Eagle (Aquila chrysaetos) and Buld Eagle (Haliacetus leuco-
cephalus).  The golden eagle has been reported as a capable predator of
big game in the west. Leopold 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. A

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 antelope 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
sume 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 pre(lntors'in Wisconsin.
Dog predation is most common in the late winter period when deer are in
poorest condition. Dogs usuvally 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 easily
accessible deer herds in the vicinity of farms or settlements are the pre):.

.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 aﬁ other factors com-
bined. On a statewide busis, estimates of starvation losses have ranged
up to many thousands of deer for the most critical winters.  During recent
years 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 Cheatiin (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. 1f the marrow is almost
solid white fat, the deer is not suflering from malmtrition.  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 procedure. The contention
is that certain parasite and disease infestations produce symptoms compar-
able to those found in starved deer.  Wisconsin ficld and iubommrv investi-
gations by qualified veterinarians showed no evidence that starv.';tiun was
not the factor responsible for death. Although parasites and diseases may



The booe mamow of starved deer lias a red, jellylike appearance such as this
murrow split from the leg bone of a deer found dead in a winter yard.

e O‘l‘S'hlll.’iillh' for deer losses, these agents o date Lave become im-
portamt only when deer are subject 1o« prior stress of pudnatrition on s
inferior vange.

Fawns suffer most on over-browsed  range, since what little tood is
available is beyond the reach of snadler deer.  Eighty-cight per cent of
Josses identificd as starvation Trom 1990 through 1932 were fuwns (Table
A1), The sex ratio in starved Liwns was 100 mades o 100 females, The
composition of adult stirvation losses was 61 males o 100 females.

Very little density data on starvation losses were collected during the
lirst vears of Deer Project activity.  However, a bew records are available
as Tollows, o the Brale River vard ol Douglis connty during the winter
of 19385389, 32 sturved deer were |:irlu-;| up o an area of .:ppru\uu.ulri_\
10 aeves (Swilt, 1916) . Durving the spring of 19483 ju the Town of Kuighit,
Bron county, Forester O AL Sclanidt reported 1o the Deer Project tha biee
o seven deer carcasses while arking a 10-aere traet Tor o tinber sale
o Mav 250 He said, "The carcasses were el disiutegrated whon Sl
becanse of swann seather and birds and other camion eaters having been
present. AN seven deer were tound onone ot Thore sas i abundines
o wedhar at e Lime, ow aastly biroswsed ol ™
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On April 25 and 26, 1949, 14 conservation department personnel walk-
inge abreast at half-chiain (393 feet) intervals on six miles of pre-determine:|
strips i the Flag River deer yard in Bavfield county foimd & total of nine
illegal homting kills, 44 starved deer and four deer for which eanse of deatls
was undetermane:l (Talle 31).  The tot:l acreage ol abserved areas was
compited to be 336 acves, since esch man covered four acres per il
traversed.  This cheek showed a minimum loss of an illegal kill for eack
37 acves; @ starved deer Tor cach 8 acres and a total loss of one deer fo
each 6 ueres of the portion of the vard covered.  “The strips were helievedl
o be representative of approximately 1,740 seres of the vard, which covers
live to six square miles. The 1,740 acres represents the core of the artificial
feeding area where most of the deer were concentrated.  Total loss, il the
strips were representative of this arca, was in excess of 225 deer.

The herd in this yard has been variously estimated from 300 1o 3,000
deer. It is our opinion that in 1949 the actual numbers probubly were iy
excess of 1,500 but not exceeding 2,500, 11 this is true, ;tppm,\'il-llil.lt’h‘ 10
per cent of the deer i the vard were Jost, Assuming that fawns wide up
about 35 per cent of the populition strviving the lmiuing season, the herd
contained 875 Lowns, of which a minimum of about 25 per cent were lost
through starvation.  This loss ocenrred despite a feeding program in which

fn Murch, 1949, veterinarians® went o the Flag yard, Bayfield county, and
examined 33 deer found dead.  Starvation cansed the death of sl 33 deer.
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TAULLE 34
Flag Yard Dead Deer Cheeks
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A fawn weakened by starvation in the High Luke yard, Vilas county, April 1943,

Starved deer are olten not ooticed antil after the snow goes.  This carcass
wits Tovnd v the Flag vard, Bayfield county, in the sprimg of 1048,

iy tons of alfalbe By and deer concentrte were provided 1o supple
ment atural foods,

D the winter of 1949-50 another ehiech m the Flag vard cover-
ing 232 aeves resulted in the finding of 32 stieved deer aned 1O ather desul
decr, o oss of o deer Tor every four aeres iom staevation: and other Josses
ol s deer Tor every 23 aeres (Table 34) . Checks in other northien vards
alsa in poor condition, showed Josses varving from zevo (Stone Lake vard,
Oncida county) to o deer for each seven acres (Cedar Ishaind vard, Douglas
comnty ). Average loss ona total of 2499 aeres checked in northern vairdy
was st stanved deer per 23 geres and other Josses equaling o deer per 64
aeres,

Duving the winter of 193031, which Lollowed twa seasons of liberal
Bonting vegulations, starvation losses on 2024 aeres checked i norther
Wisconsin declined o one deer Tor cach 17 aeves (Table 35) Flag vard

starvition was el less in this winter: one starved  deer was Toumd for
cach GO acres ehiecked CTable 34).

D the period 1931-52 (o 1933-3 1, losses were mech v lueed over
the previons three vears due to mild winters and presumably the improve-
J ' ment of browse conditions resulting from Lierd reduetion in parts ol the
\/' tange. Tuble 35 snmmarizes the results of these surveys,
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How imlmrlnnt are starvation fosses do terms of their effect on the
remaining hord?  The answer to this question is qualified by the difficulty
of develaping any relinble method of censusing animals on their winter
ringe.  We might speculate, however, on the basis of what information is
available,

We have already estimated that losses in the Flag vard during the
winter of 1948-49 equaled a minimuam of 10 per cent of the herd and 25
per cent of the fuwns using the yard.  During the winter of 1949-30
losses were 70 per cent heavier. 1t seems BRelv that unless an increase in
papulation occurred despite the previous vear’s losses, or unless deer were
concentrited to a greater extent e they had been the winter before,
the 1949-50 losses removed no Jess than 17 per cent of the lerd and 43 per
cent of the 1949 fawn crop. If there was uny reduction in the herd as a
result of starvation during the winter of 1948-40 or the 1949 antlerless
limting scason, the 1919-50 starvation loss would then have to he pro-
portionately greater in relation to the toial herd and to the fawn segment,

To date, with the exception of the winter of 1942-43, when starvation
was extrenely lLeavy, these divect starvation losses luve had a rtl:ttiv(‘l}'
limited ellect upon the herd an o statewide hasis. It is our impression that
the antlerless and any-deer scusons of 1949 and 1930 were ut teast in part

respousible for the reduction in starvation losses over what might otherwise
have been expected in eritical areas.  Nevertheless, there is some evidence
to indicate that during the severe winters that followed these seasons we

Many fuwns stueved in northern vacds during the winters of the 194¢0°s due to
a combination of limited naturad food supplics and a large deer herd,
Fiag vard, Bayfield county, March 1943,

tost, in addition to the extra decer removed by them. approxinmately 13 ta 23
per cent of the fawn crop surviving the hunting season in northern Wis-
consin, A large segment of the deer shot by hanters i those seasons could
very well have been added to the starvation losses under & buck hunting law, Diseases and Parasites

[ Wisconsin's deer berd las proved to be remarkably free from hmportant
losses to diseuses and parasites. Fhis conchoion has been reached separateh

by a punber of pathologists working on disease and parasite problenss

TABLE 35 during the period of Decr Project study, As coly as 1939, antopsies ware
Dead Deer Check Summary made ou dead deer i the Brule River vard by gualified veterinaris,
turther investigations by Drso G0 R Hartsough, G 80 Rasshach, 1. T, ;
Spring Ne Yards Searaion Othir Conses _ Total CChaddock, AL M S eBDermid, Se 0 A0 M Nelenid, Jrooand Ko Gl bk, E

o Cheeked Numir A D Nismber 4 D Nuniber A /DN have shown o indications o date that dizease ad parasite infestations
HERN AKEL are important considerations in the management of Wisconsin deer. How-
g 15 IR 20 Rl H 147 1y ., . . o A
o 12 A5 I 35 W =0 h ever, this phase of tnvestigation has not had the cinplasis it desevves,
. 4 I3} ] 1eus 1 196 . N ) . . .
3 ' o2 : 1o i T Fhere are wosnmber of discases and parasites that coneeividbh nay be
R 3 o O (1% 5 i . ' . . ey . .
responsible Jor hewvy deer losses o the future. These are discussed i
' 1" i1 wis 3 Appesclin: D0 Their relative abonduice is shown o Table 36, which
1 " 1 . -
H] N R ;" records the types of parasites found at the autopsy ol decr carcasses between
2 o 2 N ; )

13

.

Neges prer o

1938 and 1952, Nose bots, intestinal worms and Tiver Hokes were the most
LETER RTRCRYRRre My »

Tn were cis s e Conteal Y1 common tyvpes. This shoadd s e fansencn b e voa 4
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parasites in the population. sinee vt all parasites were Tooked for when
TARLYE U0 arensses were posted, aned M s wene sick or found dead Trom atha
; ) . satines hefore posting,
Dreer Parasites found at Aatopsy, 19355932 e ) ,] AN . . . L e
a he incidence ol Tour tvpes of parasites s shown o Table 370 Al
1rrn — the deer exinnined were picked at radom from deer found dued i winter
A alet o :
e . e e vards, except the Novembnr PHEY swnple, whicl were deer shot By hanters,
. . are Ha Ires Despite the wide wvaricty il secasional Leavy infesttion ol parasites
Nasth Cenfral  eultaral Lo £t . PR : - ¥ 3
P e bt parasites and disenso Fave uot been an inportant Factor in deer Tosses
Naner of Decr Exanine ] . o . i i
) 1 IR ITIE DA £ Ot 13 s 1 -1 during Deer Project studky,
Noegaliveo oo o0 L. 71 i 7 : T : {
e i 15 g "3 14 Aceidents
Pasitive Infesinten with :
O o Mure Spevies L. 113 - 5 1 190 o Doer et deatl i w0 vardety ol aceidentad wavs. A Teast 13 Lypes
Nose Husts 5. T, ) . . . L .
i st ot R RO ! . a5 114 of fatal accitlents have been verified by the Deer Project:
ntestinad Wisans ... .. 35 ] El 4t HR ] i i - '
Liver Flukes .o .. . 318 3 ’ e o 1) Killed by wulemnobiles,
o . . - - FF - . ’ -
:,;my,\tulm.\,_ S~ .. 1 22 17 2y Killed by trains.
deve. L . B - 7 ; y B i
Tapewarms. .. .. . 5 ! 1. f“ 39 l‘,nl;mgh‘d in fences.
Caceidia. _ . 4 ) ) " o 1) Feet canght while reaching for browse.
Ticks. ' 7 i Y In ' il i
R I . - 1 1 1 i 3% Tepaled on branches while running.
t
' 6) Fallinge over oliffs.
71 Falling into wells ad silor pits.
51 Mived monuck around swarp edges.
Gy Dresaned swhile swinnming or after Fdling thronglejee,
TABLE 37 .
fneid fB > . . oar Bucks oceasionalty Tock Lorns while fighting dusing the mitting seisun e die
neidence of Deer Parasites in Northern Area | of exhunistion or starvation.
i
i
- . - . - I
fherasife aed Noo fher Noo Nogatie N faeitive Tster! Toster! Ihr €0t i
frare of el B ined Fawn Adalt Fewen :ldy.’:‘:; Nl fre Frositio Pt - —:,:J':;t,
Liver Il
Aprit Twas i 5 8 o I 17 0
Noav, Yo . . BT T~ r
Aarch 190409 18 0 5 2 1N o ‘l;)
RYEE{I SN . . . o 3 " .‘.:
o e “: B o L
Langwaorties
BETISTIR FINN S S ntl [ B} 1] ¥ bt { u
Apeil 1950 24 . 5 1.5 T
.. - .. ; ; i
Total L . | K153 \\ T |v-; o |i,rv
Nose Hats
April boes . i 45 x 17 5 a6 oo TS
Mturcl 1 . N 1 1 14 1 L2 I W
2 a7
Total 1on Tan o ae

Tl worns
Alarch [t 28 B8] i 4 i 2 ' 11
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10} Trupped on ice floes.
H) Struck by lightning,
12) Poisoned by herbicides.

13} Buck fighting,

Other causes have been reported, such us deer jumping through plate
glass store windows, hut were not verified. There is some indication that
deer badgered by flies and other insects are more susceptible to accidents
than other deer.

Perhaps the most important cause of accidenta] ‘death is the automo-
hile, since several handred deer have been run over anmuadhe i recent
vears {Table 38). As long ago as 1937, at leaxt 192 deer were killed on
Wisconsin highways.  Automobile deaths are the enly accidental ones for

BRI ) ST
which objective records are available.  Thev must be considered minimums, -:,‘fi"’{""w;‘
however, sinee many deer hit by cars eseape into the woods and die withon
|wing l'rnrm'.(liulc:ly found, or are fonnd but not r{fpm’tm], Although anto-
mobile wnd trainy kills may be a serions factor Tocally, it s douhitful that

accidents will ever be impurtant mortality factors on u statewide basis.

TARBILE 98
Deer Killed by Automaobiles, 1931-54°
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This deer dicd after heing caught by o {om Letween twa (l(lywl}' _L?ruu:n: rees
while reaching hitgh for beowse. Price connty, _\p|x|, IR



Chapter X

A Life Equation for Wisconsin Deer

In Chapters VIII and JX 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 extent 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 mortality 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 Humerstrom, 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
usuallv 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 funx-
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, chzmgcs in
the absolute rate of increase are brought about. If we return to the first
example and reduce the rate of reproduction Lo one fawn 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, respectively.

(Ih:\nge: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 apparently
closely related to range conditions, which in turn are related to population
densities. It scems likely that in deer, as in monetary investments, there
is an optimum stocking or capital investment, which if exceeded will sub-
ject 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 yearly
“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 eritically, accepling
those parts for which he feels there is adequate basis in fact, and apprais-
ing the reasonableness of those f‘or which there is not.  If the equation does
no more than stimulate thought regarding the anmual interplav of the
various factors, it will have achieved an important purpose.  Table 39 gives
our interpretation of the average annual Jife equation of Wisconsin deer
during the period 1938 to 1948. In these vears the herd was increasing
in size and Jegal 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 supplies and
to normal maturing of yarding cover. A similar equation for the years
since 1948 would be considerably more complicated because of the vary-
ing effects of antlerless, any-deer, und forked-horm buck hunting seasons on
sex and age rativs. 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 are intermediate between those found among 31,932 dcer
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

Faiwns Adults*

Deer ——— —- e~ Total
Season Tupe of (7ain or loss Lost Bucks Does Rucks Daes Deer
PRE-HUNTING POPULATION 171 159 250 420 1,000
Hunting  degal KiN_____________.._. 75 75
Crippling Loss._ . ... ... .. Y 6
Mega) KW .. ... ... 89 15 15 20 34
Totab. ... .. .. 170 15 15 101 39
POST- IIl'N'l ING POPULATION 156 144 4y Aut 840
\\Inlﬂ Starvation. - N 1t 20 19 2 5
Predation, l‘u.uhh\g, m 1 V) [} 4 11
Total .. ... 73 26 25 6 16
I'lll~ |<‘AW NING l‘()}'l»LA'l‘lUN 1301 119t 143 365 THT
Spring Fawning Season Gains ... . 411 207 130 114
POST-FAWNING POPULATION 311 207 273 484 - 275
sSummer Weatl ness, Disease. . ... 174 122 33 24
Poaching, Accidents, ete. . .. 36 8 b B 15
Total ... ... 215 130 a8 <) 39
PRE-HUNTING POPULATION 151 164 265 446 1 060
POPULATION GAIN OVER PREVIOUS YEAR Hey

* Includes hoth adults and yearlings,
fhhese deer are removed from fawn group and added to the adalt group as fawning season gitins

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 lamting
seasons of 1950 and 1951, For these samples, the pre-hunting scason ob-
servations averaged 21 per cent bucks, 54 per cent does, and 25 per cemt
fawns. The average hunting season ratio was 30 per cent bucks, 40 per
cent does, and 30 per cent fawns. The intenmediate ratio was chosen
because, as discussed in Chapter VILL the true early full populition rativ
secins to fall somewhiere between preshunting-season and  himting-season
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 us well as buck-doe-fawn ratios.

The sex ratio within the fawa class (52 per cemt llldl( 8} s upplo\l-
matelv that fonnd amone D O8O Fawae oo b
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factors in the equation are explaincd in the following paragraphs, which
are mainly summaries of information from the previous two chapters,

Legal Kill.  Approximately two-thirds of the 1,440 antlered deer seen
on pre-hunting population ratio tallies from 1940 through 1949 were forked-
horn bucks, the remainder being spike bucks, most of which were probably
yearlings. A similar proportion of forked-horn bucks was found during the
1950 hunting season, the fivst modern season when both forks and .splke
were legal game at the same time.  ln checks made that season, 63 por
cent of 815 antlered bucks had forked horns. I the equation, therefore, we
have applied the two-thirds proportion to the 250 adult and vearling bucks
in the pre-hunting population. with a resulting total of 167 forked-hom
bucks that were legal game in a buck season.

What proportion of these 167 bucks would be shot?  Fortv-nine
hunting-season returns of deer tagged in the winters of 1935-26 through
1950-51 indicated that up to 71 per cent of the forked-horn bucks might
be shot by hunters iu the fivst vear in which the bucks were legal game.

This is pluhlhl\ a maximum harvest. At the other extreme, 3?) per cent
of 842 bucks more than one vear nl\ shot during the 1950 hunting season
were vearlings, indicating a turover rate of 38 per ceat. Indications in 1930
were that thc proportion of yvearlings in that vear's population had beea
reduced by stavvation losses during the previons winter. Thus 38 per cent
is probably a minimum harvest figore, The actuad turnover rate in bucks
apparently lies ,\()lh("\\’hCl'L‘ between the extremes of 38 and 71 per cent.
For the equation we have estimated a legal harvest of 75 forked-horn bucks
{45 per cent of the 167 uvailuble Tegal bucks) wnd a crippling loss ot six
forked-horn bucks (three per cent of the available legal bucks) for a totad
removal of 48 per cent.

Crippling Loss and Hlegal Kill ave based on dead deer checks made
in late winter and early spring following buck hunting scasons from 1911
thraugh 1932, In these vears a total of 190 hunter- h"cd deer were found:
this numlw includes unl\ those deer for which death by gunshot could be
determined  positively. ‘All the forked-horn bucks were assued  to be
cripples that died after hunting was over, since they were legal game when
the season was open. The total was viade up of 12 cnpph d forked-hom
bucks and 178 illegal does, fawns and spike bucks. This is a ratio of one
cripple to approximately 15 Megals.

The question next arises, what s the ratio of legal kill 1o crippling
Joss?  We have somewhat arbitrarily chosen six lorked-horn bucks, or ciglt
per cent of the legal kill, to represent erippling loss. This estinate is based
on the assumption that the 1115 valio between cripples and ilegals s
aceurate. I so. the crivnline locs vt e reae cioht v ot 1e Lo b
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a known kill on any specific area,  Jlowever, 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 adult 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-horm buck to 15 illegal deer can be translted into one
cripple for each 3.4 spike bucks, for each 6.3 does and for each 5.1 fawns;
or six cripples for each 20 spikes, 39 does and 30 fawus. Megal fawns were
divided cvenly between the sexes for want of evidence that a different
situation existed.

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

The hunting 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 occurred, 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 northern vards, mainly the
Flag vard of Bayvfield 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 sturved in equal proportions.  We have removed 13
per cent (20 males and 19 females) of the 300 fawns in the post-hunting
population from the cquation as starvation losses in an average vear. Adult
starvation losses 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 3 adult does, or a
total of seven adult deer to 39 fawns.  The adult sex ratio in these Josses is
the oue that was found among starved adults on dead-deer checks,

Predation, Poaching, Efc.  Losses to discase, accidents and old age
are also included here.  The ratio of four fawns to live adults is the same
as found on dead-deer checks for nonsstarvation 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 canses.  This figure results in a higher ratio of
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starvation to non-starvation losses than were formd on dead-deer checks
but this is intended to account for the additional, previonsh unnw'mlrvri
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 prc-fa\\\?ni;w
season population had 143 bucks, 365 does, and 249 fawns of last vear — :
total of 757 decr. S ‘

Fawning Scasons Gains are of two types. The fisst is 0 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 the cmrc:ﬁ
vear's fawn crop, last vear’s fawns become vearlings and are trunsferred
to the “Adults” columns of the equation (‘whi(;h include \'("ll‘“ll"‘%‘) ;
additions to the adult segment of the population.  This transfer s iliontod
by daggers in Table 39. The 119 doe fawns are assued hv.
none of the current vear’s fawa crop.

The sccond type of fawning gain is the production of fawns at the
rate of 1.42 fawns per adult doe. This rate was derived in the !i)l!mvin"
manner: From 1939 to 1951, records of 141 pregiiant does were uhminua
.fr()m wirden's seizure records, and Deer Pr()jcct\ autopsy and field notes
These does were carrving an average of 1.6 fawns cach. Information nin'
non-hearing does is available ouly from a sumple of 46 does that
two vears old or older at Fawning time and which were col.lccl("d from
1949 throngh 1951, Fortv-one of these does (89 per cent) were bearing
fawns. .Tlms. the average production per doe that is two veurs old of nldo-;
at fawning time would be: 1.6 fawns per pregnant doe X 89 per cent
productive does = 1.42 fawns pur doe. The latter ficure (1 4"') multi-
plicd by the 365 adult does in the equation vields lhi \'cur's“ ';\\’H Wo-
duction of 518 fawns.  This is the number of fawns ‘.u' tix-nv of hl";l
and before post-natal mortality has occurred.  The sex ratio of 311 l?l]'
to 207 female fawns (60 per cent males) is that found amony l(i?‘il en '“_“" t'
examined during the period 1949 through 1951, This is t]w\nnl\' : ]IH; ll)\
Wisconsin information on this topic. ) ‘ o

is indicated
re to produce

were

The number of fawns produced can be confirmed at least in xrl by
another approach, During the 1950 and 1951 hunting seasons 17‘5 );‘
cent ,Of 2,094 adult and vearling does shot by hunters \\'(:l'L: n(llull; .H' Il)l(\tl
yearling segment (25 per cent) of the fall ’lmpululion is not i ;l;ifit"lllll\'
productive in Wisconsin, then the average fawn production i:o:? all ‘(]1:

at fawning time can be caleulated by multiplving the average ml;nlwr‘ (J'
fawns per adult doe (1.42) by the per cent of adults .‘mmn\u the does :

the herd (75 per cent). The resulting total of 1.06 rcpr(wvnl\;: the av \ ]r”
number of fawns produced by does in all age classes in tAhc i\vrd .lh(xl‘lliu'
cquation, if the total fawn production of 318 is dividel by ‘thv t l‘ul
number of adult and vearling does (484; which is dcri\'cd‘ by adding (:l‘\-
365 adults and 119 vearlings), the result is 1.07 fawns per doe :)f 'l“z-“ 1 ‘\'l
This is not different than the known production of 1.06. e
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The fawning season added 249 yeawrlings to the adult class and re-
sulted in a new class of 518 fawns.  After fuwns were born, the post-
fawning season population on about July 1 consisted of 273 bucks, 484
does and 518 fuwns — a total of 1,275 deer.  This is the high point in the
year’s population, :

Stmmer 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 bheginning of the equation have consistently
shown a survival by fawns to fall of approximately 0.8 fawns per doe. It
may be that many fawns are born dead or die within a few davs of bivth;
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 fuwn crop.

Poaching, accidents and predators result in additional summer Josses
to all uge and sex classes, although not nearly as large as weakness and
disease losses among fawns.  Here again are losses that we not measured;
our estimate is that 36 deer were removed by these causes, 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 does are removed by weakness and
disease, since we believe that summer losses in the adult population group
are weighted to does.  This is becanse the physical stresses of reproduction
makes does more vulnerable o envicommental fuctors such as  disease,
accidents, and predation than at other times of the vear.

There seems to be a very definite diflerential mortality removing
higher percentage of male than female fuwns in summer.  The primary
sex ratio discussed under “Fawning Season Cains” was 60 per cent males,
By fall, however, this percentage had declined to 52 per cent males, as
indicated by pre-hanting-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, somiser Josses have vemoved 8 hucks,
39 does and 168 fawns from the post-lawning population.  Thus one vear
after the cquation hegan we have a pre-hunting season population of 1,060
deer. Included are 265 adult and yewling bucks (23 per cent), 445
adult and yearling does (42 per cent) and 350 fawns (33 per cent).
These are the same percentages with which we began, sinee this equation
represents an average annual picture for a lO‘)'l'&lr pvrio(L There is a
net population gain over the previous year of 60 deer, or 6 per cent of
the original group of 1,000 deer.  The net wmual increase of 6 per cent
tor the period covered by the cquation scems small; however, when 6
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l'.lC history of deer over-populations and accompanyving degeneration of
winter cover and natural food supplics in Wisconsin indicates that an
increase of this magnitude between 1938 and 1948 is entirely within reason

It is significant to note that legal bhuck hunting
very small part of total deer losses.  OFf the 4
by all causes, only 75 (16 per cent) were taken as legal game. It is also
significant that losses to crippling, illegal huuting season kills, and s~t'|r\'-l-
tion totalled 141 deer, or 31 per cent of the annual total. I are 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

accowmts for onlv a
" ,
58 deer removed each vear

These are all
the use of more
reduction.  The
red by the equation
deer in Wisconsin wus not fully realized.
This life equation emphasizes two important points.
the magnitude of deer population mech
managers, such as the inefficient h
buck seasons, or the extent

It demonstrates
anisms that are important to game
arvest by huaters during forked-horn
and importance of fawn production to future
populations,  The equation also shows where there
knowledge of decr population behavior and points out the most important
research problems for future study. Certainly we know very little ab;)ut
such things as the number of deer taken by poachers, or the causes and
size of fawn losses in summer, or how many fawns bree  ellects
winter starvation stresses on breeding does.
if this equation is to have maximum uccuracy.

are gaps in our

d, or the effects of
These things must be known
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Part TH —THE DEER RANGE AND TS
PROBLIENS

Chapter X1

The General Environmient and Summer Deer Range

The Present-Day Environnment

To better anderstand the eavironment of Wiseonsin deor tocy . aftes
mwore than three centuries of  dommumee b the white wan, something
must be known abont Lisd-vse and ity relation 1o habitible deer rnge,

The total koed arca of the state comprises ahout 35 million aeres. A
well-distribated svatem of vivers wnd iubind Jakes provides oy adeqente
supply of fresh water, The gineral topedraplivg s charncterized by rolling
hills cnt though by broad viver vadlevs, Ievations viry from 381 foe
above seaclevelbat Lake Michigion to 1900 feet at Bil Mountain i Murat hon
corply,

Wiseonsin CXPUTICnees  extronnge temperatire vances from 30 <ln-;|'m-u
below zevo to T degrecs ahove soro. Precipitation. especiaile during the
winter, beeares o factor of considerubke fportanes todecr managoment,
Average monthihv temperitare, totad precipitition soed soowtall e viven
i Figure 12,

Fignre 13 shows that the best agricnltaeal areas lie i the soutliern
bt of the state. The growing season in Wisconsin varies {rogn 170 davs
in the south to as Jow us 80 davs i the north (Wis, State Phiming Board,
P45 The voud soily in the sonthem part of the state are Gvondide to
such row craps ax corn while the more stony ot sandhy soils ol tie v thern
agricelanal areas. even thongh hapered by o shiont LW season,
provide good pastire wd hay Jand. Althoneh ditlerent vrop producing
potentials exist o the northern and soathermn halves of the sty dairving
is the magor agricultural pursuit in hoth vegions,

The general distvibution of vesetative tvpes thonghiont the state iy
shown i Pigane 1L A thorongl disenssion of the inportant subject of
seils and forests s found 0 Wilde, Wilson, .od White (3949, It is
recominended for further information on e relatioiship between soils

and decr ringle,
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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 Jands 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 16 million acres were in public ownership or
coutrol and open to public hunting.

TABLE 40
Wisconsin Forest Acreages in 1950°

Nuwber of

Furest Types Acrea
Commercial Forests
Old-growth saw timber. L. 300,000
second-growth saw timber_. oL 1,500,000
Pole MY . . e e L. 2,000,000
RestCRINE . oo oo oo e e 6,900,000
Poorly stocked and denuded . ... . KD KUV
Total 15,200 000
Non-commercial Forests .o ... ... . HO0 LD
Lands Reserved for Parks ... ... - .« 200,000
Total Acreage. .- - .. .. e 16,000 O}

Commercial Forest Speetes

MardWoOdS . o o oo o o e e = an 6,150,000
ASPEN . _ ool e e 5,900,000
Spruce and Firo. oL oiaaaoaen 1,000,000
Novrthern pine_ ... oo oaio e 1,250,000
Total Acreage_ .o _ . ... oo 15200 000

Forest Gwnership

Federa) Ownership or Management

Natdonat forests._ oo eeaaoa oo | 422,000

Tndinn dands. .. oo o e 450,000

Other lands. .. .. .. .. . [ 228,000

L AT T I 2 100,000
State, County and Municipal o ... ... 3,000,000
Private

Farim woodlots . 7 e 5,600,000

Other lands {including industrial forests) .. 5,300 L0000

Total Avreage ... .. [, 16,200 000
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Figure 13, Generalized wap of Wisconsin soils {after Muckenhim and
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Farnm crop and pasture Lids number about 17 million acves, of which
ten miillion are in crops and seven million are in pasture and other nses.
Wisconsin ranks as the leading dairy state in the nation. Tay, cora, and
oats have the greatest crop acrcages, and o wide viricty of other grains,
vegetables and fruits wre grown,

The remaining lands comprise about two million acres. Urban and
industrial areas occupy wmore than one million acres and the renining
acreage is made up of roads, railroads, wnd other non-forest and nou-
agricultural lands.
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Figure 14. General 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 und distvibution of deer during the sunmmer in most arcas
of Wisconsin are ‘UE(I\ Euvunul by the number of deer the winter range,
rether than the simumer range, can support. All of the stute’s 16 million
acres of forest Tunds and much fann Land provide the habitat vequirements
for deer in the sununer maonths (Figure 6 and Appendix ). In contrast,
deer during winter are limited to an estimated 1% million acres of runge
{Figuwre 16).

All other things being Tavorable, many tines more deer conld live on
the summer vange than have ever been present historically, or will eonceiv-
ably be presentin the future, i it were not for the linited arew and linsited
cupacity 10 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 we timited by food deficiencies i summer.

Some idea of minimun densities of deer on summer vange s shown
by [igure 15, which gives the ostimated deer kilb per square mile of deer
range i the TU30 hunting scason. o this year deer of all uges and both
sexes were legal game for the fist time Bie nany years. 1t is obvieus that
deer densitics were high on the sunier range, since hunters took onlv a
fraction of the total herd,

Agricultural development indivectly dinits the deer popubitions i
wajor farming regions, Fortilized favn crops are apparently nore palatable
thum the best availuble vavarad foods, and deer do not hesitate te muke
wse of crops when Llic_)’ are availables T these agricaiorad wreas,  the
maximune density of deer will be determined by the toleyunce of farnsers
fur depredations by deer on their cultivated crops, or h\’ hmitations in the
ability or desirability ab puvment by the state for cmp s wiage, rather than
by the abili itv of the hubital to suppart decer,

Ideat surnmer deer habitat contains a wide variety of cover types inter-
spevsed with openings and supplics of resh waters An cqually wide varie ty
of food plaits should exist. Althongh drouth. Hoods, (hl()]ll(ll:" inscots,
aud fire can alter considerably or even destrov areas of sunamer range, theae
has been o indieation during the conrse ol this study that these factors
have so Tar bad more than o very locad and teaporary etfect o the deer
population. Histonicullv, fire has been an iiportant ceotogical factor, and
is vesponsible i lavge mcasore tor the present composition of Wisconsin's
foreste. Dl recent vears, however, the control of - ive l|uu||gl1 pres
vention and Baproved sappression methods Tas practicadlv eliniated this
factor as soomthience anthe environent.,

Puting penods of hivh inscet wnpbers inc the v months, deer are
lrequentdy obiseoved nsing water areas saad woodlond vpenings where breeszes
act Lo redoce the dnsect pubaoce. The adeguate intenpersion o these
water areds ond openings nndonbtedly Tnttuencees the distnbution ol deer oy
stinner and should be recognizced as a desirable coponent of the sumer

ronde,

e i o ooaharhm

Wisconsin deer iiesmmmer hone few probloms concerning Toad and cover,
) {

The Crop Damage Problem

Deer dannige to farme orops is the principa] nanazemenl problen
associated wath stnmer dees onges s Danage by deer thiongh taonpling
atied I)I'H\\ﬁl-ll\'_‘\' ‘1<'r‘iuxhll|’xl Crups, ovchards and ]lll(f\('.tp!ng has heeu i
continnies to be wovesing and costhy range problenm,
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Deer tood habits in relation to farng crop orchards, crunberries, Howen
girdens and lndseaping follow & peendiny Lnd unpredictable pattern

Despite the availubiility of adequate aturad foods, deer often persist in

hrowsing crops. Pertilizadion and irrigation apparently enhance the palita-

Agricultural dumage hy decr is not confined 1o row eraps. The bark of this apple
tree ina Baxfield connty archard was stripped off by decr, Muy, 1951,
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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 to
agricultural areas, damage to crops is sure 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 serions deer damage in the agricultural areas of the southern
peninsuly, and since 1948 has conducted special deer harvests in arcas of
high deer damage in an effort to reduce damage. The states of Washington,
Utah, 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-aut solution to the deer damage problem. 1t s
obvious that herd control through humting  seasons offers the best and
cheapest, although by no means complete, solution. It is not implied
that deer populations must be totally climinated from agricultural areas.
Deer populations must, however, be carefully controlled to prevent andue
interference with legitimate agricultural pursuits.  The incidence of deer
damage is closely associated with the density of deer populations; however,
no specific formula for this rclationship in Wisconsin can be written be-
cause of the considerable variety 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 thein have been successful
in cerlain areas and failures in others.

The deer-proof fence, although expensive to construct and maintain,
hus been the most satisfactory for small areas of recurrent dumage on high-
valne crops (Longhurst et al. 1952).  Singleawire clectric fenees pro-
vided with shiny metal danglers have been moderately successful when
they can be put in operation before damage beging to occur {(Ilule, 1948),
Chemical repellents have not been as generully successful as fences, but
certain crops have been satisfactorily protected by repellent applications.
There are several commercial deer repellents on the market today that
have been tested in Wisconsin (Thompson and Keener, 1951).

There wre many other unusual methods for which users cluim good
success.  One back-woods Wisconsin farmer says half-seriously that w well-
worn union suit located conspicuously will do the job.  Woll droppings or
moth balls vliced at intervals armnid the edoe of o field are revortedie
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TABLE 41
Deer Damage Payments, 1932-1951°
Payments for
Crop Fence Total
Fiscal Year Damage Construction Ezpenditure
1932-33 . ... .. $ 4.,259.70 $ -- 3 4.,259.70
1083-34. ... .. 1,773 .85 - 1,773 .85
1934-35_._.... 5,746 .14 . 5.,746.14
1935-36_ _____. 5,040.00 . 5,040 .00
1936-37 . _ ... _. 5,413.24 . 5,413 .24
1937-38 . .. ___. 6,578 .54 3R1.06 6,950.60
1938-39_ . ____. §,428.00 1,161.01 7,589.10
1030-40_ __ __ __ 9,427 .67 2,276.70 11,704 46
1040-4Y ___ .. . 12,405 .73 1,810.17 14,245 .90
194142 __ ___. 11,623.95 545 .21 12,169.16
194243 . ___. 10,006 .45 .- 19,006 .45
1043-44. ___. .. 14 ,690.04 21.04 14,711.08
194445 __ . __ 23,725.50 7.40 23,732 .90
TOA54G .. .. 26 ,329.77 2,217.06 28,546 .83
194647 . . _ ... 25,402.59 2,119 .08 27,521 .67
TO748 . H2,726 .16 2,256 .39 54 ,982.75
194849 ______. 45 ,839.29 1,605 .81 47 ,445.10
1049-50_ __ __ _. 39,998 .03 A0 .00 40,498 .93
1950-51 . _____.  37,492.61 - 37 ,442.61
1961-52 . ____. 21,378.55 o= 21,378.55
10562-53 . __ ___._ 8,084 .57 13.00 8,097 .66
1053-54 . __ ____ 13,049 .14 - 13,049.14
Totals. ______. $396,370.60 3 14,044.01 %411 ,311.9)
*Compiled by Otis 8, Berstog
TABLE 42
Deer Damage Claims, 1950-51 Fiscal Year®
Claims Payments
ftem Number Per Cent Amount Per Cent
Corn. .. ... ... 172 41.5 10,765 .37 U8 8
Oals. . . .. 67 16.2 7 .S08 48 19.8
Garden Vegetable e 5H 13.2 3,967 28 106
Beans. o o ... 39 9.4 2,005 .79 5.6
Hav Crops . . ... . ... ..._ 31 7.5 3,454 .88 9.2
Fruit & Forest Tree; 27 6.5 7,009 .31 18.7
Buckwheat oo . .. _____._ (B3 3.4 1,427 .70 3.8
Sugar Becis o oo __._. i 1.0 1,053 .51 2.4
Miscellanvous*® 5 1.2 240 .26 0.6
Totad . o e -o 414 100 .0 347,442 .61 16 .0
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Isolated agriculture in forested areas will be subject to deer damage
as long as deer populations are present. 1t 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 lands 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 arcas 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 Been 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 Muskmetons  Alsike Clover  Landscaping
Cahbage Flax Raspberries  Red Clover ’ansy Seedlings
Carrots Millet Strawbherries  Clover Seeding Pasture
Cauliflower Oats Watermelons Straw
Cetery 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 Deér Range

“Every range is more or less out of balwnce, in that some
particular 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 lutitudes 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 Jower than
the carrying capacity of the summer range.

Wisconsin’s winter deer range comprises about 10 per cent of the
total deer range. Figure 16 shows the general location of 819 deer vards
that comprised the principal known winter range in 1946, Similar per-
centages of deer range 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 particulur 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 runge 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 canmot 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 vard substantiates this idea. The principal characteristic of
a yarding area is its topographic location and cover; lowland or swamp
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Figure 16. Wisconsin winter deer range. Each dot represents the location
(but not area) of a deer vard in the period 1945-1950.

areas are particularly favored, especially if the cover is coniferous.  These
areas provide shelter from winter winds and to some extent they limit
snow depth, depending on the cluracter of the cover present.  Adequate
food 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 compuratively mild, snowless winters, deer

runve freelv over a considerable nortion of their stimmer ranee. forueing
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Figure 17, Winter deer range in Suwyer 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 areas that provide
the best protection from the clements.  Deep snow, which linders 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 maximwmn of 130 duavs, the average period being
about 90 days. In Wisconsin, deer are usuallv able to range frecly umtil
late in December and frequently until the middie of January.  January,
February and March 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 yur(ling period
to extend well into April.

Before discussing winter range conditions one paramount point should
be recognized. In winter deer depend on those plts that have grown
above the snow level to provide enough tender buds and shoots to supply
sufficient feed for the deer concentrated in a varding area.  If deer keep
eating all of the browse produced by pluuts on the winter range vear after
year, they will eventually reduce the ability of the plts to produce
enough food to carry the deer through a winter.  Such damage can cause
a plant to die, to live but produce onlv a small nunber 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 plant within reach of
deer is no longer able to produce new growth.  Thus the purpose of anv
range survey is to determine the w cll.ut- of the plant from the sl.m(lpmnl
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 hubitat, 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. I 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 ferhllt\'
may afford a valuable index to trends in status of populations in relation to
the general adequacy of the range and that such measwrement 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 runge status.

Since the major limiting factor in deer populations is the extent to
which winter range can support deer, the hasic problem. of management
is 10 determine the carrving capacity of the winter range through inventory
and analvsis.  Ways and means must then be devised to (1) control decr
popul.nmus within the limits indicated; (2} increase the carrying capacity,
through manipulation of food and cover; (3) increase or extend the range
by providing the hasic 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 C hapter XHI.  Other methods
of measurciment, such as the one suggested by Cheatum and Severinghaus
(1930), wre usually used as supporting evidence.  There are few states
where evidence of over-populated deer ranges Lave heen accepted by the
public without Jong and troublesome debate.  In most cases the faets
supporting the idea that deer p()pul.mum must be limited to the capacity
of their runge have been contested or lubeled as pure bunk.  This has
necessitated  the development of many diverse methods for proving that
certain limitations have been nnp()wd upon the capacity of the land 1o
produce deer. The fact that limited winter range controls deer populations
appears to be a simple problem which should be readily understood and
aceepted, l’nfmhm.ll(l\ it is not so simple and (vlt.unl\ not so casilv
inderstoo:l, since in all states where this problem has nunifested itself
there has been atime fag of anvwhere from i few vears to several decades
between the time when recognizable signs of over-population are noted and
the excention of corrective action,

It is difficult to analvze the veasons why this cardinal truth is so un-
palatable to the general publie. Perhaps a long historv of too few rather
than too many deer overshadowed the impending danger 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 1o protect the existing populations, found it impossible to believe that
untimited increases in deer popultions were controlled by still other factors.
At any rate, the tragedy that befeld the mule deer on the Kaibab National
l‘()lt‘sl in Arizona (Mam and Locke, 1931), where too much predator con-
trol and a limited harvest vesulted in too m. wv deer for the range to carry
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 much-pnbhcxzcd
deer problemy in Pennsvlvania, which pre-dated our problem in Wisconsin
by almost a decade, was also rejected. A deaf car was turned to these
and many other warnings.
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Cood winier range shaold Tave plenty of available nataral browse, such as this
white cedar.  Price county, 1935,

The reasons for vejecting the idea that the carrving capacity of the
Wisconsio winter range was limited and that over-populations would result
in fewer and smaller deer were many and varied. Some people refused
to vecognize the faet that deer were linited during the winter peviod o oa
small portion of their total range. 1t was even snggested that deer didn't
need food during the winter months becanse they stared up w sufficient aver
al £l v the full to carry them throngh the wider, By and large the avernge
pesson wis just simply aninformed about the requirements of deer and the
status of abeir habitat. A Tew sellish porsons. who wnfortinateh made
the Joudest noise, stublorly refused 1o recagnize even the most slnions
conclitions when they woere clearhy pointed oot ta them,

Becanse of eriticiso o opposition which met the ides that diees
populations et he maaged sestoet conformity with the CUTE R Clacin
of their habitat, it was obvious that no short cat to hend nsoagenent would
be Tound and the long and ardaous comrse would Tevee 1o be tahen Prior
to 1910, when the Deer Project becan field investications of the Wiscoinsin
deer problein, there was wanple evidence tlud sometiing was wiono, AL
though there were many guestions that conld var Le addequately s el

withont extensive beld studyv, the hasic ]m:Mwlu waes ko

A

W
,‘

[
As early as 1830, over-browsing way noted i a few northern vards, his white
doay high as deer could reach and was photographed an

Price connty during March, 1934,

s brows

cedar v

Evidence of Range Status Before 1940

For more tHan o decade prior o P40 there had been inereastn s

eviddenee that deer concentrations on porions of e wintes range wee
too furge For the rimge 1o cary ot i sustained basis. Dead deer were beine
found each spring with increasing regukoitv, Althoneh the question of
Low and why they died provided substunce Tor sy s arginnent throngh-
out thie Teongth and breadth of the stue, those peesons who knew how ond
whiv they dicd had cause for gred Bofuted cases o over-browe <
. : - . L. " e oy P .y L . R
g wnd stivadion were showine up os e as P30 {Swilt, 196G T

FUST s ealonsive actificiud Il'rdih}_{ Progrim s b v it oo rive

foconeerty,

\ Lo Ler RTINS
vadley e Donglas connty i an cfiort o sistain everpopuiitions ot e

on an sdeeady over browsed range, Toas inderesting toonote that this area

Toiid been ostablishiedh as adeer “eefoee™ w few vears carlior aod the Treinge
Statns coptimned untid 150510 Saalt {TUAGS n~]n-|tml that Tollowing the
Fead swinter of 193536, heavy over-browsing acceorpaniod by deer starnvi-

Picn v as reportedd inosin northiern conntaes {Feme 159



152 Winvenr Dekr Ravay

e hrule H.

Deviia L.

iy 1
N Totagetatic R.
rhal L

LT = S O
O earETYE

RO

Figure 18. Areas where deer starved in the winder of Y3536,

In 1936 the U. S. Forest Serviee made a formal request to the Wis-
consin Censervation Commission that 14,000 deer of any age or osex he:
removed from a 600,000-cre area within the boundaries of the Chequa-
meyon National Forest in Sawver, Price and Ashland connties. This request
was made in recognition of the fact thatt excessive browsing pressure: by
deer wonld ultimately destroy the capacity of this range to suppoit deer.
nut ty mention the dumage o a growing forest. The reguest was rejected
becuuse of extreme public ebjection. The public reaction o the praposal
can well be imagined,  Only six vewrs belore, in P30, the conservabion

Wascrrn PDELS HANGE LS

department hael estinated the state herr l';u|n|'..|linn to Tie 25000 anhmals,
The refnge fdea wis prst eatehing on und the wdea it deer popolation:
comilel Be Timitead by the capacity ol the range to support Hhem was foa Tevo-
hatiomary, Thave The Deer Clubs™ were hastily arganized thraugheut the
dade i answer Lo this reqnest for Lierd controd,

Fo 1997 the conservation commission brohe wilh pﬁ*m‘l!l‘nr_ [1:\' estuh-
e o deer season i an oddonmbered vear, thas snarking the firfl
(‘()Il.\(‘l('lltl.\l‘ deer seasons sinee 1923 and 19210 Aw already alarmed puhlic
fonmd much o eriicize as o resall of this action,  Swift (1946, . 37)
saied of this event, Prrzled send indignant citizens made dive predictions
that the deer would soun pass with the haflalo and the passenger pigeon
o we sre to Bve seasnns every s var”. Sentt (1938, 451 summmarized
the deer sitnation as Tollows: “1 seenss that Wisconsin must be Iitessed with
p;u‘liculurlv fine decr wards, o certainly we would hive witnessed  more
SCTIONS starvation of deer during this past winter {1037-38), However
in prv\»’it)us severe winters within the Tast decade, many (!(‘('I: ‘m\'l"&'iilr\'t‘fl
in Wisconsin forests ame it is casily possible that with centinued increase
of our deer, another severe winter will prove desetlv” Scott’s lar(-dia'tinn

1 . . . 1
Even second-choice  hrowse plants like this red-osicr dogwood showed earh
ol -
signs of over-hrowsing.  Argonne Refoge, Forest county, 1937,




Phese young white cedars were stripped hy deer during the winter of 1937-38
near Partridge Take in Vilas county,

ol senons starvation cane trie the tallowing sprang. “The winter of
L3S was one of e severest winters for the deer in the Jocihty (Brole
viver, Donglas connty), o heavy snows trapped amany doer awan from
the Teeding staions,  “The Lawn crop was at thee h:nrd:-s‘l: as all browse hil
Lo eaten ol to such o Licight that thev were unable 1o veach i “The
fickd personnel estinuted that 1,500 deer wintered in e vard, o Marehy
of 1939, deer died in the Brale Valliv amd the public demandod action
l:‘g;rn”&'h of the Gier that I't'l'lhng [iinl' been cavried on :

okl Wl winter g T
vears previous™ (Swilt, 1946, p.349).

There were warningy from other parts ol the state pointing aut the
existence of a0 deer hrowse problew. Hamerstrom and Bl .(H‘ﬂf), P
203 214) reported that o central Wisconsin “Most ol the concentration
wews bad move than ciongh fund,

| e o Few concentiation areas,
wwever, theve was a tood shm't.\!,::-. I

: ] FORE-3T Lwo rens woere avers

mowsed PR | N O ; p

5 wid s browse line was dove oping in one ol then By
' e

by

. the eiil
\Illll.ll. foud was searee in hive arcas, aod e dovbitbal candition i
We lownd vo deer dead of stinvilion,

Lt some were i poor condis
Thvigg h_\ sl'un'nq_ R Iy (7L :

Project drea can support ils present devr Liepd,
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There is no general eritical mnye deficiency.  AMany of the concentration
areas can winter more deer tun they now carrv. o few, however,
tromble s begimming to appear. Food supplies on the weak wintering
grronmidls mast be inereased or winter herds redueed. There have been no
lusses [rom starvation as vet.  Such losses wie more casily prevented than
Slull]u'tl. Now is the tme to take action.”

It is obyvions [rom these records that Wisconsin's winter deer range
Laudd suffered considerable degeneration peios to 19490, Artificial deer feed-
ing lad heen employed as o means of holding up excessive deer popula-
tions lor several veurs, Past-mortem examinntions of deer found dead o the
winter vards by relinble veterinarans indicated that malnutrition was the
primary einse of death ( Minor and Hanson, 1939).

There was adequate evidenee that serious winter food shortage existed,
With this much known, what remuined 10 he done was 1o gather sufficient
Bretial dati on o statewide basis Lo prove conclisively to a skeptical public
that there were very real limitations to the carrying capacity of the winte
vange and that unless inmediate reeognition of the need for herd control
was achieved, we would stond o real ehanee of losing vrre deer popabiion
Although the evidenee ol over-browsing was confined 1o limited arcas in
severnl northiens connties, it should have  been sufficient warming thia
innedinte action was imperative, However, the idea that deer populations
could out-grow their foad sopply was at that time [ty rejected by the
pll]l]it'. .

In 100 the Deer Project began the liborious tash ol ;'ll'tn‘idinf._'_ the
Faets needed Tor numagement meastres which wonld vecognize the relation-
?Jlill Bretss e thie ddeer and its hadatat



Chapter XIII

Winter Range Condition Surveys

By 1940 an already onsatisfuctory condition existed  thronghont an
extensive portion ol the state as a result of over-utilization of the winte
deer runge.  Despite repeated warnings, the presentation of volumes of
factual data, and actual ficld examination of the problem, there wis no
clear-ont Imhlic recognition of the serionsness of the situation. It ap-
peared dmpossible 1o teach the simple biological lesson that there is
limit to the number of deer the winter deer mnge ean support withow
sulfering serions consequences. 'l'hmughm-l the decade of the 407, 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 fiest of three liberal hunting scasons.

Failure to attain adequate public recognition of the Bimited capaeity
of the Lind to produce deer populations is not peenliar to Wisconsin, - It
has been and continves 1o be a common failing throughout the majority of
states that have deer. 1t is particularly diffienlt to ondenstind the basic
reason for not reeognizing the biologicul coneept of limitations as they
pertain to deer, During the past qarter centis g@rest strides have been
made in the fickl of agriculture o teaching the principles of the limited
capacity: of the Tand to produce erops and more espeetally the limitations
ol grazng or patslllll' Linds to ]‘u‘tn'ld(‘ ill[l'l[ll.l[t' ');I\!ur;ugr o a0 susbinned
basis.  The Grmer today who does not recognize that he mnst Lt the
number of eattle on his Linn to the capacity of his pastie is a bachward
Farmer indeed and nsually o poor farmer.

Many thousands of words huve been sritten and spoken inoan eflor
1o present an understandable explioation of the problem involved.  Citizens”
committees have been organized to study wnd veport on the problem. Winte
towrs inta the deer vards have been condueted by trained peesonnel bt
have failed 10 atteaet more than a pitifully sinall pereentage of the people
wha have out-spoken opinions on the matter. By and boge the avenge
person has exhibited complete apathy toward the whaole problem and las
pit:fcrn'tl to let an nl'lininnult'tl minority have their sy rather than make iy
effort to fined ont what the problem is all about.  We elearly recognize it
there has been no real public recognition of the problem despite the fact
that Wisconsin began in 1949 to liberalize deer seasoms in o belated eflon
to control deer populiations to the capacity of the rnge. Apparenthy, few
prople nnderstood that liberal seasons woald saean a veduced deer popili-
tion, despite the fact that herd reduction has been eied as the first step
towsrel a management paliey for deer.
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A doe weakened by malnutrition in the Junes Lake vand in Vilas county,
) winter of 194041,

Methods of Sorvey

During the fivst vears of Deer Pioject aetivity, the ningor task coneerned
locating, mupping and chasifving winter deer range. 1w soon apparent
that extensive rather than intensive range survevs wonlkd vield the most vila-
able information that conld e used in deer anaoagement oo very shunt
time.,  Had it heen anticipated that the project was o continne for as Jong
as it has, more detailed methods might Lave been given greater emphisis.
Nevertheless, the extensive methods usedd i Wisconsin have had wide
application i many other stades, and are sl inovse o most states tor
general anagement purposes,

. The range survey methods used by the Deer Project seck two things:
(1) The generadd distriibotion, composition and sovailalnlity o deer ol dea
food plants on the winter range. The results reflect varions environmental
Fictors influencing vegetative suceession. The degree of bhrowsing by deer
prilu‘ to the curremt SUTVEeY is vne of the most Inmportant of these f..wlms.
(2) The degree of cwrent utilization ol varions "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 cruiser who makes the range
survevs is asked to do two things,  Iie must make an appraisal of the
amount and qual'ty of deer hm..i availuble, and determine within broad
hits the utitization by cwrent deer populations of the annnal produe-
tion of these plants. He must abo relate this utilization to the teend
vange conditions.

Feeney (1943, p. 13) pointed out that “when conditions are at their
warst — all the trees stripped clean and dead deer lying every fuw yuards
along the trails — it does ot take much shill o determine that the wrea is
browsed out and that sturvation has tuken phice.  On the other hand, n
calls for a veal expert with a great deal of expericnce 1o estimate conditions
and prepare a reliable report two or three years before the eriticad stage
is reached.  Likewise, it is equally difficult to correctly estimute trends up
or down when the evidenee is not cleurly very bud or very goml, or wherre
a clunge is being initisted.”

The Project has attemipted to provide is cruisers with enough back-
ground knowledge to muke an adeguute winter vange appyaisul. This Jas
inchuded practice in the identification of the various tree and sheuby species
that make up the bulk of the deer’s winter browse diet {Appendix Fj;
practice in dilferentiation between browsiug by snewshoe lare and deir;
providing lists showing the palatubility ratings of the variuus browse species;
and practical field experience in appraising o number of yards prior to the
time they assume the responsibility of veporting condlitions 11 thelr own.
It should be obvious that good cruising tukes practics and experienec,

The actual cruise, which follkines the Jocation of the winter vard
on which yurd appraisal is bused, consists of 0 nndom watking cruise of as
Large s postion of the vard’s total area as the cruiser feels is desivahle, He
notes the distribution, compaosition, density wned availubility of the various
deer browse plants, the evidence of corrent and previous browsing pressure
and the degree of yarding.  When completed, he nukes an appraisal report
of the yard which consists of: (1) His appraisal of the present range
condition, clussified into the three general categories of “poor”, “medinm”
and “good”. A clussilcation of “pour”™ indicates that the e is probably
not capable of supporting its present number of deer and it starvation, it
not evident inmediately, secms inmninent io the very near future, A
classilication of “mediom” indicates that the yard s currently capalde of
Stlpllm'tlltg the c.\'!stmg deer ])ulm}ulima‘ Bt that the condition is c!t;n‘;ging.
ovdinarily from goud mmge to poor range except where hord nanagenent
has reversed the usoal trend. A vand in Tgood” condition s one where
there is no inmediate browse shortage and where no shurtage s forsecable
for several vears, vegurdless of the trend of vange conditions. Such a yard
waally mcludes quunttios of fist-choice browse species like white cedar,

vew, alternaie-lewved dogvood, red neeple, snd susiae, or untorched
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serves of second and third choice species. {2) s appraisal of present
browese utilization in relation to the carrving capacity of the vard.  The
appraisal of carrying capacity is a determination of whether the amowt
of browse caten by deer caelt winter is greater than the anmual amownt
al browse produced, about as mach, or less than miglht be vemoved
without endangering the Future food supply.  This is distinet from ringe
appraisal in that a vard in any one of the three rmuge condition categories
{puor, meditm, or good) may Bl o any one ol the three categorios
of browsing in relation to carrying capacity,

Reluting current browse usage to carrying capacity is more mean-
inglul than simply setting down figures on browse use without regard to
the variables that ceffect a plant’s ability to produce browse, such as site
difleresices and variations between seasons and in the tolerance of the
species to browsing.  For example, a shrub such as red-osier dogwood
muy be able to thrive despite a 90-per-cent use of its wmual growth by
deer for a number of years.  The same intensity of use on a relative ]\
browse-iutalerant species like hemlbock or white pine would kill the majority
of plunts.  Similarly, red-osier dogwaod on a poor growing site cannot
withstand the intensity of browsing that it endures on a good site. Finally,

Not all daniage to forest trees and shrubs is caused by deer. These juneberrics
were girdled by snawshoe hares in Clark county.  April, 1948,
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}'(*”"f" stwnmer brosviing sndoubtodiy iy more dionaging to any plant than
i * H B TErer M . | ‘ .

the sione o wee of winter hroweiny,

I using this method of rnge anadvsss e have sierificed what is oltes
considered  desirable Jetail to fuliil the greater objective of - eatensive
coverage, “The reports as submitted are somewhat subjeet to I eror,
Variations in the knowledge and expericuee of jndividudd eruisers sometines
mike for different conclusions, especially in those cases where it " s
not (‘]1'.’!['1}/ very had ar vepy good or where 2 change iy being initiated”,
Howcever, the information” collected  has bees sufticicntly fntensive
seenrate to formalate sound  recormmendations for the management  of
Winconsin deer during the course of Deer Project activity.

We wonld Like 1o emplusize that the nusge appraisal methiods we have
desered wre the anes corvently inonses They Tave ot always beens used
in this form, but Lave been evolved over \.!n:'yc;\rh of range cruising expe-
ricnce,  However, the differences between the eurrent ethods and those
af ten or more Years age are not great enough o prohibit canparison of data
between, any years, ) )

It seems m\t']_\' that sindlar surveys will be used for some yeary in the

butuee, Wy an, however, foresee the time when Turvests, the number of

fuctors will of necessity b more intensively controlled. When that tine

deer wnwrea can support ander cnrrent conditions, and other munagement

. e . y : i I
COES, yore intensive range survey methods will have o be used. Such
methods st provide

statewide information if intensive  managemient s
to e sueeessiul

' Phe results of Wl Dy Pioject winter vange checks are shown o
Fuble 41 and Appendin O and are discussed below,  The ablreviations
msed i these tables aro lentificd as follows:

N Food Conditions” e expressed as TP apoor, M amedini, "G -good,
YIS Gty fe . N ) iti 3
Flais citegory s the appraisal of present natural hrowse conditions.

Hmwsm:.: < THis concerns the relation of current browse nsage to

the susinine NS . = .

‘.} sustuined carrving cupaeity of the varde The column headings are
abbrevinte i e Coags o : H
abbreviated i this manner — “Ex™-Drow sing execeds sustained  carrving

capacity, kg o : : : ‘ [ B .
capaaity, "Eq browsing is cqual to sustained crving capacity, TL - brows.

g ds dess Al sustained iy iny capaeity.
Varding”™ is expressed ay T wdeor are tpleally yardeds e alinos]
l.‘.\t')ll.‘»l\'('l.\‘ condingd to 4l
work the cdges of the
gty e ey i | '
PR mile from 1. cdve af vading cover, Pledeer are partiallv
virded, Most o1 e deen :

found 1y varding cover,

vard el Phere oy Le some tendeney o

ar bt ot no time s there movement besond one-

~on and the heaviest coneenteation of deer ave
bat movenient o adjacent uplud or hardwood
arcas e et ) . . o

cas hot mormally used i topical varding i not greatdy restrieted. Pracks
and baiks may e fouud

as inuch us dec-quarters of womtle from the vaed
t‘lm\‘\\gh the bulk of

the sign gy still in varding cover, “Sladeer are seal-

A svmptinn of over-browsed vange i that hongry deer Tose mueh of their fear
of man in the vicinity of artificial Feeding statione.

teved trongh most of their noviad fall vnges Deer sign and aambers
wil he hewvier in the varding cover than it is i adjeent wreas.

“Heer Concentration”. "I =highs "M—medinm, "L dows This o
anceapression of the relative snber of dece mthe vard v T s worathe
brawd category designed to indicide the density of deer withont regard to
vardine hehavior. Thas anaveas with devsity o deer elussified as “high”
corkd wWse Bl doto any one of the varding clissifications depending on
how the "high” namber of deer are varded.

“Logging” and "Feeding” refers to the nuinber of vards in which com-
mereial dogging wnd wrtificiad deer feeding are being done wt the time the
vard iy ernised.

Ta portray the total cffort pat into both the raonge survevs and attempts

to present these data to the public, the principal points of the survevs
public relations effort will be presented in chironological order. Range sur-
vevs have evolved through three basic periods as follows: (1) Preliminary

Survess, P04, (2) Toventors Survevss TO15-1946; (3) Range condi-
Linn Sln'\'v}'», JGA7-1951,
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o E Preliminary Surveys, 1940-41 to 1943-44
% LUUDZIRRRTTT REESET ; During the winters of 1940-41 through 1943-44 range surveys were
'5 t conducted by a small crew of Decr Project cruisers (Table 44). Their
» purpose was to get general information on the location and tvpes of vards.
% and on comparative deer numbers. A tatal of 279 different winter vards
. g SYSRERS HISIST  *ogzen i were checked by these crews in this period. Although the total extent of
g A} winter deer range was not known, these surveys do point up the fact that
= ) L critical situation was rapidly devdnping on a wide-spread aren of winter
by g|2] Piiiiiziispugs ez deer range.  Feeney (1944, pp. 3-1) suimmerized the status of the deer
:. t§ andl outlined the general condition of the range as follows:
g ] R L EEL L IR R “By those who have given it anv study, it is well known that an -
g g w] iriimiEnTsa ) mgexs portant deer range problem has existed in Wisconsin for a number of vears.
= e o Somewhat alarming starvation losses were noted by some Wisconsin Con-
£ ml Piiiiiiliesxes  llznagss servation Department officials as far back as 1935 and 1936.  Since that
£ e Y LomRm o mnes time, rather heavy winter Josses have heen noted in northern Wisconsin
a HIES R EREREL +-1-+ SRR +E - 5 from year to vear, varying in extent, of cowrse. with the severity of the
¥ S I e winter.  During the past four yvears in which the Pittman-Robertson deer
S e L M project has been conducted, we have had the opportunity of ohserving un-
IS o o usually varied winters.  In 1940-41 the weather was about normal with
«d S S SwSRFET SRRIFE ISI3Es starvation prominent [Figure 19]. In 1911-42 the winter was compara-
*% gg‘é ol wnmetin sxrs s tively light with very little loss from starvation. 194243 was severe, and
E_g '5.;;& K] femets AN-Fmn Rachaid ‘ the starvation losses were tremendous.  Last winter, 1943-44, was the mi]1-
ﬁ‘: SUD o| mzzszan zavszs Eh s est in 32 vears recorded by the United States weather bureau in \WVisconsin.
&*g " CTTT : As a consequence of last winter's mildness, starvation was light except for
- ¢| sarmpgenserzze sszrzon fuirly heavy losses in the Flag Yard onlv.
° té’ | R _ ) “Regardless of the mild winter, logging operations, and {artifivial)
S EE ol S ey o - e S feeding. the deer herds were currently still way over the browse production
5 S i AMEAEMEEoL  xaramEs : capacity in 40% of the winter range.  In 33% of the areas, the number of
'™ A S EET RS E T e deer was about equal to the total current browse production, and in 257
= the deer did not eat as much browse as grew last vear.  This means tha
é ws}  geamERNRE ko erera not more than % of our winter range has a reasonable chance for carlv re-
2 5:5 K 3%::55::2_{::2%‘. FrEaEss covery, even if the deer remain seattered and browse as lightly as they did
E e during the past mild winter , . . .
2 “In waking range appraisals, it is neither the deer kil apparent nu-
5 w2 o e III(‘{'I(‘.’!]- concentrations nor starval.um los..s‘es that te!l.the.reall story, but ex-
. g g IS TRENREES ¢ ;unmuhou! of the extent of browsing which alone will give a reliable com-
£ S parison of deer abundance ta range carying capacity.
SN “There is no known remedy beside starvation for getting a deer popu-
fation in balance with its range, exeept to reduce the surplus by taking
Ll ' anterless deer, with or without the taking of bucks, . . ”
E;:Ts;ii;ix_i E The fact that Feenev aud Lis associates dm‘ing this period sncceeded i
Egggggzg £ bringing this information to the public is attested to by the number of pro-
T test mectings, editorial comments, and general expressions of dishelief with
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Figure 19. Critical winter range areas in the winter of 1940-41. Fach dot
represents a deer yard where starved deer were found.

which the reported findings of these surveys were greeted. There can be
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 committee 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.

WINTER RANGE CONDITION SURVEYS 163

A majority report was submitted to the commission in June 1943 Swift
(1946, pp. 54-35) summarized the observations of this group as follows:

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

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

3. Starvation so far kills mainly lawns.  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. Antificial feeding does not relieve the pressure on good food plants.

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

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

“8. H the herd is not shot down, it will starve down. Further star-
vation meuns further depletion of food plunts, aud this means a very smull
herd for decades to come.

“0. 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 \\\'ho
refused to recognize the wunistakable evidence of over-browsing.  The
report of the Citizens Deer Committee, which substuntiated the findings of
the Deer Project biologists, together with a recommmendation for a more lib-
eralized hunting season from the Wisconsin Conservation Congress prompted
the conservation commission to authorize a split hunting season for 1943
Four days of forked-horn buck hunting were followed bv a three-dav rest
period.  After the rest period a four-day antlerless deer hunt was pvru'xinml.
This decision by the commission, which clearly recognized that herd reduc-
tion was a necessary prelude’to a sound 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 aned bagaed
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
successful buck season and alarmed many people into thinking that the deer
population had been shughtered.  Aun avalunche of criticism  descended
upon the conservation commission, the conservation dep;u'hn(’nt and anv-
one who dared to view the deer problem in the light of biologicul and
ecological fact.

Inventory Surveys, 1944-45 to 1945-46

The overwhelming criticism of the 1943 “split” scason by the general
public and by many persons within the conservation department  again
brought up the perennial question of whether or not the findings of the
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Deer-browse line ou balsam at the Drunnnond yard, Bayfield county. April, 1941,

towere o trae picture of the actuad conditions. In 1941 the

Deer Projec
comanission nstracted the conservation (]tp;u'luu-nt to conduct an exten-
sive fickd survey atilizing ficld personnel Trom the Low enforcement, {orest
protection, and forestry divisions, as wull as lnulw,l biologists, 1o surves
as wuch of the wlal runge as possible. A de partmental dl o cornnittee,
representing the Deor Project andd cach of the divsions easploved i the
survey, was appointed to compile wnd analvze e survey veports and to
prepare a fhaal report.

Mote than a hundred conservation wardens, forest FUNECTS, foresters
and biologists participated in these siweveys. Survey crews were schivoled
by the Deer Project in winter identification of Lrowse species, methods of
survey and other mudters pertaining to thie siirves. Assigiments were inade
on the basis of known winter varding areas. To deterniine the camplewe
picture, additional areas were .nsi”md for loc ating winter }.‘.artls that had
tiul iJle“ !l’('“l-(!{“xl 1o (l.l[l‘. .jklllill Sili\l}'h A e l]lilki" “l stane areis (o EU"
cale winter virding arvas and w fueilitate chiecking,

] we EU\ g Guntiation lias bBeen taken frain the cepart filed in the
1 o
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“From the ndormation gathered in 2432 man-days of effort coverine
8.535 miles on font inclading 708 reports for 473 (it‘i‘l" vards {winter c[1|;—
centration areas) the following conclusions can be drawn .. ..

The deer herd has shown a general inerease since 1943 {No
attempt was made to get s americal estimaie of the total Jdeer l’”l’”!‘l'
tion of Wiscousin, )

The fwwn erop of the past season was normal and safficicnt as
shown Ly the number of fawns observed — a Hitle over one-third of the
deer seen were last spring’s fawns,

“3. The wmunber of predator tracks seen way not wnnsual, in fact,
contrary to anticipations, the tallv f!gurc'[ in few-to-many miles per trach
mstead of so many tracks per mile. The wember of known mstances in
this survey where deer had been hilled h}' coviotes or wolves was very few,

. The general browsing on the principai food species was excessively
heavy in 167 of the vards in northern Wisconsin, ’

“5. Balswm, a poor food but a good indicutor of the trend of browsing
shows an increased utilization by deer. This species was conspicunsiy

browsed in 79% of the winter ureas.

Balsam is not a preferred deer food, but deer will ext it as a last resort.
Flag vard, Bavfield county, March 1941,

(4
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“6. The decr herds, respective of the light winter and eariv spaing
(with ondv aboit 27 davs of ;nrdihg) were browsing i oexcess of the
present Carrying capacity inomare thar one-third of the vavas, The deey
were hrowsing dess than what the winter ranges conld pradice in onlv
abaut ome-fourth of the northern arcas.”

The eommmitiee made recomnendations for the 1943 scason as {ollows:

“The buck Lo, which went into eflect it 1916 was effective i inereas-
ing the decr population. The problem today is a problem of keeping the
deer i baliree with the carrving capacity of the winter range. This can
by he dove by eropping the surploses where they oveur, Past history
proves that the sirplus cannet be kept incheck except by some svstem
for taking vot ouly bucks but otlerless deer well, i over-liowsed
areas. AN ATTEMPE TO CABRY MORLE DEER THAN THID RANGL
CAN SUPPORT WILEL RESULT ONLY IN HEAVY STARVATION AND
FEWER DEER IN THE END.

The 1945 survev not only substantiated conditions reported by project
Biolowists for a snall sample of the total yange, but indicated that conditions
were even worse than Feeney had reported in 1044, Fortv-five per cent
of the 215 winter varding areas examined in the north were classifie’l m
poor condition us regards natwral foods, despite an extreniely mild winter
and ey spring (‘Table 45). There were ontv 27 davs of varding, The
SUrvey included 49 wintes concettration areas in central Wisconsin conntics
which indicatetl that o trend toward range degeacration was developing
in tiis area of the state where winter weather was less severe,

A special report of the findings of this survey was prepared by the
departinental deer committee and presented to the conservation conmmnission
in the spring of 1945, These data were also made available to the public
at the conservation congress gane hearings that same spring.

During the winter of 1945-46 the extensive survey which had been
started in Y945 was continned. An acrind survey was conducted varde in
winter 1o locate varding weas and to detenmine the boundaries of vards
tiat had not been adequately surveved in the pust. Cround crews chicehed
new arveas located from the alve A total of 621 winter varding areas were
checked bringing the total number of known deer vards 1o 816 50 12
comies. Results of both the 1944-45 aind 191516 cheeks are given i
Tuble 15 for the novthern and central arcas.

Feenev (1946, p. 26) epoarted on the 1946 sivey ay follows: “When
Al factors are considered, onr Hindings show that the conditions on the
winder deer range trend to date towsod inerensed deterioration. For the
past three winters, Torgely heeanse of weather cotditions, stovation Josses
have heen almost neglgible, hut o hewvy loss incaeritical winter is becoming
more and more likelv.  The status or condition of the range s Eauged
by the carrving capacity of the deer vard areas for deer. This is in tom
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TABLE 45

Winter Range Survey Summary, 154445 and 194546

Yeiveds Chocked for Goneral Food Candiions
Faor Feair ool Totad Toiu!
Avea and Noo — —_ — Wrnaen Yourade
Winter Yards  No. i Nu < Nao, <. Yirds el oo
Naorth
JRCE TN T Y o7 45 T 3 44 21
VOAL-1G. C oL d2h 140 A [y 40 [TANY 24
Central
§1] | N 17 44 N N7
sl S 11l 22 i Jii g2
KIITY 101 3N Q0 34 74 N auT 175
Y G-46. . . HUt s B 101 38 131 20 Il B 621

* Not alb yards were accurately apprabsed for genoed focd conditions,

Cliambers Island in October, 1945, an example of extreme over-hrowsing by
deer, Note the browse line an the maples and the Tock of windergrowth,
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based on the degree of browsing on the principal food species, und on
natural 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 wus
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 iusofar 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 chiims 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 sturvation yet. Such losses are more easily prevented than stopped;
now is the time to tuke 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 continwously 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 range 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 dcpurtmen'(
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 lands,

TABLE 46

Deer Damage to Forest Reproduction, 1947-48°

WINTER RANGE CONDITION

"~

Per Cent of Reproduction Hrowsed®®

Heavy Rabbit

Indian Reservation

None Light

Central
None Light IHearvy Rabbit

Northeast
Ileary Rabbit

None Light

Radbit

Heary

Northwest

Checked None Light

No. of
Trees

No. of
Sample
Plots

Speeics

5
3

25

a5

None tallied

8
10

65

30 0
65

5

e

3}

2627

986
BR38

Basswood ...

13
10
10
10

15

35
None tallied

60

w

30

73227

Maple. . ._..

10

oy

50

70

5
5
10
10

20

30

1673
HO08

691

1006

Oak..._....

85

5

10

Ash. ... __..

85
None tallied

110
40

10
10

30
50

40

40
40

5

2605
a9
1048
6

813
1027

White Pine.

35

0

50

27

12

Jack Pine_..

Aspen

w

1t}

75

10

30

30

20

h5
40

v

50
30
40
60

20
30

40

=3
&N

N

1

v

[

.

i
£
&
o
e
-
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(] 10

4]

None talled
None tallied

None tatlied

0 40
None tallied

30

2486

270

ant

'

5

v

l

[

L

3

z
.

~

a0
95

{0
10

1048
5641

.
.

|
L
&
2
=
£

“

o

30

5
10

[t

60

606
2269

‘

v

'
=
I
-

10

5 XNone tallied

A1)

['d

()

“w

]

1
e
-
e
&
<
S
2

[y

30

10

373

104

-
[
[
R
F
i
vc
v

Nonc tallied

1.4

10

00

497

‘

Spruce. .

* Data from Swift (1948).
** Rounded 10 the nearest 5.
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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 snowslioe hare are
welcome to anything over 500 stems of tree reproduction per acre. Using
500 stems as a base, browsing Ly 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, necessury to rclieve a serious over-browsing situation, ap-
peared remote at this time. It seemed inevitable that herd reduction,
however unpleasant, must scon be recognized as the only altermative to
complete range destruction. In anticipation of the time when range
surveys might become a meaningful part of management instead of simph
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 aunual range condi-
tion survey on a representative sample of known winter yards.

“Kev” yards to be checked annually were selected first on the basis
of conditions as shown by the 1946 summary. llence 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 selected that repre-
sented all soil, topographic and cover types. A third criterion was to have
kev yards well distributed throughout the total range.

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

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

extent of organizing the survey and compiling and intespreting 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 yuards. 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 palatability was recorded for this year than
any vear since 1942-43. Costs for artificial feeding and deer damage
reached an ull-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, Euch dot repre-
sents the location of one yard checked.

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

The congress concwrred in the committee’s recommendation for w herd
control program by recommending a seven-day anv-deer season for 1948,
This recommendation was subsequently approved by the conservation com-
mission but vetoed by executive order of the governor, and herd reduction
was again delayed.

I contrast to the hard winter of 1947-48, the winter of 1948-44 was
relatively mild with less-thun-norinul acewmulation of suow.  Despite these
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Figure 22. Critical winter range areas in the winter of 194748, Each dot
represents i deer yard where starved deer were found.

favorable conditions, browsing continued to be excessive in the mujor
portion of the winter yards.  Survey reports showed that 64 per cent of
the northemn vards and 53 per cent of the central yards were in poor
condition as regards availability of food in relution to munbers of deer
present in the ureas,

The conservation congress deer conumittee, which had becowe a con-
tinuing study group, ug,-.xin z‘mrugnizvd the serviousness of winter rnge
conditions and recommended a herd reduction program as the first step
toward a deer munzgement program. However, after many hours of heated
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debate the conservation congress ashed for nine-day forked-lorm back
sewon for 10490 The conservation comidssion,  however,  clected 1o
vecounize the committec’s recommendition mad nhorized « ﬁ\(*»(h\ antler-
fess deer season for all connties of the state previonsly open ]»x)l»t;zxg.
Forked-Liom bucks with antlers oxcecding a two-ineh fork were exchided
as asalety ineisure,

Thus, six years after the Jiberalized 1943 seasan, an estimmated 159,000
antlerless and spike-horn deer were legallv removed fromy the poputation.
Althongh the browsing pressure: i the heavily hinted area of central
Wisconsin was immediately redueed, the elfect af this season on the nujor
purtion of the winter deer riunge in the north was negligible,

The winter of 1949-5( was accompanied by normal acenmualations of
suow and relatively cold weather, Despite the unprecedented hurvest
of deer during the 49 season and Tindreds of tons of Blowdown timber in
the vards due o w severe Tall windstornn, starvation losses were severe,
Anestimated 15,000 to 20,000 deer were Tost in northern Wisconsin,d  There
wits no significant change in the statas of foad conditions in e northern
vards (62 per cent poor i TH50 as compared 1o 84 per cent in P9

The deer comunittec of the conservition congress, althongh recogniy.
g that o problem of over-browsing <8N existed, yecommended a farked-
hore huck seison 1o he followed by controlled hunting on ceritical areas,
(A bill 1o anthorice the conservation commission to conduct controllod
Fnmting weas before the state depgishatore af this time) The deer committee,
recogiizing that the controlled huating: bill would probably not receive
favarable support hn the Jegishature, had recommended an awnv-deer season
as thenr sceond choiee, The controlled honting Bill failed to get support
in the Jegishitire aned 1he deer committee’s sceond 1(*(nnmu‘nd.\(\(m Wiy
aceepled and approved by the conservation congress. The conservation
commission concurred in this recommendation and a seven- -dav unv-deer
season was authorized for 19500 An estimated 165 000 deer woere legally
removed from the deer population during the 1930 deer seuson,

Yarding conditions during the winter of 1930-51 i1 the northern avea
viried from o completely open condition in Deceniber and Junuary 1o q
tightly virded condition during Felrary and March,  Deer remained in
the vards wntil the Latter part o Aprib and insame areas they did not Jeave
winter range antil carly i Mave Conditions i the central area were
cntively different; the winter there was cliracterized v open and relatively
mild weather, There was little or no starvation loss i the central arca
Starvation in the northern _\;m]x WS 110t as o severe as thu'ing the preg\'ions
winler,

The dece committee again recognized that winter range conditions had
not materially finproved in the northem portion of the state, alt hough they
puinted ont that range conditions in central Wisconsin lind been consider-
ably improved as a result of a decrcased browsing pressure. Their final
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Deer study committees of the Wisconsin Conscevadion Congress have  dowe

wmuch to gain public understanding of Wisconsin's duer pmh]oms‘ This is the

194748 umnmllu- in the field newar White Bireh Lake, Vilas county, vn their
anuual tour of deer wintering areus,

recomnendation o the conservation CONLress was for an iy~ ~deer scason,
stutewide. The congress approved this uumnn(in].mull. The conserva-
tion comniission authorized o sc\'(:n-duy :m_v-(!wr season for 1951 The
deer kil inc the 1931 deer scason refleets the heavy kill of 1949 wud 1950,
for the take that vear dropped to an estimaded 128,006 deer, The e
vasily accessible areas in the northery part of the stute be wwan 1o show un-
mistakably that the liberal seasons of the past thaec vears were resulting
in & reduced deer population.

During the winter of TU51-52 near-normal weather conditions pre-
vailed, Winter vard reports showed that heed veduction which had taken
place over the past three years had materinty rediced browsing pressure du
inany northern yards, The starvation losses wlhiich wonld }m\u been ox-
In-(-('ud under range conditions comparable to those of three vears earlier
did not materialize. It scemed that the range balimee which had been the
objective of the seasons was generallv close to reality, However, there
remained considerable areas where even in a normal winter it was evidonn
that wny fmmedinte inerease in the deer }mpn].jtion wonld AN reverse
the trend.

To muny persons, the reduction in numbers of deer in the vards ap-
peared too drastic. The talk of o elosed season sadned momentum, it
combined with this feeling was another, that the past three scasons I
proved 1o be much more padatable than was orighally presunzed.  The
congress und the department both recommended a retum to o seven-day

177



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

forked-horn buck hunting scason and such @ scason wies anthorized by the
commission. A total estimated kill of 27.630 bucks was made by 227,488
Lunters.  {unting success was not as good as in the most recent buck
seasons in the mid-1940% and mnch less than during the preceding three
libeval seasons.  This resulted in a2 good deadl of grmabling by hunters.
However, considering the herd reduction due to the seasons from 1949 1o
1951, the 1952 buck Lill was in Jine with pre-season expectations.

Yurd surveys in the winter of 19532-33 found increases in deer nunbers
in most of the major deer countics, heavier deer concentrations in vards
due 1o more severe late-winter weather, but few starvation losses.  Despite
this, many northern yards were in criticul condition. The central range was
in excellent shape.  The huating season wuas again set for seven davs with
oily forked-hiorn bucks legal, as recommended to the commission by the
congress und department.  The opening of the secason wus delayved one
week due to drv weather and accompunving forest-fire hazard.  Onee under
way, the kill was light; ouly 20,178 bucks were estimated to be shol despite
an obvious increase in the herd shown by the numbers of alt deer reported
seen by hunters,

Annual kill estimates cited so far are those determined by w pall of
]um(iug license buyers conducted by Otis 5. Bersing of the conservation
department. In TO53 Lunters were required for the first time 1o register
the deer they shot with the conservation departiment. A total of 15550
bucks were registered.

The mild winter of 1953-54 resulted jw less varding than nonnal and
less pressure on the linfted natural browse within the vards, Some of the
northern )';:rds were stll over-browsed, "The central range remained in
gund slmpc. The congress, department and commission recommended a

seven-day forked-horu Luck hunting scason,

After the liberal hunting seasons of 194931 reduced deer numbers in am
areas, browsed plunts like this siall white pine in Washbum  county began
to make normal growth again,

The 1950 Ll was again lght, bt to all indications better than List
vear, despite poor huating conditions due to dry sweather on the fiest thiree
davs of the scason. Atotab of TO877 hucks was redistered,

In the summer of 1954 there was littde cause Tor optimism about
range conditions.  The herd had allowed parts of the northem range and
most of the central range to recover from the extremicly poor conditions of
the Late 19405 but enongh northern '\;uxls were in poor condition so that
starvidion can be expectedd tn the next normad winter,

An important aspeet of the range problens is that much present ranae,
Luth ainter and sosnner, i growing ap. As the forests mature, e shirubs
that grow under a voung forest and sopply anuch deer food disappear, ind
the vouny trees thanseives grow ont of veacl of the deer. The swhole
;n‘('.\‘(‘-nl nendd s developing toswurd less tavoruble deer hahitat, The disap-
prarance of watural winter food in a0 growing nmber of deer viads can
onlv resull in fewer deer in the futare,

Although over-hrowsing has beon stressed becanse it yesulted oan

innedinte toss of deer tood, another vee reeal danger te fatoe bech
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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 Just decade or more have been
very scrious.,

A balanced winter range should have many coniferous trees of varying
size. Then as older conifer cover matures and is cnt, 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 tuke 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 foresceuble futwre 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 ap im-
pulse to provide artificial feed for starving deer rather than (o 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. 1y
Wisconsin attempls to sustain over-popalations of deer by artificial feeding
precedel herd control by about 15 years.  Starved decr were first found
in the early "30’s and in the winter of 1934-35 an artificial fecding program
was begun.  Herd control, reluctantly, 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 ()vel-l)ruwsed.

This chain of events is not peculiar to Wisconsin, for it has taken
place in many states during the past quarter century.  There are few ex-
amples in the record where the previous expericnee of other states has

heen nsed to guide subsequent programs.  One notable exception to this

general rule has been Michigaw’s steadfast refusal to initiate artificial deer
feeding as a part of their game management program.  Bartlett (1938,
p. 48) saidl of leeding 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 ap declining deer populations.”  In 1951 the
Michigan Department of Conservation reiterated Bartletts comment. They
said, “Artificial feeding has been tried vver and over again in a dozen
states.  Its record is 100 per cent bad. It has never worked because the
underlving principles are wrong. It has no part in scientific deer manage-
ment and shoukd be fmz_,otten once and for all” {Anonymous, 1951, p- 10).

Aldo Leopold (1943, p. 8) had this to say about deer feeding:
“Winter feeding of game birds and songbirds c.trned no known penalties,
whv not feed deer?  The main difference lies in the effect of artificial feed-
ing o the supply of natwral 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-browsed 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 sublr.wtmn 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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in 1934 and has continued every winter since that time.” This was the ARTIFICIAL DEER FREDING
beginning of a program that wus to grow into the largest venture of dts
kind in the United States.

In considering the matter of artificial decr feeding in the light of
recent experience, we are forced to the unhappy conclusion that although
feeding appeared o offer w solution to starvation it failed to recognize the
true cause of starvation correctly, Consequently, the cure treated only the

fyar @ . e o e o .
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a e Dt aathorized o fiftv-cent increase in the deer Inting Ticense fee.
This law remained in effect antid repealed in 19330 The monies collected
under this law were to be used “exclusively fur the aeruisition of deer
yards and the provision of winter fnod for deer™. The cuactment of this
legislation was preceded by one of the miost critical winters for deer the

state had ever experience d Wholesale starvation throughont much of

the northern deer range probably influenced Tegislutors” favorable reaction
to this bill. Tt scems inconceivable that this legiskdion wounld huve receive:)
favorable consideration had there been no substantial indicition that winter
deer runge conditions warranted some action. s provided by this T
were to bolster the Bmite:d monies then available 1o (e canservat’on de-
purtment for this activity and an expanded progran of artificial leeding
was envisioned as an adequate solution to the problem of deer sturvation,

Dwring the following winter  (1943-14)  the artificinl deer Teeding
program was expanded tremendouslv. Almost twice as much MOBey Wil
expended that year to feed deer than had been spent in the total effort
during the cight years since the lirst official deer feeding had been initiated
in 1931 The “net subtruction” this expanded progin had on natorad
foads become a serious fuctor as the program grew, encompassing a con-
siderable aren of winter range,

].‘t(‘llt\’ {TU44, P 2) lad this o sy about the (\I)mvlvl fu\hng pro-
grawe: “The two most heavily Ted areas were not too satisfactory, Toonerth-
ern Vilas county, u heavy f(.((]lllg_; program may have Tevscred sturvalion,
but it did wot vemove in the least the browse pressure on natural forage.
Conseruently, the runge gained nothing wnd the ontlook fir the coming
winter is nol good.  In northem Bavficld connty, hewvy feeding did nothing
for the range except possibly make natural browsing worse,  Neither did
it prevent starvation, as this area was the exceptional example of starvation
in 19447

The hrge-scule fecding programy which began in the winter of 19451
grew by teaps and bounds, especialle alter the end of Workd Ware B when
the sule of hunting licenses began an unprecedented vise and provided
marve and more money for teeding purposes.

Artificial deer feeding has contributed di recthv o the eriticad status of
much of Wisconsin's deer range by (1) Hnldnm exvessive deer popula-
tions on ranges already aver-populated and c.(m.\r.quunll} over-hrowsed,
Range destruction has been fur o seious hecanse of artificial feeding
than under natural conditions because surphas deer wonld Tave perishied,
errl)y vebeving the ()\'vr-[)npul.:tim\ problens to some dewrees (23 Olier-
ing what appeared to be a solution to the over-population problem. The
feeding program seemed to offer a solution to persons who adnltte:d we
had o problem hut could not recognize herd reduction as the cave. By
substituting artificial feeding as a solution, hierd control was debive:l until
the majar portion of the winter deer range had been oy er-brow sed,

Deer at a private feeding operation in Vilas county, 1944,

Besides the Tuet that artificiad feeding contributed to the eritical status
of the e, i sometnes offered Tittde velief frons sturvation doring eritical
winters. Starvation losses were teagically: ligh i some feeding areas
where the greatest clorts or at Teast the greatest costs were mcurred. Dur-
mL‘ the winter of 1917-i8 starved deer were ('(mmmnp‘x'l('v ﬂu'mu']mut the
northern range and serious Josses were m(\nu(l in several central Wisconsin
counties.  More mouney was expended y feed the deer that winter than
during any previous vear, Table A7 ﬂltm\'x' a greater amomnt for the winter
of 1945 H) bt o considerable portion of that allotment was expended for
the purehase of trucks and other equipoent necessary in the A(]n'\iniuh.l-
tion of the program.

NMast ul the stuvetion losses occurred during the spring break-up
when traved conditions are at their worst, disconvaging persans from getting
aut Lo check on rcpnrt(_'d losses.  However, the conservation congress deer
committee tonred many of the feeding arens i the spring of TO48, wd
made the following recommendations regarding wtilicial feeding: “That
artificial feeding of deer s costly, inellicient and nnsound, but that such
feeding cannet suddenly be discontinued in some major browsed-ont vards
in which Tittle natural food s lelt; nor showld feeding be (llsu.nlmuul
emergencies cucli as sometimes arise when logging operations are .lhm-
<]umd, or in similar situations.” It is mt(u\tm" to note that every deer
committee since 1948 has made similar recommendations regarding the

artificial feeding program.
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Avtificial feeding does not dessen browsing aressure on natural food plants,
This heavily browscd maple was in the center of an area where hay was heing
fed. Vlag yard, Baylicid county, 144,

Whea starved decr are found in arcas where feediug opevations are
being conducted, the inevitahle guestion asked s why it pen-controlled
feeding experiments prove conchus velv that deer can be sustained sitis-
Lmlml}.\ on artHficial feed for povmd varding periods, shonld e be any
starvation losses?  This has been t\l)lllx!( ¢ by theorizing that (|< ad deer
Found at feeding stations hiave just inoved inta the feeding area frow,
outside arcas im(] they were either ina starved condition wher thev arrived,
and were wnable to assimilate wrtificial foods, wnd died alter gorging them-
sehves; or that thev arvived at the feeding arca too hate and died hefore
artificial Tod conld help thesa This iy help to exphliin some of the
movtality fonud at fecding sations, nu it seems unli Lelv that it explains
a.msl.u(urll\' losses reuching the propertions Tonnd o some vards atte
the spring brealap.

L the spring of T9H) hosses theongle siorvation m the Flag River deer
vird (Basdicld connted swere founed 1o Le e staved deer For every TG
acves of the saew cheched. Pathotoe el eoanmnation ol over 30 of these
e l)_\' veterinarins indicated that starviGon was the Py catse of

death Over 90 pov cent of the decr wers Lawns barn the Prosions spring.
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1t is not likely that there would be an influx of that many yoing deer into
the varding arvea after snow conditions had become severe enough 1o canse
deer to yard.  The answer to strved 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 niot
receive the benefit of it

Adult deer, contrary to the cartoon concept of parental deer behavior,
exhibit considerable cn;np('tilivc spirit toward fiwns for the sammne food
supply.  Unless provision ¢an b made Tor disteibuting artificial feed so
Hat fuwns may feed undisturbed, it is Hkely that thev will receive a short
ration. It s also difficult to differentiale between usable and unusalile
leavings at feeding stations, cspccln”_v when 11:1)’ is being fed, Waste at
feeding stations runs quite high, and as it :u'('mnAul‘.m,-,s it is diflicalt to
know just how much food shonld be put ot at cach feeding.

Feeds used in the Wisconsin feeding progrun have been good quality
alfalfa hay, together with a supplement of concentrated high-protein gronnd
feed in pellet forna, Hay usoally made up two-thisds of the diet by weiclit,

and concentrate the remaining one-third. Perhaps the most important factor

Older deer will compete with fawns for food at a feeding dation, Fawns usualbls
do not cat until the aggressive Jaueger animals will perindt it.

Vilas county, 1934
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Tn spring, heavily used artificial feeding sites have all the characteristics of an

unkept barnvard.  Deer were stil feeding here when this picture was taken
in the Flag vard, Bayficld county, during the spring of 1947.

of all is that once a feeding wren has heen established, feeding operations
necessaribv muast eontinee wntil the deer are able to move oul of the area
freelv. I feed supplics mun short heewuse the {reding program has heen
expanded too far, and if the amounts of food put out during the latter
part of the period are reduced, the purpase of the entire program is Jost
wned starvation claims many deer despite the fact that feeding is being done.

Simple arithietic can tell us inneh about the tota] effect, in terms of
deer fed, of Wisconsin's Tarce-seale deer feeding program. - We Luew
from actnal feeding experiments with pen-controlled deer that the mimimnm
requirement per one hundred pounds of deer per dav is two pounds af
gond quuli!)' alfalfa have  This means two povnds of Loy consumed, ex-
clusive of waste,  Experiments have shown that in order to provide two
pounds of edible hav, it is neeessary to supply about four pounds of hav.
This, of conrse, will vary with the guality of the hav, Average alfalfa by
will run abom 50 per cent by weight to cowrse stems, weeds, ete.; th«*rcfnn",
for every 100 pounds of deer we must provide three to five pounds of hav
per dave For the purpuse of this caleatution, the normd varding period i
about 90 davs for northern Wisconsin, )
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et s assne that we have a popolation of just 1000 deer to foed,
andd that these deer weich an average of 100 poonds each. What will it
cost 1o feed these deer o full wation of food for a HO-dav varding period?
To feed 1,000 deer for G0 davs aneans thot we will have to provide 90 400
deer-days of food. This fignre, multiplied by four ponnds of feed per das,
m]lmls\f?!‘i(l,()“() pounds ar 180 tons of hayv, AL $35.00 per ton, onr food
hill amounts to $6,840.00,  Distribution casts should not exceed 30 per cent
of the feed cost on the average and this amomnts 1o $3.:020.000 Food and
distribution costs total $10,260.00 — in other words, it cost abont $10.00
per hiead to feed a 100-pornd deer o Tull ration of food for . H0-day
period. This does not sound bhad at sl A TOO-pound deer iy certainle
worth $10.08. But et us see how muny deer could Tuve heen fed
mininnun cost of $10.00 per Lead duriug the wintey of THT-08 when
$734000.00 was spent on the artilicial deer-fecding program, — $73.000.00
7,300 deer would

divided I)y a cost of $10.00 per head means that ol
Liave benefited by the feeding program that yvear, assimning thev all vequined
a Full ration of food for the entive period.

Or to Took at it in another wav, what wandd it Lhave cost the deer
Innsters of this state if they had paid for feeding only the deer they hagged

Artiticial feeding was carried on in the winter of 1949-50 near
Boulder Junction in Vilas county.




This doe is standing on a dropping-covered hail leading to a deer feeding
station.  Her gaunt appearance belies muach benefit from  artificial feeding.
Vilus county, 1943

dwring the 1950 deer scason?  We will assume that the avernge deer
weighed 100 pounds wnd that the varding period lad been @ nonnad Y
days.  An estimated total of 168,000 deer were bagped i 1930, which
multiplied by $10.00 per head, amounts to the stageering total of $1,650,-
000.00. These caleulations prove two thines: (1) that artificia] deer feed-
ng is a very expensive operation, and even large sums of noney feed only
small numbers of deer; and (2) that if we think we cun maintain a
shootable deer population ou the basis of an artificially-Fed hierd, we had
better examine the costs carefully if deer hunting is to continue to be a
sport enguped in by the averave man.

Artificiad feeding conducted on a strictly emergeney basis fus et
Churrent dey
this basis, even thougli it is 1o longer required by Law, and especiadly sinee

satient policy iy attempting to keep the feeding predran on

the tiberal huting seasons of 191931 accomplished s reduction i herd
numbers innost of the contral wroa and o parts of the northern range.
There are w manber of nossible circumstanees which must be aceepted s
HiAh'S rr—spunsibﬂit_\', aticd for this reason deer which mav bLe invelved shoukd

ot be lefe to shaft for dienmelves. Do vt b Lo S B b
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snow inan area where logging operations liave terminated, should be pro-
vided with sufficieat food to carry them through untit they can leave the
area. I certain situations where had snow crust conditions prevent deer
from moving aheut, 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 hasis,
Public interest is always keen regarding stale deer-feecding programs, and
evervbody wants a load or two of feed lo scattor avound their resort or
hunl‘in_}_: (,‘.&ln'll'). TFawns found in the spring and carly stunmer are conumonly
thought to be “lost”, and so too any deer oeated during the winter manths
need feed,

Wisconsin's considerable experience iu artificial feeding of deer i
winter should offer other ugencies, who have not as yet gone through the
cyele of over-populution, over-browsing, starvation, wrtificial feeding and
finally berd control, conclusive proof that artificial feeding has litde value
cx(w{)t i emergeney situations. Artificial feeding, when conducted on
statewide basis in an effort 1o sustuin over-populutions of deer on a winter
rauge that has already been over-brawsed, only results in a continied  de-
generation of the runge, and ther('h}' pm}ungs the thme Hecessary for re.
covery. The chain of events Teading up o witificial {eeding programs in-
evitalily ends sooner oy ater by recognizing that herd control is a necessury
Part of deer wanagement; and the tinie requived to repair the dwnages
incrrred through the period of feeding will depend upon bow long it toak
tu tinadlv learn that there are very real limitations in the cupueity of decr
ranges to support deer populations; aud that artificial feeding offers o
solutica to the winler 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 capucity 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 to 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, com 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 fanner 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 enly 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 easy to determine. To date the average person
has generally been unable to accept the Diologists” stand that the condition
of the runge 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. However, 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 species utilized by
deer in Wisconsin. To fully understand the relationship between the dee/r
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 plaut
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 learn
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 secoud used enclosures, which are areus
with a known number of deer 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 e;lsﬁy accessible
sites, relatively few people Lave availed themselves of the opportunity to
sce 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 visnal 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 also to know what survival could be expected
;(;i liec;:e;);;)e\v::]ts[t)}f::esl.plafned during pchriods of high deer }.)opul:uions.

\ planting would solve the food problem in browsed-
out deer yards and were wrging 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 Decer Project on
various cover aqd soil types throughout the northern and central portions
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of the deer range.  They were hailt dring a period when wire fencing
materials were scaree and siow fencing was ased as a substitute, Double-
height snow Tencing adequately’keeps out deer as long as it remains in good
repair, but it does not withstand much weathering wind hegios to deteriorate
within a short thine.  In sume instunces where this type of fencing was used
in apen areas, wind damage was consideralile. Ten-foot posts either broke
off or tipped up when broad expanses of fence were subjected to excessive
wind pressure, .

Most of the project exclusures were too kirge (1 acre} sesulting in ex-
cessive maintenance costs.  Large areas were thought to Lie desirable from
the standpoint of visnal demonstrations, hot this advantage is ontweighed
by the inereased problem of maintenance. Ondy a few of the 23 original
exclosures are still in good shape; the locations of three are given i
‘Table 48.

Generallvy speaking, the cducationadd vahie of a deer exclosore is po-
tentiuly good; however, the time vequired o grow atree spectacular enough

TABLE 48
Survival of Deer Hrowse Plunts in Exclosures and Unfenced Plots
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Preer and Hare Proaf 0 Plangesd Ly Avee Si 3 1 N
Deer Prood Plaged B Arre B Sl 1l $1 2
Undenced lanted Ty Avie PR 105 21 =5 Ca e e
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Doy I'eool 0 0 PMlanked A Aere 2o 115 =7 41 the quaatity of babyoe reproduction, ’
Unfenced .. 0 00 __ Plunted 1, Aore H S 7 s
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Codar Lo [ B Rl to i § ] : f
:i];.ln'liml ...... . . l':; h :' m:p”” lf' }"v‘”“‘” ”i ton oty foe the Lope ol }(’n(-jng el i e g
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Uwfencedl .- ... Natural OGS 1L i 1 3 T ! \T“_ - ) fone 5]- and find then very sl lictory,
. Additron: et orne-Tnehi-mes .
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planted nursery stock such as white cedar, hemlock, white pine and balsam.
In addition, 100-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. 1t 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 considerably smaller (4" to 13"
high and 1 to 4 years old} than in the exclosures where plantings were
made. On these small plaats 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 cenditions 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-
unlations 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 satisly in his own mind the relationship between deer and their
range.

Decer 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 deer 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 each pen to
facilitate stem counts. Permanent photographic stations were also set up.

The four-acre area where enclosures were built was, generallv speaking
quite’ typical of many northern Wisconsin deer yards. Al conifers \\’hicl;
had branches that were in reach of deer had been over-browsed prior to
fencing, including such low-palatable species as bal-am, Cuanopy trees in-
cluded white cedar, hemlock, balsam, yellow birch, black ash, hard maple
soft maple, black cherry, pin cherry and willow. Mountain maple, l)cz\ke(i
hazel, honeysuckle, and raspberry made up the principal browse species
present when the enclosure experanent began.

Deer were first adinitted to Pens I, 1 and 111 iy January, 1946. Pen
IV was used as a control and no deer were admitted. l‘)uringlihe 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 fomge in the pené.

The total number of deer-browse days in Pen 1 was 240, in Pen 11 369,
and 453 in Pen 1I. Table 49 shows the effect of browsing pressure on the
arrying 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 1849 the average number
of days the plant food supply in the pens could sustain deer without sig-
nificant weight loss was only 37 per cent of what it was in 1946. In Pcnbl
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 could 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

. - —— Arerage Per Ce
Lleer-Rrowse Days* in ! 17 117 Iy l)l‘ﬁ‘l‘l"(h‘:,‘ Pct"fs I‘-;{II
V46 ... 75 134 192 U
7 R 57 122 118 0 T4
I8 .. HG 73 93 0 59
IO 42 35 50 [¢) 37
Total. o ________ _. 240 369 453 0
Total Stem Counts in
1949 .. ... 78 67 23 264
WA L. 156 224 179 197
Per Cent Gain__ ... __ 238 334 TR —73

* A deer-browse day is one day of browsing by one deer,



March, 1946, Pen 1 of carrying capacity experiment after 75 deer-rowse dav,.

Irinn 1949 througl 1951 w0 deer were adimitted o wese pens, The
recovery gates are shown i Table 49 and are based an stem counts nele
uin the estabilishoed quaciats for all browse species in the twoto-seven-foot
height class. Red maple, mountain maple and Liazel were the major browse
specics presenl. 10 will e toted 1hat recovery was relarded in proportion
to the hm\\-’:.'ing Presstine.

No conifer species have regenerated i these pens. The mauntain
maple and hazel stems have sprated rom vout stock and it is donbtiul il
they could Ly completely Lilled o by browsin, Afthough Table 49 does
nnt show the clfeet of over-alilization on e less tolerant Lrowse species,
there bas beco a asarked decline in Jl three pens of those species which
do not tokerate heavy hrowesing pressuee. Crasses and raspbavy have tuken
over el of the area i the pros with the grectest hmwsing pressure.
Pen 10 which was subjectnd 1o e Teast b sing pressure, unay of the
stems i e Lwostosseven-fool size ol uickly rresw out of reach ud
shaded out plants on the Torest Hoor,

Clondrolled lil'll\\‘hilif_{ expertaents such us these show (e detrigental
ellect of over-browsieg in terms of o reduced capacity to sustain deer dur-
g subsequent veass 10 should be ol o 1o overpopaihstions o degy

i

reduce the comrmg caganity of o Vanme I pnoportion to the dessee oF ouer -

Mav 1940 Pen 1 oof carying capacity experimint after 240 deer-brivese b s,

population that esists,  if over-popualations are Permitied to exist for
length of thine e consequences should he elea ]y understandable iy terms
of reduced deor populbictions.

Future Carrying Capacity

We recognize that there ean be nno direct calendidion rpeen which to

base the camving capacidy of Lage nnits of il |-l B e tenns nf

specific: numbers of andn S0 Becwnse of the faet thg wee Lwo niits of
Yaige e prectsely the sinne and beeanse (e stitus ol b vonge s o
tinuully changing, cirrving? capaciy hased on spoecific tnmhers af RTINS
woniid be sabject to consicheralyle error,

Fhe most veliable criterion apon whinl to Jaose CIUTVIRY Coagsigeits e
; oy ;

careful analdves of the statuy of availuble Torave oy (he Trained

pensentel cin determine whother tly crrent deer ponulirion s presenth
browsing CMeesSIVelY caid to, or dess o te oo growth of Dirowse

Numbers of deer

mewiinzless undess they e asocsiled oty pecitie
wnits of range and detinite canonuls of foreue. In Wisconsin W e e -
g with o potentind range v esens of PROOG000 weres. This extensine

Vi e ree rae P P T .
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March, 1946, Pen HI of carrving capacity experiment after 192 deer-browse davs,
> ying cay vooxy \

A licalthiv and productive deer bewd s the product of o healthy aned
productive range. Tn ovder ta deternne swhetlier or not the range is healthy
and productive it is necessary to caurefully analvee wll aspects of range,
particularty the effect of browsing animals. in tevas of forage utilization.

If we were to manage the range to prevent over-lirowsing of Wb plants.
including such highly palatable species as mountain ash. vew, white cedar
and hemlock, we would be able to have onbv an extrensely simall herd, muny
sy hecanse

times smaller than that present in 19320 This wonld he nece \
deer exhibit a very real preference {or certain browse species and the more
preferred species are ntilized first.  Deer will uot limit their browsing on
cedar to just that amount which can he tolerated without damage to the
plants and then turn o fess patatable species. When deer populations he-
come excessive the highly paliable browse speeies are cHiminated first by
over-utilization.  Next, as the highlv ]m!.ll;nh]r species disappear, deer turn
ta species that are Jess palatable, and so on, [ populations remain unean-
trofled all hat the very low palatable or nonpalatible species will be ex-
cheded fronn the habitat.

This is not conjecture. Muny wreas i Wisconsin have ;|ppm;u~!u'd this
browsed-out state in varving degeees, On Chatbers 1shnd in Green By,
we lad an opportumity 1o view a compledely browsed-ont habitat, from
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May, 194% Pen TUH of carrying capacily experiment affer 453 deerbrowse davs,

which even such plants as bracken Jern, veleh, and goldenrod T leen
eliminated prior to the removal of w greater portion of the deer popukdion
in 1945, Ondright starvation b been common-place w this iskond for
HENY Years. A privide artilcial (lt-z’r-h'uling progran which began shortly
alter the first World War offered no solation to the problem of m'vr»!)upnl‘;-
tions. The fact that deer existed at all on the island s o wonder, We are
reminded by this example that both the habitat and the deer me o ot
!unghcr than we sometimes dare to believe,

Few people who viewed browse conditions on Chambers Island re-
jected the fuet that it is seriously over-hrowsed. There is, however, o dilfer-
ence of opinion about what correclive action shonld be tuken.  The most
commonly heard suggestion recommended that the deer be fed artilicially,
We have said before that artificial feeding does not Jessen the pressure on
natural browse species. 1E we had proeceded witle a progron of artificiad
feeding on the iskhind, we waould Tave whitrarily established a0 carrving

capacity for deer based on the ability to suisfactonly conduet o feeding

progriom, siuce all natural food Lad heen eaten. Decr would have become
senti-domesticated, much as they have i the deer parks of the British 1sles
and the population wonld have Leen Tield oo mindinum Jevel, becanse of
excessive costs, for esthelie purposes ouly wnd ust for sport hinding.
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We have mentioned two extremes of carrying capacity, one in which
we assume 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 currying 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 o hasis 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 arcas
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 camnot, without considerably greuter herd
reductions over a long period of time, hope to bring back highly palatable
hrowse species like cedur, 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,

andd mountain maple) which can be produced in sufficient volume through -

more intensive f()rcstry 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
pulatable plants that are obviously off-site, are on poor sites, or are of
such minor importance in the local flora as to furish only a small amount
of deer food under the best possible conditions.

Management of total plunt communities that include small quantities
of the highly palatable plants probably should be confined to special study
arcas.  Yew (ground hemlock), for example, formerly was an abundant
and preferred deer food over muach of northern Wisconsin, - Due to over-
browsing it is now confined mainly to relatively small aveas bovdering
Lakes Superior and Michigan.  Itis still abondant on several of the Apostle
Iskinds in Lake Superior where it is an impatant 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 deer carryving capacity: can change due to varying deer
nunbers 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. 1f 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 palutables 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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Part 1V —DEER MANAGEMENT PROBLIEMS

Chapter XVI
Deer Hunters and the Deer Kill

YWhat Is Successful Hunling?

Many hunters like to talk about deer hunting in the “good old days”,
To many of them now, the gaod old diuys mean the period from 1845-1951,
when about half the Lonters shot o deer, and the estimated statewide
deer kil averaged about 130,000 deer each year. It secms inevitable that
years from now those Jomters who participated in these huots will remember
thern as the vears of the “best” hunting they ever experienced.

Nevertheless, since the major ohjective of these seasons was o reduce
an over-large herd, it seems unhkely that management will ever he able to
duplicate huuting of a quality (when quality is considered in terms of
numbers of animals taken) comparable to those years.

What coustitutes good hunting?  How iy poor hunting defined?  Can
the success or [ailure of a deer hunt be measured in terms of numbeys of
deer brought to Lag, suwceess ratio of hunters, nombers of decr seen, or
other criteria?

These questions are of utimost importince, sinee the answers to them
will eventunlly decide the whole foture emphasis of management pro-
grams. The answers may, in fact, decide how muany deer Iumters can be
allowed to tuke to the field during future deer seasons.

T Wisconsiin, as in many other states, there has been since 1930 o
continuous increase in the human population. This incresse, coupled with
a greater amount of free time per worker, has fostered increases in the
nimbers of hunters and fishermen, who in turn huve begun to create critical
problems in game and fish management. Since the whole philosophy of
contemporary wildlife munagement seems to Le DLased on as little inter-
ference with nature and with the hunter as pussihic, the lmgc armies of
hunters and fisherimen, made highly mobile by the perfection of the auto-
mobile and a fine netwoerk 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 ulmost 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 l4-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 snccessful.  Where there were only two disappointed
hunters for every successful one in 1936, eight would be disappointed and
probably disgruntied 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 uny hunter had reason to
expect. With the return to buck-hunting scasons 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 present
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-horm 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 suceess of a season ondy in terms of hunter
success shoudd be immediately evident. The vear 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 yeur of the second largest kill
of any of the forked-horn seasons (1947) was below average. It should
he 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 mnunv huuters who

- will say, “It isn't like it used to be. I can remember when ten of us came
up liere and went home with five deer.  That was good hunting, and that
was way back in 18936, It don’t even begin to compare with that anvinore.”
Obviously, even if the deer population had doubled in the meantime, a
tripling of the hunting pressure would mean a reduced suceess ratio.

The number of all deer seen is a fuctor, but not the most important

fuctor, in determining the hunters’ opinion of the quality of ]umling. 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 by 4,433
hunters was 9.6 deer p’cr day. The success ratio (lropped to 44 l;t‘r cent
from the previous years’ 54 per cent and some hunters were dissatisficd. It
was felt at this time that since the success ratio had not droppe(.l gl’(:"lﬂ\'
it was the reduced number of deer seen which was the most imn mr;an't
factor in determining hunters” attitudes.  The error of this assumptign 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(l
considerably due to the forked-horn buck restriction.  Deer had incr(l"llsed
bv 1953 so that 7.213 huaters reported seeing 0.9 deer of all ages and s‘exes
per dav, or more than they had in the 1951 anv-deer season. Hunters
however, were unhappy because of the low kill l;nder a forked-homn l)ucl;
law. The 1952 and 1953 seasous will probably be remembered as some of
the worst on record, despite the fact that the number of deer scen by
hunters was comparable te the numbers seen (luriug the 1951 season
which, in total numbers of deer taken by hunters, ranks third in l)istor;‘ ’

So we expect, at least insofar as the deer hunter of the 195();; is
concerned, it is not so much the numbers of deer seen, but the sxnc;-es;
ratio of hunters who participate in the hunt that determines the hunter’s
opinion of whether hunting has been good or bad. ‘

Under a forked-hom buck law, it will be extremely difficult to pro-
vide good hunting (if good huuting is defined as a s‘;ccess ratio ofl 23
per cent or more) with 250,00 or more hunters. It also appears tl;xt
without controls on the number of deer hunters in the field it is poin ;o
be impossible to provide annual any-deer seasons i Wisconsin ti‘l:ﬁ wguld
guarantee a suceess 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 i;\ deer hunters. It s also
somewhat of an abnormality that the new hunters have been inili-xtod. \:'ii!
very high success ratios during liberal deer seasons. . ]

There can be little doubt that in the vot-too-distant future deer hunters
will have to scttle for something less than the hunter success which ])'l;'
been enjoyed during the decades of the "30s and *40s if license sales L‘()llll'lll‘lt“
to rise.  Yor a time more intensified management programs may )mvidé
a l;i:'gle' annual harvest of deer than has been the experience uf'thle past
By l‘hls we mean that management can give the hunter g relutivcly l;qucl:
pnr.n(m of the total available and usable annual harvest than he has bchn
tuku\g‘ It does not seem probable, however, that this can be done \\"ith()lll
sucrificing some of the freedoms of past hunting scasons.  The number of
deer hnmters in the state for which the conservation depurtinent must now
provide sport is in the neighborhood of 225,000 to 300,000 and s;ill in-
creasing,  With this nwmber of hamters it seems nearly impossible to
continue with the present unrestricted  choice of hunti'ng arcas under
g(,-nv.rul, statewide  scasons.  Some system of managed  hunting will be
inevitabla,
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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 lmit o - .-
1851-58_.. 2156  Any deer, no bag limit - - -
18€0-66__. 153  Any deer, no bag limit R - .-
1867-74___ 168  Any deer, no bag limit - - .
1875-76._ - 91 Any deer, no bag limit - - .-
1877-82__. 107  Any deer, no bag limit —- - .-
1883-84 . _ . 45  Any deer, no bag limit - .. -
1885-86.__ - 61 Any deer, no bag limit .- S .-
1887-00. .. 41 Any deer, no bag limit - . -
1891-94 . __ 30  Any drer, no bag limit e - .-
1895-96_ .. 20  Any deer, no bag limit - .- .-
1897 ___._. 20  Any deer, bag Hmit 2 - 2,500 -
1898 ____. 20  Any deer, bag limit 2 - 2,750 .-
1899_ . __._ 20 Any deer, bag limit 2 - 3,000 —
1900 . ... 20  Any decr, bag limit 2 - 3,500 -
1901, .. .. 20  Any deer, bag limit 2 .- 4,000 .-
1902_..... 20 Any deer, bag limit 2 - 4,000 .-
1903 _. .. .- 20  Any decr, bag Himit 2 .- 4,250 -
1904 __._.. 20 Any decr, bag limit 2 I 4 500 -
1905_._._. 20  Any decr, bag limit 2 - 4,250 .
1906__ ... 20  Any deer, bag limit 2 - 4,500 _-
1907_. ... 20  Any deer, bag limit 2 - 4,750 -
1908_____. 20  Any deer, bag limit 2 R 5,000 _-
1909.___ .. 20  Any one deer . 5,550 --
1910 . ... 20 Any one deer R 5,750 -
101y ... 20  Any one deer . 9,750 .-
1912, .. 20  Any one deer - 8,500 .-
1913 ___. 20  Any one deer .- 9,750 .-
1914 .. _ . 20  Any one deer . 9,850 .-
1915 ... 20 One buck - 5,000 .-
1816. .. __ 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’ 60,479 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
1924.__... 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
1920 ____ None
1030...... 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)
Scason
Length No. o Estimated [
Year In Days Type of Season and Bag Limit llurde;rs Total Kill Suai:-n
1941 __ .. 9 One forked-horn buck 124,305 40,403 33
1942 ______ 9  One forked-liorn buck 120,605 45,188 38
1943 ... . 4  One forked-horn buck 157 824 066,252
4 One antlerless deer 62,044 81
1944 . __ 6 One forked-horn buck 127,643 28,6537 w2
1945 ____ .. 5  One forked-horn buck 133,548 37,627 238
1946 ____ 9  One forked-horn buck 201 ,061 55,270 27
YO47____ . 8 One forked-horn buck 222 935 53,520 24
1948 ... 9 One forked-horn bueck 248,604 41,954 i7
1949 ____ 5  One anterless deer or spike buck 286 ,2949 159,112 56
1950.. ... 7  Any one deer 312,570 167,011 54
1961 .. ... 7  Any one deer 206,795 129 475 44
1962 . ____ 7 One forked-hern buck 23K 287 27,504 12
1053 .. .... 7  One forked-horn buck 234,081 19 823 3
1964 _ ... 7  One forked-horn buck 237,310 24,098 10
*Data from Otis S. Dersing
\ TABLE 51
Gunshot Accidents During Deer Hunting Seasons®
No. of decidents Accidents
Per 100,000
Year Type of Hunting Law Killed Injured Total Hunters
193K . .. Forked-horn buck 11 6 17 16
1939 . __ Forked-horn buck 1t 23 34 31
1940. _ .. Forked-horn buck 7 13 20 14
1041 ____ Forked-horn buck 8 23 31 25
1942 _ . Forked-horn buck 12 17 29 24
1943 ____ Split: Buck & Antieriess 9 1t 20 13
1946, . _. Forked-horn huck 12 36 EEd 24
1947 __ .. Forked-horn huck 5 18 23 10
1948 __ . Forked-horn buck 12 24 35 14
1949 __ __ Antlerless & Spikes 7 39 46 16
1950 . .. Any-deer 8 42 44 13
1950 .. . Anyv-deer K 3R 46 15
1952__ .. Forked-horn buek 9 23 42 13
1953 . _ .. Forked-horn buck 6 14 22 9
1954 _ __ Forked-horn buck 7 19 26 10
Buck Seasons, 1l-ycar Average_ __ . _ . __ .. 17
Liberal Seasons, 3-vear Average. _________ 15

Statistics not available for 1944 and 1945, 1943 is excluded from averages, since
accidents that year during the buck and antlerless periods weire not separated.

* Data fromn Otis 8, Bersing,
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The Changing Attitude Toward Hunting on Private Lands
gmg 4

Fach veay during the cowrse of Deer Project stm]y, it has become
increasingly evident that wnrestricted hunting on private kind i going
to be controlled more and more by the landowner,  As the campetition for
deer hunting arcas beeosses inteusified, the premiums to be paid for dewr
bting vights will become greater, There iy ittle doubt that many large
privite holdiugs, especially those of wood- nxing industyics, will be (luulul
to some tvpe of deer fanming, at least to the extent that Jeasing of hauting
vights cun be called deer farming.  Eventoally these Jandholdors may find
i pmhmhlc to praclice inlensive muanagenent for deer, but mlll\Hv it s
expected tha they will find woway of paving pnt of the taxes for their
land trom the sule of hunting H‘ths for the deer which are naturally a
product of their holdings.

Each time that an aren of deer huntine ground is closed to public
g8 i

hanting, a shift of hunters fromy that area to the open public Tands ereates

greater problem, Eventuallv that probleis will be wnsolvable, except

through managed hunting,

“NMunnged hunting”, which mplics the taking of specilic niunbers of
deer from delineated nanagement areas, hus bad only Timited use inc Wis.
consin,  The anv-deer ity of the Neceduh National Wikdlife Refuge in
P96 and 1947 are major examples (Martin and Krefting, 1933) . Generally
speaking, the factor of control necessary innanaged hunts has been un-
1\(Ltf.ti!)( ta Wisconsin sportsmen. foa world in which the average citizen
finds more and more of his time and perbaps his rights bheing consumed by
controls, Iie hopes Lo lind at least one forns of escape in which he ds not
controlled. The attempts made (o pass controled Tinting legislation du-
ing the period from 1U1S to 1930 were gieeted with opposition: by Jarge
segments of the huating public. To a Loge extent, we Lelieve the opposi-
tort was fostered by a fulure of the public to understand that the in-
tent of the law was to enable proper reduction of excess deer nwnbers
in certain arcas, but was not to trample on the vights of hidividoal hunters.
To a lesser extent the opposition was fostered by the philosophics of ]uuplv
who felt that the Lew would not provide o solution ta the fmioedinte
problem of herd management which confronted the conservation  coin-

vaission ot that thae,

L spite of previons objections we believe that w growing manher ol
Wisconsin bunters are begineing to see merit inomanaged decr Tarvests,
and that eventually, mraged hnting o il beconie o renditys Toareas
where nauageinent can control caving capacities ol de Labitat, the
Fter st ubvioush eapect t be controlled. Gur proposal for the idest
e T S I T I DTURR

eatgzerated 30 st Dehiooves conservation departnents aod individoals

The happy result of w suceessfnd hunt. November, 1430,

Hunters” Manners and Morals

e
Po those who do not huats and perliaps to soe of those that do

deer seasons Tist appear to he an ooy of destonction. Radios and niew s-
papers emplusice Lunters” deaths, anl thes e travicaliv Leavy, especialh
when heart attacks and auto accidents are inchuded in the “';“l. ‘ There
are alwavs seattered veports of theft vandadisin, disregard for propevty atnd
livestock, wnd hunems being shot for decr, On the other land, in'mtm\
seein ta bhe dgrowing nore .\.xlﬁrl’\'—c()xm(-i«m.\‘; the trend since F990 Tis been
tosard o gradual decrease in the rate of hunting acoidents cachr vea

Clalde 51
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aspices ob the Nationad Kithe Vsociation wid the Nationad Sabos

Coupcil e cooperation with conersation departinents and SPUPESTICT Ly
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shonld reduce the tragio oss o haanan Bife, Managed tasting, whieren

specitie rmbers of Tonters will Tt vt Jeliated manaeement areas
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Chapter XVII
Hunting Regulations

It is frequcntl_v suggested that we ought to bhe 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 .urgumcx;t that such
regulations would eliminate some of the coufusion to which the average
hunter is subjected by yeurly 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 ixnpo{-tant considerations,
some of which assume greater or lesser importance from one year to the next.

The setting of deer seasons poses many problems of a widelv varied
mature.  Wisconsin's north-south dimension of 310 miles covers a consider-
able difference in scasonal periods within the state.  The deer range itsclf
varies from highly agricultural areas to relatively inaccessible forested
fm:a.s. The distribution of human populations vzlr{es considerably, result-
ing in excessive hunting pressure in some arcas and not enough himting in
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 recoguize specific management needs
for specific units of range. In one area we may need to reduce deer
populations to eliminate ovcr-hmwsing. In zln()lllc} area we may want to
increase deer populiations to fully utilize available food. Obviouslv a
stundard statewide season cannot accomplish both of these ohjcclives:

Interest in deer in Wisconsin by manv different groups of people with
widely divergent ideas indicates that not evervone 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 ccological imitations
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 greater 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 scasons designed to meet specific needs
in delimited areas where a total management pln 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. 1If the sportsmen und 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
necd for adequate hunter control.

Several western states such as Colorado and Utah have adopted a
system of manugement units delineated by natural boundaries and roads
where dilferent types of scasons are conducted on a permit basis. For
example, in 1954 Colorado had 14 different deer seasons in 93 management
units whiceh 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 u 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
days (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 nore leiswrely aspect of a
sporting hunt than does the present scramble for the best s.tun(l on open-
ing day.

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 hunting  (Table 52). About 75 per cent of the total seuson
kill is usually taken on the first two days of the season.  Huouters have
come to depend upon the “panicking” of deer by the large concentrations
of hunters to move the deer to stands.  Densities of 20 to 30 houters per
square mile are not unusual,

This conceutration of hunters detracts greatly from  the  sporting
quality of the hunting season.  Secing many other hunters around hin,
the hunter often decides that he must take long shots, or shots in which
identity is nol positive; in short, he must try too hard to get a deer on
Saturday and Sunday, feeling that if e does not get one his chances will



216 HUNTING REGULATIONS

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 weckend 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 liceuses
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 weck of the seuson.
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.

1f the season is to be a Jong 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 undesivable happening
that shoukl be avoided as often as possible. When the peak of the mt and
the hunting season coincide, it alwavs makes for better hunting, since bucks
are especially 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 interlerence with the rutting
season and to follow it if possible.

Types of Scasons

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 runge, 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 areas 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 traditionally
hunted under the alternatives of “an any-deer scason 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. It 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 preseribe such widely
different tvpes of hunting regulations, .

Wihile it is true that no single regulation can be the best to fit all
sitwations, the decision as to the type 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 any over\\-helming management consideration.

Therc 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.  They
contribute nothing to the future production of the herd and subsequently,
unless vequired 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 wilh an antler not less than two inches,
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Many hunters will hunt only bucks, even though antlerless deer may be legal
game. November, 1930,

three inches or five inches long; or one buck with a forked antler, and this
is sometimes qualificd by measuriug the fork,  The major difercnce hetween
the types of buck-law regubations as fur as management is conceraerd iy
that the more vestrictive the law, the more hucks of breeding age will he
carried over from one season Lo another.

Also there are arguinents which contend that the wastage loss of deer
wnder the spike-buck Taw is greater tau it is wnder the forked-buck Jaws;
ie., the hunter is mare lable to shoot ot a0 doe or a Fown hoping that jt
will turi out Lo have a spike hom than if he is required to produce o deer
with a forked horn before he ean call it Jegat. The perennial argument
cantinues that looking for a forked horn promgpts muny of the triprer-lappy
hunters to Told off shoating when they might otherwise huve Killed a
feHow hunter. The evidence, if it shows any Gend al all indicates tha
the any-deer regulation, in which the onlv requirensent for legality iy that
the aunnal be o deer, has the Lest safety vecord {Tabile 32 ).

The indications are too, that the huck Lw, ut Jeast i Wineonsing s
iovery wasteful type of harvest l‘\‘guhliun_ As Las been Pmﬂ‘u( ot in
Chapter IX, there s evidence which indicates that the 1ot kil during

!
torked-horn ok scason s approsinatels twice as vreat

as the teend dll
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In other words, at least one doc, fwn or spike buck, s left as waste after
the season for each legal boek taken home. This aspect detracts greatly
frons an otherwise very uselul hanting, regulation,

Fven with this au‘nmml of waste, the buek law has in the past perniitted
the fuercase of the hend on o sttewide basis, ad it seems logical 1o
exnect that it would foster compurable increases in the future, although
nult as preat as the nereases af the past 20 vears, However, the inercases
on u vear-to-vear basis ave relatively small when t'(llli])ail'(‘(] to the increases
that would ;lc-(-()lxnl‘n;uly complete closure of the season, simply because
itlegal deer are being killed frvespective of the huw.

The Anyv-Deer Law

The any-deer kow has been gaiuingg increasing pnpul;n‘ily in recent
V0OArs. This is Largely hecause many states have hunted decr under the
buck Jaw to a paint where some type of season that wounld remove a
farger segment of the populition hecame aneeessity. Inat Teast -'3.() stules,
either lacal or general deer problems have devetoped as w result of inereases
in decr herds, Since the ook Taw wder strict observance does not remnove
productive animals from the population, the omly (‘nm.for these 'pml)!vms
of over-populations Las Deen to remove some antleriess deer frome the
herds,  Manv states Lave chusen the any-deer seasan, both with andd with-
out control of hunter nunbers, as the method of reduction. Othiers. sneh as
Pennsvivania and Michigan, rely upon short antlerless (does and fawns
onlv) seasons tacked on the end of traditiona) buck seasons.

" Phe anv-deer season has at least one advantage. 1t climinates the
wastage of iih-gnl deer that oceurs during buck seasons, although crippling
lnsscs‘in Wisconsin's 1949 and 1450 seasons in the central arca were high,
This waste has become so distastelnl to muny people that they would
puthier uot Tt at all than allow @ 1o occur. This feeling is exenaplified by
an oditorind comment ju the Ladysiith News of Ladvsmith, Wisconsia,
dated Friday, Novewber 28, 1952: “The suceess or failore of the present
deer season witl not depend upon the number of forked-horn bucks that
are killed. 1t will depend upon how many does and fawns ace killed ;m(l_
Ieft to rot in the woods.  The exact mmnber may vever be konown, bat il
the estimate is high, then Wisconsin ought never to have another buck
season. T vears when the deer ;mpu]utiun will not stand an ;\l)}'—(lt't‘l' kall,
here shondd Le no season at all”

The wny-deer scason, in spite of the fact that it may not be an anal
alfair, will i‘«‘ the louy ran lmwidv the most venison for the fr_vil*.gI st and
Hie Jenst waste of the sesouree than wny other type of season It s, in
alher words, the most practical regulation for hurvestieg a crop. It has,
howewer, oue esthetie disadvantage. 1t o neb a sparting hant in the sense
Hait the Buck season §s a spoitog Tt Althods the weguments will rge
for years, most veteran unters il agree that it s somewhat foss dilficalt

1Y) L'i” & doe or v thaa ity o Ml Lack, 1’(‘@{‘\1'(11(-5;5' ol their Cotnpara-
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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-homn 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-hormn 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 anv-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 olher 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 Wisconsin 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 clused 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 attemmpted
to control the kill during any-deer seasons with restrictions on the types of
fireanns 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 1o hunting, such as cock pheasants or buck deer. The need
for deer refuges will vary greatly with the terrain and cover, Inmting 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 annually 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 Jarge portion of the breeding stock in the
refuge refused to move, even after winter range conditions had becpme

aar



222 HUNTING RECULATIONS

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 evolved, 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 vccurred on some of these areas.

If the Wisconsin experience is any eriterion, the major function of a
deer refuge should be to provide sanctuary or rest ground during the scason
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 bo
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 slock
under any eventuality. _

Firearms. The shotgun with slug is generally believed to be a less
effective long-range weapon for deer hunting than the high-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 cape with the increase potential of the herds.
In these areas, a scason 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. Deer popu-
lations in excess of the carrying capacity result in degeneration of the range,
lower carrying capacity, and smaller deer populations. 1t 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 excessive.  Other types
of management such as cutting, bulldozing and coutrolled burning are just
as fneffectual 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 (Anonvmous, 1951).

Lounghurst 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 cfficient and effective
method of initiating habitat improvement.  Although ideal herd control
methods are not yet a_wuilub]c to game administrators in Wisconsin, the Lib-
eral seasons did reduce the decr herd to vear the carrying capacity of the
range in the central area, with the result that natural regencration 0;' browse
species was conspicuous (DeBoer, 1853).

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 progrums 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 {ailure.

Although there are certain aveas in Wisconsin where deer have been
reduced to the currying capacity of the range, we are by no means ready
to launch a urge-scale hubitat management program for the simple reason
that there are many arcas remaining today where we do not have adequate

derer Biord onted Publin veaction 1o the veatind Lol vodnation b the
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past bl deer seasnns mdicates that we e inono position to begin es-
pensive mmprovement progians, heease the public: dened s o il ap
e ddeer b o the lnuJu".l |m'."|} o levad ‘[t'\p tethe Bt that the Birs-
i pressare hag vol beesoelieved inonny of the winter vards,

bt III11'IIu\t ek, espec 1t ”\‘ o over-heosvsed ranees is pob soneies
thing that can be done ina year or two. Deer heed control st neces:
.\m‘:l)' e prertainent il any hadastat miprovemcent program s to have w
chance of svecess, We st resognize that vnless we can achicve the
HECesNIry support o ;u||'qu'.ih' deer hierd control on continning Liasis, wer
have no business spending mouey on habitad improvement.

Theve ave, ol comrse, many considerations that must be Gaken into e
cotnt in the matter of habitat improvement Tor decr, There is the guestion
of land ownership; other kaind muaiigement practices such s foresteys sl
ceonomics, which will, in the end, determine what and hew pnel mapage
inenl is possible,

The Wisconsin landseape has indergone gumy changes during the st
200 yeurs.  The axe, the plow aud fire have reachied inta alinost every see-
tion of land in the state, causing profonnd  ceological elimges. These
chinges wre continaing from diov 1o day and vear o vears Althongle they
do not concen the tremendons areas which were affected darin e the periods
of torest exploitation, forest fives, and settlement, thev are still an active
part of the ceology of the Tand, We Lave ot renched a0 static state nor i
it likely that we ever will,

These man-indueed (‘|1'.|I|11|'H' hl'lllnghl abont meidderaal to, or coineident
with, our all consiming effort for the "hetter Tife™ e accompanicd by nat-
ural changes that are vot casily pereeved and coertainly ot readile widders
stood.  The phenomenon of phat successions following logeing, bre or the
plow and accompumied by suecessions of animal hife which mmdc 5, thirives
and fivally fudes wway e this changing Lmtlu ape s o pant ool the seienee
we call ecalogy. The game mager, i e s to suecessfully initiate and
conmduet a habitat improvenent progrom for drer, st have s fntimale
knowledae of the succession patteres of both plants and animals on the
virions sail tvpes, cover bvpes and l|n|mgr:lilhi(' sites with whieh Jue wall b
coneerned,  Becanse twere are an inhinite nmber of  Bietors amd comi-
tations of Gaetors it exovt an indluenee oo th prttern vl suceessions, there
is no definite role whichi can e set forth o serve as anilallible guide for
the cume manager Lo folloaw.  Becavse there is mch that is not known
about plant suecessions, the game wanager will luve o experiment where
ficld ohscrvations are not suflicrent Tor Lim to ascertain suceession patters

The: Liest problewn confronting management s o detevmine where
theve are delicieneies ol vange it could ho improved by mamagement.  An
annpal survey of winter vange couditions Las heen inangurated, which, il
contimied, will provide the necessary mtennation velative o the Jocation
ol areas where range delicicueies exist,

A o, S A s it aema 30 i '

Oue year's growth of sprouts from management enlting ol maple in the win

of 1950510 wt the Chiel River yvard, Sawyer county, Narely, 1052,
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The second problem is what Lind ownerships are involved and what
changes in land-nse concepts will have to be initiated hefore management
can be carritd out. The majur portion of winter deer range is Jocated on
lands that are cither privult'ly owned or dedicated primarity for forestry
purposes, such as state forests, connty forests or federal forests.  State-
owned lands that have heen purchased with spur!snn*n's money for game
management purposcs and which full into the category of winter deer range
comprisc less than one per cent of the total winter deer range. 1t is ohvious
that if we hope (o improve the statns of winter deer range in Wisconsin we
wilt have to iuitiate some form of mavagement on lands that have been
dedicated prim:n'ﬂy 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 hurn 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 nterests, would like to see the dece vir-
tually eliminated so that no interference with other intercsts would be pos-
sible.  These are obviousty the extremes of thought in this matter. Fortu-
nately, most people are reasonable enough to yecognize that neither extreme
is compatible with our way of life and that a compromise sutnewhere be-
tween must be reached.  Since the basic principle of Labitat management
iuvolves the initiation of new plant successions and since this in turn can
be ellected only if existing conditions are changed, it is plain that present
lund-use policies will have to be modified to include a provision for game
hahitat management.

It must be rocmgnized that the forestry effort in Wisconsin hus an im-
portant bearing on the economy of many northern counties. Management
for deer, although deer are also important ceonomically, canot be so ex-
tensive as Lo jeopardize the econumic stability of thie forestry prograni. It
is extremely doubtiul thiat this coald ever Tappen hecause of the high cost
of habitat management and becunse the winter deer ruge occupies sl
percentage of the total forest land of this state.  Guane habitat improve-
ment programs will be criticized, however, by persons whao fail to recognize
more than a single purpose for forest fands. Fortunately, the forest lunds
of this state are diversified and extensive enongh so thiat we can have both
forests and game without one sevioushy endangering the econonic stability
of the otlier.  In fact, it is probable that the improved status of both tnter-
ests cun be achieved.

The principal habitat sueagement problem invalves the winter deer

range, whicli has been estimuted to comprise abom 1,500,000 acres of the

totul forested deer vange The problen of hubitat management in the @

cestri] SWiscansin area iy not as acute as i the northera portion of the state,
because the character of varding or winter concentrations of deer i this

ATCa 1S ot as u)nliuing as i the northorn area. .-\d&'(l\um: deer herd con-
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Fhinning hardwoods to encourage browse production.  Ashland eonnts
tebruary, 1033, a

trol alone in the central area will probabhy bhe sidlicient as L as manave-
ment is concerned o nadntain suitable decr Lubitat conditions. ;-\,xl&lit:';».: il
tanagement on sabmarginal wnd nonforest Tandy designed o [)r[}f}n:‘v
maxinum forage species will, of conrse, enhance the status of deer in‘thix‘
“re,

Habitat improvement i the centrd region can be initiated on areas
Inmlt*d(:i constdersble distance from present winter deer concentrations '\l;']
when faverible foruge i developed, deer can move into these i \;u.\"u?l
areas. by the northern portion of the state habitut improvement musii’nv(»u‘—
sarily be confied to the varding areas proper and to the i;mur(liul;‘)\‘ -115'.-
cent areas swrounding them. Deep suow normiadly prosent (lll:‘iw" t;ln'
winter period in the northern area lints the 111()\'(*;}1(‘!11 of deer [h\:"n-?w
taking it impractical to jnitate Labito bnprovement on areas l«)("lytw(l somme
distunce trom the winter yards. l o

.Thunf are many wans that conld be devised to adininister o+ deer hulyis
'?.ll improvement prograse on public Torest Linds, The }n”(;\\ing Mo 7‘) i
is not intended to be the only wav o hundle this matter ad AR

. ‘ o it is presoited
Tere only for the porpose of initiating thoneht nn e (

vt A RO
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&y

step to he m-(-nm{ﬂ‘.shv'i is an inventany of the winto deer rage and ol
fication of this range according to the states of the curent Lrowse ('Hln]](jr;‘.»
The secand step is to detenine where habitat fie-

el dee Lition.
ol deer popula ' '
‘ o desived -

provement 1s necessary and what is necessary to wecomnlish tl)u‘ ' :
The thied step must necessarih involve the administrator |>.f
Normally, the best approach is to work ont the detail
’ Winter deer ’\un'\i loca-

pru\'c'me'nt.
the tands concerned,
of steps one and two for a sp:fc-{ﬁu it of land. v | "
tions should be plotted on maps and the areas where lml)ff.it management
is desirable shonld be dearly Aefined. The type of habitut m:\.n:\gmnm'n
1 should be clearty defined for each varding ared withinn the anit.
Acreapes to he treated shonld be carcfolly calealated so the forest '.n’,mmir.,-
tr;ulurt\\'ill e able to deternine what effeet this work will have on his

] i )I)Uhl‘(

progran. , ] o
Ficld investigation and actual experimental work showing the varions

' itat i e g 3 ~in order that there

types ol habitat improvement programs should follw in " f
will be no missnderstanding as to what is involved.  Upou completion o
this step. the administrator of the farest lands and the game manager should
prepare an agreement which carefully outlines the entire program and
which states the policy that will prevail for any contingency whiel iy

Management cutting of bluck ashin Flag yard, Bayficld county, January, 1953,
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ocear. Initiation of the wctual management prograne shoald be accame
plished by vepresentatives of both parties and both parties should be ye-
spansible for frequent lnspection of the work, Usuadiv, habitut fmprove.
ment for game also fnvolves advantages o the forest. Hothe Torester and
the game manager work in close covperation, botl the forest aid the game
will benefit.

Hubitat maagement for game involves new concepts of Jand-use and
it is characteritsic that new ideas will almost certainly proveke misunder-
stundings. Every eftort 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 invelved wlb parties concerned, Planning shovbd be
constanmated by a specitic writlen statement of policy in order dhat Dath
partics will he adegnately protected. This may seenn o Jittle vidiculons,
but we cunnot be too prudent il we wish to avoid unnecessiry debavs ad
onreasonable restrictions that wre sure to occur il there wre niny disagree-
ments or misunderstandings attuched to the evolution of this type of work,

During these days of high wages and short working Lours the cost of
entting opevations to provide browse {or deer comes very hight Costs van
considerably between ureas, hetween crews, and between different tepes of
cutting operations. Thinuing cuttings and clear cudting of non-commercis!
brow se specivs costs anvwhere from $3.00 per acre to $30.00 por dere. It
is obvious that o browse in':l‘n'(.\\'mn-'nl Progrian st nw_-vsx;n'il}' connt
beuvily onnanagement peactioes ahieady in effect onc forest Linds to carry
a considerable part of the program.

Counnercial logeing operations are going ou every winter, putting dows
s of palatable browse for imnnediate use be deers bt nore importiao
llu'}' vreate upenings where a new succeession of browse plnts will wow
and produce available browse over a period of vears. Unfontunately, these
operations do not ;!i\':v‘u_\’s ercur where there is an innsedinte need for food.
Often the periphiery of o deer vard is Jogued completeby, providing a short-
lived abundance of browse followed by a loag period of dlim pickings s

.
the new forest grows up and out of reach.
Wherever possible, it is desirable to work out @ entting plan for weas
surronnding deer yards which will eventually result inoas wide o variety ol
different age classes, plant patterns and densities ws pussible. Close co-
operation between [orest administeation and e mmanagement i HUCENSary,
but there is 5o reason why such planning is not possilile, Usually such
operations involve o number of small timber sales. Irequently the operator
o smallseade opeation cannot see his way clear 1o constret logaing
rouds inte the catting site, Here glhine pamagement shonld be able
assist i road construction, sinee logging roads will be used over w long
period of yvears for the beneht of game i the wrea. For a refatively sl
outlay on road construction, game manigement will receive a Ligh return
in the status of labitat improvement. Vigure 23 dillustrates this type of
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sinall-scale cutting operation that can, if conducted over a period of years
on areas in and surrounding decr 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 gnme crops may be possible: (1) Contracts may specify
cutting periods to assure a continuing food supply during a particular
winter. (2) Contracts may specify slish 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 availuble browse during a gap between
other sales, thercby making browse available over a longer period.  Current
economic conditions and the relative value of the species to be cut will
detennine 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 ureas contain some marketuble
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
sule of the products removed. If each operation is carefully planned,
game management would receive a relatively high return in improved gane
habitat for a small expenditure of game funds.

Unfortunately, much of Wisconsin’s winter deer runge hus been sub-
jected 1o excessive browsing Ly a deer herd that has not been controlled
within the carrying copacity of the yange. The result has been that many
winter yarding areas have undergone a serious degeneration.  In some cases
it may not be possible to rehabilitute these ureas to the point where they
will again attain the cover and variety of browse species necessary to make
them productive yarding ureas.  In all cases where range degeneration has
resulted from over-populations 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 Lubitat has a limited capacity to sustain deer.

In nost winter yards where range degeneration s taken place, the
more palatable forage species have been repliced by less palatable species.
To permit the regena iy of the pilatable Lrowse species in these yards,
it will be uecessary 1, control deer populitions i far stricter L'l)l\f(;ﬂnit)’
with the carrying CUl ity of the babitat thiy, unything we have known in
the past. After da, herd contiod bus becgne reality it will still bLe

necessery o initiat .
Y S RTINS T VR covrres o assure adeonte

F'Egurc 23. Timber cutting plan for improving winter deer habitat in the Teal
River deer vard, Sawyer county. Crosshatching indicates areas and dates of
proposed timber sales; solid black is hemlock to be reserved for cover in cutt

sreas.  Cover type svinbolst A —— aspen W o Vot oy ;. “:ng'



Heavy wse of red waple thinnings by dece in Price Creek vard, Price county,
Famary, 19535,

cecovery. Unpulatable species or Jow-palatable specics it have replaced
the palatable ones will Tave 1o be vemoved to make room for new growth
of |Iil|il|illj|l‘ .‘ipl't'ii‘.\, Dl’lh'ntliilg npnn the character of the site and the
spevics involved, the methods By which this cane be achieved will vary,
Holldozing o b meking mayv work onone areas Rotiny: tlling wny
b possible on another. Hand brushing and controfled huening may b the
ondy methods Tor other seas, W the cost of :lpplit‘;l!iun is oot too hagh e
use: ol hierneides may e desivable. Tnsome areas it mav I BeCessry 1o
fvosy angd plant desirable forage and cover species. We cannot at present
predhiet with complete aecoey what will happen to the plant suceession o
g piven site when these various methods are tried. 1 is possible o make
“edneiated giesses”™ Tt hiether waork i necessary helore o practical, work-
iy knowledge of plant centogy wnder all site conditions is at hand,

1 is ohvions that where these types ol management are neeessary to
velubilitate swinter deer range. the cost will be bigh Becanse of the high
vl ealenisive prog i af this mpbore should oot be dudtiated unbl

some assiranee that adoguate herd control measares sl be avinlibile 1o

L

baol

J v

~

IS
Lr e P ,_l’.‘ -
B e el S
e i T e 4
e ™™ - J;. je et

o o

. & o1 Pttt ; = gl
NI T R o
- -;:‘" 7~ L - ™l '_;,—’.A‘._-_-;:" : -_T,’-.»v

Taw iz 2 dv

et
-

Decr naagement cotting in Lyich Creek vard, Baylield connty, March, 1953,

i adivistrators andd i!l:Mit' reaction fo the vse of sucly conti
meastwes will be favorable,

The matter of cnergeney food shoitages vesulting Trom climatic con-
ditions or e nnde sitvations also invelves the motier of coaperion
between the Tovester and the ame nnueger, |".||u'r|1"t'lh'\' Tood .\lltlll.u_:t-\
shoold not be areewring problem on any specilic avea, 1t s o veennme
probleny, then the prineiple of Tanitwtions ad can ving cupacity of the range
are not heing adiered (o, Emergency antificial feeding measures will oot
implu\'(: the nuller, “lm’{-\'l-!. il t:lllt‘lgn'rlt‘\' Toud .\lll’ll'idgt'.\' tlv\‘vlnp tinde
an addequate herd management progrm, Ilw.\ can he hundled by emergene
cutting for browse il the specilic: sitwation permits or by |>|'m'itii|u: .u;shci,;l
loods,  Browse cultings on norcommerenal species such as lumnll.‘liﬂ lu.npl.-

L, awillins, rhl-u"\' andd others il thes speetes ane present Lol anavailaible
to the deer, will relivve eergeney sibiations,

Ustiadly the game manager cancendist the Lelp ol intevested vod aapd g
Aubs menbers Tor such vimergeney work, Tiother cases where conmmercially
unportant species are jnvolved, ity be possible o arvange o hiing
cutling which will provide food during the coervency, Lo areas whiere "
cutting is possible or where natural browse will unl;' partially relieve the

233
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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 gun:ae managers in game habitat jmprovement
programs. The economic importance of deer as a recurring crop must be
recognized by forest administrators so that a habitat improvement progran
to euhance the production of deer on managed forest lands will receive
favorable support. Close cooperation between game munagement and forest
management should result in Lenefits to both the forest and game. Game
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 environmental and philosophical changes related to the white-
tailed deer.  From the primeval forests of the last 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 tuke. Never-
theless, a few needs and possiblities seem more certain than others and in
this chapter we will briefly explain them.

Although 1much of the specific management necessary to maintain
Wisconsin’s deer herd in balance with its range is clearly ;)utlincd, there
is a continued need 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, reproduction rates, fuctors affecting 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

similur to these already conducted in the past will have to he 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 trees 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.

Perhiups the most important single factor coufronting 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 humun needs — food, shelter and clothing.
Human populution increases must necessarily be accoripanied by greater

romtenl Geor Laoann aetivitioe
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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 thut 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’

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 calaclysin, 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 condlitions. We ean anticipate that deer will excite much comment
in the future from casual nature lovers, hunters, farmers and many others,
Interest in deer has in the past encompassed a variety of people with widely
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 nat
think the deer will come to the brink of extermination, there will be manv
indignant protests from interested persons that such und such should or
should not be done to “save the deer”.

Even though the protests regarding deer management will probuably be
as loud in the future as they have been in the past, and will secem to réprc-
sent the majority of public opinion, it will probably continue to be a fact
that only a very small winority is actively interested,  We base this state-
ment on the interest shown in Wisconsin during the last two decades in
the annual county fish and game hearings. These are public hearings con-
ducted by the Wisconsin Conservation Commission for the purpose 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)roblems 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 o
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 according to the United States census records. In 1949

284,573 resident huhl:‘ng licenses were sold.  Thus about nine per cent
of the total population were deer lnmters.  Of these 284,573 persans 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. TFor the seven-year period from 1948 to 1954, an average of onl;' 1.8
per cent of the licensed resident hunters went to countv game ]lcn.rings
each year (Table 53). ’

TABLE 53
Deer Hunters at County Fish and Game Hearings

Alttendance

i Restdent Per Cent of
)rar.uj' Deer Hunters Deer Licenses Deer Ililrzfr;s
Henartng Tolal of Last Year  Sold Last Year at Hearings

WWMR_ .. 13,488 R ,850 221 (K72 4.0

van_ 11T 7 632 5,087 247 040 2

wao. i 545 4.170 284 573 1.5

s 4,573 3,184 300 455 1.0

wose. 5,067 3,168 204 .045 11

1953 .. 7,112 4,251 237 045 1.8

1958 ... 7,419 4,303 232 914 1.9

T-yr. Total. .. __. 51,866 33,103 1,826,750 1

)
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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 decr and their habitat, the future of Wisconsin deer will be subject to
the whims of misinformed public opinion despite the best effort of public
conscrvation agencies. However, we have high hopes that Wisconsin
sportsmen will come to the support of deer management practices that will
give them the largest 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 1. ’

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,

1869—Use of set-guns 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 fur 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 d(,puhu, in each coumnty.

1891—First gume refuges estublished by legislature,

1895-Organized colonization of northemn entover Lunds beg sran,

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 Commission ap-
pointed for St. Croix River park in Polk county.

1900—Federal legislation (Lacey Act) prohibited interstate sule of gume
birds and animals,

1903—Sale of protected game prohibited,

1903-First deer tag required.

1903—State departinent of forestry created and empowered to purchase
lands for forestry purposes.

1908—Worst fire year; 1,435 fires burned 1,209,432 acres.

TOOR—T nut Wivennain capvoar Eilled in Dhaobae vt
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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—Coustruction 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 cowrt.

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 es-
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 Burnett 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.

1837—~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 Reseurch 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 pressure 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-
timme high since kills were first estimated.

1951-8Second  any-deer hunting season; 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 (19486). .

Length Age in Length Agein Length Age in Length Age in
in mm, Days in mm, Days i omm, Days in mm. Days
20 40 140 83 260 118 38R0 154
30 45 150 £6 270 121 390 157
40 50 160 8R 280 124 400 161
50 h4 170 91 200 127 410 165
60 58 180 a4 300 130 420 170
70 61 190 97 310 133 130 174
80 65 200 100 320 136 440 179
90 68 210 103 330 149 450 185
100 72 220 106 340 142 460 192
110 75 230 109 350 145 470 208
120 78 240 112 360 148 480 214
130 81 250 115 370 151

Aging by Tooth Development 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 Severinghans (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 thuan 6 months — Both adult pincers fullv erupted.

Yearling

1 year and 5 months or less — All nilk 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 — Permunent pre-molars fully erupted;
they are white in contrast to pigmented older tecth. 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 surfuce 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 2ud molars would generally touch the enamel on
either side of the infundibulum. Dentine of the lingual crests of all
molars is broader than the enamnel.

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 buccul side
and 4 or 5 mm. on lingual side. Second molar almost smooth and 3rd
molar worn down until lingual crests are completely gone.  Infundibu-
lum almost goue from the 3rd pre-molar, worn 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.

84 years
All molars and pre-molars reduced to height of 2 or 3 muin. 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 cxtreme 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
11 x x
I maple Acer splcatum
APPENDIX C ‘1% h‘&“ﬁﬁﬁa p Dirca palustris H x .
14. Red-osler dogwood Cornus stolonifera i x x
15. Blueberry x"cc%"’i“‘“ :‘,:‘,‘,ﬁ.""z,‘gﬁ',t:"‘ 11 x x
. . . . 16. Blusbherry accinium . x x
Check List of 110 Trees and Shrubs Browsed by Deer in Wisconsin 17. High-bush biueberry Yacelutum corymbosum i x x
uckle
}3 ’I;‘gd-]t?eﬁ od clder Sambucus puben H b X
; 20, Nannyberry Viburnum lentagog 11 x x
. s Grows in 21. Nog willow Salix )cdkl.ﬁlsluns 11 x x
}’ir;':,::eﬁce Central g% %’{::zig;:‘xmow ?)':)l:i-;lu;":merlcﬂna 129] x :
Common Name Scientific Names® . Rating** North & South 24. Beaked hazelnut Corylus cornuta ;” : x
25. Bog birc Betula pumila i x
CONIFEROUS TREKS 26 Thimbieburey Hubus bacas 1 x x
1. Yow (Gd. Hemlock) Taxus Canadensis I x 27. Wild rod raspberry Rubus alleghenfonsis 1 X X
12, White codar Thuja occidentalis 1 x 28. “l‘mkbc"ly Rosa acicularls it X x
3. Hemdock Tsuga canadensis I x 29. Prickly wildrose Roma atiansana 111 x x
4. Whiw pine Pinus Strobus H x x 30, Pralrie wildrose N yhus mucronata 1 x
5. Jack pine Pinus Banksiana 1 x x 31. Mountain holly e mericanus I x x
6. Norway pine Pinus resinoss 1 X X 32, New Jerscy tea %ﬁ"?b‘iﬁs;rguuw& 11 X
7 Dalsany e Abics balsamea 11 x X 33, Buftalo-borry G acemosi 111 x x
8. White spruece Picea glauca v x 34, Gray dogwood ngn Y groonlandicum 111 X x
s 9. Ilack spruce Picea mariana v X X 35. Labrador tea > l“m ]‘{(m glaucophylla I x
10. Tamarack Larix laricina iv X x g? }L?agtm“’g;‘;r)’ %?:aﬁzl;e:lnpliue calyculata {“ x x
. Le ¢ i X
HARDWOOD TREES 38" Dearberry Arctostaphylus U ¥a-ursl 11 x
1. Mountain ash Pyrus americana i x i 39. Huck'sberry "‘)l u i:”lih\l'? oceldentalls I x
2. Red maple Acer rubrum I x x | 40. Buitonbush Cep h;l‘l" Lonicera I x X
3. Black willow Salix nigra 1] x X [ 41. Bush honeysuckle D,lﬂlv a canadensts 11 x x
1 Yellow birch Botula lutea il X | 42. Common elder S el i x x
5. Black cheery Prunus serotina 1 X x ' 43. Highbush crunherry ".) amelis virginiana 111-1v X
6. Pin cherry Prunus pennsylvanica 11 X X i 24. Witch hazel ,"",’f“ arpus opulifolius -1V x X
7. Basswood Tilfa americana 11 X X ! 45, Nincbark i{g&s‘;‘;;ﬁm 1V x x
8. Juck ouk uercus etlipsoidalis 11-1n x X ’ 46, Tag alder Spiraca alba 1v X X
4. Black ash Fraxinus nigra 1111 X X 47. Mcadow-sweet "-)‘)imeu romnentosi 1v x X
10. Bulsam poplar Populus balsamifera 11 X : 48. Hardhack Wanthoxylum amerieunum v x X
11. Large-toothed aslgen Poputus grandidentata 11 x X i 49. Prickly ash Salix lucida 14 x X
12, Quaking aspen (Popple) Populus tremuloides 11 X X ! 50. Shining willow Salix intorior » X
13. Bivoernut bickory Carya cordiformis It x x ! 51. Sandbar willow Alnus Crispa ? x x
11, Blue beech Carpinus carolinlana Hi X X 52. Mouutain alder Ribes triste 4 x
15, Whice hirch Betula papyrifera 1 x X 53. Swamp red currant Ribes eynosbatl » bt X
16, River birch Beotula nigra it X | 54. Prickly gooseberry Ril;g: 0‘; Seantholdes » X
7. Bawch Fagus grandifolia It (SE) ) 85. Northern gooseberry P ()‘(l;mm-arpa 4 X X
8. Red oak Quercus rubra 11 X X ! 58. Chokeberry Pranes smericana # x x
9. Black ouk (gucrcus velutina 11 X : 67. Wid plum Kru‘n l; olifolia ? x
. White: cak Quercus alba I x i 58. Laurel 8 a "')ho}.im,-pus albus 4 x
21. Bur oak Quaerens macrocarpa 11 X X ' £9. Snowberry V?ll)xl‘ximum acerifoliutn 4 x
Swamp white oak Quercus bicolor 11 X i 80. Arrow-wood E] lghon repens » X X
. Anwriulzm el . Hmus americana H: X X [ 1. ‘T'raiting arbutus pigac:
24. Rock el Jtas Thomasi i X X ern:
25, Wild crab Pyrus angustifolia 1) X X ! ® Plant nomenclature 8 that of "c”f"]‘!h(o',gg(.))i_;_-md cbofce; 111—3rd choice: 1V—dth
5. Choke cherry Prunus virginiana 1 X X : +* Browse proference ratings: I--Ist ton vonditions) ’
. Hard marle Acer saccharum ni X X choice (usually eaten only under starvation ¢ ’
2K, Soft maple Acer saccharinum 1it X X
29, White ash Fraxious americana 111 X X
. Tronwood Ostrya virgitniana H-ty X X
. Slippery elm Ulmus rubra 13 Y X x
2. Box elder Acvr Negundo 1w X X
. Butternue Juglans cinerea “ X X
. Black walnut Juglans nigry » X .
. Shagbark hickory Carya ovata 4 X i
. Hackberry Celtls oceldentalis 2 X :
. Red muiberry AMorus mibra 2 X )
. Thornapple Cratuegus sp. 4 X X /
. Rud ash Fraxinus pennsytvanica ? X
SHRUDLS
V. Staghorn sumac Khus typhina i X X
2. Alteruate-leaved dogwood Cornuws alternifolia I X X
3. Wintergreen Guultheria procuimbens 1 x x
-+ Wild cranberry Vaeceinium O { X X
5. Swout fern Comptonia per 11! X X
6. Swanp black eurrant Ribes facustre 11 X X
7. Wild Back currant Ribes aumericana 11 X X
8. Dewhboerry Rubus tlage is Hi X X
4. Juneberry Amolanchicr canadensis [§] X X
10, Smooth sumae Rhus glabra N | X X
11, Winter-berry Hex verticitlaca v




APPENDIX D ,

Diseases and Parasites of Wisconsin Deer

This listing describes briefly those deer diseases and parasites that hffw;,
been positively identified in Wisconsin. None of them have ever‘ causec
serious losses in the state. This list is not necessarily complet.e; it repre-
sents only the findings at autopsy of sick or dead d.cer Sl.lblnllted -to (!]e-
partment pathologists. A specific study of the Wisconsin herd in this
regard hus never been carried out.

A. Virus Disecases . .
Papilloma and Fibroma. Deer with warts or skin tumors occur regu-

larly in Wisconsin. They have been recorded from Sawyer, Oneida, Vi&ls
and Marquette countics. Warts are believed to be caused by a ﬁll]em le
virus, They are non-malignant and do not harm the mf':ift or man, alt 1‘0\.Jg h
deer with heavy growth may be in poor physical condition due to obstruc-
tion of breathing, vision, or eating.

B. Bacterial Diseases . N o S

Hemorrhagic Septicemia (“Shipping Fever”). This is a generalizec
bacterial infection found mainly in livestock, and caus?Xd by‘ organisms of
the genus Pasteurella.  Four cases h'.we‘hfeen identified in ‘dt‘:el'. fm}m’
Sawyer, Douglas and Woud countics.  Serious deer mortalities in the
western states have been caused by this disease.

C. Protozoan Parasites ‘
wilis . : v y
Efmeria zurnii. This is a member of the Coccidia, which are very

small tissue parasites of many animals. Coccidios?'s.pro(.luces severe. lesions
of the intestinal tract and liver. Tt is of minor ehmf:al importance in m;m','
but it may be a serious discase in lower animals, particularly cat.tle. f: zurnif
has been identified in two deer from Bavficld county, one in 1938 and

one in 1943,

D. Parasitic Worms : . fd
Stomach Worms. Three genera and species of roundworms of the

digestive system have been recorded in \’Viscofnsin deer: Ilaes;fon‘ch.us
contortus (sheep wireworm), Ostertagia ostertagia, and Nem(m‘u 1r.u.s. >|?.
ANl of them have similar habits and are considered together.  Their l‘ncv
dence seems 1o be quite common. These worms are blood. suckers. They
are found in the stomach or intestines and when present l.n numbers cn.n
cause serious anemia and digestive irregularities. They infect domestie
livestock, as well as such wild forms as deer, moose, ;‘mte\upe and other
ruminants, and can cause serious losses to wild populations. H.acrmmcl'ms
has been found in Bayfield, Taylor, Vilas, Dunn, and Columbia counties.
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Ostertagia has been recorded from Vilas, Oneida, and Marinette counties,
and Nematodirus has been found in Price, Tavlor, Florence, Yron and Vilas
counties. ’

Lungworms.  Lungworms are small, whitish worns that are found in
_the trachea and air spaces in the lungs. He;wy infections can cause severe
damage to the hungs and may result in death from pnciwunonia. Two species
have been found in Wisconsin: Dictyocaulus viviparus {cattle lungworm)
and Protostrongilus rufescens. Lungworms affect domestic kvestock and
have caused serious losses in deer of some of the western states. Wisconsin
records are uncommon but regular.  Infected deer have been found in
Langlade, Marinette and Vilas counties, and in several counties of the
northwest area.

Tapeworms. These are flat, ribbon-like worms that live in the deer’s
small intestine. They may reach a length of several feet. Severe infesta-
tions may cause deer to be in general poor condition. The worms are also
found in sheep and cattle. Three species have been found in Wisconsin:
Moniezia expansa is a very large form that can grow to be 10 feet in length;
Thysanosoma actinoides is a similar form but not as large.  The third species
is of the genus Taenia; its immature or larval forms are called bladder
worms and appear as small wattery bladders or cysts embedded in muscles
or attached to mesenteries, lungs or liver. Tapeworms in Wisconsin deer
are of regular occurrence and have been recorded from Bayfield, Oneida,
Price and Vilas counties. Only one case of Thysanosoma has been found;
a buck fawn from Bayfield county in 1941.

Liver Flukes. The only species of liver fluke we have recorded in
Wisconsin is Fascioloides magna. It is a common parasite of deer, having
been found in many northern and central counties. Tt does not seem to
cause particalar harm to the deer, except in very heavy infestations, hut
it is the cause of “liver rot” that results in serious losses of domestic live-
stock, particularly sheep. - Deer livers containing flukes show yellowish
white spots or cysts about the size of a quarter located just beneath the
surface.  The adult worm is a soft, fleshy flatworm measuring about three
inches long and one inch wide, though varying in size. "The flukes and cysts
are harmless to man and they do not affect the meat of the deer as food.
E. Arthropod Parasites

Nasal Flies. Wisconsin deer seem to be commonly afflicted with grubs
in the nasal passages and throat. These grubs are the larvae of nasal flies.
They have been found in many counties, particularly in the north. We
have found up to 52 grubs in a single deer. The adult flics ay eggs in or
about the deer’s nose and facial hair. The larvae hateh and migrate into
the nasal passages. They are coughed or sneezed out after development,
then pupate in the ground and transform into adults. Twao speeies have
been identified in Wisconsin deer. Oestrus ovis (sheep botfly) is the
commonest of the two. Cephenomyia trompe has been found only twice,
in Marinette and Wood counties.
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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 APP ENDIX E
caused by a mite of the genus Ottodectes.
F. Fungus Infections Acreage of Wisconsin Deer Range by County,
Trychophyton sp. A deer in Douglas county was found to have a with Hunting Kills per Unit Area
scaly skin condition due to-this fungus species. The specimen was taken
gt Hunting Kill per
Lumpy Jaw. Several cases of this disease, characterized by the foerma- Square Sauare Mile of Range
tion of tumors on the jaw, have been found among deer in over-browsed 4 Acresof  Milesof 1957 1960 1563
winter yards in the northern part of the state. It is caused by a fungus of rea ond County Dect Ranoe Deer Range Buck Any-Deer  Buck
the genus Actinomyces. N entan
he ' . Ashland...__ . ________ 575,338 899 1.8 5.8 0.7
G. Miscellaneous Pathology g:ﬁ?::f """"""""""" 845,544 1,321 2.5 8.2 0.6
Several abnormal conditions not directly associated with other diseases Chippews _.. ... . 422; 'gg ‘;‘;g ?.2 i os
or parasites have been found in Wisconsin. Two cases of urinary calculi Pomglas. ..o 696152 108 27 X
have been found, one each in Tron and Wood counties. Abscessed molars ;“:10(:::;% -------------- g;H oot oo a2 13:4 l:l
were found in five deer. An adult buck with a cleft palate was found in Iron.__ .. 1111117 453 ’ggé ?gg ?g 23 03
Coluinbia county in 1941. Eight cases of congenitally blind fawns have k?:gl:xde__._-‘-,..____ 402,667 e 2.1 1.1 gg
been recorded since 1939. Six of them were from the central area and Maf:t;:t;x; ----------- o :;; '8433 ggg o4 o0 03
were affiicted with opaque corneas in both eyes. Another fawn found in Marinette....__...__.. 676,832 1,058 2.8 1?‘3 ll)12
Bayfield county in 1943 lacked any semblance of eyeballs. A fawn from 33‘;&‘3 651 001 ot ;e 8.0 0.7
Marquette county in 1952 had aniridia (absence of the iris), -aphakia Polk._ . .. TTTTTTC gié ’g{:; ! ,251:; gg 'S 05
(absence of the lens), and tumors on the cornea. The disorders of all gﬂm """"""""" 660"189 1,032 l:ﬁ g'g ?g
eight of these animals are believed to be the result of hereditary deficiencies. ‘3:1':5&; ------------- 332’22 1 ‘;,73 1 o 0.0
Sawyer_.____._..____. ,143 1.7 6.
Shawano. ... ... 427 .805 668 0.3 09 o
Taylor__.______ 7 380,548 )" 505 1.7 3.9 0.7
Vilas_____ .. 11T 534,108 835 3.6 19.9 1.8
Washburn___ ... 405,358 .. 633 1.6 5.0 0.5
Area Total .. .. ______ .. 10,858,086 16,966
CENTRAL
Adams..___________ 272,650 426 p.
.- , ] 2.7 6.8 0.
Clar.k _________________ 309,563 484 5.1 17.5 1 2
Enu’Claire_ .. ....... 160,093 250 2.2 74 25
Jackson. ... ... ... 389,656 609 1.8 14.6 2.4
Juneau.____.____.___.. 283,730 443 4.9 8'2 1.3
Nsonroe ............... 256,977 402 3.3 5 :6 1 .3
Wood_.......____.___0 101,645 209 4.5 13.9 1.1
Area Total __________ _. 1,864 314 2,913
AGRICULTURAIL
Barron.._____________. 159,426 p 2.8
Brown__._____________. 42 :668 232 162 ZC : 0(.]1
Buftalo______________. 198,536 310 2.2 1.4 0.7
Calumet_ ... .. . 19303 30 C 3] c
Columbfa___ ______".__. 88,431 138 3.5 5.7 1.2
Crawford ___________. 175,245 73 0.8 c 0.1
_Dape .17 88 428 138 c 3 0.1
f Dodge___._. ... 7T 55,987 87 c C 0.2
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Hunting Kl per
Sguare Mile of Range ]
Square - 3
Acres of  Miles of 1947 1960 1863 : £
Area and County Deer Range Decr Range Buck Any-Deer Buck s £ ‘8.
SI1E ;
POOF e v e men SO 111,763 175 o C 0.2 Tie ‘é%
U . eemmammmemmn 165,282 258 2.7 7.2 0.3 Sl 22
Fond du Lac. . ...-o- 34,848 54 C & C =la ~g
GIanb.ccvneemnamemr o 133,921 200 C 0.6 0.4 £ =
GPeEN . con e m o e 38,206 60 C © ¢ o g §
Green LAKE . coanvmamnen 25,765 40 C C 0.5 % &
JOWB . oo —mm e m = 06,265 150 0.9 0.2 g.1
P 48,520 76 C C O N .
Keneshd - .cooveeenmnn- 29,263 45 C 3 C kS B
Kewaunee. . - commnonn 20,428 46 ¢ C C S 4 o
LaCrospe. - m-nv-nncon 124,362 194 26 0.9 0.1 g.1¢
Lafayetla._ w-cvvcemveo- 26,876 42 C 3 C . EX R
Manitowoe .« covvewonn- 60,008 108 C 3 o Seig
Marquette. . .- oo men- 04,957 148 2.2 7.5 0.9 - ’
MUWaUKeR . o «nvremn o 6,949 11 3 C 3 =
Outagamie . .« «oon-o-en 73 688 115 C 3 0.5 P w
OzaUKEB . v oo emmewm e 17,549 27 5 H C s =
Pepin_cevecmcemanman 59,537 o3 2.0 2.2 0.4 = g
Pierce. - oo ncmmomemov s a1 ,657 143 3 2.6 0.4 ey =
POLAEB. o cemmmmmmmmm 163,275 255 1.5 3.3 1.0 ] -
ROCING .o oo mmammmmm e 49,680 78 C C C x M
Richland. . .. e 116,319 182 0.1 0.2 0.1 = &
ROCK .« e me e 37 499 50 ¢ : 2 g a ld |
SBUK . cnwmmmm e 174,082 272 1.1 2.9 0.3 ﬁ 2] N 2 {f=|3
ShEDBOYRER -« - - e e« 40,315 63 b ) C =) 2 s {5% (=S
8t. CroiX.. - cvoncmen-n 6,434 135 e 2.7 0.3 Z b T |BElE
Trempealead - < oo oo -- 120.773 189 1.9 1.1 0.4 =] - PIE-1
VOrDOM. - omeeeenanemo 161,062 252 P o 0.1 £ Q] =
Walworth . ..o ooammnes 48,136 75 (6] C C =) -t = R
Washington . .. ...~ 45,345 71 : C C A~ 8 ¢ -
Waukesha. . .oovoomnnn 49,277 77 : C C < 2 R = - =
WRUPACE . - e memm e e 154,442 241 ¢ 7.0 1.5 o Ei1El=1¢ £ A
Waushors. coocovoaoaee 127,171 19 2.7 6.1 1.0 =) K 2 |y |2 |2
Winnebago . cu oo mna-n 47 415 58 C C C - f‘; wlgg aola i E
s B O 2 & .8 3 =y 2 o
( & = [ K = T
Area TOL8). - o cvnnnmnn 3,510,172 5482 £i8les %5 - g.g O R B
(S22 |3 sle (£33 |2 |7
state Total.. .- ---. 16,232,572 25,361 e $1S(8 [EEl8 |E |:
Dislegie - ) = =
C—County closed to hunting. e 2 £ & = I
¥ F
e = CHBE:] : s
I g XiTa § g ﬁ.c <
= I fw s
w = é 219 § /2 R
;‘:3: Qi zn3 3¢1a
= 2
& -
o o
5 5|8
= OEIE o
8o« - e £ 8 18
= % |Elgi™ v A
7 7 3 518l s 18 &
o [-E eIl g e 4 [73)
T Sleig =121k |8 18 |8 I3
. E181e [£15]¢ g 18 | 18
- sidiz lelsle {a 1€ |F &
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Form Leaves
Spectes Tree Shrub Al Opp. Stem Twng Buds Taste Miscelleneous
11. OTHER TREES AND S8HRUBS
Alt, Dogwood x x Dark reddish Dark red Medium size, dk. Yellow growth on
gw brown reddish-brown, dead twigs.
short, on stalks
Mt. Ash x x Dark colored Dark red, large, Conspicuous joints
long, close to between current and
twig previous growth,
Red Dogwood x x  Bright red, Bright red Hairy, grey,
reised grey small, sharp oS
specks, uniform g
color g
Red Maple x x  Uniform reddish Reddish Reddish, med. °
grey size, rather »
short, blunt o]
Sumac x x Thick, pithy, Staghorn. hairy: Staghorn-
very large Scarlet-smooth feathery
brown pith .
wild Black x x Dark Consplcuous  Tan
Current ridges, 1t. grey
M1t Mapie x x  Red & grey- Red Smell, thin,
mottled to bright red
greyish below
Willow < x Smooth, yellow, Yellowish or Single bud scale  Bitter
red or grey reddish tipped, close to twig.
sometimes dusky
Form Leaves
Species Tree Shrub Al Opp. Stem Tung Buds Taste Miscellaneous
Elder X x  Sofy, pithy, light Large & Plump Pith, large, brown or
grey white.
Honeysuckle x x  Light greyish Light greyish Small
brown brown, slender
Leatherwood X X Grey, very - Grey and tough Short, round.
tough & fibrous very hairy, grey,
bark, thick at from basal cup.
base and tapering
Basswood x X Smooth, It. grey Light grey or Large & plump,
on upper branches, reddish reddish, smooth >
bark deeply 3
furrowed g
Hard Maple x X Light brownish Light yellowish Med. size, grey- 2
grey brown ish brown, s
compact -]
Juneberry Sh'rub- Spme— x Reddish or grey- Reddish or grey- Long, sharp, Almond. Almond odor.
like times ish brown fsh brown curved towards
a tree stem
Choke cherry Shrub- X Greyish Conical, Yery bitter
: like pointed, greyish
Black Cherry x x Dark Heart-shaped, Very Pltter
smooth, yellow-
ish
Pin Cherry x x Dark Small, reddish, Very bittor Reddish brown specks

granular, termf-
nal buds clus-
tered, blunt.

on bark.

4!14
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Form Leaves
Species Tree Shrub Alt. 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 tong  at terminal, red- and rounded.
twigs brown, hairy.
Red Oak x X Smooth, dark  Smooth, greyish {mall, grouped Leaf sharply pointed
grey brown at terminal, light deeply lobed.
brown, smooth
Yellow Birch x X Lateral buds 'y Winter>
long. coniral, green flavor
acute, brown »
.g
~
Hazel ) x X Greyish-brown  Yellowish-grey  Yellowish, nred. Catkins. g
speckled size, blunt E}
%
Highbush X x  Cireyish-brown, Thick Large. reddish Red bherries, o}
Cranberry smooth
Nemopanthus X X I’ark. smooth  Reddish tipped Small & stubby,
Holly & silvery grey  single, reddish
below
Ilex Holly x X Dark, smooth Reddish tipred T ouble and
(Winterherry) & silvery grey  Small
below
White Birch X X Prominent grey Reddish-bhrown 1 ower buds on Bark white on old
specks stalks stems.
Black Ash X X Light grey Thick. blunt, Thick, blunt, Fularged at nodes.
Nattish brown to black
Form Leavcs
Specics Tree  Shrub Alt, Opp. Stem Tug 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 >
bluish-grey twig, narrow, trees %
ovoid, acute ;
2
Ironwood x X Rough Slender Buds curve out, Rough bark, ridged S
vellowish, on larger trees. L]
ovoid, acute N ]
Alder X b3 Dark grey Yairy, 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
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Food Deer
N Conditions Browsing Yarding  Concentration
0.
Area & County Yards P M G EX.EQ. L T P S H M L Lowing Feeding
NORTH Winter of 1946-47
APPENDIX G° Auiland oo s g 0
Bayflold. _...__.___ 1058 8 2 N
Burnett..__._. - 3} 2
. , Douglas_. __.. -- 9 8 v ..
Annual Winter Deer Yard Checks by County Florance.......... 6 6 .. -
Forest_ . ... . .... 15 15 .. -
2 angilade. - - .. -
Food ) . Deer Lincoin--.220277 13 3 8 2 ‘
N, Conditions Browsing Yurding  Concentration Marinette. . __._ 4 3 ) R
O T E Ry e e e T . ..} Oneida. 201000 6 1 .-
Area & County Yards P M G EX. EQ. L T P 8 H M L Logging Feeding g}ﬁ“.‘;_;; ________ ]Z w 2 .
Rusk_.. . ..._... 3 3 .. ..
S8awyer. .. ...._. 3 3 . ..
Winter of 1940-1941 . Vilas. . ........... 1 10 1
NORTH Washburn. .. 2220 7 2 4 i
Ashland _ ... .. _. 1 VR R RN .. — —
Bayfeld. .. __..._ [ 5 + . 5 .. 1 3 Total . ........ 119 B3 30 6 74 42 3 18 43 60 42 16
Burnett_ ... _..... 3 1 2 .. 3 .. .. 1
Douglas_ _ __ 14 9 4 10 3 1 .- CENTRAL
Wlorence. .. .. 10 4 1 3 6 1 3 7 No yards checkod
Forest__.____..... 7 4 2 1 5 2 .. 3
Iron_ . ... ... B 6 2 .. 3 5 _. 5 Winter of 1947-48
Langlade._._..... 2 1 1 .. ) . 1 2
Marinetto_..._.... 8 2 1 .2 1 .. . NORTH
Price 3 2 1 2 . 1 1 Ashland . .. _.._.. 6 86 . ..
7 6 . 1 4 3 _. 4 Bayfleld....___... 7 7 .. .
8 5 - &6 2 _. 1 Burnett . __... .. __ 5 3 2 .
7 5 2 .. 5 2 _. .. Chippewa___ __ - 2 - 1
1 1 .. . ) 1 lI?)ouglas_,,__,.___ (5) g 2 i
lorence .. ... .. .. -
rotal...._...... 80 53 20 7 54 19 7 31 FOrest_ - -oueue.- 6 6 . ..
s Iron . oo 10 5 5 ..
CENTRAL N ) Langlade 1 | .
No yards checked Lincoln_ . ... 1 3 1 ..
Onelda_ . _.__ 8 7 1 ..
Winter of 1941-42 PricO oo - 1?; 1(7) G
N ot 1 gau:kérf--._-_,.‘_ 0 B2 .
Total for Faylor. - ... .. 2 .2
18 countiee. ....... 158 64 00 23116 34 6 153 VHAS . comeme oo 17 I'i 3
CENTHRAL Washbuen.. ... ‘5 S
No yards checked Total. oo o_.. 114 89 23 2
Winter of 1942-43
CENTRAL
NORTH 2 2L L.
‘Total for Clark .- - 2 2 . .
l6countles..__.... 148 110 30 6 117 21 8 36 3. -
OENTRAL Pots el 5 7 | S
No yards checked fotat....
Winter of 1948-49
Winter of 1943-44
H
NORTH N(Als‘t;ll‘and .......... 8 4 4 - 8 . .. 3 4
Total for Bayfleld - .. ... 12 [ R SR ¥ [ T 3 1
16 countios_.._.._. 147 82 60 5 59 52 36 30 Burnett. ..o oo - 3 O T S | 1 .
. Chippowa. ... ___. 9 o 4 5 . 3 6 4 .-
CENTRAL Douglas. . ...-.-- 14 5 4 5 5 8 | 5 6
No yards checked Florence . . - - . B ¢ 2 L 7 t 4 .-
Winter of 1944-15 Foreste oeo o omeeon 13 1t 2 - 6 o 3 2 1
| 107 U 10 4 4 . 7 .. 3 3 3
Nl Langlade_ .. .. RN 5 4 1 . 23 .. 3 2
Total for ELincoln. oo oo ooon 7 4 2 1 4 3 _ 3 .
16 counties . ... 24 60 114 58 15 Marathon. ... .. 3 [, :‘i 3 5 ‘: 1 -
arinette. . ... & 1 3 302 I i
OENTRAL Marnoree.------ 3 A S S S 1. -
No yards checked Ounelda_ . . .. 14 | S T I | 3 j
Winter of 1945-48 PrHEO - o o o ee 10 T 08 . 5 - H 4
i Teusk_ - o0l 2 16 4 . 13 - 6 -
NOR'TH RAWYOr - D20 1 7 . 18 1 7 2
Total for Taylor .l l.0- 1 3 I 2 2 1 ..
18 countles. ... .. 10 26 36 45 1% Vilas._.__....... 4 22 . a2 11 4 8
Cas . 3 . . -
CENTRAL Washburn ... _ .. .. 1 1 e o
No yards checked Total. oo eee..... 188 120 48 21 106 55 28 43 38

aas
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APPENDIX G

Food Deer
N Conditions Browsing Yarding  Concentration
0, -
Area & County Yards P M G EX . EQ. L T P S H M L Logging Feeding
CENTRAL
b5 2 3 - ) S 4 1 -
1] 4 2 . 8 .. .. - 2
7 1 3 3 .. 4 3 .- 1
15 11 4 __ 11 4 .. 1 3
. 7 2 5 .. 2 &5 .. 1 2
Monroo._.......... 4 3 1 .. 2 2 . 1 -
Wood. . _..o...... 5 4 1 .. 4 1 -- 2
Totalooooooo ... 49 27 19 8 26 16 7 4 10
Winter of 1949-50
NORTIH
Ashland . ... .. . ___ 8 ¢ 2 . 4 4 __ R .. .. 4 2 2 4 4
Bayfleld . .. ... .. .. 17 1P 5 1t 5 6 6 9 6 2 6 5 6 8 3
Burnetv. ... ... 5 4 ) S, 4 . 1 3 1 1 2 2 3 1 3
Chippewa. .. ... .. 2 e .2 [ 1 | S 1 1 1 .
Douglas_ _.._.._._ 15 9 5 r 4 4 7 8 5 2 5 5 5 ¢
Florence. - .. ... ._ 5 3 2 .. .. 5 . .. 5 - 3 2 .. .
Forest.........._. 16 g 7 .. __ 186 .. 34 11 2 .. 9 7 2 -
TON_ e 12 7 8§ .. 66 3 3 7 &5 .. 2 4 @ 4 5
Langlade. .. .. ... 3 3 1 4 2 1 2 &5 .. .. 4 3 5 2
[incoln_ . ... __ 8 $§ 2 1 6 2 .. 2 6 __ 1 4 3 5 1
Marathon__ . ._._._ 2 U, 2 . oL 2 1 ) S 2 1 .-
Marinetto.__ .. .. ._ 12 3 6 3 5 4 3 2 ¢ 1 1 7 4 4 ]
Oconto_ . .....___ 5 3 1 1 4 v 3 2 12 2 2 .
Oneida. _ ... - 14 12 2 . 12 2 6 7 1 6 5 3 8 4
Polk . . .- 4 3 1 . 2 1 1 1 2 1 b . 1 2 .-
Price. . .- 10 8 2 L 5 1 4 6 3 1 4 1 H 3 6
Rusk_. - 8 3 5 __ 1 4 3 2 3 3 4 v 3 2 -
SBawyer_ .. -.._._.. it 10 ) 7 3 1 5 6 __ 4 5 2 8 1
Shawano.._. .. __._ 2 .. 1 F S 2 . .. 2 . Ll . 2 1 .
7 & 2 .. 2 4 1 1 8 . __ 4 3 a .-
13 it 2 .. 7 4 2 4 4 5 4 4 5 3 3
6 3 3 _. 2 3 I 4 2 .. 2 1 3 4 2
Towal .. ... 18Y I8 58 13 8O 71 34 76 92 21 49 69 71 ™ 44
CENTRAL
Adams_ ____..__._ 1 U | I, | - | 1 .. -
Clark _ __ ... .. __ - 4 3 .. 1 B | S 4 .. i 2 1 .- 2
Eau Clajro._ .. .. __ 2 -. 2 . i | 2 . L 2L 1 1
Jackson. ... ... .. 4 9 & . 6 7 i .. 0 4 i s 5 5 2
Juneanw. ... .. 5 3 1 1 1 4 - .. 5 .. 2 1 2 .- 1
Moneoe. ... .. 2 1 | S 1 | S, 1 ) - 2 - ..
Wood_ _ . ... ... .. 3 2 1 . 1 2 .. L. 2 ) S 1 2 - 2
Totad . __ . .. B3 18 10 3 14 16 2 . 25 6 4+ 16 11 6 11
Winter of 1950-51
NORTH
Ashdand. _ .. ... .. 6 4 2 6 e . 6 . . 4 .. 2 2 4
Bayfictd. . R 4 9 5 .. 5 2 7 4 3 2 5 3 [} (] 3
Burnett._ .. U 3 2 1 2 PO | 2 . 1 P A 1 2 2
Chippewa__.__.___ 1 e e | S, | B ) ] 1 -
Douglas. _ __ ... _._ 11 7 4 . [} 1 4 10 S [ K) 2 2 4
Florenece._ .. .. .___ (i} 4 2 . 5 | S 4 2 1 4 5 .-
Forest_ . 11 7 4 0w _ ] 1 -3 2 L. N 3 4 2
Iron. ... 9 .3 | 4 _. . s | I 2 6 1 4 4
langlade_____ .. _ __ 8 4 2 2 4 2 2 4 3 1 E} 2 2 4 -
Lincoln_ __ .- 7 5 2 . 25 4 3 .. 1 4 p 3 1
Marinette. _ 4 2 i 2 4 1 1 2 1 2 . 3 2 2 1
Oconto . 4 3 | 2 i | B 1 P S 1 3 . -
10 7 3 . Y | S 4 4 2 3 3] 1 7 5
3 2 | R 1 2 .. 1 2 . 3 . 2 .e
[ ¢ . .. 4 L. 2 1 3 2 4 . 2 1 4
4 4 2 3 2 } 3 3 . 3 3 2 -
Wy 3 2 .. 4 3 3 3 4 k] 1 5 4 7 1
4 4 ) ] 3 .. . L S, 2 2 4 .-
13 i 2 ..o L 2 11 . 2 4 5 4 3 7
(] 3 - S 2 2 2 3 .. 3 1 2 3 4 2
Total__.._...... )43 vg 39 5 BY 26 28 68 44 3i 38 bY 46 4 39
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Food R . Deer
Conditions Browsing Yarding  Concentration
No. - ————
Area & County Yards P M G EX. EQ. L T' P S H M L Loging Feeding

CENTRAL
Adams. ... & 1 3 1 .. 2 3 .. 4 1 1 .. 4 ' .
Clark .__.__._. .. a8 5 1 .. 4 1+ 1 .. 6 . 4 2 _ 1 3
¥au Clafre__ .. __ .. 3 1 2 .. 2 1 .. - 2 1 3 ] 1 .- 3
Jackson..___._._... 1 3 7 1 1 4 6 __ 11 . 1 7 3 5 4
Junean. .. .... (] 3 3 .. 2 ; 3 - ;e ii 2 1 g 3 1

; ol 3 TR -1 D2 I = .

Veaa oo G 2 2 . LT 0 T 2 o2 e I 3

Total___ . ... __ 38 16 19 3 9 11 14 . 24 ¢ 10 13 15 10 15
Winter of 1951-52

NORTH . )

Ashland_ . _______. 6 5 1 1 5 .. . 5 1 - 3 3 3 1

Bayfleld_ _______.. 15 4 10 1 1 3 11 1 & "5 3 2 10 7 2

Burnett ... ... 3 2 1 3 1 1 ll - e- lf i 1 : .iz ..

o WA e v e e o e 1 - ., I, P o en ] o

D'O’il:zl,;:a_,_-_-_-, 11 5 6 ._ 4 3 4 4 7 - [ 2 3 8 ]

fFiorence.. .. oo ve .- 6 1 5 .. 4 2 . 3 2 1 . 4 2 5 ..

Forest_ .. . 11 8 3 .. 9 1 1 1 8 2 .. 6 5 5 ..

lron_____ ———- 9 2 7 -. 5 2 2 1 8 . .. 7 2 4 .

Langlade P 8 1 7 - 3 1 4 2 [ S '1 4 3 4 1

Lincoln_ __ . I 7 4 2 1 4 1 2 1 6 a5 2 2 g ..

Marinette. . ——- 5 2 1 2 2 __ 3 .. 32 . 1 1 2 .

Oconto. . __ ———- 4 - 3 1 1 1 2 - 2 2 .. 1 3 1 -

16 8 2 . 8 2 . - 9 1 2 8 . 4 .

3 2 | IR 3 . - 2 | B 2 1 2 .

f 3 1 2 2 1 3 1 3 2 1 3 2 2 -

G 3 3 .. 1 2 a .- 4 2 1 1 1 2 .-

9 4 2 3 .. 2 .- 7 2 1 3 b H .

4 . 3 | - 2 2 i 3 .. 1 3 .. 4 -

12 10 1 1 A ] 1 | I ¥ R t T 4 5 2

[ z2 3 | I 5 | B 6 . . 2 4 2 -

Potal___._._.... 142 66 62 14 51 43 48 16 100 26 20 63 59 74 7
CNTRAL .

C'i‘\‘dams. - 5 - -3 -3’- - 1 -: - - .'; .- } -; 3 .-
Clark . .. 4 .. p . e -- : - . K . : -- .
Ean Clalm 3 . 1 2 .. i 2 .. 5 :* - 1 2 4 .-
Jackson.___. 11 - 8 3 . | I (O 2 9 4 7 3 ..
Junean___.. - - 6 1 3 2 R 5 4 .. :f 1 1 :1) { .-
MONroe_ ... oo oo - 3 - 2 ) - 2 o 1 2 .. l 2 2 ..
Wood. . oo 4 . 3 | B 1 3 - 2 2 . 2 2 .. -

Totad .. ... .- 38 22 13 1 6 20 3 5 28 1 1 24 14 .
Winter of 1952-53

NORTH _ ) )

“Ashl; .6 2 4 . 3 1 2 6 . 2 3 3 3 ..
f\a\.l\lln‘("li: """" 3 5 7 1 5 4 4 9 2z 2 5 5 3 5 i
DBurnctt. . :;l 2 1 5 2 r . ; Ii - 2 ~l 5 : -

K 3 s o1 8 2 s 112 . 7 5 | 4 2

l?i i 2 o 3 3 - 1 5 .. 3 3 .- 1 .

12 6 5 1 11 2 4 7 i - 1 7 4 6 -

8 2 [ J— 2 4 2 6 ] 1 2 3 3 7 .-

7 .- 3 4 ._ 3 4 2 3 2 . 5 2 )] .

7 2 3 2 1 3 S 7 -3 1 4 3 J .-

8 L3 2 1 2 2 4 2 4 2 1 4 3 [ -

4 T2 17 .. 3 12 v o1 4 ! =

Onelda 0. .. 10 T3 5 8 . 7 3 .- 2 71 3 -
>, R 2 - - - o - e 2 - i -
]p'.::(kaé“"'"”_'_: 7 4 2 1 2 2 3 2 2 3 1 2 4 2 =
Rusk .o...o. ... 6 2 4 . 1 1 4 2 4 .. 1 2 3 1 o
Sawyer. ... -_.... 9 4 41 5 2 02 A $ 2 2 3 --
", - - 4 . . o 0y - : . K .
T I e 7 4 i a8 4 2 7 32 1 6 5 B 3
Washburn .. __ .. -~ 4 2 2 . 2 1 } | S S 1 3 .. - .-
Totabe oo weeoan- 143 50 08 16 54 45 44 79 51 13 39 64 40 65 6



270 APrPENDIX G
Food Deer
N Conditions Browsing Yarding  Conceniration
0. -— —
Area & County Yards P M G EX.EQ. L T P S H M L Lopging Feeding APPENDIX H
CENTRAL
e atetebetel S L S S S S SR "
ark_._ ... : L. 3 . .. .. 1 4 _. R 1 .. i i
o T 5o 2 3 - - 1428 ! -- The 1953 Key List of Winter Deer Yards
Jackson. . __. 11 - 5 6 . .. 1. 5 6 1 4 6 3 .-
Juneau. .. ... [} - 3 3 .. - 6 __ 2 4 . 1 5 .. .
Monroe. ... 2 I R S S B - - Location
ood.. .- ... 4 2 2 . 0 1 3 .. 3 i .. 2 3 - - Yard -
- Ne. Area, County, & Yord Name Township Range Sections
Total_._........ a7 3 19.15 2 2 338 .. 20 17 3 14 20 7 .-
Winter of 1053-54 NORTHERN AREA
N(‘{R{ﬂud o 2 - Ashland
shland. . . .. _.__ 1 14 2 . 13 4 1 7 8 1 2 1 2 3 .- 3
20 ¢ 4 .. 9 5 6 1 18 1 8 6 6 12 1 1 Minoral Lake.. ... ..., ...... 44N 4W  14-17, 21, 22
8 R S SR 17 .. T 1 2 - 3 Moose Hill . . ... ... ... _. 42N 3W 8
1 . [ 1 o 1 . .. 1 1 - 43N 3w 29-32
28 24 4 .. 16 16 8 1 22 &5 13 7 8 10 : L Spider Lake....._........... 43N 4W 24,9 10
7 5 2 .. 3 4 .. .. 6 1 2 8 _ 1 - 44 AW 34, 35
12 5 7 7 5 0 8 4 2 7 '3 4 o 141 8pllleberg Creek 43N 2W  29-32
10 8 4 0 6 2 2 5 3 2 3 6 1 5 1 . 142 Brush Oreek.-... .. 43N 3w 0-11
12 5 5 9o 5 3 4 __ 1 11 3 4 5 5 . 148 Dead End. ORI 43N 3w 35
q 1 4 4 . 4 5 0 . @8 __ 3 8 5 o 546 N. Madeline Island. . 51N 2W 28,33
2 o o T 2 T 7T 2 1 i = o 848 Reservation. .. ... ..o . .. 5IN 2W 33
7 4 3 .. 3 4 __ . 4 3 .. 5 2 3 -
4 2 2 .. 1 3 _ . 2 2 1 1 2 - - Bayfield "
10 3 7 2 2z 5 3 7 % 3 1 6 3 7 = 7 SR ] TW 58
3 1 2 22 2 v o2 % .. 3 . .. 1 49N 8w
13 9 4 .. 4 4 5 . 4 9 4 4 5 8 . 50N 7w 30,31
7 4 3 20 . 2 5 11 . 7T .. 3 4. 2 - 80N 8W 25,36
14 9 4 .. & 5 3 14 .. 7 3 4 7 o 8 Oloe Lake.. oo cuoainana, 43N 8W 3.4, 8-10, 16, 17
4 I S 1 3 - C "4 . 1 3 2 o 10 Grandview ___....._. 45N 6W  7-10, 14-18
15 9 5 1 6 6 3 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. .. ..o __.._..._. 51N 5W 1, 11,12, 14
— 21 N.Plkes Creek. ... .o .conen-. 50N 4W 9,16
200 1231 78 10 76 73 60 17 116 76 50 98 63 85 8 22 Onfon River. ... ... ... ... 50N 4W 31
50N 5W a6
24 W.Barksdale___._._.__.__.__ 48N 5W 19
4 el 6 .8 . _. 1 5 . 1 s 1 2 3 . - 210 Upper Ghost Lake____...._._. 43N 5W 20, 21, 28, 29
1 - | S T L . [ 1 1 o 214 Branchof 18 Mile Ck...._._._ 46N 8W  20-32
4 - 1 3 . - 4 2 7 &4 . 2 2 2 o 581 Roofer Creek & Iron R.. .. ._ .. 49N OW  ]14-18, 21, 22, 27, 2R
1 .5 6 _. w1 I 4 71 11 a 5 . 1 575 Pike River. . o oeoucvouoon.o. 48N v 14, 22, 23, 25, 26
7 .5 2 . T % T 2 &5 7 85 2 3 - 803 Siskowitt River. ... ... ... SIN W 32
1 .- | S, 1 .. 1 . | S - .-
4 2 2 . .. 2 2 .. .. 4 .. 2 2 o . Burnelt
25 Kohler-Peet . . . .. ... ... 40N 18W 13, 14, 19-23, 27-306
34 2 20 b .. 3 3t .. 7 27 119 14 it i 26 Clam River. ... .. ... ... ... AON 17W 19, 20, 29, 30
182 Hell's Hole_. . ... .. ... .. I8N 15W 25, 26, 35, 36
AGRICULTURAL 183 8t. Crofx River. ... ......_. 42N 14W 17, 19, 20
DOOT e o oo 4 3 .. 1 P 9 . 4 1 1 2 1 . 707 Cowan Creek. ... .. .._.___.___ 38N 10W 6
Fond du Lac.. .. __ 5 R - S 3 - 36N 20W 1,12
37N 19W 31
Total.._ .. ...... 9 3 1 5 2 .. 7 .. . 8 1 1 1 1 .. 37N 20W 36
P Powell Swamp _ .. ... ... 37N 20W  2,3,10,11
Riogel 23’13 %9,§$ 3. 35
*Abbreviations: P-—poor, M—medium, G-—good: EX. ——exveeds carrying capacity, EQ.—equal o . logel. ... o .lialos ¢
carrying capacity, L-—Il¢ss than carrying capacity; T—tight, P—pariial, g scaueredy —‘lzmavyl, M— 40N 18W 31
m um, L—Ilight. 40N 10W 25, 35, 36
Chippewra
300 Marsh Miller . _ __.___.___...__. 3IN 8W 17, 20, 21, 28, 29
Douglas
29 Lyman Lake. ... .. _._ ._..._ 46N 13W  9-11, 14, 15
30 o0se River__ R 45N 13w 11-14
91 Moose Laake. ... ... ..... 45N 12W 5-8, 18
45N 13W 1, 12,13
a2 Brule Headwaters 45N 1TW 7,8, 17,18
33 Cedar Island._ . 46N 10W 3,10, 15
47N 10W KE]
37 Bear Creok - 45N 4w 2,3,10,11, 14
3s Chafley ... .. - 45N 14W 8,7 18
45N 15W 1,12, 13
a9 Arnoid Creek _ . .. . 44N 13W 26, 34, 35
12 douth of the Bru . 47N 10W 10, 15, 23, 27
271




272 AprpPENDIX H
Location
Yard — e e
No. Area, County, & Yard Name Tounship Range Sectiony
43 Ballwood. . ... ... . ._._._._ 47N HOW 46
48N 10w 31,
164 Buckley Creek . 43N 13W lﬁ 17 20, 21
1668 Crotte Creek . _ _ . __ 44N 13W 4-8 l7 18
44N 14w 2, 3
173 Brule River Group 10 - 46N 10W 16, 20, 21, 28-30
. BrulePoint___. . . . ... __._ 49N 10W 2, 11-14
48 RN 18E 20,
61 3UN 16E 2, J 7-l] 17, 18
53 39N 16K 19 22 .24
54 Patten Lake. - .. .. . ... ... 39N 16E E
34N I7E 18
175 South Popple River_____.. ... 38N 15K 28-33
177 Goodman Lumber Co.. ... ... 39N 17K 3,10, 11
40N 17E 32, 33, 34
619 Morgan Creek. .o oo oo oo vnen - 38N 16K 8.7, 18
Forest
87 Camp Scott Refuge._ - ._....._ 38N 13K 2-4
39N 13E 32-34
58 Pine Rlver.-.__.--..._...__- 40N 13 17, 18-
60 Schabad | S 35N 165 7
179 N. Camp Scott Lake __._._._ 38N 12E 1-4, 9-12
I8N 13K 7. 8
185 Newald._ . _ .. ____ ... .c..._ 38N 14K 29-32
187 AllenCreck . ... . ... .. 40N 14F, 3.4.9. 10
41N 14E 26, 27, 34
188 Riloy Spring._ .. - o o nc e -t 35N 14E 18
asN 13E 13
219 Zepp fcmcemmem - 39N 13E 1,2, 11,12
222 Hay Meadow Creek .. .. ...__. 40N 12E 32, 33
319 Wildeat Creek . .. o oo oooeon 40N 13E 33, A4
323 Hanson . .. .. [, 3TN 15E 23-26
320 Hemlock Lak R, 34N 13K 4
a5 135 33
331 Range Lidne__ .. ... .. ...... 34N 14E 13, 24, 25, 31
tron
65 Mercer Ref 43N 4E 21-23, 26-28, 33-35
69 McDermott Lake 41N 3K 29-32
77 Randall Lake. . 41N 4E 17-20
80 Manftowish River._.o._ .. .. 42N 3E 3, 24-26
42N 4E 18, 19, 30, 31
190 Pleasant Lake Tower. .. .. .. .. 43N 2K 20, 29-31
192 ewltt Lake_ .. .. oo oo oo 44N 1E 9-11, 14-16
435 Black River .. .- .. coo .- 44N 3E 1, 2,11, 12
337 Idenfelde. .o . .. .. . .. 43N 2E 11, 14, 15
Langlade
86 Ormsbhy. .. .. ..ol 33N 10E 18-21, 28-33
341 Prairte River_ . _ ... ... ._ 34N aE 12,13
34N 10E .18
342 Elcho_._,__-4_._,.4.-._-_.. 34N 10K 15
346 Hollister _ _ . ___ 32N 13E 11, 12
347 Nine Mile Creek 8.. 32N HE 20-32
348 Elton. ____ ______._ N 13E l 3. 10, 11
349 Bayes_ _ ... ool -. 3IN 9E 2,03, 10, 11
2N 9K 31-36
6504 Poarson Lake .. ____ . ____.____ 33N 12K 7
6598 Nine Mile Creek N. ..o 33N 14E 20-22, 20-32
Lincoln
350 Hay Creek_ _ ... .. 35N S5E 11-14
352 Lost Lake 5N 7E [}
353 Hanison Flowaga .. .. ... ... 35N SE 9, 10, 15, 16
356 Wilson School .. (... oo 35N 5E 3, 32
359 Rib Lake PR, asN 4E 23, 25, 26, 35
360 Averill . PR, 33N S5E 28, 290
361 Camp 2 32N 7E 15, 16
662 Na Name.__ 32N 4K 16, 2
663 Corning. .. ... N 4E 3.4, 89
Aarinetie
87 Long Swamp. ... .oooioionon 37N 1SE 3,10, 15
366 “G' lane_ . __._-.._ J6N 17E 8, 9, 16, 17
370 Miscauno Creek. .-~ oo ..o 36N 20E 13, 14, 23, 24
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Yard Location
No. Area, County, & Yard Name Township Range Sectiong
378 Porcupine Lake. ... ... ____._ 35N 17K 4.5
6N 176 4233
482 Bean's Camp.__________._____ 35N ISE 28 32, 33
384 Newton Lake_. - .. .. ....__ 33N 19 4.5
393 Begley oo iean 3IN 228 13,15, 22, 23
Oconlo
397 ‘T'hunder River Springs_.______ 33N 16K 1
33N 17K 5-8
308 Wheeler. . . .. e .. 33N 17K 10, 11, 15, 22
102 Hell's Half Acre____ ____.___ .. 32N 16 21 27,28
106 Peshtigo Brook_____ -, .. ._._ 31N IRE 2-4, 9-11, 16, 17, 20
21, 29-31 ’
Oneida
90 County Line___________.._.._. 36N HE 25
92 Tomahawk River. 38N S5E 10,11, 14,15, 22,23, 27
93 Enterprise Swamp - 35N Yk 1-24 T
226 Rainbow Rapids. . . _. . ...._. 38N 8E 4-8
39N 8K 341, 32
227 Squirrel Lake.__ . . ... . ... 30N 4E 24, 25
. JOUN S5E 19, 30
233 Squaw Lake._ _. ... ... ... .. 39N 4K 7.8, 17,19, 20
270 Bear Creek .. oo . .. ... 37N 5K , 12
37N 6E 57,8
276 8. of Willow Bridge_ .. . _.____ 37N 4K 15, 16, 21, 22
413 MeNaughton Swamp . ... . _. 37N 75 1 )
37N -3 56,7, 8
416 Sugar Camp_ ... ... .-___ 38N 10K 7-9, 17, 18
Potk
708 MeKenzie Creek . .. . . .. .. 36N 16W 1
37N 15W 14, 30, 31
47 16wV 24, 25, 36
709 Rice Beds Croek_ . . __ . ... .. 45N 15W  29-32
- Sand Creek... .. . . ... .. 37N 1MW 6,7
37N 15W 1, 12
Price
o8 Jump River._____ ____ ... ___. 36 2K 14, 14, 23, 24
36N 3K 17-26
149 Piko Lake Firelane. .. ... .. __ JUN 3 23
150 Piko lako. oo ool ool o 30N 3 12,13
152 Cochran Lake____._._ .. ...___ 40N B3 3,4, 9-118
155 Spur Lake . ______ .. .. 39N 1E 10,11, 14, 15
145 Elk Rivoer_ .. ... .. oo . ... 38N 3K l‘) ’U ‘Nl 36
197 Long Luke. _ . ... ___. .. ._._ 38N 2W
39N 2w
223 Kubis Cuttings . ____ ——- 34N 1W
2634 Little Ck. of Flambeau_ - 30N 25
JON 2K
419 Bass Lake_ .. .. .. ... ... ... 40N 2W
Rusk
200 Ladd Creck . ... . . ... -_.. 36N 4W 2 11
239 Baker__. . ... __ .. __._._.. 4N 1w 10, 11, 14, 15, 22, 23
125 Nafl Crock 36N 6w L5, 8 T
426 N. Sk]nncr Creck. .o oL 36N 3W 3 49,10
431 Twin Creek_.____ .. ... ._.... 35N TW 25 26, 35, 36
434 Pine Istand._ . ... 0111070 33N W 1114
Sawyer
109 Chief River___ ... .. ... 41N TW 22 23, 20, 27
110A Totogatic Group A ___ .. _.____ 42N oW 7 '
1108 Totogatic Group B_ __ ... ... 42N oW 3.4 9-11
112 Hackett Creek ..o .o ... _. 37N 3W 8,9, 15, 10, 21-23,
27, 28
114 Sisabagama Lake____ ... _. 38N 9W 35
39N oW 29 J"-.H
117 Star Lake e 42N 6W 4.5,
18 Ojibwa (l‘ip@lom-)_ [, 39N 6w 2i- ‘H 27,25
202 HayCrook__ . ... ... ... 41N 6W 8 9, 1720
243 liuss Cutlings. __ .o ooaneaoan 37N 5W 2(), '_‘l, 25, 29
2:1‘.) k 4IN (3.4 1,2, 11,12
436 Cblppt,w.s C.CCua e 40N 4W 3,
41N 4W 33, 34
444 33 Crook.c e ncncacacneenacon 37N 9w 25
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Lecation
Yard
No. Area, County, & Yard Name Township Rangs Sactions
Tasvlor
445 mith Cuttings. . .. ..__...._. a2zN aw 7. 8,18
448 Bilver Creek. o oo cicnceanan 33N 1E 5-8, 17- 18'
447 Mondeaux_ __ ... __. . __...... 33N 1W  23-20 O
449 Beaver Creek Beluge_ U, 3IN 3W 11,13, 14, 23, 24
Vilas
124 Between Boulder J. and “B™ .. 42N 7E -4
43N E 33
125 Palmer Lake.__ . ... _..._-. 42N 8E 15-17, 20-22
127 Little Crooked Lake., .. ... .. 42N 8E 1, 2,11 12
128 Trout River . 4N 6E 14, is, 22, 23, 20, 27
130 Partrldnia Lake - .- ... 42N 8K 28-
262 Star Lake Camp _ _ . .___ .. 41N 8E 22
253 Mann Lake. .. _______.... 4IN 7E 31, 32
258 Mishonagen Swamp . _ .. ...... 40N 8E 25, 268
40N 131 29, 30, 51
257 Yaost Lake_ ... . .. . -_.... 40N 8E , 18
261 Lake Flora___ 43N 7E 19, 20, 30, 31
278 Crab Lake. ... 43N oF 27,28, 33, 34
283 Prong Lake.___ .. __ ... ___.... 40N B -28
40N 8E 19, 30
453 South Turtle____ ... ___...._.. 43N 3. 17, 20
462 Stormy Lake_ . __ .. ... __.__. 41N 9K 12
41N 10B 6,7
Washburn
135 St. Paul Overhead. ... _._._.___ 42N 11w 25 36
137 Stance Brook . . _ ... _..-..... 41N 12W 22-24, 268, 27
451 Shim Creek . .. .- asN 10W 9, 10, 15, 16
452 Bear Lake_.___ .. __..__._._._._. 37N 13W 27, 28, 33, 34
CENTRAL AREA
lams
468 Spring Branch_ _. ... ._._..... 20N OF, 3, 4,9 10
470 20N ok 21-28
471 19N 8E 1,2 11,12
473 19N E 21, 26-32
474 18N 8E 1,2, 10-15
18N 7E 7.8.17, 18
Clark
483 N. Fork Kau Clajre R.__...... 26N W 3-8
20N 5W 1,2, 11,12
484 Knight Pool . .. __ .. ____._._.. 26N 4W  17.19
26N sW 13-15, 23, 4
487 Hewitt Rofuge__ .. ___ . ... __ 24N 3w 7-9,16-21
489 Arnold Creek __ _. 23N 3W 4,9, 10, 10
591 Washburn-Sherwood__ __ .. ._._ 23N 1E 19-21, 28-33
23N 1w 22, 23, 25-27, 3488
FEau Claire
485 Horse Creek. ... __ . ... ... 26N 3W 25, 28, 35, 36
492 Muskrat Creek_______._.._..._ 26N oW .2
27N 8w 25, 28, 35, 38
494 Black Crook _ ... _ ... _._.. 25N 3W  1-3, 1012
617 Coon Oreck Hotel . _ ... __ - .. 26N 5w 31,
Jackson
495 Waterbury . . .. ... ... 22N IW  7-0, 16-18
22N 2w 11-14
446 ‘White Creek._ . ... _.....-.-. 22N I1W 19, 20, 20, 30
22N 2W  23-28
199 Morrison Creq 21N 1W  6-8
2iN 2w 1,12
22N 1w 31
22N 2w 36
5014 North Millston 21N 2W  2.24 26
504 Knapp....... 20N 1w 14
21N 1w 19-36
505 Miliston. 20N 2w 3,4,8 90, 1317, 1-24
852 Oity Point_ 22N 1K 4-9, 17, I8
22N 1w .12, 13
654 BalIstand. .. ____ . .. __.._.. 20N 1K 6-8, 17,18
20N 1wV 13, 22-24, 28
B1O Wyman Creek _ _ _ .. ____._.__._ 20N 2W 28, 29, 33, 34
811 Robinson Creek__ .. ._.___._._ 20N aw 17-20, 29, 30
20N AW 13, 24
B12 LovisCreek_ _ . ____.___...... 21N 3w 8.9 16,17
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Locativn
Yard
No, Area, County, & Yard Name Township Range Sections
luneau
507 Kingston__ 20N 2K 1@, 11, 14, 15, 22, 23, 27
510 Finley . . 20N 3K .12
20N 4K 1-12
511 Beaver. . 20N 2K¢  7-9, 16-21, 28-33
514 Sprague. 19N SE3! 8,9, 16, 17, 20, 21
518 Cutler_ _ 19N 2E 15.22 28, 29, 32, 33
518 Cleartiold _ 18N 2E 24,25, 30
- 18N 3E 19, 20, 29, 30
Maonroe
:’32-( Camp McOoy. ... _. .. __.__ ... 19N 3w b2 10-14
527 NoNawe_ ... . ... _.._. 19N ik 13, 14, 23, 24
541 21N 3E 16, 17, 20, 21, 8, 24
542 21N 2E 13-16, 20-28
A 22N 3E 25, 26, 35, 36
o] Owl Creek___._ ... . ____...- 22N 3E 1, 2, 11-13
22N 1K 6-8, 17, 18



APPENDIX 1
Deer Yard Report Form

WISCONSIN CONSERVATION DEPARTMENT
Deer Management Research P'roject
Box 191, Ladysmith, Wisconsin

Date: ..ol R
DEER YARD REPORT

Sectionscruised ... . ... __.______... Township_.. .. __.________.._._ Range._._._.._......

Weather past week: Was jt generally (cold), (warm), (varfable)*. Temp. today..__¥.
Snow condition: Is It a (walking crust), (breaking crust), (settled), (Jight)*.

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 pee mile. e iceeeaon

**logging:.__._._____ Type & species.._..._ ... Extent._ ... .... Use by deer_._.___...
(Yes or No) H ML,

#* Artiticial feeding: . _ .. _ . Stateor private._..______ Type. . oo .. Use by deer__ _____

(Yes or No) H.MLL
Predavorsign . o .o ... 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,

276
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Browse and Browsing:
Species | oo | Zoendtnes | Dicminet | it | ot Srowre production
(ACSN) | (ACSNI | (HMLN) | (HM-L-N) | P
Cedar
Hemlock - N T
Red Maple R =
Alt. Dog. - - -
Mt. Maple s -
Sumac T -
.
Jack Pine = = T ==
White Pine
R. O. Dog. - -
B. Ash T
Hard M. “ T
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APPENDIX )

Habitat Management Agreement Between Wisconsin Conservation
Department and U, S, Forest Service

The paragraphs quoted below are the significant portions of an agree-
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 nat
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 of 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 voung 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 Jeaving:

1. Yellow birch 6. Paper birch
2. Basswood 7. Red maple
3. White ash 8. Elm

4. Sugar maple 9. Black ash
5. Qak 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 Decr Project. Most of the authors were project
employes or supervisors. All titles up to Javuary 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. Hurvest 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(6):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. IFamine 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.

Gresh, 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 decr 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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Kabhat, Cyril, Nicholas E. Collias, and Ralph C. Guettinger. 1953, Some
winter habits of white-tailed deer and the development of census
methods 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. Conservation Bull, 16(1):10-12.

Scott, W. E. ‘1949, Administrators dilemma — sportsmen’s burden.  Wis,

" Conservation Bull. 14(1):6-10. Reprinted from Michigan Conservation.

Stoliberg, B. P. 1949. Deer starve at feeding stations.  Wis, Conserva-
tion Buli. 14(2):18-19.

Swift, Emest. 1946. A history of Wisconsin deer. Publication 323, Wis.
Conservation Dept., Madison. 96 pp.

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-H), 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; Harrv Strocbe, Ir. 1946

fames G. Bell 1947-48; Clifford E. Germain 1949-59; John M. Keener

1949-52. ’
Project Assistants

George A. Curran 1941, 1945; George Ruegger, Sr. 1941-42; Donald

C. Allen 1941; Daniel Q. Thompson 1942, 1946-47; Lee Steven

1942-43; Earl T. Mitchell 1942; Norval R. Barger 1943; Amold 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; Wemer L.

Radke 1949; Carl Strozewski 1949; Cordon P. Yohann 1949; Richard

W. Mihalek 1950.

Stenographers and Clerks

Beverly ]. Hilliker 1944-45; Kathryn M. McIntyre 1945-47; Mous.

Mildred LaForge 1947-49; Donna Mae Eighmy 1949; Emma Herrman

1950; Betty J. Peterson 1950-53.




