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PREFACE

Opportunities for intensive study of a deer population are not
common. Michigan is fortunate in having two fenced-in herds which pro-
vide ideal situations for such studies,'but on a fairly small scale,
one or two square miles. Recently a unique additional opportunity arose ~
for a population study on 28-square-mile Mid Forest Lodge. This private
club, though not having a captive herd, does provide a completely
controlled situation for checking hunters and kill, and it is located
conveniently near a Conservation Department research facility, the
Houghton Lake Wildlife Experiﬁent Station. The study that was undertaken
‘and that is reported in this dissertation was primarily‘aimed at assessiné
the effects of forest management upon deer. Other aspects of the study
have produced useful information on population structure, hunting mechanics,
and winter mortality. An important by-product has been the development
and testing of sever#l population survey methods 848pted from statewide
extensive surveys.

The study was carriea out as a joint effort of The University
of Michigan and the Game Division of the Miqhigan Départment of Conservation,
The author, an employee of the latter agency, has pursued this investi-
gation for a doctoral research prdject in the Wildlife Management Depart-
ment of the University's School of Natural Resources. The several sur-
veys which provided much of the data essential to the study were developed
under Job A-2 of the Game Divisions Federal ‘Aid to Wildlife Restoration

‘Projact W-95-R. Use of the area for this study was granted by the Board

_‘of Directors of the Mid Forest Lodge Club. The officers and many of

ii



‘the members of this organization have given fullest coopération and much
Qaluable assistance throughout the period of the stpdy.

The extended nature of this project and the divgr;ity of
activities which it has included P ve necessarily involved many people.
To all who have helped ;n their many ways 1 extend my sincerest thanks.
I am particularly grateful to H. D. Ruhl, Chief, and R. A. MacMullan,
Assistant Chief, of the Game Division for the opportunity to carry out
this research and for their continuing encouragement throughout the
rather protracted period it covered.

To Warren W. Chase, chairman of my doctdral committee, I am
particularly indebted for guidance and counsel and for the idea from
which this study was conceived. . The late S. C. Whitlock, a'ﬁamber of
the committee, contributed valuable suggestions and sound advice on .

numerous phases of the work.

I am most grateful to those who have éssisted in various fiéldv
'sufveysAand particulariy wish to thank Casey E. Westell, Jr., and
Nels 1. Johnson of the Packaging Corporation of America.

For her fine work in preparation of the manuscript I extend
~ special thanks to Mildred I. DeWitt. I am indebted to Dean Armstrong
for excellent drafting and to William G. Youatt and Joan P. Carter for

other phases of work on the manuscript.

Photographs other than the author's are credited individually.
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PERSPECTIVE -- MICHIGAN'S DEER PROBLEM

Michigan A Leading Deer State

A strange and comgeiling malaise seizes a large portion of the_
male population of the>United States each fall. Breaking out in the West
as early as Seétember it quickly spreads eastward and northward across
the continent. November is its peak, and by year's end it has run its
course through every section of the country and has laid its griy upon
at least six million Americans. Few who have succumbed to it will deny
that deer hunting is a fever, psychological if not organic, which can
be abated only by engaging in‘some form of direct action aimed at bagging
a deer._ Successful or not, the ﬁunt itself is the therapy, and in most
cagses the hunter will be restored to normalcy mainly through the doing
rather than the getting.

The agent ultimately responéible for this seasonal affliction
of_sb many Americans is, of course,_the deer itself. American deer, the
genus 6d6coileus, are éf two species, each with numerous sqbgpecies.

Mule deer (0docoileus hemionus) are restricted to the western half of

the continent and éfe outnumbered by the white-tailed deer (Odocoileus

- virginianus) which are continent-wide in distribution. Current estimates
compiled by the Fish and Wildlife Service (U.S.F. & W.S., 1962) place

the 1961 kill of deer in the 50 states at 1,341,000, of which about

868,000 were whitetails and»973,006 vere mule deer. (While the report




2

distinguishes between mule deer, 815,000, and ﬁlacktails, 150,000, they
are here 1unped as one species.) The greater harvest of the less abund-
#nt mule deer reflects the generally more liberal and flexible hunting
regulations prevailing in the western states and effectively points up
the most persistent problem in the maqaggment of degr over much of their
.range:under-utili:ation. ‘ |

In the eastern half of the country where whitetail# are the
only big game they occur 1n-greatest numbers in the northeastern states.
And it is here, where people too afe wmost prevalent, that hunting fever
reaches its greatest pitch. 'The'five states, Pennsylv#nia, New York,
Michigan, Wisconsin, and Minnesota in 1961 contained 2,220,000 white-
tails. In these states that year 321,000.deei were killed by 2,000,000
hunters.- The three Gre;t Lakes states, Michigan, Minnesota,vand
Wisconsin together reéorted a ﬁotal whitetail population of.over 1,525,000
and a total kill of 206,000. Their combined hunting army probably
exceeded 1,000,000, Among the three, Michigan's rank was highest both
in deer numbers, 625,000 and in hunters, 420,000; but its total kiil of
59,800 was far below Minnesota's healthy harvest ofl106,509 animals,
(These were taken from a herd of 400,000 degr by about 250,000 hunters.) .
Over the rest of the countr} Michigan's whitetail hegd ranks second only
to Texas' fabulous‘estimaﬁe of 2,000,000 aniﬁals. AAnd, while eight other
western states harvested pqle and black-tgiled deer in gréaéef numbers,
only one of the‘se, California, exceéeded Michigan in total deer population.

Michigan, fhérefofe, can be considered unﬁuestionably as one
of the nation's leading deer states. And each year when the hunting:
contagion jwéeps over the land it would be hard to deny that nowhere

does the fever burn hotter than it does here, nowhere is a greater army




of hunters mobilized and moved into the field more rapidly, and nowhere
are more dollars spent in a shorter time in the pursuit of a gingle game
animal.

With the foregding to bring into focus the position of Michigan
in the nationwide deer picture it will now be appropriate to look at in
some detail the history of the state's deer population and to define the
éeveral problems which have imgsdad ﬁuccqlsful management of this important
resource. This in turn will drigg into finer focus the intent of the
present study which is to examine & local application of the most logicai
solution to the problems and assess its effectiveness on a study area.

The foilowins account will review the essentials of Michigan's
deer situation. The sources I have drawn upon are largely facts and
information accumulated by the Michigan Department of Conservation, both
published and unpublished. It is a story told and retold in many ways
by thelbebﬁrtment in its continuing effort to acquaint the public with
the situation. Wherever possible published‘sources will be cited. 1In
some cases, however, iuformation tﬁat is public knowledge or that is in
circulation through various educational channels cannot be cited as

formally published material, and must Be presented without cited authority.

- History of Michigan Deer

The white-tailed deer in its far-flung occurrence across
North America has developed many geographic races. Kellogg (1956)
recognizes 30 distinct subspeciea. Burt (1946) places Michigan's white-

tails in the northeastern group, 0. virginianus borealis, probably the ‘

widest ranging and the largest in size of all of them.




All parts of the state are presently occupied by deer, and
although this was certainly true in pre-settlement times there was a
period following the nearly complete removal of wild woodlands from the
southern farm%ng zone when some counties were probably completely with-
~ out them. 'In”recent years they have returned to these areas and are now
firmly resident in all counties. Numerically, however, they are much
more Abuhdant in the northern two-thirds of the state than in the southern
thira. 'This digparity is strictly a reflection of land use. Deer are
essen;iqllylforest anima}g, and forests predominate in our northern area.
Southetﬁ-Michigan laﬁd; are about 17 per cent forested, northern lands
80 per cent (Findell et al., 1960).

It wasvnot qlw&ys this way. In fact, it is quite likely that
in pre-settlement times the numericai'distribution of deer in‘Michigan
waavjust the reQerse’of'the present situation. Northern areas were
probably much less hospitable to whitetails and supported only sparse
_and scattered populations, whereas in the southern part of the state a
more favorable environmen; supported‘appreciably greater ﬂumbers of the
-species. This environmental difference is quite distinct, dividing the
state, approximately along the 43° parallel, into two discrete ecolagic
associations., The classification by Dice (1943) separates the Canadian
and Carolinian biotic provinces along this general line,

The Can&dian (northern) biotic province has a hardwood forest
climax but includes some important coniferous subclimaxes. 1In the lake
state; this is particularly true, and here, before the lumbering era,

a vast fore#ﬁ of white and red pine dominated much of the land., In
northern Michigan the virgin pine stands were extensive, covering almost

unbroken blocks for miles on end. The tfees themselves were large and




close together, Their‘tops formed a closed éanopy shading the forest
floor and permitting only a sparse undergrowth. |

Only a few tiﬁy remnants of this vast pinery have been left
for present generations to view (Figure 1), But the millions of stumps
that still persist across the northland are adequate testimony to the
breadth and the density of its growth. Deer could not have easily ful~
filled their needs of food and cover in that kind of forest. And though
there were undoubtedly scattered openings where fire of blowdown had
disturbed sucéession and created better habitat, whitetﬁil numbers must
‘have been low to the point of scarcity throughout the pine lands in
;general.l

At the same time in the zone .to the séu;h; while fore#t cover
still predominated, types and sizes of trees were mbre diversified, more
varieties of food and cover plants were present, and a milder climate
made lesser demands on wintering whitetails. Deer were probably much
more abundant throughout southern Michigan than in the northeii pine
country. Bersing (1956), relating the history.of Wisconsin deer; con-
cludes that in the early 1800's deer were abundant in southern wtsconéin
and may have had densities of over 25 per square mile. Dahlberg and |
Guettinger (1956) thought the figure miéhc have been as high as 20 to 50
ﬁer square mile. Accounts of early settlers and fur traders consistehtly
pointed out the widespread utilization of deer by the Indians, and it
seems likely that their tfibal economy was quite dependant upon this

resource.

1Dahlberg and Guettinger (1956) estimate that in northwesterm
Wisconsin prior to 1800 deer density was fewer than 10 per square mile.
However, Habeck and Curtis (1959), drawing upon historical accounts, feel
that dense virgin forests were not as widespread in that area as commonly
‘believed and that deer may have been more abundant than that figure.




Figure 1. °~ Hartwick Pines State Park, a carefully preserved remnant
of the great pine forest that was completely cut from the

land,

~ Figure 2. Large-toothed aspen, 40 years old, on a good site, A new
o forest has regrown on much of the cutover pine land.,
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Rapid settlement and clearing in the southern parts of boﬁh
states soon changed the picture. Year round killing by the settlers and
replacement of woodlands by agriculture practicaily,eliminated deer from
the region by 1850. This date also marked the beginﬁing of the lumber-
ing era in the pine lands to the north. Here, as the trees were cut
they were not immediately followed by_the plow as in the south. Instead,
a tegenef#ting second growth forest quickiy sprang ﬁp in the cuttings--
an abundant low growth of young trees and ;hrubs. Thi; was ide;l food
and cover for deer and they increased rapidly. By 1870 deer were scarce
in the south and numerous in the north, & complete réveraal of the
original situation. But this, too, did not last. Abundance brought in
exploitation, and cdmnercial killing soon h#rvésted extraordinary numbers.
Bartlett (1950) cites flilway express records indicating that over .
100,600 deér carcasses were shipped out of northern:ugchigan in 1880.
And then came the fires. Vast, acreages burned repectedly, dest:oying .
young second growth and soil fertility ali across the newly cutover
northland. Deer plumﬁeted downward, énd by early 1900's they wére scarce
throughout the state.

Puﬁlic concern awakened for both deer and forests and steps
were Qoon taken to protect them both., Restrictive laws on deer killiﬁg
successively outlawed pits and traps, dogs, artificial lights, and
market hunting.. Open seasons shrank from five months to one month; bag
limits were cut from five deer to one deer. Forest fire control efforts
progressively reduced the acreage burned until by 1920 it was one-tenth
of what it had been 25 years'earliet.

At this point'deer in northern Michigan Began an upward climb,
soon to be followed by another boost. In 1921 came tﬁe "buck law"

'1imiting the hunter's bag to one male deer with antlers at least three



inches above the skull. Many counties were closed to hunting completely.
With this drastic protection and with the cutover and burned over land
now permitted to start forest regrowth unimpeded, the foundation was

laid for development of Michigan's record size whitetail herd.

The principle involved here, so dramatically illustrated by
the events described asbove and those that were soon to follow, is the
obvious one that tht;~tailed deer require early stages of forest
succession for optimum fulfillment of their‘needs. The primeval, virgin
forest (climax or sub-climax stages;éf succession) provided almost none
of the close-to-the-ground food and shelter that are the.essential
ingredients of deer habitat. Widespread, unbroken areas of such growth
were'quiﬁe ce;tainly deer deserts.

LeopoldA(1950), in his paper '"Deer in Relation to Plant
Succession', points out that, historically, both mule deer and whitetails
have greatly increased in abundance across the continent as the activities
of man have disturbed climaxes and stimulated browse growth; In the
west deer range has been 1mpr§ved and created not only by opening up the
forest but also by gfazing and burning grassland climaxes. In many
instances these influences have brought about shrub invasions which are

highly beneficial to deer. Leopold summarizes this relationship stating

that,

« + « deer seem to achieve maximum densities in areas of dis-
turbed vegetation which produce palatable shrubs or tree repro-
duction as secondary stages in plant succession. Logging,

fire and grazing are the three principal influences which in
the past have created, or at least improved, most of our
present deer ranges. In excess, of course, the same influences
can destroy deer range.

The virtual eruption of Michigan's deer herd in this new era

was also due, in part, to man's earlier elimination of the whitetail's
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only important predator, the timber wolf (Canis lupus). Thus, nature's
balance being thoroughly upset at this level (superabundance of food
and cover, removal of natural enemies, severe restriction of hunting),
the inevitable increase in deer numbers which resulted had to be
checked at a later time, at another level, and by other forces. Two
factors have brought about this control: food shortage and forest -
succession. The first has operated eratically and at times drastically.
It has effected deer numbers directly through starvation, and indirectly
by lowering reproduction. The second, with gradual but increasing
effectiveness, i§ shrinking carrying capacity as forestvérowth'and
sdccessional changes take place. |

‘The effects of these forces can be detected in the line graphs
of Figures 3 and 4. Figure 3 shows the statewide deer kill during ggn‘
hunting seasons, 1935 to 1962, The buck kill is of most significance
here, as it reflects population changes rather closely. The size of the
antlerless kill is largely a function of varying types of special seasons.
The ups and downs in the buck kill line show the rather severe fluctuations
that have occurred repeatédly during the 28 year period. The pattern
of buildup and drop is largely a reflection of the succession of periodic
starvation years ~-- winters with long lasting deep snow (Bartlett, 1949) --
followed by years with lighter winter losses. The overall trend is
upward through the 1930's and until the mid-1940's. The trend from
there on is gradually downward.

Figure 4 presents data from a different source but the pattern
is the same. The figures here are rates of deer seen per 100 hours of
patrolling. These averages are obtained annually and represent the com-
bined observations of all field personnel of the Michigan Department of

'Conservation in deer country. Records of sightings are routinely kept
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by officers and other field employees during the months of July through
October. Their observations, over this long period again show the
periodic fluctuations superimposed upon a long buildup to peak propor-
tions in the late 1940's and a distinct falling of f 4uring the past

12 years. .

The separate lines in Figure 4 for Region I, the Upper Penin-
sula, and Region II, the northern Lower Peninsula, illustrate that basic
differences exist between the two portions of tﬂ; state's deer range.

It also shows that general trends have been similar. (The geographic

relationship of the two regions is shown in Figure 15.) Bartlett in 1950

reported that by that date starvation losses were still not serious in

Region I, Vhereas in Region II up to one-third of the winter range had

food shortages and starvation. This situation has changed since that

time, and in recent years starvation losses in Region I at times exceed

those in Region II (Ryel and Benmnett, 1962). Differences in climate,

forest types, time of logging and other factors havé caused the deer

herds in the two regions to be dissimilar. In the Lower Peninsula deer

in generil have been more abundant and haye exceeded carrying capacity

earlier. In the Upper Peninsula the sequence of environmental disturbances

by man lagged behind by ten to twenty years; winters are longer and more

severe; and probably other range conditions are somewhat les§ favorable

to deer. These things apparently combined to 1eanen and delay the herd's

buildup over most of the region, but a peak was finally reached at atout

the same time as below the Straits, and the ensuing decline in both regions

has been roughly parallel. Because of the inherent regional differences i
this report, for the most part, will donsider the two herds as distinct |

and will relate to the Lower Peninsula when comparison or analogies with




13

‘regional conditions are necessary. However, in the following discussion
of basic problems no distinction will be made and reference will be to

the hgfd and the range of the state in its entirety.

Igo Phases to the Problem

Overpopulation

The dominant and overriding influence upon Michigan's deer herd
dﬁring the past 30 years has been overpopulation and overbrowsing of the
range., Starvation 108.?8, which are the inevitable result of an erupting
population and a dwindling food supply, have piled up to enormous totals.
Department of Conservation surveys in recent years have provided good
estimates of these totals, based on sound biometrical design. In five
of theiwinters from 1955 to 1962 the records show that about 150,000
deer died of starvation (Ryel and Bennett, 1962). Totals for single
winters ranged from 6,000 to 50,000. In earlier years before the present
-method of survey was.developéd other types of estimates also placed
losses as high as 50,000 in severe winters (Bartlett, 1950).

Michigan's record of deer overpopulation and deer starvation
is dismal enéugh, but much more appalling is the fact that similar waﬁte-
fdl losses have océurred over and over again throughout much of th;s
nation's deer range. Probably no other kind of animal has demonstrated
.80 widely and so dramatically the fundamental biological fact of an
organism being limife& by its food supply. After a comprehensive survey
in 1945 Leopold, Sowls, and Spencer (1947) reported that 30 of the 47

.states with deer herds had histories of some degree of overpopulatipn




14

and 20 of them at that time were, or had been, afflicted with starvation
die-offs. In the intervening years since then attempts have been made
to bring many of these herds under control. Some are now contained
within carrying capacity, some are still precariously balanced on the
edge of starvation, others continue to suffer frequent losses. Westell
(1955) surveyed the nine U.S. Forest Service regions 10 years after the
Leopold report to determine the current status of deer on federal areas.
Eight of the regions replied.and all reported that deer exceeded carry-
ing capaéities. Seven of them declared that important tree spééies were
being excessively browsed. The conclusion wﬁé that, on federal forests
at least, there was essentially little change in the 10 years since the
other survey.

Range damage, food shortage, aﬁd starvation are érincipally
wintertime occurrences in northern deer areas, Leaf fall and winter
dormancy restrict deer to a diet-of a limited variety of twigs and ever-
green foliage. Deep snow hampers movement, and cold weather imposes
greatest demands on animal systems. In northern Michigan as winter sets
in deer seek shelter in coniferous s&amps. Most frequently these are
predominantly second growth white cedar stands, éwamplands that will vary
in size from small pockets or stream margins up to vast tracts of many
thousand acres. While these are well distributed tﬁfohghbut the deer
range they occupy only 8 to 10 per cent of the total éréa (Bartlett,
1950). w‘hen deer move into these yards from all the summer range it
means a tenfold concentration. A moderate or mild winter with light snow
imposes no great hardship, for deer can then rahge out into upland areés
for food, utilizing the yards as baseé of operatiqn and shelter to return
to when weather turns bad. But when‘winters are severe and snow accumu-

lates to depths which make travel difficult deer simply stay in the
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swamps and réstrict their movements to the well trodden runways which
soon develop. Yarding conditions of this sort often last for 76 to

90 days. When heavy deer concentrations &evelop the good foods are soon
consumed and subsistence for most of the period must be derived from
medium to poor quality browse. Cedar foliage is the.first to go, and
once gone it does not grow back readily. 1Its conspicuous absence in the
zone ﬁithin the reach of deer creates the telltale browse line now so
conmon in most of our swamps (Figure 5).

Deer yards not subjected to heavy browsing can maintain a high
carrying.capacity. Controlled studies have shown that better types of
yards will sustain as many as three deer per acre, and if deer numbers
éan be held at reasonable 1e§els continued browsing wiil help to main-
tain méximum food production (Davenport et al., 1953). But if over-
browsing develops carrying capacity falls to one deer per acre or less
an& will not soon recover.

it is the habit of deer to return to the yard year after year,
even though good foods are scarce or gone completely. Even in normal
winters the small fgwns in browsed out yards will weaken and verge on
starvation before being released by spring thaws (Figure 6). But when
a real "old fashioned" winter comes along and snow lies deep for week
on week the &eath toll becomes great. Usually 80 to 90 per cent of the
losses are fawns, and the remainder are'adult does. At times even adult
bucks succumb.

The actual death of the doomed animals usually occurs at the
end of the yarding period, just as spring breakup #ﬁd rélease are at
hand. Prolonged malnutrition has by then drained all reserves of stored

fat from body and tissues. Any foods still obtainable furnish so little
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Figure 6,
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Deer browse line in a cedar swamp in northeastern Roscommon
Co., A growing deer herd soon eliminated all the good food

in winter concentration areas, The balsam fir, left fore-

-ground, is less preferred, but it too may soon be browsed.

(See Figures 22 and 23).

Starvation weakened deer. In a bad winter after long con-
finement in a browsed out yard, many deer use up all re-
serves, and death can come with the next storm. (Cons. Dept,

photo, by Harrington).
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energy that they are useless except to fill space in a demanding stomach.
At this extremity pneumonia or the sudden stress of a late winter storm
can quickly bring the end. Those that manage to survive this crucial
stage may shortly escape the yards and begin the recovery process if

" better foods are near at hand. At best this is a long process, for
nourishment in plants is at a low ébb until spring growth commeﬁces.

And even when survival and complete recovery are assured the long ordeal
will leave its mark on survivors in terms of lowered productivity, poor
antler growth, and perhaps other systemic weaknesses.

The browsed out deeryard with its frequent record of starva-.
tion and high mortality is of common occurrence in most of Michigan's
deer range today. Ryel and Fay (1962) delineate two large ségments of
Region II deer range, totaling 5,300 square miles, as critical winter
food shortage area, and Jenkins (1962) classifies a major part of
Region I in a similar category. This sé:ioﬁs deterioration of winter
yards has spread relentlessly across the north country during the past
50 years. Starvation in the yards was recognized and reported ;s early
as 1930 in Alpena County of Region II. Bartlett 61950) esﬁimated that
the range affected by winter food shortage at thaﬁ time was about 100
square miles, He relates that this area ehlargéd rapidly as the expandQ
ing herd consumed food in the young cedar swamps. By 1936 it covered
500 square miles and in 1949 the starvation sﬁadow had spread across
4,000 square miles. 1In Region I some yards were known to be browsed out
before 1930, but the condition spread moré slowly at first, and only

recently have starvation losses reached as large a scale as in the Lower

Peninsula.
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Forest Succession

Overpopulation and starvation, the spectacular, the quick acting
controls of nature, have firmly checked the erupting deer herds of both
regions and turned them back to lower levels. An erratic and uneasy
balance ﬁight possibly be the new order, holding numbers‘at a fluctuating
but roughly constant level. But the second force, succession, is now
unmistakeably making its presence knowﬂ, and this, in the long run, may
clamp a tighter and lower lid on our deer herd. Overpopulation in most -
cases has operated primarily on the carrying capacity of winter range.
Only in limited, extremely overcrowded localities has there been serious
overbrowsing of summer range. But tree growth and successionalAchange
affect winter and summer range alike. As second groyth forgsts mature
and pass on to older age classes and eventually into later stages of
succession deer ‘habitat just as surely deteriorates. Grange (1949), in
applying his theory that game cycles are functions of plant succession;

states:

The present abundance of Deer in Wisconsin, . . . , stems
directly from the logging and fires of one and two decades ago,
and from the more recent forest protection program which has
permitted successful regeneration more or less universally in
the wooded counties. Just as certainly, in the absence of pur-
poseful forest succession management, (best integrated with
forest harvest and thinning programs), and the absence of fire,
the Wisconsin forests will grow farther and farther out of the
Deer home range pattern, with the result that the Deer herd will

inevitably decline.
As these forces of population and succession have developed in
our deer ranges it has become obvious that they are interrelated and

interacting. Grange (1949) points out that deer overabundance will

disturb and alter succession, for examplg? by preventing the seeding in
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of a pine understory on aspen sites. Thus a subclimax stage, which
would in general be reasonably favorable to deer, will be eliminated by
them and the less favorable hardwood climax hastened. Graham (1954)
cites detailed studies in Michigan's Upper Péninsula that show how
selective browsing by deer will eliminate desirable elementé from the
hardwood climax mixture and lead to a pure hard maple stand, a most
barren future environment for deer. The effects of deer on the forests
and their succession are usually direct, rapid, easy to measure, and
often easy to.see. The effects of growth and succession on the deer are
gradual, often subtle, and not quickly measureable. We can reason ﬁith
assurance, however, from whaf we know of deer habits and requirements,
that as a forest stand iné;itably progresses upward through seedling,
sapling, poletimber, to sawtimber size classes, it just as surely grows
away from usefulness to deer for food or shelter. And as successional
stages proceed toward climax types shading intensifies and pfpgressively
eliminatesrvafiety and abundance of ground cover and understory.

‘ Much of our present northern Michigan forest can be considered
a vast even aged stand having its beginning roughly in the decade 6f
1920 to 1930 which saw the end of large scale fires. Its progressignL
in age and size has now put much of it in the poletimber size class,
broadl} speaking from 5 inches to 1l inches, d.h.h. Forests of this
size and larger (sawtimber) are_by inference poor deer. habitat. The
younger classes, seedlings and saplingé (trees below 5 inches d.b.h.),
and nonstocked areas (forest lands with less than 10 per cent stocking,
or brush and grassland) also by inference can be considered good deer
range, The proportion of Michigan's forest area in these classes in

1935 and in 1955 is shown in Figure 7.
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A striking change has taken place in the 20 years between the.
two bars in this figure. While the seedling-sapling class dominated the
forests in 1935, by 1955 poletimber area had increased by 40 per cent
and was about equal to the younger class which had shrunk by 22 per cent.
In other words growth far exceeded harvest and replacement. Looking at
it another way, good deer range (nonstocked plus seedling and sapling
stands) occupied two-thirds of the area in 1935, and the remaining third
was poor range (sawtimber and poletimber). Twenty years of growth trans-
posed this to half éood and half poor. A continuation of this trend
could further change the deer range to one-third good and two-thirds poor.

There are no comparable figures available latér tﬁan 1955, but
it is clear, in the ligﬁtAof subsequent events which will be discussed
below, that this trend has been altered, and that the outlook for deer
ma8y not be as bleak as the past changes portended. ‘However, the era of
range deterioration through growth and succession is still with us, and
the effects of this force must be considered as a primary limiting factor
on deer and rated equally with overpopulation as a reducer of carrying

capacity.

Two Solutions to the Problem

Harvesting the Deerxr

As I have pointed out Michigan's deer problem is a two-pronged
one--overpopulation and forest succession. The first, it would seem,
ought to be easier to solve. If there are too many deer, harvest more

.of them. We increased restrictions years ago when there were too few
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deer, now with too many, restrictions should be relaxed. To a limited
extent this has been done, but it was too long in coming and it has not
gone far enough. The barrier here, of course, has been the public with
its great attachment to the buck law, its reluctanée to see the facts,
and its failqre to recognize the importance of herd control.

" Most people, it seems, will not believe that there can be
- "too many_deer." To the hunter, who measures deer abundance in_;erms
of how many shots he gets and how many years he is successful, the more
deer the better. To the vacationer and his family, driviﬁg the back
roads after supper, the enjoyment of the trip is likely to be directly
proportionate to the number of deer glimpsed. And to the resort operator
having lots of deef around keeps the clients happy and is just good bﬁsi-
ness, So, how can there be too many'deer!_

Shortage of food and damage to the range are not easily
detected by the untrained eye, and most people never have an opportunity
of seeing deer country in thé winter when these things are most conépicuous,
TheAbuck law seems to be suéh a safé and gensible cdnservé;ion measure.,
Killing the young ones and the producing females seems so risky and
unhecessary, and above all, so unsportsmanlikg. Yet it is exactly this
which must be done if the herd is to be controlled. Game managers of
the Cénservatidn Department began advocating antlerless harvest in the
1930's when range damage and starvatién began to spread. Resistance was
"massive and resolute. Emotiops, sentiment, economics, and politics all
joined forces to oppose such heresy. The department could not act with-
out permissive legislation, and ﬁhe lawmakers were hard to convince.,
Education was obviously needed, and the job was started. It was a long,

slow process, and is in fact still under way, spearheaded largely by thg
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.game managers themselves who soon found out that the most effective and.

indisputable way to spread the gospel was to take people‘right.into the
winter yards to show them browse lines and dead deer.

Proéress has beén discouragingly slow, and results a long time
in coming. But the‘éacred buck law was eventually dethroned. Jenkins
and Bartlett (1959) chronicle the steps, beginning in 1941 with the
short-lived antlerless;campldeer law, procééding through the special
orchard seasons, the three-day.;ﬁy deer season of 1952, and finélly the
antlerless deer law of 1956 which has prevailed to the present time.

This act authorizes the Conservation Department to open.specialtantler-
~less seasons in addifion to the regular buck season in areas where food
shortage §r crop damage occur, with the kill regulated by a quota system.
hhder this authority antlerless deer have been harvested each year since
1956. One year, 1961, was virtually cldsed.except for a single small
area where orchard damage had been.serious and a few antlerless deer were
taken. In the other six yeais numerous specilal areas were established

in both Upper aqd Lower Peninsulas and varying.quotés of permits were
issued,

The actual number of antlerless deer killed in Michigan, except
for the seasons 1952 and 1959, has been too small to have had any real
control of the ove:population problem (see Figure 3). Quotas have been
kept well below levels that would have actually removed the surplus.

The continuing starvation die-off figures attest to this. Conservation

Department records of deer kill and starvation losses for several recent

years are shown below in Table 1.
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Table 1. Antlerless deer kill and deer starvation losses in Michigan,

1956-1962
= Antlerless o=
kill Starvation
1956 12,530 50,650
1957 | 14,924 *
1958 25,792 *
1959 46,970 | 21,050
1960 28, 370 38,650
1961 48 *
1962 o 32,510 31,040
Total 161, 144 141,390

* Light losses, no survey made.

This conservative harvest of antlerless deer is largely a
reflection of the doubts and fears that still dominate much of the
public's attitude toward herd control. The loudly expressed opposition
from certain groups and individuals tends to amplify this and perhaps
weight it too heavily. The result has been that special season quotas
are set well below actual needed harvest levels, apparently on the theory
that it is better to take some antlerless deer rather than none at all.

The fact remains, however, that overpopulationé still persist
én much of our deer range. Buck hunting alone is not controlling the
herd, and the antlerless kills, while taking some of the surplus, still
need to go much further. Deer that are not removed from overcrowded
range by hunting stay on until starvation removes them, but in the mean-
time they are consuming the limited food supplies and forcing the already

low carrying capacity even lower. Effective management of this important
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Michigan resource hinges fundamentally on an adequate harvest. To date,
though we have taken iﬁportant steps toward that goal, we are still
falling short. There are hopeful signs that this will improve. Repeated
antlerless seasons are conditioning people to the fact that shooting does
and fawns will not destroy the herd. Opposition is fading and support
by responsible organizations is growing. It seems likely that more

realistic harvests will be possible in the very near future.

Harvesting the Forest

Stated in its simplest form, the solution to the first part of
the deer problem is, kill more déer. The second part has a solution
which can be phrased just as simply, cut more trees. A maturing forest,
advancing in successional changes, can be set back and started over again
quickly by removing (cutting off) the old growth and letting nature pro-
ceed with revegetation, This, when done improvidently and on a massive
scale, as we once witnes#ed in fﬁe logging off of the pineries, can waste
and destroy values that may never be regaingd. On the other hand, dome
with foresight and guided by scientific principles, the harvesting of
trees is salutary and desirable. It is, in fact, the essential basis
of good forest management.

Obviously, we will never again subject our forests to whole-
sale exploitive clearing. Scientific forestry with its management tech-
nology is well established on public and private lands. But without the
wholes#le cutting which was really the basis for originall& creating so
ﬁuch good deer range, have we any hope of re-creating it on the now
grown up range? Where once (1889) Michigan's forests were producing

.5 1/2 billion board feet of lumber, ﬁresent day'production is about 400.
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million board feet, one-fourteenth as much (Findell et al., 1960), and:
the trend is downward. This is certainly not an encouraging picture for
deer, but, it is fortunately not the complete picture. Sawtimber is no
longer the primary forest product; in recent years it has been greatly
overshadowed by another--pulpwood. Michigan's harvest of trees for pulp-
wood has increased from around 200,000 cords in 1900 (Findell et al.,
1960) to 1,248,318 cords in 1960 (Pfeifer, 1961). This trend is continu-
ing upward, and it can go considerably higher. 1In 1954 the allowable
cut of pulpwood species was about 50 per cent higher than the actual cut,
which means that frum a forest management standpoint it would be highly
desirable to increase the annual harvest.

Markets, of course, are the big controlling factor in harvest-
ing forest products. New uses of pulpwood and new industrial processes
have greatly increased the demaﬁd for this raw material in Michigan. It
has been partiéularly true for one species, aspen, And this, more than
any othef; may be the factor which will solve the second part of Michigan's

deer problem.

The aspen type (forest land dominantly one or both of two species,

2 .
Populus tremuloides, trembling aspen, or P. grandidentata, large-toothed

aspern) is the commonest forest type in northern Michigan. It occupies
about 27 per cent of the total commercial forest area in both Upper and
Lower Peninsulas (Findell et al., 1960). Quick growing,'intdlerant of

the shade of other trees, aspen is one of fhe earliest tree stages in

l:'

plént succession. In much of northern Michigan's cutover land following

the great fires, it seeded in quicklf and became the first stage of a

2Plant names, common and,scientific, are according to
Fernald (1950). '
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regrowing forest. Most of the stands, since they started at about the '
same time, are roughly even-aged and are now poletimber size. Since
aspen grows rapidly and has a short life span much of it has become
mature in Michigan during the past 20 years and in many cases it is
going into ovet-mlturitf.

A The market foruaspen was very limited until recently. It is
not & deairablg lumber or veneer species and its pulpwood potential was
not at all outstanding. In 1945 foresters estimated that the annual
harvest of aspen in the4Lake Sta;es was only 25 per cent of its annual
cubic volume growth (Zehngraff, 1949), The situation was not an
encoyraging one from either a forester's or a game manager's standpoint.
The tree that covered more forest land and more deer range than any
other seemed to héve liﬁtle chance of ever being harvested on a wide
scale. Maturing aspen stand;, already of little value as deer habitat,
voﬁld soon start'to decline in volume growth and timber quality. Yet
without an #ctive and expanding market for the species there was litple
that could be done to improve the situation.

Beginning about 1949 the market for aspen began to expand
(Westell, 1960)., This was largely due to new pulp érocessés and new
mills which began to utilize aspen on a large scale in the manufacture-
of corrugating board and paperboard. By 1954 four of‘suéh'mills were
in production, apd between 1956 and 1958 three new mills were operating.
One of these was designed to produce bleached kraft paperﬁoard utilizing
pine as well as aspen (Fiﬁdell et al,, 1960). Thus was a new era
ushered into the forest products industry in Michigan, and the futqre

for the state's aspen stands suddenly became_brighter,
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Aspen harvest has increased by'leaps and bounds(Figure 8).
Where only 30,000 coxrds were cut in'1936, by 1950 the statewide cut wa;
350,000 cords and in 1960 it had climbed to 680,000 cords'(Pfeifer, 1961).
This very weléome expansion to cutting on a large'scalé has affécted
Region II forests more thén those of Region I. ALogging,fgr both saw-
timber and pulpwood had centered largely in the Upper.Peninsula-before
the aspen boom with very little of eitﬁernﬁéing done in the Lower Peninsula.
The new proéram now meant that large scale cutting operations were being
carried on in the region for the first time in meny years. Suddenly the
loadéd pulpwood truck.became a common sight on Lowé: Peninsula highways
(Figure 9), and soon dense stands.of aspen regeneration began to spring
up on the newly cutover areas (Figure 10).
Aspen, in common with other poplars, pr;duces a'ﬁidéspread an&
shallow root system. Cutting or otherwise destroying the‘parénc stem
of an aspen will, if conditions are right, stimulate adven;;t;ous
buds on the roots to produce sprouts. Largé numbers of these root
suckers spring up quickly and grow rapidly after cutting, providing a
very efficient asexual reprbductive mechanism in tﬁia fofest type. Since
‘sunlight is essential in this process complete removal of the canopy
through clear-cutting is the recommended silvicultural practice to assure
a future stand of the same type (Zehngraff, 1949). Here then was just
- the answer to the second part of the deer problem, a quick and thorough
setting back of fofest succession to a stage of youﬂk second growth,
But how beneficial would this be to the deer herd? Would this
regrowth be utilized by deer, will it affect overall carrying capacity
of th@‘xgnge, and can it be sustained long enough to be significant?
These important questions have not been completely answered, but there

‘are good indications that deer are benefiting and that, if their numbers




Figure 9, Pulpwood load. Trucks hauling aspen to the mill are a
' common sight on northern Lower Peninsula highways.
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Figure 10, A dense growﬁh of éspen suckers blankets the cutover area
one season after pulpwood harvest,
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can be kept in reasonable bounds, the expanding acresgevof new second
groﬁth will mean improved habitat and an upturn in carrying capacity.
The comprehensive study of aspen and its ecology recently undertakeﬁ.by :
the Universify of Michigan School of Natural Resources (Phoenix Project
No; 29) included an investigation of dger-aspen relationships. Westell
1(1960), who pursued thiﬁ study and réported it in a doétofal dissertation,
found that deer are heﬁ;ily utilizing the sucker growth in commercially
cutover aspen stands in the Lower Peninsula. He concludes that aspen
logging can provide a continuing large supply of g;;d quality food.for
deer but_cantiéns that populations of deer must be controiled to prevent
destruction of future stands.

An important consideration in evdluating_the potehtial influence
of the aspen harvest on the deer herd is the f;ct thaf such a large pro-
.pbrtion (27%) of the state's over-nllArange is in the aspen type, and
~furthermore the portion of the deer‘range that has been most seriously
’ o§erbrowsed for such a long time hasAan-even greater supply of aspen.

An examination of recent timber inventory fighres'will document this
| and provide some indications 6f the potential future cut{

The Michigan cooperative forest aﬁ;vey has published timber
resource informaﬁion By groups of counties, The report on the Mio Block
(Quinney et al., 1957) includes five counties, Alcona, Crawford, bgemaw,
Oscoda, and Roscommon. This block coincides rather'closely with the
northeast deer food shortage area delineated by the Comnservation Depart-
~ment (Ryel and Fay, 1962) and shown on the map in Figure 15. Conditions
in these counties repreéent the heart of Lower Peninsula deer range and
the nucleus of Michigan's deer problem. Figure 11 ghows the percentages
';of the principal'fbreat types invthe five counties, and Pigure 12 illus-

‘trates the proportioné of the various size classes of the combined Cypeé.
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Figure 11. ?ercentage of forest land area in major cover types

(Quinney et al. 1957).
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(Also presented in the figures are similar graphs for a single county

of the block, Roscommon. This is the location‘of Mid Forest Lodée, the
~area with which this study is concerned, and the comparison shows that
this county is typical of, and perhaps epitomizes, the points which will
be discussed below).

‘ Aspen aominates the forest here, occﬁpying over one-third of
the block and nearly equaling the combined area of the other two important
typés, édk and jack pineL» These three types are characteristic of the
lighter, poorer soils which are so common in this section oflfhe state,
Northern hardwoods, reflecting better soils, occupy only a very small
portion of the block. In other sections of th;'deer range, particularly
the Upper Peninsula, the hardwoods assume a greater role, usually to the
detriment of deer range quality since they represent successional climax.
8wamp‘conifers, the vital winter range for déer, and non-stocked fypes
with scattered trees, brush and grassy openings, together occupy 8 signi-
ficant portion of the total and contribute essential envifonmental
ingredients. “

| These types, occurring as ghe§ do in gopd inter-mixture, once
provided almost ideal habifat fof deer when they were in earlier stages _
of second growth. Presently, as Figure 12 shows, they are to a large
exgent growing into the poletimber stage which must be claﬁsed as poor
range. Most of the poletimber aspen stands, however, are the proper
size for pulpwood harvesting, and the cutting they now sustain is begin-
ning to convert an appreciable amount of this size class back to the
earlier stage, seedlings and saplings. Inventory figures for 1960 show
the annual pulpwood aspen cut in the five counti?s to be 75,000 cords

(Horn, 1962), which was 21 per cent of the total for Region II. The

i
|
|
J
1
|
|
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timber resource report ectimapeaAthat the net annual growth of the aspen
type in this block for 1955 was 154,800 cords, and the annual allowable
 cut for the years 1954 to 1963 is 144,500 cords. Thus the 1960.cut was

- 48 per cent of what was actudlly grown and 52 per cent of what could be
harvested. Aspen logging in this vital deer area is certainly not overly
exploiting or exhausting the resource. It can be safely sustained at

pfésent'or expanded levels as a continuing program into the future.

Apglying the Solutions

» It appears, then, thaf solutions to the two parts of the deer
problem are at-hind. 'Furthermore, they are being applied on a statewide
scale, though with limitations. I8 the problem now in fact being solved?
Can we at this'poiht find any evidence that management of herd and range

are taking affect?‘ For the deer range as a wholé I believe it is too
early to answer these questions,. .Responses are not rapid and are not

_ easily measurable. Time will be required io build up the series of'data
which will significan;ly‘reflect trends, Smaller areas that permit more
intensive study should provide answers earlier. Such an area is the.
Mid Forést Lodge, the subject of this dissertation.

On this private club both of the essential deer management
measures have béen undertaken. An &spen cutting program was begun in ' |
1956, and antlerléss deer;hunting under state regulations has been per-
mitted in five of the past eleven years, PFurther, an enlightened club
leadership, in the interest.of obtaining vital statistics on their deer,
have established hugtingbseason‘checking'proceduren which provide a

.degree of accuracy in harvest data unique in the state. For these reasons,
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;nd also because of its location conveniently nearb} the Houghton Lake
Wildlife Expefiment Station, this club was selected for the intensive
study herein reported.

It seems evident that this area should proyide some early
indications of the effectiveness of a lgyge scale cutting program coﬁBined
with a degree of herd control. How do the deer themselves respond? How
have;their numbers, movements, behavicr, physical well-being, and pro-
ductivity been affectéd? How has the vegetation responded, and how haye :
‘deer affeéted this response? Answers to these questions on an area of
this size should giﬁe some hint of what the futuré holds-on a statewide
scale. |

My investigationvwas planned'gp an approach to the first aspect:
a study of the deer and‘their responses. (A second, and corollafy study, .
to be carried out by another wdrker, would have dealt with the questions
én vegetation, but to dgte this study has not been made.) 1In order to
include a brﬁad enough series of observations to measure trends I found
it necessary to extend the stﬁdy over & four year period, applying
generally the same methods of population surveys as uéed by the‘que
Division in its statewide investigations. These included hunting season"
bag checks and examination of deer killed, pellet counts, de#d deef sur-
veys, roadside counts, and track counts. In most cases I have modified
the methods somewhat to adapt them to the speciai requirementé of an
intensi?e study. The following chapters describe the study area and:-
the methods us;ds facts obtained on the Mid Forest herd are presented
"and analyzed; comparisons'are made with similar data from'othét areas,

and conclusions are drawn as to the effectiveness of the management

program.



THE MID FOREST LODGE HUNTING CLUB

Deer Hunting Clubs

One of the singular outgrowths of the frenmetic sﬁort of deer
hunting.in Michigan is th? private deer hunting club (Figure 13). While
it is undoubtedly trué that the.vast amount of public lands in the state
have been largely responsible for making the sport so populér,.paradox-'
ically its great popularity has driven many of the participants to aéek
private hunting oppdrtunities. Since few could afford as individuals
" to own or lease tracts largg eqougﬁ to providé the degree of.privacy
they sough;, group ownership became the logicdl altern#tive. Hunting

clubs in large numbers were formed in the 1930's, acquiring their hold-
ingq for the most part in the tax delinquent .cutover lands (Figure 14)
where the deef‘herd was burgeoning.v.While some afe scattered through-
- out most .of the deer range a large pfoportion of them are concentrated
in & block of about 400 square mileé in the northeastern Lower Péninsula.
This large area is known as the "elub country" and is devoted almost
exclusively to deer hunting. Clubs may have from 5 tg 500 members and
range from 1 to 50 square miles in area, Westell (1956) estimates that
at least 20,000 deer hunters are club ﬁembers.

Centered as they are in.the héart of the deer range the clubs
have long beeﬁ‘afflicted with tﬁé.deer problem. It was, in fact, in

the vicinity of one of the oldest and lérgest clubs that browsed out

36
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Figure 13. Members of this large, fenced club are proud of their
property and mark it with an attractive sign.

Figure 14. Most of the club was pine land, cut and burned, A forest
: has regrown on much.of it, but some spots remain open.
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yards and winter starvation were first noted in the Lower Peninsula
(Bartlett, 1938). The limited hunting, which clubs by their nature have
provided, has aggravated overpopulation. Poletimber second growth, blanket-
ing most of the holdings, has steadily become poorer deer habitat. The
deer clubs for_Qome time have been outstending examples of the.ééer pro-
blem at its worst. Recently, however, a chance for improvement has come
.their way. The expanding pulpwood industry, seeking stability in its
futur;‘sourcés of raw material, récogqized that it shared with the cluﬁs
and their large.acré#ges of maturing aspen a concomitance of interest

in suétained yield forest m#nagement. An ‘aspen harvest program which
would assure continuing future crops of pulpwood for the industry would
also provide con;inuing improvanenﬁ of deer.range for the clubs. Af
least two of the larger pulp-paper producers have acted on this and for
several years have been enrolling numerous deer clubs in forest-game
managemeﬁf programs. The companies in return for stumpage options pro-
vide participating .clubs with technical assistance,‘forest~resources
1nven£or1es, and detailed forest and wildlife management plans (Westell,
1956). Cutting is contracted with local operators and is supervised by
company foresters. The income from stumpage fees realized by the clubs
often assumes & major role in-their'fiﬁgncial-affairs.

Mid Forest Lodge i§ a hunting club that has aQailed itself of
guch an arraﬁgement. Its agreement with Packaging Corporation of America
was one of the earliest in the program, and extensiﬁe portions of its
lands are now under sustained yield forest managément. This latge and
progressive club is an outstanding example‘of the opportunit& that-

Michigan's club country now has to do something about the plight of its

deer range.
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Description of the Mid Forest Lodge Area

Location

The Mid Forest Lodge club is located in the heart of Michigan's
most populous deer range. Figure 15 shows its location and its geo-
graphic relationship to other areas discussed in this study. Its size
is 18,080 acres, or 28.25 square miles, roughly 80 per cent of a 36
square mile township; Due to the rather uneven boundary on its east
side it is not exactly rectangular. 1Its long'dimension, north and south,
is six miles; its width at one point in the center is six miles. How-
ever most of the north half is five miles wide and the south half four
miles., The main entrance road leadiﬁg west from the Main Gate Eonnects
with Highway M-18 seven miles south of the village of Prudenville, Michigan.
Access on the club's east side is through the East Gate located on
Roscommon County Road 500 seven miles south of its junction with M-55.
Gladwin, Michigan is 17 miles south from this access point.

Thé boundary of the club, which for.thé,moag part follows
Qection>or quarter-seéﬁion lineg, is fenced entirely with four-foot high
sten wire. Signs posted at frequent intervéls, 1dentify'thé club and
caution against hunting or other trespassing. In addition to the M#ih
and East gates two other gates permit entrance on the west side, All
four.&re padlocked. Members ;re.furnisﬂéd keys and may use any gate they
wish except during deer‘season when only the guarded Main and East gates
_ may be used. . ' 7 , ’ : ’

There are about 50 miles of drivable roads and ;raiis on the

club. The main roads are kept in good repair and the secondary trails
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are normally passable except in winter. Usually in the winter only the .
entrance road is plowed open from the Main Gate to the clubhouse and
caretaker's residence. The road network covers the area quite thoroughly

giving access to at least some portion of every section in the club.

Physiography and Soils

The topography of the area ranges from gently rolling flats
to moderately high, irregular rounded hills. All features are construc-
tional and glacial in origin. While soﬁe of the level a?eas are parts
of outwash_plains, ;ost of the more irregular surface is morainic in
character and is shown by Martin (1955) to be part of the West Branch
moraine of the Saginaw Lobe.._Numerous small lakes and ponds occupy
depressions in both moraine and outwash surfaces. | |

Elevations range from 1,100 to 1,300 feet above sea level.
Relief is greatest in the southeastern quarter of tﬁe area where some
of..the steeper slopes rise 100 to 15b feet.

Surface drainage is mainly northwestward through Denton Creek
to Hdughton Lake and the Muskegon River watershed to Lake Michigan. ‘A
small portion of the southeastern part of the area drains to thé south- -
east into . the Tittabawassee watershed to Saginaw Bay. Watercourses are
sma11-and intermittent except for the Denton Creek headwaters, a small,
slow put1et"from Ryan Lake flowing northward through marshland for
about a mile before lgaving the area.

_There are 10 lakes on tﬁevclub varying in size féom'lo to 80
acfes. These plus about 20 smaller ponds, potholes, and beaver flood-

ings occupy aAtotal of 228 acres, or 1.3 per cent of the club's total
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dcreage. About five per cent of the land area is wet swamp. or marshland
and another five per cent is poorly drained and semiswampy in character,

Eleven soil types are present within the boundaries of the
club according to Veatch et al., (1924). I have grouped these into four
generalized categories in Table 2. Areas of each type were planimetered
from Veatch's map. Figure 16 shows the loéations of these soil group-
ings on an outline map of the property.

The deep, dry sands of the Roselawn, Rubicon, and Grayling
series predominate here as they do in much of the county. These soils;
droughty and inherently low in fertility because of the near absence of
a clay component, under the virgin pine forests had managed to accumulate
a fair amount of humus in their upper horizon. This, their one redeeming
.quality, they lost almost completely in the repeated.great burns of the
early post-logging era. ~Théy have virtually no agricultural potential.

Only slightly better are the other dry sands that have some
clay at varying depths beneath thém; They ﬁre distinguished here pri-
marily by their slightly better Bige qhality.and the occasional appear-

- ance of other .hardwood species in the type mixture. In some situations
soils of these types have had moderate agricultural or horticultural
development, but abandonment has been the rule., A latge'Apple orchard
on Rogselawn gravelly san&y loam adjacent to the northeastern boundary
of the club has been abandoned for many years,

fhe poorly drained sands and the wet organic soils support a-
diversity of swamp foresﬁ, brush, gnd marsﬂiand types and supply moderate
amounts of a much needed component: winter cover.

None of the soils on the clﬁb have any but a very low degree
of agricultural desifability. Their»best use is clearly forestry and
.recreation. In this respect they are typical of a large part of the

"

principal deer problem area.
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Table 2. Soils of Mid Forest Lodge

Per cent of total land
Soil type acreage

Dry sands, deep, low fertility, acidity high

Roselawn sand 55.7

Rubicon sand 12.7

ﬂGrnyling sand 5.3
73.7%

Well drained loamy sands, moderately acid,

some clay in deeper layers, moderately fertile

Roselawn gravelly sandy loam : 7.7

'.;Ottawa loaay sand . 5.3

Roselavn sandy loam 1.6
14.6%

Poorly drained asndAloams, high acidity,

low fertility

Saugatuck sand 5.2

Newton loamy sand 2.4

Bergland clay loam .2 = ) ) %
7.8% |

Organic soils, peats of heath bogs or conifer swamps

Rifle peat | 2.7
Greenwood peat 1.2
3.9%
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Climate and Weather

Weather data presented here were recorded at the Houghton Lake
Wildlife Experiment Station, also in Roscommon County. This location is
approximately 14 miles northwest of the center of Mid Forest Lodge, and
weather differs but little between the two. The station participates
in the cooperative observer system of the U.S. Weather Bureau. All
measurements were made by means of standard instruments furnished by the
bureau.

The climate of the study area can be classified as cool and
dry, principally continental in character, although alternating at times
with & semimarine type due to the Great Lakes influence. Precipitation
in thélsummér period occurs largely as thunder showers and in the winter

it occurs mostly as snow.

Temperature and Precipitation

The monthly and annual mean temperatures and precipitation for
the 10-year period of operation of the Houghton Lake weather station
are shown in Table 3. The annual mean temperature is 44.4°F;..February
is the coldest month, averaging one-half degree below January, and July
is the hottest. The frost-free period averages 124 days and has vari;d
from 139 days in 1952 to 98 days in 1956. First frosts normally occur
in mid-September, last ones in mid-May.

Annual precipitation averages 28.14 inches. It is fairly well
distributed, ranging from 1.33 inches in December to 3.19 in Juné.

A climatograph constructed from these data is shown in Figure 17.
This graphic form of depicting climatic conditions is often useful in

pointing up significant weather factors. In this case the proximity of
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Table 3. Mean monthly temperature and precipitation. 1952-1961,
Houghton Lake Heights, Michigan

1i-yeir mean

Moﬂgﬁiy—id-yr. means

Temp. Precipitation total snowfall

_Month e - inches inches
January 21.1 1.53 15.1
February 20.6 ©1.33 11.5
March 28.4 1.73 9.2
April 42.4 2,20 1.3
May 54.7 . - 2.82
June 64 .4 3.19
July 68.3 2.61
August 66.4 2.64
September 58.6 ‘ 3.02
October 48.5 3.06
November 35.1 2.24 5.8
December 24.6 1.77 v 12.3
Annual 44.4 28.14 55.2

the point for March to the three preceding winter months is a good illus-
tration of the rather proionged winter season that is normal for the

present deer range in Michigan.

Snowfall

Measurable amounts of snow usually occur during six months of
the year (Table 3). Total snowfall averaged 55.2 inches for the period
of record, ranging from 1.3 inches in April to 15.1 in January. The
rahge in annual totals during the period was rather great, 28.3 inches

.in 1952-1953 and 76.4 in 1959-1960 (Figure 18).
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In most years the ground is snow covered throughout the
winter. Snow begins to accumulate in late November or early December
and, though it may settle or thaw some between storms, it usually increases
in depth for many weéks. Seldom are there thaws which lay bare the ground
once December arrives. Depths of 12 to 18 inches are common, having
occurred in 8 of the past 12 winters, and 24-inch depths were recorded

in 4 of those,

Severity of Winters

Severe winters for deer are those with prolonged deep snows
that confine the herds in the yards for many weeks. As a means of
obtaining an index to severity the Conservation Departmeﬁt has established
32 snow depth gauges, scattered throughout the.deer range., Weekly read-
ings of the depth of snow on the ground at each of these gauges are
averaged and the figure obtained for the entire period, November through
-April, serves as a rating of the winter. These records extend back to
1937. Bartlett (1949) in analyzing this information and relating it to
the observed starvation losses concluded that a winter average of .4 foot
was the minimum critical depth in Region II,land that all winters with
heavy lossés had depths of .4 foot or more. There were, however, some
years with snow of those depths which did not have serious starvation,
so the index is not a consistent reflection of winter severity on deer.

In seeking a better expression of this factor for my study
area I have reviewed the 12 years of weather observations at the Houghton
Lake station and have extracted data for total snowfall and for the
number of days each winter that snow depth reached or exceeded 12 inches
and also 18 inches. In addition, since colder weather makes greater

energy demands, and an index of relative temperatures seemed desirable, °
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I computed'for each year an accumulated departure from normal. This was
obtained by calculating the difference each month between the monthly
mean temperature and the normal or long term mean for the month. Thesei
departures, expressed as plus or minus, when added for the season gave

a total accumulated departure from normal and should indicate the rela-
tive warmness or coldness of each winter.

The three measurements of winter severity are shown graphically
in Figure 18. It appears from their data that five of the past twelve
winters have been mild, and that the seven harder winters have varied in
severity, with the 1958-1959 season being the worst of all. Four other
winters may have approached this one: 1950-1951, 1955-1956, 1959-1960,
and 1961-1962., Department of Conservation records show that these were
the five years of heaviest starvation losses throughout the state (Jenkins
and Bartlett, 1959; Ryel and Bennett, 1962)., Data on winter mortality
presented later in this report will indicate the extreme rigors of the

very bad winter of 1958-1959.

Vegetation

Northern Michigan lies within the Canadian Biotic Province of
Dice (1943). The climatic climax in this zone is northern hardwood forest

with sugar maple (Acer saécharum) dominant. However, Mid Forest Lodge is

located within an important subclimax found on poor, sandy soils in the
Great Lakes area. This is a mixed pine type, largely white pine (Pinus

Strobus) and red pine (Pinus resinosa). Shantz and Zon (1924) term this

the northeastern pine forest. Successional stages resulting from logging

and fires are usually aspen, jack pine (Pinus Banksiana), paper birch

.(Betula papyrifera), and oaks.
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Original Forest Cover

Wherever one looks over all the lands enclosed by this club
Pine stumps meet the eye (Figure 14). There can be no doubt that this
area 100 years ago was almost a solid block of towering pines. Yet this
forest was by no means purely pine, The general Land Office Survey.field
notes and map (1837 and 1850) for this township, while making continual
reference to 'White and Yelléw Pine'" also frequently mention ''Beech,
Maple, Hemlock, White and Black Oak, Aspen, and Spruce." On the map
along the western boundary of the township is noted a stand of "Pitch
Pine." It is interesting to see that at present this same location is
still occupied by a block of pure jack pine.

Veatch (1959) in his map of presettlement forests shows this
township to consist mostiy of a type he classified as white, red, and
jack pine; oaks, aspen, and red maple. Wet sites were two types: spruce,

cedar, tamarack, fir; and elm, ash, red maple, aspen, yellow birch, and

white birch.

Present Cover

It is hard to visualize a change in vegetation so drastic and
complete as that which swept away the Michigan pineries. No Béiter
example of it can be found than on the lands of this club. With the
stumps on every hand a constant reminder of what once grew here, one can
search in vain over many square miles for a living remnant of that origi-
nal splendid forest. Except for here and there a few scattered, tall-
stemmed relics the red and white pines are virtually non-existent. The °
lumberjacks were thorough, but the fires that followed, in the slash

and later in the young second growth, were even more so. No vestige of
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the pine forest escaped them here. And the 1and, struggling to.renew a
forest cover on its almost sterile sandy wastes, was forced to start over
again at the bottom of the scale with a much less noble generation,

Cover on the Mid Forest LodgeltodAy consists'of six major forest
types. These have been identified and mapped by foresters of the
Packaging Corporation of America in their development of a mﬁnagement
plan for this club (Westell, 1958). These and five other land_and water

types found on the area are listed in Table 4.

Table 4. Cover types on Mid Forest Lodge

= - — Percentage
Type L Acres of total
Oak , 7781 43.0
Aspen 7139 39.5
Openings 1876 . 10.4
Mixed coniferous swamp 278 1.5
Lakes | 228 1.3
Lowland brush 227 1.3
Swamp hardwoods 207 1.1
Muskeg ' , 197 1.1
Northern hardwoods 62 0.3
Jack pine 50 0.3
Marsh . . : 35 0.2

Total - 18,080 100.0

A generalized map showing the locations of principal cover
types is presented in Figure 19. As will be seen, the pattern and

distribution of these types is varied and intermixed. Roughly, oak
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Figure 19. Generalized cover types.
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dominates the western half of the club and aspen the eastern half.
Irfegular openings of fairly large size are scattered throughout; but
are more frequent in central and northeastern sections. Swamps do not
occupy a very large portion of the area, and they are most cémmon in

the northern third.

Oak Type
The oak stands, occupying 43 per cent of the club lands, are

the largest single forest type. Three species of oak are found in the

area, red oak (Quercus rubra), jack oak (Quercus ellipsoidalis), and

white oak (Quercus aiba). The first species is most common. It occurs

in mixture with ASpén on some sites,. and often grows in nearly pure
stands on ﬁany of the driest sites. Poletimber size predominates, althqugh
sawtimber trees are ﬁot uncommon. Some of the pure stands are sapling
size and of very poor quality, having originated from stump sprouts fol-
lowing an extensive burn about 38 years ago (Figure 20). ‘All of them
‘have a very sparse ground cover and understory, and véry little repro-
duction is occurring. The oak in mixed stands tends to be “of .better
quality but is also unsuccessful in repréducing.

6ommonest plants in the sparse undergrowth of the,ohk stands

include sweet fern (Comptonia peregrina), bracken fern (Pteridium

éguilinum , blueberry (Vacginium spp.), witch hazel (Hamamelis vigg;niana),
and willows (Salix spp.). )

Acorns are produced by the oak stands in varying abundance from
year to year. This is usual in northern Michigan where blossoming oaks

are at the mercy of frequently occurring late spring frosts. Fair to

good acorn crops are produced at the rate of about two years out of five



Figure 20,

Figure 21.

Ozk is the commonest forest type on the club. Some of the
younger stands, such as this one, originated as stump
sprouts, following an extensive fire, Undergrowth is very
sparse in all of the oak stands.

Aspen stands are a close second to ocak in total acreage.
This is an example of a good site, well stocked with pure
aspen. The trees are about 40 years old and poletimber
size; undergrowth is completely absent. Such a stand
offers no attraction to deer.
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(Duvendeck, 1957). In contrast to white oak acorns which germinate within
' a month or so after falling, those from red oaks remain dormant on the
ground over winter and do not germinate until the foliowing spring. They
are therefore available as winter deer food, provided the crop’is bounti-
ful enough and is not cleaned up by the many competing mast eaters, and
provided snow is not too deep or too crusted to permit deer to dig for
them. Oaks, then, in the occasional year when circumstances are favorable
can be a good source of winter food for deer. On Mid Forest duriﬁg the
five years of this study there was only one year when these circumstances
were right and deer fed significanfly on acorns through most of the winter.
In two other years fairly good crops were available in the fall and pro-
vided additional fattening before winter set in., Management of the oak

types for deer food production will be discussed in a later chapter.,

Aspen Type .

Only slightly below oak in overall area the aspen type covers
39.5 per cent of the club. The classification, as used here, is a rather
broad one. It includes both trembling and large-toothed aspen in stands
ranging from nearly pure aspen to‘mixtures in various amount with several
common associates. In whatever type of stand aspen occurs it is usually
poletimber size and 30 to 50 years old. On better sites pure stands of
well stocked aspen are putting on good volume growth (Figure 21) and
offer excellent management possibilities. Mixtures with other species
are usual on most other sites. Red oak, red maple (Acer rubrum), white

oak, paper birch (Betula papyrifera), and balsam fir (Abies balsamea)

all are frequently found growing with aspen. Quality and management
potential vary according to soil and moisture conditions. Wetter sites

may have very poor quality aspen, often deformed or diseased and very

thinly stocked.
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Undergrowth in all these stands is quite sparse. Bracken
fern is usually the most conspicuous species, but under'completely closed
canopies even this is missing. Blueberry, witch hazei, and Juneberry
(Amelanchier spp.) are shrubs that are found in quite limited numbers

in most of the aspen type. Wintergreen (Gaultheria procumbens) occurs

as a ground cover in certain of the better sites.

Openings

Open grassy areas occupy a fairly large portion (10 pervcénc).
of the total acreage of the club. In addition to a great many small
openings of 10 acres or less, there are at least a dozen very large,
irregular shaped open areas of 40 to 200 acres in area, Most of these
- presently treeless sites were once forested, for stumps are still much
in evidence. What has kept trees from regrowing is not readily apparent.
Some stump removal and limited cultivation has occurred in a few instances,
but for the most part there has been almost no farming on this land,
Pasturing may have been tried for a brief period in some of the other
sections. There is no evidence that it ever was done on a large scale,
and it certainly has not occurred since the land was in club ownership.

A few of these bare spots have the appearance of frost pockets (Figure
14), there being definite zoning apparent in the vegetation on slopes
surrounding the sites.

Whatever their causes, these openings would seem to be a
valuable element of the deer range. They provide a large amount of edge
effect and are heavily used by deer in all seasons but winter. Most
game managers are in agreement that openings in forest cover are of great
importance in deer habitat, although it has never been precisely demon-

strated why this is so.
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Coniferous Swamps

These are mostly small seepage areas supporting stands of

mixed conifers, principally white cedar (Thuja occidentalis), balsam fir,

and sometimes black spruce (Picea mariana) and white pine. The trees

are small, mostly sapling size, and usually quite heavily stocked. The
-edge zone around these small pockets in some cases supports a shrubby

growth of willow or speckled alder (Alnus rugosa).

The total area of these swamps is just under 300 acres, only
i.S per cent of the élub. This is a much smaller proportion of the tqtai
than is usual for Roscommon County (see Figure 11), and it repreéents
a distinét deficiency in the club's deer.habitat.

A large conifer swamp lies immediately north of the club along
the drainage of Denton Creek. It covers several square miles and is

the most important area of winter deer range in the locality.

Other Lowland Types

The four other wet types listed in Table 4 have been combined
in the type map. Taken together they occupy about 670 acres, or 3.7
per cent of the tot.:al area. No one type is very extensive, and they
usually occur as small kettleholes or seepage areas scattered throughout
most ﬁarts of the club. | |

The swamp hardwood areas are largely American elm (Ulmus
americana), red maple, black ash (Fraxinus nigra), and aspen. Swamp
brush consists primarily of willow, speckled alder, and swamp-birch

(Betula pumila) located along the headwaters of Denton Creek. Here, too,

is located a small area of open marsh, principally sedges (Carex spp.)

and meadow-sweet (Spiraea alba).- Heath bogs occupy occasional small
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kettleholes a few acres or less in size. They are composed in almost

every instance of a solid, dense mat of leather-leaf (Chamaedaphne
calyculata) and sphagnum moss (Sphagnum spp.), with small amounts of
blueberry, Labrador;tea (Ledum groenlandicum), and bog-laurel (Kalmia

polifolia).

The above types in their principal occurrencé are all shown

on the map in Figure 19. Two other forest types listed in Table 4 are
too limited in size to be included. They are jack pine and northern
hardwoods. A few very small stands of pure jack pine are scattered in
the oak type near the westerﬁ boundary. The northern hardwoods are
limited to a single small stand of principally hard maple, red maple,
and beech (Fagus grandifolia) located in the central part of the property.
Together, these two types are less than one per cent of the total area.
Without exception all cover types on the Mid Forest Lodge are
the direct results of the combined disturbance effects of logging and
fire. The original forest cover of nearly solid red and white pine was
cut off in a fairly short period about 80 years ago. Fires, large and
small, burned uncontrolled in the slash and later in the new second
growth. Many parts of the property suffered repeated burns throughout
the nearly quarter century that elapsed before the era of wild fires
was ended. As is so common in this region, the present patchwork pat-
tern of vegetation has resulted chiefly from the many possible combina-
tions of such factors as soil and moisture, number and intensity of burns,
length of time~betwéen fires, season of the last firé, vegetafioﬁ immed-

iately preceding the last fire, kind and proximity of seed sources, and

others.
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Effects of Deer on Vegetation

There can be no doubt of the overpopulation of deer on the
club in its recent past. The effects of their heavy browsing on the
vegetation are evident in all cover types throughout the area. A browse
line stands out starkly along the margins of all the coniferous swamps
(Figure 22). This, of course, is the standafd indicator of exhausted
winter foods, Indeed, it is so common now in mu;h of the northern deer
range that it is difficult to find examples of swamp evergreens growing
normally with foliage extending down to the ground.

Of much more significance is thé browse line which can be
seen in most of the upland types on the club. Though scarcely discernible
in winter with the foliage gone,‘as summer comes, and the deciduocus trees
and shrubs leaf out, a sharp and distinct browsed zone becomes very
evident along the edges of hardwood stands and on individual trees and
'large shrubs growing in openings (Figure 23). Close inspection reveals
that nearly all foliage-bearing twigs within reach of deer have been
repeatedly bruned_away. This is summer range damage and is indicative
of an extreme degree of overpopulation not often encountered in Michigan
deer range. I am not aware of its occurrence on any public lands in
Roscommon ﬁr néighboring counties. Iﬁ fact, the only other cases I have
seen of such a conspicuous upland browse line ha&é been on some other
private hunting club§ and on Bois Blanc Island in northern Lake Huron.

Browse lines are the glaring external scars of deer abundance,
marking the absence of foliage from the lower parts of larger trees and
shrubs. Smaller undergrowth, the shrubs and forest réproduction normally
found from ground level to six feet above, may be browsed away in varying

‘degrees; and, being gone completely, its absence is less conspicuous.
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Figure 22. Browse line on conifer swamp. Deer heavily concentrated
in winter vards soon eat away all evergreens within reach.

Figure 23. Deer browse line on hardwoods. When damage becomes as
conspicuous as this on summer range, deer are much above

carrying‘capacity.
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This woody undergrowth is strikingly lacking in the forest stands on

the Mid Forest Lodge. 1Its absence is most evident in the winter when
1eavesAand herbaceous growth are gone and snow provides a contrasting
background. The forest floor then is starkly barren in both aspen
(Figure 21) and oak types (Figures 20 and 24). The numerous kinds of
shrubs normally found in the understory are almost non-existent. Many
species cannot be found at all; others that do occur are extremely’
limited in quantity. Tree reproduction of all species is a rarity. 0Oak
seedlings in particular should be abundant but are actually few and far
between in all oak stands. White pine reproduction is completely absent
on the club despite the presence of numerous large, femnant seed trees
scattered through many parts of the area. This is in contrast to a very
noticeable abundance of white pine seedlings present elsewhere in

Roscommon County on similar sites.

Even in the summer when herbaceous vegetation-is present and
shrubs are in leaf most'of the stands on the club present a park-like,
open appearance. Bracken fern, sweet fern, and blueberry provide a
fairly agundént ground cover, but above that level there is virtually no
foliage to impede the view. Smaller herbaceous growth appears to be
relatively sparse, both in stocking density and in variety of species.
Spring and summer wildflowers are uncommon and so, too, are fru.its and.
berries except on higher shrubs and trees.

A poorer flora seems to be characteristic of areas with high
deer populations. Westell (1960) presented evidence of this which he
obtained in his quantitative studies of aspen standsﬁ In comparing the
number of plant species present in western and eastern portions of

northern lower Michigan he found that aspen stands in the east had
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Figure 24, A pure stand of red and white oak. Deer browsing pressure
has eliminated all shrubs and tree seedlings.

Figure 25, Heavy browsing on two low-preference winter foods. Red
pine, left, and balsam fir, right, are eaten only when
better quality foods are gone,
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38iper cent fewer species of shrubs and 44 per cent fewer herbs. He
- attributed this difference to a deer density twice as great in the east
és-in the west.

The marked preferences that deer display in their choice of
foods often result, under moderately heavy browsing pressure, in éontrast-
ingly selective browse damage. Along swamp edges, for eiaﬁple, the |
greatly preferred white cedar will have a sharp browse line while the
less palatable balsam fir will retain foliage down to the ground (see
Figurg 5). The less preferred red pine may have good sufvival of its
seedlings while neighboring white pine seedlings, high on the palatability
list, will be heavily damaged or completely eliminated. On Mi& Forest
Lodge balsam fir commonly has just as distinct a browse line as cedar
(Figure 2Z), and red pine reproduction is about as rare as that of white
pine. Figure 25 shows & young red pine and a balsam fir in the fore-
ground at the edge of a cedar swamp . The browse line on both is indis-
tinguishable from that on the cedar in the background.

The deformity of woo&y growth caused by repeated heavy'browsing
is much in evidence on the cluB. It occurs on all but the least palatable
trees and shrubs but is most conspicuous on a few species which are
resistant enough to survive many years of heavy pruning. These frequently
assume a charactgristic dwarfed, gnarly form as each year's growth of
vtwigs is browéed back and internodal growth of stems is reduced to little
or nothing. On Mid Forest Lodge witch-hazel commonly is deformed in

this way (Figure 26) and oak seedlings, when found at all, are usually

dwarfed and misshapen -(Figure 27). Wild raisin (Viburnum cassinoides),
a shrub regularly found around swamp edges in Roscommon County and a

preférred deer food, is not often encountered within the club's boundary
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Repeated heavy browsing on many

shrubs. results in twig deformity.’

Overbrowsed witch-hazel.

Figure 26,

This 4-ft. high tree was

Browsing deformity on red oak.

18 years old.

Figure 27.
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in the situations where one would expect it. - In every instance where
1 have observed this species surviving it is so grotesquely defo;méd that

it is almost unrecognizable. Staghorn sumac (Rhus typhina) falls in the

same category. In the few openings where it can be found it is uniformly
dwarfed to a height of about two feei.._Other shtubs of lower palata-
bility to deer occur where the&hﬁsually would be expected and are of
normal form. Most common of these are shrub willows and speckled alder.

The signs of severe ovefﬁfdwsing ;re conspicuous on this area.
They point to a very high aeer population maintained for a relatively
long period. Based on my several years-of experience working in over-~
populated deer range in this region, I.believe that Mid Forest Lodge has
supported a greater density of deer than any but the most severely
crowded range of the '"club country." |

Although it is not withih the‘scope of the present study, an
assessment of range utilization, based on'quaﬁtitaéive vegetation measure-
ments and comparisons with other areas,.is‘essential‘to a full under-
standing‘of deer and their management on this club. At the inception
of this study it was planned.that a»paralleling vegetational phase would
be carried on at the same time by another worker. This has not yet
ﬁaterialized, but it is hoped and strongly recommended that such an
investigation can‘be initiated in the near future. The unique oppor-

tunity here for combined research on both the deer herd and the range

should be fully exploited.
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History of the Area

The Land

Very little logging era history has been recorded for this
part of Michigan. Recollections of still living local residents are the
best source of information on specific'areas.A_Fortunately, a retired
Conservation Officer, for 80 years a resident of Houghton Lake, clea;ly
regalls mﬁny pertinent facts of the Mid Forest Lodge locality (White,
19635. The following account is based on his informationm.

The township T. 21 N.; R. 2 ﬁ., 78 per cent of which is now
the club's property, was logged‘off as a block over a period of about
8ix years, 1880 to 1886." $hg operation was.catried out by the Roscommon
Lumber Company, and the total cut was in the“neighﬁorhood of 276.million
board feet of red and white éine. The logs were hauled by rail. to |
Prudenville where they were dumped into Houghton Lake. Then, towed 10
‘miles across the lake in rafts, they were fioated down the Muskegon River
-150 miles to the sawmills at Muskegon. Further cutting of hemlock and
swémp conifers continued, off and on, for another 15 years. 1In 1892 a
" sawmill, set up in Section 9 of the township, produced lumber and shingles
from some of this later cutting. By this time a railroad spur from the:
south had reached the area and products then went to Saginaw,

In 1904 a rather unusual enterprise was attempted in the north-
eastern part of the township. A Chicago firm started a plant to recover
turpentine from pine stumps. Most of the stumps in Section 12 (now out-
gside the club's boundary) were pulled before thé operation was finally
- given up as unprofitable. The cleared land was planted to apple trees

' shortly afterﬁaras, but this veﬁture, although apparently more successful
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for awhile than turpentine production, eventually languished from
‘neglect and was finally abandoned. No other agricultural attempts were
made on the lands now belénging to the club,

Fires large and small were commonplace in the township for
many years following the logging. A particularly bad one in the spring
of 1907 destroyed decked logs and threatened the mill in Section 9. The
last, and perhaps the largest, of the big burns was in October, 1925,
when an uncontrollable fire sﬁept across the second growth of the entire
township. The forest fire control efforts of the Conservation Depart-
ment developed rapidly at this period, and no serious burns have
occurred since. A wooden fire tower was constructed in Section 29 in
1935 but has been removed within the past few years.

Ownership of the land in this township did not revert to the
state as was so common in much of the cutover pine lands. Following the
logging period most of the property was acquired by a deyelopment knbwn
" as the Eggleston Ranch. This was probably inténded to be a livestock
venture similar to several other large holdingé in the county also known
as "ranches." 1In this caée; however, little or no grazing was .ever done,

and no other use of the land was attempted until its acquisition for a

huntihg club.,

The Club

The Mid Forest Lodge Club was formed and incorporated in 1938.
The original purchase of land from the Eggleston family amounted to
17,490 acres. Later acquisition of other parcels brought the total to

18,080 acres.
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As stated in its by-laws, the club was formed as a nonprofit
organization for 'hunting, fishing, camping, and other recreational pur-
poses.'" Membership shares are limited to 400, and shareholders' rights
include use of the club lands, and the privilege of constructing cabins
on designated buildingllots.‘ The affairs of the organization are run by
elected officers and a board of directors. A clubhouse has been con-
structed to provide food and lodging for members who do not havé'cabins
on the érea.

The club in its first year or two consisted of ?8 mémbers, but
it grew rapidly, and it has been up to full membership for many years.
The largest number of the members come from the nearer metropolitan areas
of Saginaw, Flint, and Pontiac. Others are from Detroit, Lansing, and
””the nearby localities of Roscommon and Gladwin counties.

Construction of cabins is restricted to the subdivided areas
A_around just two of the lakes and two limited zones along the east and west
boundary fences. A trailer-park site has been designated, and two picnic
areas are established in the by-laws. No other development is permitted
on the property. The club's policy is to keep as much of the land as
possible in a natural énd undeveloped state.

Deer hunting is restricted to the members, their wives, and
their minér children. Some members own plural memberships and may’bring
in a nonmember. to hunt under this authority. VNo other hunting guests
are permitted. All who hunt must register at either of the gates and
must wear identification badges. Two gates are watched by paid gate-
keepers 24 hours a day throughout the deer season, and the boundaries
‘are patrolled by guards. Since 1954 gatekeepers have kept records of

the number of hunters and the deer killed. Prior to that time this infor-

. mation was obtained ffom cards mailed to members.
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The affairs of the club are generally handled by appointed
committees. These include committees on fish, game, and forest manage-
ment. The work of these groups in recent years is largely responsible
for the enlightened prograﬁ of resource management that the club has
been following. 1In this respect Mid Forest Lodge has been a pioneer
and leader among the state's many deer clubs, which, for the most part,
have been slow to recognize and follow sound ecologicai principles in

managing their lands.

The Deer Herd

The history of this area's deer and their habitat has been
essehtially the samé as described earlier for the region in general. The
pre-logging forest here was virtually a pure stand of pine and could not
- have supported more than a sparse deer population. The prolonged period
of burning and reburning, from 1890 to 1925, undoubtedly resulted in
brush and second growth at times ideally suited as deer range. This was
also a period when there was little or no protection, and the year-round
hunting kept4deer'numbers under control.

After the laét big-fire in 1925 the- resulting second g?ovth
was a;companied by a period ofvtightened hunting restrictions and better
enforcement. Deer increased rapidly and the area became known for its
good hunting. Then, in 1938, came acquisition by the club and with it
fencing, posting and patrolling against outsideré. The club's relatively
small membership in its early years meant very light hunting pressure
with probably very little illegal or accidental killing of antlerless
deef. Even as membership and hunters grew to a maximum leve1 in the

1940's the legal kill during buck seasons was relatively low. By
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‘comparison public land in Roscommon County was receiving two or three
times as much hunting pressure and sustaining a much greater kill of
legal bucks plus a high illegal kill of antlerless deer both in and out
of season, -

The 10 years 1938 to 1948 were undoubtedly the period of deer
eruption on the club. There are no reliable records to show this. The
only kill figures obtained were mailed reports beginning in 1946, and
these appear to be very spotty and incomplete. Recollections of a few
of the long-time club members shed some light on this. John Campbell
(1963), past president and member for 20 years, relates that bucks with-
large racks were common in the early 1940's, and that in the late 1940's
does and spikehorns were plentiful with racks becoming scércer. It is
his impression that 1945 was the year of peak numbers of both bucks and
antlerless deer. He remembers that:browse scarcity began to show up in
the late 1940's and that the ground became bare in the early 1950's.

Don Eakle (1963), club secretary and charter member, similarly believes
that overbrowsing became apparent in about 1945 and that a downward trend
in the hefd has been effective since about that time.

Others of the older members confirm that their best deer hunting
was in the 1940's and that trophy bucks then were much more common than
in the next dgcade. All accounts emphasize the great abundance of antler-
less deer by ﬁhe late 1940's. It was not unusual for individual hunters
to sée 50 or more deer a day in the beginning of the hunting season. By
the early 1950's é decline had apparently begun, although in 1952, the |
first antlerless season, deer were stili abundant enough to pioduce‘one
of fhe lafgest buck harvesté-plus a ﬁigh removal of does and fawns. Gate

records of the kill were begun in 1954 and they show a continuing decline

until 1957 (see Figure 39).
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There is no evidence to indicate the fate of Ehe deerbthat-were
obviously lost from the population during the period of decline. I believe
it is safe to assume they were largely lost in heavy winter die-offs and
in lowered production and survival of fawns. The starvation winters of
1947, 1951, 1952, and 1956 accounted for heavy deer mortalit} in much of
the overpopulated range in this region. Losses must also have been high
on the club in those years. That the members could be largely unaware
of this is quite understandable. Finding starved deer requires special
efforts to search the yards and their edges just after spring breakup.
Few members ever visit the club until summer, and most do not actually
get into the‘woods at all until hunting season. In the spring of 1959
when the first organized search for starved deer was made on the club
(reported later in this study) 35 members participated in the survey.
Winter mortality was high that year and many dead deer were encountered
by the search teams on the éample plots. Yet it is highly unlikely that
any member would ever have observed enough of the mortality to recognize
its magnitude had the survey not been conducted.
| What the numerical level of the Mid Forest herd was in its peak
period we can only surmise. During the years of m& study, 1958 to 1962,
surveys indicated fall prehunting populations of from 34 to 60 deer per
square mile. Westell (1958) in his forest-wildlife management plan for
the club, roughly calculated a 1957 population of about 50 per square
mile. Since older ﬁembers all agree that deer at their peak were
appreciably more abﬁndqnt than in any recent year, 1 believe we;can assume
the buildué reached a magnitude of at least 100 animals per square mile’
before declining. This is not an unreasonably -high figure since deer

drive censuses conducted by CCC workers have revwealed populations of
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100 or more per square mile in some areas of Wisconsin (Swift, 1946) as
well as Michigan (Bartlett, 1938). Also, it certainly appears that the
deer herd must have reached those proportions to have inflicted the
browsing damage so apparent throughout both summer and winter range on
the club,

There are no inWications that a crash decline occurred in the
Mid Forest deer. Impressions of the club members are that numbers fell
off rather gradually over a period of around ten years. It is probable
that several winter die-offs plus the heavy kill of the first antler-
less season took the population from a high in 1945 or 1946 to a low in
1956. Accurate hunting season figures, beginning in 1954, show a drop
in success from 1954 to 1956 and a rather sharp rise to 1958. From that
year on the various surveyé conducted in this study permit a much more
‘accurate appraisal of population levels whicﬁ will be presented in later
sections, |

Projecting.back from‘Wgstell's estimate of a 1957 population
at 50 per square mile and my 1958 figure of 60 it seems likely that the
level of 1956 was in the fange of 30 to 40 deér per square mile. This
would then represent the low point to which the herd dropped. Compared
to other areas such a population is not exactly low. Using estimates
based on six years of statewide pellet surveys (Ryel, 1962) it would
rank close to the average of District 7, the region's highest population,

and well above the average for the entire region.
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The Club's Forest and Deer Management Program

Aspen Cutting

An earlier section explained the pulpwood industry's interest
in developing aspen cutting programs on Michigan's numerous deer club
lands, Mid Forest. Lodge ﬁas one of the first of tﬁe clubs to enter into
a forest management agreement with the firm thqt pioneered this move-
ment, Packaging Corporation of America. This agreement provides thé
company with an option on the club's pulpwood stumpage. The club, in
addition to realiziﬁg a substantial annual income, received even greater
benefits, in terms of its overall objectives, from the comprehensive
resource ménagement service provided to it by the company. The service
includes, (1) a forest inventory, (2) a management plan for the forest
and wildlife resources on the club lands, and (3) a pulp cutting contract
set up by the company with a local operator.v

The inventory of the property was made in 1957. Timber types
were cruised and mapped (see Table 4 and Figure 19), and a detailed
management plan was prepared and presented t§ the club (Westell, 1958).

| The plan's recommended cutting program was predicated upon a
future sustained yield with a large enough annual cut in the aspen type
to assure satisfactory reproduction ;nd adequate habitat improvement for
deer, Twenty-four aspen cutting blocks were set up and scheduled to be
cut over a 23-year period. Varying in size from 90 to 400 acres they
total 5,377 acres with an estimated yield of 60,600 cords. Average size
and yield of the blocks is 233 acres and 2,635 cords. Figure 28 shows

~ the location and numbers of these blocks and indicates which of them

‘have been cut to date.
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MID FOREST LODGE CLUB
ROSCOMMON COUNTY, MICHIGAN
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// Cutting block , uncut.
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in 1963,

Figure 28, Aspen cutting blocks.
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Cutting began in 1956. Through 1962, 7 blocks have been com-~
pleted yielding a total of 25,291 cords from 2,024 acres. Table 5 sum-

marizes the harvest on these cutting blocks,

Table 5. Aspen harvested on Mid Forest Lodge by cutting blocks, 1956-1962

Year Acres Cords
Block harvested : cut harvested

1. 1956-1957 330 4,770
2 1957-1959 403 4,823
3 » 1958 ZfO . 2,472
4a 1958-1961 218 2,552
4b 1959-1961 150 : 1,852
5 1959-1961 300 2,646
6 1961-1962 193 4,221
7 1962* 160 1,955

Totals 2,024 25,291

* Not completely harvested

The average annual cut has been 3,613 cords removed from 289
acres, a yleld of about 12 cords per acre. Through 1962 cutting has
been completed on 11.1.per cent of the club's total area. An averagé of
1.6 per cent of the property has been cutover annually. Figure 29 shows
the progress of the cutting program to date in terms of cumulative acreage
and percentage of total are#, and Figure 30 shows the volume of aspen
cut each year.

The size of the blocks and the order in which they are scheduled
for cutting wﬁs governed by several considerations; The more or less even-

agedAcharacter of the aspen did not permit an ideal rotation, with the
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Figure 30. Annual volume of aspen pulpwood cut on Mid Forest Lodge.
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cutting of only mature blocks each year throughout a 30 or 40 year
period. It was felt the longest period the rotation c;uld.cover would
be about 20 to‘23 years. Size of the cutting blocks was an important
consideration since it was apparent that if the area cut each year were
too small deer browsing pressure would be more concentrated and repro-
duction would be jeopardized. The areas of aspen type with commercial
logging possibilities are not evenly distributed over the property,- being
more common in the eastern than in the western half. This, plus the
irregular and varied pattern of age and quality, was of great importance
in planning the order of cutting, the consideration here being the need
for cutting the oider, poorer stands first and the need for keeping the
cutting operations scattered‘and staggered over all parts of the area.

The cutting method recommended is the commercial clearcut which
removes all aspen and associated sPeciés, on stands of at least 70 per
cent aspen, taking all trees that will yield at least one stick of pulp-
wood. This has been largely followed, except that the club has not
wanted to have any oak removed because of the strong concern of some
members that all oaks éhould be preserved for their acorn producing
potential, Until recently the question of taking orvleaving oak has not
been of any importance, as the company did not particularly desire this
species. Now, however, techmical changes are increasing the market-
ability of oak. From a management standpoint its removal, along with
other aspen associates, is quite essential to good aspen regeneration,
The plan recommends this and also suggébts a future management cutting
in the oak type itself.

The aspen cutting operation is carried on throughout the year,

except during the deer hunting season and during occasional periods'of
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very severe winter weather. The harvested pulpwood is decked along
hauling roads (Figure 31), the slash is left where it falls. After drying
in the deck the wood is hauled to the mill in trucks. The truck roads
"are maintained by the company.

The commercial clearcut, for the most part, leaves only a light
residual stand, and root suckering from the cutover aspen quickly follows
the harvest (Figure 32). It is this prolific regrowth which is the
primary benefit to tﬁe deef herd accruing from the cutting prograh. of
benefit, too, are the tops cut from the felled trees, but these are
available only for a relatively short time, and though often heavily
browsed during winter operations, their value is secondary to the sprout
growth,

Westell (1960) has shown that regeneration on recently cutover
 aspen areas of northern Michigan is hea;ily utilized by deer, and he has
presented good evidence that commercial pulpwood logging is contributing
significantly to the ecology and management of the state's deer herd.
There is no doubt of the high use.médg by deer of the aspen suckers pro-
duced in the cuttings on Mid Forest. The new sprouts are browsed in all
seasons (Figure 33), and deer are attracted to, and remain in, the cut-
over areas, partiéula;ly in winter. Damage, at times, is very heavy,
even on older sprouts (Figure 34), but recovery has followed in most
cases, A further discussion on utilization of sprouts and some observa-
tions provided by exclosures will be included in a later section.

Other management suggestions made in the company's plan for
the club include post-logging treatment to remove residual trees, treat-
ment of unmerchantable aspen stands to stimulate reéeneration, and plant-

ing of conifers. The planting program recommended emphasizes the need .

for dense winter cover on the club and suggests spot planting of red
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Figure 31. Decked aspen pulpwocod near Doyle Lake. The club's large
scale management program makes this a comon sight in the
cutting blocks,

Figure 32, The cutover areaé start regeneration immediately as sucker
) sprouts are sent up by the parent root systems.
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Figure 33, Two-year-old aspen suckers heavily browsed by deer during
both winters,

Figure 34, Five~year-old aspen suckers seriously damaged by hungry
deer. Stems 10 ft. high and 3/4 in. in diameter were
broken over to make tips accessible. Some of the stems in
the foreground show evidence of having recovered from
similar damage in previous winters.
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and white pine in the cutovef.blocks to fill in where aspen regeneration
has failed. Alsc suggested is under-planting in poorer oak stands and
around edges of opénings and irregular clump and strip plantings in a
few large openings. The value of leaving most of the openings unplanted
is stressed. As yet, the club has not followed these recommendations

to any extent.

Antlerless Deer Hunting

A strongly emphasized point in the Mid Forest management plan
is the necessity for deer herd control. The danger of permitting over-
population to continue.on the club lands is explained, and the need for
adequate harvesting stressed, It is recommended that the club start
with a conservative take of antlerless deer and later extend this to
take full advantage of the antlerless quotas established by the Conser-
vation Department,

The club is to be commended on their acceptance of this prin-
ciple. Many other deer clubs in Michigan have remained very reluctant
to relax the ''buck law" on their lands. While the antlerless take on
Mid Forest has remained quite conservative, and undoubtedly a portion of
the membership continues to have doubts about it, the fact nevertheless
remains that extra deer are being harvested and expansion of the policy
- seems likely. |

The graph of the club's deer kill in the following section
(Figure 39) shows the years and the size of the extra deer harvests.

The biggest kill, 1952, preceded the management program by_several years.
It pccurred in the first year of the Conservation Department's discre-

.tionary deer authority when the regulations permitted any deer to be
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killed during three days at the end of the regular buck season. Here, .
as in all parts of the state, many hunters jumped at the chance to take
home a doe or fawn, and the kill was large. It was pfobably large enough,
in fact, to accomplish some much needed thinning of the herd, though it
by no means endangered it. Reaction among the members was very strong.
Many were convinced their herd was wiped out,. and the feeling was general
that the unregulated antlerless hunting stimulated excesses of unsports-
manlike behavior. Accordingly, in the following five years when various
regulated antlerless seasons were open to tﬁem, the club Qoted to hunt
bucks only. 1In 1958 and 1959, heeding recommendations of the new manage-
ment plan, the group qhanged its rules and members with permits were
allowed to kill does but not fawns. This was restricted to the east

half of the property where the cutting program, up to that time, had
been limited. In 1960 the rules were again changed and in that year,

and in 1962, holders of permits were able to use them throughout the

area and on both does and fawns; In 1961Ano antleriess season was héid
in the state.

The state regulations for special antlerless seasons provide
for a permit system. Areas are establishéd and varying quotas of permits
are allotted to each. A permit holder may kill a buck, doe, or fawn in
the area for which his permit is issued at any time during the regular
two-week deer season. In most areas applications exceed the quotas, and
permits are issued on the basis of random drawings. The proportion of.
Mid Forest hunters having permits is therefore governed first by how
many apply, and second by the success of the applicants in receiving them.
Further, the‘éuccess rate of the permittees in filling their permits is

affecfed by some other factors. Some individuals, feeling strongly

opposed to harvesting does and fawns, deliberately obtain permits and
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then fail to use them, hoping in this way to help hold the kill down.
Mény permittees are successful in bagging bucks and therefore cannot
make use of their permité. And finally, others, after unsuccessfully
hunting for bucks, find that does and fawns have made themselves hard to
get, and-they fail to bag anything.

Table 6 shows the extent to which the club members were success-
ful in receiving and filling permits in the past four antlerless‘seasons.
The information was obtained from questionnaires filled out by hunters
at the gate checking stations. It appears that with as many as two-
thirds gf the hunting members applying for permits the number of antler-
less deer harvested has not exceeded about 15 per cent of the total
number of hunters. Even if all hunters were to apply we could expect
this figure to be only about 20 per cent. Therefore, under the present
system and regulations, it is not likely that-the antlerless take on the
club could much exceed 100 animals, and, as will be shown later, this

cannot be considered an adequate harvest.

Supplemental Feeding

The aspen cutting program and the harvest of antlerless deer
are measures recommen&ed to the club in the management plan drawn up by
Packaging Corporation of América. Anéther practicebcurrently followed
by the club is supplemental feeding.‘ While not advpcated in the plan,
the feeding program is nevertheless believed by many éf the members to
be essential to the Qelfare of their deer, and a major financial outlay
is allocated for it each year.

Wanting to provide supp}gmentgl food for deer is the usual and

.natural reactibn of many people to the winter food shortage problem.
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Table 6, Number of deer hunters and holders of antlerless permits on
Mid Forest Lodge, 1958 to 1962

. _ — = ]
1958 1959 1960 - 1961 1962
No. of people hunting 566 490 456 465 469
Percentage applying for
permits -- 547 67% - 607
o
Percentage of applicants §
receiving permits - 607% 51% 3 607
Percentage of hunters §
with permits 8% 329 33% - 35%
' ‘ a
Estimated number of E
permittees 46 157 151 o 165
O
No. who filled permits 29 60 64 g 50
Percentage of permittees
filling 637% 38% 42%, 30%

It seems to be such an obvious and logical solution. If deer aren't
getting enough food, plant something for them or take emergency rations
out to Qhem. The latter, usually termed artificial feeding, has been
the popular response to winter starvation the country over. Untold tons
of hay and grain have been trucked, siédded, snowshoed, and air-dropped
by individuals, committees, clubs, communities, and conservafioh agencies
in every major deer state. And yet game biologists, almost without
exception, oppose it and deéry it.

The case against large;scale‘artificial feeding is thoroughly
presented in a publication from Wisconsin, the staﬁe that for a period

probably engaged in it on a larger scale than any other. Chapter 14

of Dahlberg and Guettinger (1956) details the 10-year Wisconsin experience

which cost over a half-million doilars of earmarked funds. They show.

-that an artificial feeding program is expensive, futile, deceptive, and-
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harmful; and they condemn it as having no place in management, except
in certain limited emergency situations.

Mid Forest clings tenaéiously to the feeding concept, basing
it primarily on the desire to prevent starvation losses and the hope that
it will relieve browsing pressure on their #spen regeneration. Compared
to most artificial feeding theirs is carried on very thoroughly. Good
quality food is used: corn and second cutting alfalfa hay; it is widely
distributed over the club, replenished frequently, and is available
throuéhou; th; winter. Listed below in Table 7 are the quantities fed
during six winters. The cost of the feed runs about $1,800 per year.
Distribﬁtion costs are in addition to this but cannot be determined
closely as the jdb is carried out by the caretakér, who resides on the

proPefty, using equipment and fuel not specifically accounted to this

program,

Table 7. Winter feeding operations on the Mid Forest Lodge

Tons of feed distributed

Alfalfa Shelled Pelleted
Year hay corn concentrate Total
1957 20 12 , 32
1958 20 12 . 32
1959 24 12 , 6 | 42
1960 0 15 45
1961 26 13 : © 39
1962 26 15 ' 41

Total 146 79 6 231
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The caretaker spends a large amount of time throughout the
winter putting out feed. Tractor, jeep, and motor sled are employed,
and only the severest weather halts the operation. From 20 to 30 feeding
stations are kept supplied. Hay bales are suspended from trees to keep
them above the snow, and the shelled corn is scattered on top of the
snow (see Figure 58).

Deer visit these stations in varying numbers. Some are heavily
used, others scarcely at all, and the degree of use may change through
the winter. Often, after heavy storms, deer may fail to show up at
stﬁtions where use had been heavy and may start to appear at others that
had previously been little used.

In addition to the artificial feeding effort the club maintains
another program primarily aimed at alleviating the food shortage. Food
patches are planted in numerous openings and small clearings. These areas,
for the most part, are tilled and planted to rye in late summer; The

. green, newly sprouted rye is grazed by deer in the fall until snow comes
and again in the spring when the snow is gone. Other types of plantings
have been tried in the past but rye remains the most successful. Plots
-are small, from 1/4 to 3 or 4 acres, and are located along roads.

The plantings, of course, contribute nothing to deer when they
most need it--from mid-winter until breakup. They do provide a first
green food source in early spring. .Eut their total nutritional contri-
bution is questionable even then,Aas other grasses are greening at the
‘same time. It seems likely that the primary contribution of the food
patches is'tﬁeir attraction of deer into openings close to roads, whefe
club members can see them. Driving -around the club, looking.for déer,
is one of the favorite pastimes of many families and members. The rye

'patches help greatly in this form of enjoyment of the club's deer resource.



HUNTING SEASONS AS A SOURCE OF INFORMATION

ON THE CLUB'S DEER HERD

Game managers must rely heavily upon the hunting season for
. much of the population knowledge they require. The number of animals
harvested and the amount of hunting effort expended are facts essential
to many methods of game inventory. Very often they are the only absolute
population figures available. Examining game bagged by hunters provides
technicians with opportunities to determine sex and age structure and
physical condition of large samples obtain;ble in no other way.

| This has become especially true with deer since ;he develop-
ment of quick and accurate aging methods. The voluminous data of this
type accumulated by Michigan and some other states in recent years has
been of great'importance in furthering enlightened management of the
whitetail and its range. Michigan Conservation Departﬁent'ﬁiolégis;s
have examined over 100,000 deer during hunting seasons from 1951 to 1962.
This has been accomplished principally at highway éhecking stations and
locker storage plants, Data obtained annually on age distribution, weight,
and antler size provide an important means for assessing range and other
envifonmgntal conditions on an area basis, essential under the law pre-
scribing antlerless deer harvests in the state,

Although hunting season data are collected in large volume in

Michigan each year the sample is still relatively small and it cannot be
applied with any degree of accuracy to restricted localities. There are

but few opportunities to make complete checks of hunters and deer on

89
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-entire areas, or even to sample them adequately. Mid Forest Lodge has
provided such an opportunity, and the information that has been gained
there during the past five hunting seasons is a basic source of population

data in this study.

Methods

Registration of Hunters at Gates

In its earlier days when membership was smaller the club had
no regular system of finding out how many deer were killed. As the
number of hunters and the kill grew the need for such a system was
recognized, and the ciub began an effort to learn the kill through a
questionnaire mailed to members after each season. The replies to these
were never complete enough to provide an accurate record of the kill or
the number of hunters. The figures on annual deer kill from 1946 to
1953 are therefore of little use except that they represent a minimum.
In 1954 the present system of gate registration was begun. Records from
then and the following years are compiete and accurate,

The gate system as it is now carried on requirés every car
entering or leaving the club during the two-week deer season to check
in with the gatekeeper. The system was devised primarily to prevent
unauthorized people from hunting on the property; however, its value in
providing accurate infofmation was also reéognized and full use of it
has been made in this respect. |

Hunting on the club is permitted only to shareholding members,

‘their wives, and their minor children. Members owning more than one
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membership share can bring in a guest and family for each share. Guests
so authorized may hunt like any other member. These are known as guest
memberships an& are not numerous. The entire number of membership shares
is limited to 400, but the total number of possible hunters would be
difficult to determine, as additional varying numbers oé wives and children
hunt each year. Other guests may come into the club with membérs and
stay at their cabins, but they are not permitted to hunt or even to go
out into the wobds, and they must sign an affidavit agreeing to this
before entering.

Upon arriving atfthe club for the first time on a deer hunting
;rip a member must stop at the gaté.to register. He has previously been
;mailed registration forms for himself and family which are suppoéed to
be already filled out and ready to turn in. These ask thg hunter for
his name, address, and membership number, his hunting license number,
the dates he plans to hunt, and whethef he applied for and received an
antlerless permit. Answers to questions on results of his hunt are to
be filled out when leaving the club for the last time after his hunting
is finished. These include, whether or not a deer was killed, date of
kill, whether it was a buck, doe, or fawn, the seétion where it was killed,
the number of antler points, the weight, and the age if known.

Each Quthorized person planning to hunt must éhow a paid-up
receipt for annual dues and'must then purchase a 25¢ numbered, metal
badge. This must be displayed by the hunter at all times on the property.
Once registered, the hunter can stay on the club or leave‘at will, But
each time he leaves or re-enters he must stop at the gate to show his
badge and.allow the guard to check his car for deer.

Only two of the club's four entrances can be used during deer

season, the Main Gate and the East Gate. These are both manned by hired
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gatekeepers on duty throughout the day and night for the entire season..
Usually about 90 per cent of the hunters enter and leave through the Main
Gate. Comfortable, small guard buildings are provided at each gate
(Figure 35). Also employed ;re deputized guards who patrol the club and
its boundary fence against trespass.

The penalﬁy_for violating any of the club's regulations is
suspension of membership privileges. For the most part compliance is
‘extremely good an& information collected at the gates is quite accurate.
The only éxception noted in this study was a slight laxity on the part
of some gate guards in accepting registration slips incompletely filled
out. Qgéscions on antlerless permit application and on planned hunting
dates were sometimes ﬁnaﬁéwered. Information on deer killed was always
complete except for weight and age, which was not mand#tory.

The accuracy of such information as the location of kill, .
whether antlerless deer were does or fawns, and the sex of the fawns may
be open to some question. Hunters can be unreliable in teiling where
their favorite spots are (and justifiably so). However, it is not like1§
that many would feel that ﬁaﬁing only the section would pinpoint their
kill too closely, and I believe the location data are quite acceptable,
Distinguishing the kinds of antlerless deer is another maﬁter. In this,
the identification is usually left up to the hunter with only infrequent
verification by the gate guard. The possible error here is in misidenti-
fying fawns of either'sex as adult does. Honest mistakes may be expected
in this, as fawns are frequently much larger than many people's conception
of them an& may easily pﬁss for does. Added to this is the often
encountered reluctance of hunters to admit, even to themselves, that they

would shoot a fawn.. For these reasons I have felt the gate record on
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- Figure 36.
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Main gate of Mid Forest Lodge; gatekeeper checking out
hunterst! cars. During the two-week deer season, the only
access to the club is through two gates, manned 24 hours
a day. .

Most of the successful hunters brought their deer to the
clubhouse for weighing, Aging and other biological exam-
jinations were often done with members and families as

interested onlookers. (Cons. Dept. photo by Harrington).
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‘does and fawns is quite cloudy and I have accepted only such identifi-
cation as I have done or Qerified myself.

During the years this study has been in progress the gate
registration forms have been turned over to me for sumarizing and
analysis. I feel they represent a very accurate record of_the hunting
done on the area and the number of legal deer killed by authorized hunters.
There are undoubtedly additional deer taken out by unauthorized hunters.
Stories are heard each year of members seeing ''outside'" hunters tres-
passing on the property, and there are occaéional instances where
evidence clearly indicates that a kill has been t#ken over the fence.

In general though, I believe the boundary patrol keeps this to a minimum
and losses from this source are insignificant.

Accidental or mistake kills.are also relatively low on the club.
This loss can be high at times on public lands, but hunter quality on
Mid Forest is much higher, and the ''shoot first, look later" attitude
is not prevalent. Unrecovered kills certainly occur here as they do
elsewhere. Members occasionally have reported finding dead bucks but
this is not at all common. Together, I believe these losses usually do
not amount to more than about 10 per cent of the recorded kill, and there
is some evidence from the_spring dead deer searches to support this estimate.

Information on archery deer hunting is not completé. Very '
little of this is done on the club., It takes place over a six-week period
pfior to the gun season. Gate registration is not required at this time,
and although archers are supposed to register with the caretaker the

degree of compliance is not known. The figures available indicate only

a very light kill.
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Biological Data from Examination of the Kill

Checking System '

When examining hunting season kills in the field several gross
determinations can be made quickly and easily. These include looking
into the lower jaw for aging, counting the number of antler points,
measuring the diameter of the antler beam, taking a foot measurement,
and Qeighing the hog-dressed carcass.

On Mid Forest Lodge there was nb practical way to examine very
many deer at the gates. Hunters take them home at all hours of the day
and night throughout the season, and almost constant attendance at two
gates would have been necessary. 1 therefore devised a system of
examining deer at the hunters' cabins and having them weighed by the
hunters themselves at a centrally locatedw;éighing station, The system
broved to be very satisfactory, and I was able to obtain data on a high
percentage of the deer killed in five hunting seasons.

By means of information sheets passed out at the gates regis-
tering hunters were instructed how to weigh their deer and how the other
checking would be done. The majority of members stay on the area for
several days., These resident hunters upon bagging deer usually take them
to their cabins, or to the clubhouse, where they hang them outside on
"buck poles' until their departure. By periodically driving around the
cabin areas during the first few days of the season I was able to find
and examine a lafge portion of the kill hanging'on ﬁhe poles. Two other
biologists, from Packaging Corporation of Amefica; were present on the

#rea some days and assisted in this.
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When a deer was aged and measured the data were recorded on a
wired, cardboard tag which was attached to the carcass, either on an
antler or a leg. The owner of the deer was then requested to weigh it
before leaving for home and to record its weight on the tag. The com-
pleted tags were removed by the gate guards as the &eer left the club
and were retained at the gate for later collection by me. In some
instances successful hunters would stop at the clubhouse weighing station
and weigh their deer before takiﬁg them to their cabins. For these
occasions blank tags were provided at the scales. The hunéer was requested
to record the weight of his deer on thé tag, attach it to the carcass,
and then hang the gaggedvdeer at his abode., After aging and measuring
these weighed deer_I.removed fhe ;ecord portion of the tags at a per-
foration, leaving a stub still attached to the carcass. This indicated
to me or to the gatekeepers that these deer had been completely checked.

Hunters who did not reside on the club and took their deer out
on the same day they were shot were not too numerous. I fouﬁd that-f
could catch some of thége as they left by staying at the Main Gate for
a few hours in the evening of the first day or two. I also found it
profitable to be at the clubhouse, where the scales was located, around
mealtime, Frequently deer were brought in for weighing then, and I was
able to weigh, age, and measure them all in one operation (Figufe 36).

The club's hunters, in general,,were very cooperative. The
majority were usually interested in Iearning the weight and age of their
deer and quite willing to bring them around pé the scales. For many
this meant an extra trip to the clubhouse; for all of theﬁ it required
the extra effort of the weighing process. Table 8 shows the proportions

of the total kill that were aged and weighed each year of the study,
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Table 8. Proportion of the deer kill aged and weighed on Mid Forest
Lodge, 1958-1962

" No. of Per cent No. of Per cent Total No. Per cent

bucks aged & antlerless aged & deer aged &

Year killed weighed killed weighed killed weighed
1958 155 73 29 24 184 65
1959 107 71 60 62 167 68
1960 107 78 64 61 171 71
1961 144 71 0 144 71
1962 186 65 50 72 236 66
Total 699 71 203 59 902 68

The lower percentage of antlerless deer examined is probably
due to some of these hunters being a little less proud of their kill and
not being too eager to bring in does and fawns to be weighed. Also,
many members customarily waited until the last day of their hunting
before filiiug antlerless permits, and this greatly reduced the oppor-

tunity for me to examine their kill,

- Weighin

All weights were taken on a warehouse type, platform scales,“'
having a 700-1b. capacity and reading to the nearest 1/2 lb. An extension
frame was attached to the platform in’order to accommodate the carcass
of a deer laid on its side. The scales was placed on the side porch of
the clubhouse, under cover of a roof and on a concrete floor. The same
scales was used each year, and its accuracy was checked periodically
throughout the season.

All deer were weighed field-dressed (or, as soﬁétimés expressed,

hdg-dressed), that is, carcass intact with only viscera removed.
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Aging

The aging method which I employed was that developed in New York
and reported by Severinghaus (1949). This is based on mandibular tooth
replacement and wear and is a technique that has been widely accepted
and used by game biologists since its publication. Extensive use in
thig state, and comparisons with known-age specimens, have disclosed
some differences in replacement and rate of wear between New York and
Michigan deer. Recently, Ryel et al., (1961) have presented a revision
of this method for Michigan deer. Somé adjustments have been made iﬁ
Severinghaus' cfiteria, particularly as regards replacement of incisors
and premolars and the wear of molars ;n the 4 1/2~year group and older.

As applied to my Mid Forest examinations I feel the revised key would
have had little effect on age determination. Most of the deer that I
aged were younger than 4 1/2 years and were easily classified by charac-
ters common to both methods.

Deer jaws were opened for aging examination by means of a tubular
steel "jaw-bar." One or both cheeks wére usually cut open to expose the
posterior teeth. Club members were advised of this, and in the event
that any of them wanted a head saved for mouﬁting they would attach a
note to it requesting that the.cheek not be cut, (Trophy heads were

seldom encountered on the club.)

‘Antler Size'

The total number of points on both antlers was recorded for all
adult Eucks. Only points one inch or more in length were counted. Points
were not recorded for bucks with either or both antlers broken off.

The diameter of the antler beam was measured immediately above

.the bur (Figure 37) using calipers measuring to the nearest millimeter.
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.Two measurements were normally made at this point and the average
recorded for the antler. Both antlers were measured and recorded
separately, and an average of the two was used as the value for each

animal.

Hind Foot Measurement

A measurement which was attempted in Michigan's statewide
deer checksAfor several years was also tried on Mid Forest Lodge. It
was hoped that there might be an easily made external measurement of
body size which could substitute for weight as an index to physical
condition. Weights are not easy to obta;n at highway checking stations
and relatively few are taken. ?he standard, gross metatarsal length
appeared to be most promising and was, accordingly, included in the
routiné checking station examination., The measurement is wmade on the
hind foot, or hock, from the tip of the calcaneum to the tip of thé
extended hoof, On the club in 1960 this was done with a steel tape.

I; 1961 and 1962 a meter stick modified as a caliper was used (Figure 38).

Length was. taken to the nearest millimeter.

Results

A large volume of detailed information on the club's harvest
of deer has been accumulated in this study dufing five hunting seasons
and by the club itself in earlier years. Much can be learned from these
data concerning the herd, its population level, its productivity, and
its physical condition. This in turn should be indicative of the
envirommental effects attributable to the forest cutting program, the

objective of the study. Idéally; data of this nature should be available
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Figure 37. Calipering antler beam diamster,

Figure 38, Calipering length of hind foot.
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from a control area where conditions matched the club except for the
forest harvest. Unfortunately no such matching area exists, and the
comparisons which must be made in order to make the data most meaningful
will be drawn from broader state surveys and from a few small area
studies that are available and are somewhat comparable.

This section will present the Mid Forest data, largely in tables
and graphs. Some analysis will be included, but for the mct part,
interpretation, comparisons, and conclusions will be presented in later

sections.

Data from Gate Registrations

Yearly kill and Hunter Records

A compilation of all available club records on deer kill, number
of hunters, and hunter success is given in Table 9. As pointed out in
" the footnote the figures from earlier than 1954 are incomplete and of
little use in comparing with the later complete counts, They do indicate,
however, the outstanding high kill of 1952, the year of the first antler-
less season. It is no doubt true that more bucks than usual were taken
that year, as the three-day any deer season attracted hea?y hunting and
added to the buck kill of the regular season, Alsp, since interest ran
high that year, it is likely that many more members than usual respondedﬂ
_to the mailed report card after the season. This would tend to approach
a complete tally of the kill more nearly than usual.

The columns expressing kill énd hunters per square mile convert
-the totals to a density rate which has become a standard expression in.

studying deer biology.
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Table 9. Mid Forest Lodge deer kill and hunting pressure during gun
seasons, 1946-1962*

e e

Bucks Antlerless

Bucks killed Hunters per kill
Year Total Per sq.mi. Total Per sq.mi. hunter Total Per sq.mi.
1946 35 1.24
1947 26 .92
1948 -- .-
1949 103 3.65
1950 86 3.04
1951 9 2.80
1952 185 6.55 98 3.47
1953 75 2.66
1954 94 3.33 534 18.90 .176
1955 90 3.19 552 19.54 .163
1956 66 2.34 601 21.28 .110
1957 134 4.74 527 18.66  .254
1958 155 5.49 566 20.04 .278 29 1.03
1959 107 3.79 490 17.35 .218 60%% 2,12
1960 107 3.79 456 16.14 .235 64 2,27
1961 144 5.10 465 16.46  .310
1962 186 6.58 469 16.60 .397 509kt 1,77
io:al 1,672 59.21 4,660 164 .97 2,141 301 10.66
Ave.  104.5 3.70 517.8  18.33 .238 60.20 2.13

* Prior to 1954, figures are from incomplete replies to mailed
questionnaires. From that year on information was obtained from

gate registration.
%% Includes 5 yearling bucks with sublegal antlers.

. %%% Tncludes 2 yearling bucks with sublegal antlers.
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The relatively light take of antlerless deer is very evident
from this table. Except for the unusual first season in 1952 the kill
has been only one or two per square mile, as compared to the buck kill,
in those years, of four to seven.

The records are shown graphically in Figures 39 and 40. These
illustrate the unmistakeable upward trend in buck kill and hunter success

since 1956 and the downward trend of hunters in the same period.

Distribution of the Kill Through the Season

The gate records for 1959 through 1962 give the dates of kill
for most of the deer taken., 1In 1958 there were some uncertainties and
discrepancies in the recording of these dates so that year was not used.
Data for the four years were combined and plotted in a graph in Figure 41.
The kill for each day of the season, November 15-30, is expressed as a
pércentage of the total kill for the four years.A Table 10 presents the
data for the individual years and the totals, both as number.of deer
and percentage, for each day. |

In general the pattern of the buck kill ig the samé each year.
The opening day of the season is the big day, with about one-half of the
bucks being taken then. The kill falls off oﬁ the second day to about
one~-third as many and continues to drop until by the fifth day over 90
per cent of the bucks have been taken. Some variation in the opening
day percentage can be noted, but this appears to be strictly a function
of weather, The lower take on the first day of 1960 was due to the
completely miserable rainy weather from daylight to dark that day.

This condition was statewide and was believed to be an important factor
in the reduced kill that year. The higher than usual kill on November
15, 1962, was pfobably a reflection of the ideal weather and the

exceptionally large crop of yearling bucks in the herd.
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*Data prior to 1954 from incomplete returns of mailed report cards;
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The antlerless kill is distributed throughout the season with
only a light take during the first few days. This is because hunters
wait for a buck and usually do not give up and start ''doe hunting' until
just before going home. The best kills are likely to be on the two or
three weekends following the opening. These show plainly on the graﬁh

as the three higher periods of several'days each.

Distribution of Hunting Through the Season

Records at the gates do not show the exact days each person
hunted, which would be the most accurate way of determining the.daily
pattérn of hunting pressure. Registering hunters are asked what days
they plan to hunt, but hunters checking out are not asked what days
they actually did hunt. There is a vefy good reason for this and it is
also the reason why accurate hunting pressure data cannot be obtained.
It is customary for many hunters after killing their buck not to termi-
nate their hunting but to continue, helping their friends, or perhaps
seeking to fill their spouses' antlerless permits, This is, of course,
illegal, though widely done, and no one would be expected to admit to
it. Therefore, when you ask a huntef the date he made his kill you can-
not also ask him to list the dates he hunted and expect to get accurate
information.

Some idea of the pattern of hunting pressure can be gained by
taking the planned dates as reported and ieconstructing from them the
total planned hunter-days for each day of the season. This may be
adjusted by assuming all successful hunters stop hunting and subtracting
the days that followed their kill dateé. I have done this for one year,
1962. This was the year with best data on planned hunting dates--62 per

.cent of the 469 registrants answered the question. In the earlier years
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.response was poorer, and I did not feel the information was reliable
enough to be usable,

Table 11 shows the 1962 data with the reported hunter-days
expanded to an estimated total number of hunter-days per day of season.
Table 12 combines the daily hunting pressure with the kill and derives
estimated daily rates of kill per hunter-day. Eberhardt (1960) develops
the possible application of data on kill and effort in estimating popu-
lations. I regard my data on daily effort as having too little accuracy
to be of use in'this method. It may be of value, however, in compariﬁg
the general pattern of hunting on the club with thgt of other areas énd

of the region.

Location of Kills

Response was good to the check-out question on where deer were
killed. During the five years, 1958 to 1962, 90 per cent of the succesé-
ful hunters reported the section number of their kills. The complete
accuracy of these replies, of course, may be in some doubt, as explained
earlier. Table 13 lists all the sections of the club and shows how many
 bucks and antlerless deer were reported killed in them each yeér.

Annually, the range between gections is extreme, Some hgve
had no bucks taken in a season and some as many as 20, Many sections
have had no antlerless kill, even in the two years the entire club was
open, and the highest antlerless kill was 15, This was in the same
section that jielded 20 bucks three years later. This section (22) had
the highest total kill in the five years, 90 deer.

In general, where the most deer are killed is where the most
deer are, for these are the areas that httract héaviest hunting. But

there is a certain amount of habit and tradition to going back each year
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Table 11. Daily hunting pressure on Mid Forest Lodge, 1962 deer season

* These are totals of the days that 291 hunters reported they planned
to hunt when they checked in at the gate. Adjustments have been
made for successful hunters who presumably stopped hunting after
killing a8 deer. Of the 469 hunters on the club 178 did not report

their hunting plans.

" Day  Reported % of total % of total  Estimated
of hunter - reported hunters who daily
Date week days* hunter-days reported hunter -dayg¥*
15 T 251 21.6 - 86.2 402
16 F 146 12.5 50.2 234
17 S 127 10.9 43.6 204
18 S 117 10.1 40,2 188
19 M 66 5.7 22.7 106
20 T 59 5.1 20.3 95
21 W 53 4.6 | 18.2 85
122 T 61 5.2 21.0 98
23 F 62 5.3 =~ 21.3 100
24 s 65 5.6 22.3 104
25 S 51 4.4 17.5 82
26 M 26 2.2 8.9 42
27 T 19 1.6 6.5 30 |
28 W 20 1.7 6.9 32
29 T 20 1.7 6.9 32
30 F 21 1.8 7.2 34
Totals: 1164 100.0 1868
|

** These values are derived by applying the percentages in preceding
column to the total number of hunters on the club (469).
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Table 12. Mid Forest Lodge buck kill and hunting pressure, 1962

of Hunter- bucks hunter-
Date week days killed , day

15 T 402 111 .277

16 F 234 30 .128

17 s 206 17 .083

18 s | 188 13 .069

19 Mo 106

20 T 95 3 .031

21 W 85 | 2 .024

22 T 98 3 .031

23 * F 100 1 .010

24 S 104 3 .029 ‘
25 s 82 2 .024 |
26 M o 42 ] |
27 T ' 30 ]
28 W 32 | 1
29 T 32 1 .03l ;
30 F 34 i

1868 186

10.04 hunter-days per buck
9.96 bucks per 100 hunter-days

39.66 bucks pet 100 hunters

3 e AN R0 MR o A Tt Y By BTG o, 4 e A A e e o e e
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-to a favorite and familiar stump, and for this reason it may take a few
years for an area that has had a sudden increase in deer to start attract-
ing more hunters. I believe this has occurred to a certain extent on
Mid Forest. The sections where the pulp cuttings began, in the east and
southeast, were already popular hunting areas. As deer numbers built up
in the cuttings the kill became heavier and the areas even more popular.
But as cuttings were begun on the west side, even though deer suddenly
incfeased there too, hunters lagged and did not immediately take advantage
of it. The kill, therefore, has remained quite low in the Doyle Lake

_area, even though hunters there have recently reported good numbers of deer.

Total kills for the period are shown on the map (Figure 42) in
various degrees of shading. In general the western sections have had
consistently lower kills than central and eastern sections. This
difference is undoubtedly a reflection of poorer deer range in tﬁe pre-
dominantly oak types on the west side. Also, the newly cutover areas
have been concentrated on the east side and this has served ﬁo improve
more range there and to aécentuate the difference. The cuttings with
their dense suckering have generally remained very good fall deer habitat
even after six or seven years. In ﬁume;ous cases heavy browsing has
ptolonged their attractiveness by holding back growth and keeping it'low
and brushy. A later section will present some evidence that winter usage

may fall off faster than this.
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.Antler Points

The pinnacle of succéss for any deer hunter is the moment that
he f;nally secures his buck to the buck pole. Events leading to this have
been debilitating: the uncertainties and suspense of the hunt, the
exhiliration of the kill, the distasteful job of field dressing, the
exhaustion of dragging. The world takeé én a new complexion now, and the
fruits of success can really be savored; one can stand back and see for
the first time what the trophy actually looks like. Until now the size
of its antlers hadn't mattered much. Spikehorn or 8-point, a buck is a
buck, and the thrill is the same. Few, if any, hunters in Michigan ever
lower the gun on a buck because it's only a spikehorn and not a ''rocking
chair." But now that it's up there on the pole the bonus thrill of a
nice rack may add an inch or so of swell to a nimrod's chest, and every
additional antler point will add a dash of extra flavor to the story of
the hunt which must now be related to anyone within range.

Antler pointé are therefore a great concern to deer hunters,
and keeping & record of them has been held of prime importance on Mid
Forest. With only a few exceptions the number of points has been listed
for every buck checked out during the past eight years. This record is
summarized in Table 1l4. The graphs in Figures 43 and 44 illustrate the
change in the average number of points from year to year and the fre-
quency distribtuion of points on all bucks taken during the period.

Data on antler points without being related to age classes may
be of limited biological value. The number of points is no indicator
of age, but it may reflect physical condition in a general way. (In a
later section I will present data collected on antler'size of known-

age deer and discuss its application in range evaluation.) The average
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Figure 43. Average mumber of antler points om bucks of all age classes,
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“of points on all bucks, as shown in Table 14 and Figure 43, has remained
close to four, except in 1956 when it dropped to about three. This was
due to the very high proportion of spike bucks taken that year, almost
two-thirds, as compared to the usual proportion of closer to one-third.
The preceding winter, 1955-1956, was a severe one, and it seems quite
certain that the many 1956 spikehorns were a direct reflection of the
herd's condition that year. No other indicator is available, and we can-
not know whether the spikes were mostly yearlings or whether two-year olds
were also in the group. It may be noted fhat in 1959 following an even
more severe winter, the average of points also dropped, but not nearly

as much as before.

Many of the members hold rather distorted notions about the
number of trophy heads on the club, where they may be found, and how they
increase or decrease from year to year. Actually, no outstanding racks
have been taken in recent years, to my knowledge. With the constant high
hunting pressure no bdcks can escape and live long enqugh to grow a real
trophy set of antlers. As Table 14 shows, the largest taken are 10 and
ll1-pointers, and on‘the average only one of them # year. Anadlyzing the
kill by section number did not reveal that any particular areas were pro-
ducing disproportionately more 8 to ll point bucks than others. The
larger bucks seem to be found quite uniformly throughout the club.

Attention is called to the sublegal bucks referred to in
Table 14. These are adults with spike antlers less than the 3-inch legal
minimum. They can be legally taken only by antlerless permit holders
and a?e normally classed with the antlerless kill. They are usually
yearling deer that have barely survived their first winter and have not

been physically capable of producing any but very stunted antlers,
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‘(Sometimes even 2 1/2-year bucks have been found with sublegal spikes.).
Again, the rigors of the 1958-1959 winter are reflected in the number of

these small spikes occurring in the 1959 bag.

Biologicai Data

The combined observations on age, weight, antler size, and
foot measurement which the Michigan Conservation Department obtains
each hunting season are, for convenience, called deer biological data.

This term will also be used for similar information obtained in the Mid

Forast study.

Age Classification

These daka are presented in Table 15. The number and percentage
of bucks, does, and fawns in each age class are given for each year.
A subdivision of the yearling bucks into 1 1/2= and 1 1/2 ¥+ groups will
be noted. These two classes designate 1 1/2-year-olds with one or more
milk premolars still in position (1 1/2+) or those with milk premolars
completely displaced by permanent premolars (1 1/2 4+ ). Ryel et al,
(1961) diséusses the analysis that has been made of Michigan's statewide
data on this differing rate of displacement. The evidence is quite clear
that in the Upper Peninsuia a significantly higher_percentage of yearlings
replace their deciduous premolars at a later date than in the Lower
Peninsula. Also, in both regions replaceﬁent differed between years.
No good explanation has been found for the differences. |

In this study I routinely distinguished between the two classes
of 1 1/2-year bucks in 1960, 1961, and 1962. The distinction was easily

made, and though the data at present appear to have no particular signi-

ficance it is presented here along with the other age information. On
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Table 15, Deer aged during hunting seasons on Mid Forest Lodge,
1958-1962; number and percentage of deer in each age class

Age 1958 1959 1960 2 1961 1962

class " No, % No. % No. % No. % No. %

Bucks 1-1/2 = 37 69 45 60 69 69
1-1/2+ 17 31 30 40 30 30

Total 1-1/2 62 55 39 49 564 62 75 71 99 82
2-1/2 37 32 28 36 22 25 24 23 13 11

3-1/2 15 13 12 15 9 10 6 05 8 07

4-1/2 0 0 2 03 1 o1 0
Total bucks 114 100 79 100 87 100 106 100 120 100
Does 1-1/2 4 51 71 20 7 29 6 21
2-1/2 0 2 3% 3 13 9 32
3-1/2 0 6 17 6 25 5 18
4-1/2 1 1 6 17 2 08 4 14
5-1/2 2 29 3 09 2 08 311
6-1/2 0 1 03 4 17 1 o4
Total does 7 100 35 100 24 100 | 28 100
Fawns o 1 50 3 75 11 73 6 75
Q 1 50 1 25 4 27 | 2 25

Total fawns 2 100 4 100 15 100 8 100
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~casual examination it appears to show good correspondence to the Michigan
data for the Lower Peninsula, where proportions of 1 1/2= in two years
average§ around .70, Upper Peninsula figures averaged nearer .90. 1In

the tables immediately following (Tables 16, 17, and 18) it will be seen
that the club's 1 1/2 = class rather consistently weighs less, has smaller
beam diameters, and few antler points than the 1 1/2<4 group; and that

the two show no regular differenqe'in foot length.

I have shown earlier (Table 8) that a high proportion of the
kill has been aged each year. In the case of bucks I believe this sample
is also a high percentage of the total buck population. It is obvious
from the age class distribution that the kill each year harvests the
bucks very heavily, and therefore a very substantial proportion of the
total has actually been examined. I feel, also, that the sample is
relatively unbiased; in other words, that it represents the age classes
as they actually were taken and is close to the proportions that existed
in the population. It appears that the continual high hunting pressure
regularly harvests most of the bucks on the area and that there is little
difference in survival rate between age classes. This was confirmed by
computing and plotting survival rates according to the method described
by Hayne and Eberhardt (1952).

On the other hand, the sample of antlerless deer aged, while
a high proportion of those harvested, is a relativel} small number and
a much smaller proportion of the total antlerless population which out-
numbers bucks by six or eight to one. Survival rates determinéd from the
age class distribution of the adult does were variable and inconsistent,
indicating a too small and unrepresentative sample.

The age class distribution of the adult bucks wil}_be utilized

in a later section in the development of a method of estimating popula-

tion level.
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. Weights

The average weights of deer for the various sex and age classes
are shown in Table 16.

Weight and size of deer in a given region will vary with food
quality and quantity, and are an accepted index to degree of ra;ge over-
population (Severinghaus and Cheatum, 1956). Comparisons must be made
within sex and age.classes, and usually the yearlings (1 1/2-year) group
is the most useful for this. Yearlings are likely to be the most abund-
ant age group and therefore the largest sample; but of more importance,
they are the best indicators of range condition for a given year. Having
experienced only one winter as fawns and one season growing into adults
their condition as yearlings will be a direct reflection of range quality
and winter stress for that particular year. Comparison of biological
data within the yearling buck age class will be discussed at the end of
this chapter.

Considering briefly the weights of all age classes, as shown
in Table 16, there has been a very noticeable trend upward from 1958
for all deer, bucks, does, and fawns. The sample has not been large
enough for analysis within any one age group of antlerless deer or
older bucks, but the change has been remarkably consigtent in most groups.
The increase was most pronounced'in 1959.

No exceptionally heavy deer have been taken on the club during
the period of study. A few of the 3 and 4-year-old bucks have weighed

in the neighborhood of 150 1lbs. and among these 156 lbs. has been the

heaviest.

Antler Sizé

Table 17 presents the data on antler beam diameter and number

of points for all bucks that have been aged and measured. It will be
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Table 16. Dressed weights of deer by age class, Mid Forest Lodge,
1958-1962 hunting seasona

"Average weight in pounds

Age class (number of deer in parentheses)
1958 1959 1960 - 1961 1962
Bucks 1-1/2~= 94.6 (35) 99.4 (42) 101.1 (69)
1-1/24 98.1 (15) 102.8 (29) 103.0 (30)

Total 1-1/2  86.3 (55) 98.6 (36) 85.7 (50) 100.7 (71) 101.7 (99)
2-1/2  108.4 (35) 112.4 (28) 118.0 (22) 117.3 (24) 122.8 (13)
3-1/2  118.2 (12) 130.6 (12) 125.4 (9) 141.0 (6) 133.0 (8)
4-1/2 | 125.0 (2) 146.0 (1)

Total bucks 97.8 (113) 108.8 (76) 105.5 (83) 108.0 (102) 106.1 (120)

Does  1-1/2  78.5 (2)  89.3 (7) 87.4 (7) 94.7 (6)
2-1/2 103.4 (12) 107.0 (3) . 100.4 (9)
3-1/2 102.8 (6) 102.2 (6) . 97.0 (5)
4-1/2  91.0 (1) 110.2 (4) 107.5 (2) 122.2 (4)
5-1/2  88.5 (2)  99.0 (3) 105.5 (2) 99.0 (3)
6-1/2 102.0 (1) 107.0 (4) 102.0 (1)
Total does 85.0 (5) 101.6 (33) 100.0 (24) 101.6 (28)
| | o
Fawns o 50.0 (1)  70.6 (3)  55.6 (9) 69.0 (6) |
Q 54.0 (1)  72.0 (1) 67.0 (6) 88.0 (20)

Total fawns 52.0 (2) 71.0 (4) 60.1 (15) 73.8 (8)
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Table 17. Antler size (points and beam diameter) by age class,
Mid Forest Lodge, 1958-1962 hunting seasons

Age class ‘ (number of deer in parehtheses)
1958 1959 1960 1961 1962

~ Ave. no. of points

1-1/2= 2.9 (36) 3.1 (45)
1-1/2+4+ 3.9 (17) 3.7 (28)

2 (69)
.8 (30)

N W

Total 1-1/2 3.0 (62) 2.7 (39) 3.2 (53) 3.4 (73) 3.1 (99)
2-1/2 7.0 (37) 5.4 (28) 5.9 (22) 6.2 (24) 6.5 (13)
3-1/2 7.4 (13) 7.4 (12) 6.9 (9) 7.8 (6) 8.0 (8)

4-1/2 7.5 (2) 8.0 (1)

Total bucks 4.8 (112) 4.4 (79) 4.5 (8§)7 4.3 (104) 3.8 (120)

Ave. beam diameter in mm.

1-1/2= 16.1 (35) 17.6 (39) 17.1 (61)
1-1/24 17.6 (17)  18.6 (22) 16.8 (25)

Total 1-1/2 15.8 (16) 15.2 (37) 16.6 (52) ° 17.9 (61) 17.0 (86)
2-1/2  27.7 (21) 19.8 (26) 21.4 (22) 23.4 (23) 23.0 (13)
3-1/2  25.0 (10) 25.2 (12) 24.2 (9) 26.9 (6) 27.9 (8)

4-1/2 23.5 (2)  31.0 (1)

Total bucks 23.1 (47) 18.4 (75) 18.0 (85) 20,1 (91) 18.5 (107)
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.noted that there are differences in the annual totals between the two
categories in this table and also between these totals and those in
Tables 16 and 18. This is because all checking operations were not per-
formed on all deer that were examined. There were some deer that had
points tallied but were not measured; others were measured and aged but
not weighed. The various combinations of incomplete checking has produced
the varying totals within years.

Severinghaus et al. (1950) have shown direct relationship
between antler beam diameter and range quality in New York deer and sug-
gested that this measurement can be used as a condition factor for evalu-
ating range adequacy. They also emphasize that many variables exist‘and
that  large samples are necessary. French et al. (1956), in_controiled
feeding ekperiments at Pennsylvania State University, found that weight
and antler size were diréctly affected by food quélity and quantity and
that "body growth took precedence over antler development in these young
growing deer." Thus antlers may be even more indicative of range condi-
tions than weight or other physical characteristics. Statistical analysis
of my data indicates a fairly wide variability (see F;gure 45) in beam
diameter and antler points. It shows that the sample was-ﬁrobably
inadequate for any high degree of significance, .ﬁowever, upward t;ends
conforming ﬁith those of other factors are apparent, and I feel the data

contribute some substantiation of changes in range quality.

Hind Foot Length

Foot length data is summarized in Table 18. The measurement
was not made routinely until 1962, and the 1959 and 1960 samples for the
‘various age classes are therefore rather small. The figures show a

distinct upward trend from 1960 to 1962 within each age class, and they.
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Table 18. Length of hind foot by age class, Mid Forest Lodge,
1960~-1962 hunting seasons

“Average length of hind foot in mm.

Age class (number of deer in parentheses)
1960 1961 1962
Bucks 1-1/2= 469 (18) 476 (31) 489 (53)
1-1/2+ 469 (7) 480 (21) 486 (20)
Total 1-1/2 469 (25) 478 (52)‘ 488 (73)
2-1/2 474 (8) 482 (18) 497 (11)
3-1/2 489 (7) 490 (6) 501 (8)
4-1/2 476 (2) 490 (1)
Total bucks _ _ 472 (42) 481 (77) 490 (92)
Does 1-1/2 455 (4)
2-1/2 : ' 458 (&)
3-1/2 472 (2) 462 (i)
4-1/2 . 465 (3)
5-1/2
6-1/2 452 (3) ‘ j
1
Total does 462 (5) 459 (12)
Fawns d 430 (5)
Q | 431 (2)

Total fawns 422 (4) 430 (1)
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.Indicate each year a gradation upward with increasing age. Measurements
of does and fawns were too scanty to be useful except to show general

size differences.,

Yearling Buck Data

The biological datanforjone age class, the yearling bucks, is
shown in the series of graphs in Figure 45; The curves are plots.of the
means of values for all 1 1/2-year bucks each year. Except for the first
item, yearling percentages, the range of plus or minus two standard
errors has been plotted as a vertical line through each mean. This will
portray the variability range of the samples measured and will aid in.
judging the significance of the trends indicated,

The percentage of yearling bucks in the kill can be a rough
index of reproductive rate. 1In studying the Mid Forest herd it was the
only measurement available to me which expressed reproduction quantita-
tively; I present it here to show an indicated trend and in a later section
will compare it with some other areas,

A number of factors will govern how much of the buck kill is
in this age class. The proportion harvested may not be the same as the
proportion actually present in the population. It might be assumed that
bucks older than yearlings are warier and would be killed at a lower rate
than the unwary yearlings. There is some evidence that this is not true,
except perhaps on opening day. Maguire and Severinghaus (1954) arrived
at this conclusion after analyzing several years' checking stétion data
in New York. Michigan data, analyzed by Eberhardt (1960), was inconclusive.
On Mid Forest, with its hunting pressure every year at a constant high
level and its heavy harvest of bucks, I believe that the age classes are

killed in thé proportion that they are present in the herd and that this

factor can be disregarded.
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Figure 45. Data from yearling bucks (1% yrs. old) examined during
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The other factors are those of productivity and survival, The
relative size of thé fawn crop conceived and born, thé survival of the
fawns after birth, and their survival during their first winter, all
combine to affect the relative abundance of the yearling group at the
beginning of the hunt. The eﬁvironmental forces of range quality Qu;ing
two winter seasons thus may impinge upon the group. Cheatum and
- Severinghaus (1950) established the importance of the winter range factor

in controlling fertility and £eproductive rate; Verme (1962) reported
evidence of postnatal fawn mortality being directly affected by winter
diet of does;.and the effects of weather and range on the over-winter
mortality of”fawns is well established.

From this it will follow that changes in the proportion of
yearlings in any year can signify range or weather changes in either or
‘both of the two preceeding winters, Jenkins (1961) shows a spectacular
drop in Michigan's yearling bucks in th§ 1960 season, and suggests that
heavy fawn mortality in the 1960 winter may have causéd it. It is likely,
too, that an additional influence may have been felt--the equally or
_more severe winter of 1959,

Conversely, marked improvement in the size of the yearling
class is probably a direct reflection of higher production and éurvival
following mild winters or improved carrying capacity.

The paitern shown by the club's harvest of yearlings is shown
in the upper curve of Figure 45. The distinct drop in 1959 and the
successive improvement thgt followed, I feel, is quite significant. The
drop is undoubtedly a reflection of the high fawn mortality that occurred
in the winter and spring of 1959. This dieoff was observed and measured

and will be reported in a later section. The increase during succeeding
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- years conforms to the observed lack of serious winter mortality during.
that period and probably also indicates repeated successful reproduction.
The curves for weight and antler size show a disparity in 1959

and again in 1962, Weight went up, antler size decreased. This could

be explained, however, by the established fact pointed out earlier that

body growth bas precedence over antler growth. The yearlings in 1959,

then; reflected the st#rvation winter in their small antlers but showed

the abundance of a good summer food supply in their heavier body weights.

The poorer antlers in 1962 probably also show some effects of the hard

winter of 1961-1962, but the range by this time was considerably improved

and, as will be shown later, mortality was insignificant that spring.
Thése condition f#ctors of Ehe club's yearling bucks all seem

to point.to a continuing improvement in rénge qu#litf. They will be

compared to biplogical_data from other areas in a later section, and

it will be shown then that a similar.record of improvement is not evident

elsewhere in the state.




CENSUS BY PELLET-GROUP COUNTS

Deer surveys based upon the principle of counting pellet groups
have been tried thréughout most of the continent's deer range with vary-
ing. degrees of success and acceptance. In mule deer co;ntry the pellet
count has begn extensively studied and tested (McCain, 1948; Rogers et al.,
1958) and is more often used to measure trends in population or to evaluate
range use than to census deer numbers. Michigan has had good results in
applying the technique to statewide censusing, 'and it has now become an
annual survey and a key information source for population estimates'
(Ryel, 1962).

Development of the techniqueAin Michigan by the Conservation
Department has included frequent testing on two small areas of known
pobulation (Eberhardt and Van Etten, 1956; Ryel, 1959b). These fenced
enciosures.of one gnd two square miles have provided excellent checks

“on the accuracy of the method, and studies of penned deer have been
repeated‘at intervals t§ improve knowledge of defecation rates. There
remain, howeVer, certain limitations and weak spots in the method, and
further testing and applicétioﬁ tp larger areas are desirable.

The Mid Forest Lodge study offered an opportunity to develop
and test an adaptation of the cdrrently used pellet method on an area
of township size where basic herd information would be available. This
aspect of the study was accordingly incorporated into Pittman-Robertson

Project W-95-R of the Houghton Lake Wildlife Experiment Station.

131
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.Population data obtained from the surveys, of course, provided informa-

tion essential to the Mid Forest study. The methods used and their

findings'afe reported below.

Methods

The pellet count techniques which I applied on Mid Forest were
in general very similar to the standard- statewide surveys annuaily used
in Michigan. This method is described in detail by Ryel (1962). Dif-
ferent sampling procedures were required for the Mid Forest area than
for the statewide survey. The first procedure, which I tried in 1959,
proved unsatisfactory. A modification tried in 1960 gave good results

and it was repeated in 1961,

In brief, the Michigan method counts pellet groups in the spring

iﬁmedigtely after snow is gone. Only the groups lying on top of the
prgviods fall's leaves (Figure 46) are considered. The basic .sampling
unit is a 1/50-acre rectangular plot, 12 ft. x 72.6 ft. Counts on a
series of these plots yileld estimates of pellet groups per square mile.
These are converted to.deer-days by applying the defecation rate factor
of 12.7 groups per deer per day (Ebe;hardt and Van Etten, 1956). Deer-
days convert to totgl number of deer by applying the known number of
days from the date of average leaf fall to the date of sufvey. Correc~-
tions are made for the known removals of deer through hunting and winter

mortality. Randomization of sampling permits calculation of statistical

confidence limits.
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Figdre Lé, Deer.pellet group. The unit of count in the pellet survey
census method. This group was deposited after leaf fall,
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1959 Survey

.

A sampling sy;tem for the Mid Forest area was devised witﬁ the .
agsistance of L. L. Eberhardt, then biometrician of the'Game Division.
Limitations of manpower available for the survey made it desirable to
attempt a stratified random sample, as this would reduce thelnumber of
sampling units required. Prom what was known of the area it was estimated
that deer in the winter were most numerous in the northern one~-third and
fewest in the southern one-third. Threé strata were established: 1I) the
northern two tiers of sections, II) the central two tiers, and III) the
southern two tiers. Six transects were located randomly in the strata:
three in I, two in II, and one in III. It was determined that plots
systematically located at 8-chain intervals would yield about 150 total
plots which would be an adequate s;mpie for the expected group frequency
and the desired degree of accuracy. Also, it would be aboﬁt as many as
the limited manpow;r coﬁld handle. The first plot on each transect was
located a random number of chains (1 chain equals 66 ft., 1/80 mile) east
of the west boundary but within 8 chains of it. From that plot eastward
the others were spaced 8 chains apart to the end of the transect. The -
total number of plots amounted to 146. Figure 47 shows the approximate
iocation of the transects and the plots.

In the field I laid out the transects by hand compass, paced
distance between plots, measured length of the plots with a pre-cut plastic
clothesline, and width by a 6-foot wand. The 12-foot wide plots were
searched by one man walking slowly along the clothesline rope, scanning
a 6-foot wide area and.then returning along the other side of the rope

to the beginning. All pellet groups one-half or more of which were
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‘iying within the plot limits were recorded. Groups on top of leaves
were classed as '"new'", others as "old." If leaves were not present
pellet classification was based on texture, color, and other pertinent
criteria developed through preyious experience. On the club most plots
were in or ne#r‘decidﬁous cover, and leaves of some type were usually
present,

Transects were seldom run in one continuous trip. Depending_
upon access and location of road crossings starting points were at
various positions along the lines and return trips were frequently along
adjacent lines. The author conducted most of the field work, assisted
at times by two other biologists. The work was done alone, not in two-
man teams as customarily done in the state survey, and no other systém
of rechecks was attempted. Experience has shown ;n the séate surveys
that rechecks are desirable, but time and manpower limitations precluded
this in my study.

The totals of 'new" groups counted on each plot were grouped
in sets of three adjacent plots. The combined-number for each éet was
then treated as a single unit representing a plot .06 acre in size
(3 x 1/50 acre). Means and variance were computed for each stratum and

a weighted mean and variance was derived for the area.

1960 and 1961 Surveys

After the 1959 count was completed and the results analyzed it
was apparent that the stratification was not realistic and th#t a heavier
sampling rate was needed in central and southern portions of the club.
Also, the transects running completely across the cluﬁ were difficult
to cover efficiently on foot, as they required much wasted time walking

between lines or returning to the car.
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Again with the assistance of L. L. Eberhardt, a new sampling -
system was designed. The 1/50-acre rectangular plot remained the basic
sampling unit. However, instead of being distributed systematically
along belt transects completely across the area they became subunits
withiﬁ randomly located quarﬁer-sections which were then the primary
units. 1In order to provide mile-long transects, fhe sections were
quartered laterally into parallel rectangles rather than square quarters.

Each section in the club was divided into four lateral quarters
extending east and west across the section. All of these quarter-
sections were numbered serially from 1 to 113. It was deterained that
a minimum of 30 of these would be required for an adequate non-stratified
sample. That many were then selected by drawing from a table of random
numbers. within each chosen quarter-section was 1ocated'é course con-
sisting of two randomly positioned lines running 1eng£hwiée’across the
quarter-section and parallel to the north and south boundaries. Along
each line four of the 1/50-acre plots were spaced at 20-chéin intervals,
the location of the first plot being selected at random within 20 chains
of the western end of thé line. Thus eaéh quarter-section sampiing unit
consisted of eight plots or subuﬁits along a course of two belt transects,
Figure 48 gives the location of the 30 quarter-secﬁion units. |

All parts 6f the club are readily accessible by a good system
of roads. This made it possible to go by car to a point on,.or quite
near to, each of the courses. The survey of each course was begun on
either line, wherever it was most accessible, and proceeded in either
direction around the course to all eight of the systematically spaced

plot locations. The plots were searched in the same manner as in 1959,
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After pellet groups were counted-on all plots the 'new' groups
on the eight plots for each course were added up and were thereafter
considered as the total for one plot .16 acre in size (8 x 1/50 acre).

The system proved to be more efficient than the previous one
and it was used again in the 1961 survey, but with different plot locations.
Sixty man-hours of work time were fequired to.rﬁn the 30 courses. This
&id nét include.travel to and from, or between, courses. Thus, based
on an 8-hour work day, it is likely that the average rate would be three

courses per day, and 20 man-&ays of field time would be required to

complete the survey.

Results

1959 Survey

Table 19 summarizes the statistical treatment of the 1959 data.
The mean number of pellet gro@és per sgt wés used to derive an estimate
of tﬂe gréups per acre, and from that a total population estimate for
the club. A mean leaf fall date qf'0ctober 18, 1958, had been determined
from field observations. 'Hunting season removais, and fall and winter
1ésses were obtained from other surveys made in this study. Confidence
limits at the .95 level were computed to be % 30.4%7 of the mean.

In Table 21 are listed the population estimates for the spring
of 1959 and the fall of 1958. The fall figure is obtained by adding the

estimated removals to the spring figure.
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Table 19. Mid Forest Lodge deer pellet group survey. Summary of data
and statistical analysis - 1959

Area portion group/set . sets Variance w2 s2
Stratum sq.miles w X n we 82 n
1 10.00 356 15.333 26 .125 195.623 1.021
II 10.25 .363 22.006 18 132 571.232 4.176
I11 8.00 .283 9.429 7 .080 68.286 .783
28.25 1.000 ' . 49 5.980
Mean No. groups, all strata = 16.099 S.E. :,&vz 82 -,/5.980 = 2.445
o ' n . ' '
l. Mean no. pellet groups per set of 3 plots: 16.099
2. Area of each set (3 x 1/50 A): ) : .06 A
3. Pellet groups per acre (16.099/.06): 268,317
4. | Groups'per square mile: . 171,722.880
5. Groups per deer day (pellet deposition constant): 12,7
6. No. of days (Oct. 18 to May 14): | 209
7. Correction for deer removals (per square mile)
- (&) Hunting season kill (184/28.25): , 6.51
Days contributed (Oct. 8 to Nov. 16): 29
Groups deposited (6.51 x 12.7 x 29): 2397.633
(b) Fall and early winter losses . 4,17

(.20 x 20.89): _
Days contributed (Oct. 18 to Dec. 31): 75
Groups deposited (4.17 x 12.7 x 75): 3971.925

(¢)  Starvation loss (.80 x 20.89): 16.71 ,
Days contributed (Oct. 18 to Mar. 1): 135 |
Groups deposited (16.71x12.7x135): 28649.295

(d) Total groups contributed by removals: 35018,.853
8. Corrected groups per sq.mi. (from deer alive on May 14): 136,704.027

9. Spring popuiation, deer per square mile

P = ___groups per sq.mi. = 136,704.027 =
days x groups/deer/day 209 x 12.7 51.503

10. Confidence limits on estimate, 95% level

2 S.E. as per cent of mean: 2(2.445 = .304 +30.4%
16.099
11. Range of estimate, deer per sq.mi.: 51.5 (35.9 to 67.1)

total deer on club: 1455 (1013 to 1897)
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Table 20. Mid Forest Lodge deer pellet group survey. Summary of data’

and statistical analysis - 1960 and 1961

No. Mean Standard
No. courses groups/course error 2 S.E.
plots n x S. E. X
1960 240 30 22.567 _ 4.105 «364
1961 240 30 - 28,233 3.673 «245
1960 1961
1. Area of plots on each course (8 x 1/50): .16 A .16 A
2. Pellet groups per acre (x/.16): 141.042 176.458
3. Pellet groups per sq. mile . 90,266.752 112,933.184
4. Groups per deer day (pellet deposition 12.7 12,7
constant):
5. No. of days, leaf fall to middle survey
period: 209 205
6. Correction for deer removals (per sq.mile)
(a) Hunting season kill .
Gate tally +10% estimated unrecovered 6.62 6.65
Days contributed 23 - 26
Groups deposited 1933.702 2195.830
(b) Starvation loss 0 0
7. Corrected groups per sq. mile 88,333.050 .110,737.354
8. Spring bopulation s __fgroups/sq.mi. 33,279 42.534
days x groups/deer/day
9., cConfidence limits on estimate, 95% level
2 S.E. as per cent of mean 36.4 24 .5%
10. Range of estimate, deer per sq.mile 21.2 to 45.4 32,1 to 52.9
Total deer on club: | 940 1200
598 to 1282 906 to 1494
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.Table 21. Pellet group counts and deer population estimates,
Mid Forest Lodge, 1958 to 1961

1958 1959 1960 1961
Fall Spring Fall Spring Fall Spring
Pellet groups
per acre
Uncorrected 268.3 141.0 176.5
Corrected 213.6 - 138.0 173.0
Deér per sq. mile 78.9 51.5  39.9- 33.3  49.2  42.5
Deer on club - 2229 1455 1127 940 1390 1200

1960 and 1961 Surveys

Table 20 summarizes. the data and the statistical treatment for
the two years in which the second method was u#ed. The mean number of -
pellet groups per 8-plot course and their standardAe:rqrs were computed
and expanded to groups pér_acre. Leaf fall dates of October 24, 1960,
and October 22, 1961, were used to derive the survey period. Confidence
limits on the population estimates were ¥ 36.4% in 1960 and % 24.5% in
1961.

Table 21 shows the estimates of deer popuiations on the club
derived from all three pellet surveys. Iﬁ will be moted that the fall
1959 figure, obtained by adding known deer removals to the spring 1960
pellet count figure, is lower than the spring 1959 pellet count estimate.
Since this could not conceivably be possible, one or both surveys must

be in error. Evidence pointed strongly to 1959. The stratification was
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obviously incorrect, and the sampling appeared to cover the area incom-
pletely. Also the good agreement between 1960 and 1961 tended to support
their acceptance. Confirming evidence came later in the study when an
independant method yielded population estimates conforming very close

to the 1960 and 1961 pellet fiéures. I have,'therefore, decided that the
1959 pellet count was greatly in;error, beyond even the usual sampling
error., In Figure 49 I hayg nlogted the estimates derived from the three
pellef'éounps and show by.a broken line the probable position of the

fall and spring herd as indicated by the unrelated method.

Pellet Group Distribuﬁion in Relation to Cutting Progrém

It was apparent to me as I made the pellet counts that deer had
used cuttings exﬁensively each winter and that pellet group density on
plots in or near cuttings might be a means of showiﬁé quantitatively
the effects of this habitat ghange on winter behavior. Normally the
heaviest expected use in winter would be in or near the swamp conifers
and the lowland brush, the usual winter yarding sites. These types are
quite limiﬁed.on the club, and as I was ﬁot familiar with the area before
the cutting program I am not sure how much the other types of cover were
frequented in winter. Probably they were not used much except in very
open years. I presume that many of the club's deer left to winter in
the extensive yards to the north. Now, however, it is obvious from bofh
pellet and track signs that the cuttings ;¥é a big winter attraction and
large numbers of deer-are remaining on the élub through even the severest
weather. The track evidence will be preéented in a later sectionm.

To analyze the pellet data in this regatd I set up five cate-

fories of location relativeutd cutover areas: the blocks that had been
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‘or were being cut, and four zones of distance from such blécks, 1/4 mile,
1/2 mile, 3/4 mile, and over 3/4 mile. I then éomﬁiﬁed all plots on
which peliet groups had been counted during the three surveys, a total
of 603. Ffom'theaé I removed 19 which were in or immediately adjdcent
to known yarding swamps; Each of the remaining plots was then classified ‘
according to location category and pellet frequency class. For the
latter I used three classifications, 0-4, 5-9, and 10 or moré, pellet
groups pér plot. |

Figure 50 shows the results of this analysis in terms. of
frequency distribution of pelleﬁs within each location category. For
example, of all plots. located in cuttings (fhgre were 72 of.theml 33
. per cent.had 0-4 groups, 26 per cent had 5 to 9, and 41 per cent had 10
or moré. On the 370 plots which were 3/4 mile or farthé: from cuttings
'86 per cent had 0-4 groups, 9 per cent had 5-9, and 5 per cenﬁ had 10 .
or more. The gradation between these two sets of distributions is very
evident. The high use in the cuttings extends outward for about 1/2 mile,

Beyond this distance use is very low.
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Figure 50, Pellet groups per plot in relation to distance from
cuttings; 1959, 1960, and 1961 surveys combined.
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Figure 51, Starvation. A fawn found dead on a search course in
early May. Nothing much left but bones, however, the
marrow test left little doubt as to causs of death,




MORTALITY MEASUREMENT BY DEAD DEER SEARCHES

Hunting season kills and overwinter mortality together represent
the greatest annual drain on a deer herd and must be measured or estimated
in some fashion if the game manager is to have any useful knowledge of
population behavior. The legal harvest is, of course, measurable in
obvious wa&s. The attendant unrecovered mortality, made up of crippling
losses and accidental or illegal kills, is not so easily determined.

Some sort of search for carcasses must be made after the season., 1In
northern regions snow uaually precludes this until spring. By then the
often high winter losses will be added and a combined measurement can
be attempted. The searching of sample areas is a feasible approach to
this and several useful methods have been developed.

In Michigan a system has been worked out for sampling #he
state's entire deer range. Whitlock and Eberhardt (1956) have reported
thg sampling plan as originally conceived; Ryel (1959§)‘and Ryel and
Bennett (1962) give details qé later refinements and summarize the findings.

In the winter of 1959 it became apparent that deer on Mid Forest
Lodge were in difficulty and serioqs starvation was impending. Plans
' were made fof an intensive dead deer survey utilizing club members gﬁd
wildlife students from The University of Michigan as the primary man-
power. Technical supervision and crew leaders were gémg biologists from
the Packaging Corporation of America, the ﬁniversity, and the Department

of Conservation. The writer coordinated and supervised the blanning and

- 148
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.the field operations of the project, Included in the plans was a similar
survey on the Turtle Lake Club, an area also under management agreement

. with the pulpwood company and showing even greater starvation potential.

The surveys of the two areas were very successful, yielding

important information on the deer and on the practicality of the method.
It was the first time that intensive sampling of township-size areas had
been attempted in the state; and the system proved to be so'ﬁsefﬁl that

it waé applied "again on the two clubs the following year and on Mid Forest

for a third time in 1962, The followiﬁg account will summarize the method

-

Y -
and the findings on both areas and will compare results with Michigan

statewide surveys.,

Method

The survey developed and used on the two clubs, Mid Forest
Lodge and Turtlé Lake, is described in detail in the published Papers of
the Michigan Academy of Science, Arts, and Letfers (Blouch, 19615. it
is essentially an adaptation of the Michigan statewide survey (Whitlock
and Eberhardt, 1956) except that no stratification was attempted.

The basic sample plot was a 3-chain wide Strip, 1 1/2 miles
long; 36 acres in area, Strips fgllowed a closed rectangular course
systematically located within a square quarter-section (Figure 52). Thé
quarter-section was the Sampling unit, and these were randomly located
in the areas. Figures 53 and 54 illustrate the manner in which the 40-
unit sample was distributed on both clubs. The same samples»were used
each year.

We searched the sample striPs with teams of at least three men

walking in line abreast. A compassman set the course and measured the.
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Figure 53. Location of sampling units and dead deer found in the 1959
. and 1962 dead deer surveys on Mid Forest Lodge.
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Figure 54. Location of sampling units and dead deer found in the 1959
and 1960 dead deer surveys on Turtle Lake Club.
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distance using pacing and a hand compass. All dead deer found on the
strips were tallied and autopsied to determine cause of death. Starvation
and gunshot evidence were primarily sought, and whengver possible we used
the bone marrow test of starvation (Cheatum, 1949). Occasionally little
else but bones remained (Figure 51) and the cause of death could not be
ascertained,

The carcasées we found were classified by sex, age, and cause
of death, and the samples were expanded to estimates of the total mortality.
The sampling design permitted statistical analysis, and fiducial limits

of sampling error were computed.

" Results

Thé survey findings andvthe estimates of mortality on the two
clubs are summarized in Tables 22, 23, and 24.

Wide confidence limits on total estimates are indicated bf the
relatively large standard errors in three of the surveys. This is the
result of the very une&en distribution of ca?casses. They were grouped
on relatively few strips, and the majority of strips had none (see
Figures 53 and 54). Such a condition was to be expected because of the
yarding habits of the ani;als. A stratified type of sampling was
indicated here and had been originally considered. But at that time we
had no knowledge of probable distribution upon which to base any workable
stratification. We would now be in a better position to do this, and
any future surveys on the areas shbuld utilize stratification, both to

make more efficient use of manpower and to improve accuracy.
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Table 23. Sex and age of starved deer found on sample plots,
Mid Forest Lodge dead deer surveys, 1959 and 1962

Age class
Male Female ‘Tocal Male Femsle Total

Favns 11 21 32 (84%) 3 0 3 (100%)

1 year

2 v 1 1 2

3 v

4 1 1

5 m

6 "

7

g v 3 3

Total adult 1 5 6 (16%) 0 0 0

Total deer 12 26 38 (100%) 3 0 3 (100%)
Sex ratio

Favns 52 oo : 100 99

Adults 20 oo : 100 99
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'rai:le 24. Sex and age of starved deer found on sample plots,
Turtle Lake Club dead deer surveys, 1959 and 1960

Age class
: Male Female Total Male Female  Total
Fawns 12 16 31* (69%) 11 22 36%* (80%)
1 year |
2 " 1 1 2 2 1 3
3" 1 1 1 1
4 v 1 1 1 .1 2
5 " 2 2 |
6 " 3 3 1 1
7" 4 4. 1 1
8 " | S : 1 1
Total adult 2 12 14 (31%) 4 5 9 (20%)
Total deer 14 28 45 (100%) 15- A 27 45 (100%)
Sex ratio - Sex ratio -
Fawns 75 ov : 100 99 50 oo : 100 99
Adults 17 ou : 100 Q9 80 oo : 100 @9

* Includes 3 fawns of unknown sex *%* Includes 3 fawms of unknown sex
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In spite of the high variability of the sample I-feel the
surveys yielded very good estimates, at least in the high mortality years.
In comparing the 1939 results on the two clubs the high degree of simi-
lariéy in all points lends cénfidence to the findings. The rates of
occurrence and the classifications of the carcasses correspond very'well
between the two areas. Also the differences indicated between the two,
the higher rate on Turtle Lake along with the highér proportion of adults,
conform to the known conditions, i.e. that Turtlé Lake had poorer range
and greater overpopulation. Likewise, the similarity between the 1959
and the 1960 counts on Turtle Lake would tend to confirm confidence, #s
it again corresponded to our knowledge of the Sustained;‘serious over -~
érowding of that range.

| On Mid Forest in 1960, in spite of another winter almost as
severe as in 1959, knowledge of the.herd and of range conditions led me
to expect only negligible losses that spring. This was clearly confirmed
by the survey. Again in 1962, although the winter was a hard one and
some mortality was likely, I had expected it to be much lower than the
1959 extreme. This too was borne out by the survey.

I therefore feel these sample counts have supplied very
acceptable measuremeﬁts'of deer mortality on the two areas and I do not

hesitate to draw important conclusions from them.

Comparisons With Other Areas

The mortality rates on‘the_two clubs in 1959 were extremely
high, 21 and 26 deer per square mile. In comparing them with other

reported dieoffs (Blouch, 1961) it has been pointed out that they resemble
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-some of the severest losses measured. Also, there is close agreement to

the rate which occurred in the Michigan statewide survey that year in the
high-level stratum of District 7, 25.5 deer per square mile.

In compéring ghe 1959 mortality on Mid Forest and Turtle Lake
several points are.dutstanding. The rates are both high, but Turtle Lake
is somewhat above Mid Forest. The proportions of déad deer that were
starved, shot, or undetermined are strikingly similar, The fairly high
number of gunshot deaths (agsumed to be mostly accidental antlerless kills)
on both clubs possibly indicates that the club member is no more careful
a sportsm#n than the public land hunter. But between the two Mid Foreét,
with its much higher hunting pressure, appears to have a better record.
Turtle Lake's feﬁer hunters should be expected aléo to have fewer of these
mistakes;'but they did not.

. As shown in Figure 55 the two clubg were strikingly similar in
1959; but they were strikingly different in 1960--no losses on Mid Forest
and high ones again on furtle'Léke. In Figure 56 where statewide survey
findings are illustrated it will be seen that both years produ?ed equally
high mortélity in.the state as a whole. 1In 1961, with a mild winter, no
surveys were deemed necessary. The 1962 winter brought significant
mortality again across the state, as the bar in'Figure 56 shows, but Mid
Forest's losseé were minor. Turtle Lake'could not be surveyed in'1962,
so we have no documentation, but from a few known observations the
starvation toll was believed to be severe there again,

Mid Forest apparently escaped high starvation two out of three
yéars.when starvation was the rule. I believe this to be very significant

evidence of an improvement in carrying capacity.
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Figure 55. Winter mortality estimates from dead deer surveys, Mid
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OBSERVATION OF DEER ON THE CLUB

General Observations

During the 4 1/2 years of my field work on Mid Forest Lodge I
have spent over 1,200 hours on the area, This has included about 1,000
miles of driving and 240 miles of walking. While most of this field work
has- been in the pursuit of specific data for oﬁjective type surveys it
has also provided éﬁﬁépbéfﬁﬁniéy fér me 'to accumulate, through more
general and subjecfive observations, a fairly Bréad knowledge of deer
numbers and habité on the cluB, I hg;e also obtained a great deal of
useful information in this regard from tﬁe caretaker and from several
members who know the club well and spend much time there., Thg following‘
generai account of the herd is drawn from these sources.

I haQe described in an earlier ;ection'the impressions of a
few of the members on deer abundance prior to the period of this study.
While most of the public, and at times even trained observers, greatly
underestimate actual deer numbers,lopinions on changes or trends in |
abundance can often be acceptably accurate. 1 believé it to be true
that the club's deer had reached a peak about 1945 or 1946, and that they
fell off after that rather steadily to a low in 1956. For two years
after that a good increase was apparent, and by 1958, when I began working
on the area, ﬁémbers were generally quite in agreement that the herd was
building up again. My impressions of the herd level at that time was

that it noticeably exceeded the population on similar range elsewhere
in the country.

160
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After the dieoff in 1959 deer were down again, probably reaching
about the same point they had dropped to in 1956. Increases became notice-
able in 1961, and then again in 1962, By thet year even some of the most
skeptical of the members were remarking that deer were showing up well
again. It should be noted that opinions of the members were apt to be
quite varied, Usually based on the impressions gained from a few drives
around the roads, they can be influenced strongly by some good or some
poor counts of deer on favorite rye patches. A night of good shining
counts raises hopes and estimates high; an unprofitable shining trip
lowers them and brings on doubts and fears. A few who know the club
really well and spend much time there can assess the deer situation more
objectively, and from these.I have obtained many usefu1 appraisals,

Deer distribution and activity on the club undergoes drastic
seasonal chenges. In the summer they are everywhere; though themselves
not neeessarily-readily seen in daylight, tﬁey leave their tracks in sand
trails and mud holes in all sections. Fawn tracks begin to show up in
~July, and b& August and Sepﬁember nighttime shining counts frequently
note the doe-fawn combinations. Bucks become conspicuous in late summer,
and they.ofﬁen appear in small groups during September and October., A
good acorn year produces noticeable QOctober concentrations.of deer in the
oak uplands. Daylight observations of deer become more.common throughout
late summer and fall months.

With the arrival of hunting season the pattern is completely
disrupted. The first few days disperse deer widely over all parts of the
club. Bucks quickly seek seclusion in heavier cover, small fgmily groﬁps
of does and fawns may travel around covering considerable distances as

they are pushed from one hunter to another. 1In general the more open
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uplands are abandoned, at least in daylight, though goodvacorn crops may
attract nighttime visits. There seems to be no consistent pattern of deer
leaving or coming into the club during open season. Hunting pressure out-
side the fence is at least as great as within, and deer movement occurs in
both directions.

When the .season ends there is often a period of considerable
moving around, The mofe open oak areas may become attractive again, and
if snow.does not deepen too soon a great deal of acorn digging will occﬁr.
There is then a periqd of gradual concentration into loose groups. The
prevalence of swamps in the northern portions of ;he club draws deer in
that direction ;ather_noticeably. Severe storms and very deep snows
greatly reducg movements, and the yarding effect will become extréﬁe when
snow deepens to 18 inches or more or when crus;ing becomes a probleﬁ}
WithAthese conditions prevailing most of the oak and-oldef'aSpeﬁ areas
are abandoned completely throughout most of the winter. As spring thaws
stért to seftle the snow and compact it a period arrives when deer can
once again travel, and suddenly they are released. Almost overnight they
disperse from the ygrded concentrations aﬁd once again they may be found

throughout all parts of the club. . <

Use of Cuttihgs

The attraction of the cutover blocks to deer is very noticeable.
In all seasons deer and their sign are more readily encountered in the
cuttings than in any other cover type. The data from pellet group surveys
and winter track counts clearly show this for wintertime. General
‘observations point plainly to it for other "seasons, Fresh tracks can

always be found in abundance on the hauling roads and skid trails.
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-Sightings of deer are consistently high in the extensive thickets of
aspen suckers, although visibility is much reduced in comparison to the
parklike vistas that can be scanned in all the uncut forest types.

Browsing of the suckers, though most conspicuous in the dorman£
period, was observable in varying amounts during growth seasons. On |
several occasions in late summer I have encountered local areas where new
aspenvgprouts had been very heavily browsed and weré almost completely
stripped of leaves and tips. Similar observations have been reported by.
Westell (1960) and described by him as being exceptional, and indicative
of very poor summer range conditions.

Winter use of the cuttings varied considerably within and
between blocks and also fluctuated wiﬁh weather, In general, the two-
and three-year-old sprout stands seeﬁed mos t attractive, but some local-
ities were used very little at any age. The more heavily browsed stands
usually remsained attractive longer becauée of the brushier, denser growth
near the ground that resulted from the pruning effect. . Thus, an area that
was only lightly browsed for the first year or .two would quickly grow up
and get away from the deer and by four years of age would lérgely have
most of its twigs above their reach. Anothe; stand, intensively browsed
during its. first two years, would appear tb stagnate and remain low and
brushy fér three or four years. This would extend its attractive period
and browsing would be continued or repeated. 1In some cases such sus-.
tained high use would resuit in severe mortality of the sprouts and obvious
failure of the regemeration. But more often, enough of the stems would
survive to pgrmit a canopy to develop, and by about five or six years the

stand would suddenly appear to escape with adequate stocking.
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Activiﬁy and movements of deer seemed to be less restricted by
weaﬁher extremes in the cuttings than in other upland types. Storms and
deepening snows would at times completely eliminate signs of deef activity
in most parts of the club, yet tracks would remain abundant within and
between the sbrout thickets. During particularly severe weather there
were concentrations that resembled yarding, with paéked trails and deeply
furrowed runways. Freshly cut tops were always particularly attractive
and often were 80 heavily utilized that tracks and pellet grodps around

them resembled conditions at winter feeding stations.

Use of Food Patches and Feeding Stations

The club's éffbrts to pfovide supplemental food, described in
an earlier section, were always well received by the deer. The heavy
use which food patches and feeding stations obviously sustained tended
to overemphasize their true importance to the herd. In the minds of most
members the fact that some deer fed heavily in these spots was proof |
. enough of their value and amply justified their costs,

Food patches were usually small fieldé of rye (figure 57)
planted in late summer. There were about 20 of such locations,_but some
were generally kept fallow for a year or two to provide a sort of rotation.
‘The green rye in the fall was very attéactive, and deer grazed this heavily.
In some cases the trampling and grazing together destroyed most of the
seedlings before snow cover arrived, andlby spring there was little left
to green up again, With the coming of snow, use of the rye fields usually
stopped abruptly, there being little attempt made to paw through the snow

for the plants. When snow left in the spring grazing was resumed inten-

sively for a short period and then diminished rapidly as the rye matured:
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In most of the rye patches it appeared that usage was restricted
to relatively few deer, and these were individuals that habitually stayed
in the immediate vicinity of the spots and spent little time elsewhere.

It was often possible to recognize individual deer or groups of does and
their fawns. These particular animals could be seen and 1dentified‘day
after.day on the same fields, aﬁd whi;e occasionally other individuals
might join them, usually they remained the prim#fy occupants.

Winter feeding began shortly after the end of deer season, The
caretaker distributed hay and corn to about 25 or 30 different locations
in 15 or 16 sections of the property. Hay was left in bales which were
suspended in tree branches a foot or so above the snow. Corn was stored
in steel drums at each station and -scattered on théﬂsnow surface around -
the immediate vicinity of-the station (Figure 58). Use of the stations
varied gre#tly. Some would becoﬁg very popular and were regularly visited
by from 10 to 50 deer. Others wogld'remain virtually unused throughout
 the winter. Snow around the well used s;ations became heavily trampled
and packed down. The hay would.be pulled from the bales and scattered
around with coarser stems left uneateﬁ.. Corn was consumed quickly, even
if covered by fresh snow. The caretaker visited each of thg active stations
at two or three-day intervals to replenish hay if needed and séattér
more corn.

Merment and behavior of deer around the feeding stations varied
considerably. At some locations deer appeared to be drawn in from a mile
or more in all directions. More often it seemed that a limited number of
individuals stayed in the vicinity and traveled no more than a quarter-
mile to and from some convenient sheltering cover. As weather became

severe the pattern of use changed noticeably, Travel distances sﬁortened,
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Fisgpre 57, Tne club plants small niteches of rye in saveral natural
aneninies arouand the. property.

Figure 58. A winter feeding location. Baled hay and shelled corn (a
supply stored in drum) is distributed at frequent intervals
throushout the winter at 20 to 30 such locations on the club.
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_some stations became more heavily used, others less heavily. In the very
bad winters. a point was usually reached when almost all stations were
abandoned altogether for long periods. It seemed that at such times, when
the supplemental feeding might be of‘greatest assistance in survival, it
gas‘least used.

"With feeding starting early in the season deer that were regﬁlar
visitors to the stations be;ame conditioned to the corn and hay supplements
with no apparent difficulﬁy. There was evidence, however, that new visitors
to the feed codld have trouble digesting it,.particﬁlarly in late winter
when nutrition was at a low ebb. I have observed droppings indicative
of diarrhea in several instances near feeding stations after prolonged
deep snow., Late in the winter_of 1962 three dead fa&ns were found near
two feeding stations, Augopsy revealed large quantities of undigested
corn'in the rumens (Figure 59). Other evidence indicated extreme malnu-
trition; and it seemed likely that these animals, visiting the feeding
stations fo; the first time, had fatally gorged on the corn. This is one
of the serious risks in winter feeding, particularly when the food is not
provided until extreme emergency conditions develop.

A thorough evaluation of the winter use of cuttings and the
effects of the feeding program would require an intemsive study of deer
movements, .This could probébly be accompli;hed by embloying a marking
technique to follow the activities of individual animals, Although such
an approach would be feasible on the club it was not within the scope of
the present study{:

In my opinion, based largely upon general observations of range
and movements together with the population knowledige gained through this

study, the club's artificial feeding has been of no clearcut benefit to
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Figure 59. Autopsy of several fawns found dead near feeding locations:
revealed foundering on corn. Sporadic or improper Teeding
runs this risk., However, good feeding practices: on this
club hold such occurrences at a minimum.
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.the herd, the range, or the management program. it certainly did little
to prevent wholesale starvation in 1959. Any deer that might be saved
through feeding are probably in excess of carrying capacity and should be
harvested rather than carried on. Since it appears very unlikely that
the harvest will be increased appreciably it is fallacious to continue
attempts to boost the carryover artificially. It did not appear evident
to me that the feeding étations in any way protected the forest regener-
ation from damage. If anything, they were apt to promote it. In several
instances it was noticeable that heavily damaged spots were close to
feeding iocations where concentrated animals had repeatedly overbrowsed

all vegetation at the same time they were feeding regularly at the statioms.

Exclosure Observations

Three deer exclosures have been erected on the club in cutover
areas., They are a standard type, 40 ft. square and 8 ft. high, cohétructed
according to recommendations given in the manageﬁent plan (Westell, 1958),
Their purpose is to provide the company with!a means of measﬁring‘fhe
effects of the deer herd on asﬁen regeneration and the club with an easily
seen demonstration of the same. To date, no quantitative measurements
have been made on these exclosure sites, but as demdnstrations they are
serving very effectively. Browsing has been conspicuous ground each of
them and the contrasts with unbrowsed interiors have been étriking. Their
locations close to roads have kept them easily in view and they have
served as'a continuing reminder to the club that the influence of deer

can be important. My general observations on these three exclosures are

summarized below.
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'Exclosure No. 1

Located just north of Rollway Lake in SW 1/4 SW l/4 sec. 22,

T. 21 N., R. 2 W., this was erected in the first cutting made on the club
in 1956. After two growing seasons following the cut a conspicuous
difference was apparent (Figure 60). Suckers inside were 8 to 10 ft. high
and on the ouﬁsideﬂthey averaged 3 to 4 ft. Browsing during the two
winteré'had been very heavy, although the weather both years was reiatively
mild. It appeared that deer had concentrated heavily on thié initial
cutting,.mé§1ng in ffom a wide area because of the moderate winter condi-
tions. The third and fourth winters were bo?h severe. Browsing continued
but wés.not as concentrated or as heavy as before. Sucker growth outside
the exclosure after four growing seasons remained alive but rather stunted
Aaﬁd brushy, averaging about 4 ft._high and leés than 1/2 in. in diameter.
Inside, stems of up to 1 in. in diameter averaged 12 ft, high (Figure 61).
During the next two years tﬁe area received little browsing, and after

six growing seasons.the sprouts outside began to put on good height growth.
At sevén years there is no longer a conspicuous difference between the
prbéected and unprotected stems, and stocking appears more than adéquate.

There are localities in this same cutting block that did not

succeed as well. Where browsing was heavier during the third -and fourth
winters high mortality has resulted and stocking is now very poor. As
pointed out earlier, this uneven pattern of-success and failufe within

one cutting block can be expected because of the varied patterns of deer

use in the cuttings.

- Exclosure No. 2

This was.constructed in the second of the club's cuttings which

began in 1957 and continued for 1 1/2 years. It is located near the
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Exclosure No., 1, aspen suckers after two growing seasons,

Growth inside was twice as high as outside,

Figure 60.

Exclosure No. 1, after four growing seasons.

Figure 61,
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‘East Gate'ip NW 1/4 NE 1/4, sec. 13, T. 21 N., R. 2 W. Browsing was
particularly heavy there in the hard winter of 1959 and again inl1960.
Much of the good growth the suckers had put on in their first year was
browsed or broken. However, recovery was very rapid and after four
érowing seasons there was not a conspicuous difference, Duriﬁg the hard
winter of 1962 a heavy deer concentration again browsed this area of
five-yeér-old growth and again damgge was severe. A great deai of
breakage occurred, of the type described by Westell (1960) and mariy of
the steﬁs that had recovered from damage two and three years earlier were
rebroken. Figure 34 is a photograph of broken stems adjacent to this
exclosure. There was rather good recovery following this and stockipg
at present appears to be adequate. Whether or not quality will be

affected due to deformity or disease cannot be answered until later.

Exclosure No. 3 .

The location of this.plot was selected to include regeneration
of both 1arge-toophed anﬂ trembling aspen. It was placed between clones
of these two species after they were cut in the spring of 1960. It is
in cutting block No. 5 located along.Rollway Road in NW 1/4 NE 1/4,
sec. 20, T. 21 N., R. 2 W.

Browsing on the growing suckers was immediately evident during
the first summer in this location. Figure 62 shows the growth that was
apparent inside the fence and its absence outside in July, 1960. There
was little noticeable difference between species. Browsing pressure on
this area remained high through its‘first winter, the mild season of
1960-1961. This was the first cutting to take place on the western side
of the club, and deer concentrated on it heavily throughout. A feeding
station within 1/4 mile of this location probably added to the pressure

here. Growth was good in the second growing season and although a
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: diffgrence could be seen by that fall it was not too startling. Very
heavy browsing occurred again in the second winter, and during the third
growing season the damaged sprouts'took on a stunted, brushy appearance,
. particularly on the large-toothed side, Browsing and breakage was the
rule again in the third winter and by spring the contrast between the
protected and unprotected stems was extreme (Figure 63). As the growing
season got underway it was appareﬁt that there was high mortality in the
damaged growth outside the fence, and that it was much more noticeable

in the large-toothed sprouts than in thoée of the trembling aspen. Three
seasons of sustained heavy browsing.here have brought severe damage and

probably greatly reduced successful regeneration in this locality.
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Figure 62, Exclosure No. 3, newly constructed. Suckers about two
months old. Outside already showing browsine.

Figure 63, tExclosure No. 3, after three growing seasons. Suckers
inside of fence about four times as high as the heavily
browsed -growth outside,
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Counts and Surveys

Roadside Counts

Deer are easy to see from a car on Mid Forest Lodge. A drive
of a few miles on any of the roads or trails is almost certain to provide
several sightings. The many openings, small and large, and the numerous
rye patches atﬁract deer close to roads quite consistently. Driving to
see deer is a favorite pastime of the members, The deer have become
accustomed. to cars traveling around on the trails and are not frightenéd
very much by them particulafly since they arg.never.éhot at from cars
as they are in muéh of tﬁe publiclland.

During the four years of my Qork on the area I customarily
recorded the ﬁileage of all my driving on ciub roads and tallied all deer
seen during this travel. Identifiable deer were recorded as bucks, does,
or fawns; those unidentified were so recorded. Several nights each
summer and fall I made special visits to the club for the purpose of
shining deer from a car with a spotLight;ﬁd”obtain?preseason sex and
age counts. Other than these shining counts ; made no special trips to
census deer by car. I was not able to ;pend enough time after the
hunting seasons to make any worthwhile_postseason sex'and age counts,
This might have been desirable in order to attempt a calculation of”
total population baéed on the kill and the sex-age ratios before and
after hunting season. The few counts which were made in the early winter
are of no use in this respect as no bucks were observed on any of them.

During the summer and éarly fall whén fawns were easily identi-

fiable and closely associated with their mothers, my sighting records
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-included an additional category for family size. This was to determine
the relative numbers of single, twin, or triplet fawns for does that were
seen accompanied by their young. I had hoped that some index of pro-
ductivity could be develbped from this, as no étherAdirect measurement
~of it seeﬁed likely. Also,'there appeared to be somé possibility of
obtaining“recordS'of fawn sightings from club members. A few who visited
the club regularly in the summer were interested in keeping recor&s, and
I felt that the most useful and easily kept data would be the single-'
twin-triplet sightings. AlthoughAtﬁis outside assistancé was never
'developed.I continued to keep my fawn sighting records in this manner
throughbut the study, and they appear to be of some significance.

Table 25 presents a summary of my.deer sighting records. They
Begin in the late summer of 1958 and extend through the fall of 1961,
The data for each year is grouped into two periods: summer-fall, which
begins in June when fawns start to appear énd exténds to the deer‘huntiﬁg
season, November 15; and winter;spring, beginning after deer season,
December 1, and extending to the end of May. The latter pgriod is of
doubtful Qalue. Deer sightings are much less frequent and sex-age ratios
virtually meaningless. This is due to the limited amount of winter
travel on any but a few main roads and the high mileage in the épring
when bucks are very harq to identify.
| The rate of deer sighted per 100 miles of travel is useful to
the extent that it reflects relative deer abundance with any consistency,
Such an index may have reasonable accuracy when it is based on very large
volumes of travel and sightings, for example, those kept by Michigan
Conservation Officers on.batrol. Many years of these records.have shown

general trends quite well (Figure 4). The Mid Forest sightings, while
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limited in volume and influenced by factors which draw deer near to roads,
are nevertheless repeated observations under fairly similar conditions

on the same area; and they show rather close correépondence to some other
measurements. In Figure 66 a curve representing deer seen per 100 miles.‘
is superimposed“bn three other poﬁuiation indices, It folléws the trends
of pellet counts and buck kill rather consi;gently and'shogld serve to
reinforée the indicated trend.

The data from these counts which proved to be of most value to
the study were the ratios of bucks, does, and fawns seen prior to the
hunting season. Only deer that were positively identified were iﬁclﬁaed
in computing these ratios; they amounted to about 75 per cent of the total.
The middle columns in Table 25 list these preseason ratios along with the
less useful ones from the winter-spring periods. They are expressed as
numbers of does and fawns per'éddlt buck. Their principal use, expléiﬁed
in the following chapter, was in defiving total population estimates from
reconstructed, preseason buck pqpulations. The figures so derived were
quite acceptable each year and thus lend credence to'my observed ratios.

| “ I&he columns én the right in Table 25 give the single-twin-triplet
distribution 6f the fawn sightings and include rates of fawns per doe
each year.. I believe these figures reflect relative reproductive success
quite distinctly. However, they are not an accurate measure of true pro-
ductivity rate for they do not include the portion of does with no fawns.
The high proportion of single fawns in 1959 plainly shows that year's very
poor productivity; the increase in twins in 1960 and the jump in triplets
in 1961 obviously indicate a two-year improvement in production.

The 1961 crop of t?iplets appeared to be very unusual. Several

of the club members commented to me that they had noticed more does with
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‘three fawns that year than they could remember ever seeing before. This
was also the year that thé.captive deer at the Houghton Lake Wildlife
Experiment Station's deer pens produced a record number of triplets, six
sets out of 24 does fawning. 'This was three times as many triplets as
ever produced'thére before;' There are no clear reasonﬁ for this record
production. However, it seems likely that the exceptionally mild and
open winter of 1960-i961 could have been an important factor.

Another fﬁct confirming the apparent high productivity on the
club in 1961 is the excgptionally large proportion of yearling bucks
(82 per cent) in thé 1962 kill (see Table 15 and Figure 45). This was
the highest percentage recorded-on the clﬁb during five years of study,
‘and it wa§ higher than any other reported fqp the region (see Figure 715.
As was pointed ou; in an earlier discussion on the yearling age.class
:such a high representation of yearlings must reflect both good fawn

production in 1961 plus good survival over winter in 1962,
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Winter Track Counts -

It is tempting to make use of deer tracks in some way for:
censusing or measuring activity. They are such tangible, easily couﬁt-
able evidence of deer presence. Numerous track countiﬁg techniques have
been developed and ;ried by deer managers with varying degrees of success.
Certaiﬁ of them were considered for use on this study but none 5ppeared
Fo be practicable under existing circumstances. However, duriﬁg the
first winter of tﬁé_sthdy, while snbwshoeing-bn different parts of the
club, I was impressed by thé conspicuous difference in abundance 6f deer
tracks between cutover areaé and other sections. In the‘hope that track
céuntiﬁg might provide some:useful measure of relative deer use in the
~ cuttings I began keepiﬁg récords of tracks seen. The figures seemed to
give promising results and I therefore continued the practice each winter,
making numerous trips to.various parts of-the club for this particular
purpose.

On each trip I tallied all deer tracks that I crbsSéd'on my
route of trayel. I made no attempt to eliminate ;ecrossings by individual
deer. When tracks were heavily grouped I made as good‘a judgment as
possible on the number of complete crossings. At times this required
following tracks in both directions to unravel the tangled trails. I
attemﬁted'to count only fresh tracks, and for this reason usually made
the trips within a day or so of new snowfall. The route traveled was
plotted on a map as I went, along with the approximate locations of the
tracks crossed., I also plotted the locations of cutting boundaries as
they were encountered.

. The general location ofteach trip was planned beforehand, but

‘the exact route was not predetermined, I traveled generally in a
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‘wandering course determined mainly by locations of the various cover
types which I wished to examine, the lay of the land, and the amount of
time available. Uspally the route was a wide circuit beginning and ending
at the point where I was able to park my car. The general locations were
selected to include cuttings of different ages and uncut areas in all
parts of the club. In all but one trip the travel was on foot, and in
most cases snowshoes were required. The lengths of trips varied from

two to four miles and averaged 3.2 miles. The exceptioﬁ was a trip made
on a Polaris Sno-Traveler, a track-driven motor sled, when a total of

12 miles was covered one forenoon in February, 1960. Altogether.ZS of
these track-counting trips were méde.during five winters and they covered
a total of 90.miles.

" In ahéiyging the data it was decided that location with respect
to cuttings and age of cuttings were the two most important factors
affecting track frequency. Accordingly the distance traveled and the
number of éracks counted were organized in two cétegories of location and
four of age. The resulting classification is shown in Table 26. Routes
that were 1/2 mile or more from any area of previous cutting were all
grouped toge#ﬁer. Routes in cuttings'or within 1/2 mile of them were
grouped in a second category. Cuttings were glassified according to age
groups of less thah 1 year, 1-2 years, 3-4 years, and 5-6 years.

The bottom 1iﬁe of the table shows the éverage rates of tracks
per mile for each category. Figure 64 portrays these rates graﬁﬁicélly..
We can conclude from these data that winter deer activity is much greater
in or near cuttings than away from them; that cuttings one to two years
old are most attractive, but newer ones or older-onés up to six years

are all relatively heavily used-by deer in winter.
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Figure 64, Winter deer track counts on Mid Forest Lodge.
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Figure 65, Comparisons of two independent estimates of deer popnlgtion
on Mid Forest Lodge; one based on pellet surveys, the other.
on ages of bucks killed and observed sex-age ratios. :



POPULATION DYNAMICS

Estimation of Numbers

The question of "how many deer?' is the basic one which must
be answered before any logical analysis of population changes or projection
of future management can be pursued. Census methods, at best, on an area
the size of Mid Forest Lodge must be approximations based on sampling.
Numerous approaches to the estimation of deer numbers are available, yet
few of them were feisible‘in this study bec;use of severe manpover li;ita-
tions. One of the more widely used methods in recent years, the pellet
count, proved to be adaptable to my needs. I have descfibed my procedures
in applying this method and the results in a previous chapter.

Because of the pellet count's rather wide confidence liﬁita from
sampling erfor I felt it was neceiiarj.to-check'theae estimates against
some other completely independent method, for example one based on kill
figures. In this way Leopold et al., (1951) in the Jawbone herd study
compared their pellet count estimates with those derived from kill plus
herd composition. The latter method is essentially that described by
Lauckhart (1950) and requires, in addition to kill estimates, buck:doe:fawn
ratios observed before and after the hunting season. This had to be ruled
out because of my inability to get adequate data on postseason ratios.
Likewise, two of the approaches developed by Eberhardt (1960), the sex-
age-kill method, and the kill-effort me;hod were both not applicable to

my data because of the lack of sufficient information on antlerless deer
and daily hunting effort.

184
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A method that did prove to be feasible, however, was one that
made use of my series of hunting season buck ages plus my preseason herd
composition figufes. From these elements I was able to derive a second
set of population estimates to check against those from pellet counts.
The method is described below and its results are compared with those of

the pellet counts.

Estimates from Buck Ages and Preseason Composition

The aging of a large portion of the buck kill;lwhich has been
done for five years on the club, grovided a series of gdod estimates of
buck age structure each year. Hunting season 1ossés and winter mortality,
when occurring, have been measured. All other mortality is assumed to
be negligible. Therefore, it.was possible from these data to project
backward the known numbers of bucks in each age class and reconstruct
for any one year the number of bucks th;t must have been alive before
hunting season.

Table 27 shows this reconstruction in the forﬁ of a modified
life table. For every year the number of bucks killed in each age class
is listed along with the additional bucks that were alive that year bﬁt a
killed in a later year., This yieldsva total of adult bucks that were
alive preseason each year. For example, in 1958 before the hunting
season the following adult bucks were present on the area: 155 that were
killed later that year, 38 yearlings and 16, 2 1/2-year=-olds thaﬁ were
killed in 1959; 11 yearlings and 3, 2 1/2-year-~olds killed in 1960;and
2'yearlings eventually killed in 196l. 1In addition there were 12 of
unknown ages that died in the‘heavy winter loss that o;curredvthat.year.

These add up to a total of 237 adult bucks which must have been there in

1958.
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These totals are most accurate through 1960. The data for
1961 and 1962 are incomplete for they do not include the animals that will
probably be killed in 1963, 1964, and 1965. An adjustment for these years
can be estimated, based on average kill and age distribution of previous
years. Thi; would raise the 1961 and 1962 figures by about 7 per cent
;nd 25.per cent respectively.

It sh;uld be emphiaized again that these totals of adult bucks
are mininﬁms, based on 511 known mortality, assuming only negligible
additionil mortality arid no appreciable 3alns or losses through movement
in or out of che area.: |

With eicimﬁtes of adult buck numbers established they can then
be applied to the buck:doe:fawn rat;?a observed during the summer car
counts and expanded to estimates éf total fall popula;ion. These in turn
become spring population wheﬁ:hunting removals ;;d winter losses are
deducted. For example, 237 bucks were present in 1958; the buqk:doe:fawn_f
ratio wa# 1 : 3.8 : 2,2; therefore there were 237 :ﬁ900.: 521 dger on the
area, a total of 1;658 for the fall 1958 pbpulation estimate. When 184;
the 1958 harvest, and 590, the winter losses, are deducted, a spring
to£31 of 884 is obtained.

In Table 28 the computed total population estimates are listed
for each year. Also included in the table for comparison are the estimates
of total populatio# derived from pellet éounts; this is the data which
wag presented earlier in Table 21, The estimates as derived from the two
indepen&ent methods are also compared graphically in Figure 65.

The two methods show very close similarity in estimated deer
numbers provided the 1959 pellet count is disregarded. I have discussed

this earlier in the pellet survey chapter and shown why the method used
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Table 28. Estimated deer population on Mid Forest Lodge, 1958-1962.
Comparison of two independent methods

Total Deer per Total Deer per
Season Year deer 8q. -1}3 deerxr 8q. mile
Fall 1958 1658 58.7 2229 78.9
Spring 1959 884 31.3 1455 51,5
Fall 1959 1141 38,9 1127 39.9
Spring 1960 957 33.9 940 33.3
Fall 1960 1222 43.3 1390 49.2
Spring 1961 1040 36.8 ' 1200 42.5
Fall 1961 — 1593 56.4
Spring 1962 1360 . 48.1
Fall 1962 1750 61.9

that year was faulty. The pellet count technique used in 1960 and 1961,
I believé, has given the best population estimates for the area. The
figures derived from the other method will tend to underestimate the
n;mﬁer of deer on the cluL, but in the absence of pellet surveyvdata,

as in'i§62, these estimates should be acceptably accurate.

Indices to Population

Tﬂé two separate series of estimates of deer population pre-
sented above both show a trend pattern: a decrease from 1958 to 1959, no
change from 1959 to 1960, and a steady increase from 1960 to 1962.. It is
very significant, I believe, that thia-same trend is shown quite clearly
by data from three other sources, each independent of the others. These

are, deer seen per 100 miles of driving, fawns seen per doe, and hunting

éeason buck kill.



189

These three indices, together with the pellet count estimates,
are shown superimposed graphically in Figure 66. The data and the methods
for each of these have all been presented and discussed in preceding
cﬁapters. I am portraying them together here to show the general simi-
larities in their trends ahd to emphasize the very definite changes in

the club's population which they reflect.’

Life Equation

The analysis of year to year changes in a population is often
clarified by the use of some sort of life eéuation table. This is usually
.in the form of a balance sheet which shows the gains and losses aﬁd the
sex-age structure for a single year. Known values are used wherever
posﬁible and unknowns may be interpclated. An accounting of this‘type ié
essential to the game mﬁﬁager seeking to idehtify'and evaluate the factors
acting upon a population.

1 have constructed a form of life equation for the Mid Forest
deer herd covering the four years 1958 to 1962. It is presented in
Taﬂle 29, Each year-b#gins with the fall, prehunting population and ends
at the same point the following year. Fall sex-age structﬁres are based
on observed ratios from‘car counts; hunting removals and winter losses are
known from survey data; rates of change in populhtion are derived from
population estimates as listed in Table 28; spring sex-age structures are
computed from known removals. In.éstimating the potential production the
average in utero productivity rate of 1.4 was used each year. This is a
12-year average rate for the state;s northeast food shortage area. It
was determined by Conservation Department autopsies of does accidentally
killed during the gestation period (Ryel and Fay, 1962). It applies to

adult does only; does under one year in this area have a negligible rate, .08.
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The salient points brought out by this table are listed and
discussed be;o!.

1) The hunting harvest has averaged around 14 per cent of the
fall herd. It was 10 per cent in the bucks-only season of 1961, and in
the othcr.three seasons, when an antlerless harvest was included, it ranged
from 13 to 17 per cent.

2) During seasons with antlerless harvests the buck kill was
two to three times as great as the antlerless kill. |

3) The heavy dieoff in 1959 removed nearly one-third of the
1958 prehunting herd.

4) Population structure in the spring is normally around 55
per cent adult does and 5 per cent bucks. In 1959 following the heavy
loss of fawns it was 75 per cent does and 7 per cent bucks.

5) With the fairly low reproductive potential of 1.4 common
to this part of tﬁe region the potential increase in the breeding herd
is at least 75 per cent. Following the high fawn losses in the spring
of 1959, with the herd heavy to adult does, the potential increase was
over 100 per ceug.

6) The actual increase in the 1959 season was the lowest of
all, only 26 per cent; greatest was 53 per cent in 1961. Averagé increase
for the four years was 35 per cent.

7) Actual productivity was highest in 1961 with a rate of
1.14 fawns per doe, poorest in 1959 with .58. The averlge was ,81
fawns per doe.

From this.balance sheet of increases and decreases in population
it will be seen that the éreatcst annual loss to the herd is the one

represented by the apparent difference between potential and actual
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.productivity. How much of this is a paper lois or to what extent actual
mortality is océurring cannot be measured or estimated from my present
knowledge. Thnie vas no practicable way for me to determine the in utero
productivity rate of Mid Forest deer. However, I see no reason to
believe it would differ greatly from the average rate determined in the
hundrédl of autopsies of deer in this general problem area. In which
case we must assume that a large number of the deer conceived each year
do not survive.

A graphic portrayal of the fluctuations implied by this ;1fference
between productivicy rates is shqvn in Pigure 67. Points that are known
from valid estimates sre connected with generalized curves shown as
solid lines. The broken line curves extend to a height each year deter-
mined by the estimate of potential production based on the 1.4 rate.

This type of generalized population curve was constructed for the Jawbone
herd in California by Leopold et al. (1951), and I have borrowed the
design of it from them. The similarity in the patterns is striking.
While it is not clear from théir discussion how they derived the peaks

to which they draw their fawning curve, I presume they have selected a
theoretical reproductive potential. It is interesting that my data,
based on a measured potential for this part of Michigan, yield the same
form of curve.

The implication from this assumed drastic, annual fluctuation
is that there is a high fawn mortality, either prenatal or postnatal,
or both. Thiﬁ 1nferfed mortality was greatest in the spring of 1959
following the winter of the heavy dieoff, but it appeared to be almost
as great in 1960 and again in 1962. Both of these seasons followed

winters that were very aevefe, but they were winters when the club had
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little or no starvatioﬁ loss. The year in which actual production came
closest to the potential increase was 1961. This followed an exceptionally
mild winter and was the season when 6bserved doe:fawn ratios were high |

and triplet fawns were conspicuous.

Losses in potential fawn production can be computed #s follows:

L. 15 per cent in 1959, 59 per cent in 1960, 29 per cent in 1961, and 62

per cent in 1962,

The disparity between potential and actual population increase
is-encountered in most deer population studies. It represents frequently
tﬁe greatest singlé loss.in the annual tﬁrnover, and yet it is a mortality
'that is extremely difficult to observe or measure, Stillbirths, or fawns
dying shortly after birth, are almost impossible to find in:the fieid or
to count in any way. An experimental approach hgs been tried in Michigan
with captive deer. Verme (1962), reporting on this, showed that both pre-
natal and postnatal deaths occurred, with the latter most frequent. M&st
of the mortality was within 48 hours after pgrtutition. The rate was
directly affected by the dietary pléne of the pregnant does. Severe
dietary stress induced 50 to 90 per cent mortality, and a loss of 10 to
20 per cent appeared to be normal even under good food conditions. Also
in Michigan, Eberhardt (1960) has used age ratios and embryo counts from
state surveys to estimate fawn mortality rates in this part of Region II.
His data indicate an aver;ge 30 per cent mortality for fawns up to six
months of. gge. |

It 18 obvious from this that range deficiencies, whether brought
about by overstocking, or severe weather, or both, cannot be judged solely
on the dégree of ﬁinter starvation., The slightly delayed, and muﬁh harder

to detect, fawn mortality is likely to exact an even greater toll tham

star§ation, and may be serious even when winter survival is good.
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Some 1nfer§ncés regarding carrying capacity of the club's range.
can be drawn from the data summarized iﬁ the life equations and the popu-
lation curves. obviouély, in 1958-1959 the wintering herd of approximately
1,500 deer (50 per séuare mile) was' larger than the habitat could support.
The dieoff in the 1959 winter took them down to 900 (32 pér squaré mile),
and fawn production was very poor that summer. In the following . winter,
also a hard one, the herd pemained at this lower level and came through
withoutffurther heavy_Lossgs. We know, however, that browse utilization
. was severe and that productivity was again much reduced. This rather
clea:ly indicates that, while carrying‘capacity-was higher than the year
before, the herd still exceeded it.

The next wintet, 1561, was mild a;d no real‘test of carrying
capacitf; The population level was about 35.per square mile. There was
no starvation and fawn production was high, The hefd, much enlarged, went
into:the severe 1962 winter at the level of about 50 per square mile, just
aé in 1959. Continuing improvement in the range permitted this large herd
to éurvive without an appreciable dieoff; but, as in 1960, reproduction
was sharply curtailed and utilization of winter food was very heavy.
Although 48 animals per square mile were carried through it would be wrong
to agssume that the range could safely sustain that level.

Carrying capacity of deer range, as it is usually understood by
gamé managers,.ia the maximum number of animals that can regul#rly be
maintained over winter witﬁout detétioration of the animals' physical
coﬂdition'ér productivity. There is no exact way, as yet, of measuring
deer carrying capacity. -The mauagef must rely upon empiricdl procedure-~--
observing results of known population levels and adjusting future levels

accordingly. In this case, four years' data are scarcely enough to build
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bn, particularly in the‘absence of any quantitative measurement of browse
availability and Qtilizttion. However, guided by present knowledge of

the herd and the range, I feel that a fair appraisal of the club's carrying
capacity can be made. I believe that the range now villzsupport through
the winter about 25 deer per squiféini;é, and, while its capacity has

been improved significantly in the past‘aix years, it is hot likely-to

be further increaseq. I think the herd can be safely held at this level

. oﬁly if foreﬁt thagement is continued. Although this may be too high

a level to permi;,quick Tecovery or reappearance of high preference food
plants, I believe thgt the quantity of sustenance browse produced by the
cutting program will not be impaired and that this will adequately support
& herd of thies size. ‘Sucﬁ a herd could be expected to reproduce at the
rate of about 40 per cent; itvvould yield a fall population of 35 per

square mile and a harvestable surplus of about 300 deer on the club.




COMPARISON WITH OTHER AREAS

Much has been learned about the d;er on Mid Forest Lodge.. To
evaluate properly the things that have happened to the herd there and to
seek relationships with habitat changes comparisons should be made with
other deer herds and with places where the habita;”;;s not been altefed.
Ideally, there should be a control area, matching in size and in general
-range conditions, and capable of providing comparable data on its deer
population. Unfortunately, no such areﬁ was known'which would qualify
in all respects as a suitable control. The very few areas on which
complete hunter and bag checks could be made were either too small, too
distant, or too dissimilar in habitat to be considered for intensive study.
The Rifle River area is a good example. A complete and detailed hunting
season check is made there at a single entry gate. Itsideer range is
very similar to Mid Forest, it is reasonably close to it and could be
- worked on conveniently, and it has had no cutting program (until very
recently). ‘However, being oniy 6.7 square miles in area it was much too
small to provide reliable population data. There is good evidence of a
considerable movement of deer on and off the area, and I felt it unlikely
that data collected there would truly reflect conditions on the property.

The Turtle Lake Club was considered initially as another area
suitable for detailed study. It did not qualify as a control, for it wﬁs
also undérgoing an aspen cutting ﬁrogram, and it provided no means of
éhecking hunting or kill completely. However, its'heré was extremely

underharvested and its range heavily damaged. There appearedbto be a

197
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‘posgibility of examining herd reéponse to a cutting program that was not
accompanied by any effective amount of herd control. Field work on this
area proceeded only as far as making two de;d.deer searches when, for
reasons unrel#ted to the ne;its of the properﬁy'as a study area, it was
discontinued.

Lacking # true control situation comparisons have ﬁyd to be
made with whatever data were available. Fof';he most éart these haQe
been hunting season records from'six different areas in the state where
a check of some type has been made over a period of years. Also, applicable
data on a county, district, and regional scale are available from.the
Conservation Dep;rtment's various statewide surveys. The several areas
- and surveys uséd'ﬁre briefly described below, followed by the comparisons

with Mid Forest population.gaté and a discussion of their significance.

Description of Other Areas'

Location and Source of Data

The locations of all areas described below are shown on the map

in Figure 15.

Region II
The northern 34 counties of Lower Michigan, this is an adminis-

trative region of the Department of Conservation. Statewide deer hunter
numbers and deer kill figures are obtained each year by the department
from a postcard poll of licensees. The sample polled normally amounts

to about 10,000 out of 450,000 hunters. Information on where licensees
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ﬁunted, their'éuccess, and what they killed is most accurate when applied
. on & regional basis% _Estiﬁites for smaller areas, such as districts or
cornties, are much less exact because of the reduced sample size. Bio-
logical data on dee; killed are obtained by exlmihtng deer at highway
checking stations and in locker plants. Locations of kill are recorded
by township. This information is normally summarized on. a regional
basis; however in Region II an internal subdivision is separated. It

is the following area.

Northeast Food Shortage Area

This is a subdivision of Region II that 1nc1udes’Crawford;
Oscoda, and Roscommon Counties and parts of eight others totaling 4,000".
square miles., It has had the léngest history of overpopulation and range.
damage in the state. This is the smallest area that the‘ﬂegr biolggicil :

data from statewide surveys can be related to.

District 7

The administrative district of the Department of Conservgtion
‘that includes the 8ix counties Crawford, Oécoda,.Alcona, Roscommon, Ogemaw,
and Iosco, a total area of about 3,600 square miles. It is the smallest
area iﬂto which the statewide pelléévéoﬁnt estimates of population size

can be divided.

Roscommuon Coum:y

Mid Forest Lodge is located in this couﬁty. Normally none of
the statewide surveys can be broken down into as small an area as ;
county. However, data on buck kill and hunting pfessuré are available
‘on & county basis and are.deemed accurate ehough for the purpose of

portraying trends in buck kill.
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Sources of data for the above four geographic areas: Ryel, 1961,

1962; Ryel and Fay, 1962; and unpublished Game Division records. .

Rifle River Area

A state-owned area of 6.7 aquare miles in Ogemaw County, it is
approximately 30 miles northeast of Mid Porest Lodge. Deer range and
hiatory of the herd is very similar to Mid Forest. The area has been
adminiateted_as a fisheries research project and is now in the state parks
system. Aspen cutting was begun in l962.v All hunters and fishermen must
register in and out through a single gate daily. All deer taken are
weighed, aged, 'and examined.

Sources of data: Ruch, 1962; and Game Division unpublished

records.

Bois Blanc_Island

This is an island of 33 square miles located in Lake Huron
timmédiately east of the Straits of Mackinac. The habitat is principally
northern hardwoods and conifer swamps. Most of it is mature s;cond growth,
with very little being harvested. The deer‘her&;‘introduced about 50 years
@go, built u;‘rathé:,alowiy and not until about 1958 had it overbrowsed
much of ghe range; Antlerless deer have been killed since 195§. The.
physical condition of the animals has deteriorated rapidly since over-
browsing and is now the pocrest of any area in the state, A checking station
on the island determines nunber.of hunters and number of deer killed; a
large portion of the kill is weighed, aged, and examined.

Source of data: Johnson et al,, 1963; and unqulished Game

Division records.
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Beaver Island

| This island of 55 square miles is located in northern Lake.
Michigan. Deer were introduced in 1927, have never.built up to s?rious
overcrovd;ng levels, ‘There is no serious winter food problem though in
the past few years browse lines are appearing. The range is mixed hard-
woods and conifer swamps with much abandoned farmland. It is maturiﬁs
second growth with virtually no cutting in recent jears. Antlerlesé deer
have been hunted since 1957. A cheéking station on the island counts
hunters and deer and examiﬁes a8 large portion of the kill,

Sources of data: Johnson et &l., 1962; and unpublished Game

Division recpfds.

Canada Creek Ranch

This is a private deer hunting club of 20 square miles, located
in Montmorency County about 70 miles north of Mid Forest. Membership is
1,600; deer hunters number about 500. The range is latgelflsecond growth
aspen an& aspen-oak, with a diversity of other forest types and openings,
Its history and that of the deer herd is quite similar to Mid Forest's.
An aspen cutqing'program wasg begdﬁ in 1959 with an‘annual éut of about
1.5 per cent of the area. Antlerless deer have been hunte& during four
seasons, K;ll records are coqpiled from volunteered hunter reports; no
exactifigures are availablelon number of hunters and no checking of deer

is done.

Source of information: unpublished club records.

Lost Lake Woods

. A private deer hunting club, this ts an area of about 14 square

miles in Alcona County, 70 miles northeast of Mid Forest Lodge. Hunting
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Pressure averages about 500 hunters each year. The range is second growth
forest, dominantly aspen, with oak, swamp conifers and various other types
intermixed. Aﬁ aspen cutting program, very similar to Mid PForest's, has
been under way since 1956. About 3.5 per cent of the area is cut annually.
Some antlerless deer have been taken for seven years. The ciub does not
make a complete éheck of hunters or kill; records are based on voluntary
. reports. This area, its deer herd, and its management resembles Mid Forest
Lodge more closely than any of the others listed.

Sources of information: records of club and of Packaging Corpora-

tion of America.

Hiawatha Sportsman's Club

This private deer club, covering about 56 square miles, iq the
largest in the state. It is located in Mackinac County of the Upper
.Peninsula about 40 miies'northwest of the Straits., Average hunting
pressure is ébout 350 hunters. The cover is maturing second érowth,
principally.aspen; mixed hardwoods, and conifer swamp. No timber has
been harvested for ﬁ;ny'years. The deer herd increased rather slowly to
a peak in aboﬁt 1955. Numbers have noticeably declined since then. The
area is very consﬁicuously overbrowsed, both winter and summer range.

_ There has never been any harvest of antlerless deer. Runting records
are from the members' voluntary reports.

Source of information: club records.

Comparison of Deer Populatiqns

Although in general more is known about the deer on fhe assorted

areas being considered here than on any other localities in the state,
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'there.is not good uniformity among them in the types of facts known or’
the methods of obtaining them. Kill figﬁres, while available for all
of these units, are based on complete counts on only a few and are
estimated in various ways oﬁ the others. Hunting pressure and success
figures likewise vary among them. Biological facts from deer examina-
tions are avaiiable from only four of the localities, but with no con-
sistency in sampling. Pellet count data are limited to the two larger
" geographic areas.

| Upon analyzing the assembled facts I have decided that the most
useful comparisons can be made from three types of data: anmnual buck kill,
biological measurements, and pellet count surveys. These data have been
extracted and are compared to similar data from Mid Forest Lodge in the
following sections. Beéause of its possible value for ofher_qomparisons
and for futuré reference I have summarized all of the hunting season
information that has been assembled from the various areas and am

including it in a series of tables_aﬁpended to the end of this chapter,

See Tables 30-42, pp. 213-222.
_ Buck Kill

The one measurement common to all of the areas considered is
the annual buck kill. The harvest of bucks is not necessarily a con-
sistent reflection of total deer population. It is influenced by hunting
presaure,‘by weather, and, of.course, by the proportion of the herd that
is made up of the adult buck segment. Nevertheless, if hunting pressure
is assumed to be reasonably consistent from year to year, changes in

buck kill will usually reflect population changes on an area with enough
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precision to show general trends. To a certain extent, also, the size
qf‘a population will be indicated by the buck kill, provided that the
relative level of the hunting pressure is also considered.

Primarily for the purpose of compariné population tremds I
have made comparisons'of the Mid Forest buck kill with that of eight
other areas. These are presented as a series of curves in Figure 68.
in order to show the trends more clenrly I have smoothed the curves by
plotting 3-year movingzgverages.' This has removed much of the sharp,

" year to year fluctuations and emphasizes trends over longer periods.

Thév;ost significantzfeature brought out by these curves, I
believe, is the sﬁbtainedrupward trend of Mid Forest since about 1955.
None of the other areas sth this. Four of the units having very similar
past histories-4failing carrying capacity caused by the combined factors
of overpopulation and forest maturity--are Rifle River, Roscommon County,
Canada Creek, and Lost Lake WOO&S. Thelr curve patterns are also.very
similar: rather drastic ups and downs but with ;n overriding decline from
the late 1940's, Mid Forest, too, should have conformed to this pattern.
Its apparent nonconformity during the past six or seven-Qears indicates,
I believe, an improvement in carrying capacity which none of thg other
areas can show. ‘

Areas with relatively different deer histories have curves of
different patterns. Bois Blang Island has had a later, but steady,
buildup of deer until overbrowsing culminated suddenly in the late
1950's. This has been accombanied by a continuing increase in hunting
-pressure which érobably amplified the rising buck kill, The Hiawatha
Club also had a later but steady deer buildup with a sudden development

of overbrowsing. Light hunting pressure there has undoubtedly attenuated



Deer per square mile

205

[ MID FOREST LODGE

BUCK KILL PER SQUARE MILE

G-
L /-—\/\/ 3-YEAR MOVING AVERAGE
4
2 & .
L #
TN N N T T T T 0 O I O O O I
'47 '50 's5 '80
8r 8
[ RIFLE RIVER AREA [~ BEAVER ISLAND
G-W °r
4l 4
2 2
juee. ™ - . ‘/\
T N Y 1 T T T N T Y I O O e e o S O O OO §
47 '50 '585 ‘60 '47 '50 'S5 '60
8 . ' 8r
| BOIS BLANC ISLAND | ROBCOMMON COUNTY
6— \/\
4—
2—
) ALt r i lrr et
'q7 '50 '66 '60
8r '
| CANADA' CREEK RANCH
e -
4;\/\/-\
L. _ o "
2-— «
NN RN NN NN
‘47 'S0 ‘65 ‘80 - 'ay '50 ‘5§ ' '60

I HiAWATHA cLUB or ,
6 =

sl 4
Lo v p e p sy Do e vttty
‘47 '50 'S5 '60 97 '50 '55 ‘60

Figure 68. Trends in buck kill on Mid Forest Lodge conpared with
: " eight other areas, 1947-1962.
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-the rise and fall of the buck kill trend. Beaver Island deer have never .
buiit up to an overbrowsing level. Hunters have increased in recent years,
and this has caused the moderate increase in buck kill. The Region II
kill reflécts ﬁany factors and seems to indicate a fairly stable popu-
lation., 1Its prelnnthlevel, however, is lower than it was in the 1940's.
The current method of oﬁtaining kill figures does not go back far enough
to show the drop that occhrred late in that period.

The wide differences in hunting pressure between areas makes
comparison of population levels difficult. Probably the greatest amount
of hunting is done on the Rifle River Area where 60 or 70 people per square
mile may be huntiné on opening day. Roscommon County is a close second |
with an average for the season of about 45 hunters per square mile. Lost
Lake Woods is next in rank with 35 per square mile,.follawed by Canada
Creek with about 25. The Region II average is around 20 hunters per
square mile; Mid Forest and Bois Blanc are similar with about 18; Beaver
.Island and the Hiéwptha Club have the lightest pressure, averaging from
4 to 6. The significance of this is that Mid Forest, with moderate hunting
pressure, is now harvesting bucks ét the same rate as the areas with very
heavy huntiig, and th; trend is upward. Since the buck kills on all of
them each year are probably very close to potential, it appears that

potentialé are falling off in other areas but rising on Mid Forest.

Biological Data

There was very little choice in selecting areas with which to
compare the biological data of Mid Forest yearling bucks. Measurements
from the statewide checking station surveys provided a comparison with

both the northeast food shortage area and with'thelbalance of the region.
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.These might be considered respectively as normals of poor and moderately
good range. The complete bag check on the Rifle River Area gave data from
a nearby range, fairly aigilar, but with a past history of somewhat less
overcrowding. Bois ﬁlanc Island figures represented an area which had
recently displayed an extremely loﬁ standard of physical condition in

its deer.
. The measurements.that are considered here are those for yearling
bucks. They include: thé percentage of the total buck kill that this age
class comprises, weight, antler beam diameter, antler points, and length
of hinc foot. The comparisons are shown'in the graphs in Figure 69.

The relation of the Mid Foresﬁ data to that of the other aréas
is quite clear in these superimposed curves. In 1958, when I began the
measurements, Mid Forest ranked low in all characteristics. In the
following four years it has improved very consistently in all of them.
Average weight has riseﬁ from the lowest to a very respectable rank close
to the tép. The other areas did not.épproach this degree of improvement.
Antler size on the club, both beam and points, similarly changed rank and
are novw close to the average for the main zone of the deér problem area,

In foot length, the limited data show Mid Forest having an
increase matching the others. It is interesting to note here that the
difference between areas is small in contrast to the differences shown
by thelﬁody weight comparisons, Thus the heavier deer.may not be pro-
portionately larger in frame than the lighter omes, and the weight
differences are likel; to Be_due to vlr;aﬁions in body fat storage. This

could be viewed as supporting the use of body weight as a condition

factor reflecting quality of the range.
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Figure 69. Data from yearling bucks exsmined in hunting seasons, Mid
Forest Lodge compared with four other areas.
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The percentage of yearlings in the bﬁck kill, as pointed out .
in an earlier section, is largely a factor of productivity and winter
survival, and in both cases reflects range quality. This factor on Mid
Forest has shown a rather spectacular increase since its drop in 1959.
In contrast the records from three other sources all show a severe drop
in 1960 as well as 1959, and Rifle River, though it rose in 1960,
declined aggin in 1961. It is quite evident that the severity of the
1960 winter was not as damaging to productivity and survival on Mid
Forest as it was elsewhere in the region. Also apparent is the fact
that improving production on the club has carried it fr;m below average

to as high a level as any the region has had for 10 years.

Pellet Counts

Thé Mid Forest pellet count data can be compared with no other
area of similar size in the state. In the Conservation Depaftment's
survey the region is sampled on a district basis, and this is the smallest
unit for which population estimates are available. A comparison of the
club with District 7 and with Region II is shown in Figure 70.

The Mid Foresf deer population is shown to be over twice as
high as the average for the region. In general, the region's deer herd
appears to be steadily declining, while on this club a distinct increase
has nearly restored the population to the high level of 1958,

In District 7 deer are nearly twice as abundant as the region-
wide average. (They are also higher than in aﬁy of the four other

districts in the region). For two years the population dropped very
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"noticeably, no doubt in response'to the shcgesaiﬁe severe winters of
1959 and 1960. Recovery in 1961 followed that winter's respite and a
leveling off is indicated in 1962. '

Mid Forest deer, though they'droéped steeply in 1959, resisted
the rigors of the following winter and recovered very well by the next
season. Since the club is a part of District 7 and conforms to the
general pattern of the district in its past history the contrast here,

I feel, is highly significant,

All of the above comparisons consistently point to an improving
situation for the deer on Mid Forest Lodge during a period when improve-
ment was definitely not the rule for other places in the Region. A popu-
laéion increasing from better production and survival at a time when
other herds were falling off because of lowering productivity and
repeated mortality; animals improving in physical condition, climbing
from bel&w ho;mal to at least as good cgndition as others in the region:
all of these enhancements clearly set apart this area and denote a basic
improvemenf in the habitat. Obviously something good'haé.been.happening

to deer range on Mid Forest Lodgé in the past five years.
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Tables 30 to 42

The followihg tables are appended to this chapter as supplemental |
information. They 8re compilations of hunting season data for the 13
areas discussed in the chapter and are presented here because of their

possible value for future reference and comparison. o |
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Table 30. Region II deer kill and hunting pressure, 1952-1961

' , Bucks Antlerless
Bucks killed Hunters per kill

Year Total Per sq.mi. Total Per sq.mi. Hunter Total Per sq.mi.
1952 41,200 2.9 305,860 21.8 .135 100,520 7.2
1953 42,520 3.0 309, 660 22.1 137 26,620 1.9
1954 32,820 2.3 285,160 20.4 .115 8,330 .6
1955 41,930 3.0 275,080 19.6 .152 A
1956 34,240 2.4 296,120 21.1 .116 11,580 8
1957 38,200 2,7 281,435 20.1 .136 13,360 1.0
1958 46,910 3.3 313,320 22.4 .150 18,908 1.4
1959 41,440 3.0 317,920 22.7 .130 31,160 2.2
1960 29,040 2.1 297,840 21.3 .098 18,640 1.3
1961 37,700 2.7 269,470 0 19.2 T W14 50 -
Tot. 386,000 27.4 2,951,865 210.7 229,168 16.4
Ave., 38,600 2.7 295,186 21.1 .130 25,463 1.6

Table 31. Roscommon Co., Michigan, deer kill and hunting pressure,
1952-1961 .

Bucks Antlerless
. Bucks killed Hunters per kill
Year Total Per sq.mi. Total Per sq.mi. Hunter Total Per sq.mi.

1952 2,800 5.3 29,065 54.9 .096 20.6
1953 . 3,330 6.3 30,070 58.0 - 111 5.0
1954 2,138 4.0 24,701 46.7 .087 1.1
1955 2,540 4.8 22,364 42.3 114 --
1956 1,491 2.8 23,570 44.5 .063 1.5
1957 2,045 3.9 21,954 41.5 .093 .9
1958 2,707 3.1 23,757 44.9 114 1.9
1959 2,623 5.0 25,486 48.2 .103 A 3.7
1960 1,656 3.1 21,805 41.2 .076 2.5
1961 1,755 3.2 20,279 38.0 .087 ==
Totl 21,330 43.5 37.2

Ave. 2,133 4.4 , 46.0 .10 3.7
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Table 34. Beaver Island deer kill and hunting pressure, 1946-1962

Ave, 45,7 o8-

” ~ Bucks  Antlerless
__Bucks killed Hunters per kill

Year Total Per sq.mi. Total Per sq.mi. Hunter Total Per sq.mi.

1946 75 1.4 278 4.5 .270

1947 43 .8 280 5.1 .154

1948 33 o6 200 3.6 «165

1949 27 o5 160 2.9 .169

1950 40 .7 162 2.9 <247

1951 26 ] 165 3.0 .158

1952 35 .6 130 2.4 .269

1953 30 .5 138 2.5 .217

1954 29 5 132 2.4 .221

1955 34 B 189 3.4 .181

1956 45 . 8 186 3.4 242

1957 62 1.1 262 4.8 +237 4b 8

1958 79 1.4 300 5.4 .263 71 1.2

1959 80 1.4 425 7.7 .188 105 1.9

1960 56 1.0 475 8.6 .118 77 1.4

1961 22 b 233 - b2 094

1962 61 1.1 260 4.7 <234 58 1.1

Total 777 13.9 3,975 71.5 355 6.4
233.8 4.2 .195 59.2 1.1

Area:

35,500 acres or 55 square miles.

e
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Table 35. Canada Creek Ranch deer kill, 1937-1961

Antlerless Axchery
Bucks killed kill kill
Year Total Per sq.mi. Total Per sq.mi, Bucks Antlerless
1937 78 3.8
1938 83 4.1
1939 88 4,3
1940 91 4.5
1941 109 5.4
1942 98 4.8
1943 i --
1944 71 3.5
1945 93 4.6
1946 129 6.4
1947 96 4.7
1948 9% 4.6
1949 82 4.0
1950 68 3.3
1951 112 3.5
1952 - 107 5.3 289 14.2
1953 107 5.3 50 2.5
1954 .17 3.8
1955 74 3.6 10
1956 46 2.3 7
1957 51 2.5 7
1958 82 4.0 10
. 1959 76 3.7 23 1.1 ' 9
1960 39 2.9 11 o5 1 8 |
1961 61 3.0 13 :
Total 2,032 373 1 64
Ave. 84.7 4.2 9.1

Area of club: 13,000Aagrel or 20.3 square miles.




Table 36. Hiawatha Sportsman's Club deer kill and hunting pressure,

Average 80.9 1.4 338 6.0 .28

1948-1962
Bucks
Bucks killed Hunters per

Year total per sq.mi. Total per sq.mi. hunter

1948 56 1.0 -

1949 68 1.2 231 4.1 .29

1950 76 1.4 --

1951 75 1.3 297 5.3 .25

1952 78 1.4 309 5.5 25

1953 86 1.5 320 5.7 .27

1954 115 2.1 332 5.9 .35

1955 135 2.4 354 6.3 .38

1956 107 1.9 402 7.2 .27

1957 96 1.7 422 7.5 .23

1958 85 1.5 443 7.9 .19

1959 70 1.2 360 6.4 .19

1960 ' 40 e 326 5.8 .12

1961 ‘ 65 1.2 300 5.3 .22

1962 61 1.1 300 5.3 .20

Total 1213 4396 ‘
|
|
|

Area of club: 35,800 acres or 56 square miles.
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Table 37.. Lost Lake Woods Club deer kill and hunting pressure, 1931-1962

. Antlerless Total
Bucks killed Hunters Bucks kill kill

Year per per per per per
Total sq.mi. total sq.mi. hunter total sq.mi. total sq.mi.

1931 26 2.0
1932 33 2.5
1933 39 3.0
1934 40 3.1
1935 56 4.2
1936 72 5.5
1937 68 5.2 ‘
1938 70 5.4
1939 101 7.8
1940 103 7.9
1941 109 8.4
1942 112 8.6
1943 93 7.2
1944 100 -~ 7.7
1945 . 120 9.2 493 37.9 243
1946 112 8.6 523  40.2 214
1947 107 8.2 465 35.8 .230
1948 89 6.8 472 36.3 .189
1949 105 8.1 459  35.3 .229
1950 92 7.1 519  39.9 177
1951 © 93 7.2 529  40.7 .176
1952 114 8.8 515 39.6 .221 108 8.3 222 17.2
1953 109 8.4 : |
1954 9 7.2 19 1.5 113 8.7 |
1955 58 4.5 _ : |
1956 98 7.5 6 .5 104 8.0 |
1957 103 7.9 20 1.5 123 9.4 |
1958 97 7.5 36 2.6 131  10.1 |
1959 66 5.1 70 5.4 136  10.5 |
1960 67 5.2 49 3.8 116 9.0
1961 8L 6.2 |
1962 101 7.8

. |
Tot. 2726 209.8 : 307 23.6 233.4 {

: |

Ave. 85.2 6.6 .210 3.4 7.3 1

Area of club: 8,850 acres or 13.8 square miles,
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Table 38. Percentage of yearlings in the total buck kill

e Balance
Mid Roscommon of Rifle Bois |
) Forest County Region II River Blanc
Year % % % % %
1952 . 69 69 63 58
1953 82 79 71 48
1954 69 69 67 67
1955 56 63 37 46
1956 64 © 63 61 36
1957 60 67 73 49
1958 54 65 71 - 58 29
1959 49 : 64 69 . 48 21
1960 62 41 - 57 62 13
1961 71 66 70 ‘ 56 11

1962 82 67 31

Table 39. Weight of yearling bucks

NE food Balance
Mid shortage of Rifle Bois

Forest area Region II River Blanc
Year 1lbs. S.E.* lbs. lbs. lbs, lbs.
1952 101.7 104.7
1953 101.8 107.3 94.9
1954 ' 99.6 101.0 102.9 .
1955 101.3 102.0 : 97.9 97.0 g
1956 95.8 100.3. 94.8 97.6 J
1957 , - 97.8 101.3 101.3 88.5 ‘
1958 86.3 1.5 101.8 106.8 99.0 89.5
1959 98.6 1.4 103.0 104.6 94.0 81.0
1960 95.7 1.5 101.0 104.4 96.0 75.0
1961 100.7 .8 101.7 108.0 95.0 83.0
1962 101.7 .9 98.5 86.2

% Standard error of the mean
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Table 40. Antler beam diameter of yearling bucks

. NE food Balance

Mid shortage of Rifle Bois
Forest area Region II River Blanc

Year mm., S.E.* mm., mm. mm. mm.
1952 17.0 18.4 22,6
1953 ‘ - 17.6 18.5 19.3
1954 16.6 18.4 18.3
1955 - 16.9 18.6 16.5 16.9
1956 16.4 17 .4 16.7 17.2
1957 . 16.5 18.2 18.6 15.9
1958 15.8 *1.3 17.3 19.0 17.7 13.0
1959 15.2 *1.2- 16.4 17.9 16.4 16.2
1960 . 16.6 Z*1.1 16.2 17.9 16.9 13.3
1961 18.1 * 9 18.3 19.6 17.5 13.0
1962 - 17.0 * .8 16.5 12.9

* Standard error of the mean

Table 41. Antler points on yearling bucks

Mid . NE food

: Forest - shortage of Rifle Bois
Year no., S.E.* area ~  Region II River Blanc
1952 3.1 3.7 4.9
1953 3.4 4.1 --
. 1954 2.9 3.7 _ --
1955 3.1 3.8 3.50 2.6
1956 2.9 3.4 2.47 2.7
1957 _ 2.9 3.7 3.10 3.2
1958 - 2,95 *.17 3.1 4.2 2.82 2/3
1959 2.72 *.16 2.9 3.5 2.33 2.6
1960 3.21 +,21 2.9 3.7 2.43 2,2
1961 3.38 *.15 3.3 4.0 3.10 2,1
2.1

1962 3.10 .13 2.88

% Standard error of the mean
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Table 42. Length of ﬁind foot of yearling bucks

"~ NE food Balance
Mid shortage ' of Rifle
Forest area Reg. I1 River
Year o . S.E.* mm . mm, mm .
1959 : 472.2 472.9
1960 468.8 *3.8 467 .1 472.6
1961 478.1 *2.1 482.8 484,7 454 .8
#2.1 477.1

1962 488.3

* Standard error of the mean




SUMMARY,'CONCLUSIONS, AND RECOMMENDATIONS

Summary of the Study

Deer are an important recre2tional resource in the United States,

and Michigan ranks among the highest in deer numbers and in

recreation provided.

Michigan has a twofold deer problem, compounded from (1) a long-
standing overabundance of the animals and (2) a gradual maturing
of forest atands.' Both factors cause deterioration of deer range.
A solutibn to the first part of the problem‘is.attainable through
closer harve;ting of the deer, though public'sentimeﬁf continues
té prevent the fullest application of thié means.

A greater harvest of the_maturing forest would solve ;he second
part, but market capacity has limited this. A recently expanding
pulpwood market now brightens the prospects for improving deer
habitat. Aspen, a most important forest type, is being cut at a
rapidly expanding rate.

Mid Forest Lodge, a large, pr;vate hunting club, began a forest-
wildlife management program in 1956 and is now sustaining an aspen
cut on about 2 per cent of its area annually. Over ll per cent of
the property had been cut by 1962. Club members in recent years
have begun to shoot antlerless deer ih addition to bucks,

This study was undertaken to see if management effort was producing

_any measureable effects on the club's deer herd.

223
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Mid Forest Lodge.typifies the state's deer problem. It has suffered
severe overpopulation and its second growth.forelt is maturing beyond
optimum usefulness to deer.

Winters in this locality are periodically severe. In recent years
the winter of 1958-1959 was the extreme, with 1959-1960, and 1961-
1962 approaching it in severity. |

The club maintains a unique system of registering_and checking hunters
at two-gates. This, together with a biological examina£ion of a
large segment of the Qill, has provided detailed information on the
deer herd, |

Buck kill -and hunter success in general have‘increas;d since 1956.
The trend had been downward ﬁefore that. Antlerless kill has been
relatively light with some members showing reluctance to get permits
and others failing to fill them.

More ﬂeer are killed in aspen than in oak types, and cutover areas
consistently have largest kills, |

Biological'aata from- the kill shows a drop in production and in

‘physical condition in 1959 but a conﬁinuihg improvement in both

during the three years following.
A method of censusing deer by pellet-group counts gave very good

results in two successive years. The population density was about

40 per square mile in the fall of 1959 and 49 per square mile a

year later.

Distribution of pellet groups indicated a high wintertime use of
cuttings with deer being drawn‘in from a wide area. Deer confined

most of their winter activity to within 1/2 mile of cutover areas.
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Dead deer counts, cooperative efforts of club members with biolo-
gists from three agencies, successfully survéyed winter mortality.
The club sustained a loss of 21 deer per square mile in 1958-1959,
but had negligible mortality in two other hard winters that followed.
Other areas had severe starvation in all three years.

Observations of deer, their activities, and their tracks showed that
cuttings are attractive to deer throughout the year, that they are
most attractive at two or three years of age, and that heavy browsing
can extend their period of high use to four or five years.

Aspen- sucker stands generally survived heavy browsing ever after three
or four succegaive years and appeared eventualli.ﬁo escape. Soné
areas seemed permaﬁently_damaged by two or three years of browsing.
Sdﬁplemental winter feeding, thoﬁgh carried on efficiently, did not
effectively disperse deer throughout the area, relie?e browsing on
cuttings, or assist survival when need was greatest. It may have
aggravated damage by concentrating animeals in small areas.

Car counts of deer gave'a rough'indicq:ion of population trends and
yiélded gooa summer -fall ratios of_aei~and age. |
Esfiﬁates of deer population were derived from buck ages and_fall
sex-age ratioé. They correspond very well with the entirely
independent pellet count estimates. The data showed that thé club's
herd had dropped sharply in 1959 but climbed steadily since then

and by 1962 was at the former high level of 1958. Other population
indices conformed to this same pattern.

A life equation, constructed for four years, showed these important -

features:
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The average hunting removal was 14 per cent of the fall herd;
the buck kill normally removed 10 per cent of the herd, and
the antlerless kill took 3 to 7 per cent more.

The average annual increase in the herd was 35 per cent.

The lowest, 26 per cent in 1959; the highest, 53 per cent

in 1961. |
Average productivity:was 0.81 fawns per doe, with a range
from .58 to 1.14, in 1959 and 1961 respeétively.

A heév& mortality of fawns was indicaﬁed each year, ranging

from 29 per cent to 75 per cent of the potential, annual

fawn crop.

22, There was no control area available. waever, comparable information

from various othér areas showed the Mid Forest deer herd to be con-

sistently different in important factors,

23. While deer on Mid Forest improved steadily in numbers and in physical

condition after the drop in 1959, in other areas they fell off on

both points for' two successive_years and failed to show good

recovery after that. The population in the region in general appears

to be declining, while on this club it is improving.

Conclusions

There can be no doubt of the impact that forest management has

had on the club's deer herd and their habitat. Before the aspen harvest

began the population was high but declining; the f&nge, long overbrowsed

and overmatured, was carrying many more deer than it could safely support.

Range improvement brought by the cutting program had not advanced far

-enough. to stave off the grim losses of a starvation winter in 1958-1959.

Only 5 per cent of the club was cutover by that season, and the cutting
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‘'was still limited to the eastern side of the aréa. A herd of 1,500
d;opped to 960. By the fﬁllowing year 7 per cent of the club had been
cut, and the range now proved capable of carrying over the thinned down
herd as the second sevére winter struck. There was iittle margin of
safety howe#er, and even as the cutover lands of the range expanded to
10 ber cent by 1962 the deer increased proportionately. Again ;ﬁe
improved range carried deer safely through the hard winter, but again the
margin was narrow. Most of the cuttings remained effective as winter_
range even after six years, and shifting operations'to the westérn half
- of the club helped to disperse,the herd and relieve pressure on.the east
side.

~Annual cuttings of 200 to 300 acres are a bareiminimum in size
fér this area. Deer utilize them fully and repeatedly, and thé risk of
permanent damage to regeneration ié high. The lack of coniferous winter
cover is very apparent. Although the deer seem to get along without
very much of this type, more of it would bring about a more stable and
dispersed pattern of winter usage whicﬁ is very desirable. Cutting in
the oak areas would contribute greatly to this need and is also essential
to the unified management of the forest,

In generai the fesults bf this study have confirmed the sound-
ness of the forest management plan now in progress on this club. The
design of the cutting program, the number, size, location, and scheduling
of the compartments have thus far proven to be well suited to the area's
>Special'prob1ems-of deer range and abundance. The management of the
range is proceeding well; management of the herd is lagging.

The range has been carrying too many deer each year throughout

the”study. The lowest overwinter population level was about 32 deer per
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square mile, the highest observed was about 50. .Indicatioqa are that,
although carrying capacity of the range has been iwmproved, the club
should not be wintering more than about 25 per square mile. Such a herd
would attain an annual fall population of about 35 per square mile.

The harvest of deer on the club has been inadequate and must
be increased ifAthe herd 1§ to be brohght in line with carrying capacity
and kept reasaonably close to it. A 14 per cent kill .and a 35 per cent
increase can only result in a building herd. The animals will not stock-
piie for long, ;nd inevitably a dieoff will cut them down again. The
improved range new may permit them temporarily to build to a higher level
than in 1958, but the crasﬁ,will come just as surely as it did then,

And in the meantime only harm can csme from the mounting browsing pressure.
The gains in carrying capacity that accrue from the cutting program are
fixed in amount, and the cut cannot be stepped up to accommodate an over-
crowding deer herd. A population much above thé present 1eve1.w111
jeopardiie the régenerating future pulpwood crop which, after all, is the
Sasic'reason for the program's pursuance.

With the ptesenthimbalagce in the herd, caused by the long coﬁ-
tinued killing of bﬁcks only, it is not possible ﬁo steb up the harvest
rate of adult bucks appreciably. It will remain close to 10 or 15 per -
cent. More antlerless deer will have to be taken. More could be killed
by the members under the present antlerless quotas of the state, but
only up to a certain point, and that point is probably not quite high
enough for an adequate harvest.

For the management program to succeed and for the fullest
‘realization of the club's aims in maintain%ng a good harvest of healthy

deer, the herd must be hunted he&vily enough to reduce it to the level
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‘of the carrying capacity and then to hold it there. This will obviously
require a greater effort than the club now makes to kill antlerless deer,

and may require some special measures not at present available to them.

Management Recommendations

For Mid Porest Lodge

1. The aspen cgtting program should be continued according to the
existing managemenﬁ plan.

2. Management of the oak areas as called for in the plan should be
started as soon as possible. | |

3. A planting program shoulé begin immediately, fqllowiﬁg the mefhods
suggested in the management plan. This should be aimed at estab-
lishing coniferous cover in some of the larger openings and under-
lplanting in oak.

4. Thé antlerless kill must be increased. The immediaté goal should
be high harvests, 300 antlérless plus 150 bucks, to_lower the her&
in line with carrying capacity. Thereafter, a total annuai kill of
300 deer should be aimed for, half bucks and half antlerless. This
would be approximately the annual harvestable surplus of an over-
wintering herd of 25 deer per square'mile.

5. The present system of registering and checking hunters at the gates
should be continued. A scales for weighing deer ahould be provided

at the clubhouse so that a check may be made on physical condition.
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Also, antler points data should be analyzed each year to determine .
the percentage qf the bucks that are spikehorns. This will give a
rough index to productivity and condition.
6. The winter feeding program should be discontinued. Rye patches can

be maintained, as at present, to facilitate the seeing of deer by

the members.

General

For adequate deer range benefit aspen harvest on township-
size units with a high deer herd, 40 to 60'per square mile, should aim
to keep 7 per cent.to 10 per cent of the range in effective regrowth.
This will require a cut of dbouﬁ 1.5 per cent to 2.5 per cent of the
total area per yéar. Where the deer population is half as high the
amount of the annual cut could be reduced considerably, posgibly to
1 ﬁer cent of the area,

In the block of counties that include most of the large deer
problem area in this region, thé allowable cut of aspen would probably
be just about 0.8 per cent of the area per year. This would require a
cut nearly twice as great as.at'present. Probably anything less than
this will_npt adequately improve or sustain deer range carrying capacity.
This must also be accompanied by an antlerless take approximately equél
to the annual buck kill, or the gain in carrying capacity will be |

forfeited.
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