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CARRYING CAPACITY OF SOUTHERN MICHIGA¥ GAME RANGL
The term “carrying cepacity® was employed by Frrington to indicate
the maximum number of quail that could come through the winter on a given

arda in g year offering optimum weather and other conditions., For present
pquouna this term will not be wsed in ite specific sense., The game administrator
nn*t of necessity concern himsel? with large areas and average conditions. More-
uv&r, not all of our figures on southern Michigan gam are for the winter sesson,
Sone are not population figures at all, but kill records that indicate the re-
lative productivity of different types of range., All of these must de used,

|
ovﬁn though data for every area cam not be reduced to the same terms,

None of our three most isportant farm-game species was plentiful in

n&Ahigan under primitive conditione, The pheasant, of course, was not here at
|

all, The rabbit and fox squirrel were restricted to the vieinity of the emall

prairies in the southwestern portion of the state. With the clearing of the

land these two mammals spread out over the entire southern penineula, But

they are still found in abundance only in the lower third, a range vhich

coincides with osur most productive agricultural area.

Glaciation in Michigen left a complex patterm of soils, vhich vary

grﬁatly in their agricultural productivity. They vary similearly for game,



|
1
|
Gopd farming areas gemerally yield large crops of pheasants, Marginal farme

laimn are Michigan's best cottontail hebitat, Radbbits are mot found in

|
abundance either in land so good that it ie intensively farmed nor in land so

|_
poor that it is not farmed a2t sll, Fox squirrels are produced vherever there is up-
land woods, which makes them of particular importance as game in submarginel lands
vhere agrieulture is unprofitable and where oaks have "taken over®,
Other thinge being equal, a fertile soil will probably produce more

of lany of these species, ¥We believe that this accounts, in part, for the

nhpdmeo of game which undoubtedly existed half a century ego when what is
|
how our best farmland was only pertially cleared, It has since bheen cleared so
|
ooﬁplutoly and is so intensively cultivated that animals such as the rabbit,
qn#il. and squirrel, which need drush or woodland, can no longer exist in
numbers, Thus, due to the activities of man, the netive productivity
of wvarious units of range is not the same as their actual productivity under
|
pr+ont conditions,
| This discussion will deal with four sample areas which have been
-o#uaa by the Came Division during the past five years., These tracts differ
widely in their soil and cover conditions and serve to illustrate some of the

|
pripeiples just outlined, They will de treated in the order of their fertility,



poorest soil first,

! Swan Creek Wildlife eriment Station (Allegan Coun

The Swan Creek Wildlife Experiment Station comprises aspproximately
5,000 acres, of which roughly two-thirds is second-growth oak woods interspersed

with sbandoned flelds, The remsinder is represented by the Ealamazoo River

borto-. The oak uplend is lergely Plainfield send, a fifth-class soil too
poLﬁr for subsistence farming, It supports dlack and white osk, and & remnant
ofl white pine, but not the hickory that is found in farmland woodlots,

The sendy upland in this tract does not support pheasante at all,
A few are found where sgrieultursl arems sdjoin the woodland, but these can
not properly be credited %o the "sand plains®,

In & two-year study completed in 1940, this area was aleso found to

e poor rsbbit haditat., The spring population In 1938 ané 1939 on 960 ascres

a‘VTrmd 36.7 cottontalls per section, or one per 17.l sores, Fell numbers
la not even double this, being 56.1 animels per section, or ome per 11,k
8. The weak peint in the yearly schedule of the rabdits oa this area came
in the breeding season, The fallure of a large number of young to survive teo

a’Jl is spparently what determines the low population. As the oak woods is

|
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upolh in character, and the fielde support enything but 2 lush vegetation, an
|
Uﬁmnen of the habitat indicates a lack of ground cover and consequent high
nulpeptibuity of young rabbits to predation, These animale were found most
rous in young coppice growth, and a system of rotation cutting, leaving
brush heaps, is now being tried as a meane of increasing the carrying capacity
of this type of land.
The second-growth oak of the Allegan area sppears %o have a lower
-] ng capacity for fox sguirrels than typleal ocak-hickory woodland, In
1938 the investigations at the experiment station showed a fall population of
approximately a fox squirrel per three acres, There was an increase in 1939 to
abdft a souirrel per two acres, which may or may not have been due &2 part to a
ltaLo-wi-de closed season which was in effect im 1938, The 1940 figures showed

|
a t*uthor increase to about a squirrel per 1.5 scres, Black and gray squirrels,

|
upon which there ie a permanent closed season, have 2180 been increamsing econ=-
spd sly in the river bottom at the station, and this fact, with the additional
19\llb increase in fox equirrels, leade ue to believe that our squirrel abundance

|
is due not so mmch to the closed season of 1938 as to a cycliec trend. The

ph?um maat erop of 1939 may also enter in,
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In summery, the sandy upland at the Swan Oreek experiment station is
not habitable for pheasants, it ie fair cottontail renge, snd good fox squirrel
habitat, It will be profitable to compare this stabus with an srea of poor
farnland,

| Kelloge Farm {Xalamazoo Couaty)

The Kellogg Farm ie for the most part third-class ferm land, I¢
liep on =n ontwash plain and the most importent seil &s Bellefontaine sandy

loam, That part of the erea which was censunsed comprises 500 acres and im=-

elnfu the bird sanetuary, Adbout 55 percent of the ferm is eultivated for annual

era}u or hay, and 25 perdent is in permanent grassland, Approximately 1§ ascres,

or F.S percent is in brush coverts, 20 acres, or Y4 percent, is in plantations of
conifers, 2 percent is in marsh, and 6 vpercenmt in woodlots, The remainder is

o ied by Wintergreen Lake, This tract conteins an sabuniance of natural and
planted cover which is well distributed for wildlife,

Pheasants have not been hunted on the Eelleogs Farm during the past

|
ten years, snd fall population figures were obtained by Game Division field men,
nnt%g bird dogs, in the yeers 19735, 19}6_, 1937, and 193g. During this period the

fall census aversges showed that from 25 to 35 pheasants were using the trast

umT year, We were especially interested in pheasant populations because of



|

a 'rTntoﬁ:lng experiment that was carried out in the summer of 1933 when 300
mfp-fm—ﬂaroﬁ birds were liberated there. In splte of total protection from
nhopting the pheasant population one year following the stocking was practically
the same 2s 1§ was four years later, It seems ressonable to conclude that the
restociking had 1ittle or no effect upon the subsequent productivity of the tract
for this species, Ixperience has shown that the fall pheasant population of this
mf. totalling sbonut 38 birds per section, is about what ean be expected on some
of Fﬂ.chim'l less fertile sgricultural lend,

Our intenesive study of the wildlife porulations of the Kellogs Farm in
193§-37 indicated that winter losses accounted for leses than a third of the birds,
andlthat. like the rabbits at Swan Creeic, the low population level could de
ascribed to the fallure of the breeding stock to produce a large erop of young
during the summer,

For rabbits the Kellogz Form is the best ares we have studied, By a

box=trap-plus-hunting census in 1935 the fall population was found to He sbout

228 animals, of which 154 were shot. In the following year, dy a different

method, a population of 225 wes calculated, of which the kill took 126, If

these two years are reliable index, this 500-acre area supports a fall population

|
da*ity of near 288 rabbits per section, or one animal per 2,2 scres, It has been



clo;rly demonstrated that it is possidble to shoot over half of the rabdits on
thi,f:s tract in the fall without inhibiting the productivity of the following year,
Hn.Jﬁng hee not been intensive every huhting season dnt seldom in the lest eight
yvears has the Kelloge Parm yielded less then 100 rabbits,

This tract has been a sanctuary for fox squirrels as well as pheasants,

:s no hunting season erop was taken, but in the winter of 1935-36 o series of 61
squirrels \ulrc handled on approximately 30 acres of woodlot, It is falrly certain
th?t this figure includes an unknown number of non-resident animals, dut the
pa;rﬂ.ation was probably one-plus per acre at that time., The following winter
squirrel numbers declined sharply, epparently due to an epidemic of mange, but
QAJ!'I is no guestion that on the average thig osk-hickory woodland supporte a

‘
high population of fox squirrels,

Summariszing, the Kellogz Farm is poor for pheasants and good for

rabbits and squirrels, Within limite it 4is representative of some of our

podrer agricultursl land,

Rose Lalce Wildlife “xperiment Station [Ulintcn Gmg!

' This tract lies on a moraine 12 miles east of the eity of Lansing,
|

|
IT solls are variable, ranging from first to fifth-class farmland within a



lht#t distance, Kettle holes and mershes with brushy fringes are well dis-
tributed in the region and there are numerons small osk-hickory woodloets,
Obgervations ere available on a2bout 2,000 acres of state and privete land,

Formerly this was a fairly producstive asgricultural area; bdut

destructive eropping prectices have greatly roduod- the fertility of most of

thn‘l well-drained soils, On the station proper, which includes 1181 acres, a
prolknl of soil replenishment through liming, msnuring, end long rotations has
be inetituted, This has greatly increased the proportion of pasture and idle
land, At present spproximately 39 percent of this area is cultivated, 25 percent
ie ELn pasture, 13 percent in woodlot, 13 percemt in bdrush, and 10 percent in
ln'lrh." u. various units of depleted soil are brought dack inte production the
age of cultivated land will incremse until sbout 65 percent of the area is

so hsed,

At the Rose Lake station a system of controlled hunting is used by
whigh the kill on 2,055 acres was obtained in 1939 and on 1,525 seres im 1940,
An Foo-ura censug dlock was driven with men immedistely preceding the open

|
uaron in both years, Seveanty-nine birds, including bdoth sexes, were flushed

|
nnT year, However, field work during summer snd fall of 1940 indicated that

tho‘ birds were slightly more plentiful than in the year before, This did not
|
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lhﬁv up in the census apparently decemse of the heavier upland cover resmlting
fral‘n a wet season in 1940, It is true slso that the increase over 1939 probably
m+ not enough %o be beyond the sbatistiscal error in the census methoed, TFor
o.'hwiiou.-a reasons the man-drive is considered to de only an index of relative
abundance from year to year rather than a total count, .

Figure I shows the relationship of the cemems, kill, and hunting

prassure figures for the two years, For all practical purposes the pheasant

popmlation was much the geme iz the two fall seasons, The kill also was

similar, although slightly lower in 1940, But the hunting pressure was rouchly
th:;oec-fmrths agein s great im 1940 as in 1939, This wns due to increased
pu‘h&l.icity and the fact that no hunters were turned away.

It appeare that we have here a case of "diminishing returne” in

the presence of excessively heavy hunting. The 176 hours of hunting per
bunired scres in 19U0 took sprroximstely the same mumber of birde that 99

hours ook in 1939 even though populations were very comparable, Diffionlty
hag been experienced in getting good sex rntios, dut if we presume that four

tmh[ of five cocks were killed, the pre-season population of phesssnts was about

156 birds per section., This is shout four times the popmlation of the Kellogg Farm,

r
In spite of apparently good cover conditions, radbbits were not mumerous




Fig.l = Relationship of the pheasant kill, hunting pressure,
and pre-season census figures ab the Rose lLake Wild-
1life Uxperiment Statioen.



at Rose Lake in the years immediately preceding 1940, In 1939 the munting
c+wn yield was 38,5 rabbits per section, or 1 per 16.6 seres, In 1940 a
e' spicuous increase occurred in the numbers of this species, The kill totals
a harvest of 96,9 rabbits per section, or one per 6,6 acres, These are
1 records, and good figures are not available for the actuzl popnlations on
th% tract, The important point is that some factor other tham the physical
|
e of the habitat was keeping radbbit popnletions down, There were reports in
8 vieintly of rabbits being found dead in their forms. One such animal was
nufopsiod by our pethologist but with negative results., The past and present
col itions at Rom Lake remind us that even our deet efforts im the field of
itat improvement are n@t going to guarantee =2 uwniforamly high population of
animals, We have hardly begun to understand, let alone control, cyeclie
flunctuations in numbers,
As was previonsly pointed out the upland woods on this area differs

from the Allegan oak woods in that 1t contains hickory, It resembles the Kelloge

2B ORaRESE %

woods but contains more shagbark and less bittermut hickory.

Ian the 1939 open season 48 fox squirrels were killed on 8Y scres of

wobdlot, or a yleld of 57 animals per 100 acres of woods, In 1940 the kill

39 squirrels om 102 acres, or a decline of aboat 19. It is known that at

g3 ¥
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lTn one of the woodlote wee overshot and practiecally depopnlated im 1939, It

vu# repopulated again during 1940, but perhaps not completely so. Box trapping

|

pwed the epring population in 1980 %o be about 43 adnlt squirrels per hundred

s; and the fall numder wes slightly more than one animal per acre, In the
yepar defore, the population was probably nearer twe $o the acre, although good
8 were not obtained,

In connection with the Rose lake program figures were secured om
th:roo Michigan State College woodlots in the fall of 1940, These approach
|

the beech~meple climax type, although they are not typieal. One was subjected to

linited Mmihting and two have been permanent semcinaries. Fall censuses with box

treps indieated 2 fox squirrel population ofone anigial per 1 to 2 scres, These
wopdlots have populations comparing favoradbly with ocak-hickory woodlend, although
dwr to a2 lack of hunting the Tigures are not too significant,

Summing up, the Rose Lake tract is a better farming area then the

Eellogz Farm, It supports much bYetter pheasant populations; it is fair for

rabbits and this specles is on the inecressel Squirrel humbers are similar to

thise at the Xellogg Farm btut higher then those a2t Allegam,
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Prairie ¥orm (Saginav County)

™ Saginaw County work has been done on en BU00-acre ares of low

lake-bed clay. The tract hes been diked and ditched, =nd water is lept down
by B pumping station, Formerly this sres was a catteil margh snd there ig o
shallow overlay of muek in places., It ie 2ll first-class farmlend, The

Frolrie Taxm is owned by the Yarm Security Administration who have coocpersted

in pbteining kill records since 1937, A Fitiman-BRobertson study of the pheassnt

hméhun in progreess there for two years,

This region is much more fertile for sgriculture than sny so far

&i«Lu-ud. The principle crops ars sugar beets, corn, smd besns, Fallow flelds
and| ditch banks support a vigorous growth of gian$ regweed, sunflower, snd other
herbs which provide ample summer and wiater cover, In addition there two large
unibs of willow and aspen brush that is progressively being oleared, The woods
type is principelly soft maple with local mixtures of elm, ash, and basswood,
Approximately 7O vercent of this area is now in agricultural vroduction,

Abont 11 percent ie in 1ight brush or fallow flelds. Dikes and cansle constitute

& prrmt, woodlots 7 percent, and heavy brush 5 percent. Only about ome perceat
ia pastured,

The Prairie i‘arn was 1lightly hunted in 1937 and only 616 cock pheasants
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|
Due| to subsequent pudlicity it has been heevily imnted, under a controlled

hnnLing system, for the past three years, Under these conditions we have

1

|
obthined a much hetter idean of the true productivity of the tract for nheasants,

Pable I givea the huntinz opressure, in terme of gun hours, and the kill for each
year from 1937 to 19%0,

Table I
Phessent kill at the Praire Farm, Saginew
County, Michigen

Potal Xill per Total Gun-hours
Yonr KI1l Section Gan~honrs per seetion
1937 616 W7 8,168 622.3
1978 1,2u4h ol 1k, 068 1,0T1.%
| 1939 1,118 101 21,k81 1,636.6
1940 1,058 g1 1k,999 1,1%2.8

It ia to be noted that slthough hunting presenre rose sharply in

1939, being half-again as much as in 1938, the kill increased only seven
phessants per sguare mile, This sugzests that beyond a2 certain point the
hunting on this aren wns "excesa® in that it ie not rewarded by additional
birds killed, This is the same principle that was even more graphically
11lustrated for the Rope Lake etation, It appears that the amount of hunting
on ’hn Prairie Farm in 1938 snd 1940 was adout that necessary $o harvest the

of birde, and the productivity of the area can be sald to de 90 %o 100

cock birds per square mile,
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Tue to differential sctivity between cocks and henms good sex ratios

have not been obtained on this unit of range. But if four-fifthe of the cocks

were shot, which seems within reason, the fall popmlation numbered somewhere

near 350 cocks and hems to the section, Compared with the Xellogg Farm figure
of |38 1t gives 2 fairly good measure of the difference between good and poor
phT;mt haditat.

} An additionsl point of interest in conmection with the Prairie Farm
lt%dy was & reduction of cover which occurred from 1938 to 1939. Due to the

breaking of fallow ground »nd the clearing of brush, more then half of the

bedt "escape® cover on ths farm was eliminated in one year. The fact that this was

nof reflected in any radical fluctustion in the kill suggests that cover has not
yel been reduced below what the present pheasant population needs. Heavy brush
!
noyW occupies about 5 percent of the trast.
The Prairie farm has shown p poor productivity of rabbits and fox squirrels.
In (1939 a total of 329 rabbits, or 25.1 per section, were killed. In 1540 only 2Ug,

or 18.9 per section, were taken, This can be contrasted with the Eelloggz Ferm

production of 197 rabbits to the mumare mile inm 1936,

The woodlots and the fringe of trees along the river and dikes ylelded

a T\nting-uaun erop of 32 fox squirrels in 1939 and 3% in 19%0. This reflects
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both the small smount of woode and the low productivity of what ie there, Due

|
|
to its scattered character the fox sguirrel habitat can not easily be measured

|

in aﬁarn.

and Conclusio

Fative fertility and recent use by man csuse 2 wide varistion in the

game| productivity of southern Michigan lands, A study of four sample areas shows

that the numbere of pheasants, rabbits, anéd fox squirrels are consistently cor-
a
ralshjnd with sgricnltural types.
At the Swan Creek Wildlife Txperiment Station in Allegan County a sandy

upland t0o poor for subsistence farming was found to support no pheasants and »

1-1)1 population of 56 rabbits per section, In the black and white oak woods of
the tract fox mquirrds have incressed from 1 per 35 aeree to neer 1 per 1.5 seres in
the pest three years.

The Kellogg Farm in Kalpmaszoo County is a tract of marginal farmlend,

It fnp-ports a small pheasant populatien, epproximately € birds per section in

the £all, and = high fox equirrel popnlation, numbering one-plus per acre of oak-

hickory woodlot. It is the best tract studied for rabbits., 4n abundsnce of welle

distridnted natural brush ané artificially-planted conifers epparently enszble the

tragt to support a fa2ll rabbit population of near 288 per square mile. A huntinge

aankon aron of 197 to the sonare mile has been taken without impairing subsegquent
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pnTuﬂ.on.

The Rose Lake Wildlife Experiment Station is an area of morsinic farm-

better, in sgriculiural status, than the Kellogg Farm, This area supports

kill of sbout 69 cocks for the same unit, Rebbits have been incressing on the
t and reached a production of 97 animals ver square mile in 1940, Fox

rrels are plentiful in the osk-hickory woodlote, with one-plus per acre in
the ifall. The hunting season yield was more than ome per 2 acres in 1939.

The Frairie farm in Saginaw County is a tract of fertile lakeebed

#0oil, It has a fall theasant populetion of near 350 pheacants to the section

and rl.alﬁl 80 to 100 cocke, There is little brush cover and only sbout 25 rabbits
per *oet’.on have been shot, A small amount of bottomland woods has produced tut few
fox sauirrels,

From these studies i% sppears that the intemsive sgricultural use of

the land does not particularly bother the pheasant, but thet such use removes the

bruch and woodland required by radbits and equirrele respectively., Marginal farm-
|
land, with waste areas containiag dbrush, is Michigan's best rabbit ronge. These

arest also support osk-hickory wocdland which is probably the state's most

prodyetive fox squirrelhabitat, but phessant production is usually low, BSub-



marginal lands too poor for sgriculture usmally ere occupied by black and white
m:'r. This is a falr to good habitat for fox squirrels, but poor for rabbits,

SnoL range often supports no pheasants st all,




