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J WINTER DEN STUDIES OF TR COTTONTAIL IN SOUTHERN MICHIGAN

The Game Division of the Michigsn Conservention Department established the Rose
Loke fildlife Experiment Station in Clinton County, Michigan, for studies of small
gave dn farmland, Research on the cottontail rubbit has figured prominently inm the
lhﬂﬂl‘. progran which was initiated in 1939, and particular attention has been
given|to the development of new study procedures vhich would fzecilitate census oper-
and the sccwmlation of other diclogical data. During the winters of 1341-U2

ation

4243 considerable exploratory work was done with ferrets o detormine their
possible value in oblaining winter counts of rabbits. In conneetion with this and
relatpd studies, considersble information on denning hadits, winter movements, and
r| requirements of the cottontall were obtained, and will be presented here,

This study was part of the Federal Afd in Wildlife Restoration Froject 2-R,

n Conservation Department. D. L. Allem, then biologist ia charge of the

Tose fake siation, gave many helpful suggestions during the work.

The Area snd Methods. A description of the regloa of this study, perticularly
from the standpoint of suitsbility for burrow-imhobditing mammals, hes been reported
by Allem and Shaptom (19%2). The area is productive of rabdits (Sylvilagus flori-

us| mearngii Allen) and woodehucks (Marmota monax Limmeeus). FHeawvy hunting (300
per 100 acres during the small game sesson Octoder 15 - December 31) on
produced & harvest of 2k and 22 robbits per 100 acres on aprroximately
in the fall =nd winter of the years (19%1-3) of this study. Winter
nlEtions following hunting were estimated to be abeut one rabbit per § acres
Spring and summer trapping of woodchucks over the same periods showed
population for the mtire area of sbout 3 animmls of all ages per 100
However, much of the total acreage wvas inm crops anmd pasture, and the wood-
ackt population was concentrated in idle ground and swale sr-as., The porulation
ity in some situstions was probsbly as high as 25-30 individuals per 100 ascres.
Deme jon the 1500-acre nrea averaged in frequency aboui cne por 10 seres, and a fow
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cholce /denning sites had burrows present to the extent of sbout 3 $o 5 per acre,
For » desoription of procedures used in the work refer to Linduska (in press).

RESULTS

|The winter activity of rabbits has been cbaserved to be highly wvariable depend-
ing on (weather conditions, anéd the tendency for cottontails to seek shelter of demns
wder dome conditions is generally kmowm. A “holing up" response wms found by Leopold
(1931) [0 oceur within reasonably distinet geogrephical limits, althouszh the conditions
vhich ted such activity was not entirely apparent. A generasl use of underground
cover I'rtmrntm of $10° ¥. was noted in Wisconsin, but some evidence was found

by 1@ that the animals used surface cover at temperatures as lov as -10° F, in
parts ¢f Iom and South Daketa. Trsutman (Triprensee, 1934), working in Ohic, found
a increase in burrow use by cottontails when temperaturss fell below $20° P,
and sndw was on the ground, The present study hes rrovided further information onm
the tefperature-burrow use relatiomships of the cottontail,
&mﬁa&. An exclusive use of den cover by cottontaila was not ob-
served under say of the variety of conditions experienced in the course of this work.
nuguam- use of burrows wes moted when the minimm deily temper-ture was as high

a9 4 P,, and some rabbits contimusd to use the surfage cover of brushpiles and out-

build at the low temerature of -£° ¥, even though burrowe were available in the
te locality., VWhile the movement from surface $o den cover did mot appear to

be upon any critical temperature, it was obvious that den use incressed
:::Iﬂu temrerantures (Table I). At air temperstures colder than12® ¥., durrow
)y by rabbite was found to be three times as great as it was at tewmperatures

shove 412° P, The greatest use of dens was found on days having minimum temperatures
of $2° 80 -& F. vhen under these conditions half of 56 dens ezamined conteined
rabbite.
¥inter population shifts. lWorkers im Michigea (Trippenses 1934, Allem 1939, and
Haugen 1942) have noted maried movements of rabbits coincident with sessonsl changes
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conditions, snow depth, and temperature. In Ohio, Trsutmen (In Trippensee
den sites on one thousand acres of agricultural lasd which included

re area, 97 percent were $akem im the 2 acres of heavy cover. A similar
abandonment of open fleld situations and movement o heavy cover was readily apparent
fron ty¥acking studies made in comnection with the present work, While these winter
movemedte are gquite likely = response to several ecologieal cimnges, lovering temper-
atures nleome correlate vith the demanie for more substantlsl cover. Table II summare
izes ferreting zuccems at various temperature renges aad in several &ypes of weather-
proteciive cover (dens, brashpiles, buildinss, ete.). It will be seen that use of

cover inecreased materizlly as air temperatures decressed. From the standpoint

ting success, 2 reasomable return was obtained wrking at temperatures as

$32° ¥, slthough neayr zero conditions were considerably more profitable.

Cover Util in Various lsbitats, Obviously emough, winter cottontail populations
and other cover deficient areas were far lover then ia swale or woodlod
situations. Examination of comparable cover types (dens and brushyiles) showed, how-
ovar, t such cover in the opea wplands was far more intensively used tham similar
types in swales and woods., I6 spresred that com etition during the winter for weather-
proteciive cover in the open wplanis was acute, and the sbandonment of these aress by
segment of tihe rabbit population occurred only after most of the dena and
Yrushpiles were occupied, Table 1II, which summarized ferreting success in warious

f situations, illustrates this relationshdp of guantity of ecover te degree

of utilization,

From a rabbit management stanipoint & logleal speculation might be made re-
garding the po-sidility of increasing the winter carrying capacity of such intensively
farned | aress by providing artificial cover. 1Ia this connection, Haugen (19342) found
that where sufficient food items were availadle, artificial holes and brushpiles did
help $¢ maintein rabbite in aveas formerly deserted ia the winter, In our omn work
nine bfushpiles, placed along = cover-deficient farm lane, have been cbserved to harbor
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TABLE I
Den Occupancy by Rabbite at Various Temperature Ranges

m dadly  No. days worked  Nusber tranibor Poreent

e ia this Samper- of dena of dens of dens
Cr.) sture wange = explored  pcoupied  gocupled

to §2 S 56 28 50

2 %o 412 7 6 21 7

12 to $22 5 3 b 13

2 to 432 5 33 5 15
TABLE 11

Ferreting Success as an Index to Vinter Use of Dens

kil

ll!.lr Musber of days Kumber Nusber of
rerresented in of sites® rabbite Fercent
(‘TJ gach temp, ange  ferseted = started = guccess
& to §2 9 66 5 B
to f12 7 73 n 5
12 to 422 5 46 21 %6
422 %o $33 6 66 22 33

includes dens, brushpiles, culverts, foundations of out-buildings, ote.
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10-12 rpdbits im an area whers only un occasional winter track could be founi before
supplylpg the cover. These brush heaps, built im 193%93, zlse proved attractive to woal-
chuclks pnd within two yesrs' bime practically sll of the piles imé been selocted es
denning sites, thersby adding further to their permenence and effectiveness,

Use of paricus cover Yypee. Table IV shows the frequenmcy with vhich rebbite were driven
from i 1 of the principal winter cover types. Ehile some order of preference might
be i ted for the coverts listed, tlw differences im ferveting success shown are
probe more indieative of the loecation sad adundance of each type with respect %o

or. 4All of 18 farm buildings located in open upland sl tuntions had rabbits

n foundation. Most of the brushpiles studied likewise were inwvwer-deficient
and ower half of these were found to be ovcupied, Most of the Durrows,
were in swales where other brush cover wus aveailable and slso were yresemt
cient numbers to reliove the acubte competition for ecover vhich existed im the
open wplands., It is questiomable theat the mors comnsisteant use of bPuildings and brushe
piles shows a preference for such cover over den sites, and more likely that the gen-
eral lapk of othar cover is reflected im greater use of smweh sbove-ground cover.

¢ value of Brushpiles. While the present study showed that lowering tem-
encouraged a morived increase im burrow use by rabdbits, it was zleo sprarent

I' hpiles continued % be used even during sudb-zez0 weather. Since proper brush
of brushpilee from the standpoint of winter protection ageinst weather is worthwhile,
s order $o determine temperature differentiasle betwesn brudhpiles and outside
: mtm'em,- G-foot couples from a Tuylor recording theormometer wers placed at

i surfoce near the center of & dDrushpile approximetaly 12 feet in dismeder.
Temperapures recorded during January, Februsry, and March were compared with read-
ings fypm & conventionsl hygroithermograph shelter located within a few feet of the
brushyife. Although hm heaps obviously have no inherent heating ability, it is

of intepest that the mean brushpile temperatures over the 3-month period were 3.6
degrees| above those in the adjacent shelter, Brushpiles also shoved a mezntime lag




TABLE IIX

Bxtent of Winter Use of Dens and Close Jround Cover by Rabbits
in Various Hebitats

by Fercent
Redbits Seoupioed
k2 a
23 5
12 23
2 20
TABLR IV
Terreting Success in Various (over Types

Yo. Sites Ho. Sites Per Cent of
Bul ldings 19 15 100
Brushpiles 60 » 2
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of 25 simutes for descending temperatures. On one day of sub-zero temperatures snd
air movement a maximum time lag of 3} hours between the drushpile minimum
and thome in the inetrument shelter was observed. While it is gquestionable that such
|-- s differences are significant in themselves, s good insulating affect ie
shown pwhich probably provides effective protection against temperature extremes,
As wouli be expected, asbove~ground sheliers did not compare with woodchuck burrows
for bufifer effect against air temveratures. Several dem temperatures, taksn by means
of a forthrep potentiometer and inserting ¢ thermocouple four feet inm from the
dem enfrance, fell within limits of 31.5° F. to 35.5° . Alr temperatures ia all
cases was 0" F. or colder. Gerstell (1939) in Peansylvanie found temperatures from
22° %o 37° 7. in one den studied while air temperatures ranged from 1° to 47° 7. over
the samne two-weel period, the den temeratures "representing on most days am almost
it temperature of aprroximataly 33° l'."
fferdntial denning scbivity of bie sexes. Various studies have indicated that under
gonditions, female cottoniails arec more inclined to hole wp tham are the males,
{Trippensee, 1934) found im Ghie that temperatures delow 20° 7, encouraged

an ine: duss of dens by rabbits and among 391 imdividuals takem in the winter with
forrets there was o slight preponderance (59 per cent) o famales. In our studies
under g wide range of temperatures and weather conditions, the total eateh was made
w of dprroximstely equal musibers of each sex. lowever, om February 3, 1942, following
two sudcessive nights vhem minimum temperatures of =20 P, were recorded, = totsl of
'13 biite were ferreted out of which two (both males) were driven from a brushpile

and of the remaining 11 taken from dens, 10 were fomsles and only ome male.

Sexes in lmnting lkill, Hunting returns reported by Gerstell (1937) im Femnsylvania
and Allen (1939) in Michigan showed a selectivity for meles that both suthors felt
wme exjlainable by assuming & more general use of dens by females. Allem's lmnting
season observations were followed up with intensive live-trapping in vhich an excess
of femiles wers takem, Jis conbined lmmting and trepping figures indicated the sex
ratio Nefore hmating to have beon aboud even., In this coanection, o series of sex
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utioi based on an accumlated hunting seasen kill of 1400 rabbits taken over a six-

year od at the Rose lake Station is of interset., These data are summarized in
Mioprd

For each of the years included im Teble V, Michigan's smell game season began

on Gctqber 15 and contimied through December 31, From the opeaing date to Novasber 5,
pheasaijts, fox squirrels and radbits are legal game, but from Novesber 6 through

* 31, of the three, only rabbits can be lmnked, BReference to Table V will show
bit hunting during the "phoasant” season prodused = preponderance of femsles

years of lunting snd 2u excess of males in the other thrse years. The six-

year tdtal k11 of 751 rabbits during this October 15-November 5 peried showed an

that
fn ¢
essentislly even sex ratio of 101 males 3 100 fewales, During the November G-December 31
portion of the small game season the sex ratic van high to males in each of the six
years, |and the sccumulated total kill of 658 rabbite in this veriod gave a sex ratic of
119 males t 100 females.

At Yose lake, B0 pevcent of the total season huating pressure occurs during the

k period vhen pheasants are legal gnme, and only 20 percemt is in the

ght weeks of munting., if Imating pressure affected the sexes differently it would
tad that the six-year svercgesfor the early part of the sessom would reflect
the fadt ia an unbalenced ratio of the sexes, Since n predominonce of mles im the kill

o8 and a relative increase in the take of mules., The normal mesn temperatures
glven Yy the Tast Lansing Weather Bureen, eight miles from the Hoze leke Station ares

Tor Ocfoder 50.3, November 37.5, and Deceamber 27.2.

In Table VI, vhich summarizes the total hunting sesson kill e-r rabbites for the
years J940-1045, and date for yeers 1943 and 1945 are of interest for the merked prepond-
erance [of mmles which was Saken, While the differential asctivity of the sexes already
discusded could sccount for such differences, we suspect that in these rarticulsar yoars
sonothing additional may have beem involved. Without sttempting & full explanntion of




TABLE V

[Sex Ratios of Rabbits Shot at the Nose lake Wildlife Experiment Statiom
in the yeers 19H0-10U5

*rhessant® Sensom *Rabbit Season

&« §8 3100 3% & §2 @100 89
66 63 105 52 102
2 oW & 2 &
110 - 97 82 115
67 32 209 33 2k 138
28 R 88 51 46 111
i i 6o - 36 220
18 378 313 101 351 30 119

TABIR VI

Totel Seasom ®111 (Det. 15 - Dec. 31) and Sex Ratios of Rabbits Taken
et the Rose lake Wildlife Bxp. St2. for the Years 19%0 - 19%5

Potal K111 per Sex Ratie
; 23 r
ion 2 b
167 9.3 179
162 £.6 101

139 7:6 153
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the tionship, Allem (1943) c=llad ettention to sex-ratics and porulstion trends of
£o rrols in Miehigen, Im periods of moyml-tion increases a larger provordtion of
fomale pquirrels was taken at two widely ceparated experiment stations (the Rose Zake
Station, Clinton County, and the Swan Oreek Station, Allegan Couniy). ¥ith a waning
panlaLaml in sex ratlios was noted with meles being taken in greater rel-
ative npubers, Im the sex ratic records for rabbits showm in Table V it may not be

sceidental that during two of the three years of low porulation levels a con-

excoss of male animals was takem., Similarly, the record high kills of 1941
oocurred either in or following, a year vhen fomales wers in excess., Added %o

using dens. Allem (1938) took opossums in his den excawvations in Allegan
s00 counties, but he recovered nome in similar work at Rose lake (illem snd
Shapton|1%2). Although signs at den epemings chowed skunks ml opossums occupied or had
used a Pew of the durrows, neither of these spocies was driven forth by ferrets. ¥hat
the resgtions of these species would be when confrombted by o ferret was not cbeserved
in thig study, lNoweven G. ¥. EBradt, who had consideradla expsrience with ferrets dur-
ing the|time when they constituted legal means for taking rabdbits im Michigsn, has in-
formed e that skuaks will betrsy thelr rresence in dens before ferrets by Sapving thelr

fore Topt in the maaner weuelly seen vhen they are comnered shove greund. The actioa
generally observed by Bradt wasqsperring, bloodless battle in vhich the skunk forced
the ¢ %o retreat slovwly from the den, In view of this report it appesrs umlikely
that of the dens worked with a ferret, and seclected rrimarily for signs of rabbits,
were fed by slamks., In these studies the only animal aside from rabhits talken from
dens wa$ the prairie deermouss (Peromysews maniculatus bairddi), Swo individusls having
emerged | from two atrMm
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CONCLUSIONS AND SUMMARY

Undep a wide range of alr temperatures 18]l ground dems wer- explored with ferrets.

"Holl

Ing up"® by rabbits was not found te be dependent upom any crities) temperature,

but pather incrensed grodually with lowering temperatures, Under minimum dnily

temmperatures of -5° %o -}12" 7., den occupancy by radbits was about three times

that
Dens
than

Zound on daye when low daily temperstures were $13° te $32° ¥,
and brushpiles in opm field habitate were much wore intensively used by rabdits
similar cover in other ol tuations, and 21 observed winter movement to swales

and pocllots wae believed io reflect the aocute competition for weather-probetive

eovepP in open sreas. Ividence was obtained of the secceptability of brushpiles for

wvintpy cover, and possibilities for increasin: the winter carrying eapncity of cover-

defigient arsas through yroper brush disposal vare suggesied,

Forrpt wrk on several ¢f the coldest days during the study, and anslysis of It~

ing Peturns, show that females are mors inclined to the use of dens than are males.

Late

season hunting (Hovenber G-Decewber 31) gave ovidence of having a survival

valup for females in all of six years for which records are available, ami the

application of such hablt differences in the sexes to mansgement of the specles

dome

" may be worth consideration in some areas,

evidances of a relationship between changing sez-rutios, atnormsl breeding

behayior, and popdlation fluctuations appear in the dnta, but these are 1iitle more

$han

sugzestive.

J. P, Linduska

Game Division

Conserv:- tlon Deparimmmt
lonsing, Michigmn

JPL/rk
1_oo5_h7
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