
Western Michigan University Western Michigan University 

ScholarWorks at WMU ScholarWorks at WMU 

Master's Theses Graduate College 

7-1963 

Microenvironmental Conditions of the Day Resting Places of Microenvironmental Conditions of the Day Resting Places of 

Cottontail Rabbits Cottontail Rabbits 

Orin Gelderloos 

Follow this and additional works at: https://scholarworks.wmich.edu/masters_theses 

 Part of the Biology Commons 

Recommended Citation Recommended Citation 
Gelderloos, Orin, "Microenvironmental Conditions of the Day Resting Places of Cottontail Rabbits" (1963). 
Master's Theses. 4479. 
https://scholarworks.wmich.edu/masters_theses/4479 

This Masters Thesis-Open Access is brought to you for 
free and open access by the Graduate College at 
ScholarWorks at WMU. It has been accepted for inclusion 
in Master's Theses by an authorized administrator of 
ScholarWorks at WMU. For more information, please 
contact wmu-scholarworks@wmich.edu. 

http://scholarworks.wmich.edu/
http://scholarworks.wmich.edu/
https://scholarworks.wmich.edu/
https://scholarworks.wmich.edu/masters_theses
https://scholarworks.wmich.edu/grad
https://scholarworks.wmich.edu/masters_theses?utm_source=scholarworks.wmich.edu%2Fmasters_theses%2F4479&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=scholarworks.wmich.edu%2Fmasters_theses%2F4479&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.wmich.edu/masters_theses/4479?utm_source=scholarworks.wmich.edu%2Fmasters_theses%2F4479&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:wmu-scholarworks@wmich.edu
http://scholarworks.wmich.edu/
http://scholarworks.wmich.edu/


MI<lROENVlRONMENT L CONDITION'S 

OF THE 
DY RESTDJG PLACES OP 
OOTTONT lL B.ABlUTS 

by 
Orin Gelderloos 

thesis presented to the 
:Paculty of the School' o:r Graduate 

Studiee 1n partial fu.1!1lltn.ent 
of the 

Degree of Master ot s 

festern Miohigab University 
Kal amazoo, Michigan 

July 1963 



ACKNOWLEDGEMENTS 

I wish to express my e.ppreo1 t1on to Dr. 

Thane S. Robinson for prov1d1ng th,� instruments uaed.. 

1n this stu.dy end to Dr. R1churd Brewer und Dr. William 

o. Van Deventel;', who along 1th Dr. Rob1nson1 gave

valuable cr1 t1o1am. t pr.ea ant Dr. Robtnson, Dr, 

Brewer, and Dr- Van Dnenter at"e .metlibeX"S of the 1"aoult7 

ot the Biology Departsnent at Western JA..ichige.n 'University. 

I .lso Tish to thank tb.e L.,.te Mr, !en Snoey1nk tor the 

use of' his beagle hounds •. 

• 

, 
,. 

. \ 
• . . 

D 



MEBODS • • • • • • • • • • • • • • • • • 1

DSUL!S . . ·• . • • • • • • • • • • • • • I

t mpera tur.- • .. • • • • • • • 

Wln4 Vtlooltr • • • • • • • • 

Light • • • • • • • • • • • • 

Rela,1ve HumS.41'7 • • • • • • 

• • • • • 2

. . . . .. '

. . . . .. :,

. . .  •· .11 

supera\,ale 

10o4 • • •  

J>re4ation 

. . . . . . . . . . . . . .  ,1 

. . . . . . . . . . . . . .  �,, 

. . . . . . . . . . . . . . .  ,, 

• • • • • • • • • • • • • 

. , . . " • • · • ·.15

!lJL'I W OOIUJIS 

• 

• 

SUMIIARt 

LITERA!'OU CI!El> • • • • 

• • • 



us, 01 ILLtJsr ·xa11s

1'1pre 1. M1orct•nY11'0mlental tempt;-atuns ot 
rest!. d •• ·ot �o'l.\ontatl bbS.111 .autu•, 
·wU1t•• an4 epring. • •· • • • • • • • • • • • 4

ft.gun 2. Micro nrl:romae11 · i wlncl nlool t,· of 
rest1n eit � ot otton il � bit• i u , 
1'1nt•r• and •Pl'Ull• • • • • • • • • •  • • • • 5

1SUN· 3• Mloro•n'd�mn•�tal 11 t in.ten ltlea 
Of' rest111g s1t•• ot cottontail ri bblt t 

-au to aprt:ng. • • • • • • • • • • • • • • T

J'i&Q�• 4. Co•pari.eOll behe•� llght lnt1n•t"1 
·d t peratu.re.. • .. • • • • ; • • , • • ·• • • 8

Fl � 5. (! r!.1011 '1> -· a h rs 
SQ»riae aa4 11g)lt bt· aal'7 • • • • • • • • • •  9 

!t.lU '1 • Aftr&ge l(li.CJ!IO fflNlllil•J!l ,11 \ 
1ntene1t1•• tor ea b 't;Vo hour period att•r 
sun •. . •  •· . . . .. . . .. . . . . . . . . .. ,, 

!&Ill �. · per · rat ola slfto tlon of ot.t0llta11 
bbtis. au:wmn. nnter. and ■prlng • • • • • • 12

an 
gu 

X"8 •• 

1,a 
t a 

tal gb 



· This investigation vas concerned w1 th the micro­

environment of the daytime .:resti�g plaoes 0£ oottonta1l 

rabbits (Szlv11 gqs florid§H1US) in southwest rn·Michigan. 

Many studies have been a.de ,;,£ the �abitE'i; fFr�l�Y; 1955), 

cover (Hendrickson, 1938; Leopold, 1942; · Linduska,. 1941), 

food (Trippensee, 1938; Dice, 1945), and home ranges 

(Haugen, 1942) of cotto�tail rQ.bbits The purpose of th1s

investigation was to,searoh for possible cor.relations 

between various physical factors and the daytime �ctivity 

and resting places of cottont 11s. 

Methods 

Thi' 1nvestige.t1on was conducted during t 11 1961, 

and winter and spring 1962. The location ·d number or

rabbit observed ere s follows� t o  miles west, one mile 

south of B gor, Michigan�; NW¼, NE , See 31, T2S, R11W, 

Kalamazoo County, 18; NE , See 8, T4S, R12W, Kalamazoo 

County, 9; Elm St,, K le:m ZOO; Miehig n. 1; 8th St, one 

mile south ot [-43, Kal zoo ·county, 2; Fort Custer, 

M1ch1g , 2; 12th St. and Oshtemo venue, Xal me.zoo County, 

1; and St. ; Sec 1, T5N, R11W, Kent County, M1oh1gan, 6. 

The total number of rabbi ts obse.:rved 1s forty seven.

Mieroenvironmental data were obtained when a. rabbit 

was flushed from its daytime resting place. In .finding 

rabbi ts the 11'1 ter rorked . lone or used tr ined beagle 

hounds. Each time a rabbit 1as found in a restin place 

¼ 
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rlurin..,1 the d yl1ght hours, the tollow1n da.t were re-­

corded: time of day, d t ,  wind velooity, 11ght int n 1ty, 

rel t1ve humidity, temperatura, -b1tat type; a the 

l oe rbere the rabbit �ent :tter 1t r s flushed. Wind

velocity, 11 t intensity, temp r.tur , and relotive 

humidity determin.nt1on r1ere m.r.de o.t a heisbt ot 8 - t2 

inches, Temperature ms mec.sured 11th a 1 bor tory grade 

thermometer to the neare t one-halt de ·ree o·ent1 re.de. 

Licht 1ntens1 ty w s ea,sured r1 th a esto:n otometer, 

Model 741 , Rel ti ve hum1d1 ty 'W e calculated :t'roiil a dry 

bulb - et bttlb slin :psychro eter readtn at temperatures 

of 20°:F d above., t lowel' temperatures a hund- sp1r-ted 

ps-ychr metor s used. A " lori te11 ane ometer was used 

to meanur. 1n velocity. 

Results 

Te perature 

s hown in :Figu e- 1, r, bbits � ere f utld 1n ··inter• 

n spring �m autumn 1n - 1 tu .t1ons in which the texa ... 

per�tur s O:t'lll , pe ; for each eaoon. tt 1 pos 1ble 

th, t more r bbi ts rere found in daytime resting pl .... oett 

at colder seo.s,on 1 t�mpor tures. It 1s "'lso pQSS1bl that 

the aeason 1 tem .. erature f·or thf! general. locality .followed 

this p tter.n. 

Studies h ve been m de that carrel"' te temperature 

with holing-up tencleno1es of cotto11t 11e (Lindueka, 1947; 
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• llen d Shapton, 1942; and Hendrlekson, 19l�7) • I fc:,und. 

no bb1ts en the · croenviro ,enta.l tempe ture as 

0 below -10 c. It is possble th t the rabbits were 1n their

dens, W'hicb were loc ted e· r to he day·b:.. 1 ... esting places, 

-1: an th to p :r tur e l be o -10°0; t�ls is in greement 

th the find ngs ot L1ndus a ( t 947) , who· stated th.at 

rabbi ts e o n th 1r dens hree times as o.f'ten bet een 

temper turas r -22°0 to -t 100 th bet een -11 oo ·to ooo. 

Tr1ppensee (1934) also found rabbits tended to go to 

their bu ro is at temper·- tures below .700. I have ob erved 

!our rabb ts eo1ng into the · r d.ens at. a temperatu'.J:'e of ... aoc.

Wind Velocity 

S1noe rabbi ts a.re found in brushy re s ( J.r:iley • 1955) , 

one would expect a low -rind veloc1 ty. A.ocording to Figure 

2, the majority (.63 percent) of the rabbits rere found in 

si tua.t1on$ in rhioh there 1r s no me, surable wind velooi ty. 

11 rabbits were located 1n places with verage wind 

velooi.ty ,Qf two mil.es per hour or l e and a martxnum wind 

velocity ot seven miles per hour or less. ver e wind 

velooi ty t-ras oaloulated from many me surements t , en at 

each d resting l ce of the l:'abbits, Gusts ot 1<r1nd 

p sin th1'ou e-noh. d · y resting place were ea. red as 

maximum .nd velocity. 

Light 

The largest single group ( 47 peroent} o.:r the l;'abb1 ts 

were ound in situations i� which incident light intensity 
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rabbits, autan, winter, and sprin«. 
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was less than 70 ;toot candles {:ll'igure J). Of the 47 per-­

cent below 70 foot candles, almost one-half were found in 

s1tuat1ona in which light intensity was less thab. 10 toot 

candles. 

Figure 4 compares light intensity and temperature. 

In 1 re 4 as 1n Figure 1 there is a distinction between 

the d ta collected for autumn d spring,. nd for winter. 

In Figure 4, the d ta for autumn . . d spring are found in 

the upper right. This distinction mar be due to the on• 

6 

set of the br.eeding d nesting· season 1-1hioh occurs 1n 

early and in m1d ... March (H 1lton, 1940). During this sea­

son the rabbits move from. the lowland to the upl d (Friley, 

1955). Linduska (1947) observed that rabbits moved to 

heavier covex- .from an open f"ield situ t1on as fall eha,nged 

to win.tar. The d&ois1ve increase in light 1ntens1 ty 1s 

probably due lack of heavy overhead cover. 

In the inter, light intensities of the ay res-ting 

places ere more d1vers1f1ed as temperatures decreased. 

Oon\rer.sely • at hi her temperatures rabbi ts were .found in 

a. more restricted ran e of light intensities.
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Figure 4. Comparison between light 
intensity and temperature. 
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1.0 

Fi re 5 comp res light intensity with the length 

of time from sunrise to the time when the rabbits were 

found., In the first two hours after sunrise all of the 

rabbits (except 1) were found at light intensities ot less 

th 30 foot c • dles. Three to six hours after 0Unrise

most of the rabbits were found t light _1ntens1t1es ot 

70 • 160 foot c dles. Two hours after sunrise no rabbits 

were found in less than. 20 foot candles. The t� o obeer-

v t1ons at ten hours ·· fter sunrise a.nd 6,25 .foot candles 

were recorded 20 minutes before sunset. In Figure 5, the 

numbers 1n p renthesia indic te the number o.:£ rabbits of 

e oh roup excluded .f'rom the ·veruges. Some o! thes-e 

r bb1ts Wtire found in the spring d tall. Others were 

locate in situ tions 1n 1h1ch 1 t was d.1 fioul t to place 

the hotometer in t e exact loo tion in ,·h1ch the rabbit 

was sitting,. 

As sho 1n Tabl 1, the -Ve�age light 1�tens1ty of 

the ·ay resting plaoea of oot onta1ls is d1reotly pro-

·port1onal to increase 1n ti e f'J;"om s nrlse. From the 

data of Fi re 5 d Table 1 1 1t c n be concluded thnt the

rabbi ts probably f1nct. resting pl- ce :in the morning and 

rem,-1n in lt throughout moet or ll ot the d y. If rabbi ts 

ocoup1ed resting places according to 11 ht intensity, there 

would be no 1ncree.se 1n light 1nten ity throughout the day. 

Therefore, when cottontails occupy a particul r reat1n 

plaoe, they prob bly re not limited by l1gllt 1ntetlsity. 

Perh ps rabbits occupy a resting place for reasons whieh 

are not measurable in tenne of physic'" factors. 
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11 

It seems likely- that rabbits occupy a. daytime resti!l.g place 

1n ,;-;h1ch the 11ght 1ntens1 ty 1s the l(n·rest 11 t 1n.tens1 ty 

of � y plaoe in the nraa, 

. ' 
Table 1. Ave,: e m:icroenrtronment l l1ght 1n.tiens1ties 
for eacll two hour period a:£'ter sunrise. The numbe:rs. 
in parenthes1 indicate the number of rabbits not in­
oluded 1n vera es. 

Hour.;> from sunrise Average light in.tensity 

0 w 2 2.93 (1) 

2 ... lJ, I 93. t' ·( 3}

4 "" 6 11'7.0 {O) l 

6 .. 8 458.o (0)

8 - 10 240.o ( 1)

10 ... 12 97.0 ( 1 )

Relative humidity 

· R.elati ve htUD1d1 ty was oaloula.ted tor only a !e1i resting

places because of mech• ieal difficult1es .. t tht be inning 

of this investigation, a. slin psychro eter "{i s . sed, or 

temperatures bove 20°F.. For tempers:tu.re belo • 20°F, which

did not register on the sling psychrometer.j a 11 nd sp1rated 

psyohrometer· rtas used. "" en 1oe was on the ,rat bu.lb th�rmo­

meter; there · as no more thal;l one.h , t degree, Centi · ede 

d1fferenc<¼ betreen the dry bulb nnd the et b�lb te1Uperatures. 

Supet-strate 

Tne typ, 0£ cover ot each rabbit obsel.'ved is sho1'm in 

T,able 2., Nee.:t·ly t,-riee as many rabbi ts were foun.d in a 
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shrubby cover ao in either of the other to categories. 

During the c.11, rabbi ts were found , y the n1. "':r 

in a cutovor area Ti th u:pro0,ted tree stu ps, brush n d 

br1ars, d reverting to n�ture.l oond1t1ons. 

obs rvut ons are 1n line th those o · Friley ( 1955) .• 

he m jority oft e dat� ere collecte in the ,dnter 

in a s ·rstnp �-rea Ti th a high wooded idge on t e \test side. 

the brush,y environment of the s · pg ve the bat pro­

teo-tion d cover to be found y-1-rhere 1n the a?-e · durin 

tho int.er. s the brus oo . e ¢0 "eTed ·r1 th .snow, 1 t 

..1.0 ed opaquo oov rin , or tbB hollo·w-s beneath, bich 

exp la. ns tho lol' light ntensi ti s. 

On ·th rid e above the s1-1 p there was vidence of 

much actir.ty i th form o t:r•c s, pents d cvidonce 

o "ee n· • eve:rthel.ess only one ro.bb1t 1ns ceen in this 

� e a4'ea Lll others or observed n the sw· p dur1ng 

the d,cyt:1.me. It is possible to co:nclu c t. t tho l'idge. 

!"!Ct v ty ,1 s noctu:rtt ... l . s is most of ·bh r�bbi ta 1 uct1vity 

( tord: 1 1961) 

s the nte progroDs d• thOJ."e re.c les evidence of 

12 

ishtt me •ct vit on t ridrrc. cco din3 to Huber (1962)-

mov _ment of cot o ::a..118 eo:r a es e.a sno\ inc oc-.ses. 

uperotrate cl�sa1fioat1on of oottontall 
c. t !ntor 1 ,.., d spr:tng. 

iype of oover rabbits found 
Autumn Spr n · 

Herbaceous 3 1 2 

Shrubby 4 17 
(brush e.nd br1< s) 

oodp11es d Stu.mp 1 9 0 
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Food 

Durin the winter, the cottont 11s b rked the 

wood.y stems of th 1r cover . d out oft the stems ot 

the plants on a 45 degree ngle {Hendrickson, 1947; 

Todd, 1927). o r bb1 ts ere collected for food hablt 

analysis nor i-tera r bbi ts otually observed feeding; 

nevertheless 1nd reot evidence sug ;)ests that the canes

of Rubue d br ehes of trees r aching to the snOY 

level were he -v1ly used. !his a rees 1th the findings 

of Trippensee (1938). No ev1 ence was found th�t 

r bb1ts p.1: ed through the sno for food as Hendrickson 

( 1947) found. 

l?red•tion 

I found only t·'"O r bb!.ts th t h  d been killed 

dur1n the 11nter, Both or th se de ths 1ere attributed 

to red !ox (Vµlpes fulva) since there rere m y red fox 

tr cks t the rem ins. Prom the dat of Hendrickson 

(1947), the prim ry predators ot r bb1ts are red fox 

and horned o -1le (Bubo vi;t; n1 nus). 

13 
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1. � llovem'b•� 1961, 1 tllrou . .April. t962. he daJ•

t1me re .tug pl .ces ot 41 ,cottQ>:r1tal1 l':'abbtt wel'e 

�bee·n-e4 ill south: este-ftl M1ch1g · · • 

2. t•� tu.re• w1ad veloo1ty, ·a llght intensltr were

rtoo:eda4 4 oomp red a i,osel'ble. tacto,:i1,1 a:ttec.rtbg the 

4n,time resting pla()ee. 

'-• ln cQlllp ring 11 h� tntena1t1 th tempe� ture, 1t 

· e :tound that at. hi er t.emperatures rabbt·t•, ere

loe te& 1n situ tton of hi. er 11 t 1n.teiua1 tr• 

4� la comp ·rlJSg 1·1 ht 1atenst v vi th length ot time 

tr.om SUJU1. •• it uas tound th t th• fabb1ts probably 

found -one, ot the places ot loweat 11 · ·t 1nten:s1 tt b the 

are . 4 rem.ain•4 in th1s plact for most ot the d "I•

·S, trearlr ot1e•h 1t ot al.l i'· bblte ert o·bserv•« in

1t.b:.ru bbT sup.era'.t%lat •·•

6. !J:u,-oughout th,e wuter, rabbS. te :removect the ban from

shrub and tr•••• 

1. Ev\deno• ot predation b7 re« tox wae tound.
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