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ABSTRACT

Selected aspects of winter d-ormancy in male

striped skunks v,/ere studied in Delta Marsh, Ivianitoba,

Canada" Diel activitv patterns of sl<unks held in

índivídual outdoor enclosures \^/ere determined for one

year using radío telemetry and visual observations o

while free-rangíng skunks \^/ere monitored between Ma-y

and Oct.ober lcy telemetry" No significant differences

were observed ín diel activi-ty indices of free-ranging

and captive skunks " In summer, skunl<s were actíve on

90 to 100% of nocturnal observations, but were rarely
¡r'ti rzo rlrrri nrr dar¡l i crhJ- Ai-lnr¡o-arnrrn¡l :¡'l-i r¡i'l-rz Äenra:co¡lv_qy r¿yr¡uo 4vvvç y!vq¡ru qÇurvruJ uç9!çquçs

greatly between September and mid-December, and was

virtuallv nil between Decemhar nnd onrlr¡ 7ìnrì'l
J I¡¿¿ Vç 9vVV9l¿ ugVUrLUç! qIf,U çq! IJ 

^IJ!!¿ 
t

However, movemeni was frequently noted within the

nest chambers during wj-nter" Surface activity

resu¡red in March and íncreased in Apríl.

Seasonal changes in abdominal body temperature

'm \ "^-^^ ^-'-d'i od lrsincr r,edi o j-.elemetrr¡ - The niean Of\ rb/ vì/Ë!E Þ LU¿L¿¿çu uÐ¿lI9 IaU-rv uE¿çlLLçu!J ô

26Ll Tb recordings on 2 skunks in AugusL was 37.7oc.

Correspond.ing Ti. means on 3 ind-ividuals in November o

December, l¿-r"r,l and April were 36.4oc, 34"4oC, ancl
rì

37 "7"C, respectively. Diel T,- variations and

d.epressions were greatest in iirrt"r, with d.iel fluctuations



aìôof up to 7 "2"C and a minimum Tr- of 28"4"C recorded"

Maximum diel Tl rân.rês anrl *irlì*rr* T. ¡ s in ind.ividual,b J-O-JI9ËÞ afru rtLJlf,rrtturtt tb J

skunks in other seasons v¡ere, respectively, 2.zoc

and 36.zoc (Arigrist) , 3 " Aoc and 34 .Ooc (irlovernber)

a-nd 2,Ooc and 35.Ooc (April) 
"

Mean bodv fat content of adult males in Oct.ober

was 32% of live weight, while in late April- and early

May it was LO% of live weight (LI,236 + 902 ( + S.E.) and

2,370 + 436 kcal per skunk, respectively) " Using

theoretical ca-lculations o the skunks rvoulo experience

an apparent. energy deficit of Ll\/' if they exísted at

basal metabolic levels o calculated" on fat-free bod.y

t.r^ i alr +¡ înv a r¿i nter ner.i orj o í= 'l tl 0 rlavs " The WíntefWEJ-IJILÞ p lUI a vv¿I¿uç! ys!rvq v! ¿îv suJ !

reduction in surface activity, the retreat to a relatively

warm den and the winter depression in body Lemperature

.nnâranJ--ì r¡ raÄrr¡a ânôrõ\z ovrranili Èlrra qrrf f ir''i anf 'lr¡ J-oqyI/q¿çrrury !çuuus e¿¿u!Y.)'

enable the sku.nk to survive the winter in Manitoba by

utilizing only fat reserves as an energy source"

ll-
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fNTRODUCTION

vüithin boreal reg'i 6¡¡= a distinct group of

carnivores undergoes a prolonged winter period of
.i -¡ ^+.i -¡ì {-¡z mr^^ --;*- I ^ -ronar¡'l I v Snend thiSIILd.U LJ V! Ly ó IJ.Ig cLlr-!-IttaIÞ 9slIçrqrry Ðyçr¡

periodo whi ch may last several months o ín underground

dens (Verts , L967 t Craighead and Craighead o l-970 o

1972; Sunquist, L974; many others) " Long intervals

^+ ì hâ^+i.'i {--¡ mr¡z i.ra i nf raarron'l-lr¡ 'i nf arrlrnJ-ari hr¡(JI -Lll-cluLJVr Ly lttqy us !rr!!çYuçrrs¿J ¿r¿uu!!ut/ uvu vJ

brief forays to the oì.rtside by indiviclu-als of some

species, especially during periods of warm weather

(Allen, L939t Verts, L967; Cowan o L973) " The species

commonly 'included in this group of carnivores are the

black lcear (Ursus america-nus) (Hock u L960i FoIkr 9t al"

L97O) , grízzly bear (U" arctos) (Folku et aL" L970;

Craighead and Cra.ighead, L970' L972) o polar bear

(U. maqitimus) (Haringtono 196B; Folko et g!. L970) s

raccoon (Procy.o,n lotor) (Stuewer, L943¡ Sharp and

Sharp u L956; Cowan, L973) o European badger (49leg

meles) (Johansson, 1957) , Asian raccoon dog

(i{yctereutes procyonoid,es ) (Novikov, L956 ) and

a.r--i na,{ õ1t11^v rManl.ri +i c -onhitis) (Selko o 1938;Þ LJ- rp|ëLI ÐÂUlrÀ \f¿çu¡r¿ L¿ Ð rlru! _

Sunquist, L974) "

LitLle is known of the physiologyo ecology and

behaviour of. these species during theír winLer denníng

period. The black bear has received most of the



attention in this respect (Floclc, Lg51 ! l-957 o 1960i

Folk, L967; Folku et al. L970; Nelson, .et 4!" Ig73o

1975) " Lesser amounts of data exist for the grizzLy

bear (Folk, 1967; Folk, €t al" L7TO; Craiqhead and

Craigheado L970 o L972) , raccoon (Cov,ran o I973¡

Tlrorkelson and lvlaxwello LgTq) t European badger

(Johansson, 1957) and striped skunk (Houseknecht,

L969 ' L97L¡ Sunquist u L97Q; Al-eksiuk and. Stewarto

in prep " ) . Several of t,he reports on bears have

described limitecl body Lemperatu-re depressions ancl

'l arge metabolic rate decreases during the winter
denning period (Hock, L95I, L957 o L960; Folk, L967V

Folku et al" 1970) " Observations on bears and_

raccoons in their winter dens indica_te that the

animals are much less alert than d.uring summer sleep,
although an individual can rapidly awaken and readi flz

defend itself if sufficiently disturbed. (Stu.ewer,

1943; Brown and Bellrose, 1943; M.atson, 1954¡ Craighead

and Craíghead o !970 o 1972) " The behavi oural and

physiological changes manifested by these species

in wint.er have been summarized under the terms
t'dormarrcyt' (Matson, Lgq6) e "winterruheot (EisentrauL,

L956 cited by Kayser, 1961) , "carnivorean leLhargye'

(Hock, L957, 1960) , and_ "winter sleep" ¡Nelson, 1973) "



Recent studies have provided_ qu-antitatíve

descriptions of certain changes in the striped.
^i-,.*t- ! - ^l^.: t--sKunK's cral_L-y and seasonal activity and denning

patterns (Verts o L967 i Houseknecht, L969, L97L¡

Sunquist, L97Lt,; Aleksíuk and StewarL, in prep.) 
"

Captive skunks held in out.door enclosures with arr

artificial food supply showed greater outdoor

activity during wi-nter (Aleksiuk and Stewart, in
prep") than free-ranging skunks wíthout an artificial
food- supply (Sunquisto L974) " Although Folk t1957)

concluded that ttre skunkrs body temperature is not
labireo other authors have speculated that ca-rnivorean

letha-rgy, includ-ing body temperature depression u could-

possibly be expected_ in the striped. skunk in the

norLhern part of its range (Selko, l93B; Hock , L95I¡

trisentraut, op g*i*!; Morrison o 1960i Kayser î Lg61 , 1965¡

Nelson ¡ Lsl=; -

The striped skunk feeds opportunistically on

'inaa¡j-n õmã'l'l m=mm='l¡ l^ì-,i¡! €i^L -*^l-.:L.:^*^rrlÐsuLÐ I ÐrLra-L_L rrrd.!.uil.c¿_L5, IJ¿tct!t eggs f Il-sn., ampnl-.ol-ans

and carrion (Hamilton o 1936 u Lg37; Selko , 1937;

Kelker, 1937; Verts, L967¡ Appendix 5) " In boreal_

regions these food materials are very scarce or not
available between approximat.ely early November and.

mid-Apri1. concomitantly, the l-ow ambient t.emperatures/



r^7i nÄ 
^ñÁ 

c^f+ ¡laarr qn^r^7 nra¡{-'l rz 'i n¡ra¡-^ +}r¡W¿lIU,' qrlu Ðv!Lt Uçs}/ ÐllVW V!çqL¿l/ ¿lIU!EqÐg LJit: gllEfVf/

reo¡irements fn- È'l.rarmnra^,llation And lOCOmOtj_On Oflv\au¿g¿¡v¡¡llvlvYL

slcunks active above-ground" Such increased energy

requirements woul-d necessarily exacerbate t.he

unfa-vourable energy balance which the essentially

aphagic skunks experience at this time " The purpose

of this stud-y was to document in detail seasonal

changes in activity patterns and abdominal bod.y

J-amnar¡J- llrâ ñ1c +}a^ cÈrj nau{ cì¡rrnl¡ t.z'i +'n õ?-lêr.'i f i nuçrllvç!quu!ç vI LlIg Þ LIJPeL¿ J[L¿li,L,' wJLII ;>Pçvr!¿v

reference Lo environmental energy cond-itions wl-Ìich

obtain during the winter in southern Manitoba"



I4ATERIALS AND PiET}ÌODS

St.udy Area

This study was cond.ucted in Delta Marsh,

ir{anitobao Canada (50o Ilt N, 9Bo Z3s w) , 5 to 60

latitude south of the northern limits of

distribution of the striped. skunk at. this longitucle
(Ha11 and Kelsono 1959) " vJal-ker (1959) has clescribed

the arears vegeLation in detail. A generally bareo

interrnittently inundated sandy beach along the south

shore of Lake Manitoba slopes to ô_ sandyo wood.ed

ridge about 50 to 100 m wide and generatly less than

2 m high" Tree species on the ridge include poplars

(Populus spp") o willows (Sal_ix spp") , Manitoba maple

(Acer negund.o) , redberried elder (Sambucus pubens)

and other, less abundant species" Herbs form a dense

understory over most of the ridge" In the adjacent

marsh south of +-?ra ri 'l^o 'rargins of open water are

covered witi: dense stands of cat-tai1 (Typha l_atífolia)

and bulrush (Scirpus spp. ) " Seasonally flooded sites
have dense stands of coÍtmon reed (phragmit.es communis)

or spra-ngle-top (Scholochloa festuca.cea) . Sites
subjected Lo little or no flooding support a mixture

of grasses, such as couch grass (Agropy.r_og repeng)



and squirrel-tail grass (Hordeu[ jubatgn), and herbs

such as Canada thistle (Cirsium arvense), sweet

clover (Melilotus al-ba) and asters (Aster spp. ) "

Roadsides and d-ikes are covered predominantly with
a mixture of brome-grass (Bromus sp"), alfalfa
(}4€flicago sativa) and sweet clover.

Flolding Facilit.Lesjor Captivs: Fkunks

Captive skunks were held in five adjacent wire
mesh enclosures each measuring5m x 1.5 m x 1"5 m high

(Appendix 1) " The enclosures tr^/ere consLructed in the

sandy ridge area of Delta Marsh" They afforded no

protection from ambient weather conditions. Nearby

trees o shrubs and tall forbs provided shade and. a partial
windbreak u and isolated the animals from the University
Field Station buildings located 50 to 150 m away" A

blind along one side of the holding facility allowed

observations to be made without any disturbance to the

animals" Each enclosure contained a simulated,

hand-dug clen (Appendix 1) " The den consistecl of a

straight wood-en and wire mesh tunnel (16 cm x L9 cm x

180 cm long) sloping from the ground surface to a

subterranean wooclen and wire mesh nest chamber (44 cm x



43 cm x 33 cm high) . A small cover at each tunnel

entrance reduced the opening to a triangle a-bout

15 cm to a side and. oriented it av¿ay from the d.irection

of the prevailing wi-nter winds " The nest charnber was

covered with 75 cm of earth and 15 cm loose leaf and

^!--^-- 1 .¡ !!^-^ÞL,-crw r-LL-LEIo while the tunnel was covered witir

correspond.ingly smaller amounts of the same materials "

Two control dens, constructed for microclimate

studies ¡ \.^rere identical to the above dens in all

respects, except that they d-id not hold skunks "

The specifícations of these artificial dens conform

to the range of dimensions for natural skunk dens

provided by Seton (L926) , Allen (1939) , Allen and

Shapton (I942) and Storm (L972) , within the lirnits

irnposed by the water table "

Nesting material in the form of dry grass \^ras

provided. in excess within each enclosure" The skunks

were fed a diet of 'rTuffy¡s"o a dry commercial dog

chow (Star-Kist Foods, Inc., Periram, Minnesota),

ad libit.ug except during the period November 17 to

April 13 " BeLween idovember L7 and 27 Lhe amount of

food províded was gradually reduced to zero and

maintainecl at that level until feeding resumed" ad libitum

on April 13" Pipazine (piperazine d-ihydrochlorid.e;



Gardo Productso Vr,'aterloo, Quebec) was admj-nistered_

orally to control ascarid- parasites. Water was

provided when snow \^i as not present on the ground 
"

Between May and October above-ground shelters

\.rere provided in each enclosure, as skunks frequently

utilíze sucþ re1- roel-q f \/erls o 1967; l{ouseknecht, 1969,

L97L) " The shelters consisted of ínverted wooden

boxes (about 60 cm x 40 cm x 40 cm high) with a small

opening cut in one side. Each skunl< was free to

enter either t,he box or the underground den in its
enclosure "

Activity

Captive_Skunks: Two methods were usec1 to

study activi-ty of captive skunks: radio telemetry and

visual observatíons. Between mid-Apríl- and October

L975, the activity of between two and four adult males

per month was monj-tored by direct. visual observation

(Appendix 2) " In this and. all other phases of the

study only males \^rere used- as sub jects. This was

done in an attempt to redu.ce variabilítyu and also

because of the greater numbers and/or ease of t.rapping



nale animals in the study area" The skunks were

hel-d indívidually in the outdoor encrosures d.escribed

above " Over a period of about six consecutive days

each month between mid_-April and October, 72 to 96

hourly observations \,vere made on each captive animal-.

On each occasion the observer quietly approached. the

enclosure from behínd the blind. A quick determination

was made of whether or not each animal was u'active,t

(i.e., diggingo feeding, moving about, climbing or
grooming) above-ground¿ or "inactive'o (i "e " , lying
j-mmobile above-ground- or out of sight in one of the

retreats provided). Nocturnal observations were mad-e

by very quickly shining a flashlighL across t.he

enclosures " Each individual was recorcled a_s being

either ttactívett or t'inactivett in accordance with the

above definitions, a.t the time of each observation.

The observations at each hour for all captive animals

were pooled on a monthl_y bas j-s. This provided an

hoi:rl v acì-i rzi tw i nrlow - daf .i na,{ âõ +1-,n ñ^r^ôh-Fâdôsve¿v¿uJ s¡fuçÀt Uç!Jrrgq qÞ LJfe yErUçtILqVg

of all observations made on which the skunks v/ere

observed active on the surface" This indexn which
jS direetlv related to the animals t above-ornrrnri en.t-i r¡i trz -s¿¡rrlls¿Ð wvvç yrvutru quL¿vLçI 

0

is comparable to t.he activity indj-ces utilized by Verts
(L967) , Houseknecht (1971) and Sunquist (L97q) in their
studies on the skunk 

"
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Radio telemetry was used to study the activity
patterns of four captive male skunks (three adults

and one juvenile) held in the outdoor enclosures

from early ldovember L974 to mid-epril L975" Three

of these animals were denned ind.ividually while one

was held with a juvenile female" The I'click" radio

signals of abdominally implanted radio transmitters
(see following section, "Body Temperature") were used

to provide an index of activiLy. Each subterranean

nest chamber was provided wiLh an auxillíary antenna

slzstem consisting of eight loops of iilo" 18 copper wire

wound- about the outsicle of the chamber. This was

connected via 75 m TV antenna lead wire to a standard

AM radio in a heated building" Due to the short range

of the transmj-tters (about 0.5 m) the "clj-ck" radio

signal could be picked up by the antenna system and

subsequently monitored on the AM radio in the laboratory

only when t.he skunk in question was in its nest chamber.

Thus¡ orr those occasions when the click signal was

received on the AM radio receiver the animal was l<nown

to be in its nest chamber, and hence was defined. as

"inactive" insofar as surface activity was concerned"

The lack of a click signal for one minute accurately

pred.ict.ed. above-ground- act.ivity and. t.he animal was



1I

defined as being I'active" on those occasions" During

the period when this method was used. t.he animals were

never found inactive on the surface. These activity
data rvere gat.hered on an approximatety hourly basis

for at least eight, 2[-hour period.s per month. An

hourly activity ind.ex tire percentage of all observations

made on which the animal was observed to be active - wa_s

derived for each individual in each month. Because

monthly comparisons of Lhese hourly figu-res revealed

that the mean activity levels of the individual animals

vì/ere generally very similar (Table 1) dat.a were pooled

to give hour-by-hour activity indices in each month.

Due to a transmitter mal-functi-on the activitv patterns

of a fift.h, juvenile male skunk could not be monitored

in the above manner" Instead, heurly observatj-ons were

made visually (as described above for the April to

October period) for four, 2î-hour period.s each month"

As t-hese data did not differ from those obtained bv

telemetry, they were incorporated int.o the hour-by-hour

monthly indices of surface activity.
Movements of captive skunks within their nest

chambers vlere d-et.ect.ab1e using the implanted radio

transmítters" Short*term variat.ions in the intensity

of the click siqnal received indicated movements of



L2

the transmit,ters u and hence the animals n relative

to the receiving antennae. On this basis the

skunks were described as beinci either "active" or

"inactive" within the nest chamlcer on all occasions

rvhen surface activity was not found, Hourly indices

of within-den actívity (percentage of all observatíons

when within-den movemenL was recorded) v¡ere derived

for each of the four individual-s in each mont.l:.

Because the data from different. animals were similar
(Tal:l-e 1) , the hourly within-den movement indices

of individual animals \'vere pooled to give combined

horrrlw 'inrl ìrrcg of within-den aetivitv in each month"

The collection of all activity data on captive skunks

by radio Lelemetry was terminated. in mid-April d.ue to

the floodíng of the nest chambers. After mid.-April

the skunks often rested. alcove-groundo rendering the

absence of a transmitter siqnal a poor indicator of

surface actÍvity"

Additional information on activíty was obtained by

checking the enclosures for evid.ence of surface activitl'
each morning and eveni-ng between October l-974 and April

L975" Signs of feed.ing, digging, defecation or movement

of excess nestíng materia-þ and. later the presence of

tracks in the snow, all served as indicators of activity"
The percentage of dens at which activity occurred each

day and night was then calculated.
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Free-ranging Skunks: The activiLy patterns

of free-ranging mal-e skunks were examined by radio

telemetry " A total of 11 adult males \^/ere live-trapped
in the study area J¡etween June and October L974 and. in
May l-975 " Each anímal rvas immobilized with a-n

intramuscular inject.ion of Sernylan (phencyclidine

hydrochloride; Bio-Ceutic Laboratories, St" Joseph,

l4issouri) at a dosage of 2 - 3 mg/kg body weight"

The skunk was then fitted with a hand-constructed,

coll-ar-mounted. radio t.ransmit.ter similar to that
described by Seid.ensticker, e! al" (1970) lAppendix 3) "

Each transmitter weighed approximately 70 g and emitted

a continuous-tone signal at a carrier frequency of
l¡etween 27 "005 and 27 "255 Mi{z for a period of about one

week" Subsequent to being fitted with the transmittero

the skunk v¿as released at or near the capture síte and

allowed a recoverv and re-orientation time of at least
L2 hours prior to the onset of data collection"

Radio signals v¡ere received using a modified

Fanon Mod.el T606 Portable Transcei-ver (Fanon Illectronics,
Toronto, Ontario) equipped with a direction-find-ing loop

antenna" Each observation consisted of monitorinq the

transmítter-emitted signal for a period of one minute.

n=nirf ìrra^,.lar variations in t.he intensity of the, !!!eY qu¿v¿rÐ ¿lr 9¿¡ç ¿¡I uçI¡

continuous-tone siqnal ind.icated that the animal was
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moving or "active" (Cochran and Lord, 1963¡ Verts,

1963) " An unvarying tone for one minu-te indicated

that the skunk was not rnoving, and the anímal was

defined. as being "inactive". Activity observations

\,rere made at approximately hourly intervals lceLween

1700 and. 0700 h in all months when activity was

monitored by t.his method (Appendix 2) " Observations

were made at reqular int,ervals between 0800 and. 1600 h

in September a-nd May, and less regularly in Juneo Julyo

August and October. An hourly activity index

(percentage of hourly observations in which the

animals were active) v¿as calculated for each month"

These hourly indices were compared with the hourly

indices for captive animals (data pooled) for those

months when data on both captive and free-ranging

skunks were available (Table 1) " Data were combined

to give hour-by-hour activity indices "

Searches were made for evidence of activity of

free-ranging skunks from late December to mid-April,

when snow was presenL on the ground" A regular route

!\ias followed over the st.udy area at approximaLely weekly

intervals in Decemberu January and February" For the

nori or'l I Merr.h tn I O Anri I a total of 1l dens known toyvr !vs

be regularly utilized by skunks were checked on four or
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more days per week for evidence of skunk activity

d-uring the preceding night" A den was considered

Lo have been recently utilized. by skunks if fresh

skunk tracks \,vere present at the den mouth and if a

grass plug previously placed loosely in the entrance

by the investigator was dislodged"

Body Temperature

Abdominal body temperatures of skunks were

determined by radio telemetry" Two adult male

skunks (mean weight: 4.35 kg) were live-trapped in

Delta Marsh ín late July L975" In early August L975

they were implanted intraperitonea-lly (under a

combination of Nembutal (about 30 mg/kg) ' Sernylan

(about 3mg/kg) and ether anaesthesia) with previously

calibratedu miniature radío transmitters (lûini-Mitter

Co.î ïnc.o Indianapoliso Indiana), and placed. separately

in the enclosures " The implanted transmitters ernit

"clicl<'o radio signals at temperature-dependent rates

(Osgood, L97O) " An auxilliary anLenna system, which

consisted of a grid of ldo" 18 copper wire on the

enclosure floor joined to 75 m TV antenna lead wire,

transmitted the signals from each transmitter to the
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laboratory. Tn the laboratory, standard A!1 radio

receiver - tape recorder systems automatically

recorcled the signals for one minute per hour for
each animal, for five and. six days respectively

between 10 and L7 August. Each hourly body

{-amr.rar.a{-rrro ¿rn \ r^r¡q l:*ar ¿lari rzaÄ l-rrz Äa#armi ni nrit *b, v uv -vJ vv uv!¡LL¿r¿¿I¡Y

the click rate for each transmitter and comparing

this rate to that transmitter's calibration curve.

In October I974 three male skunks (mean weight:

3.24 kg) \^iere implanted with transmitters as described

alcove" The auxilliary anLenna system as d.escribed

earlier (under "Activity", "Captive Skunks") carried

the "click" radio siqnals from the subterranean nesi:

chambers to an AM radio in the laboratorv" The diel
body temperature dynamics of t.he skunks were derived
l.--. ¿ ^1 1--i *^ LaMr Lerryrlry urlê number of transmitter-emitted trclicl<St'

for one, 3-minute interval per hour per skunk for 24

consecutive hours. This procedure \^/as performed for

2t+ consecutive hours at approximately weekly intervals
rather than for longer, but much less frequent, interva'ls

in order Lo follow seasonal trends in detail "

Meltwaters flooded the nest chambers in mid.-April,

rend.ering the receiving system inoperative " In lat.e

April the skunks were placed in individual, covered

cages \,Jith food and water ad libitum and allowed 24
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to 36 hours to become accustomed to confinement.

Bod-y temperatures were determined hourly for one

2[-Itoux period" by placing the radio receiver near

the cages and. monítoring the click signals manually,

with a minimurn of disturi:ance to the animals " The

transmitters viere removed from the skunks on Mray 2

and immediately re-calibrated" Correct.ion factors

rvere applied to the data to compensate for dríft
in the calíbration curves "

Determination of -Body Fat Content

Five ad-ult male striped. skunks were captured

in Delt.a Marsh ín October L974. The animals were

killed with ether, weighed and immed.íately frozen.

Each animal was later thawed and dissected into srnall

pieces " The scent, sacs and. contents of the diqestive
tracts were removed, weighed and discarded" The

rema-ins were brought to a constant weight in a drying

oven at 30 + 5"C and then passed through five sequential

changes of ethyl ether (fat extraction quality) over a

period of two to three months at 25 + 10oC" The

residue was subsequently dried to a constant, fat-free
weight at 30 + 5oC. The quantity of fat was d.erived
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by subtracting the dry, fat-free weight from the weight

of the individual after initial drvinq to a constant

weight. The percentage of fat in relation to the

I i r¡e we i crht waS CalCUlat,ed " 
rì'h i c nrnnod¡1¡g iS aì/4vvv

reliabLe method of determininq total fat content in

animal carcasses (Mackenzi-e, L964) "

This procedure was repeated. for five adult male

skunks kitl-ed in l-ate April and early May 1975" Two

of these animals v¡ere captured in the wild while three

had been held in captivity since October I97 4 ¡ âs

descril¡ed above "

Macro- and Micro-environmental TemperaLures

The metal-encased tip of a telethermometer

thermistor probe was inserted 2 "5 cm through the roof

and into the nest chamber of each simulated den"

Hourly temperature readings of occupied dens were taken

with a YSI telethermometer (YSI Co", Inc", Yellow

Springs, Ohio) on those occasions when body temperatures

\,vere recorded " The temperatures of the tvro empty

control dens, soil at the same depth as the probes within

the nest chambers (90 cm) and shaded ambient air

temperatures 0 " 5 m above the soil or snow surface \,vere

recorded at the same time. Dailv ambient maximum and

minimum temperatures were available from the University

Fiel-d Station meteoroloqical station"
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R.ESULTS AND DISCUSSIOi{

Diel and Seasonal Act_ivityja!'lernÉ;

I'4arl<ed seasonal- changes occurred in the act.ivitv
of male st,riped skunks (Figs. 1, 2¡ Append.ix 2) 

"

Ãn.t-i r¡i *.tz ç.r¡¡ l¡i alraol- .i - +}¡a nari nÄ Marz {-n eanl-aml.raråu Lr v ¿ LJ wc.Þ r1-LvLlcÞ L J_.t.t LIJ.e IJer _L\Ju. r'tcry L-u l)çI/ LsrruEr

inclusive. In these months above-ground activity
occurred primarily during the hours of darkness

(Fig " 2) " During this period activity prior i-o

the hour before sunseL was uncommon" Activitv
ind.ices increased greatly in the hour following

sunset. Both free-ranging and captive animals

t,ended to be active ori almost all occasions v/hen

nocturna-l o]oservations were made. The skunks !

act.ivity decreased in the hour foltowing first
light, and. at about sunrise they were active on

25f' or less of occasions sampled" Individuals

occasionally became active between sunrise and

noon, but between mid-day ancr the evening resumption

cf activityo above-ground rnovement was virtually
nonexistent. In September, the activity of capLive

skunks followed this basic patternu but free-ranging

individuals showed a post-sunrise l¡out. of act.ivity
rvhich lasted- until nearly noon (Fig. 3)" Activity
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levels then declinecl, ancl were low until activity
resumed at al¡out 1600 h. The activity index

subsequently d-ecreased after midnight, and remained

in the 20 to 507 range until sunrise"

Flourly activity indices during September

nights were not as high as during May to August

nights (Appendix 2) " Whereas earlier in t.he sunrmer

a given individual would- generally be found active

aL each hourly nocturnal observation, in September

the activity of an individua-l was less predictable"

The combined actívity ind-ex of all anj-mals studied

(sum of hourly act.ivity indices in any month divid.ed

by 24) in September showed very little decline from

the August index (Fig" 1). As October, November

and December progressed, combined monthly indices

rapidly decreased (Fig " I¡ Appendix 2) " An individual
vras frequently found inactive on several consecuLive

hourly observations, apparently becoming active

above-ground only once or twice in a night.

Unusually mild fall weather and lack of snow may have

resulted in act.ivity later in the season than in more

normal years " A small increase in actrvity levels
occurred in l-ate November a-nd early December (Fig-" I).
Aleksiuk and. Stewart (in prep.) also observed an
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Table 1 " F-values obtained from comparisons
of activity patterns among captive individuals,
among free-ranging individuals, and between
captive and free-ranging individuals for striped
skunks in Delta Miarsh, Manitoba" Variation
among' individuals was test.ed against. cliel
variation within individuals " Numbers of skunks
studíed are founcl ín Appendix 2 "

Values

Months

ú a ^+: --.: +.-/0 nt-t LJv-LLy t
among
n: n.l- i rzavs}Je¿vv

individual-s

u/^ aõf f \7r f\7

a_mong
fraa-r¡n^i n.,

indivicluals

/u neu¿v!uJ t
n: n{- i ¡za \zq
fraa-r¡-..i -^r s¡¿Y ¿¡¡Y
indivÍd-uals

In-Den
ønrranan * a¡Ltv V çlltgrr UÞ t
among
^ -^+ i --^uq}/ L¿ ve

inclividuals

January
F. eJ¡ rr r : rrz

March

April
luay

June

July
Arrarrcl-

September
October
ldovember
rì¡aar'l-.^-Uç9E¿IUEI

.L/\

0.870
0.000
3 " 117*
1.544
0.418
0"896

0 "25t+
2.t-85
0 " 109

1.023
1"568
6 "619**

0.05
0 .01

't noÁ

0 "L76
I /tO/¡

r "795
5 "402*

0"493
t " 195

3 "712*
0"852

2 "5L2
1"960

0"000
0.003
0 .7s5

a-1
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Fig. 1. The annual pattern of surface activity of male

slriped skunks at Delta rr{arsh, Manitoba. The

activity ind-ex represents the combined number

of observatj-ons of captive and free-ranging

active skunks made in each weekly or monthly

neri Od - p1'1-'¡1-6ccaz{ I ñ^ø^ên*:no nf :'l Iyç!¿vu, çÃyrçÐÞEu q¡ a }/ur(_ç¡¡uqyç v¿ qJ¿

observations made in that period " The sol-id

bar represents the interval during which sno\^/

was present on the ground" Sample sizes and

numbers of observations and 95% confidence

intervals on the activity j-ndices are presented

in Table 3 of Appendix 2 "

A - food supply reduced-; !, = food supply

terminated; Q = food supply returned.
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Fig. 2 " Representative diel patterns of surface

activity in male striped skunks at Delta

Marsh, Manitoba during summer, autumn,

rnz'i n'l-or and qnri ncr. Tlar-h crranh rcnresentsvl,4r¡¿Y ¿ Ylsl/r¡

data collected over a peri-od of one month "

The activity index represents the number of

observations of active skunks in each period,

expressed as a percent.age of all observations

made in that period. Data from captive and

free-ranging skunks were pooled " Arrovüs

indicate sunrise and sunset time at mid-month"

N values are the total number of animals

^+''¡'i^'r ^^- -onth, while n values are theÞ LUU¿çU I/ç! rrLU-- ---, !t¡¡-+v

total number of observaLions per month"

See Appendix 2 fo.r further details "
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Fig. 3. oiel patterns of surface activity of captive
and free-ranging male stri_ped skunks at Delta
Marsh, Manitoba in September. The activity
index represents the numlcer of observations

of active skunks made in each monthly or weekly
periodu expressed as a percentage of all
observations made. Sample sj_zes and numbers

of hourly observations mad.e are presented in
Appendix 2 " The arrov/s represent sunrise and

sunset times at mid-mont.h"
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increase in the activity of capiive skunks a.t this
time" The adaptive significance of increasecl
a¡.|-i¡zi*-rr i^ 1qLiL_LVrLy ¿rr .j-ate autumn is unclear" f,ollowing

this temporary increase, activity ind.ices fell to
near zero in the third week of December. A snowfal_l

of 14 cm on 22 December drifted to a- depth of 35 cm

in the enclosures. After this snowfalr- the captive
animalsr surface actívít1z fell to virtually nil.
Except for very brief (5 m or less) nocturnal excursions
by three animals in earry January, above-ground activity
was not observed until 28 February (Fig" I) " Three
Ï:rief bouts of activity vüere noted in the first 10

days of March" Tn late March and. early April,
following a 30 cm snowfal_l and. drop in ambient

temperatures, above-ground activi-ty again ceased

(Fig. 1) " In the seconcl week of April all animals
resumed surface activity. rndividuals were generally
active for only brief periods at this time: bouts of
surface activity, generally of only a fev¡ minutes
duration' 

'vere usually followed by a retreat to the
den for several hours " Activity was primarily noct.urnalu
although some diurnal activity occurred. as werl
(Appendix Z) " This da_ytime activity increased
as AprÍl progressed until bv fho an¡l .,f the month
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most individuals were active at least once during

each diurnal period. Diurnal activity decreasecl

in May as nocturnal activity indices increased

(Appendi x 2) "

On the basis of these indices of above-crround

activity, four seasona] activity patterns are apparent.

In sufirmer - May to September inclusive activity
j-ndices were at or approachi-ng 100% during the hours

of darkness and near 0f, during daylight, except for
f ree-ranging sl<unks ín September " f n auLumn

Oct.ober, November and early December - hourly activity

indices progressively decreased to zero. Tn winter
l-ate December to early Mrarch skunks v/ere almost

totally restricted. to their subterranean dens. The

animals emerged from these retreats in spring (late

March and April), and. both nocturnal and diurnal

activity indices increased as the season prosressed..

Although significant differences were not
present in t,he diel act.ivity indices (the sum of
hourly indices divided by 24) of captive and.

free-ranging skunks (Table 1) , values \¡iere slightly

lower for the captive individuals in all months when

Icoth forms of data were available (Appendix 2) 
"

This difference was greatest in September"
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Kavanau and Ramos (L975) propose that. the activity
phasing of captive animal-s is the best index of
true light-level preferences. The higher diel
actJ-vity indÍces of free-ranging skunks possibly

reflects the fact that such animals required longer

to fulfil-1 their feeding needs than the captive

animals did" Free-ranging skunks often travel
considerable distances between resting sites and

foragíng areas (Verts, L967) " September is the

last month when the skunkrs foods are readily availableo

and rapi-d increases in body weight. occur during this
period (Verts , L967) " ùlhile capt.ive animals fed.

ad libitr¡n can easily fulfill their high food-intake

requiremenLs d-uring darkness, free-ranging skunks may

often be unable to do son thus necessitating the high

level of diurnal acLivity in Septeml:er "

The results of field studies on the striped
skunk are in agreement with observatíons of activity
patterns made in the present study" Verts (1967)

found a high (BB.B%) activity level in juvenile skunks

between sunset and. sunrise durinc{ summer and fall.
Storm (L972) observed skunks leaving their underground_

retreats shortly af ter sunset in surrrmer " He f ound

movement in 86"B% of nighttime records of skunks, buL
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onl-y in 0 "6f' of diurnal observations. Houseknecht

(1971) made similar observations ori skunk activitv
patterns. The male striped skunk may therefore be

consj-dered a typícal nocturnal mammal in summer.

The activity patterns of many mammalian species have

also been observed to fol_low the changing light
intensities of natural and arLificial twilÍqhts
(deCoursey, 1960; Berner and Gyse1, L967; Kavanau

and. Ramoso L9720 L975i many others) 
"

A reduction in activity and decreased regularity
in the t.imes of initiation ancl cessation of activity
vüere found in the autumnal activity patterns of
individual skunks. Skunks became al_most strictly
nocturnal ¿l +hr+ +ìmo -rlhough times of sunset and

sunrise no longer appeared to have a controlling
influence on tiroes of starting and stopping activity.
Similar changes in autumnal activity have been noted.

for free-ranging skunks by Verts (L967) | Houseknecht

(1971) and Sunquist (L974), and by Aleksiuk and

Stewart 1ín prep " ) f or capt.ive animals . These

authors all- noted some cliurnal activity, hov/ever"

In September and October three of the four
captive anímals studied- often d_id not seek refuge

in their dens when inactive " These individuals
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were frequently observed sleeping at the entrances

to their dens or in the above-ground resting sit.es
(inverted boxes) o regardless of weather cond,itions

at this time. Unusually mild weat.her may have

ext.ended this period past the time when d.ens would

normally be used i n colder autumns. ft was not
until November that the captive sku-nks v/ere observed

to use their nest chambers regularly and to carry
quantities of shredded grass into their dens " After
mi-d-November the nest charnbers were well-insurated
with nesting materials and tunnel- entrances v,zere kept
plugged on most occasions when the animals were in their
,f,^*^usltÞ o

Several authors have speculated t.hat ambient

temperatures are an important factor cont.rolling autumnal

activity in skunks (Hamiltonn Lg37¡ selko, 1g3B; storm,

1972), but apparently this was not the case in the present

study " Between 27 ttrovember (lvhen f ood was no longer
available) and 22 December (when the first maior snowscorm

occurred) trle number of captive animals active eaeh niqht
did not correlate wíth ambient. Lemperatures (p( 0"05,

Table 2) " Activity indi-ces d.ecreased in october and

Irlovember despite the availability of food" Aleksiuk
and st.ewart (in prep.) found that captive skunks fed



Table 2" Relationships between

skunks and ambient temperatures

correlation coefficients (r) 
"

- ^+.i -''i +.' aÇ ^tri noÄa(- LJ V J L\/ (JI Þ U! ¿I/çu

(T-) , expressed as
d

Varial¡les: t

(1) Daily percentage of artificial dens
showing activity, and daily T¿ minima,
27 November to 22 December L974"
(2) Daíly percentage of artificíal dens
showing activity, and daily T. maxima,
27 November to 22 December 1974"
(3) Daily percentage of natural dens
showing evidence of activityo and T.
minima from I l4arch to 10 April L975"
(4) Daily percentage of artificial d.ens
showing evidence of activity, and T¿
minima from I March to l-0 April- 1975"
(5) Mean weekly percentases of artificial
dens showing surface activity, with mean
weekly T^ minima from third week of
October *I97 4 to 30 April 1975 

"

(6) Mean weekly percentages of artificial
dens showing surface activity, and mean
weekly T, minima from third week of
October L974 to 30 April 1975.
(7) Percentage of natural dens showing
evidence of activíty, and percentage
of art.ificial dens showing evidence
of activity, 1 March 10 April.

p < 0.01

5 dens,
16 days

J UEIIÐ ¡
1 6, r1=rzcssj p

'l'ì rlonc! r ev¡rv t

29 days

J L¿911Þ,

29 d-ays

5 dens,
26 weeks

I I Äanc

26 weeks

2q Äerzq

0"1-7

0 "24

U"f,U1

0 "72*

0"87+

0"84*

u"o/1
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ad libiLum gradually became hypophagic between

October and mid-Decemlcer " These a.pparently

endogenously controlled decreases in activity

and food consumption indicate that skunks are

probably physiologically prepared for winter

dormancy prior t.o the onset of lethargy.

Possibly, upon attaining a specific weight or

state of obesity the ind.ividual may require only

the stimulus of cold, snow anð./or some other

factor(s) to initiate its wint,er inact.ivity.

Similar decreases in activity and food consumption

under favourai¡le conditions in autumn have been

d.escribed for other species, including the Richardson¡s

ground squirrel (Spermophilus righardsonii) lPengelley

and Fishern L963; Mrosovsky and Barnes, L973), the black

bear (Matson, L946) and the beaver (Castor canad.ensls)

(Aleksiuk and. Cowan, f969) . Craighead and Craighead.

(1970 , L972) d.escribe a great reduction in activity

and. awareness, which they term "prehibernation letharg-y"o

wlrich may occur in the grízzLy bear in late autumn.

A heavy snowfall has l:een suggested a-s the stimulus

that causes bot.h grLzzly bears (Craighead and Craigheado

L970t L972) and raccoons (Mech, et g_1" L966) to enLer

their dens. In the present study, surface activity

ceased for 14 days following the first heavy snowfall-.
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Captive skunks provided with food ad libitum

continue to show some activity outside their nest

boxes for the entire winter, although acLivity is

great.ly decreased during the cold.est months (Aleksiuk

and Stewart, in prep.) " fn the present stucly, unfed

captive skunl<s were totally inactive for extended

periods in winter. fntensive and systematic searches

failed to reveal any indications of act.ivity by

free-ranging skunks between late December and early

March. Other investigators found free-ranging

skunks to be primarily inactive in winter (Flamiltono

1937; Selkoo 1938; Vertso L967; Houseknecht, L97Li

Sunquist, L974) . In contrast to the hiemal inactivity

of unfed, northern skunkso free-ranging skunks in the

southern portions of the species n range remain active

for the entire year (Cuylero L924¡ Stout and Sonenshine,

l-974) . The sporadic resumption of surface actívity

between I March and 10 April was positively correlated

with ambient teniperature. The daj-ly percentage of

both 11 naLural and fíve art.ificial dens showing

evidence of skunk activity was significantly correlated
-..: +r^ ¡.i ^'r !^âñ^ú^rrr-^ *.i*.i-wr Lf,r ursr L=rrr¡,ercL LLrre rLLrrr¿rtâ (p < 0 " 01r Table 2) " An

example of this apparent relationship between weather

and. surface activity at that time of year occu-rred ín
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l-ate March L975" A 30 cm snowfall followed by a

period of exceptionally lov¿ ambient temperatures

coincided with an almost total cessation of surface

activity by both captive and free-ranging skunks for

a period of abouL one week " Activity resumed- in

the second week of April (Fig " 1) " The mating

season occurs at the same time as t.his spríng

resumption of above-ground activity (Wight, 193l;

Hamilton, Lg63i Verts , L967) " Free-ranging skunks

in the present study often visíted several dens in

the course of a night's wand.erings in ltfarch and April "

Activity pai-terns within the nest chambers

followed no readily díscernible diel pattern (Fig" 4) "

The skunks had the lowesi: indices of within-den

activity in January and the highest ín December"

A one-way analysís of variance indícated no significant

differences amonq the mean levels of within-den

activity of the individual skunks except in March

(Table 1) " Compari-sons among the combined wit.hin-den

activíty levels of t.he four individuals showed that

tirese levels did not differ sígnificantly

between Mtarch and December, It{arch and February o and

April and November" Only rarely d-id a 2[-hour period

pass without movement being recorded for each individual.



Fig" 4 Activity of four male striped skunks within
subterranean nest chambers, plotted on an

hourly basis" The activity index represents

the percentage of all observatíons durínq which

act.ivity in the nest chamber was detected,

calculated on a monthly bas j-s. The n values

represent the total number of observations made

in each month"
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These data are in apparent contrast to those of
Sunquist (L974) " He utilized continuous t.one,

col-1ar-mounted transmitters and automatically
recorded the signals at 45 sec intervals" His
data ind.icated that movements of skunks wÍthin
natural winter dens folrowed a pattern similar in
diel periodicity to above-ground actívity d_urinq

summer" Vühile confinecl to winter dens , 70 and

77% of the in-d-en activity of adults and juveniles
respectively occurred. at night, with peaks in
apparent assocíation with the time of sunset" A

general i-ack of synchronization of within-den
activity between individuars was evident (sunquist,
L974). ït is not known why the d.ata from the two
stud.ies are so dissimilar"

The simurated dens provi-ded the captive skunks
with a relatively warm micro-environment (Fig " 5) .

The temperat,ures of the dens vüere very constant durinq
the period when the dens r^/ere coverecr wittr snow.

Soil temperatures at a depth of 90 cm reached a

winter minimum of -1"Ooc" The rowest Lemperature
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Fig" 5" Temperatures of artificial nest chambers,

soil temperatures at 90 cm depth near the

nest charrbers, and maximum and minimum

ambient temperatures o for the period

October L97t4 to April L975. uach den

and. soil Lemperature is the mean of 24

consecutive hourly readings; al-l ambåent

maxima and minima are weekly means of daily
values. The arrow ind.icates the start, of

the peri-od of permanent snow cover"
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recorded- in an unoccupied. control_ den was -0"3oc"
The minimum temperature in a den occupied by one

skunk was z.IoCu and the lowest weekly mean for
such a den was 2.7oc. A one-way analysis of
variance indicated that temperatures of dens

nn¡rrni aÄ 1rr¡ ô i ^^-'l ^ -t-,,^1-^ ,u(juupr_eo. Ðy s-Lrrgre sÁunKS v¡ere not significantly
different (p > 0.01) " The weekly mean temperatures

of these dens were considerably higher than those

of the two control dens and lower than those of the
den occupied by two skunks (Fig" 5) " Before

permanent snov/ cover was presento weeJcly mean

Ëemperatures of t.he soil at 90 cm depth, cont.rol
dens and dens occupied Jcy one skunk all were

posi-tively correlated (p < 0.01) with weekly mean

ambient temperature minima " while snov¡ cover v\ras

present there was no significant corre'tation

1p) 0"05) between ambient temperatures and. the
t,emperatures of the soj-l and clens listed. above "

Soil t.emperatures at a depth of 90 cm at t.he

enclosure site and in the preferred denning area

of free-ranging skunks were simila_r (Appendix 4) .
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Body Temperature Dynamj_cs

Significant seasonal changes were found in
the body temperature (T¡) dynamics of confined male

striped skunks (Figs " 6, 7) , Abdominal body

temperatures had similar diel patterns in both

individuals stud-ied in August. (Fig" 6) " TO began

to rise from its constant daytime I evels Ín l_ate

afternoon, prior to the resumption of outsid.e activity.
É\ peak in T, occurred at ahnnl- m'idnicrh{- afþar r^zh'i ¡h rr,

-b e ¿l.¿.s¿¡¿Y¿¿ u u! uu! vv¿rlvlr .b

declined to a- minimum betlveen 0900 and 1200 h. Diel_

ranges in Tr_ varied between l. 0 and 2 .2oC, with a mean

rangie of r"ã"c. The maximum To record.ed was 3g"0oc

while the minimum was 36.2oc" The mean of 2614

readings was 37.7oc. A similar díel pattern was

observed in free-ranging beavers by Aleksiuk (in
Although TO values were lower in November,

patterns were similar to those of August" tb
generally rose from about 35"5oc to about 36.5oc

between 1500 and 2000 ho and then usually remained

constant until about midnight. After mid.night an

irregular d.ecline took place until 0700 to ll00 h,

with T* declining to as l-or,v as 3¿1..0oC. A slightJf

increase was followed by relatively stable temperatures

until T¡ again began to increase in late afternoon. In

November, Tb ranged between 34"0 and 3g.0oC. The mean

of J'gz read.ings on three animals was ¡O . ¿+0C.

diel
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Fig. 6 Select,ed cliel pat.terns of abdominal body

temperatures in male striped skunks held

in confínemenL under outdoor conditíons

at Delta Marsh, Manitoba. (A) illustrates
the patterns for two individuals in
August L975 u while (B) il-lustrates the

patterns for three índividuals in January

L975. Details of variaLion are qiven in
the text and in Fiq" 7 "
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¡ag" / " Diel rang-es (vertical lines) and means

(closed circles) * one S.D" of the mean

(brackets) of abd.ominal body temperature
in three mal_e striped skunks held in
confinement uncler outdoor conditions
d.uri-ng the period of natural- dormancy

at Delta Marsh, Manitoba_" The means

are of 24 consecutive hourly readings
and are plotted at approximately weekl-y

intervals 
"
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Body temperatures were most variable in
winter (Figs. 6 , 7) " fn al-most all cases studied
a distinct diel To cycle was present in each of the
three individual-s monitored, although the timing of
diel maxima and- minima varied wid.ely both between

individual animals on the same day and for the same

ani-mal on dif ferent days. An exampre of the diel-
T¡ pattern of each of the t.hree captive skunks in
Januaryo illustrating the lowest. To reached by each

animal in that montho is presented in Fig. 6. Tb

maxima in winter generally occurred in hours of
out.side darkness. skunk No. 3 showed the greatest
variability in TOo with a daily amplitude of up to
7 .2oc- That ind-ivid.uar ! s To began to increase from

the diel minimum at about 1800 to 2000 h on most days,
rising at a rate of up t.o 2.ZoC per hour. After a

diel T. maximurn \das reached, generally at about 0300 h,J]

a two or three hou.r period of constant ro often occurred"
This was followed by a steady decrease in To until the
evening increase began. Even though the other
individual skunks und.erwent smaller diel variat.ions
i- qì +i^^ ñ^r-n '.t.b, Ene paLtern was frequentl-y quite similar (Fig. 6) "

The data strongly suggest an endogenous circadian
rhythm in body temperature may exist in skunks confined
to their underground dens during winter" Further research

is necessary Lo ascertain whether or not this j-s the case.
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Diel Tn rangies were often highly variable on

a week-to-week basis (Fig" 7). Skunk No. 3, an adult,
showed the greatest variability. Although dier mi_nima

varied between 28"q and 34.6oc in the mid-December to
mid-Ma-rch periodo diel maxima remained relatively
constant between 35.6 and. 37"ooc cruring this same time.
Increases in TO accompanied the sporadic surface
activity in the ratter harf of rr4arch" rn early April
the diet TO minimum dropped_ to ZB "6oc. i,{ith the
resumption of regular surface activit.y in mid-Apri1,
Tb increased and remained- within the 36.6 to 38"2oc
range "

Appreciable, but ress clramaticu diel fluctuations
in To occurred in the other transmitter-implanted skunks
(Fig. 7) " The daily TO minima of Skuri<No. LIt a
juvenite, progressively d.ecreased to 3z"2oc during
December and January' and then gradually rose to 3q"zoc
duri-ng February and early March" Ar-though this animal
had not shown surface activity prior to the end. of Marchu

the inclement weather at that time coincided with a

sharp drop in the jndividual's TO minimumr to 3l.BoC"
Animal No" 5o an adurt, had t.he smallest winter
d,epression in To as welr as the reast dier variation"
Following initial small declines, its T^ remained
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stable before rising through late February and iyarch.

A small decline ín early and mid-April vzas followed
'in I¡'l-a Ànri'l hw ân .incraegg LO the T, leVe1S fOUndq¡¿ ¿¡¿v!çq 

-o

in skunks in August." Body temperature read.ings ranged

between 28"4 and. 37.4oc for the three capt.ive indivíduars
between mid-December and. mid--March. The mean of 84o

readings on the three individuats cluring this period was

34.4oc "

By late Anril TO values v,/ere similar to those of
August (Figs" 6, 7) o although the diel patterns tended
Èn l'ra '1 occ ^-.edictable " The range of Tr_ values forIv¡çvrvuqvrço ¿frË J_clrIgg LJ! ,_

three sl<unks on 30 April was z.2oc (betvzeen 36,6 and

38 " 8oC) " The mean of 72 reaclíngs on three individuals
\.47as 37 .7oC "

The minimum TO recorded in this study, 28.4oC,

is lower than has been reported for other species that
und-ergo carnivorean lethargy. The lowest To previously
not,ed for a member of this group under natural conditions
\,üas 31.2oC in the black bear (Fiocl< o Ig57 u 1960) "

Numerous other report.s on both brack and gri zzLy bears

rr'larrr- thair T tq al ?¿I #n ?'lOn Ärrrìn^ ..,.iPJ-dCe trler-r ]'b $ d.t J+ Eo i t v uu!¿¿rv w¿ntêr dormancy

(EricJcson and youatt o I96L¡ Fotk, Lg67i Folko et al_.

1970; Brovrn, et al" I97L; Nelsono et al. f 973) "

Raccoons have been recorded at 35oc (Thorkelson and
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and Ì4axviell, L974) and European badgers at 3S.5oC

(Johanssono 1957) " The skunk tbu= recorcled in winter
during the present study Tirere frequently lower than

the values from these other species " Because of
surface/volume ratios and. pelage thÍckness differences,
Fourier0s Law of Animal cooling (Kleiber I Lg72) pred.icts

that heavier, better-furred animals in "hibernation"
could be expected to have a larger bod.y temperature

ambient temperature gradient than smaller animals "

Species such as the skunk might thus be expected to
cool t,o a lower point than t.he raccoon, the baclger and

especially the bears (Morrison, 1960; South and House,

L967) .

Energy Reserves for the Vüinter period

Like Lrue hibernators and many other mammalian

species inactive for t.he winter lKayser , Lg6I) o skunks

become obese by October (Table 3) " Skunks are noL

known to store food for the winter and. apparently

subsist on ínternal stores of energy during the entire
winter per!-od when feeding either occurs very rarel-y or

not, at all" studies on oLher mammalian specj-es that pass

the winter wiLh little or no food intake indicate that depot
f='F rêqâr17âc crovide almost' the entire winter ênêrcr\/ crrnn'lr¡-È ç¡¿E çrr Lrrs w¿r¿ Lsr s-rlËIgy Þ ulJl,,ry

(Kayseru L96L; Nelson, et al" L973, L975) 
"
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Table 3. Fat content of adul-t mal_e strÍped skunks

at Del-ta Marsh, Manitoba in autumn and spring, with
a comparison of the energy contai-ned in the avail-abl-e

fat and the theoretical_ basal metabolic enersy

requirements duri-ng the dormant period (f40 days) .

Al-l- f igures are means + standard errors of the means.

Autumn L974 Spring 1975

5 adults 5 adul-ts

Collection dates
Live weights (g)

Dry weights (g)

Water (8 live weight)
f)rrz - f¡f--froa r^rai nlr# /alv'J r u \ìJ/

ü,/erght of fat (g)
Fat (Z live weight)
Kca.l- available in

stored fat
Cal-cul-ated daily basal

metabolic reguj_rements
(kcal) at fat-free
weight

Energy availabl-e as fat
^^^.iexPressec. as a

1.)êra'ênl-âarê nf ênôrñ\7errç!YJ
required for existence
at BMR for L40 days

3-27 October
3769 + 191

1903 + ttl
46"7 + 1"4
694 + 16 "2
r20B ! 97
?l q + I ?

11236 + 902

24 ApriJ--A Mtay

2584 + 209

884 + 59

64.3 + 2

629 + 49

258 + 47

10"1 + 2

2370 + 4

ô

"t

"1

36

L42 T 4"6

56.5 + 1.5
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The fat content of skunks killed. in fal1 and

spring d.iffered marked.ly (Table 3). In aurumn,

skunks had a much higher percentage of live body weight
as f at and a lower percentag.e as water than in spring.
I4ean dry, fat-free body weights and weights of body

water did not. differ sígnificantry between specimens

killed in October and. in April and May (Stud.ent¡s

t,-test, p> 0.05; Table 3) " Mammalj-an white fat has

a caloric content of 9.3 kcal per gram (Dargol0tso

L974) " The skunks analysed in October had a mean of
rrt236 kcal- as fat, v¡hil-e animal-s killed in spring had

2137 0 kcal as fat (Table 3) " Assuming that the skunk¡s

basal metabolic rate (BMR) can be accurately predicted
by standard formulae (Kleiber, rg6L) o then the theoretical
BylR¡s of skunks killed in october may be calculated,
based on their fat-free weight.s " A comparison of the
energy available in the fat reserves with these predicted.
BMR requirements for an aphagic period of 140 days reveals
a shortage of 44f, (Table 3) " Thereforeu some mechanism(s)

for energy conservation must be employed_ during the winter
period in order to reduce utilization to a rate well_

below the theoretical basal metabolic raLe.
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CONCLUDTNG REMIÄRKS: A Strategy of V,lÍnter Survival

The energy reserves of the striped skunk in
October are not ad.equate to allow it to subsist
through the winter at a level of energy utirizatíon
equivalent to its predicted basal metabolic rate.
l'[orrison (1960) has suggested that it would be

impossible for an anj-mal of the skunkrs size to
store enough fat to enable it to survíve an aphagic

period such as is experienced duri ng the winter in
southern Manitoba, without some decrease in its
metabolic rate" The results of t.he present study

suggest that, the skunk has several adaptations which

significantly red.uce the rate of energy utilizati-on
between late autumn and early spring"

The skunk undergoes profound behavioural

modifications during falI, wint.er and early spring"
By greatly reduci_ng surface activity, the skunk

conserves energy that it would otherwise expend. on

locomoLion " In lalroratory raLs , Zq% of energy usage

is for locomotion (liorrisonu L96B) " Correspond.ing

figures for steers are 15 to 25% (Benedict and Ritzman,

1923) and for peromyscus, 20% (McNab, 1963). Apparently
the skunk may reduce energy expend_iture by u_p to 25% by

greatly reducing surface activity. rn addition to the
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energy which the skunk would have used for locomotiorr

per se, activity in the cold supranivean environment

;t;ndoubtedty necessitaLe an increase in metabolic
rate for thermoregulation" The skunk is poorly
adapted for activity in the extreme cold. Its
appendages and belly are very thinly furred.. The

back fur is coarse and easily blown by the vrj_nd,

resulting in a great potential for heat lcss (Tregear,

1965; Moen and Jacobsen, rgTt+) " Bven in calm weather,

exercise may irave deleterious ef fect.s on temperature

regulation due to d-ecreases in the effectiveness of the
pelage as insulation" Furthermore, heat prod.uced. for
thermoregulation tends to be independent of that
produced by work (Hart and Heroux, 1955) " Such heat

losses o and conseguent energy expenditures t ð-Te avoided
-h"r +lâ^ ^l-"-?-!py rlle sjçu.nl{' s retreat to a subterranean den " Thus o

the den conveys the advantage of a relatively warm

microhabitat, even if occupied. by only one skunk"

Free-ranging skunks frequently den communally,

Seton (1926) recorded up to 20 j_ndividuals in one

large den, and small-er aggregations are very common

(Flamilton, L937; Allen o L939i Allen and Shaptono 1942;

Dean, L965; Shirer ancl Fítcho L970; Houseknecht , I97L;

Sunquist, L974) " The very significant energy savings
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from the use of a nest as well as from the decrease

in effective surface area Jcy huddling have been

well-documented for various species of rodents by

Kind.er (L927) , Prychodko (1958) , Peanson (1960) ,

Hayward (1965), Tertil (L972) ancl others" Such

benefits may a-lso be expected to accrue to the

denned skunk"

A second major aspect of winter dormancy in

the skunk is the depression in body temperature.

If the mean of 312 April and August. body temperature

measurements, 37.7oC, is taken as the otnormal" bod.y

temperature of male striped skunks, then the mean of

840 mid-December to mid--¡ilarch readings o 34.4oCn

represents a mean winter TO d.epression of 3 .3oC.

The mean T* depressions of individ.ual animals varied

between , "; and ¿+. tOc " The range between higtrest

summer and lowest wi-nter TOEs is 10.6oC" FIock (1960)

found that the metabolic rate of a lethargic black

hrear r^zi th ¡ nrObable T* depression of 4 tO 7oC waS

50 to 60% of the normothermic rate" Folk, eË al"

(1970) recorded a 7L to 90% decrease in the restinq'

heart rates of dormant lclack bears between September

and December, accompanied by a 4oC drop in TO"

These data indicate that profound decreases in metabol-íc
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rate accompanv small decreases in TO of lethargic
bears" Skunkso whích undergo similar decreases

in body temperature, can similarily be expected to
have significant red-uctíons in metabolic rate and

therefore energy expenditure.

The winter is a critical period- in the skunk's

annual cycle of life in northern regions. fn order

to survive the winter, the skunk has evolved a clearly
defined strategy" fn sunmaryo the first aspect of
this strategy is the accumulation and sLorage of energy

in Lhe form of fat. during suÍìmer and early fall when

food supplies are plentiful and weather condit.ions

favourable" This is followed by a prolonged. aphagic

period duríng which energy expenditure is reduced by

an almost total cessati-on of surface acLivity, a retreat
to a relatíve1y warm underground den and a depression

in body temperature. This strategy enabl-es the skunk

to overwinter successfully at northern latitudes
without resort to either winter feeding or true

hibernationo and is an important element ensuring

its survival over a very large boreal reg.ion"
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Fig" 1. Digrammatic representation of artificial
holding facility for captíve striped skunks.

Legend: a-controldens

b - wall-s of occupied enclosure
constructed of 2 "5 cm mesh
poultry wire

c food and water dishes

d - subterranean nest chamber

e buried tunnel

f - cover over tunnel entrance

r-r - r¡'i or^z'i nci l^rlindYv

h - telethermometer probe, buri-ed
90 cm deep in soíl
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Fig" 2" Diagrarnmatic representation of the

subterranean nest chamber and tunnel

system in the artificial hotding

f aci I i trz f or r:arrti rze stri ned Sk_unkS .

Legend: a soil surface

b cover over tunnel entrance

c - buried tunnel

d subterranean nesL chamber

e - No" l-B copper wire
(auxillíary antenna)

f - wire mesh side of nest
chamber

cr r:oaxi a I cable and TV antenna
Iead wire running to AM radio
receiver in the laboratory

h telethermometer probe buried
90 cm in soil
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Appendix 2z Numbers of captive and free-ranging male

striped skunks studied each month in
Delta Marsho Manitoba, numbers of observations

made per houro and pooled percentage

act.ivity of captive and free-ranging skunks.
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Table 3. Summary of weekly and monthly surface activity
indices of male striped skunks at Delta Marsh,
Manitoba. N is the combined number of captive
and. free-ranging individual-s studied in each
period indicated, n is the total number of
observations mad.e during each period_, ToA is the
diel activity index (the sum of all combined.
hourly indices divided. by 24) and 95%Cr is the
95/. confidence interval on %A"

Months %a 9s%CT

January*

February*

lútarch*

Ànri I *

Marz* *
June**
JulY* *
ÃrrarrqJ-**

SePtembe¡**
October*'F
iVovember *

December*

5
5
5
5
5
5
5
5
5
5
5
6

5
5
5
3
a

6
6
5
o

5
5
5
5
5
5
5
5
5

352
L20
?/tn
L20
L20
348
352
L20
360
l-20
364
120
L20
360
248
4L7
3tó
314
u07
428
595
413
L20
o¿+
l-20
L20
L20
548
120
L20

1

^
0
0
0

^
U

l,

I
1
1

I
ô

5
L7
31
Jb
5Z
a1

40
36
2t+
20
10

4
B

13
2
0
0

u-z

0- "20-"3
0-"3
0- "2
0- "2

0-2
0-5
u-¿
0-5
0-"3
3"8
13*22
25-37
31-41
27-38
27-35
36-I+LT
33-39
20-28
L2_28
B-T2
t_- 9
¿+-l.5
B-l_9
1-4
0-.3
0-"3

* Captive animals only** Captive and free-ranging animals combined



Appendix 3: Circuit diagram for radio transmitt.er

used in monitoring the activity of

f ree-r¡noì ncr s{-r'i nod skrrnks in Delta

Marsh, Manitoba.
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Fig" l: Circuit diagram for radio transmitter used

to monitor activity of free-ranging stripeo

skunks " The transmitter is similar to that

described by Seidensticker, êt al" (f970) 
"

Legend:

Antenna loop - A - L6 mm diameter brass welding

rod encased. in polyvinyl chloride tubing.

LooP diameter is 7 Lo B cm"

Capacitors Cl lB0, 220 Pf

- C2 10, 22 Pf

c: 5, 6 mf

C4 0"01 rnf

Resistors - Rt 220, 270 kohms

RZ I kohm

Crystal X - Citizen's Band frequencies (27 "005

to 27 "255 MHz)

Transistor - O - 2N3694, M9568

Battery B - Mallory TR-133 (1"4 v, 1000 mah)

Literature cited: Seidensticker, J" C" r IV' M" G.

Hornocker, R" R" Knight, and S" L" Judd"

L970" Equipment and techniques for

radio-tracking mountain lions and elk"

Idaho Cooperative Wildt. Res" Unit, Forest,

V,Iildl. and Range Exp" Station Bull" No" 6,

20 pp"
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Appendix 4: Locations of winter dens utilized by

st.riped skunks in Delta Marsh, Manitoba"
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Introduction

Burrowing mammals, both brue hil:ernators and

those which undergo carnivorean lethargy (Hocko 1960),

musL find and if necessary prepare a suitable den for

cccupancy durÍng late fall, winter and. early spring"

A well-chosen den siLe under most conditions would

theoretically be one which ís in stable, well-drained.

soil in an area which does not flood in early spring

and in which the nest chamber can be placed sufficiently

deep to avoid- freezing during winter" The present note

describes the location of t9 dens used by strípecl skunks

(M phitis mephitis) in Delta Marsho Manitoba, Canada

during November and. December 1973 and March and April

L975. Data on soil temperatures and sno\^i conditions Ín

the varíous areas ut.ilizeð. are also presented.

Ivlethods

The st,udlz was conducted at the University Field

Station, Delta Marsh¿ ¡rianitoba on a strip of land.

extending about 2 "5 km south from and paralleling the

Lake Manitoba shore" Based on topography and vegetationo

the area can be roughly subdivided- into three sub-areas.

The firstu a 50 to 200 m wide sandy ridge parallel to the
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lake shore, supports stands of Popul_gq spp., Salix spp.

sambucus pubens, Acer negundo and other tree ancl shrub

species, âs wel-l as an understorv of dense herbs.

The second sub-area, marsh¿ has areas of open water
(nat.ural- channels and man-made borrow pits) fringed
with Typha latifolia and Scirpus spp" Sites subjected

to prolonged seasonaL flooding support Scholochloa

festucacea and Phragmites communis, while drier meadows

are covered with Agropy_r_on repens, Hordeum jubatum,

sonchus arvensi-s, circium arvense and Mer-irotus ar-ba"

The t.hird subdivision is a raised dike formins one side

of the Assiniboine Floodway Diversion. The top of the
,1.i 1-^ i ^q¿r\ç rÐ q 9ro.v€11ed road, while the sides are covered

with a dense mixed stand of Bromus sp " , Medicago sativa
and Mel-ilotus alba, which is sometimes mowed in summer"

Walker (f959) has described the vegetation of Delta

Marsh in detait "

Soil- temperatures were monitored weekly between

late October and mid-May by means of telethermometer

probes permanently buried to a depth of 90 cm into the

soil at one site in each of the three sub-areas

described above " The probes were at approximat.ely

the l-evel- of the October water table in the marsh, but

somewhat above the water tables in the ridqe and on

the dike embankment. Snow depths \^zere recorded weel<lv

at each of 12 permanent snow stations in each

L-l^.i +^!llalJf LC¿ L. Snow hardness was determined
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\,veekly at these satne stations using a mod,ified NRC

^-^-- l-.¡ !srruw r(¿r apparatus to measure t.he pressure lLn gm/cm¿)

required to compress the surface snow to a deptir of
2 - 3 cm¡ or break the surface crust.

Occupied dens \4/ere found- in November and. December

L973 by tracking in the snow and looking for signs of
fresh d.igging. Locations of occupied dens in March

l^/ere determíned by tracking the animals in the snow at
the fírst signs of above-ground activity by skunks in
early spring following the ext.end-ed period of winter
inactivity which individual_s of the species undergo ín
this area.

Resul-ts

The cha-nging temperatures of the soil at 90 cm

depth ín each of the three sub-areas are d_epicted in
Fig" 1" All three locales experienced rapid declines

in temperatures until the t.hird weel< of December, when

a heavy snowfall occurred" Following this snowfall,

the rate of d-ecline in t.he marsh soil temperature

became very gradu-al. The soil temperature at 90 cm

depth remained above loc for the remai-nder of the winter.
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Fig. 1" Weekly soil temperature readings at 90 cm

depth in the marsho dike embankment and wood.ed

ridge at Delta Marsho Manitoba for the period

October L974 to May 1975" The arrow ind.icates

the start of the period of permanent snow cover.
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The warming of the soil at the site of the marsh

probe i-n May was also very gradual" soil temperatures
'i n f ha c¡nãrz r^znnÄa'l ri.l^^ .tr^l 'l ^'.'^,iuqrruJ, vvvvuçu !¿uys lvlrvwçs o yaLtern similar

to that in the marsh, although the soil at 90 cm depth

was consístently about loc lower than in the marsh

(Fig" 1) " The lowest soil temperatures were found.

in the dike embankment, where declines to -3oc at
90 cm depth occurred in mid- to 1ate Februarv.

Snow d.epths varied considerably in t.he different
areas (Fig " 2) " The cumulative snowfall of 130 cm was

subject to relatively lit.tle drifting in the marsh,

where the vegetaLion tended to hold it. ì n place " It
was, howeveru subject to compaction due to its own

weight, and to l-oss by melting and. sublimatj-on" The

snow which accumulated in the marsh rema-ined soft ancl

l-oosen generally requiring a pressure of less than

6 gm/cm'to compact it to a depth of 2 t-o 3 cm.

The dike o by contrast, -vr'a_s windswept and the road

surface scoured" free of sno\^i. The mowed_ slor¡es of

the embankment trapped only a smal_l quantity of snov/,

which rnelted- in March, especially on t.he east-facing

side" The sno\^/ rarely loecame very hard in this area.

The wooded- ridge was subject to large accumulaLions

of snow bl-own from the adjacent lake by the strong
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Fig" 2" Weekly mean sno\^/ depths in the marsh, on the

dike emlcankment and in the wooded ridge

(L2 stations in each suJ:-area) at Delta Marsh,

Manitoba, for the period October L974 to l4ay

L975" The cumulative snowfall \^/as measured

at the University Field Station meteorological

station "
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north and northwest wind.s which prevailed during

storms " Drif t.s were d-eepest in the centre of the

ridge and adjacent to the lake" The snow in these

C,rifts often became very hard, reguiring up to
100 gm/cm'to compact it to a d.epth of 2 to 3 cm.

The drifts were often absent or greatly reduced on

the marsh sid.e of the ridge, particularly where the

ridge was more than 100 m wide.

Skunk tracks were occasionally found ín irlovember

and December 1973 " No skunk tracks were found in
January and February L975, but they were very commonly

found in March and early April. Tracks on the rid.ge

were very rare at all times, except in the area

immediately adjacent to the rnarsh. The greatest

concenLration of tracks was found in t.he marsh during

all- of the above periods.

Ninet.een dens repeatedly util-ized by skunks vrere

found. None of these \¡rere located in ihe ridge"
Three were on the marsh - ridge boundary where the

vegetation, sno\^r depth and hardness, and soil condítions

\^rere more simi-lar to those of the rna_rsh than of the

ridge. No active skunk dens were found on the dike

embankment" Three were found on other, slightly raised
road embankments and one be.neath an old culvert.
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All of these were in sites with snow accurnulation

and vegetation conditions more simíIar to the marsh

than the dike " The remaininq L2 dens \^/ere located

i n {-ha nr =rc h f raarran'l- -l r¡ i ¡ StandS Of Phf agmiteS9rrv ¡L!q!u¿rt !¿vYsea!e¿J

communis. Of these, two were on the downwind sid-e

of a small v/ater body and hence subject t.o localized

heavy drifting. IL was not possible to ascertain

what, species of animal hacl originally excavated most

of the dens "

Discussion

The present survey indicates that striped skunks

in Delta Marsh utilize winter dens located primarily in

f lat, low-lying areas, often in Phrag¡n:L-Lss communÍs

stands. These sites tend to have heavy, poorly d.rained.

soils and a high water table" Furthermore, complei:e

inundation invariably occurs when the sno\^/ melts,

generally in late March or early April. These features

would theoretically appear to be strong d-isadvantages

t.o denning in such localit.ies " The results of stud.ies

in other reg;ions indicate that skunl<s and other burrowitg,

terrestrial mammals consisterfly choose winter den sites

with well-drained soils" Selho (1938), Scott and Selko

(1939) , Allen and Shapton (L942) and Vert.s (1967 ) all
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ïeported that skunks prefer well-drained areas, ofLen

sloping surfaces in hilly or rolling counLry, for

their winter dens. Bailey (1971) found that skunks

in a Lake Erie marsh denned exclusively in artificial

dilces. Houseknecht (1969) reported that skunks

denned. almost entirely in uplancl habitats in itzinLer,

in contrast to the summer periocl when a significant

proportion of rest sites, many of them above-ground,

!{ere in lowland areas "

Local conditions, peculiar to t.he marsh situation,

may necessitate winter denning in sites that are avoided

in other environments. True upland sites are lacking

within the strip of marsh and wooded- rid-ge paralleling

the lake sirore " The wooded ridge, despite drier

soils, a lower v¡ater table and only very localized

spring flooding, has limitations. The soil, essentially

^^-^ .: -¡,urs Þarru, rÐ probably too unstable ford.en construction"

The deep (2 m or more), very hard snohi which blankets

the ridge until May would probably impede or even

prevent entrance to or emergience f rom the den in sprj-ng.

Tire occurrence of the ruL in March and Apríl (Verts '
L967) makes easy access to the den essent,ial-. The

clike e¡nbankments are well-drained and of f írm soil "

They are, however, blown clear of snovr, with the resulL
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that soil temperatures at g0 cm d.epth fell to -3"0oc.
The l-ower Lemperat.ures of northern lati-tudes, in
contrast to those of area-s where the oLher studies
cited were conductedo may necessitate that skunks

den in the warmest areas a.vailable to them. The

soft snow provid-es insulation to the soils Ín the
marsh sub-area, and at the same time is not d.eep

enough to trap skunks 'in their dens . The ground

water in these vøetter a-reas is a reservoir of heat,
ensuring warmer soil temperatures (Lhe recorded mÍnimum

temperature at 90 cm depth was l.loC, and at q5 cm

d.epth was -0.5oc) .

These factors are probably important in winter
den si-te sel-ection by striped. skunks ín Delta- Marsh.

Delta Marsh is in many respects excellent habitat for
skunks, parti-cu.larly in rel-ation to abundance of food..

The a-bsence of , or low temperatures within, siLes
preferred for denning in other localities have not
prevented the species from att.aining a high population
density in Delta lvlarsh (Lynch, Ig72) . An aclequate

winter retreat is essential for the skunk at these

latitudes. ft is therefore evident that the striped
skunk has ada-pted to the local cond.itions u ancl that
the marsh dens fulfill their requirements in this
ranarÃ4vvs!gô
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Appendix 5: Food habits of striped skunks in Delta

Marsh, Manitoba"
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Food habits of Delta Marsh striped skunks

(Mephitis mephitls) were analysed by the examination

of scats and stomach contents of autopsied animals.

Fresh skunk scats were collected whenever found',

primarily on the roads and trails in the study area"

They were dried. and stored for later analysís "

q.'ãl-s r^rêrê softened ín water and. then washed in a

sieve with a water spray" The resultant mass of

solid material was examined macroscopically for

id.entification and classification of contents "

The washings were exarnined for rodents0 teeth'

Vj sual estimates (to the nea-rest. 5%) of percentage

volume composition of the scats !\iere made " No

attempt was made to estimate the percentage of each

d.ietary item eaten, nor to correcL the scat compositíons

for the different amounts of indigestible material in

different foodstuffs. Table I summarizes the scat

ana-lysis data"

Qualit.ative notes on the different forms of

food utilized by skunks in Delta iviarsh follow. The

mosL coûtmon food- j-tem, ât least in terms of indigestible

remains found in feces, is insects ' Grasshoppers

(orthoptera) are utilized primarily in fall, when tl:ey

are largest and most abundant" Other insects commonly



t-co

T
able I 

"

P
ercentaø

e com
pqsltlon oå skunk eeats

M
onth 

n 
T

oad 
F

ish 
E

ggs 
hopper 

Insects 
t.ation 

S
oiI 

B
irds 

M
am

m
als

Þ
ar¡an'F

ana 
ñ^fr*^^': 

!': 
^'^

r 
cI 

uçr1 
LqY

 
ç 

vvltt[,(J 
5I 

LJ(Jlr

D
elta M

arsh, M
anitoba"

¡nalvsecl in 
each m

onth"

M
ay

June
July
A

ug.
Q

arrf
uvI/so

O
ct 

"

IIov 
"

M
eans

6

I2L2X

2225?J

B
B

2

t5I437¿
U33

L7

l5I64

/l-'rz 
rznl 

rrm
aì 

nf
\vj 

t 
--

T
he n value

l3J

56
6

striped skunk scats in

is the num
ber of scats

43R

I7Á
1

.*¿

¿
+

IB22

l53B15¿
o5J3

l5

l110L44Io

J

L3

2BB

)?5

15IIl_3

A=

1t63t3



BB

eaten are beetles (Coleoptera) and bugs (Hemiptera) t

including aquat.ic f orms. Frogs and toads are the

next mosL utitized food item" Amphibians may be

extremely common in Detta Marsh in late summer and

fall. Utilization of this food resource decreases

aft.er the fall retreat of frogs and toads to t.heir

winter refuges, although dead frogs are coilìmonly found

washed up along the Lal<e Manitoba shorel-íne until

freeze-up. Vegetation is cofilmon in many scats ,

although this is not d.igested and is apparently ingested'

incídentally in the course of eating other food' material-s "

Soit and small stones are apparently ingested in a similar

manrrer. Feathers were found. in the scats, most often in

fall. These a-re primarily from ducks and geese, ancl

are probably a resul{: of eating carríon, which is

plentiful at this season because of locally intensive

sport hunt.ing. In spring, remains d young birds were

occasionally found-. Evidence of predation on eggs

indicated. that these comprised only a relatively small

proportion of food.stuffs eaLeno even in spring" Small

ma¡nmals, which are abundant in the marshf appear to be

an important food iLem throughou-t the skunks' active

season. Fish are also eateno although this is apparently

seavenged as carrion" Dead fish may frequently be
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found on the lake shore o and carp (Cyprinus carpio)

frequently d.ie during surrrmer in those d-itches and

channels of the marsh to which they have gained" entry.

These data confirm the skunksr omnivorous habits in

the present stud.y area" They also indicate the

limited extent of conflict with man in terms of their

feeding habits"




