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Uncontrolled or poorly controlled increases
in wildhfe populations ure a problem in many
areas of the world, In certain species, such as
the striped skank {(Mephitis maphitis), popo-
lition reduction has been used sucoesstully to
control the spread of communlcable dizeases,
including sylvatic rables. Pybus (1858) ased
traditional lethal eontrol methods (shooting.

trapping, scychnine polsoning] Lo reduce skunk
populations and the Incidence of rabies in For-
tv Mile County, Alberts.

Leg-hold trapping iz an increasingly unpop-
ular approach to population controk At least
50 countries worldwide and 2 states have
banned any use of these doviess, and & other
states have legldlated partisl hans [Nilson
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1960, Programs of poisoning of skonks also
have shortcomings. First, no published evi-
denoe exists to confirm that rabid skunks eal
poisoned baits, Second, the population reduwe-
tion by poisoning is ternporary, and sach new
breeding season resalls in new increases in the
population. Third, poison kills nontarget spe-
cles, Hegdal et al. (1998) and Marsh et ol (1987)
have demonstrated that poisons such as sodiam
uoroacetate {1080) kill nontarget species, and
neither leg-hold trapping ner poisoning is an
acceplable strategy inurban areas. Finally, coe
of the strongest arguments for 4 contraceptive
arppwmhisth-tﬂ:u:iaﬂmﬂ}rmraglatnnd
predacide for above-ground use against skunks
(E. Schaffer, Denver Wildlife Research Cen-
bef, OIS COTHFFILN. ],

The streiped skunk (Mephitis mephitiv) is the
most commen of 4 species of skunks in the 1.5,
and is indigenous to the entire country (Homs-
cki ek al, 1082). 1t iz the striped skunk that is
mst often implicated in overpopulation prob-
loms and the spread of rabies (Pybus 1958)

The concept of slowing or stopping popei-
lakien incresses in wild or feral species by means
ﬂF[erﬁlityn.ﬂh‘ﬂ]isuuﬂmwﬂE:ipatmiaﬂi
Turner 1085}, bat its application to skunks has
been Hmited and is largely untestad. The cnly
published reference 1o attempted skank con-
traception reported oral administration of di-
ethylstilbestrol (DES), which was unsuccessful
{Storm and Sandersen 1968}, The objective of
the present study was to test the antifertility
effectiveness of a small, commercially avail-
ahble steroid contraceptive implant in striped
ks, as & possible skunk control strategy for
urban aress.

MATERIALS AND METHODS

Anudlpdhﬁﬂud}-nﬂrﬂwudmmdh}mth
likelihood of suecesful contreception in skunks with
Morplant®, prior o i@ oot o i
ot sty with eaptive animals. In thi plliot stady, 24
wild female siriped sunks were Hye-tra im-
planted with Norplant® cootraceptive im
ety of femnles In the ::l-nd{:j:.mpeu]
sham-implonted  control les, The akumks wero

wmwmmwﬂmm withiz
the city of Billings or in Tellowstome Counky, a,
during Movember 1688, Traps ware baited with chick-
maﬁ;h;ndlmMmd'l:mvuumrmi ver
mil shurk wag anesthetized with 1020 oo ke-

bpnine HICL { Vetalar, Parke Davis, Morris Flains, 5.J.]

Tag Co, Newport, Ky.] was
skunk's white stripe and besd palches
a commereial shesp dye (Ausimark, Ouugﬁ
Flealth, Kansas City, Kane ). Six of the shoun
fitted with radia [Advanced Telemetry Systenis,
Lsati, Minn.). We wese required by city wnd coanty

combred officials to transiocate all hat 4 of the

t Hmpllnt" lmyplants.
Following the jon of the lrsl stody, 20 cap-
tive, sexaally striped fkuniks mainbyined

:tumm;fhﬂlﬁtﬂﬂd{ﬁrmubﬂmslmw.
i) were ven & cingle M L, a%
pmﬂuu.ﬂ.yﬁnﬂ:fgri Hlmﬂlﬂ']ﬁq{'m i
Females wera implooted with 2.5 = 30 mom emply
Silastie rods, Permissian 1o sham-knpant maore skonks
coubd oot be ohtained from the facllity's ownes. The
uﬂ.im[m.lhmmdhﬂﬁﬁ-}il.{lﬁ-nﬂ.ﬂl-m
avire cages, in pairs, and fed o mixinre of ground chick-
mdiﬁrﬂﬁm&ﬂbﬁ.ﬁiﬂ]mnmlluﬂmdm
an adjseent wooden nest box, Each female wes re-
Its cage, snesthetized with ketamine, and

described wit ing Pehruory 1990, o
sexually mstore male of proven iy wasintrodoced
into ach cage and permitted to remsin through March

18u0 All , sham- bezl, and ustrested
fenmales m Eﬂlnﬂhﬁﬂ I'rﬂr.jl;-idmtlml g:m:-l
: :

prmbers betwoen treted and gl vmtrsed shoandes wen
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tested Forsipnifics peans of bimonaial probalilit
dhl.‘dhuzuu -:Fmﬂra‘t un:m]. e d

BESULTS

Four of 24 wild skunks receiving Norplant®
fmplants and 6 untreated female skunks were
captured in Moy 1989, Two of the treuted
skunks had radio collars and had been among
those ranslocated after treatment. Two did not
have radio collars and had not been translo-
cated, The incidence of pregnancy, luclation,
or both between treated and untreated skunks
differed (P < 0.08), None of the treated skunks
were pregnant of lactating, while all untreated
female skunks captured were pregnant.

Among the skunks studied in captivity, 2
eaptive skunks died following Norplant® treat-
ment, 1 during the winter of 1880 and before
the braeding season, and & seeond in the spring
of 1980, after the breeding ssason. The latter
femals was not pregnant al the dme of death.
A precise figure for winter and spring mor-
tality among all untreated skunks in the fur
farm was unavailable (records were not kept)
but has been estimated at 10% annually (L. C.
FRuby, pers. commun). The cause of death of
the 2 treatad skunks iz unknown. None of the
surviving 18 treated captive females produced
& litter. Ome of the 2 fomales implanted with
empty Silastic tubing failed to produce a litter;
the other produced a litter of 5 kits. OF 208
untrested captive fomales, 149 (71.6%) pro-
duced litters. The difference in the number of
Hiters between treated and all untreated fe-
males wos gignificant (P < 0.001).

DHSCUSSION

Norplant® implants and levonorgestrel bave
been shown to be effective fertlity inhibitors
in a variety of species, including laboratory
rats {Hattus noroegicus ) and rabbits {Orgstola-
gus cunienlus) (Phillips et al. 1967) and hu-
mans {Brache et al. 1980). In humans subder-
mal placement of & rods imparis contruceptive
protection for up to 5 years, with each itnplant

rebeasing approximately 50-50 pg of levon-
orgestrel per day (Robertson 1885). In animal
maocdels (Pasquale et al 1967) levonorgestrel
exerts |13 contraceptive effects in the ypo-
thalamus and pltuitary, where it blocks the
pulsatile release of luteinizing hormone {LHL
therehy blocking ovolution. The striped skunk
is a reflex ovulator (Wade-Smith and Rich-
mond 1975, 1978a), releasing s ova in re-
spomse to copalatory stimuli. These stimuli k-
timately lead to a surge of LH and ovulation,
a process which muy be blocked by levonor-
gestrel In the skunk. Progesting, natural and
synthetic, also block ovulation In cats (Felts
silpestria) (Hemfry 1978) and rubbits (Phillips
ot al, 1987}, 2 other species characterized by
reflen ovalation,

The: results of the pilot stady with wikd skomks
could possibly be attributed to capture ani
transiocation procedires rather than the phar-
macological effects of the contraceptive ste-
roid, although neither of the 2 treated females
which were ot translocated produced litters.
Tt 18 also umlikely that handling and anesthesia
of skunks 5 menths prior to the breeding season
had any inhibitory effect on reproduction. Ke-
tarmine i used routinely on a variety of animals
and no Jong-term effects on reprodoction have
been reported in wny species; dally hardling
of captive slunks during the breading season,
to prepare vaginal smears, had no effect on
reproductive scoess (Wade-Smith and Rich-
mond 19788}, Additionally, the pesitive results
obtained with the captive population and the
highty significant differences in fertility be-
tween breated and untrested captive shonks
suggest a pharmacological contraceptive efect
rather than capture-induced stress sffects.

The use of Norplant® as o chemical fertility
inhibitor in skunks, particalarly In urban areas,
has several advantages over lethal controls.
First, these data indicate a highly significant
effect of treatment. Second, both the capture
procedures and the placement of imphants are
relatively simple operations, requiring no so-
phisticated anesthesta provedures nor any sur-
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gical procedures beyond the subdermal inser-
tion of the trocar. A minimutm of training ls
requiired to prepare animal control persnme]
ko carry out the provedures, Presently, in urban
ATCAL, -haa'ﬂpuimﬁngismtpermittn!,]im
trapping must be carried out by animnal eontrol

rsormel in order to destroy or move skunks.
Thus the costs of live trapping are already in-
curred by animal control agencies. Costs for
the implant, basad on estimates by the ariginal
pharmaceutical manufucturer (Lieras Fhar-
maceutical, Torkn, Finlend) are approximate-
ly $2.60 per implant, und anesthesla ecdts are
approximately §1.00 per animal. The time to
anesthetize and implant a skunk s approz-
mately 10 minutes, Third, on the hasks of lab-
oratory animal (Phillips et al. 1887) and human
studies (Salab et al 1987, Brache ot al. 1990)
and physical examinations of treated skunks,
there appear to be no significant shosk-term
effects on health other than the loss of fertility.
Thlﬂﬁmmuiﬁrrﬂﬂﬁuthmmmdﬁmﬂm
was not different from the mortality rate for
ull untreated captive skunks in this purtioalar
fur farm. Fourth, the nonbethal nature of fer-
tility controd will be mose acceptable to some
sepments of the general public than lethal con-
kol

There are 2 additional theoretical advan-
tages of Norplant® contraception. The effec-
tive contraceptive Hie of s single Norplamt®
tmplant in small mammals hes not yet been
determined, but if the contraceptive effects of
Norplant® in skunks are found to last for the
S-year period demonstrated in humans, or even
8.3 years, each treated skunk will be removed
from the breeding population for much or all
of its reproductive life, Second, the preserva-
Hon of & core population of skunks, albeit in-
fertile, may slow the immigration of new slunks
into treatment areas. Lethal controbs and per-
manent removal of skunks in Billings have cre-
ated hableat vacuums toto which new animals
migrate (. Pauli, Billings Animal Coatrol, pers,

The wse of any syathetic contraceptive ske-

roid in wildlife brings up the ssue of pasage
of these hormeones through the food chain and
possible deleteriois effects on other species. In
the case of urben skonks, death is primartly
cansed by humans, The only sgnificant pred-
ator is the great horned ol (Bubo cirginianus;
Bent 1961; 507, Chapman and Feldhamer 1882;
§50), which is not commenly found in dencaly
populated urban arcas. The release rate of le-
vonorgestrel (approximately 30 pg /day) is ex-
tremely low. Based on an average welght of
1.3 to 2.2 kg It Is unlikely that a given predator
would consume & sufficient number of skunks
or o dose of kevonorgestrel sufficiently large to
cause infertility to itsell. The

will pass to the predator anly from clreulating
oe stored concenteations in the Besh of the prey,
and not from the implant itself, which cannet
be digested. The prolonged contraceptive ef-
fects of Norplant® are Imparted only as an
intramuscular implant. In the uolikely event
that u predator did consume s whels implant
and eause the release of levanorgestrel in the
gastrointestinal tract, the effects of oral levon-
orgestrel would be short-Hyed.

Population reduction of skunks has been
demonstrated to be an effective method of re-
ducing the incidence of rabies (Rosatle et al.
1686), and Fertility control may be a sound
approach to reducing populstions, particutarky
with urban populations. Future studies must
be directed at demonatrating popuolation con-
trol of skunks by means of contraception, de-
termining the proportion of the population
which miust be treated to achieve varying de-
grees of control, understanding the relation-
ships of population contraception to the inci-
dence of rabies, studying Lhe effective
contraceptive life of the implant in skunks,
determining the retreatment interval required
to maintain populations at the desired level,
studying the health of animals treated with
implants, and meeting federal registration re-
guirements.
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