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The concept of sex steroids as cortraceptives
i3 ol new and was angL||u|.|=_.- directed toward
leztility control in huisans (Pireus etal, 19580,
In the 1960°s the development of extended
aclion sterowds au combraceplives was explored
treviewed, Beck et al. 1980), amd application
uf this techmofoEy {o caplive exctic animals was
pioncered in the 1970°% (Seal ot al. 1976), In
the light of rapidly increasing problems of
wildlife overpopulation, and continued ad-
vances in contraceptive lechnologies, new ap-
proaches to fectility contral in wild, free-roans-
inganimal populations are now belng examiined
{Eirkpatrick and Turner 1985, 1991, Because
of local overpopulations of frec-roaming feral
horses (Equus cobollus) in some areas of North
America and the highly publicized natore of
management efforls 1o control these populs-
tions, the teral horse has been the Tomes of a
namtber of contraception stwdies in Fres-rozm-
ing populations (Kirkpairick ¢ al 1982 Tur-
ner and Kirkpatrick 1952, Plotha and Vevea
Leal,

This article éxamines approachss fa fertility
control in feral horses, including currently
available and experimental antefertility agents
and delivery systems. and their potential for
adnptation fo warious lree-roaming species,
particularly ungulates A5 2 Srst dap, i 5 uge
Tl to list the charactoristics of the ideal wildlife
fertility control agent. Fird, it has to provide

a kigh degree of effectiveness across o Eiveon
breeding season, Second, it bas to be fres of
harmful side effects ta the animals Feceiving
it, imctoding pregrant animale Third. the ideal
coniraceptive should be reversble. The ge-
netic pool in each population exists in the dv

namic stale, with each reproductively active
aninal having the potential to inllusnce 1he
pool. Impaet on the process of natural slection
will be minimized when a festility control pro-
gram i reversible. There are also important
soctal and political reasons demanding revers

thility of wildlife confraception (Kiskpatsick
and Turner 1953), Fourth, the ideal apent will
be relatively incxpensive. However, no fertility
cantrol prograem ean compete on a cost-efec.
tiveness basis with 8 management method such
as !lIJI:I“I'Ig, where the public not only provides
the manpower bul also provides revenue Fifth,
the ideal agent should have a flexib:le duration
of action, so that a single treatrment can act for
a predetermined pesiod or number of breeding
sensans. Sinth, the agent shoold have minimal
to no effert on social organization or behavior

Finally, the ideal sgent should be capskle of
being delivered remotelv. The ca phure of im-
mobilization of la b rimbers of animals, re-
gardless of the skill of the management team,
may lead lo injuries, mortality, and monetary
expense that will ultimately be enacceprable
iTurner and Kickpatrick |986)
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FERAL HORSE CORTRACEPTION

Contraception in leral horses has {ocused on
sieralds and vaccines with delivery methods
including surgical implants or intramuscali
(i) dsgection in immobilized animaks and im,
injection by refmsle-dellvery progectile [lows
avier, the subjeot is not & steople one. A nember
of variations on these basic approaches have
been explored, and an awarenes: of attendanl
advantages and disadvantages has emerged
dﬂrlng t}H:" T '::II .‘.-l-:h'l:‘.rul Iﬂ!’ul IIIJ:S-& St'l..ld iﬁ

Croe of the first issees Tzeed in the feral hose
studies was wiich sex should be targeted for
fertilitv inhibition. Altheugh avulation inhi
hilion in domestic mares by pharmacological
cioses of progesting had been demonstrated by
Low and Swan (1968, and confirmed by sub
sequent studies (Ginther 1978), the soctal steue-
[EF e |_'I'=r Em] h:}rsl,‘ |'|i,'.rl.'i.'. mﬂ':!ﬂ mlil-'_'. Lol &
preferable target (Turner and Kirkpatrick
108G In data From 14 of 16 herds surveved,
deminant stallions controlled and bred barems
of several (range 2-24, average 3) females, pre
venling males from oulside the harem and sub-
crdinale males [rom breeding (Kirkpatrck and
Turner 1986} Beczuse sexual behavior amd
harem maintenance behavier ware regulated
by legtosterane { Turner and Kirkpatrack 1952),
we rezsoned that any zgent that could satisly
the basic charscteristics ol the ideal contra-
ceptive while permitting maintenanee of nos-
mal leslasterone levels would be 2 nrornising
candidate

In a screening study 4 potential antifertility
agents were evaluated in 24 pony stallions
(Turner and Kirkpatrick 1982), The agents
were c-chlorohivdrin {nonsteroidall, 2 bang-
acting tormulstions of ledosterene (bastostier-
one cvpionale{TC [ and microcncapsulated Les-
tosterons propionate [MTP] and the potent,
lomg-acting syuthetic estrogen Quinestrol (1e-
ethinvlestradiol f-cvelopentyl ether) The
g-chlorohydrin was unacreplalie because of
neurstoxic side eflects. The Quinestrol and bl
andiogens wers cHective We chose {o use an

druogens, which had less pnh-.n:'i:.l for confazs-
imation ol the environment

Wilkin 6-8 wecks after treatment initiation
with i isjection of MTP (2.6 g/ L kg) o:
TC {17 g/100 ky, monthly Gx), significant
decreasos Srom control values seerred in sperm
mizertber and sperm motility, while libido sores
{based on vulval snifting, dehmen, erection, and
mounting) did not change These effects per
sisted for approximately 6 months (Leeatmen?
phase]. In the recovery phase, the aferted pa-
ramelers had seturned to contrel values. MNo
dide eHeris wers observed. In this preliminasy
dudy. the treatment decreased spesrm |:|l:rl:|LIl:“-
tinn bt did not compromise the normal sexual
behavior of the male. Presumably 2 harem stal
lion given this treatment in the Geld would
mainlain his harem while being infertile

MTP wus chosen for a beld trial on the basis
of its more extendsd action ln a single injection.
The MTF, prepared by Southern Research In-
stitule (Birmingham, Ala), consisted of mi-
n:l.'cn-ﬂ:n:rp{l::ts ol feslodterone propdonate coated
with a nontoxic bicdegradable polvmer of
varving Lhicknes, The baste principle is that
a thick coating biodegrades mose slowly than
a thin coating By varying the thickness of the
ceating, it is possible to achieve delay times
for MTF releass ranging from severa] davs to
mare than & months, By including 2 range of
eoating thickness: in a single inpection, hor
MONe pPresendae it e blood (SR} be continuous
throughout the release period. Beth 1 elease eate
and duration depend on the ehemical chae-
acteristics of the agent which is microsmeap-
sulated. The current techoolegy has been re-
fined to potentially provide steroid preparations
with wg b0 an 18-month relesse pariod capa-
bility (T. Tice, Southern Research Institute
Rirmingham, Ala., pers. commun. )

I am initial Hebd :-'.I:l.l.-d:.-'. 1D harem stallinons
in the Challis Horse Hange in Centzal Tdaho
were jmmabilized from a helicopter and 1n-
iccted directly with MTP weveral monshs praa:
fn Lhe 1580 breeding season (Kirkpataick et al
[952) Prefreatment foaling, i 1930 was £m
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ilaz in control and treated bands. In the sum-
mer ol 1981, 81% lewer foals were pr-.:-.‘.un_'l.ﬂ
amomn mares iy the harems of treated stallions
[ 1952 the foal counts in the treated banc
had relurncd to pretreatment (19801 Jevels
Hayual behaviar was evaluated from 1280 &2
148% -Jsi,ng ctaridard male paramelars of
mounting, intremission, and gjaculation, A s
cimgexual soend marking behavior, exhibited by
males [Turneres al, PRSI was used 25 anindex
ol harermn mzintenance behavior There were
o differeness in stallion behavioral parame-
iers Delween teeated and combm antinzks o
the venrs monitored (1850-1982] with 1w ex-
ception thal mating behavior continued fue-
ther Into the summer in trealed bands This
pratally reflected continued estrus cveling in
the mares due to infertile matings (0. Az 5t
Lonie Loo, 51 Lows Mo, pers: commun. |

O the basis uf these data, we concladed
thot o simgle ingection of ATE given several
renths prioe to the breeding season signili-
carth decreasedd the fenility zelztive to un
treated controls Tor a single hresding season.
did net interfere with stallion behavies, and
permitied 2 return to normal fertility tn the
hreeding sesson of the following vear.

Despite the encouraging outeedte of this
study, we lound the methed for delivery of
the drog to be unacceptable. Factors such as
the oot (approximately $30:00 per dose o
etarphine and reversal agent foran eguid], the
snmobilizstien-treatment-recovery time, and
the danger to the animals masle immobiliza-
tien undesieable We therefore focused on a
method for remate delivery of the drg with-
gut the intermediate immobliization step
(Harder and Poverle 1874, by lnading tne an
tilestility agent into s dart te permit adosn-
istering the MTF directly

Im a trial to establish the [easibility of this
approach. 13 feral hocse bands in a &4-km’
ares of the Challis Horse Range were located
from heticopter After harem sallions were
identified by ohserving characteristic move-
ment pudberms in the hand resparse o the heli-

copler, remoie delivery razability was dam-
onstrated by fring 2 paint hall Trom o paund
gun (Melson Paint Company, Tron Mountain
pich. b Thirteen of the 13 sallions wers hic on
larget in the Grat pass, and the remaining 2
stallions were marked onoa second pass w ath
an averspe elapsed time of 525 minates lrem
lsating a band o hitting the target. Mo of
thic lime was used in approach, descent; and
manecuvering 1he horses into a safe path of
misvement. Usually less than 15 seconds elapsed
from ke beginning of close purzuit to Bring

A second issue which emerged [rom the Beld
test was whether to treat males or females. The
vasl magority of feral hoose herds have 2 single
dominanl male bresding the harem (Keiper
and Houpt 1954}, and treating males would be
more cost amnd time efficient. However, o ap-
|-|-:::||.|.--_J that treatmesnt could be delivered 1o
soweral Borses with relative snse and speod af
ter a band ol horses was within Bring range
This potentially lewsened the time advanlags
of ireating males, Becanss helivopter time
would be the major cost in treatment, the cost
advantage may also be minimal. Pussulng re:
mote delivery For female fersility vonteol als
nifered the potential 1o increase population
management fexibility and perait the possibic
application of this technology te noaharem
SpEiEs.

Betwesn Febroary LOBG and Angust Pl
o0 Asgateagne Island Nalional Seashore [Masy-
lund?, we attempted to determine the anlafer-
tility elfectiveness of MTF deliverad remotels
to stallions and of microencapsulated nocethis-
terone {MNET) delivered remotely to mares.
MNET is a potent synthetic progesiin which
has besn shown to be a safe and effective ox
tended-action antifertility ageat Io primiates
{ Beck etal 19%0), acting prisnatily by blocking,
cvulalion. The microoncapsulated. form of
MMNET, prepared by Southern Research Insti
tute {Birmingham, Alas. ], was dosigned Lo -
lease over a Bomaonth period from the Hime ol
administrztion (March (9861 through ihe on
tire hreading season.
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In the mamle studv 4 harem stallions, each
with a harem of proven festility, were treated
b remote delivers in February-%iarch 1985
The 14 mares of proven bertility wheh were
deseinled with 1he 4 treated stallions exlibtted
z fertility rate of 38 9% during Uhe foaling sea-
son of 1957 |Karkpatrick and Turoer 1587,
The faaling cate Toz a contral population of 15
[ertile mares for the L8987 season was 15.4%,
and the foaling rate for the experimental mires
lor the previens 5 vears ranged from 42% to
305

[n the SINET study the drug was adminis
tered in Februarv-March 1986 by remats de-
livery to b mares of proven fertility o -
hibition of fertility was nhasrved (Kirkpatrick
and Tuener 1987} The study data did nol per
mit delermination of whether the failure was
due to the agent. the dose, or the mexie of
dalivery. [t appears that the method of deliv
ery was net the cause of failure, because the
remote delivery method did work for male.
41 honagl propestin-mediated conleaception nas
proven ettective in some other species (re-
viewsd. Kirkpatrick and Turner 19530, it may
be that protestine are simply ineffective as con-
Ir;rr'|1r'i1.'i." age ks in leral mares Plestka et al
I TOBE] were ynsuecessinl i suppressing eslrus
[ longer than 5 weeks in caplive feral males
with Silastic® implants containing large
amounts {24 ) of progesterone.

Valuahle inforemation in these Asaleagis Is-
bared studioes weas derived from fscimical prob-
ens aoscciated witli the emote adoonsistration
of micreencapsulated steroid. Firsl, treatment
adrmsnistration oecorred during several very
cobd davs (—10 T cuch that the incressad
viscasity of the carboxymethyl cellulose usec
ba suspend the microcapsules sometimes inter-
frered with rapid injection. [t wis o reces-
sary 12 keep the carrier warm prior to delivery
Secand. the suspension of microcapsules tend
HI 4] .'.I'l.l_ll_ <l .'.i'l'll‘l l:'.i||||'||:l En ||'|¢" I'!.ilr: || E1al
delivered witlin 10 minutes of initial mixing
Thire, delivery of nonirnmaesilizing drags (e
s handling of arintal) neeesiitated harbless

ar micro-harbed darts which would ultimately
L2l eant, “Thiss, welooity and trapectory had to
lrer perulated carefuliv fo essure injection with
put sebound, Fourth, while it was poszible to
rermobely deliver the effeclive amount of mi
croencapsulated steroid with multiple injec-
tions in these studier, this weuld be unaooept-
able For routine use, The valume: dose matio
mid be reduced sufficiently to permil admin-
ictration of the complete desage in = single
dart.

If the problem of drug valume can b wer-
come, Lhere isanother remote delivery thethod
which may be promising. R Ceoadloe, R
Warren, aed D O Sharp ["Sterilization al fo-
ral horses by immunization zgalnst LURH,”
presentation, Wildl, Dis, Aswoc oo, Univ.
Ga. 7-11 Aug 1988 have successfully celiv-
ered antifertility agents to feral horses in a
hiodegradable buliet fired from a COp-pow-
ered rifle (Ballistivet, loc., Minneapalis, Minn ).
The hollow 0.25 caliber bullet is made of a
compressed food-grads matersal Once the
bullet is lodged. bindegradation ocours over 24
hours. and the agent is Lreed for action Mas-
imum deliverable volume & 0.3 co

While the remaote delivery darl or bullet
methods ennnat presently be easily wsed to ad-
munister stercids duc to excessve volumes re-
quired {or availnble stervids, they may be use-
fil with water-soluble agents which can e
delivesed at high concentration, lyophilized,
ar in low volume. Most ol the water-soluble
reversible contraceptive agents eurrently be
ing studied are vaccines.

Immauneredfertitier

Immuncantifertility currently appears o be
L of the most promising areas of contraceplive
technology. The general principle s that an-
tibodies are rased in the individoal against
some structurzl or lenctzonal protein or pep-
tide invalved in the reproductive prooess. The
presence of the antibodias hinders or prevenis
some aspect of the reproductive proces. Suc




e e am e abe o b

T Weildl Soe. Bedl IS(3) 199

cessful immusoccatracepiion has beoen
achicved by raizing antibodies against (1] go-
sacdotropen releasing hormaene [GuRH ) in bath
woxes, (2) spermatozos. and {30 ovirian Tons
pellucida. The latter has recelved the most ex-
Lenmive tnvestigation

CrnRH isa hvpothalamic peptide which reg
|:|:'.'-|I|_'"\- '|'_|il'.'.|l:|.:':.I :..'_"_'-I'Iil.IJl\..lll. El[;-il'. r{"n:-as:' '|.'|'ll:' EQ-
nadetropins, follicle dimulating hormone, and
luteinizing hormone (LH), i larn regulite as-
pects of gonadal function, including gamete
prisluction. Thus, reprisducties oy be 1nahils-
ited by immuenizing an individual against self
GniH. which makes the GnilH unavailable
for biclogica! actions. Anti-GalH has been used
suecessfully to reduce lertility 1o several spe-
cies, including pigs (Sus serafe) (Esbenshade
and Britt 1985}, rats (Heddus noroegices ) (Ladd
ot al 1883, Ladd et sl 19881 snd rabhits
1k I_J.:':,:u'ﬁ,:__;:.':; enniesiun ! | Ladd et al, 19881, In
a stodv ol doinestic ewes (Cvir aries), Roberts
and Meeves (PHRAD reported that immunization
againsl either LT or a combipalion of eslra-
diol-ovalbumin and testosterone-ovalbumin
tesulted in marked reduction of lambing rel
ative to albumin-immunized contrals,

['wa contraceptive studies using anti-GnBH
it the horse have bsan reported. In L stude a
r-ql:-r|]||3:||.|;-1] term of E.EHH weas pted] duecess-
Fuliv to raise antibodies in captive feral mares,
but contraceptive results were poor (R, Ciaad-
[oe. R, |, Warren, andd D0 Sharp, 1988, un-
FI'JI:I Pr{‘ﬁl‘lﬂﬂll{ln: I_I::J:|_: a vimnilar u|Ji:lr-:::.|l.'||._
Diowsest ef al. (1980 ) suppressed G H in cols
and reduced tostosternde concentrations for up
o B0 weaks post-immuanizalion, sapgesting
contraceptive potential in males.

Chne pajor drawhack ol wing antibedics
against GrnAH, LH. ar sex sheraids ad o meang
of inducing i||f|£'r|||i‘.f-' i that E"IZLHL}H sleraid
production or steroid bicavailability will be
e ressed 'I:u'_.' thieses I1i.i]||i|I'J|_".il.'lﬂ5. Thus, ste-
roid replacement will be reguired 1o ensure
imlegrity of both reproductive and social be
havior of the popolation involved.

Immumization of individuals against ga-

metes or gameté proteins his the dissinet ad-
vamtage of avaiding steroid hehaviora] effocts,
and this approach cuarrently appeacs Lo be
promising for immunocontraception. Antibod
ies to spormatozes have been causatively ime-
phicated i human infertility (Menge 1950,
Bronson etal, 98R-8 Speermsaloeoai or festiculag
axtracts used o imemoinee individugls of e
cral specics have heen shown to decrease fec-
Lility via both pre- and post-fertilization ell ects
['::RT:DI'I et al ':EI-‘_:-E.-I Eelwards |:'--.I!?-lI b P nEe A
Naz 1985) Anlibodios raised amast a cecentiy
isolated spormespecibic glveoprotein antigen
found in the sperm coil plasma membrans {Naz
et 2l 1986) have boen showsn in . sien and in
wiiro b inhabait aspects of Tectilization in several
species (MNaz 19853, Menge and Naz 1968, Herr
et 2l [990]

[n the female, active immuonization af sew-
eral species with porcine zona pellucida (FEFP
has heen amociated will recdoesd Sernility re-
viewed, Henderson et 2l 1987, Shiversand Lic
1982, and antizona antibodies have blecked
i wirn lertilization in humans [Saccn el al.
19511 T date, reported side eflects of FEF
immunization have included some alteration
in owarian follicular growth and function o
rahbits (Skinmer ai al 1984}, monkevs (Sairedr
ep. ) i Sacco ot al 1955, dogs (Cenis femiliars )
{Mahi-Brown et al. 1983), and baboons (Papio
A0 i -:]:l'l:l:l'.l.:-:.: it al, 19801 wilh [_'A'.z-iEnt:.:l.l o
'.-'4:-r5i|:|i_|'it:.' rr_']:u:lrtr:d For |'i.|IE$ [l rmay b [:r_u,:'.i|:|i-
tor avord the potentizl side cffect problems of
PZF antibodies by using cumulus oophorus
matrix antibodies, which are unlikely to reass
with younger fellicles. Rabhit cophorus matrix
has been showe to effectively inhilel human
fertilization in oitre {Tearik |983),

It sheuid be noted that many of the initial
FZF studies utilized high antigen concentra-
finos for immunization. At lower concentra-
riﬁrlﬁ bi':l.l!' E"I{I"’L'n.‘- |1:|u.‘_-' I.'H‘;' ||||n|.r1:|u.| bk nomesxan
tent This sppesrs o kave been the case for
FZP immunocontraception (o the mare. In a
recent study with caplive Feral wnd lommestic
mares, Lin et al, {1985} sucomsfully preduced
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peversible immuneinferiilits by immumezation
of mares with PZP. Pregnancy was presented
far approximatel f months in 14 nf 15 mare:
When anlibody titers had decreased Lo lower
levels in 4 menitsred mares. they conceived
|'|I:Ir|'|'|i|”:|

in & mibsequent study of free-roaming feral
mares on Assatvague Island, Kirkpatrick et al
(1ou0? determined the efectivenes: of remote
Aelivery PZP immunoconirace phion. Between
February and April of 1985, 26 Amaleague
mares of proven fertility received 2oor i in-
pentlutions {1 mi sach) with PEF vaccine in
adiuvant. The treatmients were adminisiered
remately wva dart rifie as described for the =th
er Asaleague studies Only 1 foal was born fo
the 26 treated mares, and among untrested
contral mares Lhere was a 50% pregnancyy
faaling rate. Regarding reversihilily, 14 of the
nesipregnant, PLP-treated mares were given a
rematehy delivered PET boosler Inoculation i
February or March 1989, Mregnacncy deter-
minations based on urinary steroids [ Kirkpat-
sick el al, 1988 were made in samples col-
bected in the fallof 1958, Resulls revealed cnly
a 7.2% pregnancy rate in these mares, as com
pared Lo 0 41L4% pregnancy Tate ameng the
12 PEP-immunized mares which did not re
ceive 3 booiter insculation !’Kirkp.atri.rlt et al
10915 ©OF IR mares of similar age never trented
with PZP. 437% were pregnant in the Eull of
1989, These bnding: demanstrale the revers
ibility of treatment and the effectiveness of an
il baoster

POTERTIAL FOR WILDLIFE
CONTHACEFTION

IFrom the sandpoint of both antifertility
agents and delivery techniques. a fair arma-
mentarium Tor Teral horse contruception al
ready exists The potontial for brogdened ap-
plication of contraceptive techiology 1o other
wildlile populations has not vet bt exploced,
although contraceptive efficocy bas. been re-
parted Lor o number of domestic and captive

rrodie species {Kirkpatrick and Turmer 1985).
By caretully assessing lhe seproductive pat-
jerms, Behavios, habits and enviconment of &
given [ree-roaming specice. it may be posible
to adapt exisling contraveplive rechnology to
aseist it the manugement of wme speeies: In
thiis regard & briel discussion of pdvantages and
disadvantages of eurrently available technol-
oy { Table 11 may be uselul

Major contraceptive Rgents and procedures
have alrendv been presested. However, to
summanze, the agents are p1'i:||:l'ul'||:.' matural
and svnthatic sex steronds and imrmunotropic
protein and peptide antigens. The steroids are
able to act bver extended time periods via
siructural modilications to the molecule, mi-
croencapatlation, or gradual release from 5i
lastic® polymer rods Although sterobds have
the sdvantages of being well researched, bic-
lugically active in most vertebeates, and often
active orally, they also have several serious dis
advantages Among captive foral mares, place-
ment of Silastic® rod implants containing es-
tracdinl and progestercne (Vevea et al 1967,
Plotka et al 1OSK) mel with limited suecess in
contralling festslity. Although Plotka and Ve-
vea (1090} reported succeslul inhibition of
fertility in captive Feral mares given Silastic®
sod implants containing ethinylestradiol, the
wse of such synthetic stercids. which edben ex-
hihit e biedegradability, raises the ssuc of
possible consumption by nontarget species, -
cluding hurmans. This circumstance makes ac-
ceptance for registration with regulatory sgen
cies such a2 the FDA, USDA, and the EFA
unlikely

The use of natural steroids, which ure rap-
idly metabelized, may munimize the biode-
pradability s However, the desages of these
!-'.ﬂ:ul_i]f. L A I:" rﬂ]ul:l‘ﬂ']:l.' IRTEE in IITIJ.I.'l R
inkibat fercility, This may limit the sdminis-
tration of the openls 1o sur gical isplants, whieh
necessitates the undesicable circumstances of
capiuring  and handling tho target animals
Thus the |'||'|I:|3|-||;j3'_ sesmis fowe tor Lhe use af
jl_cmirj'\. ':,\_"|r el r:.'.l_:EFl;il:!lll HSE 1N fL‘m-f:-amiIg
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wildlife, One exception W this may lie in the
use of long term, nowsergieal subcutaneous {so}
implants of sternids in certam smaller mam-
mals which can casiiv be live tapped In a
recent study Bickle et & (1891] saccessfuliy
inhibited fertilite (meo littare e 23 treated fe-
mades] in free-ronming in = 41 and captive {n
= 10 [evaie shunks (M ephitis sepliniz ) given
j|||:|r|:|r.'.:::-.-:.~'|'_\ pEants {l[ Il:"-‘-?'l'll.1-'|:',i‘"-=”‘| -::"'-i-:_:-r
plant®, a progestational stersid, The implant
wasa 2.3 % 30 mm Jexble rad inserted sc into
the nmeck vin trocar, While the posdbility ol
consumption by nontarget specics remains, this
jssue may be minimized. for example. when
treatment is .i'|1F||iEI.'I o an urhan pognadation o
skunks, in which predalion and scavenging are
imaaaei il

lhe immunalogieal approach 1o wildlifea
contraception appears promising on the basis
af the Feral i.".l.;ulli‘.l data demonsirating a |I:|HJ:|
depree of cffectivensss and reversibility. [m-
rnnoconiriacepllves haye tha u-::l"-'il-ﬂlﬂ-g'r-"ﬂf h.lg}l.
potency for lew yolume defivery. In acdelition,
they do not have patential tor contaminating
the environment and do ot have behavioral
sffects. Polential disadvantages also must be
considered. Fos i."..w||'||:l|¢. (g arkidateotialo L8 pilie ) g
Hves are mot aetive arallv without modifeation,
MAY TRUire nre than | inoculation For the
inttial immunization, sad may be variably f
fective across speciea. However, with the use
of hiodegradable polvmer roatings it may be
possible to provide oral delivery of active vac-

sl Eeeaputalier o FE L Svivmne iprgeacioon (ILAL Swrirabere (V1

cine {Saffran et al 19907 Furthermore, mi-
croencapsalation, which permils timed-release
of the agent, can potertizlly elimimte the need
for multiple inoeulations The patential side of-
fects of lang-term use are unknown, with the
extreme possibilities incleding permaacnt in-
lertifitv or scape from the anhifertilite efect
over & period of vears.

Agsumning the availabilive of a viable wildlile
contraceptive agent, a mathoed of delivese mw
b edimen. The Z pathways routinely used for
getting chemicals into an animal are aral and
intramuscalar, In some respects the ||¢-.:.i'.'ve'.'r=_.-
aspect of wildlife contraception is the mos
variable and difficult to accomplish because ol
the wide varicty of species and babilats, Pat
sicnpdy, however, the posihilities are “hands-
an” or “hands-ofl.” The "hands-on™ methods
include round-up and capture. live trapping,
or chermical immehilizer, Ooce captured of
trapped the animal can be darted. hand.in
fected, or implanted with the antitertility agent.
The viahility of the "hands-on” approach will
depend on ithe size, aceemibility, and numiors
of the targeted species. For example, shunks
can readilv and safelv be Gve-trapped. and it
may be [aasible to trest sufficient numbers to
eventually limil their population in a given
urban apea, Access tospeoies such as lares un-
_guhte:.;. man ol ten be ac-:'-:-m]:-lish-:rl with chem
ical immobilizer, pnd treatmaent can be mode
in the Geld st the immobilization location.
However, the already discwssed d:s.advum.zg-:s,
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of immebilizer i lecms of sost and -::Iu.:lgul Lia
Lhe animal may ]l |'|II'.'||.'|'.':E|'- the an-site
"hands-on” advantage, particuiarly when
dealing with lirge numbers of animals,

In contrast; the “hands-of™ methods pro
vide an onszite remole delivery methodoloa
without capture, live trapping, or imenehili
zalzun. Remaote delivery methods include the
use of baits and the use of a pun whieh fires o
dart or plastie bulle conlaining the anlilertil-
ity agenl. The aarliest wildlile contraception
efforte wed haitz (Marsh and Heaward 1aGa;,
and this approach remain: potentially viable
bar many species, especially for small mam-
malsand birds (Kirkpatrick aml Turner 19831,
Two common disadvantages of bais are the
lack of target specificity and poor bait accep-
tance (Harder and Peterle 1974)

These disadvantages are nod shared by re-
mote delivery mellods using 2 |::-r-::-j|;-.!'!||ﬂ firasct
from a gun. Despite its limited usage to date
for conlzaception. this form of remote delivery
feas several distine: advaniaess over hands-
on’ methads Fq':El.up:. sl :'.'n[:-n;-rlnnrh il re
duces the incidence of harassment, injury, and
death in the target animals In our sxperience
with feral horses remote delivery darting has
proven tabe s far more cost-cHicient and time-
efficient method than captuce and handling,
requiring fewser pecsonne] and erpuinrmen v
eliminating the capturermmobilization stegs.

However, there will undoubtedly be cir-
cumslances where the delivers method used is
dictated h:. wluation. animal characieristios,
anel habital, For example, darting of animals
from & blind 2t waterholes may be wseiul in
atid arcas, and firing darts from a helicopter
may be effective for some large ungulates in
PN or semi-open terramn Dive brapping and
imection or baits mav be preferable for somte
senatler E-|:H:‘fi-r_'5 |:'.||.1.'::-|I|||:.-'_ birrrasws or Qense

unaerbrusl,

SUMMARY

Druzang the past decade Lhe problem of gver-
papaiation of many wildlile species on pre

serves of imited arca and 1o urban parks has
reached orisis proportions despite  existing
management elfarts, The development of con-
traceptive techmology Tor frec-roaming wild-
life may become essential Using rewsarch dod

ies of contravepdion in free-roaming feral horses
as a contextual framework for critical analvsis,
an evaluation of the poteatial for wildlife con-
Eracepiion is presented, Topies inciude species
':E:Iﬁ:iﬁ-:_' reguiresments negur\-:ii.rlg choioe of e,
tvper of acent, and method of delivery. Ament
Ty pes selude s.lm-:‘md:ll. I:'I-:'i.l:u'.EIIJIIJ.iLL and im-
munpzontracepdives, Considerations nf deliv-
ery inchade pelease cYaracteristios of the agents
and capture versus remote defivery, In the con:
tinuing development of contraceptive tech-
nolory Tor wildlife i s mportant 1o address,
in aclditinn to efcacy, isaes of environmental
wered amimal u:l'-e':i:.-', rl_-.-.-'l-r.:l'hili*:p, and nost =f-
fectivenes:.
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