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common n Acsralia, fox honting has lest s popularity m Beitain, and the 0
culling of sleplanrs has created 3 spht in the aritndes of Afrcans. B
At the same time, the application of contraception to captive exotic species b |
become 3 common and incressingly tmportant management ol for 2o persm- ' o
el 30 has been demoastrated 1o be 3 bughly successfinl approach to cootrolling SRS
some animal populutions (Seal 1991). The application of comtraception te e S
roaming wildlife as opposed o captive exotic species, however, intmduces 3 va- -
riety of new problems and challenges to the feld of waldlik ferrliny consrol. The
Eirst issuc is that of contraceptive delivery where the animals are not confined, |
wsisally quite wary, and seldom dispossd to Gcilitate the application of the con- ST
mmmmm&ﬁjmimnfﬂzjrﬁmhmfnmmdeN_._ -
the “are” of wildlife contraception, i addition to the science of this arcane b SRS
discipline. A second challenge mvolves regulstory issnes, because arated fiee- -
mﬂningmkliﬁzmaympmﬁmdminukhmpmhmn.wm'
humans. A third issue # whether or not the particalar wildlife species is percered. | 5 b
85 “desirable™ o a “pest” hrﬂ::pbﬁ:.hmamﬁ!uﬂud:iumﬂﬂﬂt - ;
ﬁ:q:ndﬁup:nm:tmufﬂumﬁmwltdmrmnﬂ:mnmmuiﬂni
&umhmqﬁqmiﬂmmmha&wu[dﬂutﬁqu:ymﬂnﬂﬂﬂm' :
altering reproductive success in free—rangmg species. .
Before 19480, mnhpﬁmmﬂmﬂamwuf
free-rangnyg wildlife and even fower successes. :ihxuliﬂ:ln:.mmm::ﬁ:glr
Hdg:rﬂ:ndleﬂ’mihuhcﬂtmmmdmdﬂ:md:pxdﬂmuufmhlﬂ:fnk
qtmiﬂmﬁﬁmmmﬂmthmmﬂm
mﬂtﬁdﬂ_uﬂppﬂmdmlnﬂ:dlwdlmhdhdpthﬂ!nﬁmﬂ:q#jtlﬂ
and reflects the difficulties attendant on this endeavor, This, despite the Lege =
hﬂgu[hmuﬂmmﬂ@ugmudmmrhmﬂuqﬁwmmhdmm:wﬁh i
cuses alios exchisively on published actusl field applications, sccesful ar us- -2
m:ﬂﬂﬁllﬂﬁ;ﬂ.ﬂﬂtﬁnﬂltﬁﬂuﬁdﬂ%hﬂn,ﬂunﬂmﬂﬂum—q
nmwm::mhmﬂ-ppiudmwﬂmﬂummmmwtrhmmﬂ:-
w-uﬁ:ﬂLc‘mthEﬂlﬂmﬂdm&ﬂmwﬂdhﬁhrpﬂﬂﬂngq
captive meodels under controlbed conditions before moving into the fed A nom- 2
ber of studics of sterilization in various wibdlife specses are reported in the biee
mﬂﬂmmnmnﬂ&dhﬂm&ydﬂmwkﬁmm .
ComtTacEpLion. =
A brief examination of the history of contraception in wild canids and cervids
:;m;n&mfﬁﬂymhghhnhmufm:pnﬂum:mﬂniwﬁmﬂag—_
phnmnﬁﬂtﬂwmmdmdmﬂdddnpmmdmnmmm;-mm
in 1 captive setting, Several compounds were tested during the 19508 and Dk
thar showed pharmacalogical promise for mbibiting fertificy in coyotes {Cenis b 5 -."

iy

rend) (B
{Limhart
when fic
hart (1%
gpzi:irﬁv ]
fowes (L
pot. Al

ferality
it wal T
based b
delayed
In ac
urad 12
lradts <
baits w
age of
hadt, b
b

ithovag)
in the
Eacep
i Bortt

Hw



) (Haker 1964; Gates et al. 1976; Thompson 1976) and owo species af furs
Eﬂimpdﬁﬂulm;mm:ﬂmp?ﬁ?}.ﬂm.
iz fiedd tests were conducted, bait acceptance became 2 serious problem. Lin-
b £1964) found that bait acceptance by fones was sporadic and that nentarget
rumu:ddrhin.ﬂh:yumiﬂcﬁhnu{mﬂﬂmdﬂ'ﬂy:y
vt {Lecyun cinevemarpentens) wemld take baits bt red fooes (Hilpes swlpes) would
pr pot. Although Balser {1964) showed that dicthylsabbestrol (DES) would mbabit
.'I m captive coyotes, when it was presented m tallow baits to wild animals
fwas mot ingested with amy regularity and was poorly absorbed from the far-
d hait (Brushiman ee al. 1967); thus, the reproductive scason often was soply

' In another study of oral delivery of DES to red foxes (Allen 1982), 50 mg DES
'T:Emg-mﬂ'ﬂimhpﬂmd:hﬂé (TC) were incorperaed furo pork tallow
# coated with sugar and fid 1o Foe-ranging foes over 3 4-year pensed. The
s were placed once each year between February 1 and Febnory 13. An aver-
d’Tﬂm?ﬁpﬁmimwuhhngihtﬂdyammmﬁaﬂmﬂu
1 bused on T Buonescence in mandibubar booe, and thers was a0 difference
" o mleﬂ&ml:fmmﬂﬂmﬁ:mmmﬂwnnghm
jl-.. was o difference in fertility berween control and weared growps. Thas, al-
ssph captive studics showed promase, tee reality of spphication to wild anmmals
dl:ﬁdﬂrdd!ﬂﬂt.ppﬁmmmlh The only snccemful field smdy of con-
ycsotion o canids, with African lunring dogs (Lycoon picis), occormed meeontly
hinger et al. 2002), In this sudy, the pomadotropin-releasing hormons
pinltH) antagonist deslorelin was placed i long-acting implants (Suprelorin:
pech Animnal Health) alier caprome.
&Hmmﬁmmﬁcﬁmm:nﬂd} A number of sterod
CrL iR mﬂmmh:ﬁmwmmﬂm@ddﬁu
luder 1971; Harder and Peterle 1974; Bell and Peterle 1975; Rooghton 197%)
: mgmw Greer et al 1968). However, sulucquent field tess
4 that seroid implants were mmpractical (Levenson 1984), that bait acoept-
mpnmuﬁ.ilﬂ:md}:dztﬁﬂﬂd&ﬁﬂwﬂﬂﬂhhm anel thaac
||| &MMWHMN!M”MMMW{WM
hwﬁ:ﬂ:ﬂnsﬂd:hmmmpﬂwdmpmﬁnﬁ—
hmqumunm:mwuzmdmtmmnmnﬂmhrphﬂm
e contraception of free-roaming rodents meffective.
Hﬁmuhimshmmﬁmudmth:uﬂﬁrmmﬂzﬁ:ﬂﬂ:m
entive agenis for wikdlife (Kitkpatrick and Turner 1984, 1991; Seal 1591), but dis-
reombingly fevw efforts have found their way to actual field tests or management-
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level applications. Unfoctunasely, many amtempes ¢ the developrient of wildlif
physialogical problems asociated with free-canging animal popalations, -
lﬂﬁl,mmhdmbuumd:hhrpn&mm‘mr“ wildlife conirs.
ceptive, Thus, research was often aimed wide of the mark Alchough somse of che
dﬂiﬂn‘iﬂiaufmdnmnﬂmpm:d:ltmngaimubhu;&utu =
agreement that a pattern hm}udhnmanh‘uhuiﬂcﬁmmﬁugh
characteristics, it is important o understand thae these were cunstracted aemund

The i of reveribility is not 0 iuspartant in some other specics, sich s the.
feral species hhﬁqmﬁdphmmm“mhm;_

et fir half the rm.mnmudmhﬂua,whj:hhmmilamnmhm_
htmﬂhhmmymmmmiﬁhhdmﬁmﬂﬁcunufkmﬁ

ﬂiuddmmiai:mﬁmmi.qchnulmgmwlmﬂ-hpmm:umi:g
any particular species.
mm“m,aﬁmwﬂmmwmmwﬂﬁmm A
m:ﬂﬁﬁm&d{ﬂ@ﬁmﬂhﬂ?ﬂj.&wmuﬂﬁdimﬁﬁg-'
hqﬂm&w}maprﬁmhwwupﬂtﬂmhﬁﬂngﬁrﬁﬂfﬂu ;
pnrﬁmla:qrnciq.ﬂmuﬁ:auinhklndnp&temnuhmhpmik:hqﬂuﬂﬂ-
m@mm&hmmhwﬂwhﬂh— ¥
mumhww&@mmmmn{muwmﬂ :
Mhhwmﬂmmﬁﬂm.mmﬂ
&mﬁMl:inmmmum:ﬁpﬁmdurniqmm
Mglﬁldmmmidtﬂﬂmhuﬂrﬂili}rmﬂndthdmﬁ:hmdpm.ﬂm
m,ﬁﬁ:dquﬂuh:ﬂﬂhﬂu&,itlﬂ.mpmﬁdmhm Step three was the
question of whether 2 population effect could be achieved in the fiekd, which &
mmwdwmmmmmwﬁma-ﬂ,
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e another way of asking if 2 sufficiendy lige portion of the population can be
mmmqmw.hmwnmmwhnw
tem and theee wsually escape the general publics grasp of the concept of wilkdlid
mpﬁm,nlhmth:wmﬂ—htmnmﬁamtmnd?wiﬂhﬂ
lbu-eism:gm:thtmxhuﬂgrhhhfnﬂiqluaparﬁmhr;pcm

tzon beyond the pure science of contraceptive comgrounds. T is within this com-
phmﬂhﬁummm:ﬂmﬁrumctﬁlwﬂi&mmmhﬂ
evolved. In scoualivy, there are additional constraings to sncoessfinl wildhife contra-
cepticm, n the form of palitical opposition, culioeal ohjections aind taboos, and
EVET eCononitic atgiumends that enrwine themsslves throughont the issue, but these
are not addressed here. A summary of Fee-ranging species that have been treated
with contraceptives is given in Table 13.1,

EGIUIDS

In. 1971, the fmsne of wildif comtracepeon was energized with the pasage of the
Free-Roamng Wild Horse and Burro Act, which gave almost total protection o
hxrsamibumﬁuingmpubﬁrhﬂainfh:ﬂniwdﬁmmwm
however, was pased withour any evidence of concern for famine popolation con-
trol. Dhuring the enuming 10 years, research explored imhibsition of stallion ferril-
irh:ﬁniniuuﬂgahmg—;cﬁngaﬂtdputmmpmulmumpm
(TH). 'rhrﬂmﬂrrw“rhtﬂ::lnimwddﬁcdh:kmﬂmhrpmhhnm
el ar pitnitary amd Wock the release of Inteinizing hormone (LT}, itherely pre-
venting spermarogencis. After lengthy and seccessful trials with domestic pomry
seallions, Kirkplnitﬁalflﬂﬂﬂi:ﬂ'Tdmuﬂlﬁrh:wﬂ{m reported sc-
cesslully mnhabiting reproduction in free-rangong wild stallions by B3 perceut in
Challis, ID), by lowering sperm coants and motibicy: Each stallion was given 2.5
to [0 g TE, mwcorporated in show-relesse wctide-ghycolide microcapaules (South-
em Besearch Institnec) saspended m potyettylens ghyonl. Alchougzh the spproach
worked plarmacologically, te antmals had w be immobilized Fom a helicopter
proach inipesetical

In a subscquent experiment desigmed to test the effectivencss of rmale contra-
ceptives, wild stallinns were vasectornized and seprochactive success was studied in
thear respective bards (Asa 1999). Within the hands held by vasectomized stallions,
17 and 33 percent -of bands (o = 40 in two areas) produced foals, indicating tae
eiffest bactelor stallions or subordinate stallions were: broeding mures soccesfully.
Among the bands headed by mntact stallions, 8 and 88 percent of hands had foak.
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populations.
Mamnnudmmplmhhihifcruﬁfinwﬂdhm:ﬂ.ﬁlmiulmﬂccmﬁg}
rods contaiming cstradiol (E, 4 g}, progesterouc (B & g}, or etuinyleseadiol (EE,
I.5m¢g}fhndinaptimnulﬁm-nngirlgmuﬁmdumdmpmdmuwmuby
75 o 1000 percent in thi: captive gronps (Plotka and Veves 1990; Exgle ot al. 1993}
T this approach, the sreroids would interfire with the feedback mechanius for
LH, and possibity fixt follicle-stimulating hormone [FSHjunrﬂ,an-:qunL

al. (19R) with captive hores, :pmmmp&wiﬂatmmmﬂv—
udmmﬂ?mmwﬂdmuﬂmtﬁpmwﬁaﬁmlmm.
Hmufth:nnmrbumcﬁhtdinniﬁaliun:m:ﬁMtfﬁﬁugPﬂ'phﬁwuﬁ
mmw[mmmwmmmmmwmhﬁmpm
ﬁnnﬂ%h:m:plﬂeaﬁuvm[ﬂh},:mhﬂﬂ:dhim Febmary and April by
means of darts, were preguait in 1 . Furthermote, 15 of the mares that were
Frymdlh:ﬁmtnfinnudmddiufﬂdhﬂihrhk (Kirkgaerick et al.
rm}'l‘hfrmnwﬂmmuuuﬂnd as well a5 the three-shot regiinen.
ﬂﬂnﬁuw?ﬂmﬂuﬂtmﬂfﬁmm receptor on the
m':mnmlp:lhxihn#lﬂﬂ-ﬂtﬂdﬁrﬁlimﬂiﬂtﬁuﬁiL 195%), A year later.
hﬁﬂummhmwaﬁmmﬁhmhﬁmwﬁhmmdmlﬂ of
14 prndrln:bd:fml {Kirkpairick of al. 1991). O zebated interest was the fact that
mﬂ?mm:ﬂiﬁ-qﬂm}mhummﬂdimjmﬁmﬂumgnﬂmrﬁm-
innh.lnm::nll:rmdv.muﬂnfﬂuupdmmmahfﬁu:td 150 hat weere
innculated in the ndmmhlﬁmmu,hlhﬂrﬁﬁlﬂuﬂhaﬂinu-
ilatioig weTe ghmm:hrh:p.hﬂwﬁuud:tumhmﬁmmh
lnaﬂmdmdy,mmui{lmhmlﬂmmcmm:ﬂnhl—
oy and dosages worked ae;lnﬂﬁrwrﬂinfmn-mginﬁhum{ﬁpwwmiﬂﬂ
ak Wirgin ld:ﬂiﬁ:ﬁnuilhlﬁﬁgﬁﬁnu{crfﬂlﬁmﬂm b show Lhae
mmmhmﬁwﬂmmﬂymmﬂh
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This initial work, and another 3 years of mearch on ASIS (Kirkpatrick csl
1992, 1995), led to the fest management-level sppfication of contrsception in .|
wikd horses or, for thar matter, n any wildhfe In 1994 the Mational Park Servie:
nmstivuted management of the 166-animal herd on ASLS wsng the PZP wocine
The outcome of that wock was that zem populstion growth was attained io 2 sn-
gle year, and the bend has not grown sgnificandy sinoe 1995 (Taoer asd Kide 5
patrick 2002). Over that same period of time it was shown that body condsios 8
acores increased, mare and foal moralty decreased, and entirely new ape dasst 8
Wﬂmﬁmﬂﬂﬂm&;hmﬂﬁﬁwwmﬂym :"
years, Reversibility of contrascepeive effects has been demponstrated in animab
treated 1 (100 percent), 2 (100 pecent), 3 (70 pexcent), 4 (106 peroent), and 55
(1M} percent) consecugive yoars, Bt a small group of mares (o = 5) treated for 7
consecutive years have not yel seturned to fectility (Kirkpaerick et al. 1992, 1995, _'—-
mwmmmm:&rig—puhﬁtﬂ-MWMIm :
agement program has even demonstrared deat muares whose mothers wene weated
while they were m utern were ferile when they reached sexual matury, The
total cost of this management & approcimatedy §1.500 annually, in additon to the
cost of labor. Mormally, it takes w0 shooters abour 2 wecks in March and one
shooter for another week i August to treat the 50 to 1) mares anmuaally, withs 5
sugle booster inoculabon.

The management-level apphication of PEP to ASTS mares also ndicsoed that
there was a sinple alternative to giving two inoculstions in the fiest yeas, Theee
Wk gOmIE wegency in gelting contraceptive management underwry becsse of the 5
rapdd incresse in the populsbon; however, contraceptive mesmsent coubd o
begin before 4 required environmental asesment was completed in 1995, In. o
Maxch 1994, all 73 mares that had never been previowsly rested wese gives 5
singhe G5-pg PZP phe FCA inoculation, with the intent of merely cansing anc-
Een recopnition s establishing all animuk a1 “one.-shot™ mares therealter, in
preparation for management in 1995, The outcome was 2 surprising 7 pemen:
efficacy from the single inoculation (Turncr and Kickpateick 3002), which prob-
and the use of 3 powerful adjuvant, FCA. In 1995, all those mares needed ook s 5
single 65 -pg PEP phs FIA inocolaton o maintain the contracoptive elfects. The -
practcal point of this experiment was dhas, i the managers are willing to giv
anly 2 single noculation the first year and forgo immediste contsceptive efic,
the aniimeals vopiive cnly s moavil Booster snaculsiions theeslion
Beyond contraceptive cfficacy, both short- and long-term sfety is 3 msgjor con-
ﬂﬁrﬁﬁ}ﬂfﬂlﬂmu[m&m,u&hmm.ﬂ:djwﬂﬂfpn- - ':_
tective attention from wild borse advocacy groups, The 14 years of stady oo ASIE- 8
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bas provided vahiable data regarding reversibility, safety m pregnant animals or
animals in wtero when the wether was mocnlated, and Jong-termn bealth of
treated amirmak. Reversibility of conrracepeive effecty B cortain among amimah
treated for 2 ko 5 consecutive years, et the tne for reversal v ghly vanashle,
L ranging fram { ta 7 pears, Bepond 5 constcutive years of featment, (e & 0o
W ridence for reversibility, During the 12 years of stady, there bar heen a0 evi-

dence of PZP immunoconmaception extending the bresdhng season, nor has sar-
vival differed beeween foals born to trested o uneeated marey (Kirkpatrick and
Turner 2403} Finally, females char were carried in otero in meated mans weio
3 Wﬁﬂﬂ_ﬂmﬂﬁgﬂlﬁﬁtﬂihhﬂhﬂtﬁtnmmdm
* [Kiskpatrick and Turner 2002).
i The ASIS studies provided many vabushle lessons on the importance of remote
' abivery wystems (Kirkpateick 1995). The imitial study utitized 3 relusively beavy
i comsplicaned dart systers. The losding of dhe vaccine into the dart mequired 2
8 specal syringe, and then the dare had to be haid-presarized with will another sy-
ringe. Barks had o be semoved before we because animals were oot being un-
e mcbilized, Finally, becawse the darts wilized needles with very sl side-port
& openings, the viscous viccine—aibjuvant emulsaon wis injected shoardy, and e dart
b often bounced ol before the injection was complete. This difficuley lod to the
b eed to "lab™ darts into the amenals, so they would renaain for o few secanids be-
for= falling aut, which m turn restricted range 1o porhape 25 moat besr, Thy 1992,
S| 5 mew dare sysoein was. tested and fund oo be more wersatile The darts were
¢ ymakier andd Eghter, comld be Tesnederd with 3 standand syringe, and did oot reguice
prossurzztion, tebyiny instesd ona powder clusge that was dhetomatcd by impace
IS The smaller dares increased the pange up to asl Bepond 340 m, 2l virnmlly ail
- expondlend dares conld be located and tested to determane if the vaceine had been
B injocted,
" The mccrs oo ASIS hae ted to spphcuion of PEP contraception for the wild
I horset an the Rachel Carson Nationsl Estuarine Reserve oo Carot Fsland, T4C;
- the Shackleford Banks of Cape Lookout National Seashore, NC; Little Cumbee-
¢ Lo Tslapsl, €24 e Pryor Mountam Hational Wild Hoese Refiage, MT: the
B Tirle ook Nasions! Wild Hoese Range. €X); and the Return-co-Freedom
b Wild Hoese Sancroaey in Lompoc, CA.
= Mlibsaisgh the PEP waccine et the pents ovf ehie Vidcal” characteriees a3 almesdy
cuseed quite wedl, the nuccssity to sdmimster two inoculations the first year was
o defimite hindrance. Thas limitation could be overcome in fwo ways, Lo the fire
case, eeated successfully on ASIS in 19941995, a single inoculaton was given
S8 f| umtreated mares (= T4 wath no regard vo contraceptive effzcu. A year lace,
whes these e nrates were piver a single invwnlaty, Contraception was botter
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duu?ﬂpemﬂmuﬂrmu—mmﬂaumpmmﬂmhnmﬂﬁﬂr
traceptive cffects during vear 1 are ignored.

An aleernative to thes approach is to incorporate the PEP ko some oo
that permits pulsed or delayed release. In an initial atternpt, the PZP s m
porated inte nontoxic biodegradable bctide—glvcolide microspheres (prepa
13, Fanagan, University of lowa), which on contact with water {that i, e
fiuids affer injection) break down into lactic acid and carbon diosid, el
the PZP after some period of tme. The actual release ime can be shered B
changing the ratio of lactide to glycolide. Initial eests with this defivery sy
wrok place with Mewada wild horses. One tnoculason of a kalus of PZP gy
Carbopal %34 (B, F Goodrich) as an adjuvant plus PZP-contziming mi
spheres, soxpended in carboormethylcellulose, resalted in 2 degree of
mﬂuﬂdmdldnntdiﬂ'r:ﬁmthcsﬂandadm—hmcuhﬁmpumﬂfr
all. 1997, 2001). Although comtraceptive results were promisiog, the o
i:tﬂcdmtnfﬂﬂmmﬂrmrd:m drﬂu‘lm;ﬂ]mcﬂkﬁ_:ﬂim@ 4
mmd:hmrfmﬂldmhnpmdbh i

The next step was wo produce small cylindrical peflets of lotide glycolide
fir into the needle of 2 dart. One pellet contained 70 to 940 pg PP und |
175 pg (05-21 (Cambridge Biotech) as tie adfuvant (3 water-sohible sapomin i
second peller containgd a brgee dose of PEP, and a chird contained 250 o 501
PZP As the PEP-Freunds adjuvant bohes was pushed from dhe dar, the
mﬁmﬁnﬂh&tuuﬂdﬂﬁm:mﬂrﬂnuzﬂmwpmdmnﬁmﬂﬁm&[ﬂi
nary 200, 96 free-ranging wild mares were treated with these pellets, s
2001, & percent of the mested manes fr = 32 pmﬁ:dfmhmiﬂ
af 33 untreated mares produced foals (Turner et al. 2002), After 2 years, o
EEEEETWMHJPM{IWManm] ]

A wild horse immasoconiracepeve study i MNew Zealind conductsd in
early 199k illustrates the importance of both adhranes and delivery sy
(Cameron ez al. 2001). The Kaimanawa wabd horse herd mhabits a military e
vation on central Mew Lealand’s MNorth [sland. “Twenty-six mares i nine diftges
ent hands were meated widh PEZPE another B mares were griven o placeha,
eriaees were untreated oo serve a3 controb, Seventeon of the reated mares ncg
aucmﬂmmﬂumzmmmmmmmwmm@mm
mcorporated into a baobullee, along wnith 20 pl synthetic oehalose dico
eodate [TCDM: RIBI lnunwmoChem Peszarch, 25 me/ml) and squaline oil.
biobuller (BallisiVet) i 2 wolid biodepradable projectile that it sonsoic d6ls
erodes on contact with tssne Huids, i

Oaly a siigle vaceinated mare did not produce a foal a pear later, and the cinigh
for the fiilure were mulsiple. Pirse, the choice of adjuvant probably realmd
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Three addiizomal d:-:fprujmwn npounted soon afterward. The first, which
remains onpublished, involves deer within the Metro Parks system of Colum-
bus, OH. Following a cull, PZP contraception has been apphied every year since
1995, with favorahle resules in terms of preventing 3 rapidly growing population
(]- WL Therner, personal commuonication). The most ambitous deer project was o
tablhed on Fire [sand Nagonal Seashore (FINS), NY, in 1993, The island, 55 km
ong, 5 2 mossic of esablished communities mterspersed by nacions] seaslore,
under the authority of the Mations] Park Service, Deer populations within the
cormmumities were dense, and the problons were exacerbated by local residents
five dingg the deer large quantities of high-quality grains.

Because the deer were habiooated to humam, several permanent readents of
the iskend coubd identify deer using the same methods applicd wo wild lorses o
ASIS. From 1993 thiough 1997, 74 w 164 individnally identified does wers
treated with 65 jig PZP plus FCA followed by boaster inoculations of 65 g PZP
plux FCA, wnimg blowegons. Berween 1993 aid 1997, frwning rates among indi-
vidually identified animals declined by 78.9 percent from pretreacment levels
Population density in the most heavily treated anca increased by 11 percent per
year from 1995 through March 1998 and then declined by 23 percent per yesr
theough 2000 for 2 net reduction of almose 50 percent (Maugle et al. 2002). This
stuedy wag the Arit demorstration thas nnrestrained deer populstons coold sen-
:ﬂ}'hl!h:dun:du.ﬁnﬂ;tmh:::pﬁ;m,

A thind nejor deer projece was imitiated in 1993 on the grousds of the BMationa]
Institure of Srandaeds and Technology (MIST) 0 Caichersbarg, ML This hish-
security facility, belonging to the US Department of Commerce, was inhabited
by 185 deer in 1995 to a high of 300 deer in 1997, The deer were either imnwo-
bilized, hand capoured (in the case of fremns), or bow—trapped and car-tagged. Be-
ginming in 1996, an inigal 65 pg PEAP plos FCA inocolation wae given by hand
mjection, and boosters (sume dose with FLA) were given by dart, During the
conrse of the 6 years, a variety of other adiuvants was tested, incloding Carbapol,
I5A-50 (Seppic), and RIBI adjuvant sytem. Carbapol i a long—chain catbe-
brydrate; 15A-50 consists of 85 percent mineral vil and 15 percent manmide oleate;
and the RIBI adjoant system comsists of monophosphoy] lipid A, symthetic
trehalose dicorynomycolacs, and bacrerial cell-wall skeletons. Treated females
prsluced a mean of .59 favms per female in 1997, and then the mean declmed
b 0.17 o 0.26 fawns per female from 1998 through 2000, As the proportion of
does receaving treatment increased o 80 percent in 1998, population fertilicy de-
clined and the population declined from a high of 300 in 1997 to 216 by May
2001 (Rutberg ex al. 2004),




r, whach
Calm-
r since
pulation
L WER Bl
L, 35 km
eashore,
thin the

dents of
(55 ON
AR TRETE

ug PZP

1 levels
‘cent peb
per fear
12, This
sl actis-

1is high-
ihabiced
£ inamn-
ged. Be-
Iy hand
rimg the
Zarbapol,
n carbo-
ke obeare;

| fermales
ortion of

tility cle-
| by May

COMTRACEFTION I FREE-RAMGMNG WILRUFE * T

Tn = shighily different approach, DeMicok et al. {1996) admineteced human
charionic gonadotropin (hOG: Sigma BioChemical) conjugabed o ovalbuming/
npmhmmhuﬁihmmﬂﬂh-u&ddm.&hmﬂﬂmim—
p:nmiilmhi:uhuilﬂ: {Antech), was defivered in Orctober and Movember, All
conmrol and BCG-meated deer Bwned the following spring. Twenty-one of
58 does were piven booster inocularions of porcine lureinizing hermone (pLH:
Sm&iuch:nﬁaljinﬂl:numgﬁ:,inscpumhumdﬂm.mdcﬂimﬁ
was determined the sbsequent spring. The boosted does acomlly had a higher
ﬁmntugm:d::nlhnmumlduﬁ,mgtﬁngdmpu{mhmmduprﬂmﬁm.

In an atrempt to induce sbortion in two herds of semifree-ranging wiite-tailed
does, Delicols et 2L (1997) administered 25 my prostaghansiin Fy, (FGF,,: Parke-
[avis) im biobulless to 18 does in February (which is approximatchy 94 to 95 day=
ﬂmﬁ:apwwm—dwmj-ﬂmﬁhlﬂdmmhmﬂhﬂ
ﬂ:lhwhmummrntluarqtlnﬁhﬁtupcrinm only 38 percent of another B
dmupumd:ndmmdhdtmumtpmdnmd&mwhthw:
jguﬁnﬂmﬂmmudmmwlwpnﬂntwﬁmumhu—
pnrmﬁinm:ﬂwymuﬁmmd:thGFh wis an effective abortifacient if grven
htﬁucd:plﬁﬂnfguudm.dlﬁugwhi:hchﬂrdrnpmmpugﬁrmm
mm:mptgmm.&mmp:ﬂmﬁrbwm:dnpw deer usingg an
uwmhdmnfmn{ﬂﬂchtdemﬁ’?ﬂwmmﬁanhﬂim
wmﬁmu[d:mminﬂzmdybf]}dfmnhﬂal[lﬂ?}mrhﬂadmw
redease resulted from the biokullet delivery, exposing the corpus luteum to the
P{!;_ﬁjrihngupﬂidn[ﬁnu.mﬂﬂuﬂcmmﬂw1ﬂﬂpnﬂdﬁ
efficacy among the 18 does treaed remotcly and the 62 percent efficacy among

the captused animals was attributed to captuse-related strcss. Plotka et al, {1983)
hypathesized that increased stress generates sufficient adnenal progesterone to sis-

Mt:mmmrmﬁd:ppl#n&hﬁﬂmmmnﬂddmwu-
lﬂmmeﬁmmﬂhmmw=damﬁmwﬂrm
and Dirug Administration of weating anly ear-tagged animaks prevented 2 widce
application of e technology to urban deer,

In 19495, pesource mxanagers at Poing Peyes piational Seashors, CA, began con-
ﬁmwundmwﬁmmiuﬁdemtﬁh:nﬂﬂmwdqﬁmmmdu}.
Thnewqﬂ.ﬁmﬂmdmmhﬂﬁnf“]mﬁnﬂhmhﬂmﬂtbﬂtiulmm
hr]“ﬂ:hthﬂdhdﬂﬂdﬂdﬂ‘?.ﬂiwﬂhﬂﬂﬂn;ﬁuﬂlp@hﬂﬂ%ﬂnt
mnplﬁ,[pﬂpuﬂk!npinimlwﬂmtmthﬂﬂtknftuﬂlﬂghﬂﬂﬂmlm
Service (NPS). Beginning in 1997, 29 adukt cows were initially treated with
IMng?:FplmPE.‘Lhyhndinjuﬁ:n.Bmﬂinncuhmmuflmug!'ﬂplm

itor
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FLA were delivered remotely, by dase, 3 6o 6 weelks later. In 1998 another 29 adult
cows were treated i the sone manner, aod 15 of dhe 1997 colore were teated
with bosters. In 1999 the peimaining 50 wapiti cows that had been trested in 1997
and 1998 were given boosters as described. The contraceptive efficacy for the
1997 and 1998 ereaced coboers was 97 and 84 percent, respectively. OF the 14 cow
that were not given booser inoculations in 1998, 36 percent had calves within 1
year of tearment. Unirested control calving races during this tene wens 77 pe-
cent (Shideler et al. 2003).

Iri the enly other contracepave attempt with free-ranging wapit, Heilmann o
al. (1998} examined behavior changes among 10 radio-collared cow wagiti in
|dﬂm..ﬁﬂjﬂ'ﬂh“ﬁ=‘tﬁ!ﬂdﬁﬁﬂ1ﬁiﬂgmpjﬂlﬂ FCA for the first inoculstos
and 65 pg ZP phus FIA for the booster inoculation. As expected on the basis of
the McShea eg al. (1997) study with deer, the trested wapit extended their breed-
imyg; behaviors, described as sexval interactions, well beyond the normal eardy ll
breeding season. Beyond that, there were no changes in social strocture or activ-
iy patterns.

FELIDS

Contraception has been attempeed in a varioty of wild Sdids. The justificarion for
wowing populstion growth in animals sech as the African bon {Pamifen fas], chee-
s (Adinowyy jubati), and leopards (Pathes pandus) it biiilk on (1) the sconom-
1= of smaller oo medinn-aized game parks in Africa and (2) changing agricubu]
practices, which in tumn promote large increases m bon populations. As income
from agriculture continnes to fall, many ranches in Soath Africa have mwemed o
ccotourism. A portion of the agriculoural land & turned over to wild gaune pop-
ulations, snd an infrasructuse i developed o house and transport tworists who
are interested in viewing wildlife. A single pride of bions, or perhaps e prides,
is tnlerable with regard 1o e numeroos ungnioze populations inhabirmg these
small parks, and even desirable so far as courists are concerned. However, 1 the
hon populstions grow, ungulate viewing opportanities decrease, snd mose mi-
tnals muost be tandocared vo dw park, at great expense, to maintain adequate
¥igwing opportunitics.

In Mamitaa, changing agricultural practices have resuleed m onprecedented in-
creases in lion popolations. Pefore the influence of modern man on agriculturd
practices, ungulate populations migrated large distances i mesponse o drooght
and raimry seasoms. Lions had to follow these migrations, resulting in high cub
mottabity. With the advent of fencing, arificial water sources, and the dsruption
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Jm@mﬁmmhmhdcwdpuphmm:mmwmmdmd
umccbpuhhkﬂh[ﬂ-uw'ig'?ﬁj_ _

The firgs published aermpts at applying firrility contral o Eree-r_ar@nall-:lm
ocourred in MmﬂﬁﬁEtnﬁ:NaﬁmﬂPnkhl‘iEt.m.?cdnnwm m
Mwﬂmmmmhmﬁﬂﬂiﬂm,lﬂhmmmmp;m
it e U S e, 4
- i of the i F i ;
-;mﬂﬂpm:l:dmmﬂ o uTm-l farsikity. Maone of the implanted I'u:-'lr.‘-ﬂl.!'l-d:l.'b—
Mwmwwmh&mmmthﬂm.mw
Biture (Orford 1978, 19#; Caeford and Fc;rnh 198E). l:-unu-.nﬁ:phnn was ;
Mﬁﬁﬁiﬁmmamd:dﬂﬂmmwm&!mﬂudmu@
Whmmmmmgmmmddgpﬂn@.hn?mm
ﬂtﬁﬁmﬁmwwmzi@m:mﬂqﬂmﬂm&r mg
Mﬂ*:rﬁ:ﬂl;z}pub}hhﬂ reposts of the. nse of MGA implants in free-
m@iﬂg&&ﬂmﬂdﬂhﬂ:aﬂ,mﬁwbﬂmﬂﬂtwdﬂrb@ﬂnmﬂ-
i::.gat:l:nutth&iamean:ufpudwﬂm' dﬁmdﬂhﬂﬂﬂdmlﬂ'mﬂmﬁ
:i:c:ym:mnfm:m:ipi:m;njm:hmull'mﬂuL 154; Linnehan and

: fakobsen 1966). o
lwé;nm;ﬁfmd steroids have been used succesiully to mtuhu wmrm
ﬁn:ldm;:icm{m&rm!m‘,l.haﬁﬂmﬂyﬁﬁaﬂ:ﬂimmﬂﬂdﬂmuj:ﬂ

unguml::dﬂ:m:d:]hrzrtﬂ:hm:uhiumﬁcm,ﬁzllnmdhfl g
mm:hﬂ:sﬁn.ﬂnhr-i ufﬂm]ﬁnﬂh:dﬁum{kmhlﬂ?ﬂ}.hmpeﬂuf
I;Thc:pﬂ‘lnlmtinEungﬂm:]mlanﬁ! I:M:l:i]fnﬂahd ]'Q'EL-I‘:I.“ .

Mm':wcuuﬂ:.t.huﬂut]ﬂmmrdmﬂnﬂ}*! :g;num-l..nmxmmh:pﬂ::-;
ﬁﬁm&.ﬁfﬂ%img-xﬁngm@hmwphuﬂm4fmﬂlﬂmd o
:hnﬂuhlamllﬁnnl:!mpud.tmphnﬁufﬂmawphmdmlhmﬁn:wﬂ_
h:gmﬂ::rmmifmr—urghzg conditions {Bertschinger et al. 2001}, Nome of e
mﬂ:ﬂhuum:pmgnmqulnhmghmciﬂmmnmiﬂx4chcmhs:hmmd. :
i:lligmnfmﬂrruidnmpﬂmitm:ﬁng."mﬂuul_imiﬁm?rmdwﬂl
gggns of full mmwﬂdinlﬂfﬂtﬂmms.mwumgmmhlwnf$
wmmmmmmmdmmﬂmﬁwwmu
mﬂLTEILﬂ?Wc:piﬂﬂEdm}lchtﬂlhhlﬂihu_jimluﬂ4tcm o
ﬂmﬂfhﬂmiﬁ'ﬂennginﬂummplﬂﬂlyﬁunngmg.mMahnth 52
gerve, RSA. The results wene m:ut'ﬂllyﬂmmm{'ﬂmhlﬂﬂﬂ:.ﬂ. :’.‘EI'IIE}.. .
mmrdﬂwmmdemmtmftmmﬁumﬁg
duhtc]mﬂtgradﬂmuﬂm:mmtﬂtnmd[mmnﬂl{'l‘uggetal. R
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this approach may be ideal for free-ranging carnivores that can be captored only
once for insertinn.

ELEPHAMTIDS

Dwuring the 19805, a dramatic decrease i wild African clephant (Lo
africand) populations ocourred, from an estimated 1.3 million in 1979 to about
600,000 in 1989, as 3 result of poaching foc wory and droughts (Poole 1994). In-
creased protection by organizatons much 2 the Kenva Wildlife Service and the
South African National Parks Board reversed these trends, and African elepham
populations have been growing at sigmificant rates gsince 1990, In Kemya growth
rates huve been estimated ot 4 percent annuslly (Moss 1994), and in the Krager
Mational Park in Sowth Africa growdh rates hove exceeded 5§ percent (Joubert
198a). The years of beawy poaching have forced many elephant popalarticns w
seek refuge in smaller, compressed habitats, and at the same tiane much of their
former habitst ho been converted to agriculturzl use, which is largely incoempa-
ihle with elephamt populations. Mow, despite elephant numbees being smaller
than in the 1970s, population conirol methods, and i particular culling, have had
o b implemented chroughout many Africa nations,

In 1992, a pilot project was initiated in Eeoyva o test the effectiveness of the
PZP contraceptive vaccine in free-roaming ebephants. A small population was n-
oculated but the project was never completed because of lack of fundimg by the
Kenya Wildlife Service. However, results from analywis of several blood sampls
indicated that the cows were making antibodics against the vaccime [B. Duanber,
mlmmrm‘nﬂm‘n}

Beginning in 1996, a large-scale project to test the contraceptive efficacy of the
PZF vaccine was initiated in the Kruger Mational Pack in South Africa. Ovanes

recovered from culled elephants wepe incubated with rabbit anti-PZP-labeledan- 8

tibadies, and binding indicated that there was significant cros-reactivity between
the antibodies and the cleplant pona pellocida (Fryrer-Hosken etal 1999). late
initial experiment, 21 cow eclephaues were immobilized, radw-collared, d
treated with 800 pg PEP in symthetic trehalese dicooymomyeolate [5-TDCM;
RIBT Immunochem Research). Inoculabons were given oo days 0, 50, snd 270
The two booster inocnlatinns were given remotely by dart fromn a helicopeer. A
year later 18 of 20 control cows were preguant, whereas 9 of 19 meated oo weee
pregnant, representing 2 significant reduction in pregnancy rate. A second groop
of 10 cows were captured and treated at days 0, 14, and 42, and 3 year later anly
2 were pregnant {Foywer-FHosken er al. 2000




. Four were given 400 g PZP plos 5-TOCM boastes in-
aculations and three were beft unoeated. A year later none of the four freatied comws
yas pregrant, and ultrasound examinations indicated thar all three comm that had
mmmdmﬁmmhmmpmmmdwﬁm
and uteri of nonpregnant antmals appeared normal, and the former showed ovi-
dence of healthy follicles and cospora laeea, indicating normal cycling actity
{Fayrer-Haosken et al. 2000],

Mﬂdmhiwﬂ@&iﬂhm&h&c&mﬂng:hphaﬂm:ﬂpmjm
s initiated at Makalali Private Game Reserve, South Africa. In this project, all

IS

treaied with sither 400 or 600 pg PZP plas Preund's modified adjuvant. Minor
changes in family gronp movements and tiame budget utilization ocourred imme-
dately followng meatmucak, but these returned to peetrearment values within 2
weeks after reatrnent. Four of the mested cows were pregnant at the time of real-
mr,mda]lpmdumﬂh:alﬂ:yuhﬂindimﬁlglha:m restment <id not -
igrtere with the huealth of the calves in precxisting preguancies. Prliiminary resles
gathened in 20013 suppest that contraception is effective (A, Thelsnk, personal com-
murdcation].

MACROPODS

Tora different marsupials have prescnted Austrabans with overpopulation dilewi-
mas. The easteen gray Kangaroo {Macropus gipantes) i the COURLETPAIT 0 the
orban white-tailed deer in Mocth America in that it inhabire densely human-
d areas and industrial sites and mw::-mt:amimpm:nimimﬁmm
safity hasard, agricolraral damage, and sometimes 2 threae to biodnessity. The
knah{_w:im}inimu{lmw in snall sumbers in some of its istots
mmnhmmmmﬂnﬁﬁ;gmtmﬁmﬁhﬂhhuikafﬂmmmdﬁhﬂmrrm
inp capacity, thus reguiring some form af population control. Additionally, brush-
udkdpnﬂtﬂﬁﬂTrHiﬂHmwﬂpmeuMmlﬂdtﬂNﬂEﬂluﬂﬂplﬂElﬁi

prarsapial pest in that country.
M#WWNH&W@MWEMF
i marsupials and eutherians, thie: pressibality of utilizing synthetic progestms w n-
hibit marsupial fertility was ovestigated. The tammar wallaby (Macropas eugemi)
WH[EHEdaBnmnicleidm;ynﬂﬁlicpquﬂanmﬂrgﬂhﬂ (LINGF) was 3d-
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miustered in the form of Morplant implants (Leiras Pharmaceutcal) (Iave et ol
Eﬂlﬂ}.ﬂxhimp]ﬂmhnd?ﬂmglﬂﬂmdmmmmdmldﬂuﬂu&q;
qﬂh:mtrmaumwmjuugmafindﬁnlhmd&m 15 g/ day after 12
m%lﬂ]-mm]m.ﬁﬁmwbhmmww;m&
mmﬁpmmﬂﬂ&ttﬂw‘mt&tqmqﬂﬂﬂzﬂqﬂuﬂ
pereent produced young, MNormal reproductve activity, defimed as reprodusctive
behaviors, breeding, and production of offpring, continued theough 48 months
ﬂmmgﬂimplamedﬂmh&u,mlyﬂmgwhrﬂaﬂ:hmﬂnrﬂrﬁm
cycle and mone bred or produced young affer that,

Them:typrafhnphntvmmnttuﬁdhuwﬂd&ﬂ-mngingpnpuhﬁmuf
ERSETI gray kangaroos. Seventeen kangaroos were capoured and anesthetized, and
Eﬂﬁnnltmm-:dwmhnpmﬂﬂnuuﬂr.ﬂigh control females wene given
empey rods, and all animak were released, A year later 7 of the coutrul females
[BEmu:}pm&mndﬁmmg,;ndEﬂﬂndemlq{ﬂ'pﬂmuﬂpmhmd
vouny (il 3 had pouch young at the sme they were mmplagted, mdicating chat
Ehtymﬂmﬂyinldhpmcpmgmﬂ..ﬂrdm end of the second year o] 8
ool ﬁmale:uﬁmnfﬂtﬂﬁudfmuk:muﬂumdyﬂugﬂﬂmﬁal
20CH, 2002; Podani et al, 2002). There was no difftrence between the congl and
I:':mdgmupiwidimmldmlinﬂlpﬂnﬁ!ﬂﬂn;indgtmming. altheuyh moee
males associated with control females.

PINMIPEDS

Parcine mpeﬂunthmfmpuramdmmﬂ:ﬂmnul@mwnhm
rered to grey seake (Halichaoms grypus) oo Sable Tsland, Meova Scotia, Sixry-four 14-
year-odd females, seventeen Hyear-old femalies, and tweney 21-year-obd feimales
mmrﬂ;mmm]mum&ﬂj—ﬂﬁpmmm
widh 1.5 ndPCA.(}r:raE-}mp:rﬁ}dtheHrﬂ:m:,hu:dﬂnrhcmmEﬂ-
mmmwhmdhgpmmdgdmppdﬂguiﬁmﬂyammg—nmimn
Theated animal &xrﬁdmtummmutﬂ:ruﬂﬂed,uﬂamibml}-titmqgﬂm
the PZP were measored, The determined threshold fior 2 COnIraceptive Gier wai
EPutzntnfm&emmumnmm“hthummb&thmn&u
titers in other specees (Brow et al, 1996, 1997, 17k,

EODENTS
ﬂtchjunryufmdm:cnnmtqﬁ:nﬁumﬂmrummleurh:g:mmhmﬂfmﬁ- i
ﬁmntrhmﬁup&mﬂhmhhrm& rodents under carefilly controlled
conditions with fm;a{nuﬂptﬂlﬁshbdrtpnmnfappﬁclﬁﬂu. ar even study, wik -
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free-ranging populations. Some of the carfiest attemipts ar wildhfe contraception
uceirred with eaptive rodents, such a8 mice (Mies sp. and Peronrysois s} and voles
ﬂﬂam:p},mgaﬁﬁmdmﬂdmpm:ﬂs{mmwm&pMmd
Tarner 1984), but problems associated with bait acceptance, similar to those seen
with deer, coyotes, and fioees, prevented field apphcaon. Several more rocent
sridier have been conducted to asses the role of fertility control in rodents, but
the methods wed imvolved only casration or tubal ligstions, which by defimton
are AOE COnEracepiiod.

mmﬂymmmPﬁ#EﬂLﬂfwiﬂiuﬂﬂmdcnhrmmd“iﬂ:ﬁEH:*-
wiled praicie dog (Cymomys hufovicsms). Gaero and Franklin (1983} fed praicic
doge mhabiting Wind Cave Mational Park dictlrylstilbeseral (DES) incorporated
into an oat bait. The DES was mixed with hulled oaes ar a concentration of 0.1
percent, and 25 g was placed at each active burtew rovice per week, in March, just
preceding the beeeding season, Afver 1 year, 5 of 13 freated frmaales (35 percent)
produced Hiwers, and afber 2 years, 17 of 21 meated females (81 percent) produced
litters. By year 3, 8 of 13 (62 percent) control females produced hireers whicreas
no lieers were producid by 21 treated females. In year 4, control reproductive
sucors pose to BY percent, and treaved animals produced ey lierers st all. THo later
repoats of this approach have appeared, probably becawse of the enwironmental -
mmrmundtngdmincmpmﬁmufapunurﬁ!uﬁﬁmﬂiwm&mpmqm
cies urilized by 2 variety of raptors and predatory ks,

MUSTELIDS

Cinly two published reports cxist for studics of contracepeion i wibd mustelids,
I the firse sudy, DES-loaded egg haits were put out in striped skunk (Mephitis
mephitis habirae, but pooe bait acceptance and prratic bait consumption led wm
ansaccesful results (Storm and Sanderson 1969), In 2 second gty wnth fee-
ranging seriped skunks, Norplant implants were placed in radio-collared fernales.
One implant was placed in each skunk, and a year kater none of the four rocor-
ered trested anmals was prepnant or lacrating (Bickle et al. 1991). Although this
lzmeer sy was shost term, it corroborates the effectvencss of Norplant imyplants
i kangaroos {Nave et al, 2002) and the sctive ingredient bevonargestrol {(LNG) i
domestic cats {Looper at al, 2001).

This spproach appears atractive for small mammals inhabiting uren arcs,
wich 48 racoooms and skunks, whers capture i relatively casy and where the chance
far passage of the LNG to predstor species 1 mmimazed. Howrever, the possibil-
ity of deleterions «fects of pynthenc progesting in carndvares Was not remolved by
s study, and kmg-term investigations are needed. It has been evtunated chat
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skunks mhabating udban arcas do nog nosmally hive oe more than 2 o 3 years,
thus, amy deleterious effeces of progestins in this species b this setting may not be
serions. The cost of the implants, however, probably prechades thesr widespread
use i the vear future.

PROCYOMIDS

Dﬂh:ﬂrﬂemmmmmﬂmmmnmwﬂimmd
Eramer (1996) usmy levonorgeise]l (LING) implants in fee-ranging reccooms
{Pracpen later) on {anaversl Mational Scashore, FL. The implants were the same
those used in the skunk scudies of Bickle et al, {1991) and the kangaroo studies of
Mave et al. {2002), and each conmined approximately 70 mg LNG with a release
rate of 3 pg/day, The atengs failed becanse the application of this progestin,
and probahly othecs a5 well, can block parturition in the pregnant female, poen-
tially causing LNG o be lethal if given to pregrust animals (o discusdon m
Chapter 7, Contraception in Carnivores). A previousdy unpublished study, cou-
ducted with LNG implants in captive racooons, in tandem with the skunk study
of Bickle et al. (1991), showed that LING will inhibit fertility m nomprogna tac-
eoons (at a rate of teo implants per animal), That smdy was conducted in lowa,
where racooons are exclusively seasonal with regard to repeoduction and wrhere all
toeated animals were nonpregnant, whereas the rmocooms on Cansveral Mational
Seashore were not seasonal and seane were preguant at all dues of the year. Thas,
this approach mught omby be usefol in more nocthern climages, where anismils
coitld be mreated dormg thie late sumaner and fall, when ey were not pregoant.
The LMG implants did sot alter homie rangs size, compared 1o controls, Although
this experiment was not successtul, the posdbility of using LMNG mmplants m
prban raccoons in socthern ladtudes has some potengal.

SUMMARY
The recent application of contraceptives to free-ranging wildlife management
suggests fertility conrrol is a reasonable approach o population managrment in
somne species. There i an impressive array of rescarch in progres amed
wildlife contraception, but most of dhis work is still at 2 stage where its ose is
confined o captive popolasom. As this rescarch moves forward, the mvestag-
tory coust Ay more sttention to the probiems and logistics of actual application
in the wild or a great deal of effort and money will be lost. le & obwviois that we
need more and betrer contraceptive compounds and vaccines, but te greates
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af the compoonds and agents. Sucoesshul delivery of comtraceptives to wild pop-
uiaﬁummquknm:mﬁmrrmdﬂmndinunfﬂquudnmu:ﬂhuw
mibrhﬂnua;wdlueﬂrcﬂwndu&daﬂddimmﬂmnhﬁ?.ﬁnﬂ}ﬁnm}m
wqmtmmwﬁmﬂuhhnrmmmﬁﬂdmdh:mmmful.'mqmﬁﬁn
hhmmhmmﬁﬁﬂﬁddﬂpnﬁﬂsmuﬁmlmmwhhthm thioee for 5 fing
uwiutuli.rbiu:rhgiﬁclhmmnhﬂin.
mdmthputntnfmtruﬂbﬂtﬂmﬂampﬂfﬂmuiﬂmbeﬂniﬁdw!
incumﬂ:vﬁimguhmnguﬂﬁ,yachnﬂmﬂﬁuduﬂﬂmghdmjrﬁmiﬁnn
mlh:USﬂep:runﬂﬂribpiuﬂm (Um&},ﬂrthemulumjrhcmﬁhrﬂw
cantraceptive technobogy thae will nﬂ:hcp:rm.i:mdinh&:ld[fmdi&mnﬁm,
see Chapeer 2, Regulatory hm}.hm@;ﬂhuﬂihd?mnmnrﬂhdd—
mm&mmﬂmww:@w}-agmmhm
Ttﬂﬂmﬁu.athaﬂhlh:ﬂﬁhulﬂtm:.ﬁtm:ﬂﬁhgmpﬁnﬁmpmmk
:pprm:hwﬂ}uulﬂmm:pzthmmmnﬁtﬂtgmihthtmﬂtﬂm!

The economics of wildlife contzacepaon puat special problems and hrdles to
adhwancemment. Mmtuujnrplumncmﬁﬂlcm:pmithnrcmumﬂpmpthmﬁr
drngcmnp:miﬂ,umminkj:utnmnﬂa]ﬂufmiﬂhmu[dm:spﬂ'warmEl:k-:
ar:cphﬂtpmﬁu.hdﬂnm!thn:.ﬂtnumbcﬂmhﬂﬂﬂhwﬂdﬁftmﬂﬂc:p—
tinn, far fewer than gril i of doses pﬂy‘!u,pnduﬂ:ﬂi:pph:'rﬁ: developrneat
of wnldlife .;mum‘b:iﬂs-fﬂ'tmnﬂdhlmm. Mo companry will recover it
hmmﬂtim:nunmt&rm:mmmmpﬂ“hjnm'hﬁ&;thm.m:mhad—
mwillh-:sluwuulmthucis an applicaon for ml:npaninnanim:]inrdn—
uﬁ:ﬁmﬁkaﬂmmdhﬁnﬁngnwdmgmmxmwr-
midwdupmmiswdlbquﬂdtnpmdmmﬁ-nma mecessful product
Thes, wilidlife contraceptive development will contimue & CITep along, with non-
pmﬁnymrpd,mp:duﬁ:mfﬁmhgmmdﬂm-ﬁuﬂedwim such as the
mmwmmwmhwmﬂmﬂ

mﬂ.mmiudmmmtmﬂu:mmp pyen the best technology dead
im ins tracks. There are etlsical amd mﬂmuunn':wnﬂ.iﬂ;ﬂ:hﬁdﬂ,md:hmt
who nobly pursae more humane approaches o wildlite manAREment may o
Eﬁhulufm:mmmtuppﬂtﬁmw.huﬂndinﬂmﬁnﬂri#mmhmtﬂh
or thise who cannot accept chafge. Ultimaely, the scienests who pursie this
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poal, regardless of their altruism or lack chereof, most Hsten capefilly to the tae
owniers of all this wldlife—the poblic—if they are to be successful.
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