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Fiddling with foaling

Omne team’s guest for a contraceptive to manage wild horse populations
humanely seems near realization

n 1972, John W. Turner and

Jay E. Kirkpareick, friends singe

I!'|:1|'.'i|‘ ﬁ:udcnr |.|:|.'|.'.1 af l:u;:-l_'m_-“..
decided while an a |,13h::1:_pan:_'l-:'i1'|g Erip
in Maoantsns that they wanred o
develop contaceprion for wild hors-
es. They agreed that controlling fer
tility mght be the most humane way
1o handle a rapidly growing popula-
tion that had been much abused,
says Turner, now a reproduoctive
physiologise at the Medical College
of Ohto in Toleda.

BEFEI:I‘E !5'?], wiild tll}r!ﬂiﬁ (53] J'_Iri
vare and public lands were rounded
up, shipped to meat-packers, and
turngd into dog food. “The indusery
was nnregulared and cruel,” says
Kirkparrick, a scicnrist ar Deacan-
ess Rescarch Imsticute in Billings,
Moncana. Many horses died enroute
ta the meat-packers.

The Wild Free-Boaming Horse
and Burre Act, one of 2 handful of
bills thaz has ;’El:l:-'.ﬁtd un'_'|||i|||-:'|u.1|}' in
the House and Senare, pur an end to
such roundups and declared that the
animals were 1o be protected inco
perpetuity as 8 symbal of che pio-
neering spirit of the West. The acr,
however, did not address ways to
control the papulation—wild herds
our west generally experience an-
nual growth rates of 10% to 20%:,
and they cost millions to manape.

In 1972, Burcau of Lind Man-
agement [BLM) officials asked
Ki.rit[:-.’l.l’riﬂi! wherther he and Turmer
could find 2 way to stop the free-
ranging, western horses from repro-
ducing. “I said 'yes,'” savs Kirk-
patrick. The scientists” aim was an
inexpensive, effective contraceptive
that could be delivered in one shor

by Anna Maria Gillis

FulwfAegaest 1934

with a mimmal smoune of aneenal
contace, Ideally, 0 would give at
leasr & breeding season’s worth of
protection, Twao decades later—af-
fer & major swicch in research focus
from hormones to antibodies and 2
long side trip to Assateaguoe Island,
Marvland—che sciencists now have
& workable strategy.

The wildlife contraceptive re
gsearch community carelully tracks
|.‘|-e‘:'|.-r_'|-:‘:|p|11|.' nts by Kirkpatrick,
Turner, and colleague lewin K. M.
Lin, a researcher in the School of
Vererinary Medicine ar the Univer-
sicy of Califoenia-Davis, who jnined
them in 1988, The trin’s work on
the Assateapue horses 1% the langest
running contraceptive study on a
Iree-roaming species, In Assateague,
contraception s likely o become a
regular management ool in 1995,
The trio recencly has hegun giving
fl'll’!ir' Eﬁl'lll.'l&e:]ﬂil.-'l—: 4] hr,:-:s!_'s in H{-
vada, and they have pachered data
relevant to ather species, including
deer and burros (see box page 448).
Their work has the imprimatur of
the Mational Park Service (WPS], the
Bureau of Laml Management. and
the Humane Society of the Uniced
Seates (HSUS) "They are abour five
vearsahead of everyoneelss in terms
of field and safety data,” says Allen
T. Rutherg, an H5US senior scientist
tor wildlife and habicar protecrion.

The path to a technique and
an ]I.l'I] and

Mational Pack Service wildlife man-
agers started seriously evaluanng
ways o control the horse popola-
tian in the Assateague [sland Ma-
tianal Seazhore in the mid-l!}h‘.{ls.
says.Carl Zimmerman, chicl of re-
source managementarthe park, MPS

aowns and manages the horses. on
B acces ol the upperstand, which
i b Maryland, A separace popula-
tion of horses living in the Chinco-
reague Warional Wildlife Refuge in
the southern partion belongs to che
Chincoteague (Virginia) Volunceer
Fire Company. It is chese that are
roonded up each July and made 1o
switn across the clammel berweesn
Assareapgue and Chincoteagne for
E'-;_'q:,}' T"cnn'inE_ l}.::,-. the bamous an
nual feal auction.

Despite the general WPS policy
that defines horses as exorics or alien
species m parks, the Assareague
horses are considered exeeptions,
Becanse of congressional inverest in
the animals when the park was es
tablished, chey are managed as "a
desicable feral species,™ says Zim-
merman. The public values chem fai
cultural and higoerical reasons: their
ancestors most likely belonged o
rax-evadisp - settlers who pastured
their ammals o the island to avoid
the F.ngli:-:h '|-:i11t;’5 ik on fences.

But there 15 2 limae to how many
horses che island can suppart. “We
don’c want the animals scarving, we
don't want to feed chem, and we
don’t want them damaging other
natural resources in the park,”™ savs
Zimmerman. The Park Service 13
particutarly concerned zbour horses
grazing m sengitive marsh habirars
and haw it II:I.EE_IH. affecr orher ani-
mal communities, particularly small
mammals and birds.

The Park Service in 1985 ser the
populanion ceiling ar 150 horsss,
That decision was based an che re-
sults of a carrying capacity study
conducted in che fate 1970s by Ron
Eeiper and Stan Zervanos of Menn-
sylvamm State University, whose re-
sults wers modified to fake o ac-
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Assatcague horses have adapeed o the
marshes and dunes. Photos: Anna Maria
Crillis.

count herbivory by other large mam-
mals, uneven distribution of the
horses over the island, fuctuating
vegeranve production, snd poten-
rial problems betwsen horses and
park visitors.

When Keiper did his study, there
were 6 horses i the park, but by
che time the T%85 horse-manage-
ment plan was completed, the herd
wis Fasr approaching the Park
Service's 5:-|_||_|u|u|.1-:u:| ceiling. Clearly,
some human mieErvenbion wWas nec-
essary tocheck Mother Mature. Onee
hey survive the first two yeacs, wher
horse morvealicy is highest, Assa
teague horses generally live 15 ro 20
years, Healthy mares can produce
five or more offspong over a lite
Lime,

[n 1986 when Turcoer and Kick-
partrick began their Assateague work,
they focused on the use of steraids
1o control reproduction. *We spent
15 years working wich steroids and
met with some pharmacologicalsue-
wess, but notlogistical success,” says
Kirkpatrick.

Their first stallion study ar
Assateague, which stemmed from a
study done on wild srallions in ldaho,
posed delivery problems. In Idaho
bands where che scallions had been
impected with micracnciapiula red res-
rosterone propienate, there had been

an 83% reduction in fosl prodoc-
pon. ha Assatcague, the delvery
profocol was changed to remore
delivery of four shors via dartgun,
which the stallions began avoiding
Disappointed, Turner and Kirk-
patrick switched to the mares. They
dosed mares with a progestn knowrn
o be a highly ellective contracep
EIvE 10 Wen. All six of the rreared
mares foaled the ekt year.

Ar the same rime that Kirkparrick
and Turner were doing their studies,
ather researchers were mecting with
varying success implanting proges-
terpne and cscradiol or the syntheric
estrogen ethinylestradiol into wild
mares, Bucto be successful, che natu-
ral sceroids had ro be given ar levels
too large to he handled easily; the
synthetic hormone had cfficacies
ranging from 75-100%, but che sci-
entists worried chat the synthetics
might cause cancer in horses as they
did i caes.

Obsracies to easy delivery, includ-
ing the need [or field surgery for
implants, and environmenral con
cerns made Turner and Kirkpacrick
reconsider the practicality ol ste-
soids. They thoughs thar public and
regulatory agencies were unhkelv o
censider a merhod scceprable if there
was any chance that the subsrances
might enter the food chain, Today
the senciment agaimst steroids, at
least for horses, conrinues growing
in the broader community, savs Liu,
He notes that the potencial environ-
mental effects of steroids were &
concern of many scientists amend-
ing the contraception in wildlife
management meeting last October
iy Denver,

Ina sharpchange in rescarch tack,
Kiarkpacrick and Turner decided in
1957 thar the future of wildlife fer-
fibity contral lay with immuno-
contraceptives. Having no exper-
ence in the area, they began their
collaboration with Liv, who waes
interested in developing a horse con:
craceprive based on zona pellucida,
the pratein membrane that coats
mammalian egps.

Liw, who was studying hoese re-

production, lirsocondidered the ap
proach m 1373 when he heard a
radio broadcast announcing thar
Klex Shivers ol rhe lrni'.-'l'rui::.' 0l
Tennessee was working wich rabhi
pona pellucida to develop s human
contraceptive. The premise of che
vaccine 15 that the subjecr species,
when injected with the zona pellu
cida of another species, mounts an
ifnune response. The antibodies
produced then coar che subjects’
cpgs, blocking lertilization by deny-
ing the sperm access to cheir recep
tor on the zona. The vaccine theo
recically would be reversible because,
as antibody levels drop over nime,
newly developing oocytes waould
escape antibody coating and could
be fertilized. *1 wondered ifche same
approach could be used an horses.™
savs Lid.

In collaboration, Liv and Shivers
found that a few infercile mares pro
duced antibodies to cheir own zona
pellucidae, Further studies by Liuo
and Marierta Bernoco showed rhar
domestic and captive wild mares ac
che Wildhorse Sanctuary m Shingle-
cown, California, would gensraie
antibodies in response to pig zona
pellucida (PZP). With four shazeaver
six weeks, normal mares marntained
pregnancy-prevencing antibody o-
ters for appraximacely nine months.
Only 2 of 15 mares got pregnant in
the first year. (Immumocentoa-
ception is still used on some mares
in that sanctuary.)

Four domestic mares, which were
scrutinized more thoroughly than
the wild ones, coacinued to ovelale
normally every three weeks during
breeding season despite the PZP
treatment. Thess mares then con
ceived in the second year after treat-
ment, Chvaries removed from three
of these animals at the end of the
study were normal. In contrase, in
earlier studies by other researchers,
dogs and rabbits treated with PET
stopped ovulating and their ova dis-
appeared. The damage is generally
attribured to an autoimmune re-
sponse, says Lio. )

With Liu's findings fresh in cheir
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minds and vacoime Team fus lab o
hand, Tucner and Kitkpatock in
Felvuary 1988 returncd 1o Assa
teague. By April, the start of the
bresding seasamn, they had dared 26
horses with a vaccine prepared from
an adjuvane and raw FEP. The pro-
tocoel required theee shous; however,
eight of the mares received only cwa
shots.

Eirk]ml:rir!h and Turner went ba ek
in the fall of 1988 to track reated
mares by collecting wnne and fecal
samples from the sand and inarsh
and evaluaring their chemical pro-
files. Half a gram of feces or 100
microlicers of urine can reveal a prep-
NADCY.

The researchers were the first o
use in the field the technique chat
Bull Lasley of the Uneversity of Cali-
focnia at Davis had developed o
decerming the eeproducrive status of
oo animals withour drawing blood.
Lasley found thar the presence of
certain estrogen metabolites in ex-
cretions indicated ovulation or preg-
nancy. Development of a monitor
ing method tha: does not require
handling the animals has in some
ways been more exciting than the
actual contcaception work, says
Eirkpatrick. "We [and ocher field
biologists] now have z way toevalu-
are reprodocrive seatus in free-eomm-
ing animals. We can sce whar the
ovary is doing based on the urine,”

Alchough imitially it took cwo crics
at running the assay o gacher reli-
able data, the resules indicated that
the treated horses had been pro-
tected from pregnancy. Hecalling
thacday, Kickpacrick says: " The data
rape came rolling off the scintilla-
tion counter around 4 pom, on a
Friday afternoon in Movember 1285,
the building was empcy, there was
no one to tell that the experiment
had worked, Besides, we couldn't
gay anyching. We had co wait unil
August 1989 1o count foals to prove
conclusively we were right. Sixteen
years of my life rolled by on chat
Capee."”

The researchers learned i the
1988 study thae PEP did noc hacm

JuelyiAwgrust 1994

Pregee mares and -|:||1|:,-' 3 twra-dari
priabacal wias necessa ry. Foureeen af
the mares had already been preg-
nane when they were eeated, yer
pgave hirth to healrthy foals. Three of
those foals have since produced
YOUNE ol their aown, The remaining
mares oid not EeT pregnnil, even
those that had evaded the third dasi.

Tit :11:%:!5!::|:E|..|:|.'.||I Yoars, LOFE Erf l'|'|t
pr;_-\rfr_:m.:-ﬁ}r val:-::in.al:fﬂ B_n'imalh: AT
darred wich 2 one-shot booster n
March. This treatmenr was more
than 90% cffective and bad no at-
fect on the hecd’s social behaviar, a
major concern to che researchers.
Mozt females continued o go
through estrus from April chrough
July or August; some displayed clas-
sic mating behavior—eas] lifting—
and stallicns cesponded. Pecking
arders within hasems remained the
RilIREe, with |4’.":1.r.‘|. maAreL RL-I” |i|1[¢:r-
m'iu"mt: when the bands moved and
grazed. Harem stallions, which nor-
mally breed with the mares and pro-
tect them from interloping stallions,
continued to do so. The stallions
still ook a proprictary interest in
their mares, rounding them up when
they strayed.

Little 1z known about the effects
of continuwous PZP treatment on che
mammalian ovasv overseveral veacs,
savs Lin, who notes the ||_|-n5¢5r. an
individual horse has been studied in
the lab 15 two years. Although che
Assateapue horses received small
amounts of vaccine relative 1o body
size, they may expericnce some cu-
mulacive effect, he says.

In 1990, four females began dis-
playing an estrogen metabolite pro-
[ile that indicated PZPR mighl‘ he af-
fecting their ovacies. Urine colleceed
stthe heighr of bresding season from
che four mares, which had been
ereated for chree years, revealed no
evidence of ovolation, and urinary
£stTOEEN CONCCNIrations wefre sig-
nificantly depressed.

The vaccine, however, does ap
ptar to be reversible. “We seill sce
cycling estrogen patterns in mares
treated for six years, which means
the follicles are scill functioning,"

savas Kivkparoick. One mace thar was
rreated lor frve years amd char had
sropped ovulating ended teeatamens
in 1992 She bepan ovelating again
i 1993, Another maze, treated oy
four congecurive years unnl 1991,
pot pregnant in 1993 and was ex
pected ta foal this year. [Gestation
15 340 days.) "I appears thst fol-
lowing long-teem treatment, it ook
rwa years for the antibady titer to
drop enough for her to concenve, ™
says Kirkparrick.

Ta determine the lonpg-teeme -
fects, five animals that were given
the last of seven coearments chis
March will be monicored for at least
five vears to determine whether they
foual again, The Mational Institutes
oof Healeh, which funds Kickpatrick,
is pacticularly interesred in the ova-
rign funceions of these mares. "The
harse avary is a good model for the
human ovary. There are similarities
berween che follicular and lureal
phases of the owo, ™ says Kirkpatrick.
Such informarcion will be impaortant
ro companies intérested o develop-
ing a2 zona pellucida vaccine for
WOITIEDL.

Wrapping up in the ficld

By 21 Masch, Kirkpatrick and rwo
Park Service employees, Allison
Turnar and Grace Boccicca, had
wrapped up the 12334 darting sea-
son, "We dareed V6 mares in 17
working days,™ a point Kirkpatrick
made with no small amount of pro-
fessional pride. *Ic takes skill, horse
sense, persiscence, and luck.™

In ning veses of tracking the
fssateapue horses, Kirkparrick has
di:-'.'cle:u]:n_-d an wnzbashed admration
for the hardiness of the stumpy ani-
maly thar are erroneously called
ponies by the public. Their scunted
prowth—they stand less than 56
inches ar the withers—is a result of
living in the harsh environmenc of &
barrier sland where fierce storms
and hurricanes are commaon. The
horses' diet consises largely of salt
marsh cordgrass and American
beachprass, plants thar are procein-
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Population control for some other animal islanders

Hungy hecbivores in national parks on Fire Island, New York, and on 56 Jeho, che Yirgin slands, may
somueday have their population growth curtailed thanks o contraccption. The vaccine that prevents
PICENancy i harses i5 also being pested on deer and burros in the Feld.

supports the project.

remarkablysta qu:'ii-:c}:'u.«sf:

researchers :uﬂa:grparnmﬂ :

jand mpnitonng s e, %

e
of a remorely delivered immung
fawns to-determine-whether:t
approximately 30.of thetr d-

1
Y
s

contracepiion to work on f.c"FF

Eut W'uttﬂfép_ﬁﬁﬁfmg Ways

animals o pet pregranl an
Deparcment of Fishoand Game.
iy l'l_1_1uT_nrs'nlén;fﬁﬁﬂii't'ihgﬁua _
males might e, affecred;hyex
? Findings of Bl MeShidin
‘Foyal, .ﬁ.’i:gi'nla%,;eéi;ﬂ_é_'“' na.au
“bucks. 45 ﬂjﬁf.'-ii"ﬂﬁvggg.l =1
progresses: allowing the e
.contraception appear health
oo J"—iﬂ[_P:.:Whﬁi'-];lﬂ&hi"ﬂ‘ﬂ
¢ ﬁhﬂtﬁ:}_ﬂcﬁgq—;ﬁ.ﬂﬁlﬂ"

the one-s

i
o

plancs chey consume.

a burgeoning deer population munching throug
suburban deer problem, ™ says AHen Rutberg, a scie

place to try a Contraception project,

dgindiyiduals with the s

ok ﬁﬁa,&m fie shiots of the vaecing in the first field srudy
waceipe for deer. This summer the rescarchers plan to count
hl'ﬁ&tudjﬂ_f of. fecal Sﬂl'ﬁlﬂts m]ll;bl:rEd_ i_I'I March from

lin Ohio—the vaccinewas 1007 effectivesinibls
- Fice lsland deer. 24
eoritfoveisial 1ss

healthy will mg::i'nti_'pd}i;ir,j{'ls.muﬁg el

. He:says, odts  leapsin
respond to a vacoine But'itis a thegredcal concegal.”

..'l-\.- L
sated g

as healehy. Huntingscancer, ﬂ'lElT'ﬂ*

d vaceing Hegpotec il

- Herbivore contractption: i5-also ‘he
The burros,consume the native plants;w

“Besides helping the Fark Service find. a_sulutidqlljfﬁiit_s_ prohlem
will heseffecrive in animals that bieéd year round, *rsays Turner.
in Febrnary 1991. The study animals teceived two darts of vaccin
[ellowups in 1992 and 1993, Only one of 16 hecame pregnant after receiving the booster, says Turner.

Turner is now tracking the reproduceive patcern of the animals as they come off the trearment, Burros
d. Would contraceptive treatment ac a particular time in some way induce
seasonal breeding? As the effects of the vaccine wear off, will the burros enter eslrus at ghe same time and
pet pregnant in clusters? 1 the answer is “yes” to these questions, treatment will have to he scartered aver
time to keep birth pacterns normal, says Turner.

normally produce foals year roun

-
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Fire Tsland, which is pare of the Mational Park Service, conrains several villages that have problems wich
h the well-groamed landscape. “it's a perfect model for the
nist wich the Humane Society of the Unived States, which

Dhespite requests from the Pagk Seevice noc to:feed the animals, the deer on Fire Island have become

: andgats. SOngis so.adapted ro humans,it just aboul goes.up o people and

puts its nose in their et =1ﬁ;’u:“‘l.!jq"n'g fr.?r ﬁi”ﬁ‘fg ay . Kirkpaerick of Deaconess Rriiﬂrfd: Ilm?:utc in
Billings, Monrana, who'is working with the deer. : ;
Communicy iutcr:st'.ip-fﬁdiﬁg:h humaneway faconcral che deer population made Fire Island an ideal

: savs Kirkpatrick, who works with John W, Turner af the Medicsl

College of Ohio, and Irwin'Liu of the University-of Califernia ar Davis, The locals established a commirtee
of deer manitors; who lédriied the markings, behatiacs, and habits of the animals, making it possible for the
é?&q;pcﬂivq-lgnd thea find them again for follow-up shors

prie pregnancy. Based on Turner's studies of caprive deer
i pregnancy for ane year—ithe regearchers expect the

iie; Hunting intereses have argued that deer that are not
171 T £ 4y Lhotyat :fllrl_.‘:.‘;'and wrauld, therefore, e 'more likely than healthy
pmﬂym@nﬁﬂfgﬁm!i;&*ﬁ@uﬁg, says David Jessup, & researcher at the California
1" leapin dogic that & deer in poor nutritional status might not

HED; :%Jnti_iié 'j:'.-_:tit the end af the pormal bfeeding season,
for longec periods, and treated females.might not be
e g ffected sire unreasonable, says Kirkparrick:

fi Lonsegvation and Research Center in Front

+ imdicate that Eh-;;-:u.'r:ll-b-e.ir_lzg*nf the prime

oic inccrest i the femalesias the wincer

: a3 haz also found that dosgithiar received
ately 20 pounds more than contral deec,

3 15 to control deer fertility, says, untila pne-
cal for deer. ﬂﬁE:ng;: loged, Jessupsays,
d snburban deér papulations,

1 il ts also ‘being examinedoin the Virgin lslands. On St John, feral burros—
descendants of work animals released.in 1953 when theywere displaced by cars—wreak havac on the plants.

Hich the exotics outcompete, and they spread the seed of the exoric

. we're here to find out “'hﬂﬁ_t',“;‘h‘ vaccine
He and Kirkpatrick began studying burros
e inicially and some reccived one-shot

—A MG

poor, abrasive, and salty, The ani-
mals also eat poison vy and
greenbriar. Therr rounded belliesase
the result of water retencion, bloai

ng being cominen when dicts are

high 1n sale.

Kirkpazrick, who also has stud-
ted wild horses an US deserts, the
Australian outback, and Mew
Fealand, savs he has never seen

harses thrive in o harsher environ-
ment. He points out thar several
years ago the Chincoteague fire de
partment broughe in 40 western
mustanps to infuse some diversicy
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inte the berd foothe southern part of
che pslaind: ﬂ|1|:|-' live zurvived the
Furst pear

Kirkpacrick conténds thar the
Park Service ceiling for the horss
population as it prescocly srands
would be adequarne if humans could
be better managecd, Hundreds of
thousands of adules amd children
make a pilgrimage o Assateague
salely [or the purpase of seeing pin-
tos that look just like Misty of
Chincoteague, an equid characrer in
a children’s classic. The visitars do
not do their part to keep the horses
wild., Despite enormovs warning
gigns, fingers filled with encicing
poadies wave under feral muzzles.
On any given day in the |:‘:-'.'|.:'J{, a
ranger could easily write dozens of
citations to visitors, sars Eick-
patrick,

Food handours make the animals
dependenton humans, the vervthing
chie Pack Scevice is wrving co avond,
“Feeding the horses is parr of che
larger problem of people rying o
treat wild animals as domestic ones,™
5A¥s ALMUMErman.

Buc the tamer horses' habits can
make life casier for the scizntists,
Some of the horses chat live around
the campground are so habiruared
e humans, they age relacively casy
e dare, The darts |l~|:|||lai|.'|.i.|.|.t,-; the
vaccines are delivered ar close
range—10 t0 15 yards=—=witha blow
B,

The eruly wild horses mwust be
tracked on faot. They spend three
guarters of the year distribucesd an
the island's bayside marshes, inhos-
pitable areas rarely seen by visitors,
Ar summer’s height, many horses
abandon their mosquita-ridden
marshes and cross to the oceanside,
Ofeen they can be found up o cheir
withers in the surel, away from vori-
cious insects, However, they also
tend to join the campground horses
in a seasonal migracion to arcas with
less vegetation and tooa shorl step
of state-park land in the middle of
the Maryland parc of che tgland. Iris
the only area where spraying co con-
ceol mosquitoes isallowed. "Farmwo

Teiled Aseirmnt 1999

weeks last summer, we had 100
lsoraes ina four-mile sceetch. Stal
ljons were competing for mares an
thie brach, and it was at times dan-
gerous [to the public],” savs Fim
MCCAAn.

Kirkparrick and che Pack Service
horse managers gencially can pre-
dice the lncaton ol particular bands,
Kickparoick follows their comings
and goings by using their hoof tracks
and manare |!|:i|t5. I rr."I.L"'L:iI'IR the
horses, Kirkpatrick occasionally
dresses differently o deceive che
animals that have bean darted sev-
eral times, Alter spending howrs
tracking a band on foot throogh
knee-deep marsh muck and across
warerways the locals call gurs, he
and his colleapgues sometimes per
thwarted when horses walk gues too
deep for the humans to comfoartably
cross 1o the cold, “The horses will
cross back and forch all day long to
avord us,” says Kirkpatrick.

When they per close enough o
deliver the vaccine, Kirkpatrick and
his colleagues use a lightweight rifie
capakle of shooting the dart wich s
1.5-inch needle up ro 40 mecers,
three times the range of the blowpun.
They only take aim at che haunch,
avouding spors like che flank, where
[J:.C QErT |L|.‘:-u||J caier Lhe ]:u-:r:i:l_:-nf:;ﬂ
cavity. “The |.5-r||:." iru]iﬂn'il].' these
animals deserve 5 a shot in the
rump,” says Kickpatrick.

In the field, Kirkpawick eonrinu-
1:|u_=,l]-' refers 1o a cross-relerence flip
file that includes photos of and de-
tails abouwt every horse on the is-
land, a scientist's verston of a paren-
tal brap bock. [Raberr Garrote of
I!|'|.-|: liﬂikfﬂrﬁi!}' -;,:dI Wisq:un;.i_n 5AYS
Kirkpatrick knows the Assatcague
horses better than some people know
their own children,) The informa-
tion contained in that book is the
result of decades of work by Keiper,
Firkpatrick, Turner, Park Service
sraff, and ochers. The boak lists the
dams, pranddams, and greacgran
dams of most of the NP5 horses and
pives a reasonable idea of cheir sires
and grandsires. Their breeding, foal-
ing, and living habits and their iden-

pefying marks are cecorded, Anoden-
tifying number assigned voeach ani-
mal pives its lincage.

Such detailed breeding intorma-
tion, rare for wild amimals, would
do g racing stable jusoice, “The is-
land and the horses are an incred-
ible scientific resource,™ says
I:{thpa_rrlrh. The :l'.-';Li|:1:|!|i"|il1..I al o
inuech information, the ability o
identify animals, and the horses’
inability to leave the srody sice has
helped lim and his colleagues o
carcy o the contraception experi-
ments and po assess their worrh, The
data has alse made it possible to
make observations aboot long-term
reproduclive SUCCEEE.

This spring marked the end ol
darting for expecimental purposes
arAssarcapue, savs Kickpatrick. Any
future darting will be seercely o
manage 1k |:m|1u|;1:in:'.-

Management at Assatcaguc

Sixty of the 76 mares darred chis
spring were tecated for management
purposes, These 60 mares, which
had never heen darted before, cach
received one shot, instead of the
usual two-shor protocal, to induce
the production of ancibodies and 1o
i:-rirrl-u them for futere booster shots,
The shots may alsosignificancy slow
the population’s growth next year,

“We have some evidence that i
one-shot protocol works on Assa
teague,” savs ]'i:il:]r_']:latlil:“k. In March
1992, 13 mares were given the single
standard dose of £5 micrograms of
FZP in suscained-release micro
spheres, and only one became prea-
nant. [He SLS[RECTS thal the success
was due to uming of delivery—anti-
hody levels were maintained at sul
ficient levels o get through che
breeding szason, which ends i Au-
BUST.

In teviewing itz horse plan in fall
1993, the Pack Service decided that
additional population growth was
not i the hest inrerest of the horses
and ocher island resources, says
Zimmerman, To limic populanon
growth, the park decided o imomu-
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1. F. Kurkparrick cetrieving contiadep
(vt darts

nize all females over the age of two
pears as A One-fime mesure, Says
Fimmerman. “We're locked into
1994 births, But we hope 1o have
near tera population growth in
1795,°

~In the meantime, park officials
are serionsly revising the horse man-
agement plan and hope to have itin
place by March 1995 In keeping
wirth the requirements of che Ma-
tinnal Environmental Policy Act, the
Pirk Service miust prepare an envi-
ronmental assessment evaluating the
implementation of a long-term fer-
tility control program.

The proposed plan has as its birst
eoal reduction of the herd from 165
animals o 130 animals, Tt 2lso sug
geses that research be done to decer-
mine whether che herd number can
be dropped further,

Underany plan, all animals would
ar some time have the oppartaminy
to reprodoce, says Zimmerman.
“There are seven lincages on the
icland. We dan't want any of these
ro i "

Berween mares [oaling and some

AL£2

ol the older horses dymng, the popu-
larion might sexcle around 175 indi
viduals by the year’s end, says
Kirkpacrick, Ir could 1ake four to
five vears of contraceprion ta getihe
herd down to the current popula-
mson Cargal.

firtan Undepwood, a Martional
Biological Survey scientist based in
Syracuse, MNew York, says the Park
Service ought not do anyching dras
tic in trying 1o contrel the popula-
tion. He has done the most recent
population modeling on Assateague
and found that a drastic change,
such as moving half the animals off
the island, would likely stimulare
campensatory reproduction and sur-
vival mechanismes. He says, “Com
pensatory mechanisms could drive
management completely haywire.”

Underwond’s preliminary analy-
sis does reveal a decline in the rate of
population growth dunng the pe-
riod of contraceptive cxperiments
from 1986 1o 1991, “Whar [ can’t
suy is to what degree immuno-
contraception is responsible and o
what degree encephalitizis,” he savs.
There were major outhreaks of
equine encephalitis, borne by the
salt-marsh mosquicos, in 1989 and
1990, The disease may have becn
responsible for approximarely 30
horse deaths: only a small fraction
were confirmed as having the dis-
ease. Also, during that period, some
horses were transferred to the
Chincateague Wildlife Refuge,
Underwoad adds.

Immuneconteacepion wis cho
sen for Assateague because it seems
pov s che least imtrusive way ta man-
age the herd, says Zimmerman, add-
ing that the approach may not be
appropriate in all settings. How:
ever, wildlife managers clsewhere
along the cast coast alsoare evalual-
ing their horse plans, says Bruce
Rodpers in the NPS regional office
i Atlanta, Georgia. Approximarely
£300,000 has been appeopriated for
1994 1o 1996 ra develop a manage-
ment plan for feral horses on
Cumberland Island MNational 5Hea-
shore, Georgia, and on Cape Look-

eorand Cape Harreras, Morch Caro-

TLA

Going west

Mevada 1s not Assatcague, Currently,
the Bureau of Land Managememn
handles 26,600 wild horses and bur-
rad in 100 herd mansgement areas
across 19 million acres in the srate.
A medivim-sized ares is 400,000
acres, 50 rimes bigger than the
Assateague Tsland Mational Sea
shore. Few horses are known by
name, markings, and quirks,

Like the Assateague mares; the
Mevada mares reproduce at hig
rates. Half the mares get pregnan
each year, and population morease:
ol 15% to 20% are commaon, fn ont
particulacly good pear lor the horses
population increased by 2% ar
gome herd areas, says Thoma
Popacnik in BLM's MNevada office
Losses are generslly 5% per year
The animals have few predators—:
mountain lion spmetimes gets a foal
Bur once the horses get past tha
vulnerable stage, they live until thei
teeth wear out, competing wich th
deer and antelope.

o keep the horse populatior
Jown, BLM runs the Adapr-A-Hors
progeam, which places 8000 an|
mals each year, Putting the hors
up for adoption costs the aper
£600 to $800 per horse. Immiunc
contraception, if it can be manage
for such a lamge arca where the hal
irs of individual herds are not we
known, coutd cost BEM less.

With evenrual savings in min
BLM is spending $2215,000 on ©
search. Most goes to PEF vaccy
work done by Kirkpatrick, Turne
and Liu in Mevada. The rest goes |
behavior, morrality, fertilicy, ar
parentage studics. Popacnik sa
studies conducted by the Universi
of Mevada ar Reno show that ©
herds are generically divesse.

Ta set population targets |
horses, cattle, and wildlife, BLM
determining the range’s CRATryL
capacity. That study should be |
ished Iater chis year.
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Lenmussaconteaceprive studics
pnderway i norrheast Mevada
volve several differenr protocols. In
MNecember 1993, 51 horses recpived
thic standard |1rl_1|-;_:|r_'l:r|.—lw4,1 shurs
of raw PZP with adjuvant delivered
30 days apair—found to be effective
an Assateague, Analyses ol feces
colleceed 1n September 19%3 from
14 treated maces indicate thar none
of these marer were Pregnae. The
researchers also tred two different
gingle-shor protocols—TZF and ad-
juvant and FZP in sustained-release
microspheres, Preliminary studies
indicared chese protocols were un-
successful, possibly becavse the vac-
cines were delivered five monchs
before breeding season began. Anui-
body riters could have dropped sul-
ficiencly to allow fertihzation he-
fare che end of che 19%3 breeding
seagon., “The ideal time o deliver
the shot is when roundops are pro-
hibited [byBLM],™ says Kickpatrick.

The decision to use Immuno
contraceptives in Mevada came from
a wask force made up of represenca-
tives from the govermment, scien-
rific communicy, and animal wel-
Fare organizations. DLM went with
the PZP approach becawse it had =
track recard on Assarcapue and in
domestic horses. “'We're nor pre-
pared to take a risk with another
approach vet,” savs Mogacnik.

In particular, BLM is avoiding
approaches thar require surgery. In
the late 1980z, a fertility conorol
study on BLM land thar involved
hormone implants garnered a large
amount of negative press attention,
Tn ehe study by Universicy of Minne-
sota researchers, horses were herded
into unfamiliar tervitary, surgery
wis done on mares to implant hor-
mones, and the horses were then
released. The disoriented animals
were unable to find water and ar
least 48 died of dehydration. Ani-
mal welfare organizations lobbied
BLM to end che studies, and BLM
ficld officers recommended o BLM
that the rescarch be canceled. Even
Mevada'spovernorgotinvelved. The
study was canceled.

Fialsnd A roaesr 1994

populatien. Secn.

When the furor sesciod, LK was
strll faced with a growing horse
Harry Beid
[CF=Mewv.) *went guron a limb and
pushed lor the appropriation ol
that contcaceprive re
search could comtinue,”™ says
Kirkparrick.

When the pilat reseacch studics
are completed this December, if
immunocontraception seeme like a
management ool char will wark an
the range, another rask group will
be pur together to produce @ man-
agement plan. It is unlikely that the
technigue would be used onall heeds.
“We'd likely rarger the 20 or 30
herds that are captured regularly,”
says Pogacnik.

lunds 5o

Will the zona-pellucida
procedure take off?

Liwn, Eickparcrick, and Turner have
now turned theie accention to devel
oping a successiul one-shor proco-
col. Once a ens-shot horse vaceine
iz developed tharcan be used onany
hoese populacion at any tme of year,
“our project will have ecached its
logical scientific eonclusion,™ says
Kirkpatrick,

[nstead of working with sws
tained-release microspheres, they
have switched 10 a pulsed- -release
micraspthere vaceimne that chey hope
will provide rwo or three years of
contraception with a single shor,
says Liv, From a single application,
doses of PEF would be deliversd at
the time of darting, one monch after
the initial injection, and chen a vear
after the inicid E|:|i=-t:|id_1n. Liu iz enr-
rently collecting blood from domes-
tic horses injecred with these
miq:rl:‘:l5|1|1-3rﬂ5. o cderermine winet her
the horses respond by producing
anribodies.

Raherr Warren of the University
ol Guorgia is also tweaking the PZP
vacoine o make it easier to deliver.
He and his colleagues are coupling
Liu's PZP with an adjuvans that can
be frecze-dried. The combination
will ke F].ijl_'l.'-lJ in @ I::l-::bullul, T |'|11|-
low container af highly compressed

cellulose thar dissalves when 1 cn-
pers st amemal
smaller, more acearate, and safes
than daris, says Warren.

The Humane Sacisty believes chai

The hiabullets  aee

the PEP vaccine, remotely defivered

by darr, is the safest, most effective,
and maost pracrical applicanion cuc-
rencly available, says Rurberg. He
aclids thar che saciety is unwalling o
endorse a methad wich sither envi

ronmental or behavioczal side effeces
or ane where the delivery cannar be
carefully controlled in the [reld

Other potential immunocontra-
ceprives involve the use of purified
pip e, recombinant forms of zona
pellucida {eom an array of species,
sperm membrans proteins that cause
[emales o produce antbodies o
sperm, and gonadotropin-releasing
hormene [(GniH) with 2 carrier,
Gl H normally s released by the
hypothalamus and goes to the pite-
itary, whire it stimulaces the release
of loteinizing hormone and fallicle-
stimulating hormone, both key o
egg and steroid production. = Block-
ing GnRH would shur down entire
reproductive systems and in many
cases reproductive behdavioe,” says
Rucherg,

The Denver Wildlife Resezcch
Center, a division of the US Depart-
ment of Apriculture, is exploring
weays ro deliver vacoines orcally. Oth-
ers are exploring the use of bacterial
and viral agents to deliver contra-
coptives

f the many .-upi:-:-:'mchcf-'., Eirk-
pa.trick's i% :_:t::rhl.- the ane that has
the upper hand politically, adds
Garrotr, who has worked with horses
and now is evaluaring contracep-
rion for elk. Like many others in the
field, he will use contraceptive ma-
terial produced in Liu's lab for some
studies.

Garrarr predices that wildhite
IO EeTs, wilio :1:|d1t|-::-naH'-' deal
with manipulating survival, will
someday manage by rrl:mipuflﬂtﬂlg
reprodoction, “But i 15 oo soot [0
say whether PZP will be the sran-
lie says, addimg that

dard dpp r-e:l..:l_]:
currently :h.l:rc may bhe too much
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emphasis on remate delivery, tever-
sibilicy, and prevention of hehav-
inral effects m fertility contral, for
animals.

Carrott considers stecilization o
be a reasonable alternative 1n some
sitnations. Warren,. too, says that
until: an efficient, casy fo-use oe-
rraceptive is ready, stallion vasecto-
mics out west of steroids for mares
may be reasonable chaices.

Befare geting too excited about
p7P’s porential, Garrorr adds, more
population-level studies will have
1o be done. Kirkpatrick, Turner, and
[iu have enough data ta show that
the vaccine works at the level of
individuals, he says, bur they have
nor shown that it will have a papu-
lacion effece. How many animals in
q large population will have 10 be
darted (and how alten) to cause
significant reductions in numbers?
Molecular biologise Kenneth Tung

at the Untversity of Viggmia 1 Con
cermned abour wherther a coneracep-
rive vaccine would be sulficiently
cilective for a popularion with greal
penetic diversity, He points out rhat
IMMUne Cefponses 1o any annpen
are penetically controlied, and m
any ourhred populatien, some ani-
mals respand well 10 a vacaine and
athers do not.

William Lance, president of Wild-
life Pharmaceuticals i Colorado,
has been following the feld of ani-
mal contraceprion since the 15705
Last year he decided that his com-
pany would not pursue the immuno-
contraceptive market because he

‘expects there to be legal and regula-

tory roadblocks, especially i the
iden of using the vaccine for game
species becomes popular. Lance says
the vaccine might languish as batcles
aris¢ among state and federal inrer
ests arguing over which body has

the right to make managemem dec
sions, and as animal welfare an
hunting cegan irations acgue wheth:
contraceptive vaceines should 1
wsed

Zonagen, a Texas-based compar
that is developing recombinant P2
vaccines foc the human, per, an
livestock markets, 15 less pessiou
tic. “The technology is adaptable
wildlife,” says compaay preside
Joe Podalski.

Kirkpatrick 5 concecned abo
the erthical values of thase who w
use ANy YACCINE 45 @ managcme
toal. *Right now, [our team] farge
contrals ‘what is happening m 4
freld becanse we're the ealy on
wha da it. Whar if some manage
come along who want to elimina
animals thar they perceive o
pests? They could guietly and co
inuously contracept a popul
tion until it died four].”




