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The management of wildlife populations has reached a point where &
number of forces are requuring change in our approaches 1o old problems
(Gavin 1989; Wagner 1‘384?: Yahner 19%]. Wowhere is this more o than on
public lands, and in particular, because of their unigue mussion, in oour na-
tional parks (Houston 1971)  Mew technologies, developed m disciplines
seemingly Far removed from consenation biclogy, are now available with
which 1o smswer old questions with new methods of inquiry, Twao of these
technologies include wildlife contraception and non-capture physiological
studics ﬁich are based on urinary fm.u:lpt'nca.] hommane analysis. s paper
will describe some recent fertility control research and non<apoure methods
of studying physiology which have been successlully applied 1o wildlite i na-
vonul parks of the ﬂ.

Dramauic increases in certain wildlife ]I:wpulali{rru. are a real or perceived
prablem today in many areas of the world. In some cases, such as wildlite
vefuges and national parks, the protection afforded w animals by laws and
vegulations, and the absence of sulficienily farge numbers of predators, buave
resulied in  populations of wildlife that occasionally exceed the habitals” bio-
logical carrying capacities.  In other cases, increasin urbanization and
changing public walues and auitudes regreding waditional lethal wildlile con-
ol methads have led o large increases in some species of wildlife in urban
and suburban America (irkparick and Turner T935).

The species which have increased in number on public lands are generally
farge ungulates, such as elk (Cevus elaphas), bison [ Bion bisen), loral horses
{Equus cabalhe), or feral donkeys {Equts asinus), which have no sErnns - preda-
tors. In werban areas, the sl?cciﬂ which have increased dramatically are char
acterized by grear adaptability to the human presence, and inchude such ani-
mals as white-tailed deer (Odocmiens vivginianus), skunks (Mephits mephalis),
raccoons (Procpon letor), and even beaver (Casior canmlenni). o these Tnmer
ses, urbanization, and protection from intentional lethal controls, has been
coupled with human-made increases in food and shelter, and the results are
rapid population increases.
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The populalion increases are ol
ten only dmaginary pm'u'lc‘ms. -
cetved by human pnFulminns thiat
are olten inmolerant of wildlife anid
the competition it provides lor
sornething of value 0 humans, €.,
arnamentsl plants, fowers, veg
etable gardens, park trecs, access Lo
back eountry, or conllict over range
land that could be octupied by cat-
tle or sheep.  In some cases, the

roblems arc real, and include  an-
imal-borne diseases such as rabies,
or Lyme discase, OF threats o hoe
men health throvgh vehicle-animal
collisions.  In other cases the per
ceived or real problems include
degradation of habiat or deteriorat-
ing health of the animals themsalves,
as a result of the population in-
ereases, or the mers existence af
NON-Nalive Spocies.

The decline of traditional lethal
methods of wildiife management 15 @
relatively recent event. Historically,
population iNcreEscs AMong wilid
and feral species have been con-
trolled through hunting, wwapping,
poisoning, and occasionally relocs
fioe,  Controlled hunting, although
successinl in certain instances, 13
coming under increased ublic
serutiny.  Trapping, particularly with
leg-hold devices, is cxtremely un-
popular among growing segments of
sociery, and legishien agamst steel
traps has been passed or is pending
in many stales, provinces, and £ven
countries, and even where still toler-
ared, tapping is relatively inelfective
as a population control lechmigue
because of dechining [ur prices,
Lim-[rap]p'm's; and relocation of
overpopulated specics s EXPENEIVE
and works only where sufficien
habital exiss,  Poisoning animals s
distastelul, often dangerons 10 hu-
mans, and notoriously non-specific,
The shortcomings of poiscring are
multiple and serious. First, the tar

ot animals are destroyed in less
than-humane fashion, healthy ani-
mals along with dhscased ones. See
andd, population reduction e only

L Ly, arerl each now breeding
season resulis in new inCcreascs,
Third, the poison kills non-larget
specics (Kirkpatrick and Turner
1983

An aliersative 1o the control of
amimal populations through mortal-
ity eontrol is the concep of fertilicy
control.  Until relatively recently,
the concept was confined moatly to
captive animals and was largely
uritested in wild populations, and
skeptics considered the ap roach
hizarre. However, (he technology as-
spciated with chemical or immueno-
logical contrel in hitrnans 15 impres
sive, and it application 1o domestic,
wild, or feral species is fundamcn-
pally sound.  The history of [enility
control research in animals has been
extensively reviewed (Kirkpatrick
and Turner 1985, 1991a),

Mo single animal has beco more
responsible for the resurgent interest
in wildlile contraception than the
feral horse.  AUempis st cOniraccp-
tion in the horse have occupied re
searchiers since 1972 (Kirkpatrick el
4. 1982; Kirkpwirick and Turncr
1987; Turner and Kirkpatrck 15982,
1991 Plotka et al. 1988 Plotka and
Veves 1000; Eagle et al. 1992). The
first successful aiempls &t contras
cepting free-toaming feral horses i
volved capture and the arlministras
tipey aof large doses aof lon acting
restostierone (Kirkpatrick et al 198E,
Turner and Kirkpatrick 1982) 1o feral
stallions in 1daho. The injected
hormone reduced sperm counts in
the stallions, without altering their
behaviors, and, while the resules
were encouraging, and mares bred
by treated swallions had B3 percent
{ewer foals, the capture of the ani-
mals and the resulting stress, the
cost of the drugs, and the amaunt of
drug that had 1o be administered Lo
cach animal made the process logis-
tically difficuit, In 1357, the LS.
Natjonal Park Service embarked
upon a research program designe
i humanely reduce reproductive
rates among the Teral homses of As
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saleague [dand Nadonal scashore,
ol the coast of Maryland,  The au
thaw amgd fwo |..-.'J|.|CEEI.:I'“_5, Trwin K. M.
L, of ke University of Calitornia-
Eravis, and ]J-u-'hn W, Tumer, of the
Medical College of Ohio, wrned oo
the future of modern contraceptive
technology—immunoconiracepleon,
Basically, immunocontraccption
15 3 method which stimulaces the
FIRARARLPERLA b‘:,'slt;!lll. al the LE.L'Er:I'. animal
o procuce antibadies  that interfere
with some fncdameneal evenr in the
rr_]:lmdun_—tiuc Priwess, i.u:'!., |.'|-'.-|J|.3.[i-|.'|1'|,
sperm production, Terrilization, im-
plamtation. Imitially, Liu’s labora-
tory preparcd an experimental vie-
cine made trom the protein mem-
brane which surmounds the pig %5
known as the zona pellocida. e
vaccine, now known as porcime zora
pellucida, or PLP, was ﬂrsL i|1'¢r.il.l.';l.|
inte 14 captive mares in Cahlorne
and it caused inferithity in 13 of
thern. The PEP injections cinsed
the mares o produce anbibodies
Egaln_u the pig protein.  However,
wse anrtibodics also attached 1o the
votae pellocidse of the mares’ own
eggs, thereby preventing recognition
and attachment by sperm and, there-
fore, fertilization (Liv e al, 19849),
The next task was o discover if
the PEP waccine couwld be adminis-
tered to frec-roaming feral mares
|'-e'|||-:1[1'|_'_-'. willit |L3.|‘.'Lm'i|‘|lb"I ar han-
dling them,  In was impamant w de
termine il the wvaccine was safe o
givee to pregnant animals, whether its
cffects were reversible and whether
the normal social behavior of the
horses would be alered inoany sig-
nificant way. The vaccination pro-
ram began in Febroary 15938
WENLy-six Assatedmue mares knawn
io be ferdle were identified and  sach
one was given wo or threoe Inocuiz-
tans of PEP, by means of a scif-in-
jecting, barbless darws fired from a
capiure gun, The resuls were excel-
lent, About 60 percent of the mares
woere preguantat the limeof inocula-
Lion, am Lhn::,r all delivered ]Jl:":ﬁl.[i:l:r'
[oals in the spring of 1938, Tallowing

the oculations,  Flowewer, & year
Fater, o 19589, contracepieen was 100
sercent offective and not g single
oal was produced by the treated
mares,  The social behavior of the
rreated mres was unallected |.I':|" the
wvaccing females mated bao did nod
et pregnant {Kirkparrick et al.
Togn),

[n 1989, the effectiveness of a
single annual booscer inoceulbation
was tested.  However, before this
could be accomplished, the contri-
ceptive effectiveness  of the 1988 i
aculations had o he koown, yel the
foaling season was spill seweral
manths away, These were wild crea-
ures and caplure was nol permicted,
How does one pregrancy-iesl an un-
':aFlu”:'d feral mare? To accomplish
this seemingly impossible task, the
investigators turned (o some carab-
lished zoo technology, Dunng the
1980s, B. L. Lasley, then at the San
Diego Zoo, and now the Univer-
sity of California-Davis, developed a
number of urnnary endoornme 645
o regnancy and to monilor ovar
ian lanction in caplive exotic species
(Lasley and Kirkpatrick H?Q]f. In
Octobier 1985, several methods of e
tracting urine from the island’s sand
and marshes were devised, alter wil-
nessing a mare urinating. M et
Lasley's lests ware Elp-plitd 3 the
samples from the reated and con-
irgl animils. The resulis indicated
1(H} percent success in inhibitng fer-
tility and foal counts in August 19809
confivmed rhese resulis,. Thus, the
research team knew which mares
were pregnant 7-8 months before the
mares foaled, and nol a single and-
] wies handled,

During February 1985, armed
with the newlound knowledge of
pregnancy {of, rather, non-preg-
nancy] rates, the scientsis splic the
original test group by adminisiering
single-dose booster mnoculations 1o
14 of the 26 mares. OQnly onc
booster-treated mare produced a2
foal in 1990 The 12 mares thae did
mat gel booster inoculations pro-
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duced fozls st their noemal, pre
freatment mes,  This confirmed the
reversibihty of the wiccine, ar least
after shore-torm application
{Kirkpatrick o1 al. 19%91a). Tn March
19949, the Assateague horses received
their sixth consecutive annual PZP
conraceplive drcatment,  This res
scarch is now supported by the Na-
ticnal [msticuics -r:FHcaJLh and The
Humane Society of the US,, as well
as the USMPS, and it is locusing
upen leng-term elfects upon ovarian
function, and the development of 3
one-inaculation, mul:i[_:re-}rn:m' L T
cimation,  The wark on Assateapuc
Island has resulted in only a single
foal in &0 mare-years, among ireated
animals, instead of (he predicled 30
foals. “This contrmceptve elfective-
ness, coupled with the varcine's
salety, has prompled park afficials 1o
begin dn:-.-ctnpjnf a- comprehensive
management plan which utilizes
conuaception bBul which has a min-
imal effect upan the compasition of
the herd,  [f ane accepts the use of
daris, it appears that a humane solu-
tion o the management of the As-
sarenpue horses is ai hand,

Increasing interest in controlling
urbin white-tailed deer, in setings
whaerse hunting 15 not legal, wise, or
safe, led 1w the reseasch team o turn
its attention o these prolific ani-
mals.  With the fnancial support of
the PNC Corporation, The S:-Lari-:u
Depariment of MNatural Resources,
and The Humane Socicty ol the
LS., the PZP vaccine was next
tested in ¥ captive whitctailed deer.
Each rreated doe was given two in-
oculations of the PZP vaccine, re
motely, by means of a blow run, in
scplember 1989, Mone of the 7
treated does produced fawns 2 vear
later, while & of 7 control does pro-
duced lawns. These capuive deer
were miven booster inoculations in
the fall of 1990, and afier three years
of treatment not a single fawn was
Born {Turner ep al. 1999

In addition 1w feral horses and
captive white-tailed deer, the PZP

r

vaccine his been wied o inooulate
and Inlubit lerility in feral donkeys
inhabiting Virgin Islands National
Park, and numersus zoo animals,
The latter experiments are designed
Lo prevent unwanted reproduction
among captive exolic species and 1o
provide some celiel for the lasge and
growing “suiplus” animal problem
of zoos. At the same Lime the cap-
v exotic species provide GppOriu-
nities to test the contraceptive yvacs
cine an species for which there may
be an application in the wild. Thus
far, with the financial support of in-
dividual zoos, the American Associa-
tion of Zoological Parks and Aquar-
mams, and The Humane Society of
the U5, the PTI" vaccine has Been
demonstrated 1o be effective in
Preewalski horses {Equus preenaleki),
binteng (Mo jowanicus), sika decr
(Cervus nigpen faiewenws), axis deer
I::.-‘hil ﬂl-:l::l, ﬁallll‘mr decr fﬂnn_-:;_; fi3d-
cofor), muntjac deer (Mustizeus
reemest), Himalayan tahre (Hemirragus
Jemlakicus), and West Caucnsian tur
{Coafera ihex) (Kirkpatrick e pl, 1582a),
Experimenis are currenily underay
with addax {Addsr macomacufanus),
ama (Llama glema), giratle [ G
camelnfardali], b].ﬁ.ﬂlgurk (Anielope
ceviicapra), wolf {Caner fupis), African
lion (rf’ﬂﬂ.t-’arm tea), tiger (Neofelis
fgras) , riwver hippopotamos
(Htgpaporames amphiling, p¥gmy
hippo (Higpopstarmus chaeropees), and
Morth American clk (Cere r.'?r;.-'u.-.r.-uj.
To evaluate various wildlife con-
traceplives, the characteristics of the
ideal wildlife fertility control agem:
wis described by several investiga.
tors (Seal 1997 Turner and Kirk-
patrick 1986%,  These charmcieristes
mclude (1) a high degree of effee
tiveness, (2) a lack o toxicity and
harmful side effects, (9) reversibility
and a flexible duration of action, w
preserve the reproductive and e
netic integrity of the target anmmals,
(4] low cost, (5) minimal o no effect
on social organiation or behavior,
() remote delivery, preferably with a
single adminiuranon, and (7} inabil-
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iy of the conraceptive agent w be
passed frome the wreated - animal o
prl:.l,Lil,I,r_i-u T SCIVELEREDS, 01 larmans
L'I':rr_:ullgh the Taod chain I:H.il'kpi'l.lfil'_l.
and Tumer 19913, The A wacone
mel, for the maost part, these charac-
teristics, with the exception tha dur-
ing the initial year of treatment, the
vaccine had w ke delivered i owo
inoculations, aboul one month
apart. This onc shortcoming. was 2
:I!!.:ﬂjﬁ] |JH.'|-E:|]|_'||| when mnsidcring
the wse of the saccine in sccretive or
edusive animals such as free-roaming
feral horses ar white-ratled deer.
Consequently, attention bas turned
o the development of o omc-inoculz-
tion, mulipbeyemr form ol the vac-
cime, withe thie Onancial aid of the
Geralding B, Dadge Foundation,
The Eppley Foundation for Re-
search, the Morms County (Mew Jer-
sEy) Parks Commission and The
Humane Saciety of the LLA.
Techrolo already existed that
mibght be wsed w produce a form of
the FEP vaccine thar would result in
a slow, concinuous rclease after in-
geenion,  This technology hed been
developed for the delivery of human
vaccines (Eldridge e al, 1989 O'Ha-
an ct al: 19%1) and its application 1o
the PEP vaccine scemed reasonable,
The initial atempd at producing a
pneinoculation AP waccine Tecuzed
upon creating lactide microspheres,
which contained the LI ancigen
and which might release the antigen
slowly, over ﬁlt_" course of several
rnamnihs, ,ﬁ. hc}::h:}gt&nﬁ:}uﬁ |||.i'.¢l,|.|:r'|‘: -u::l'
the 2P :,:rl[igq:n and B LAactide was
risicde sl thee mamternal owess Fesromned
i small (= 80 p) spheres. Upeon
injection inte the muscle of the wr-
el gmmal and contacl with rissue
uicks, the microspheres bepin 1o
degrade, releasing the antigen
stowly.  The D Ldactide is metabos
tired wo water, COy and Jactic acid,
all thres of which are normal prod-
vucts of membolism in mammals,
Controlled experiments with the
first prowype of this form of the
vaccing, using domestic mares, re-

wamtleed e il ence between a sin
gie inocplation of the raw vaccinge
and the micraospheres. o was
thought that the size of the micro-
spheres permitted release of the
antigen too fast and thereby pre
vented both a prolonged relense and
a prolonged contraceptive effect, A
a resule of these experiments, a sec
ond peneration of microspheres was
‘-iﬂ"'"-'ﬁ-‘,[-”'-'l arvd tesred in December
1992, in experiments. deaeribed be-
fow., However, the 1ests with the
domestic mares provided ancther
unanticipated and positive resule. Dt
wai discovered that a single inoculki-
tion of the raw wvaccine, tnoa thick
emulsion with an oiF-hased nd}'uuan:,
provided contraceptive antibody
titers for about 200 days. This unan-
ticipated discovery suggested that a
single inoculation might prevent
pregnancy in those animals that
were vaccinated immediately prior
to their breeding season, and for
which the breedimg season did naot
last longer tham 200 days,

This h thesis was inmediacely
tesced in feral horses and white-tailed
deer, Fourteen previously unirealed
feral marea on Assatcague Island Na
tional Seashore were gwen a single
ingculation of the raw vaccine in
March 1992, On Assatcague, mares
normally in o ovulate and breed
in April and complete breeding ac-
tivity by August, 3 period of 150
days. Eleven of these treated mares
WEre prﬁgnancy tested in October
1992, and only a ﬁ]nq]c animal was
prepnant, indicating that the onedn
oculation was effective.  In Scptem:-
ber 1992 a ficld test of the remote
delivery of FEP to white-ailed deer
was conducted at the Mational £oo's
Conservation and Research Center,
in Fronl Royal, Visginia, Ten does
were given (wo inoculations, 10 were
Eiven i sirlﬁ]ﬁ' il'!l.'l-_EuL?.[inn. amd 14
WERE FIVEn shain anpEciions, The re-
suhs af thiz stedy will not be avail-
able until June 1993, ol behaviaral
ohservations af mating hebavior,
through early March 1993, suggest
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that the docs receiving the one- and
Ewoeinoculation (regimentss are o
pregnant.  Equeally imporuane, he
dita suggest thal non-pregnant . dows
will not eontinue having estrous o
tles beyond January, o at least the
males will pay no altention to them
alter January (W. MecShea, Smithso-
nian Institution, pers. comm.).

The final Geld study, as of March
1993, involved feral horses in
Mewada, o carly December 1992,
with the financial support of the 10,
A. Department of the Tneerior, and
the Bureau of Land Management,
500 feral horses were caprured in
eastern Mevada, and 131 mares be.
tween the ages of 512 were inocu-
lated with one of three farms of the
PLP vaccine, or with injections
which contrined no vaceine, One
group received mwo inoculations of
raw vaccine, given about one month
apart. A second group receved a
single inoculation of the raw vac-
cine, and a third proup received a
single inoculation of the second
generation of microspheres, which
are thought o be a slower-releasing
form of the vaccine than the first
gencration described above. The
resules of these experiments will be
available in ke 1943,

Al the current tme, still another
approach to the onedinoculation,
multiple-year PZP vaccine is being
mvestigated.  In this process, the
PLP antigen is escafoulated with the
biodegradable lactide material,
rather tham being incorporated inmo
a homogeneous mixture, as with the
microspheres (Eldridge et al TS
The antigen 15 coated with the lac
lide material. and the thickness of
the coating determines the cime of
release,  After injection and expo-
sure to tssue Nuids, the coating
gins 1o erodle, and ar some point the
antigen i released.  The microen-
capsules represent a type of in-
jectable Conmo® cold pill, and re-
sult in pulsed refeases rather than
conimuons releases, o m the case of
micrespheres. The fiest prototype of

58

the microcapailes will he available
by Bater summmer 19493,

Bescarch directed al the humane
control of smaller wildlife species
which have adapted o urban areas
exiremely well is also promising.
One such animal is the commoaon
skunk. Theze highly adaptable ani-
mils have colonized urban sreas,
but as populations grow, the threal
ol rabies accompanics the popula
tiom growch. Eismrimlly shunks
have been destroyed by shooting
irapping, or poiomng, The itony
LhaLF\'El’EuallyP:tli the I“Ekunki that :Ilan;-
killed are healthy skunks.  Furthesr
more, temoval of the skunks only
creates habitat vacuums, which draw
skunks in from surrounding areas.
Thus, programs of Killing are forced
Lo gy o forever. A siralepy was de-
weloped (o permit a core population
to exist but to conuacept it In this
way the animals would defend their
lereitories, prevent immigration of
new skunks into the area, and not
roduce 5% or seven now skunks per
emale annually. To accomplish
this, females were livetrapped,
lightly anesthetized with ketamine,
and a small contraceprive rod was
implanted under their skin.  These
contraceptive rods, recently ap-
roved for use in humans by the
‘DA and known commercially as
NL’I-I:']I!HTHE, arc anly 3 mm Jon
andd about the thickness of a drin
stirrod.  The single rod was placed

Just under the skin without sirgery,
by pushing them through a large
hypodermiic needle, and the small
punciure wound was dusted with a
topical antibiotic, The entire pro-
cess wok only minutes and wrtually
anyone can be mained w ooy ot
the simple procedure, Fach of the
treated and control skunks was given
an ear tag and DNued with a radio-cal-
lar and released, The following
year, four of the reated and six o
the control skunks were located and
capturcd.  None of the meaed
skunks amd all six of the conirol
skunks had litters. Fl.':-|.||:-wjnp|' ihis
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suceessiul pilot experiment, 200 capr
tive skunks were given & single im
plant, and three years latcr, not o
single litler has been boen 1o the
reated animals (Bickle e al, 19515
I i3 the ultimaie goal of this line of
research 1o wrain animal control pere-
sonmel to control skunk populations
in this way. Just consider that every
tery skunks thus treated translate o
70 mew skunks thal never appesr,
arnd, best of all, no skunks have beoen
killed. Similar experiments are al
ready underway with captive rac-
COOTE,

Tests are also being conducied
with wrban beaver in Denver, Col
arado. In this case, the heaver have
moved into waterwiys within the cicy
and its suburbs aml created dams
and destroved trees within preen-
Isedrs and parks. During 19892, six
femate beaver were hve-trapped,
anesthetized, and given one w three
Nﬂ-rpl.a.m'E' rocs, and fted with ra-
il rransmitters.  Resulis of these
ux?crimt:m’.'-i will be available in June
1995, The L. 5. Forest Service has
already expressed interest in using
this method o control beaver in na-
iongl forests (Sherri Tippi, Wildlife
8000, pers. comm, ).

With each advance in wildlife
contraceplion, however, cOomes
greater theeats of-abuse of this tech-
nelogy. Should feral horses he con-
mragepled just to provide more grass
for cattle and sheep?  Bhould proda:
tor populations be reduced in order
10 produce more game 2nimals for
hunters? Should contraception cves
be used in an endangered species,
such as the elephant? I 80, under
what conditions? Who should make
the decisions about the use of con-
traceplive technology on wildlife?
What criteriz should E: used?  What
are the allowable limits of stress o
which animals should be subjected
in order o apply wildiife coniracep-
tion? Such guestions must be an-
swered belare fertility control be
comes p common wildlile manage
ment ol There is 2 multitude of

ethical and mocal quéstons e onm-
sider il we are in _ﬂ.rElIw: wildlile prok-
lems rather than make them wWors.
Such questions have already been
posed and the remaining step is 10
develop responsible and ethical
puaidelines for wildlile contracepuan.
Another technological advance 15
aiding in wildlife research, particu-
larly in natipnal parks, where thie
capluce and handling of animals
roperly comes under interse ks
ic scrotiny.  The urinary wiil Tzl
haormone analysis technology used
s successfully by Zoos, for the pur-
¢ of understanding reprodudtive
jology in caplive exotic specics, has
now been applied 1o numerous stad-
ies in U5, national parks, Indeed,
the application of urinary and fecal
harmone analysis has been pic-
neered within the national parks.
The first altempt at mensuring preg-
nancy in uncaptured horses was ac
enmplished with feral horses, on the
Pryor Mountain Mational Wild
Horse Befuge in Montana, 3 porton
of which includes Bighorn Lanyon
National Recreation Area,  The ob-
jeet of this initial study with free
rnging wildlife was o wncerseand if
fetal loss played an important role in
reproductive crhfsiu ogy of these
unigue and valuable horscs
{Kirkpatrick et al. 19658), Twenty-five
feral mares were identilied and urine
samples were collecred from each in
August 1985, The mares were -
served until they wrinaged and the
urine wis aspirated directly [rom the
ground, or centrifuged from the
urine-soaked soil. The samples were
analyzed [or estrone conjugales
|:F.|ﬂl]r, which are significantly ele-
vated in mares during pregnancy.
During the summer of 1986, the
mares were located and obscrved Tor
foals and the tesulls indicated ex-
treme accuracy in the diagnosis of
regnancy in this non-dnvasive way.
cse same technigues were applied

to the horses of Assateague lsland
Mational Seashore during the con-
tracopiive studies mentiened above,
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1 oorder o determene pregnency
rales mariiths 1 :|.r|.l.-'.1||-:'|:-; of e foal-
g season and thereby desipn new
experiments with more efficiency.
These iechnigues are alia bemn
wsed 1o study the longterm effects I:‘:Ili'
the FEF vaccine upon ovarian Tone
tion in the Assatcapue horses. Unne
samples are collected from treated
and uncreated mares omoan every
other-day basis, between May 1 and
{Jl.lnr A i:l::u:iril.; the pernod of ]:u"a]-'.
resding activiey. T'I!m samples are
analvzed for EjC and urinary proe
citeranc metabolites (1PdG)
{KRirkpaerick ev al. 1990c), and the
pareerng feveal oven the most subile
changes in ovarian cndocrine [unc-
Don, vel again, no animals are han-
el L=l f[-[irkpm:ir.k er al. 19920,
Another important advance de-
veloped ar Assateague [sland na-
ponal Seazhore, was the abilicy 1o
diaggnose pregnancy by mens of e
cal hormone analysis.  As littde a3 a
half-zram of fresh mare feces can be
',qrr;o.lg,i:.:l:r_l [ger I:'.]'lf_-:l PG ar moeral os-
trogens, providing accuracy ap-
proaching 100 percent (Kirkpatrick
efal, 19500, 1921kh). Using a combi-
nation of wrinary and fecal sieroid
amalysis, studies have been carcied
oul which show that mares aken
cver by new stallions are not ine
duced (o zbori, as had been previe
cusly reporved (Kirkpatrick and
Turner 1491a), and that wunbike the
management of the Assalcaguc
horses, the infamous roundup and
sale of foals from Chincoteague Na-
vonal Wildlife Beluge causes a two-
leld imerease o [oal production
among those animals [l.?H'rripaLri:;k
and Turner 19%kk), These siowdies
were accomplished without capture
or handling of the horses, under the
scrutiny of many thousands of visi-
tnrs and without any complainis.
These pregnancy diagnosis tech
!I-II;_II.I.IEE Are 1‘:I|:|:|:|‘1‘:|'|L|.:r hnmg used o
monilor pregmncy rales @mong
PéP-reated [eral donkeys in Virgin
[slamds Mational Park., Most e
cently, vescarch on Assaicapue 1s-

land Mational Seashore has led o
the development of non-insiru-
mented [eld tests for pregnancy
{Kirkpacrick ot al. 1995a),

One of the most exciting apphea-
tioms of urinary and fecal steroid
anzalydis o wildlife research 5 ocoor
ring in. Yellowstone Mational Park,
Linder the sponsorship of the MNa
tranal Scicnce Foundation, remote
monitorng of ovalation, pregnancy,
and Tetal loss has been accom-
plished with the Yellowstone bison,
incan acempt e wnderstand the
mechanizms of reproductive sclf-
regulation.  Aflter three years of
study, it has been demonstrared that
fetal loss is almos! non-exisient
among the Yellowsione bison, that
the wnusually low fecundity of the
Yellowstone bison is the result of
ovulation failure among lactating
caws, and that ovufation s mre
pmong cows younger than four years
rRirkpatrick e al. 1593k},  The in-
formanon regarding the low inci-
dence of [o loss had other impli-
cationi and cast serious doubt on
the extent of brucellosis among
these animals, 3 fact that was subse-
g;u.-nﬂ}' validated by examination of

{t animals destroyed by the state of
Monana outside the park in 1992
In sull anocther spady within Yellosw.
stane, pregnancy dingnasis in clk s
bssing il-:_'l;,'l_?l11]1!i',.i'll‘l| womeans of e
vl sterowl nrabysis I:R. & Garrout,
University of Wisconsin, pers.
comiam. |

Modern technologies of wildlife
contraception and noncapture phys
idogical studics will not completely
gliminate the need for fethal con-
iraly, or the oceasional immobilizz-
ton and caplore of animals, How-
ever, the stateobihe-art of wildlife
contraceptive technology has alk
ready ‘reached a point where 6l can
be applied (o certain populations of
wild and Feral specics within na
tional parks and other public lands,
and there 8 much waluable inforrma-
tieny thar can be collected from
wildlife without capture, through

A
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wrinary and lfecal hormone metala ciit the amimals siedied aml improve
e analysia.  Wherever passible, the the comrall guality of science,  Add
st chowe Tor contolling animal  tonal technical advances soon will
populations or stedying reprodiec  expand the capabilities ol contracep-
tion ar disgnosing reproductve and. don and non<aplure rescarch, but
endocring status in fresrangin the application of this technology
wildlife in our national parks ;:qu:tu!f for conscrvation biology will depend
be these non-caprure, non-lethal upon the willingness of researchers
technigques.  These approaches ben- w0 rouinely use these mew methods.
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