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An Alternative lo Invasive Moniloring ol Reproductive
Function in Captive and Free-Ranging Wildlite

JAY F. KIRKPATRICK BILL L. LASLEY

THa QUNoes pros et an altermainve [0 hve caiora
of wilddiife wilth resudiieeg sirass for Dot aroal and
human. They detal & non-invazive wayof studying
wilalife rapropducitiee function in bath captive ana
uncapivred frea-ranging wildlifs by means ofurinary
and iecal gathanng and study. This alternativie 1s
hazed an the measuramant of LRTEy ang fecal
steroids ar thesr metabolifes, A case (s made for
this method of study producing less Diased and
mare zcienilic results, as well a5 boing loss
expensive and gafer for humans and animals.
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The effeciive management of capdive and uncagluded [ree-
rangung wildlife populations redquizes an endersts rding ol Use bicl-
gepy of each species and in parvzular theii repeoductive physiology.
Cfehe rnore than A000 ramnmalian species, the cornplets reprodus
tiwe epcosiine profile has bean charecterized lor fewers than S50
Species l:LdS'E:f' £ Wirkpatnck, 199711 Masl of these S0 species
inzlude laboratory animals derived from species managed gemet-
caliy Tor hundreds or even thousand s of pears.  Consrguently, we
have litle knowiedge of the reproductive bialagy of mast wildlife in
their native kabitats, These gapsin aur knowledage have left us with
& paar endersdanding of the mammalian reprod potive response (o
enviranmental cues stress, popalation density changes. and ge-
nietic shifis in popalations.

The immedate and long=angs masagemenl plens loe a popu-
Fatican o anirmaels, captive oc freecanging, are largely gictated by the
current repredactive potential of individual animals. In wildiife, the
age at which sexual matualy is reached, poegnondy rates, and the
ability bocanry pregranciesielanm are all rellections ol a populstion’s
fprneral health and slability, dntil recently the measzurement of these
parameters ol reproductive perlorenance requrired capture of ani-
rriale and Lthe assessment af repraductive hommenss circulating in
the Blood. The live capture of Feeroaming waldlife for purposes of
repraductive shidaes rngages a variety of shonzomings and dan-
gers bobath anirmaland rman {Lasley B Birkpatick, 1990 and vary
In cnsl, dimiu|[f. and sk, depending LI Ll 5;}&'5'!1\. =imall
mamimsis cand bicds can be livelapped and released withost
ineversible harm, but this spproach can confound & shsdy of
repraductive physalagy by causing ronsaderable stress, In sbedies
of populatien deasitics and reproductive physiolodgy in podeats, the
FUh;"-"I:f prpdlalbons e Copludfed ard handled o obtain bleod
samples, The Bases pooduced By iepping, Use iredvenant spread
Ol phérarmores. by invesligetors, and Lhe negative physiclogic
consequences of exended rap confinement on reproduction, re
crailment, dispersal, and general demography have - been well
docemented (Madison £ MoSaea 19075, Many of 1he same proh-
lems, when applied 1o primate studess. ace exacerbsled by e
tehiawional altéralbons commaon o caplive. populntions (Sapalsky,
FHEA . Brhasonal nhservanions have bBeen mades and the esndacrine
slatuis of tse arnrsials salened fLunilr, IGA2 Y, Ll i Conlsimen,

Large lree-rowming spedies pose cvongreater gdoblenss, Bepro-
ahp L studies ol oo {Alces aloes ), coritsoo (R aroiler feramdos),
leral hooses [Ceaus cabaliios), o eson {fison bisan ) raditnally
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revjubee immebabizalion andar Captiers, cvenis associated  sith
Lrerntndous animal sress and sometimes ii:"ll'lrﬁ‘:-\ll'-l 1";'|ﬂ.'-l'!ﬂ|il‘_-|'
(il el gl 1985 Valkenburg el ok, 1483), disrupticon of reproduc.
tee events (Ballard & Tobey, 15981 ; Larsen & Dauthies, 1589], and;
ur cenfounded endocnne status {Kirkpatnck etal., 19739 Currenily,
grizzly bears in Mantana suffera 4% ressarch-related mamalily rate
(John Varley, Thief of Besearch, Yellowstone Mations Fark, pers
sonal commuracation, The oost of safs iimobilezation olten
excesds 350 animal and_ depending upon the specios, caplure Can
ke hazardous to the investigater In his recently published book,
Mammalimn Kepraaduelive Bialaegy, Fank Bronsan { 1934 states,
“Alna important, Baf Laegely migAinL e ookt armonal data
shrained from wild pogetations. How does ope colbect sech dala
goeEn . Lhe inteslering stress ol caplure? Sorme ey imaginative
thinking will b= reguired 1o salve this problem.”

An eRernative approach fo the shsdy of cvatan function in
ceptive and [reecaameng wildlife iz based or the-measuremet o
uiinary and fecal sierpids o their metabolites. The lechnolaay
whizh permits remate montoning of reproductive endocnnglaay
wis ariginally developed o evaluats the reprodoctive stalus o
capiles exotic species (Loskanofl =t al, 1983; Lasiey, 1985}, and ils
application has now been eatended Lo humen medicins as well. The
auegsiiens thet erise in wildlife biolagy are ot altogether different

“An alternative approach to the study of
ovarian function in captive and free-roaming
wildlife is based on the measurement of
utinary and fecal steroids or their metabo-
lites . . . its application has now been ex-
tended to hurman medicine as well.”

leaim these encauntered in modem human epidemialogical studies.
Mol enly is reproduction & wital heslth issue inits own nght_ Buod it
servey a5 A sensitive indicator of the impact of ensironmental
siressors,. Phy=cal, nutritonal, chemical and even emoGonal ©r
prvchological stresses can bave profoced inllvences on ceproduc-
tive capacity. These pertuibations in the hypothalamic.gaitary-
qonadnl axs s alien revesled before the more speecific conse
dquentes of sless are recognized.

MOMITORIMNG REPHRODOICTION
IN CAPTIVE EXOTIC SPECIES

Harmaone metabsohits monlong was ariginally developed st the
San Deego Zaoa. lmtal work was directed al developing melhods lor
redheting ses ol monomorphic binds, a procedore which previcowsty
reguiled stressful handling of the bird ar even minos sungery. The
firsl slep was to ablain a uselul biclagical sample withoat handling
and restraining the bird. and thoc ety avoid ueecessany stress, L had
lang been known that fiee steroids, such as esbrugan arud Lestoster-
g, conSd b pnagsaed b unne With this in mind, sex determiza-
i mearmarphicbirds such as the Hispanssdan parr ol {Aerianoceis
aetiralis y was accomplished by maeaswnng roe ool stenceds [bird
feces s aclenlly o rmestuie o wine and feces) and =xaminiog 1he
esbragenandiogen reloes [Beroovits et al, 1978). This pliminated
Lz areedd Lt suegical praceduies, or formvasive diawing ol Blaad lor
genetic lesls
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iy wral . ey ueting largely b Wi Lanie 159205 mian carrly
PAED s Al thie San Dicgo Foun, was dieclod a1 it ecting Pregsancy
and wvulabion in captive ceaie mearkds . Cvon gl e uge
poieAs sl oy proges e apd Caerein, ] B iamE s i

unine, ey aee Ly thicie chermical rature not walttrsaluilile, snd a5
gueh el concenlations pravidsed onily Crude catirmanes of Llood
horrmones A mrisjar Etabllrmgh came wien gl TLjor reetals:
lijes ol 1hoges reprodective fiorreses werd wlendificg s EREAY
spsterns wore doveloped 1o mossure Lipse imelabalites, Mosi of fhe
eatly maEmmabion research was accomplished by MY Eing ur
naly Cenentrations. ol just Lwo g ps ol metaboliles of e Lwo
fereale seprodieclive harmones, e rmdied Al progedierane | hese
melabolles were earrne conjugaies JE ) and Hegnanadiol 3
giuwroride (PdG) Csirons Compigales include ealigne silfale and
esbione gluturonide, whics ellectively rellent plasma ssliogens,
wlhiereas urinaey PAG reflens o pomly gelined group af progesier-
one metabolites. Crnary 2T andfor Pl wos ased 1a Charactesn s
the esbrous cyides, reproductiv stasonalily, @nd Lreeding polential
of & vasiety of captive exatic species, including the aloags frapda
Fen s e )L onkotall el PRS2 giralie(Glraga Carmmdopardelis)
(Loskulof e al EDBE), Indian rhinocesas Vihinocerss wnisarniz)
{lasmaneial, 1986}, Asian elephant {Flepfas tiarim 125] {Ramizay
clal, 1581}, lian-tailed macaque { Macrog sifenis) {Shideler o ]
1985, Goeldi's monkey {Caliimion geetdi) (Carroll el al., 1069,
gorilla {Oarilla gorilia) [(Crekala stal, Pgﬂz-;.’-‘.il,:;h:llﬂ_dl_, P9EFa B,
arre ruffed Temgy [Lemur sariegatis) (Shideler of af gty s
mentin only a few. |n these LRAMNiS, udnary E.l.: Coencentiationg
were uselul for identifying precvulalony sstiogen suiges, whereas
urndry FdG conceniiations proveded proal of ovulation and he
esablishment of juteal phoes,

“sex determination in monomorphic
birds . . . was accomplished by measuring
free fecal steroids . ., , and examining the
estrogen:androgen ratios (Bercovitz, 1978).
This eliminated the need for surgical
procedures, or for invasive drawing of
bload for genetic tests.

r-'lrl}' Prognancy detectioo ic alzn wEMY mpotantin the manage-
ment al 200 animals, and the Megsergmend o certain urinary
hormone metababtes can provide @ useful gicture of fetal health o
impending felal demjss (Kazman ctal_, 1968}, In many speciss, the
I=taplacental it produces large quantities of estrogens, and
urinary FC concentrations rise dramatically al some point in
Fregrancy. The messureimens af erinary £ 7 had been used sye
cesslully to diagnose Pregnanty in spocies as diverse 43 the foeilin
And ceangutan {Fongo pygmaeis) (Crekala elal, 1503}, the rulfed
lemur (Shideles et al | 1283, BMd's desr (Corguws ol thamin}
(Monfart et al, 1520), Lapirs {Vapires terresivis and 1. indicues)
{Kasman et al., 1965), Prrewalksi's horses (Equus przeusaiski)
ad Hamann's zebgg (E. rebra) (Crukaly o al, 19900, ln cther
*pecics, inchidingthe baboon | Fapin anubis} (Hodges etal, 10EE),
and Indian thinoceros (Kasman et al, 1985}, pregnancy can be
precicted by the rise in urinany PaiG contentralions above |uteal
Phise conventrations, Even the suisle differences Bobivesn a true
Fregnancy and e PEeudopregnancy, as in the case of the giang
Panda [Aduropoda Mmeianafeucal. can be delectet By monitoring
unnary Pdl and E C concentrations (Bretzfalder, (5898,

Fecal stercid metabalizes have alss been used o moitoe: g
duction in zoo animals. Pregnancy was diagnosedin the red buflaln
[Synceras caffer nen ux).yak (Bos muius), Grevy's zebiea {Equirs
o), Mubisn jpey [(Capra ibex nubang), and hippopolamus

Ve aimplubius b by measuring iatal Teog) f5lisgens
(=aferHemmann ot al | HIBTY Chelie Claispus of e radin) 17_‘and
R eslerane also were delectabde in feces Eallecied during the
merslrual cycle af gl Pigtdied macacgue NENESINRE ] a g
Babivon {P cynncephalios) (Wasser o1 al, 158

fIn'--'.F_-url'n.'ur',r and lecad sleeaid aralysis micthogs hawp increasard
bur hnswledage ol eeproduction in CApbiey paalic speidies apd
laciated the cagtive breeding of imany endangered spedies Mare
b the poind, Uhsis technology his done 5o withait M P2Eing wires
BERANY slressed upon these caprive SR,

APPLICATIONS 1N FREF-RANGING Wil DUFE

Rieprodugive functian has Laen moanitored by means .:.r..rin:rg
and fecal seeraid analysis in a large warmly of caplive exalic Sleeries
for a numbigr of years, but application Lo fruse Freeranging widlite is
drlatively recent svenl. The ralionalke lor Laking a remcLe approach
Included management poticies which profibited capture of an
mials, casts of capture, dangers of infury or modality o oanimal ar
inveshgalon, and the recd (o Irequent sa mpling. Such evalustions
@l repraductive Tunclisn fram Lhe frizreta Nave mat heen limied 1o
mammalian species and ore of the fiest Applications was wih avian
specics. Adagtations of the measurement of gonadal steroid e
tabodiles in the mied wine and [FTS of cagdive mmicmarzshic birgds
was exploited a5 @ non-capture methad Lo svalysie the effects of
EAEranmental factors on reproducion in seabinds, The sludy &l wil
pollution dnduced boxicty amang seabirds {Fry & Lowepasein 1285
e aceomplishied Ly colfecting droppings from Cassin's awrkhet
(Prychoramphus aieuticis) and FIEASLANG besiostenone. wsira.
dhd, and progesterone o using the breeding season. Similas applica-
lions 1o frecranging: mammals have gocurred only recently, al
Uaugh the rationale is jdenieal (., o efiminste the need for
Sapure or reatraint which carries the fiek of infury and which Ty
inwolve slg-]niﬁrant&;»-.pemur and may have prodound fegative efemss
o Lhe paramebers of iInterast). Kitkpatrick sp al, L 1588) delsectad
ey pregnancy in leral mares in Maoilana by codecting soll which
had been moistencd by recent urination. The samzies, collecied
PRpaitunistically, were refurned too e labratory Top EC and
crealinine. measurement in sof oxirars, It had previcasly been
demonstrated that the rapid dsein E Cwasthe early fesponse af the
avary tnoequine gonadotropin (Daels ot al, 9500, & sustained
preduction of E, Cis indicative of an intact feto-placental uritang 4
urviving pregnancy (Masman e al, 1985; Evars of a1, 1581,
Twelve of L5 feral mares assumned to be preEgnant based on £ C
vatiees of 10 pgtmag creatinine (Crhor greater prodiicnd loais s 1a
=it months leter, (v contrass, the mares which eppeaied not 1o be
prigaant had E C concentrations of less than 1.0 agimg Cr and
produced fio foals the ned summer. These data provided unique
information regarding Fecundity and Fetal loss raies which rmaght nar
have been gathared by any other strategy. Data gatherod t2 date
inicate that concurrent preqnancy and lactation are nod sorous
contributing factars to letal loss in feral horges.

A similar study design has becn veed jn st I=ast three oLher
eaperiments dealing wilh Iree-toaming wngulotes, [n (e Brst espes
mment, the measurement of urinany E.C has besn used ta derermine
Rregasncy rales among feral manes on Assateague Lsland Matianal
Seashore, MO, Lo assess the eHicacy of populatan ceaitrnl by paeans
af irnmunncm:tra:c_-pu'nn. Since capture and restraint is prehibited
with these animals, Bath ghe treatments and the end-point assess
Menls required remote methods, In this cace induced infertiliey and
the altimets oulcame of conlfaception was predicied sight months
in advance of the faafing aeasan, by collecting and evaluaing crine
samiples {Rirkpatrick of o, 18004},

In 2 fecond expariment, the phenooienon of [eeeed “opuelation
andinduced absodion in teral horses, roporied Ly Berger { 1983) was
reinvesligated using the mogs Pregise pregnancy detection metls
ofls slforded by urinary £, Cevabuation Mares which wese pregaan
I Asjust and which were subssequenty trken over by pew harem

e



= >

URINE-SDAKED SAND BEIMG COLLECTER FEOM FERAL
HORSES ON ASSATEAGUE 151ANE MATICNAL EEASHORE THE
URINE [5 REMOVED FROM THE SAND BY fAMD CEMTRIFUCATRIMN
M A PLASTIC BAG AMD LATER ANALYZED FOR REPRODICTIVE

STERCID: METAGOLITES

stalilons in Octoher produced loals and dermenstrased an absence
of indiced abomion, na third exa mple. alleged letal (o assaciated
with biuteliosis infedions was evaluated in frecranging biscn in
Pellowsione Mational Park. Early pregheccy detection in the fall
manths, detected by sustained elevations of u mndiy Pdl and teral
fecal estrogens, was campared 1o calving retes [0 1be =prng and
irsicated that there was e it any fecal loss amiay these bisoa. &
number af ongoing Mudies, inclading the svaluation of femifity in
wild mouniain godlias (Gorilfa gosilia Leringei} (Mancy Crehala,
San Disgo Zoo. pers cormim. ), are Laking advantage of this simple
doproach

Pregnancy testing requires oty a single urine sampde, but the
avanan endocrine chenges associated with the astrous cyels ane
dynamic and reqgudre frequent sampling fn ocder b0 wisealize Lhe
sequential sverts The same norcantyie gpproaches used foi
Preqasiiy detection can be used for monitoning cyclic nearian
function in freeranging witdile, In o recent study of the long-term
eflects of immunocontraception on the owarian Function o feral
horses, i was necessary Lo exsmine cyclic ovaran endocong
profiles from treated and nondreazed mares [Hirkpatrick o al,,
195 2a). Udne sarnples were collected every two or three days [rem
frec-roaming rested and control mares, and analyzed for E, L and
2 group af non-specific progestercre metabnlites [refereed 1o as
Pali]. Cycle changes in biood estiogens are dourately refiecied in
usinary FIE concenlialions (Dol el al, 1991 ) Inthe Equidas, Fd;
i3 1ot a metabolite of progesterarne as ik i5in st alihe Artindactyla,
Instead, proqesterone is rrpeLaboioed o Al l=ast three snd prihaps
more uncharactenzed metabolites, oll of which are more picilar than
P (Kirkpatrick o1 al, 1990c) Figures 14 and 1B iltusirate « non.
Lonceptive and A conceptive ovalalong cycle in uncaglured control
l=ral mares

"Moot only is reproduction a vital health
135U N its own right, bul it serves as a
sensitive indicator of the impact of
environmental stressors.”
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Figare LA rinary estonescanjugate L Clend mnmuneresctive pragrsnedial
Ighicwenidedike (PG concendralboims in 8 [eral mare from sampies
rallected Gwer & 51 day prrind dunng the Breeding seasen The bearmsne
metabalite profils revesls N Conceplive awulntory cycle, clearscterzed L n
preovialsinry El': Pk, the luteal sise i iPdG rq:hllnuil'lg weplabion, s a
marked incresse in £ C e abautibe 15 oy efpregnancy {from Lasiey and

Eirkpatark. 1951y, \
——_ EIG =
it Qg L) b

— P figamy i
- 0 - P
u e Y
= g
E * E
= I - .
: - T
o |||I| S @
W o i i
IEI &
8 alilnl. 5. LIS
il 15 au I 4 ad [ ]

D3y ol Udrs Colicstion
Figure 18, Urinary E C and iP5 concenbiatinns in s feral mees fram sampie
eollected cwes a 5| -day periad during the breeding saason. The hormoae
inetnbolie profile cavests snnnconceptive evylsiory cycle, cheractenzed by
a.preaviiziery EC peak oocuring caincidentaly with an iPd% naibr,
iallpwed by alutesl phase 63 prafile (from Lasley and Kirkpasrick, 1981},

Inbesh cases observeble estrous behavior was oo ncidental with
the presvulatory EIC reak and the IPAG padir,. Owulaion was
signaked By the dismatic rise in iP4G following the F, © peck, The
mare demansiiating the conceptive owidabory cycle signalled a
pregnency by the dramatic elevation of EC at precizely 35 days
post-ovulabion, sz previcasly demanstiated inodomestic maes
abwans =t al, 1584 Hasrnan =t al,, 1988). Fiqure 1< illustrates the
urnary EC and Po0 patterns lor a mare treated with an
Immunoconirace plive vaccine for thres conseculive years. Thereis
na evidence of o luteal phase and E,< concendrations are siqaifi-
cantly depressed, sugoesting some forrn of avanan Iedliculbar dys-
function Equally significant |s the fact that el these dats were
callected Irom wrcaptured arimats.
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rFratwila Contasgpliv e vascine. Thete is o endanice ol awulat o based
et PO pali e ared E Cizsigrdicanlly depresacd {feam Hirkpatich =t

al., ThREs,
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Pl ewithidituzs ol sy oo Fstcal s alaalies i 1
panagivie] wibdile pnowvides wadicalile wlarimatioin, Ll e vadlorrinia
it L BT COnSUIE GF 10 SO ¢ s L 1y LS LET TR o IR TR RN
L

fecal stersfeenlisnten 1as LLRE LS B B B ST
qoebal ) 1K90 5
{mabogid waliean odleraatios and lesy ik in
PR G ANAn Tepesilihve evenls Hrey
Proen glomnpreshcd o bison v the rowasiesemoai ol Ll Toral
eatragens. This approach s ased co g feeal OO al langp
guamntities ol 7 assirzadial g Beidgenally inaciive mesiabalite af | iy
watradiol (Safe:-Hermann e ol PAET) Weiitzed a Lomimerially
svddable antibody (011 Pantes LCarp., Sonle Manics CA) which
meanEied several esliadens ang had S crsyreactiv Iy with
I 7 —esbiadiol The Equidae da ool pradice sHgAILGan] quaatilies of
¥ ambeediol, bt sulficieny othes ErOQens g cadreted in the feree
Loy ool gosimiple and SLLUMAEE appreach bor prisg Tancy delecticn)
nbenal horses (Mikpatnck el al, PS200E Mean iegal 1o A ERlragen
cancenirations for pragaant mares was 3 (5% 0,710 v g feces ws
0550000 npég feces far nan-pregngnt mares, This saime approach
has been used 1o dietes Pregnarcy armong leral horses on Sasde
islard, Canada, in order o Provide agespecific feial loss dara
fLutas =tal,, (o9 13, These two stodjey provided imporkant i ifonma.
ton wihich showed that voung feral mares have a liigh rae of feaal
Inss

Lonjugated steroid meEtalaier such as r,c_' And POl are aijen
ydsedized inthe gut. rescrbedsnd regitculatedin fne hlaad, 0 5
species, hiowewar, a subistaniia Quankityiz lostinthe fees, The lea
Lomponeal 5l steraid excretion dlfers from thiat of wEE e i AL Jeast
Lo imMpemant aspacis. First, the lecal exerebion rels is usualty
slower than that of urine. Frequeniiy a bwir ar thiree day lag can oo
“=iween Uie deiection of an. event in seium vefEus the Lime i s
detectable in foces, Second, the Tecal metabolites are usuily
represenied by o high pores atage olunconjugated loems fornpaned
tao urme. Mefthe ol these differences detract fram (his qEnrach
because sne nr fwn davs ace nat cancal lor meSroapecrive deteciion
ol reproductive events, and rany of the same gisays which dopect
cteugated prodoct can be used 10 mEAsUe fhe uncanjugates
Pertin of the metabedite, This stepie gy was appiiad o fecal horses
successhilly und the evaluaton of simpde fecal water sxcracls for
ECand IPAG yelds accurate predictors of pregnincy (Kidpateck
cral. 1997 sy, Faeal E,C end iPAG concentrations far SOVER] [ITE-
fanl Mares were & 2 = 0.8 ngfg and F 4Ll = B65n figfg foces,
=rpectively, Fecal £.0 and i concentrations for 33 nonpeeg
NNt mares weds 005 + 0| and 32 7+ 1.9 90q/y leces rEspnctively

L= st b conibaeg
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A LEEOM N YELLOWSTORE MATICNAL FPAEK, FROM W I
FEUAL R URIME SaMP1LES, ARE COLLECTED. THIESE Sapi
ARE LATER Atal YPED FOR REFRODGC TIVE STERCHD M TABC
LITES 1M QRIER T CIMOES S TAND HEW BISOM SELE. RE Lt Y
TUFIR REPRODCTIVE 207 Tl
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Pwaty of dhase (ows weit aliady PeOEaan & thee sian 4
llettiar, s Augiest 1, bl crepht Cowes demcosiralicd o el nir-
Tunaiplive exrous cycley Leloctively i tevgth af Tho lwscse
Cireus Cyibe, Basod gn lutcal pliase PAG was 27 3 2 1 days Figuen:
£l Beven ol those cows Becams nreqiant duisrg & subsequeni
salroncs eycle {condficmed by pamuntion dates), Thus & was diion
strated lor the Firse dene izl bson will sxhitg mane than a single
sulaiion ing season (Rirkparick g al 15 T )
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Figure 2 Mamp Ly préguarsdicl bgioearande PG tni gl Bises
nows cobircted ar @ mimimg fonce evity 3 Savs berwaap 51 vy mpned 10
Augual. Dy O represencs aligrimient al the Ba weelic far each cow (e
Hikepatiick el 21, 1991h)

These same techniques wre curreidly being applied 1o a fony-
term sludy of reprodiclive selfcegulation armanyg the by of
Tellowstone Mitional Pad Early inthe study il was apparant that
wiry lew lectaling cows displayed behaviora! sstres o wers 1endes
by @ bull. When ovulation rones were meezsured, deternined by
urnaty Pdl and focal progesterane. the resilhs isdicated shad
relatively few bison cows witl calves wess SXpLiEnCing & chysk
ological citius or avulating, Fregnaniy rates for the seme oino
determined from samples collectod i Movemizer and fieesurod fos
total eslragens indicate that amangall pregrancies andy abaut 15%
WEME inong Cowe with calves. This in furn swggests Ual Bisan cows
with' calves are EXREEACAGnG 8 pustpantum atevidatory e
relitted I lactalion wlich m gl sugest some energy delicesrcy in
these laclating apimals, Thess dara are the first of e kind
regarding reproduction of the Yellowstone hison, and wess poesitle
ardyoy means of non CAplurstechnicques (Kickpatnok stal, 19925,

Most published repons dra ling =75 remate morilanng ol fep -
ductive fierction reflect BpRlice ons todomestic species of animals
whic are Closely related 1o woll-dalined domeskic soecirs Ihere are
indications they this will saon Change, dsoa nuemiber ol cepoms
indicate that poncapiore methods art Betng diveloped (ar & wida
range af wildlile species, Pregnancy has beep diggnessed in hisnde:-
killed canhop (.'?.m,:_,l-j-_- lararrdus] (Mageine o4 41 B0 ane cyclic
Hogesteiine changos in Cogdive msskoxen LWL mrodehalog b
(Dezaulnbers et al 1250) have been charache figed oy rrieans of feca
sslrogens and progesicrone  The repracductive Cpcle has hieen
characicrized in e captive stepoe polec sl (Musiels LTI
(Mead el al, 1990) by rmeans ol uihar progesieions and in L
caplive endangered blackdooted forrei (Mlesiela sigripess ros:
=tal, 19507 by mcans of Tegal progeslerone

Freescaming wildlife SPECISE SO0 pravede s traad spectnam ol
valuatde indormation with which I enhance gur undersiandivg of
wamparalive regroduction and the resasd e o sLigbegies anirnals
AZIUEAC o nalural Letlings. The vey ol i rary andd Tecal stermd
dralysia bo monilor reproductive sepnt e “an prevsde s e accurate,
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and mon stressful methodologies for these ypes of studies Adedi-
tiestial research sill sonn provide even pewer rethods, suckh g fjald
pregnancy tests and assays o new steroid metabalices. The appi-
cation af this Lechnosogy will however, depend upon thae willingrcis
louse i by suisnliszs and wildiife MANAETE,

"These urinary and fecal steroid analysis
methods have increased our knowledge of
reproduction in captive exotic Species .. .
without impaosing unnecessary stresses
upan these captive species,”
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