COMPENSATORY REPRODUCTION IN FERAL HORSES
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Abstract: . We psHmated Fetal ko rate in 2 separate herds of feral horsed (R cobalius | with sgnibeantty
difterent fonling rates that mhobited the sune horrer tslamel. We estimated pregnaney oater tor A0 Fezal
marey from Anabesgoe bland Nationol Seashors (W5, where the Toaling rute was 32.5% and bor 18 mares
from Clincateague Mutiona] Wikdlife Betuge (5WERE where the Eoaling rabe was 62 550 Fetl ks rites wary
veinatanl L v pering Fall pregmowy rtes with fosling mies dorinz the Collewivg sricg wod - samer
Tha estivaded fetal loe for muaees From Aesabeapae Blacd WS and Chincoteapgre NWH was 7.1 and 6.2%,
remprectively, Ten ol the M mares Srom Asatespne Tl N5 023% ) wers Licta g and solv 2 produced frals,
wehierems Bab thwe 48 e Fromn Clincetemeuie HWH {40 1% | ok dmeboting aend vedbher produsssd Foals. These
dlata imlaizabe Lhiak {10 e abilferential foaling rutes ave st the cesalt of Fels] Toss after 90-gays poetcencaption,
(Bl Jactativanl sieearus i o condraboting factor b differental Toobicg rotes, aod 330 the amival removal of
bl Friven ihin f:hlnm:lmg_m- SOAH Tl rosoliz 4 GENTI IRy mm&u_l_uw mec amisme hd!g_'h:r ir_u";ng
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L] :nrnpe:nmrnr:.-' rr-'|'|1'nr|1|.-nri{:-11 Tn‘lﬁ]ﬂ‘ be aniAm
prirtant adaptive response Te ovarions natoral,
popriation: lirniting pressores snch as predation,
Fona wvailabalit, anct chiseuse. Human intecven-
Licien iabis wilellifer pepulations by mefans of lunk-
i o verocrval of auibals donoalse wlfec) pop-
Glatbon croath, Two populaticons of Toral hooses
inhabiting Assateamie Fland, 4 e Blhod
aff the Mary land /Viegins eoas, providie anoes-
cellont model for the stodv o compensatory
repiraduction: The jsdand’s ferel borses aye main-
talned in & separate berds, oneon the Bary land
portion of the islind and the other an the Viz
wintiu prtion. Peal bresding activity for both
lerds ia Muy and Juoe, with pesk Toalicg seti-
ity disviegg Apeil wod May (Keiper wsd Houpl
1954 Weaniog ocours al age | vear for ooaes
foaling & conssoitive voars bul offen ocougs
ages 2 or cven & vears for mares that do nat toal
Or coresetive vears,

The Marvland herd consists of ppprogimotely
150 horses Tiving on - Assutengus Islond Mational
Sembiciee: and in lzuepill.g weitls Mulivainl Pask
Serviee polidies of noninlervenlisog,  oeasage-
mieul 8 miidionl. The Vicging bend consists of
approsimabely S0 lorses mbabiting Chineo-
League BWE; (hese bicses are infensively oo
weed theowgly the anoual removal of appeesi-
s lely BUSE bl Lhe Foals, o practice daliog back
=00 vgars Inoan B-vead study ol reprodactbon
amang the Asateagee Tsland horses condusted
hotwenn 1976 and 1S3 Kelper and Haoipt
CIRES) reporied an anmmal Fonbing rate of 74,45
armomy sesnlly motisre mares oo the Chinen
tengue NWIT Incoomtrass, the foafing rate for

the unmanaged Assatengue Taland W% horses was
only 57 1%, with an age-spectlic range of 40—
TR Stnee TRES, the Asmntcagne Telind K5 Foal-
ing, rute hus deopped beles 505 (), F. Kitkpat
rick, ungpizbl chatad,

The parpose ol vur stiedy was Lo egaoeioe [l
precuanty fabes in e 2 heoda asd W0 copspare
s with vespoctlve Toaling vt duwibog the
Folbowdng e and suvoemes, theveby dlelee-
mifing the extont of fotal ks botween the 2
hgrds, We hvpothesized that the phvizalogicl
sireases of concurment pregnaney and bactation
wrnecnn the Assaveumgue Island WS hovses cause:a
greaber incidence Of Falal loss thin wmong the
forses of Cliinosteaons NWH, where e phvs-
bolopical stress of Joctation is cemmoeed wimuanlly,

The authors gralelully svknowledee e bi-
chatical suppoel Erovided by G Qe We alio
thank B L, Tasler and 5 E Shideler for assie
taner in sstahbshing the urinary semod assays,
Ciar snwdy was snpported in part by Wational
Park Servos grant {141 GOES000G.

METHODS

Forty mmires sl hoose romges weaoe exclu-
sively conlined (o Assaleagis Tland WS and 44
e winose hdree runges wiere exclusively con-
limesd b Cliincoteague MWH were ineluded g
our sbudy, Al veares werd sexaplly cnploee aol
=oveatd ol Tho apey af 200 al U Assalén g
Balaricl NS marcs were known, bul the ages of
the Chinmteago WWR mares were nest lmown
exactly. Terof the 4 Assaleague mores (25%)
el 2 olf the Chincoteague mres (4150 had
Conds at Bl siddes and wers lactuting,
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Taea 1. and ‘inaing raies () or lachbing =
ronlectaing faml manes In 2 separate nords.

e e
Matizre A hd e
I Fzlugs:
w = 5 L
Pala) ranres tested oH 45
Diagnesed pregnant 14 150 52 FEA
Live: Tazl: I3 325 32 EGE
Tactatng manes M a0 R
Disprssm] pregnent I v H il
| e Taala ] a0 ¥

Draring Cheldser PESY wrine and oo fecal sam-
el weere colbected [roon ek mare as described
he Kickpatrick et al. (DRSS, 19906], Usioe wis
wipErabed directly Troon the grouod immediately
Foflowing elimintion by o mare, or il s baod-
rentrifuged from sand, pluced oo boe at the tme
nf. coliertion, and stored frogen ab the end of
cach dav, Foeal samples were placed in plastic
bags, kopt on e during the day and frazen sach
evenlng, For the 40 Asateague mares, we eol-
lected urioe spmples From 18 mares, foeal spm
ples Lrom 17 mares, aod both urine and fecsl
sarmiples (o B omares For the Chineoteagoe
mares, wripe samples wore, collected from 25
ankomals aned tecsl smples from 250 Al borees
lead distinctive markings which we recorded on
drewings o witl photegraphe tor leter identi-
fiuticn.

Tisextractod uring samples were asmayed for
L ereatindne: (T, £3) estrone comjngates (15,00
Ly eozvite immubcasssy  as previoesly de
seribed by Shideler o al, £19900 and madified
Lop e in the borse (Kirkpatrick ef ol 19800,c,
ansd (3] maspecilc immanorenctive progester
aee tnelabolibes (EPAG] s deseribed b:.-' Kirk
patrick elal [E0a ) The relinbdlity For the B0
aways and the LOO% accuracy for predicting
pregnancy, which s been lested by domestic
hirses and condirrsd by ceclal palpation (Evans
rronl, 1984, Kasoun elal 158981 and bas boen
dermnmstrobed o feral borses (Biskpatrick ot-al.
i B, 1941, bove been reported clsewhers,
Urinnry steroid metabolite concentrations aere
indexed o ALFTLACY O i aeeouint tor differenees
i urine conceatrliong, eod they were repacted
s g s o e o O We consbdered coneen
trutionsaf BoC i eecess of L0 ge /v Or (Frang
etoal TS Kasonan el alo 1988 Kirkpatrick o
ul 1086) and (PAG Ly sacess of 300 ng/mg T
cKirkputrick et al, 20910 as Indicative of preg
TenTY.
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W usod methods deseribed by Kickpatrick
el al (1991) to meqsure fecsl 150 and iP4G
concenlralion, Fecol (olal estoogens were as-
saved by radicimemunoasay as described by
Bambeery et al [1HS4) wod Kirkpalvick et al
S1990e); Feoul stervid nelalediles amd Free os-
trogena were repocked as og S Teces, Pregnaney
was predicted oo the basis of = 10 ngig BiG,
= my S iR, sl B nE e Lolal esteomons
‘Ritkpatrick et ol 1990¢, 15615 Dhurdng the
symmer and full of 1990 we Jecated all preg-
nancy-teshed mares and recorded. the preaeice
or absenee ol foals, Ownership of fauls weos hused
Uiy witnessed lackation We nssd u hinoniial
probability desteibution [Freedman eeal 1075
tu best Lo diffevences in pregnaney, lnctation.
and Tualing between the 2 herds,

RESULTS

Acsignilicavtly P < 0001 greater proportinm
of Chiocoleague mares bestod posltive far preg,
marey, wnd o sigoibaotly OF - Q0011 greater
nurnbier of foals were prodiced by Chineo-
tengne mores thon by Assaleagie mares (Table
15 There was a T.1R anck o6 2% Telal lose rate
amang the 30 Asstsuges wad 45 Chincsteagus
marrs, respectvely. with oo significant dilfer-
enee hetwean the 2 herds, Avoual foal romoval
ressiliest in o sigpificaol (P2 0001) differcncs in
|ﬂ,|:t::r|n5: e hetwesn e & lserde, with omily
q |;1{'J:3I:I_n[_l; [ﬂ':im:nrnugl:m- maires agicl 1 Ja-:taﬂm;.
Assatien EUe THATES. Clablevtively, thus 12 lactating
faares p;rru:llm{'rl omily 2 fials,

DISCUSSION

Farly menoatal death iz alwost, inpossible o
detret an Asateague Lland habitet hecanse of
derimn vegrdatinn amd Lhe precnant mnres e
hawler of dscluting theanselves al parburitien,
This, we could oot distinguish etween Eetal
lose and noonatal los: Nevertheless, the nearly
doubly great pregnancy rate for Chincoleagus
I fndicates that the differential foaling rates

Lween the 2 herds s determined by October
pregnancy tates, and mA by letal s atter ap
|_'|I_rq_'.n:|rnuz1:|1_,-' o150 rJ.;.'u}'s pusleoncoplom,

Among domestio owares, Crinther (19790 re
ported an B0% weusonol pregnancy ate and u
0% e bosl erop. ¥an Niskeck. LIG3) reported
a 1255 pregonnney ke aoong domestic marss
with greater pregnusey loss durlog the firs half
af pregoanes, The suggested citical period for
pregoancy oz was Duys 25-51, Estimates of
abowtion rates n the dunsestic mare, after Uay
45 of pregnancoy, rusge [rom 7 o 128 (Flall
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1975, Irwin FRTS, Sullivan et al 1975, Clevalier
and Palmer 19582, and major causes of this loss
gre thonght to Inelede Loul heot coneeptions in
bactatiogg mores ¢ Plart 10730 and patiglandulae
Hiprosis oF the uterdne mucess (Kenoey 1574
In our sty feeal boss after Day 90 postcanceg
L i both herds of [eval tares was nat dif-
Perenl From that reported Tor demestic mares
after Day 45 posteonceplion

Ao shand teral borses, age hus oln beon
slown to be g magor factor [u Telal loss rates.
Liscos st al, 19907 demionstrated thul feinl Joss
wowaey, mares of Sable Taland Caenadu, hetwaen
Drswe X200 amd termn weas 007, 4023, 250, and
S A% anmmlly aver 4 vears Thie Getal Toss rates
were age-dependent, with a 26,75 Lo for § pear
olds and 0 3 R% oss fior 4 vear ulds, Lo oor sy,
aady prures =0 years ald woere locluded, thus it
isunlikely Ut oge hod s significant effect upon
the 2-Juld differenee it prommaney Sod [uiling
rates Furthorore, oo envizonmental besks Tor
the. difarencms cocms widikely, hecanse the 2
Bercs inhobit the same jelasd. Photoperiad, o
rante, and Food supplies wee squivalent, and bogly
herds originate from the same gobotic fore
hearcrs,

The mosl probable comse tor the differe moes
in pregnancy wod Fouling ratrs i lactalloaal in-
cstrne, g Gedwdition in mores doving wlilel ove
Eation docs nof occur (Day 1908, Rirkhardr 1045,
Raberts 1671, Licux 1975), In domestia mares,
thiis epndition persisle i o lurge peroentage of
luctuting mares onthl the [oalds weaned, oamibh
al, 4 mzmths, This perfod of an oealatory Ta:
labio] woestres has boen chacactecized by very
srmall ar ahsent cvartan follicles (Day 10550 In
voatrnlled experirments wllh domestic mbres,
maowiaeg the Foal ot perturdtion hastesed the e
tiiro of st dn 3 oof 4 mares wheres all 4
e Uit porsed thedr foals normally were an-
eetrus (Ginlles et al 1972} Om: Assateague I
Tanil, wezting saldimn aceors seoner than 1 yEar,
15 rﬂ|T|:r comaon b 2 venrs, and in sane k-
stamzed bas Deen obsecvesd ab 5 or 4 yesics o
contrast, aboul 805 of the fraly of Chincoteague
MWWN mares are rennoved anmally in Tuly

Crar resubls differ significantly from those ol
Woelfe ef al, (195880, who examined pregnancy
rates among 583 Lol mares =2 vears pld, in
-"'In'-*ada., Dl‘l."gl:l.ll., amd ‘r'l-":r'l:lnl.in;v,;. The PICETAN-
oy rabes for horses in thess sabes were 570,610,
and 81 4% JtdpEi.'li.i-el}f, with on ditferences be-
taeon lactaliong and nanlbctating mares Soie
of the differances between the temilte of aur
sty aocl Hleose of Wolfe et al (RS oould ba
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the resodl of differet pregmney  tesing prn-
erdunes and the accuravies of these tests. Walfe
ot al (39550 toported acouriey rakes of §1 8%
for plasma progeslerone concentrotions, §30%
fior plasmus estrogen, and 53, 7% far plasma preg-
nant manss serum gonadoloopin (PMEG) The
s of wialy plasenn progesterone: messureinenls
loe pregneuecy detectiom it horsee i potenbislly
Ligaciirale {Hyland 18900 and the same b5 e
for urigary JPE0 - messurements aloge, Jasely
horsuse of the high incidencs of persient cor-
e dibea b omares VUrinery EC concenfiro-
Hons, however, reflect the presence of 4 vialide
by aod diop previpitoashe within hoes of
the death of (he Fetes (Kasman ot al  1945),
Comsequerdly, wecurscy of preamancy deteclion
in mares appioaches 100% with orlsary. E G
eoncentyations aloae  Evans ot ol F84, Kasnan
ot al 1988) 100% lor wrinary B0 5wl 1B
eancenfration: logether (Kirkpotoek ot al
1880 1, and 835 for Lotal Tecal estrowens [Bam:
betrg et wl 1854 Kirkpatrick of al, oo,

MANAGEMENT IMPLICATIONS

Cuntiol policies for fornd hovses Tuve bistor
eally cenlered araund the semoval of b,
particularly young horsee Becsuse our results
sugest that Feral borses increases conception s
in pesponss o the remeval of Foels bebore wenn
ing, a poliey af temeving voung, wrseanesd
Teorses cun lead togreater fooundily amunee Lheis
mothers. Coaversely, the romoval of weaned
norses will be wnlikely: to heve anyslgnificant
cffect upun Tecundity of the mothers. Fuluse
managenen] policies for the comirel af feral
hotse populations sheald consider compensatory
reproductive cesonses of the mares Megand lose
of whether actual removal or contraception =
':mp1tf!|-'{'l:|. as the conlrol method, «fFarts shonld
tnens om mares =8 vearsold, and these without
foaks. Conversaly, the rewoval of Faals or wear-
Eergs shionld be avoided bevauss of the proha
bility of mereasing fecundity among Hheir mares
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