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The Feral Hores

HORMONES AND REPRODUCTION IN FERAL HORSES

Tohn W, Tumer, Jr, PhD? and Jay F. Kirkpatrick, PhD?

ABSTRACT

This report addresses the basic reprodective biolopy of
the Morh Amencan fersl horse. With a basis of population
recoeds to establish a framework, experimental studiss on
specific and sexsonal aspecis of sexval behavior and social
behavior are disvussed with special stention w elimination
marking (scen! marking) behavior in sallions and estrus
behavior in mares. In addition, the physielogical basis for

_the hormenal control of reproducticn in male. and female
‘eral horses is presented. with discussion of specific expen-
ments. Definite and cormelated seasonal panerns of plasma
st terone @nd elirminata marking behavior in stallions
gre examined, and hormonal patkerng and events of the
estrus evebe of the mare are pregented. These aspects of feral
horse reproduction. are then anterpreted with atengon
integration of procesies, and comparisons between the feral
and domestic horse are made,

The free-roaming feral horse is 4 magnificend animal, Tt
ts a proud animal which has demdmstrated irs capability to
survive in karsh environs with cold, stark winters gnd hot,
dry summers, Almost as 3 esbmonial o iz survival
ability, the feral horse has reproduced efecrively in these
conditions, and growing populations heve boen the rule. It
ks the purpose of this paper 1o examine imporfant aspecis
of fecal homse Teproductdon, giving a COmMpOSite pictom
bised un our own studies and those of others, Our studies
have focused in the Prvor Mountain Homse Range tn south
cenmal Monana and i the Challis Horse Range of central
lcltho, with some data also denved from ranges in
Califormia, Mevada 2nd Orozon,

Thne most useful pacamesers for studying reproduction in
wildlifs populitions are found in population recoeds,
bekavior and physiolopy, Tn our Feral home research, we
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chose o examine popelaton records, seapal behavios,
eliminagion marking (scent marking ) behavior and the levels
of hpemones in the blood

OF course it 15 negessary 10 consider these paramerers in
the coniext of existing envirpnmental faciors, such as
seasomiliny in wmpersure, photoperiod and precipitacion,
food availability and quality and predasion, No reprsductive
pattern study can be complete without recording environ-
mentzl conditicns and comrelating these conditions wath
chinges in reprodective fumcuon across time e establish
prassibie mierchons,

Population Records

In some -herds, reasonably consiseent and accurale popu-
fucion daza have  been collected 1249 A& swiking  and
important aspect of foral bome biclogy is the disdnct
seasomelity in foaling a2 shown in Figure 1 This season-
ality appears to occur Inall ranges studied and the similisgy
of patiern berween the Pryor Mounmin and Winemocca
runge are excmpliry. A composine of some oiher wseful
measures of feral borse reproduction based on dats foom 7
ranges 15 presented in Table 1. Perhaps the most significant
fact derivahle from this 12ble iz the wids range of valoes for
most mewsumes, This reftocts the range-specific and often
noa-generalizabie characeristcs of ndividual populatons of
feral horses. An important consequence of this, a5 will
become apparent in the considerztions of feral horse
population control presented later i thess proceedings, is
that optimal management methodologies may be differen
For each ranpe.

The average annual rate of popalation mcrsitse 45 near
14%, with a ranze of 11% o 20%. This raw of increase
will prociuce population doubling aboul every T vears,
Pregnancy raies are hiphly varalle both across vears and
among ranges, with 8 range of 35 o 85%, ie. 35-85 preg-
nancies per 10 mamre mares per year, There 15 also consl-
derable difference in the pregnancy raes among different ape
groups as reported elkewhere fn these procesdings and in
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Figure 1. Scasonality in Toal production in fwo feral horse ramges, Winnemmoos, Nevoda and Friar
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other studies. ™t Mares aped 4 o 15 ypears penerally show the
highest pregmancy raes: The length of gestaton i approx-
imately 340 days and, unlike other charsceristics of repro-
duction, is quite uniform across herds and individuals.
Reported foaling: pates, agamn vanable, across years and
rasipes, tend o be dower than reponesd pregnancy rates,
suggesting sigmiicant foral foss.

The sex ratio {M:F) appears to be less vanable than other
medsunes, averaging 098520075, Repors of feral horse
lifespan in the early 1970% frequendy gave 15-18 years a5 a
maximum. However, as the nomber of horses studied has in-
creased dramazically in the puse 10 years and age assessmant
wchnigue has improved, the lifespan has been found 1 be
18-25 yeurs, with only 2 small number of homes, osually
lone males, reaching 23,

Behavior
An understanding of feral horse reproduciive paterns

TABLE 1
What Wa Found In Population Recorda®

SUBJECT RANGE
Annuat Popalazion Inceace 11-20F%
Pregnacey Rate I5-E5w
Foaling Faie H-52%
Sex Rado M/F 03L-1.06
Lifespas (years) 18-25
Repenductive Lifespan {yoas) 221
Bard Size 324

#fisea bame i solectod anme] recomds from LA70-1963 in T
differenl manpes in Moniana, Idaba, Oregos, Fevada
and W ysaming

Yolume 6, Mumber 5

{ 7o

requires a knowledge of the behavioral framework in which
the sepeoductive process occurs. This knowledge becomes
extremely imporiant when the Impact of external Forces
asancizted with management procticed must be nssessed,
The sociul unit of the feral horse & the band. Therg are
harer bands and bachefor bands. The formes usually consist
of 4 harem stallion, several mares and their immature
offspring. Occasionally, a second or third matuse, but non-
daminzant male will reside in a barem band The frequency
of this latter condition is herd-spacific and appears in the
paper by Kirkpatnck and Turmer in this proceedings.

The choice of wseful behavionil endpaints in studies of
feral horse reprodacticn is based on the frequency of oceur-
rence and the impadtance of the behavior to the integnity of
the soctud steycture, especially 10 the maintenance of the
harem. An example of the frequency of ofcurrence of
various behavioral endpoints is presentsd in Table 2.
Motice that sexual behavior (mounting dnd copulation) i

TABLE 2

Frequancy of Vatlous Bahaviors
Exhibited by Faral Stalilons

Bohavior

hEaumling
Caopulation

Threat

Fight

Handing

Mutaal grxming
Submiissicm
Ellmination marking

Frequency af Display

EowS homms

STawid on 68 h of chasnation ol 13 Sallioss |8
Agril, May and Juns



very imporumt for assessment of reproductive stace, But the
frequency of occumence §s 50 low that it i3 not a
statistically refiablez endpoint

& brief description of the sccial lide lstory of a harem
band will make importunt harem behavicral endpoints
readily identifiahie, When mabes reach sexuil matunty, they
are routinely ejected from their band by the resident harem
stud, who will usslly md wlerzie the presence of another
senuilly mature male. These cjected males vsnally join ‘a
bachelor group of other malgs, In g subsequent bresding
seuson, the young stallion, sometimes through 2 conpera-
tive effort with his hachelor coharts, will attempd (o gatkser
a haremy of severdl muares by meshods canging from
apqressinn to outright thievery. Donng the breeding season,
when mares periodically enter estrug and ovalae, he will
keep thess mares i close pronamity by herding thern, jnd
ke will mate with them. Alse during the brecding season,
e will demonsiraie his claim io them by marking their
eliminatons with his own elimination (scent markang] and
will bgpressively defend the bagem i necessary. Clearly, on
the hasis of this deseription, individual behaviorl messores
can be divided tnto two proups: 1) seseal behavior,
inghuding famale estrus, male mownting and copulubion and
2) non-sexual behavicr which 15 pomarily  harem
mamlemnce behivior and includes herding, harem delense,
apgression and elimination masking {scent marking

O the basis of frequency of copurrence and importance of
the ahove parameters, we chose o sxaming seasonal pal-
terms of fhe following behaveoral endpoints:” mounting,
esrus, copulation and elimination marking behavir {scent
markingy,  Degails of prorseol and resuls of these swdics
are peporied elawhere P30 The dara are based on mere than
SO0 hours of direct ohseovaton, oftén wsing BX or 10X
binoculars or a 2U-40X zoom spoiing scope. The methad
consteled of locaing one 10 several bands of horses an the
earky moming and obsenving them throwzhout he diy 10
estahiish sexual and mazking behavior pattemz i the ¢on-
lext of other datly peovines, Fenodie abservadon penods of
24 howers revealed no maior differences bebween Gaviims and

b 2 ot M

Figure 2. Feral stallbon cabiibizing Aehmen,

T which dsonn alfactiey behavine bdluded 16 soent

murking nu,-l:l'n-ll;]..
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righttime behaviee, Oaly data collested when honies wene
umaware of chservens was nsed

Muounting consisied of the stallion approaciung the mare
from behind, with or without penneal sniffing, rfsiag ap
ower her hisd guarters and ¢lasping her sides with his
forclegs, with or without pelvic thresting, Apempled
maunils encing prematurely by female resistance were record-
ed 2z mount, Inromizsica with or without gjaculaton was
rocorded ws copulagon.

Sialhon 1:J:|r'|'|i|i:||:||:_u:'| mu.rk_iull babuvior (EMB) wus de-
femed as the immediate bekavioral response of & stallion to &
wrination and'or defec ation made by another hose wathin 25
m of the stallion, EMB was rarely exhibited by bhand
members other tan the haem staflion, and was poimarily
directed fowird elimnations made By mares® An EMB
response was recorded caly when (1) the obicrror wimessed
the efimination serving s o stimules and (21 the marking
response was initioed within 1 min of the elimination. The
minimum cricerion forun EVIB response was (a) deliberice
mewvernent o the ehiminaiion siee, (b smelling of he fece
of e swith oorosathoer fleshmen (2 scene-sampiing
hehavior involving head extension and Iip curling [Figure
201 andd 4o uetniingn ar defecarmnii on the ite, The kehayior
wis quantified by dividing the number of responses by the
number of elimnatons which coturred (the ehmmanan
marking hohovics geaticni or EMBQL

The results of the seasonal bebkuvior patlern siody e
presented in Figure 3. Notice that male sexuval behavier
measures and EMACY show o distinet arkd similar sessonal
pazern, with highest frequencies dunng the brecding scason,
Thigs, greatest male behavior reguencies occer dunng the
period whan mares shaw evtus cyeles (aoftomn GF Fygere 3,
Howvever, it appzars hat the stimutasion for EMB 35 not
dependont spon estres ovcling, since significans EMB oe-
ours in March, prior o the onset of estrus Cycling and in
FESPORES N Prefrant maess A more detiiizd reprasemiation
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Figure 3, lngidenee of muanting und copulation
eorrelined seith eliminatiot marking behavior
fpaiativee (EAERON Tor Terul stablions ino vurioss
mimths during the your. Lbuta liae & moce Lhan
A0 hears of divegt obsorvation of 27 harem
stullivns and thelr hamds,
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Figure 4, Fregueney of ellinliation marking
hehavior by ferul harem stalllons b rsponse o
elimlnation by harem mares: Eliminstion
murking. belavier guationt (EMVBED = pumber of
skalibn responses divided by mumbcr of mare
elimiparions within 28 meters of stallion, No
cisponses aeclrrd in November, Docember or
January. Yulues In parentheses are numbers af
nhssrvations,

of the seasonal pamern of EMB is presemed in Fioure 4,
Metice that the EMB & highest in May and June, the peak
breeding peniod and s almost son-eaistent from November
tirueh February.

PHYSIOLOGY

Line of the most valmable yet difficol aress of sudy in
wildlife reproduction is physinlogy, A leral horse can be ey
remely dangerous and dilficuft to capiure, making colles
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ton of blocd samples from these animals quite challenging,
Monetheless, we were fortunate © have 2ccess o horoes
penodically cagtured by the Buereas of Land Manapement
ard were afle 10 rike blood samples on these occasings, My
mieasering the levels of severil hurmones in klood tiken at
varows times of the year, it was possihie 1o roughly ssess
the sexsonal seprivdoctive soee of stallions and mares,

Befur descnbing these studies, kowever, it is necessary
o review some very hasic horse meproducrive phyvsialopy.
The goaads kave pwo primary funcoions. One s e
peoduction of gameres (sperm or ege) and the other is pro-
duction of steroid sex kormones (lestosterons i male,
esmopens and  progesterone in fermulel In simphiied
fishion, we can state tht these sternid sex hormones are in-
valved in: 1) control of release from the pinsitary gland of
the reproductive hurmones FSH ifollicle stmularing hor-
mone] and LH {leraindeing hormane), which ire needed for
mutking pameres and steroid sex barmones in the foatads, 2]
conrol nf s cual behiavior and other reprodocton elibed
bethavror and 30 marmteniance of the reproductve tissues asd
secnnddsy sex churacierisios,

In our srudies, we wers interested promarnly in 1) and 2)
above, This relaticnship is disgrammed in Fipure 5, A olass-
wal feedhack loop depicts the Tegulation of Blood levels of
pituttary and gonadal hormonss. For the purposes of this
discussian, e loops in the male und Female e fdina
similar and thay operaie in the Same fashion 25 e (hermo-
stut loop inca furmace (e, when the blood lvel of &
bnrmone geks high, the hoemore producing gland shuc
dowen. when the hormnone level then drops, the hormiane-
prostucing eland tems oo,

Since hormones affect both gamets production and be-
haveion, 1t was of interest 0 examine seasnmal hormnone
patterns 0 the male and female and their relatonskip 1o
Pebivear.
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Flgure 5. Simplificd diagrammutic representation of bormonal eontrol
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FESTOSTEMAL

Flgure 6 Tndividual disroul paticrns of plasma
testusierone. In three caplive ferad stallions
(W, CC and BJ

Male

In the male we were prmanly intcrested in plasma
testosterone levels. Since many hormones show a diurmal
pattern of changing levels in the blood, iz higher leveds at
sneme fimes of the day than @l others, we mensured plasma
s osterane in samples ken via mdwelling vemous cithes
wers a1 hourly intervals over 24 hours from three guistly
standing tethered smallions. The detals of this smdy have
heen previossly reported by Kirkpamick e wf ®. A definite
dizmal pattern was evident (Figure 6} with the lowest
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PLASMSE TESTDSTEROME

MAR MAY JUL

values aroond midnight and highsst values around SAM.
During the perind from about [0AM to SPM, values were
platcased, and all samples for the seasonal feslodternne
study were collected during this penod, An additional con-
sideration was the possible effect of capture stress on the
levels of plasma hormones. Tnoa separate study, Kingpamck
er al found no significant effect of capture by "heading and
heeling (the technigue used in the festoserone sudy) of
the biood levels of comicosteroids, hormones which are sy
ally released from the adrenal gland in response 1o "signi-
ficanl® swress, 1i was ihercfore, unbkely that testosterone
levels were wffected in these swidies, since testosierone
release appears mintmally responsive o aclle siress. With
thiis backgroend dma in hand, bloud samples were collected
from 34 stallions at dafTerens times of the year and assayed
for tososterome The resulis are prefenied in Figume 7.
Thess daty demonsuae a definite seasonnl pastern in plusma
testesterone in fersl siallions, with the highest average lev.
el oecurring during the breeding seasom, This sessonal
pilflesn in estosteTURe wils reminiscent of the seasnnal
patrern for sallica EMB, and whe the 1w sets ol data
were placed on the same Hine seale, the curves were aliwst
superimposable (Figure 8} Thus, thers i 3 close comela-
tion between plasma estosicrone levals and incidence of
EME. Although no capse-2ffect relationehip bas feen proy-
cn here, there 12 stong evidence tn several cther species that
scent marking bekavior is wstosterons dependenr 1512
Ancadditional opporiunily D cxamine the testosiesone.
Behavior relationship srose when we wene able 10 obrain
blood samples from 21 two-year-old males. Nineresn ol
these male: had plasma testosterone fevels well beiow the
range for noemal adult males (24 ng'ml). These nineteso

I__I__LL
p=T n=z2 A=h n=T

8ER oaT DEC

Flgure 7. Scasonal pattern of plasma iestosterone |n feral stallions. The samples were collected Trom

3 ferad stulllems cup!unpd. on thelr home range.
254
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Fizure K Comparison of seasenal partern of plisma testosterone and climinatlon marking bebuvior

aguantignt {ENVTBO G Feral stailbons

malss wso had undesgended tesies and had oo yer baen
pjected from their raspective harems (Table 31 Tn conmast
penr of these males had plusina testosterone levels in the
 mormal adult rnge, kod descended testes and had recently

been exected from their nespectivie horems. Again. these dita
are consisdent with {ha h:|-'|_11:|ll'.-e'.3'i5. af ait ir:l:‘:t‘:'.'l;-lrll soncial ha-
Ravionr role foe esiosenoae. in male feral hogses, but with
only two horses in the gjected group no (ion conclusion
can be drawn. A final prece of evidence for this hypaehesis
wos obtadned inocompaning the social staus and plusma
testosterone fevels for three similardy aged acult Feeal males.
As seenin Table 4, bwo of these males (Welfase and Crook-

TABLE 1

Relationship of Social Status and
Plasma Testoslerona in 21 Maluring

Feral Mals Horses

ed Creek) with plasma leslosterone lavels n dbe normal
aduit range were haren studs with o docurmenged hstory of
sifing foals. In contrase the third seallion {Black), showed
testosterone levels o the tmmatire male rape &spllt:
being & vears ald. Inzerestingty, he was a bachelor and had
never even attempied 1o gather 8 karem, which is guite
unustiel for a ferad stalhon,

Femala

The crtgal facwe determining the onget of kreeding in
ferul horses s the entrance of (ke mare o éotmus, On the
basis of the hormonal studies aleeady discuzsed, 1 appears

TABLE 4

Relationship ol Socie-sexual Stalus to Flasma
Testosierone in Three Matura Feral Stallions

SOCTAL ALGE PLASMA
STATUS n  RANGE TEST{)-
{manths) STERONE TESTES
{ngtul)
Ejecled
frivm T T3-24 135 Desuended
Harcm
Mot
Ejeeted 19 3-8 TR - Lipdescemiod
[rom
Harem

Voluma 8, Number 5

FOCTO-

STALLION AGE FLASMA
[yesars) TEST (- SENLUAL
STERDONE® ETATLS
fn'mi) 1972-1074
Crooked i 2 0rllA Har=m Stud,
Crech Siped Fraly
Welfare 0 S i Haem Swd,
Sired Foads
Black B 15404 Bachelor,
Mever
A.I.1.|:|1'r|1l.|:d
Har=m
Gulbering**

* Dihumal aversge
** Thix 1= highly ureasal for an adull siatlion
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Figure & Compurlson of gspects of the estrux cycle In ferul ond domestic mares

likely that the stallion i capahle of being sexuully actve
prioe g the onset of the brecding sason, Thus an snder-
n|.n:.r:|i||g 0 the Caoee wihich .'-:.'gul:tl.: thizestius evele i the
mare 5 imponant. Some inssght can Be obtaimed by ob-
seErving gury behavior and determining et s patierns,
Henvewver, behuvioral mezsures ulone do not always pive
relinbie infodmaton aboul Temale reproduction, since il is
well knowen i several species thial e san oocir without
cyulaticn {egg release from the ovary ) and ovuelicon <an
cccur without visitle estrus, the latker called silent hea
Fortamaiely, with BLM cooperaton, we were ahle 0
periorm a Jong-term study o reproductive hommone paiems
n ferad mares. Four feral mares captured in the Prooor
stuntnn hosse mnpe were mantened Tor 16 monss i an
curdocr enclosere (LOGINY} with wind sheller ono one
sefe, Alfaifa was provided and ad Lb walker was avilable
when anow wa absant Smell Blood sameles were faken
ewvary third day alier X months acclemacion for messurement
of hormenes, A Quarter Hocse stallion kepd inoan adjacent
en:closurs served as a pezeer Jor degection of gsies, Deils
o these prodocols ame avinlible inoa prevaoes pubheabon 5
T hormones  measucst In this swdy weéee Lineinizing
hormone {LH, progesternne and oal escrogens. Althouph
8 hrief sview ol (he e of (hese Bosmonss ooman
repraduction muost suffice “here, complele books 4 the
subpact of durmestc mare reproducBon ane avialabie?
The kenpth of the istrus cycle inthe horse is 2022 days,
with esrys: (heat) comprizing 5-8 davs of this cycle. A
255

summary Companng aspects the estrus cyecle In domesiie
unid fer:il mures 15 presented in Fiouee 9. One notable excop-
tion o the generally sioilar characteriangs s the distnculy
shorier length of the brecding seasca in the feral mases,
whey eveled oaly from nue-April through Auzust, Estrus is
the curward sipn of cyolic changes ocourring in the ovary,
Estrus behuvior ooones i £25ponss o ncredsing production
of esmogen by the ovary, The esimgen made by the aviry
alsn plays two other important roles. 1t helps prepare the
ewary for ovulation, and 6 ignale the beain and pisaitary
that the ovary 15 ready o ovelate. The response. (0 Lkis
latter sipnel 18 4 rapid releass of 2 larpe amount of TH from
the pifuitary inse the blood siream, The refesced LH rexches
the nvary and causes biochemical chanp es there whish resilf
in the release of 1he eg2 (ovalation). Since the mare ix in
hizat for several days before and after the cwulalicn, There s
a pood. chance thar sheowill-be mated and that prepaoney
will eocur, Thus esropen coordinetes behavaoral, ovari
vl piluilary  events, maximuring the opporunity for
reprslucove success,

Cinge ovoligien hie oocurred, the pvary endergner physi.
Cill @nd DICCOCmECal Clanges over 29 nours Tesulung in i
structure called the corpus lueuin, The cocpus listem os he
primary soarce of e hormone progesterome. 15 pregnancy
ooy atter pvuladon, propestesone leesls e blinl e
and remain elevited until birth, If preprancy does not oerus,
propesterone levels rise and after approximately fwelve
days, tee corpus lufeum degenerzies and progastarons lavels
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Flanre 10, Seasonad pattern of behaviors! estrus, LH, progesterane and fotal estrigrens in & slngle
feral mare. Bluxl samples wers Gaken very third day tlirgughool the year. lehuvinral estris was
masitored using & teaser stallicn ving In un adjadent encimsure.

drop.- & new crelehen begins.

Figure 10 shows the annual partern ol exlrs cycling and
repruductive hormones in one of the studied feral mares
iColismbing), while Fipure 11 s an expanded view of twi
cycles from a different feral mare {Suntlower) during the
peik hreeding season, It is notable in Figure 10 thut ovi-
Latory estrus eyclas in this mare are confined 1 June, July
ard Aupeil. Combination of cycles for all 4 mares clearly
showed thit ovularnry cycles were present only [rom mid-
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Figure 11, Exampbe of hormoenal chamges across
two anulatory cychs during the breeding season
ln one Tersl mare,

Wolume &, Mumbaer §

april 1 e end of August, indicating a definiie seasonality.
This seasonaliy ocourned despite the high quality of nugn-
ticm, u luct which suggests that reproductive seasonalily 18
not dictated by inferior nutritional state, Furthermore, 45 is
representatively seen in Figure 10, estrus behavior was
sometimes chserved in the absanse of ovelution {see Figure
10 Sepr-Oct). When ovanun cy¢le hommane levels .
domestic and feral mars were compared, as: shows o
Figere 12, it was apparent that vidues were similar with the
gxceprion of the precwalatory LH surge, which was CURLIE
tently larper in feral mares, The reasoh for the later
differences 15 woknown.
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Figure 12, Comparlson of feral and damestlc
pares in terms of plasma levels of several

kormones during the estros cyche.
25T



As we noted earlier, it s diffscult 10 draw firm conclu-
sions from studies with 2 small nember of animals. On the
nther kand, we wero forunase © have been able o collect
even these data and we [ound no reason to bellave thess ani-
mals were usnrepresentative, Thus, based on the above
studies, saveral caclicns statements may be made regarding
feral mare reprodectve physiology and behavior. Firstdy,
ovarian cveling ocourred from mid-Apnl through August,
limiting foaling o the optimal sorvival perind. Secondly,
reproductive hormone pattems in ferl and domestic manes
werg similar excepe that the LH peaks were larger in mag-
nitude in foral mares, Thirdly, the LH peaks were consis-
tently followsed by & risg in progesterone, indicating as-
sociation of these peaks with gvolasgion, Finally, behavioral
estrus, desplie its frequent use as behavioral measures, 13
o relizble indicator of ovarian cycling,
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