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ABSTRACT

Racent sudies have suggesied thar various aspects of
reproductve biclogy are stikingly different among the
many kerds of feral homses amd p.:r'li&ﬁ {E. nu:i.l'.l-.h'l'l-r.'.} in
Norih Americd. The greatest differsnces include (1} shamply
seasonal versus yeur-rounsd mating and foaling patresns, {2}
mare hehavior at the time of parmriden, (3) forced
copulation and incest, (£) exclusive bresding by a zingle
harerm stallion wi bresding by two o more stallions, and
(5] fecundity, The causes for these differences are discussed
iy terrsiy oF penets angins of the vanous herds, ta lenpth
of wme each herd has been in 8 fres-roaming state and
subjact o the forces of parural selection, the ecology of the
ranges inhahimed by these hoswed, popuelatinn density, and
B rabins,

There is no record of scendfic swdies of the North
American feral homse [Equer cebeilus) pror o 1970,
despite farpe oumbers of the anmmals, particulaly in the
western LS. In the early 1970s developing inzerest in the
preservation of these horses led o protecive legislaton,
and @ new awareness of the feral hosse situaton stmulzed
numernus sedies of feral hozse biolopy. Since 1970 at
lesst foeriesn differeng feral horss herds have been Studied
with tufficicnt care and breadth w provide some under-
ssiending of the social organization, behivios, and repro-
diigtive biclopy of feral homses,

Atempts have been made (p strecpure management
policics around the svailable Ficlogical dat, but a failure
i view these data in o comparative comext bas lerpely ob-
scured the diverse natre of the feral horse herds. This bas
led o gonfusion and disapresment among thise who make
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policy, Similarly, the imorepse nomterest i these homses
has spawned a peoliferation of popular liceratere, which,
while imtercsting. 15 often without sound scienbfic foun-
dation, Finally, the orpin of most feral hore berds iz
unkrian and speculative at best. Thers 15 Littie reliable data
o document how long these animals have been o 3 fres-
Toaming siate and subject i the foeces of narral selecrion,
Elingel= meviewed the comparative social crpanization of
wild equids-and in 3 faegr paperst made (he first atlzmpd 10
cxamuine the comparaove beolopy of Merth American fecal

“eguids, This Bieer review moluded diga rom six feral homse

ranpes, and it suppested that the ferzl hoese herds of Maorth
America represented a wide specirem of social organizaton,
behaviar and biciopy, MoCon® meviewed the compasibive
behaveor of Morth American feral hories Om 2 mone Sompre-
hensive level and also suggesied than there wen dilferences
among the animals from different heeds and ranpes. MMany
aspects of the evolution and the present pattems of
reproductive biclogy emadn unaddressed, 1t iz the purposs
of this revicw to examine the comparative reprogdueciive hio-
iogy of feral homses from 14 different and penctically iso-
faced berds in Nonh Amenica, The dafa were taken from 37
different studies. A summary of herd bacations and references
is given in Table 1. Specificatly, this review will examine
reproduction & a funceion of seazonality, age, and the social
structure of the band, as well as fecundity, forced copu-
lation, ingest, and the behavicr of mares durng foaling,
Seasonality: The majority of studies indicate thag feral
homes am sharply scasonal with respect o breeding and
foaling. Horses from the Pryor Mountain  herd'iiad,
Wennemueea (Hall, vnpublished dara), Swne Cabin Yl
leyls, Red Desentt, Careom Mationa] Fopest®20 Albenath,
gnd horses on Assaicazoe Island=6.", all have a well defined
brecding and foaling scason. Among these homses brecding
comemences in March and ends in Aupust, with peak
activity in May and early June, Foaling afier Aupust 31 s
very rire @nd 15 best characterized by the Assatesrus homses,
where 13% of 85 foals bom over an eight year perod
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TABLE1

Hard ldaniiflcation and Refersnce

Reference

Herd Locatlon
Pryot Mauniam Feist, 1978 Hall, 1572
(Maalans) Perkles, #f al, 1979, Tumer,

g al, 1979, 1981; Kirmatmck
& Tumner, 1983, Feist &
MeColloaph, 1975 Kidoquirick,
o ol 1977; Angle, ef @i, 1979
Wigtem Alberia Xaleer, 1978
Milksr, 1975, 1981, L1983
siiller & Dennson, %79
Deepaiston, FUTH,
Bowd, 1973, 19E0

Bod Theserd
(Wynming)

Swome Cuhin Valley Greep & Grees, [9Y7

[Mevacda)
Wassuk l_-lm:ge [(Mevada) Pellzgring, 1571

Carsofn Nptional Malzan, 1978, 1980

Forest {ew Mexion)

Crand Canyvon {Anzona)  Bewper, (977

Gratine Rarge (Nevada)  Berger, 1983

Winnemuisa [Mevada) Hall {uppublished)

Keiper, 1976, 1979, Keiper £
Hoaps, 1984; Zervanos & Keiper,

157%; Houpt & HKoiper, 1984,
MPS, 1555

Assaleapus Tsland

dhdarylat )

Shakelferd Islaod
{Mnrih Carolma)

Buhenstem, 8]

Bubla [land Welsh, 1975

(Muva Seotial

Chaltis Turner & Kirkpatrick, 1782
(Ida) Kirkpamick, et ak, 1982

Seal & Plotkn, 1983

Beaty's Butte (Omegen)  Eberhardy, er al, 1952

appearsd in Apnl, $2% in May, 31.6% in June, 104% in
July, and less than 1.0% Im August ard September!”,
Salter ™8 reported that 97.3% of foals were bom by June H,
in Albera. Sessonal foaling pattemns for three different herds
are illustrited in Figume 1,

There are, however, a few notable exceptions to this
seasonal pamern.  Altkough, as moted above, the Carson
Kutional Forest horses showed a seasonal foaling patern
consisient with other herds, Nelsca® wimessed mating
activity throughout the year. Berper® also wimnessed year-
round mating actvity among hoses m the Granite Rangs
of Nevada [n these two cases foaling was seasonal, from
March to August, despite the cceurmence of year-round
mating, Welh?? on the other haricl, reported both brecding
sctivity and foaling throughout the entine year among (e
Gable [sland hoses despite peak acHvity for both parameiess
in the late speing-

The seasonal breading and foaling pattem seen among
most herds is most likely a function of mare reproductive
phvsiology, Kirkparick and Tumer'® examined the inci-
dence of ovulation and behavicral estrus among Pryor
Mountain mares of proven Fenility, Estus cycles with prov-
en ovulaton occurmed exclusively from Aprl to August,
although anovulatory behavieral esuus did occur ooca-
sicnally from Augest o Movember. Sinee Nelsoo®! am
Derper! wimessed fall and winter mating without subsequent
foaling during these seasons, this BCOVITY Wili M0 likely @
result of the anovulmory behavioral estros descred above.

Why the Satle Island horses should breed successfully
year-round, in the face of smict seasonality clsewher i
Norh America— and particularly when one considess the
severity of Norh Atlantic winiers— desenves more intense
research hut temains unangwered ot the moment. It is note-
wortly that the sharp seasonality of feral horses s in
pontrast o a les3 seasonal preture in domests horses, where
the incidence of ovulation ranges from 60% in Seprember
0 ahowt 0% in December!i4&363L It is doubtful that
numtenal differences account for the dispariny in the -
productive seasonality between feral and domestc homses.
Kirkpatrick and Turner'® placed captive feral mares [rom the
Pryoe Mountain herd on a relatively high pline of nutridon
but ovalation siill failed to occur after August, Kirkpatmick
and Turneri® specaiazed that natural selection has resulied in
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i fhichly seasonal reproductive panerm which tliming foaling
t0 the pericdt most favaeable for syrvival ol foals,

Sexual Maturity: Throe years dppears o be the ape
when foaling 5 first successful In the Prvor Mounine
PREs chid nod foal until age threetdies, Among the Accy-
wapue horses, mames came inlg estngs during the second
SUMMer and mares younger than three never fudled®?, In
Aliverta, Salterts vommonly observed the breeding of rwp-
year-old mans, but only one ever loaed as o resulr of these
breedings, Welsh® noed essenually the same situaton
among mares of the Sable Island herd T youngas|
sexually mature mare was two years old and the younpest
Ruccessfully parturent mare was three, Boyd* alio noed
SOme seaually madure twooveur-old ergres breeding in the
Red Desert, bul no mazes e Jess than thiee ever foaled,

It also appeass thar three rears 6 the entical ase for
suceessful reproduction amaong feral stallinng o the Pryor
Mounsan - herd®10330  ang the Sable loand  horgesat
However, Boyd® claimed tha staliions hegame sexuaily
Mullwle at age ta0 among Red Diesor horsss, Althoegh
Feist® reperied occasional arempes by male foaks i the
Fryas io snogm rares, a5 often & mop the ACmgEs in
MCURE were made upon the mares” flanks. demans lrating the
nexpericnze of the foal and bringing into questeon whether
this hehavior wag dciualiy sexwil in namne,

Parturition: Nommally the  hasem stllion: will not
PETTEL mares to stray from the band, byl an exteEpting {o
this rule 15 seen at the lime of PATTUNGON. AT this timne the
mare will wander some distanee frem the band, ysually to g
serel of sheltered spod where she will foal, From one w
Inrce days lter she will rejoin the band. This pattern his
been mpored i e Prvce Mountains 3% e Wassul
Fabpe? Stone Cabin Valley,®  Alberia®® and Sable
islznd®. On Suble Island one mase was fegoned o use the
=Rict same birth shee for three vears in a row,

The ane sxcepdion ta (kis PElem s seen among horses
of the Red Meseaf where mares seldons left their bands 10

foal, but rather simpdy Baid down next f the hand and pave
Bisth. Bovd speculated thar this behuvior resuhied from a
lack of cover and simply {he inability o find an iscdated ar
hidden location. This seems unlikely, since there is pon-
siderable sape and preasewood on the Red Diesert

Forced Capulation and Incest: Few studies have
directed any anention 1o these topics. Berper® reporeed that
when new sullions assumed conmod of a harem in the
Cirnite Range, it walk common o see them harass mares
already pregnant by the Previous stallion, The harussment
consisted of persistent and gapressive biting and chasing
until  ahortion  was Presumably  induced. Fallivwing
ibormion, the siallion forced copulation. The jwthor,
however, cited no evidence that prepnancy had been
dizgnisad mn the mares studied, nor was any cleqr prodd of
abartion provided, thus these data must be viewed wigh
caution, Walth® roported wimessing o few foreed masings
among the Sable Isfund homes ilthough he repore: noing
vomparible t the induced abortions deseribed by Besper® nor
wem new harem stillions involved in the fived mutings,

Hall'™ repesrted gt sallions were never wimewsed
breeding their dasphiers in the Pryar Mountaing.  Welsho
however, reported a single incidence of 2 stillicn breeding a
daughter on Sable Fskind In conirast, Keipoer (ipersonl
cemmunication} reported that 354 of the mares an
Assitezpee Island remained with their fathers' bands and
many were success fully bred

single w5 Multiple Male Ereeding: Perhaps no
aspect of feral hosie reproduction is Fre contusing or cod.
roversial than the jsspe of single male breeding vy
multiple male breeding. MeCan s provided an cxee|lent
overview of the subject, In Reneral, most breeding i carried
wut by asingle sexually matere stallion znd the PRCETT 5 -
markably consistznt among horses of different herds. Herds
in which the myoriey of bands have a sengle sexualiy
matire stallion have been described in the Pryor Moun-
tains MY tha Wk Range® Assuteapue [sland !5 the
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Flzire 2. The Primary soclal unlt ln forwl Borses by ihe handd,

and their ofspring (left), Bands wsually move independently,
of other bands, However, In some Instances, especially when
85 & singhk group (right),

£2f

consisling of & kirem stallion, mares
belng intelersnt of iheo chose proy ity
Mielng danger, several haids may Moy
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Pryar Assaleangus

Figure 3, Single versus Multipbe-Ylake Bands

Carson k= Alberia Hed Desart

HE=0 LOCATION

Crand Cunvon? Camon Natemal  Fogest, ™ Winnemucoa,
(Hall, unpublished data), Shakelfoed [sland™ Alberis
Sable Island,*? and Challisi,

Despite the predominance of single male bands in the
Pryor Mountiins, Hall' and Perking e2 afY mepored o few
instances. where bands had two adult sallions, 1n these
axceptiunal cazes, however, the bands were wsually large
and alwiys in excess of 10 homses, o 1971 Hull'* gave the
mean age of breeding stallions in the Pryors as 7.8 years
witile Perking ef alf®* described i ranpe of 8-20 vears with 4
mean of 1LE (= 4.0 yeams} for Pryor harem stallions be-
tween (974 and 1973, 0F 17 bands described by Keiper?d on
Assarzzine dsland, 12 poasessed a single sexually mamuee
stiklion, Four had mode than one stallion, but mos) wens sax-
wally brmizture, and one herd had thres youne stallions of
unkppwn age of maty, Among the five mualapie miis
bands thers were no dominant siallions and they ruled by co-
dominance. In 1985, the National Park Service™ reported
that Assateapue Ishind held 107 homes, amanged in 14
bands, 12 of which wers harem bands (pwo wens bachelor
bands), Among the 12 harem bonds; only twoe Bad morne
than pie stallion, and both were sons of the harem: scal-
bons. In Carson Matonal Forest Nelson® described 116
hirses m 17 bands, fifieen of which had a single sexually
mature  stallion. Among the hoeses of Alberma Salterss
reported subordinace second males in only four of 23 bands.

A possible exception w the le uf single mzle bands was
reporied by Cireen and Gireen'? at Stone Cabin Valley, OF 53
bands, 24 were described a2 having more than one stallion,
but the investigators wers careful o point out that there
wits no way of knowing the age of these animals or whether
they were tn fact sexvally mature, The one clear exception
to the singls mile rule is found amoung the horses of the
Red Deserc. Miller?d peporied that 23% o 45% of all barkds
in the Red Desar, obeerved Betweer 1976 and 1979 were
mitltipla male hands, These bands ranged in size from 3-17
horses, with @ mean size of about 9.5, while single mala
bands ranged an size from 2-21 horses with a meun size of
about six horses, The smuliple male bands poszessed 2.5
stallions with one alwavs demonstrating dominance, [n
these multipie male bands, mating was accomplished 499

Valumea &, Numbar 5

of the time by the dominant stallion, 42% of the Gme by
the sub-dominant stallions, and 9% of the tme by stallions
from other kands, Equally wnusual was the ohservation that
in three instances mares in eingle male bands were bred by
stallsoms from other bands, a condition nit seen in any
other herds, Alio, 22 ohservations were reported of mares,
tn both single male and multipie male bands heing mounted
by more than one seallion.

Millar# alsn describes “feeding groups”™ of S0-150
howses within & one sgquare mile arca, in which mdividual
hands conact be distingieished from one another. This
condition has’ pol bBeen witnessed inoany ocker herd.
Differences in single versus multiple-male bands, hetween
herds con be visnalized in Figure 3,

Why the Red Desent horses should present such 2 anague
patern among the continent's feral hoeses i @ puzzle,
however, Dennision™ and Miller apd Denniston?™ prasent
three ingresting theories for the devalopment of muliple
mibe bands. They first suggest that the herd s a loose apgre.
ganan of bands which represents a $tructured social uniz,
This would allow for some interaction between sfalliony of
different bands, possihly resulting in a less rpid social
stiuciure. Thes it s possible thar w0 much emphasis has
been placed on the band as the primary social umit, and chac
subtle reladonships beewesn bands have gone urnoticed or
unstusfied,

These investipstors afso suggest that in gnine cises
young males choose not o beave their bands and 4= mot, for
sorms reason, driven off by the band stallion. Thera is, how-
ever, lile evidence to support this idea, A third possihility
i the gradeal doss of domunance by a hand stallion, in a
manner 50 slow and subile thag the dnerloper is never chals
fengad, In this latter case @ bachelor stallion will mail 3
band for some |ength of time and graduaily join it in
deprees, This bachelor will follow closely, jom in driving
off ceher intruders, and finally join in mating, There may be
i pradunl increase in cecopmition Of this bachelor by ihe
band, and at the same dme a gradual sense of avceptance by
the band stallion, The lact remains, however interestng
those theories, that the mating patterns of Red Desert
hoses are unique amaong the continent's feral equids,
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Figure 4. Feoundity by herd

A more probatle capse for differences dn the incidence of
muldple maiz bands might be found in simple population
densiy differences batween herds, or the differences in sex
ratios between differsnt herds, Although these paramerers
are largely unstudied with respect 1o the issue of single
versus muliipls male bands, there are indications thal they
may profoundly affect band composition. Besween 1979 and
1983, multiple male bands were exmemely rere in the
Challig, Tdaho hend™. The mcidence of muliple male hands
has increased through 1985, perhaps as a result of roond-ups
wiich remove mose mares than stalliong, thersby incressing
the competition for the position of band staflion,

Fecundity: Fecundity, measerned by the index of

foafssexually mature mares most be viewed with caution,
First, a8 has already been discussed, the ape when mares
riuch semual maturity may vary from herd 1o herd. Seoond,
the reliability of ape data provided by numercus invest-
gMors from widely disparate herds, wang different moth-
odologies, suppests room for a wide margin of srmor,
Nevertheless, an examinaton of some available data ingi-
cateR a very vanahle parern from herd i herd,

Feet® and Feist and MeCulloegh™® reponed that 43.2%
of mature mices foaled during the 1970 season in the Pryor
Mountzin herd, In the Red Detert, Boyd?® reponed (har 535
of mares three yeass or oldzr foaled and 54.5% of mares four
vears of dlder foaled. Sirilar foaling raees were recorded at
Stone Cahin Valley, 30%12 and Camson National Foress,
ALARM. In Alberta, however, Salier® reponed o foaling
rete of 3% and Welsh*® reparted an average foaling rae of
68,55 for the Sable Island horses.

b the Granite Range, Berger?, made a distinction berween
fecundity in bands in which there was no change of band
stillion (stable bands} and those in which band stallicns had
recently been repliced by new males (unstable bancs),
Among horses in unsizble bande, Berger witnessed harass-
ment of pregnant mases— which he claimed led to ahoetion -
and 14 subsequent forced copulatinns with unreecplive
mares. The foaling rate among the stable bands was T3
Toals from 88 mares (813%) while the unsiable bands jiliss
duted only 9 foals from 24 mares (37.5%). Taken together,
the Granite Ranpe herd Toaling rate was 72, %%,

Owver an eight vear period Keiper and Houpt'? repored a
L% (25.99%) foaling rate among the Asaiesgue homes,
The foaling rates were ape-group specific and indicaced that
23 of three-vear-old mares foaled, 465% of four-year-olds,
33% af five year-ulds, and 69% of six-vear-nkds, On the
adjoimng, Chincoteague refupe, just W the south of the
Assatcague range, the foaling e was T4.45% £2,4%),

Among mares in the Challis herd, Sel and Plocks!?
assesied pregnancy in 137 mures by measuring plasma
propesterons, leteinizing hormone or pregnant marss ssrum
punadotropin, and estradiol-17 beia, Ape specific pregnancy
rates ranpged from 1S% among teo-vear-oids o 100%
among 15-30 sear-olds, with a collesyive 6775 PrEf mnGy
rare for all mares age two to thiny. However, when foaling
rates were cetermuned a vear Liter, amone 35 malur mares
in eight bands on the same range, Kitkpatick ef ol @ re-
portes oy 13 foals, or a rae of 37.1%.,

Among Red Desent horses, Boad=S belwves that cossecy-
tive yeur foaling it the rule, intermepted only by pamiculirly
severs winters: In 1978 she reporied a foaling rate of 86
foals per 100 sexually mature horses {not just mares), o a
wear [ater, after 3 severe wintes, the rae dropped 140 54%., In
suppont Of this ides, Keaper'® reponed that coly 10.2% of
the Assateapue ponies foaled om an alternate yeor basis, and
Salter?® in Albena, observed that among 12 maturs mares
with foals only 17% had not foaled the previous year, A
strnilar pattem wies deseribed by Welsh®? on Sahle Island,
where 26,7% of mamre mares foaled three tmes in theee
vears. 44.4% fouled tan dmesithres vears, and £.9% did not
foal once in three yveare Welsh'® alio noted that 519 af
parmrient mares had conceived during foal heat and another
24% by the end of the next estrus. He interpreeed this to
mean thit lactaton does nod seppress cvulation, Finally,
the prepnancy rae study of Seal and Plota®™ indicaed that
52 of 85 mares had foals by their sides, of 8 61.1% con-
seCutive year preprancy rate. although as has been poineed
nut earlier, it is unlikely that foaling raies were s high as
Prognancy rates. These data sugpest a sipnificant embrynnic
loss over the winter months, Amaong horses from twa
differert herds in Crepon, Eberhardt 7 af reponed 4.7 and
26.8 foals per 100 sexually manme aduls, and  an
approadmite 20% increass in herd size annually, between
1968 and [980. Differences in foaling rates for different
herds can be visyalized in Figure 4,

One difference between fosling rates among horses of
different herds can be explained by the physiological stress
ereated by Jactation and subsequent embryonic loss during
severe winters, While no direct support for this hypothesis
currently exists for ferad homes, Keiper and Hoopt!® offer
fome song ciscumstantal evidence. While the unmanaped
horses of Assatcague showed a 57.1% fraling rate, their
counterpants on the Chincoleague reflope showed a 74.4%
foaling rute. This laver herd has the foals wemmed and re-
maoved in July of each vear, removing the stress of lactation
from the parent mares. Thus, among unmanaged herds it is
bopical 10 assume an inverse relationship between foul
survival and foaling rales.,
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The majur factor, however, in explaining differences in
fecundity from herd (0 herd s most likely the differences in
pge struiture between herds. The data from o stidies by
Feig™12,  Hall', Boydd, WelshA? Reiper,'s and Nel-
son - indicate that fecundily incresses with the age-class
af mie=s in the herd, thus, herds with oider ape structures
will tznd 10 have kizher fecundity rates,

DISCUSSION

[tis clear thar thera &% vasiabelity among the reproductive
paramelers studied thus for in North Amencan ferad horses,
At least five major forces may be assurmned oo influence
reproduciion to varving deprees, These fooces ineluds {13 the
genatic origins of a given herd, {21 the coolopy of the
ranpes inhabited by these animalz, (3} population densicy,
(4} ap2 strugipre of the herd, and (5) sex ratios,

The genetic origins of the many hends are almost entirely
urknown. The reintrodsction of the horse to Norch America
in 1519 and throughout the cenrery which Tollowed
invelved animals which hive been descrihed as Barbs and
Andalusians, yer it remains purs specolation es to whether
aizy of the coptemporary hesds are descendenss of these
howses, By the 1800'% shere wene an estimared two mdifiom
homes  inhabiting Namh Amenca™. Cectainly the possi-
bility thiat the eeiginal Dark and Andalusian gerorypes may
stili “exist, at least o zome depres. cannot be dismizsed,
Empirteal darn also show modem domestic affinises exist
in the contemparary feral harse herds. The larpese infusion
of these niodern breeds undoubred®y oocormsd m the 1930
during the Creat Depression, when thousands of hossas were
sirmply sumed loose o ferd for themesives.

Al the present time only a single genatic study has been
completad butcerain genetic differences ase abviony, Colec
patiems vary widely from herd 1o herd, 0y do average sizes
und weights: The seasonal cyclic activiey of feral mares,
descrbed here earlier, aleo varies greatly from braad ro bresd
among dismestic horses 3! and poinis 10 the importance of
genetics when examining kiolopical differencas between
herils,

An alternagive theory 1o significant genetic differances is
epigznesis. Behavioeal plastcity and adaprational flexililiey
are possible, without genetic change of populations. How-
ever, until comprehensive genetc studies are carried out,
both theories have linde substantive evidence 1w support
them,

Habitae differences may have an impartant eflect upon the
reproductive binlogy of the feral home, Availahility of high
quality grass, water soorces, proective tpogeaphy, size of
the range {and therefore hard density), and weather pariarns
ae but 4 few factors which may alsn dictae reproductive
patierng and success, The best example here i the difTerence
between foaling behavioe of the Red Desert mires, where
the mare simply foals next o the bund. and that of mares
fram all acher ranges, whers they wander off 1o some hiddan
location @ foal. Boyd® aurbutes this behavior m the open
coutttry of the Red Desert and the lick of suitable habitar in
Veluma & Number 5

which to hide. Rubenstein®™ finds 2 cormrelation between pao-
praphical feares of Shakelford Tsland— ameas whers the
land was extremely narrow and visibility unresericred— and
the existence of werritosial hehavior,

In addressing the importance of the ahove forces in
moderating reproduction, population density prohably plays
as large @ rode as any, The rodent stodies of Chrisdans
cerinly support this view. In terms of borses i can logae-
ally he assumed that nutntonal planes and popalatica den-
sity will be inversely related and thar reproductive soccess
will depend upom adeguite nutnidon. In additon, ta stabil-
ity of band structure can be assumed 10 be inversely relawed
i population density, Herd densides in mm may bhe a
function of the ape-clasg peofile of the herd. A hesd with
larger numbers of older mares will have a higher fecundity
raiz and will increase at a faster rate than a herd with fewer
older age-class manes,

Sex ratios may alsooalter band stakility betwesn Berds
gven if overall densicy is the same. Larger numbers of sexu-
ally matwre srallions would create increased competition for
the positwn of band stallion, and the work of Berper!
suggests that band inseahiliey beads o fower fecundity ranes,

It is most logical, however, (o examine the comparitive
repeoductive biclogy of the continent’s feral borses as a
funceeon of all fiee fuctors: mendoned ahove. Genedcs
provides the foundadon or staresng point from which o
examung any bologicdl variation, and cerzinly reproductive
bialogy, Horses with alder genotypes might be assemad o
take less ome o reach equilibrivin with their envircnmeanot
than those of g more modemn lineage. Habieat and 3 mold-
tude of ccher enviroamental condstions will in turn drive the
process of naturud selecton and the more Hostile the environ-
ment, the more dramatic the resalts of selection, Finally,
fluctuations in population denzities, ape<lass. znd sex
Faricis, whether mun-caused or natural, can being abeut rapid
changes which can impinge wpon eeproductive biology.

A lew of the differences among the reproductive para-
maters discusied above-ape at sexual manrity, and repro-
ductive Buscess— may represent nuthing more than normial-
eurve virability that would be expected in any biclogical
system, parmicularly since gonsiderable vadation occurs
within a given berd of horses:  Consequently it is difficult
1 place w00 much weight on the importance of genetic dif-
ferences and namral selection, However, some vanabilify
berween herds is so o striking— paclustion  behaviar,
seasonality, forced copulation and incest. and single versus
mulriple male breeding— thal nommal-curve variahility ¢an-
not explain the differences. This suggess a genetic influ-
gnce znd change terouph nateal sslacion,

Informution wbout the reproductive biology of Norh
American feral horses has increased sipnificandy since
1971, and it should be apparent from this review thar con-
siderable diversity sxists from herd to heed, At beast five foe-
tors must influence the reproductive biology of these ani-
mads, and the need exists for a medel which imtegrates all
relevant factors and seeks the comelanons with reproductive
parumestars,

e
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