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ABSTRACT

Technology for the humane regulation of ferul horse
populations is cuwrrently inadequase, The applicarion of
fertility control technology to feral horses may yield im-
proved management capabilities. The present paper addres-
g5 - the possibilities for fertility control in feral horses
within the framewosrk of charactenistics of the ideal con-
tragepive. The pros and cons of various methodolopies are
given, with resuliang selection of the preferred ones. A brief
description of completed znd current studies of feral horse
fertility contrel is pressnted, with consmuctive critical
analysis of each technigue for males and females. Finally,
projections are made for relative cost effectiveness of the
miost studied ferriliny coneral mathod in comparison with

Ador-A-Horse,

It is the purpose of this preseniation to describe recent
wnd current résearch toward the development of chemical
fertility contedl echnolopy For feral horses and o examine

nc potenizal of such technology for manzgement of feral
horse populations. Let us hegin with a brief historical
Vigneia,

I 1973, we became interested in the wild horse issee
and idleped overpopulations of these animalst With our
backprounds in peproducton and endoceinclogy, 6t was not
rurprizing that we woold think of "birth control™ to address
the msee, OFf course, 10 pursue this idea reguired an
understanding of the: baste reproductive physiology and
behavior of feral knrmes, The cors of this has bean addressed
carfees in (he symposium and it répresents duta collegied
stnce T4 '|'|-|.;‘i.'||.|:|£_' in I"'-',"-:'_.I e d_:,;:_-||'p|.;|| o nblacn
Federal government support for this nesearch, but we were
pnsuccessiul. We were nonetheless persistent, keeping the
project going For pag more yedrs with our own funds and
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funds from our respective insttutions. In 1978, the Depan-
ment of Intericr's: Bureay of Land Managernent (DLM)
funded & four year rescarch coatract to study Fertility control
in ferzl horses, Lespite the positive results that emerpad
from this endeavor, considerable sputtering. and indecizion
hallmarked the iscoe from 1982 o 1985, Finally in 1985,
efter extended rumination, the BLM issued a formal siale.
ment declaring intenticon & porsee chemical Farifity conerol
25 @ peenind management tool

Before plunging into the derails of Teral homse fertlity
control, let us place this subjece in perspectve wilh nespect
to the larger isgue, ferdl horse population mansgemsht
One of the problems we have expenienced in the pust 1 the
invalid belief syuem that the goal of femility comec
research was o develop a propram that woulds 1) perma-
mently stenilize hosses, evenmally eliminating them andg 1)
take the place of the eound-upand adoption { Adopt-A- Homse)
program. Meither of those twa beliels were comectl. Firstly,
fertlisy comtrof would be wsed 1o moderate popolation
growth, oot terminate i Secondly, fertlity conrol would
ba vsed in conjunction with the tound-up and adopticn
program, according to individual ranpe peeds and public
demand for excessed horses. Withowr a douhl, muluple-
meihod managemant i% & philosophy far superics o "one
fits all”, With this in mind, et us examing fertility control
i fepal hneves,

What are the chasacteristies of an kdeal wildife fenility
comirel agemt? important Characienstcs are presented in
Table 1, Firstty, it has to be effective, Effectivensss in a
wildlife speciec doesn't have o be 1008 a8 it does n
humans. For example, an B0 percent or preater effactive-
fess @5 reasopable, since the goal s pol o elrminas
Population growth but o0 moderate it OF course, (e
highest percentage effectiveness yield& the best cost
efficiency. Secundly, it has tn be safe, both for the adminis.
wator of the agent and for the gnimals receiving it, Thirdly,
it has 1o be reversible. This is an exmremely important
peint, As discussed elsewhere in this symposiem, the pene-
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TABLE 1

TABLE 2

Charactarialics ol the ldeal WilkdliTa
Fenility Control Agenl

. Effecteve
Safz
cRevenibie
. Ingxpensive
. Flexible Duratiea

; Reenote [elivery

e L& B L rh e

Go podl inoeach herd exdst inoa dyoames stale with each
reproductively active animal having the poremtial 1o
inflyencs the pool The nateral selection process can oocur
only if 2 fenility control program is reversible, If it o5
irreversible, then genes of ench weated animal will be
permanently ard arbitranly memoved from the pool, io.
unnatural selecton. The ssue of preference Tor arbitcary
versius natural selection cannot be dealt with here, althoegh
it wlimately B a sericus consideration of popueluzion
management, Fourthly, the ideal agent will be incs pensive,
Thar is simple economics. It has to be costcompetitive.
_ Fifthly, it hould have a flexible duration so that o singple

sregment can act for ot least one complets breeding season
and perhaps sevesal This will ephance adaprakilicy for
noeda of warious eanges, Fimally, the agent should be
administerabie by remote delivery, Le. withoit capiune or
chemical immobilization of the animal, thus maximizing
meatment  efficiency and minimizing  darger w and
harassment of the horse,

Let us now examine the fertfity conool methadologies
which are currently available and their potential for use in
feral horses, How ¢an a female be made infentile? Table 2
lists - several possiblities. Firsdy, ovulaton can e pre-
vented. Secondly, transport of the owvulated eop to the
wiers con be disrupied. Interference with ransport can pre-
vent amplantation and ferlzation, Thirdly, implantation
can wlso be prevented by the presence of an Indga-uigrnne
device (IUD), Fourthly, citnis behavior can be prevented,
thas eliminating sexual atraction of the male to the
femiude. Finally, the ovares can be removed,

The medhods for making & male infertile (Tahle 25 are in
principle very similar to those for making a femalg infer-
bl Sperm producton andfor motility can be provenizd,
The transport of sperm through the male it can be
abotished by vascctomy. Sexual behavior in the male can
be preventad, so the male dosso't bresd with the female.
Finally, the testes can be removed From the: male,

Which of the methods hirbor promise for feral horse

feruilicy regulaticn? Table 3 offers severa! considerations.

Remirval of the gonads is not acceptable. It requires cap-
fring the amimal and surgical procedures  and i3

Woleme §, Humber 5

| 786

Maihods far Producing Infectillty
in Males and Famales

Waws fo Make 5ude Infertile

1. lihibsic sperm praductiza aod mastity {chemical]

a Dlisk spEro Wanspsm {vamamy &
chemical)

I, Prevent sexual hehavior {coemical)

4, Castrabion

Vurs i make Females [nfurtide

L. Preveds ovulauan {ehemical)

I, Desrupt wanspoet of egg (Ligatiom &
chemical)

3. Prevent implanalan (iU & chemical)

4. Prevenl estas Sehavion [Cchemscal)

5. O auerinaey

ireeversible. Those are all unacceprable as characresistics of
antifertility agent, Lizaton of the uienne tubes or vasect-
oy &g ungccepdable onoa larpe scale alse becaose thev
require capruring the animal and surgery and are penesally
irrevarsible, Even if tha meathod weee reversible, (he recnion
of the vas or fubes would require another caprure and
surgery, Thus, this method & unrealiste unless permanent
steciliby is the goal,

Inhibition of sexual behavior is an wnried methed. Too
little is known about this in the female o make 3 sodid
prediction, Howeves, considening how closely ted breeding
15 to the band social smucore, it seems likely dhae Tack of

TABLE 3

Considerationa for Fartllity Contral
in Faral Horsas
METHOD COMNSIDERATION REASON
Kemoval ol Ul:l.a'.-'.':;!l.:.l]:llu Requins Caprune
Eondds End surgery and
1% mreversibile
Ligatsan or Lnaccepshie Fequires capiure
VaseTiEmy and wsgery and
% imeversihle
[alsbition of Unaccepianle m Al weinchd
sex hehavior male irthinid harem
bekavior, Lhreat
LUrnknawn i i e social
female SCroshune
Chemnical Accentable 2o sasisly
infibitioo M0 83 Pequire-
af pamene ments far
production ideal pRent
Eodior
mEOYeIneol
Filp)
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Flpure 1. Effect of two differcnl mabe sex hormoné preparatlons o sermen parapeters and [bida in
domestlc ponks. MTF = microencapsulated wstosterone propieaats, TC = festosterons cyplonate, 5N =
il sperm number, TM = fotal sperm modility, PAM = progressive speem mosflity and 15 = libido
soore, This study was supervised by Tr. RAL Kenney and Dr. VUK, Gunjam a2t the University ol

Pennsylvanle, Mew Bolton Center.

bresding . would evenwoally poove disruptive 0 the band
structure, unless caly one or two of several femalss in a
given harem were sexeally inactive across the breeding
season, lohibitkon  of sexual behavior in the male  is
definttely wnacceptable. In feral horse populitions, horem
striciufe B the rle. At demeonstesied earlier in the
sympogmiem, it appears that the same hormooe. conorody
buth sexual behaveor and some harem fosinesancs bebay-
bor, Thits inkabsdan of libido will resale in Lack of interest
in the harem as well, poreniially lezding o takenver of the
harern and bresding of the harem mares by untreated malsc,
Chemical imhibition: of the prodecton o movement of
pametes 15 one method deae has possible aceeptability. it
hus the potential for satsfying most or all of the reguire-
ments for an ddeal contraveptive pgent, and i deserves
investipation, A detailed, cement review Gf the subject of
chemecal femility control for wildlife species 15 available?
The first, and presently the only compleed sudy of
chemical ferility control in feral korses Bas been curmed out
by Kirkpatrick and Tumer and was direcned ac stallions. 1he
results of this study have been published? Incthe el
phaze of the stalbon  study, the mile ses hesmone
estnsteonne was tested in o differen) formulations (Tes-
tosterone cvpronate {TO) and microencapselied wststerone
propicaate (MTP) in pony stallions at the Universisy of
Pennsylvania, The depails of this stedy have been pra-
vicasly published® Within 68 wesks afier weacrment
initiation, significant decreases from coneal values pecwrmed

i)

in sperm nember and sperm modiliey, while likido scores
remained noemal (Figure 1) These cffects  persisted for
approximaely 6 months (reatmant phase), In he recovery
phase, which was two months afier the treatment effect had
disappearsd, sperm number in buth types of treatment hid
redurned toonoemal, motlity reiemed 1o the range of normal
and the libido score was stll in the range of oormal, Mo
side effects were ohserved, Thus i appeared that thase
apents were polentially wseful for spfe, effective and
roversible Fertility comtrol,

Ini -this prelimindry stedy, the treatment decreased sparm
production but did not compromize the normal sexyal
behovinr of the mals. Theorsicaily, inoa lekd sody, the
stalleon given ghis treanment weald S6I1 madncdn bis hasem
bt wooldn't be festile. The next obwvious sicp was to
administer (he apent in tha feld, MTP was closan Tor the
feld trixl ca the basic of s more extended aceion in o
singla dniecticn, The MTFE, prepared by Southern Rescarch
insttute: (Birminghom, Alabama); consisted of micme-
droplets of testostaronz propicaste copled with - bio-
depsadabiiz polymer ol varviog thickness. T e basic princi-
pkg iz that the thicker the coating 1u, the Jonpoer o oes for
the coating o be bindegraded and therefose he lonzer il
tikes fuf the drug to be released o the circulaton. By
wittving (he Lhickness o the costng, it 5 possinle o have
refease ttmes ranging from several days o5 ar 6 months,
and by including the whole runze of coatng thicknesses in
a’ single injection, release can be continuous throuphout
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Flgure L Feral horses are followed by hellcopler
al close-ranpe In a study to establish feasibibcy
af remote dartlng,

this perod, The ¢urrent technology is being mfined and
should soon provide o prepuration with up to an TE-month
micase penod cupabality.

fr the inlial field swdy, the animals were immohilized
and then the drug was injected directly by syringe w be cer-
tain thut all of the dose wis [nche anamal, Howeyer, miore
recent stedies (unpublished) have docemented that the drug
cun be adminisiered remotely without domng the mier-
medinte immobilization step. Thus the animal dees not
fove fo be imimobilized of captured, For a lrpgs scale fertil-
ity contral program it would be most efficient o fy over
the horses with a helicopter and deliver the tresment
remiodely vid a daef pon (Figere 2}, With the hensfil of a
skilled pifor the dot can be deliversd tooa horse at Tull
gallop, In our own experence, (e skid of the helicopler
has consistently been placed and maintiiosd wathin 15-20
Teel of the horsa's flank, even in mountainous terrain, This
sdtuation does nal require 8 skilled marksman,

The resulis of the initial Geld stody are presented in
Table 4. The treaument was given (o 10 barem stallions
prior o the 1980 breeding season, Tn the 1920 breeding
season, the male should have been infertile, The data
comparing 1980 and 1981 Ffoalings indicased that this was
the casa, In the summer of 1981 thers wis 1 dacranse of
moee than 30% in the number of foals per mare in the
treated bands. Mo decresse cocwred in untreated bands. [n
the Tolowing year, 1982, the number of foali per macez in
contral bands was similar 0 the numbers in 1920 and
1951, and the Foal coents in the reated bunds had retwmed
b pretwegiment {I9805 levels, In other words; the ir=atment
wiks reversibie, On ihe basis of these daa, it was concluded
that a single injection of microcencapselated testosterone
progicnate given- several months proor o the breeding
season: 13 did not interfere with mooanng, copulaton or
gliminaton marking behavior in the stallicns {based on
behavioral observations as described previously in this
gyrapasium); 3 sipnificantly decreased wthe fertility relative
Yolunmmea & Humber 5

TAEBLE 4

Foaling Cats ior Hormons-ireatsd l;d
Control Bands in 1981 and 1882

el 1982

Control  Treated® Confrol  Trestcd®
# of foalss
Mare 371 .05 0362 E ]
# of foalss
hand a2 o2s [LLET 083
T of bands
will foals £15 284 458 &3

*Anliferiiny agenl wed adminissnad pror o 5H hendeg s,

in enireated contols for a single breeding seascn and 3
permitted & return ko normal ferulity in the breeding season
of the following vear,

In the previows study the stallion was chosen as the
targes sex on the premise that males kesp 1 harerm averapging
56 femiles, and therefore treament of males should be
more cfficient. As Dir. Kirkpatrick hos pointed out earlier in
the symposium, the vast magoriy of feral horse herds have
2 single domenant male breeding the barem, and the above
premize would he correct, However, in some horse ranpes
breeding by subardinate swllions in o significant percentaga
of bands Tos been reported 03 well a3 some interchange of
mares hatwesn batels, .'"||If'||'.j:r||g|t trEscesenl of bolk domrmant
and subordinate males in a given band would address the
former issue and the repdoimizacon of reatmeant acfoss ysars
would address the interchanpe issue, it i5 nonetheless
worthwhile o pursue the basic poneiple of chemical
fertility conral in mares, Perhaps the most convinging
reason For this lies In the possibility for providing an
addivionnd dimension of Mexibility in population munape-
el of specific ranges,

Towerd this end, there bave been two studies of femals
fenilicy contral inigated {Tzble 5), one of which has nearly
been complated, This latter Study has Been privatsly funded
and was performed by De. Erwin Liv -at the Unversity of
California, Dravis, Tt was an immunolopical meatment A
angserum injected intd mares several tmes over 3 period of
g in@rfered with the fertilization of the gpg rendering
these mares inferile. Based on a sample of 15 mares. 535
were infertile as evidenced by the raduced number of foals in
the following year, The treatment was effecuve for one
broeding  season. Reversibility has aot been reporied.
However, it is likely that the elfect would be mversible in
the absence of continued booser treatments of antiserum,
One of the disadvantages of this immunologi: meitment
present is that it requires multiple tnjections {up 0 4) over
the caurse of the breeding seasan. This approach is woarchy
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TABLE 5

Sex Treatment Rouate Effectivenss
Male Micmencantu- [njection BIE (M=10j)
LT R PATAT L TE
FropaamE
Femals Imounciogic Injeciion 9% (N=15)
Femele Siaslic mads Caplare, Uliknoawn
ol eslradial & incision
FrOREFEIOne implant

of further studies o redisce reatment frequency, since ic has
the advantzges of safety, absence of behavioral effects, re-
miote delivery capability and potentially very low cost per
anieral,

A second study which s now being performed by re-
sezrchers at the University of Minnesots, with funding from
the BLM, is invesupating the use of hotmone implants o
regulate female fertility. Varouws combinations of the
female sex hormones, evradiol and propesrerons, (semilar o
those wsed in birth contral pills), will be impregnated into
silastic polymer rodis and subcutaneously implanted. This
procedure, 1o be evaluaied in & groups of 30 mares each,
tnvnlves immobilization of each mare, making an moision
under the skin and insering the hormone-impregnaed
palymer, Although this study 5 underway, no dala are
available at the present tine,

Despite the fuct that microencapselation technology has
been used in miles and silastc implant technolopy is being
used in females, both meshods could be used in enher sex,
(H cowrse, an important considerazion is whether one is
mare advantagenus than the other, For example, does one

Currenl Chemlcal Ferlility Control Technology for Consideration In Wild Horsea

Reverslblilty Dhuration Rasearchers
Complete Cme Dreeding Kirkpaleick 8
Ecazon Turmser
Unreporied Cme Breeding Liu
Seazon
Unkriosn Unkrinwn Texice,
{up io 3 Simiff &
yearsh Plotka

tcchnology exhibic mare of the chamcieristics of an ideal
comtracepdive than docs the other tiechnology? Let ws look ai
gspects of microencapsuladon versus  silaspe  dmplangs
(Table 6} Microencapsulation has one charscieristic that is
very imporant in considering long term fertility control in
feral lworses. Remote delivery is possible. Silastic implants
cannot be delivered remotely. Administration of silaste
implant rods requires sursical incision and therefiee sl
requires capture and'or immaobilization of the animal. Thus
tha feasikility of the silastic implant method, at least as
currenily pedformed, for uee on the large scale and over tha
long teem &5 questionable, A disadvaneaps of the micno-
encapsulation system  presently available I the limiled
period of reatment = fect veness, one breeding season, The
recent BLM policy staiement addressing lertility control
indicates preference for a minimum of ewo vears effiestive-
ness. Ia this regard, the silastic impiant method has been
demonsiraled in other species to release hormone for at least
two wvears: However, with recent refimements in micro-
encapsulation technology, it appears that time-releass of
hormone over a period of two years is possible. Thus on

TABLE B

Caonslderation of Microencapsulation end Sllastic Implanis as Dellvery Mothods for Aniifertility Agent

Method Characterlstics
Ryutp of Effective Disturhance
Adminictrotinn Lifespan fo Anbmal
MToRng apski Jitiom Blemnas detivery I wear Minimal
FLR L
Kilastic Emplanis Caprufe ard 20y mnpe veirs Lutmme
surpsal
Incixinm
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TABLE T

Cost-alliclency Comparisan of Ferlllity Contral versus Adopt-A-Horse (For Hard ol EDEI:-

Furtliliy Conirol

Frejuency

Persanmel

Work hoars

Mian-hours

qulip:rrcnl

Avcrage aniual s
per hiorse

Heeee harrsscment

ihe basis of the high eficizncy (low cost and ome) and
minimeny . intrusion on the horses associated  with the
remare delivery method, contmeed research on the micm-
encapsulation formal For antfertility agants is warcanted,

As siaied previously, wedo not advocate Fertility control
23 a replacermant ol nmnd-up and adoption, Howewer, with
muny already-capiured horses soll wradopeahle i s appar-
ent that the Adopt-A-Honse program alone cannot kegp pace
with population growth, Furthermoee, as several presentors
i this symposium have already documenied, rannd-ug and
adoplion is expensive and tme consuming and is & major
hirassment o the horses. In concrast ferlity condzol,
espectally using o remote delivery systere may be none of
these. An exzmination of Tahle 7 may clarify this point.
Based on datp gathered duning ourown rescarch and on BLM
reports from Idabo pound-ups in 1980 and 1983, a rough
comparison of fertlity concrol and gathering-adopeion has
been made. Reparding frequency, the Latter is done every 2-
3 years depending on the spesific ringe. Fertility contral
would be given annually now if it was delivered remotely
but technologically it has the potential for being given in
alizrnare vears, The number of personnel reguired for the
fertility control includes a helicoper pilot, a shooter to
administer the drug (dant} and an assistant co Facibitare
loading of dars and phodngraphic recoed keeping, With &
target hit success rate of 4-8 stallions per hour, which hag
besn documented. zero populution growth could thegred-
cally be achieved with about 15 howrs flying time, In
matked contrast, the round-up and adoption program may
Voluma &, Number &

Al g
Allemate Years

Rille, dems, drug
and kelicopler

Adopl-A-Huorse

Aldfwinale Yoars

L

J-au | rdand-up)
= E00 {adoeplion)

SO0 {6 froand-up)
» 50 {adaplian}

Trap fence, comals,
truiler trucics, sadele

Mimnal

hogses, hebéapier and
commumicalizn equipment

S300-3400

Exlenzive

refuires] up b 30 pecionnel working 30-40 howss dn the
moand-up and several personnel working more than (00
howrs in the adoption phuse (repored elsewhane in this
sympasium o be the most expensive part of the Adapr-A-
Horge program, to sccomplish a maintenance of zem popa-
faton growth, In comverting 10 man-hours, the difference
berwsen the bwo methods becomes even greater, This tend
continues when the equigment cosis are included and wowld
be farther exaggerated when per diem and lodping and ravel
are added,

AL present, 3 reasnnable projecied estmate for the cost of
minde Tertility control for a herd of 500 horses would be 350
per horse per year, whereas for the Adopt-A-Hoerse program,
it would be 5300 o $400 per hoesa per vear, Several
associgted gonsderatons deserve attention here, Firstly,
zefo population growth @5 not a poal, It was ssed as an
example to simplify analysis. In practice, a less riporoums
limiation of  population  growth would be  chosen,
Secondly, the gost for fertility control would probahly be
somewhal preater if mares were freated, since more hories
wiould have to be wreated. However, this increme would be
considerably modesated by the lact that many more mares
than staflions can be treated in an hour of flving, Thirdly,
the cost per horse for both methods, but especially for
Adept-A-Horse, will vary considerably among ranges. The
present estimals for Adopt-A-Horse is rather conservative,
Finally, an oftzn neplected but major consideration s (he
relative horassment expenenced by the horses with each
methadl. Think abouat that one.



In closing, et us be aware that this confarence @5 really
the first of s kind, bringing topether individuals repre-
sending varied perspectves of the wild (Faral) horse issue,

The last scientific gachering in the realm of wild and ferzl,

equids was i 1979, in Larame, Wyoming.! This mecting,
desipned from a heoader perspoctive, has peshaps aoeanm-
plisked an mtegrasion of fucts and <eas thar kas Iong been
neaded and desired, And thoogh there can be po doeubt thal
we all care about these borses and their future o we
wiuldn'e bie here, we muse realize that the horses mpresent
only one facet of a very, very big peoblem that is de-
veloping on this planet; wildiife overpopuiation on limited
preserves. Or, if we may reflect selflessly for a moment,
hisman compression of wibdlile space s the problam, What-
ever way we wanl o look & 04 it s roncthelzss an ou-
nows reality in ranpes and presecves wll over Lhe world, We

have got w edecale people mothis issue, We have pod 00
institues i means for rebalancing the ecosysiems which we
have disrupied in the ipnornant belief that man owns this

planct. Today is one spark wward such enlichtenment,
REFERENCES

1. Teneson BH (803 F‘n-.uumrga of the Swwpagion o4 e
Lealary aad fensvior of Wit gad Feral Eawidr. Larsmie Univ of
Wyomunge Mubl, po 235, 157%

Lmipkpatnck F, Twrmer P I Chemical Fersilsy Controd in the
Mzragemeal of Wild &nd Feml Speces  Bicsciescer I5ERLES4R],
19HS.

1, Kirkpatrck” IR, Tumer W Jr;.  Seasomal Ctvaman Functasn in
Feral Homses! Sessonal Matlerms o L1, Fﬁﬁ»ﬂmﬁ apd Esmpens in
Feral Mare, fowe By Vi Sed IR TERT1K, [59EL

4, Tumer I Ir Given a Free Redm, Pralific Muosangs Galiop inlo
Tru.h-.l: Semidkronize |A[T11A305 [234

Turmer IW s, Kiskpanck 1F: Andregens, Behanor and Feril-
!IIE'E_::'.'I:-U.I:L'-I in ]'l:m] 5I.a]||.l.'-|1| Jowr of Regrad Feed (Nappd] 32 T%HT,

284

EQUMNE VETERINARY SCIENCE



