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Abstraer:  Prior o 2000, the introduced popointion of American bisen (Bisen Nizany on Sants Comling Tslabd,
Califarnia, was inanaged through the shipment of surplos bison to private ranches, N ative American rescrvaiomes,
prd livesiock suctions on the mainland. In reEponse Lo wmalating costy, tragaport-induced siress (o the animals,

and ecolopic (Mpacis

associated with high bison numbers oo-iEland betwean shlpments, the use of the

imniunecontraceptive vaceing porcine zona peflocida (FEF) as o fertility contrel option for managing Use
population was investiguted. Betwesn 2004 and 2001, a total of 64 bison cows (=1 yr old} received primer
inoculations of 100 pg PFZP emulsified with 0.5 ml Freond's modified adjuvent (FMA) delivered through &
comhbination of iramuscuiar injections by hurnd (50 bison oo} during rovndups and via feld darting (14 bison
cows). Pre-rul booster inoculations of 100 kg FZP mmadsified with 0.5 ml Freund's incomplete adjueans (FTA)
weere administered exchsively via field darting in 2010, 2011, and 2012 10 43, 48, and 61 Iiaom cows (21 v ald),
respectively. During the preseas study, 18 adult cows {marked and unmarked) received one or more PLP
inoculations during their firat, second, or third trimesiers of pregnancy. and of these individuals, 35 succesafully
produced calyes, Low pregrancy values detected In the remaining three cows have been aturibated W reshdunl
progesterone associated with unsuccessful fertilization. The 2010 pretreatment calving rate (calves born per conw)
determined via direct ohservation was 67.4% (29 calves from 43 cows). Through the use of PP, the calving rute
was reduced to 10,45 by 2011 and to 3.3% by 2012, Considering he ammual mormlify mie of 2-5% dncamented

duiring this study, the results demonstease the patential

population growth in free-ranging hison

of FFP use as an effective nonlethal tool for controlling

Ery novdls;  Bigon, contraception, feriillny comtrol. immunnconiTocepiion, porcine oo pelhocida.

INTRODLUCTION

In 1924, u herd of 14 Ametican bison (Hismn
bison) was introduced (o Cataling 1sland, Califor-
nia, USA, to provide the backdrop for the
production of & film {Gingrich, unpublished
document, 1974, The Buffalo of Catalina) (The
Catalina Tslander, 1924, Fourteen Buffalo Are
Free on Cataling Island), Forty-five additional
hison were trangported to the island between 1934
and 1996 to increase genetic varigtion, and at its
highest recorded estimate, the herd contained
more than 500 individoals® The presonce of
bison on the island was embraced by the island’s
regidents #s hison-viewing opportunities quickly
generated tourism dollars from the nearly |
millivn annual wvisitors, but growing concerns
about overgrazing by livestock, hison, and ather

Fram ihe Caiafna Tstand Coesermncy, Pi Box 2709,
Avalan, Culifornia 90704, T78A (Dancan, Kingl Califots
Binte Unaversity-Fullerten, 1700 Bax 6830 Fullecion, Cal-
iEarnia O3RA4, UISA (Duncan) nod Lhe Sciencs amd Consa:
wution Center, 20005, Shilak Read. Billings, Weotas: 50006,
USA (Kirtkpntrick) Conuspendence shaald be direcied to
8y, Duncan [eduncani@ientalmacens:cvancy. orgl.

mominstive herbivores present ot the time led to the
tmplementation of a culling program in 15963,

After its founding in 1972, the Caralina Island
Conservancy [(hereafter, Conservancy) inherited
the responsibility of managing approximately B85
{170 km") of the island, ncloeding the bison herd.
From 1970 1o 2008, bison population manage-
ment was achieved through periodic roundups
and shipment of bison to mainland livestock
aunctions, private dealers, and most recently to
ecomomically strugebing Mative Amencan reser-
vations in South Dakota. Because of the cultural
and economic significance of bison to the island
community, the Conservancy investigated man-
apement options that would incorporate both the
ecologic and socioeconomic consequences of
mainiaining a [ree-ranging bison herd on the
island =

A multi-vear research project aimed st guant-
fying the ecologic impacts ol hison on Cotaling s
flors and Fiuna was completed in 2002, in which
it was determined that approximately 142 bison
could be maintained within their current range of
pearly 16,200 ha on the islend’s Fast BEnd, while
reerving adequale vegetation for native organ-
isima. In attempt wo esiablish a balance between
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the potential ecologic impacts und the demamnds
for wildlife-viewing opportunities, the Cotrervan-
cv sel a goal of madintaining the herd &l approx-
imately 1530-200 individoals, while protecting
senaitive plant apecies through selectively placed
fenced enclosires

Maintsining this targel herd size through re-
moval became unsustainable as a result of high
coats, concerns over potential animal stress
during transport, and the expansion of the hierd
bevond ecologically sustainable numbers between
shipments. Additional management challenges
came to light in 2004 after genctic testing
confirmed a relatively high prevalence of cattle
gene integration within the Caealina berd. as
compared with mainland herds.™ Bison genet-
cists raised comcerns about shipping excess bison
from the Consarvancy herd o supplement main-
lund hison herds that had no historical or genetic
avidence of cattle hybridization.” Given these
circumstunces, the Conservancy investigated
available methods of fertilicy contral a5 a poasible
alternative to culling.

Since it was first reported to the American
Asgociation of Zoo Veterinarizns in 1992, the
immunocontraceptive agent porcine zona pelfluci-
da (PZP) has been used for fertility controlin 112
species in 103 zoos* The application of PZF to
captive zoo species wasz initinted based on its
previous success in controlling reproduction of
wild horses (Equur coballiy” *+* and white-tailed
deer (Odocollens virginimug), #1228 The vaccine
works by stimulating the production of anti-F£F
antibodies tn the treated anmmal, which in turn
targel the zona pellucida surface of the evum and
after its shape, preventing sperm attachment and
subsequent pregnancy.’”

Conservation efforts imvolving the American
Wizon continue throughout much of Morth Amer-
ica, but the growth of Iocalized wild populations
in many areas has created conflict with human
imterests and management objectives. In scveral
of these areas, managers hove congidered the se
of contraceptive agents, but Lo date no study has
been completed examining the efficacy or pract-
cality of fertility control among [ree-ranging
higon.

While several investigutions have demonstrated
mecesslul fertility inhibition among treated indi-
viduals, the nltimate expression of wildlife fertl-
ity control is at the population scale. Because A
has already proven effective among bison in
captive populations of 1-12 treated imdividmals
in zoos (K. M. Frank, pers. com.), the potential
use of & contraceptive as a safe and cost-effective
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means of regulating large, free-ranging bison
populations by administering PZP o all bison
cows withim. the Catalina Island populabion wis
investigaded.

STUDY AREA

Santa Cptalina Taland {194 km?, located ap-
proximately 40 km west of coastal Los Angeles,
Californis. has & rugged mountsinons [CCTHID,
with & central ridge running its length (Fig 1).
The elevation ranges from sea level to 6440 m, and
A narrow isthmos (=B m wide) located at the
small community of Two Harbors separates the
island inio two peographically distinct sides: the
larger East End, comprising B4% of the entire
sland, and the smaller West End, comprising the
remaming 16%.% The iskind hae a Mediterranean
climate, with average annoal precipiiation record-
el from six weather stations across the island
during this study {2009-2012) of 324.57 mm."
The majority of rainfall oconrs berween Novem-
ber and Aptll. Common plant communities in-
clude coastal sage scrub, coastal bluff scrub,
island chaparral, island woodiund, riparian wood-
fand, snd cossial grasslend, ™ Catalina is home
to more than 50 epdemic species of planis and
animals.

Although no large native grazers occarred on
ibse island, several introductions have teken place
over the last 2 centuries Feral gpouts (Capra hircie)
were established on the island in the early 18005,
and domestic cartle (Bos fourm). horses [figu
el ), 2nd sheop (Chvir aries) were present in the
1890s. Feral pigs {Sus scrofa) were initally cstab-
lished in the 1930s= The pigs and gobis were
removed through an extensive eradication pro-
gram that was conducted from 1990 to 2004,
Domeslic cartle operations ceased by the 19506
and the island is currently considered (o be in 4
gtate of recovery, Mule deer ((dvcodens hemignur)
were infroduced to the isfand in [928 and have
boen nanaged since 1998 through o Private Lands
Management hunting program® in purtnership
with (he Californin Department of Fish and
Wildlife.

Approximately $8% (17051 ha) of Cataling i3
owned and managed by the Conservancy, a
nonprofit $01(ci3) public charity and land trost
dodicated to the protection and management of
Catalina Island’s ecosystem throngh a combing-
tion of conservation practices, environmenbil
education, gnd outdoor recreation, Catalina iz
home to @ resident population of more than 4,500
fimiest of whom reside in Avalon} and welcomes an
average of R00,000 visitors per year (Cataling
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Flgure 1. Map of Cataling Teland illustrating locations of three cross-island fences that partition the lsland nto
four #ones, Zone 118 bison free, whereas zones 2. 3, and 4 are eceupled by bison. Lases in the upper right shows the
(ocation of Cataling Tsland in relation 1o mainland Southenns Califormin and several nearty Chanme] Tshmds, Flgore

moadified from Schuyler ot al.*

Chamber of Commerce, pers. com., 2008), making
it the mest populous of the California Chennel
[=lnmd=

METHODS

The native PZP antigen used in this study was
prepared from porcine oocytes at the Science and
Conservation Center in Billings, Montana.® The
antigen was shipped to the Conservancy on dry
jee and stored frozen (—10PC) untl time of osc,
under the authority of the Food and Drug
Administration Investigational Mew Animal
Drug Exemption (Mo, 8E40-GOO3-004]).

Bizon cows treated during this study were given
intramuscular inoculations of 100 pg PZP (in
phosphate buffered saline} n the candal thigh or
glutens muscle either by hand injection or fe-
motely by 1.0-ml dart. Following the application
protocal recommended for bison, we emulsified
{he PZP antigen with Freund's modified adjuvant
{(FMA; Calbiochem, Lo Jolla, Califormia 92037,
LISA} for the initial (primer) inoeulation and gsed
Freund's incomplete adjuvant (FIA; Sigma, St

Laonms, Missourd 63103, USA) for all subsequent
booster inoculutions. ' FMA is a mixture of non-
mietabolizable ol (mineral oil), & sarfactany (Ar-
lacel A} and freeze-dried fractionated cell walls of
Mycobacterim butyricwm. The use of FMA for
primer Inoculations s necessary in order w ehcit
an adequate immune response and raige antibody
levels indtially. FLA 15 & weaker adjuvant, consisi-
ing of the same oil/surfectant mixture but lacking
any mycobacterta. It is sufficient in maintaining
clevated antibodies, is less expensive than FMA,
and has o lower potential for causing imection-site
reactions.’

Approximately 30 of 64 primer inoculations
{(TeH: PZP + FMA) wore completed in conjune-
tion with bison roundups conducted by the
Comservancy on 3 Septentber and 20 November
2002, and on 2 December 2011, Hach individu:al
was temporarily restriined in a squeeze chute to
facilitute blood sample collection, marking, and
PZP vaccine admimstration by hand injection.
The remuaining 22% (14 of 64} were inoculated by
darting. Darting was accomplished with 1.0-ml
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Tabte 1. Annusl treatment schedule and defivery method of porcine gonn pellucida to free-ranging Bison on

Cataling Teland, California, during 2000-201 2.

Year Fonih Actividy Delivery medliced Primsér Banatar Aduvant Caws
2004 Rept-Mav Roundun Syringe Primer Fria 15
0 Feb—biay Field dortimg Dars Primer Fhla 17 of 13=
2014 Apr-July Fisld darting Thart Bogsier Fl1A 45 ol 437+
2011 Apr—luing Field daming Lhart Booster FIA 44
i Dec Boundup Syrings Primes! Hooater FMAFLA 1354
2042 Jan Faeld darting Dhart Primer FMA z
2012 Apr-May Field darting Dar Basostar FLA &1=

= kLA, Freand's modified adjnsact; FLA, Freand's moomplele sdjovam.
* additional pnmarked nduly cow was present but nat degecied i 010,

 Oipe perinimic cow died early In the year

4 ¢ine addidionsl aiit bison cow waa discovered in the populsiion

= Two geriotric pows dled.

Prnew-Durt® type “P* dars with 1.27 em barbless
needles {Paen-Dart, Williamsport, Pennsybraniia
{7701, USA). The tail fin of each dart was pain ted
red or orange using Rust-Oleum® (Rust-Cleum,
Vernon Hills, [lingis 60661, USAY specialiy
flucrescent spray, and then lubeled numerically
to facilitate dart recovery and improve fmmuni-
zition recordkeeping. A small dab of petrolewn
jally was applied to the tip of cach dart 1o prevent
PZP leakage.

Up to 20 ml whole blood was collected by
coccygeal or jugular puncture during roundups,
Blood samples collected for pregnancy testing
were allowed to clot at ambient tempernture Tor
30 min, and then placed into an ice chest. Serum
wis separated, and tubes were refrigerated untdl
shipment for testing. Analysis of blood serum
samples collected from cows =1 yt old in 2003 i
= 31} and inm 2011 {r = 47) was conducied by
BioTracking, LLC (Moscow, Idaho 83843, USA)
using commercially available bioPRY N, & Tumi-
nant-specific pregnancy test that measures the
level of placental pregnancy-specific protein B
(PSPR) in serum.’ Females were considered
pregnant when optical density (OD) readings
exceeded the cutolf value of 0,152 at =40 days
post breeding and confirmed pregnant when OD
exceoded (L1175,

All bizon cows sampled during the rouwndup
were marked with an Allflex® (Allflex USA, Inc.,
Drallas, Texas 75203, USA) United States Depart-
ment of Agriculture (USDA) electronic identili-
caiton tag and a Ritchey® universal jombo cow Lag
(Ritchey Livestock 10, Brighton, Colorado
20601, TUSA) heat stamped with a unique fonr-
digit number, then photographed to facilivate field
identificarion. Additional unmarked bison that
had eluded the roundup efforts were identified,
photographed, and cataloged based on horn

growth, pelage color, natural markings, or codored
fiy tugs alfized during roundups prior to this
study.

Bison cows do not usually start calving until
they are 3 4 yr old'? bul have been docamented 1o
initinte breeding ns early as 1.3 yr of age.® For this
reason, this study considered any bison cow =1 y1
1 be of breeding age und therefore turgeted them
for contraception treatment with PP Taking mto
consideration a gestation period of 262-391
days™™ calving age for this study was defined as
=7 wr when calculating annual calving rates.

RESULTS

During roundups conducted in 2009, 35 bison
cows (three cabves, 6-7 mo old, and 32 =1 yT) were
marked and inoculated with a primer dose of PZR
Thirty-one of 32 cows = | y1 were sampled. and 21
(TE.1%) were conflrmed pregnant by bioPRYN
00 =0.475 (range, 0.197-1.245). Through bi-
weekly field monitoring, successful calving by 13
af 25 known pregnant cows between February and
Juome M0 was confirmed. One of the two cows
shat did not calve showed a decrease in 0D values
from September (0D = 0,569} 10 MWovember {00
= 0.257), suggesting o frst-trimester fetus loss
The second cow exhibited low test values when
sampled in Movember 2000 (OD - 0.260), yei no
call’ was observed during subseguent monitoring.

In addition to the 35 cows inoculated during the
roundup, 13 unmarked cows =1 ¥r that were not
part of the roundups reguirad primer doses of
PZP. Of thess 13 individuals, 12 wers identified
and swccessfully inoculated vin feld-darting el-
forts during February-5ay 2010, while oné cow
was mistaken for a recorded individual and
subsequently did not receive a primer dose {Tzble
1) Six of the 13 unmarked cows subsequently
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Tubbe T. Arnmunl suving and mortality Faies calculated for n free-rangiog bison heed on Catnlina lsland,
Califrnin, prior o porcine zona pellucida (PZP) vaccinagion (2010) aad post PZP vagctation {2001 and 2012}

anpling bison Cilving oge cows Calves prodeceid Calving rale Morialitics Mortality rang
Yeur e pen L i o (=2 ¥rh F:MP {15 F:M %)
2010 124 43 29 (1 504y 674 5094 4.3
2011 144 48¢ 5 (50 10.4 T §2:5) 4.9
2012 141 il 2 k1) 3 A(Z0) 21"

¢ Talund hisan popalaticn estimate prior b calving aexioa,
* Fibd, ratio of females to males

¢ Pour juvenile cows from 20710 reached calving nge and ane whnmssied adull cow was discovenal.
« Tyen geriatric cows died, and L5 female colves fram 2000 renched salving age

® Ay of Deceinher 2012

produced cilves between Febreary and May 2010,
Taking inlo consideration the death of one
geriairic study animal carly in the year, the
combined population calving rate for 2010 was
67.4% (29 calves from 43 cows =2 yr; Table I).
Pre-rut boosters were given via darting to 45 of 47
gows (=1 yr) that we believed remained in the
popilation,

During ficld-monitoring efforts conducied in
2011, one additional unmarked adolt cow was
digcoversd, increasing the total number of cows
(=2 yr) o 48, From these 48 individuals, five
calved were produced in 2011, for a calving rate of
1045 (5 of 48). Four of five calves were produced
by unmarked cows that we could not confirm had
received towo inoculations im 2010, and the fifth
culf was born to a markod and properly inoculated
individoal, All 48 cows received booster inecula-
tiong during field-darting efforts completed be-
tween Aprl-and June 2011.

In December 2011, 51 cows (47 =1 yr and four
culvesy of the total 63 cows =1 yr (48 fromm 2011
plus 15 born in 20107 determined to be m the
island population at that Hme were corralled
during o roundup. Fourtesn of the 47 cows werc
gpproximately 1% mo obd and had not previously
heen vaccinated or marked, while four additional
aamarked adults represented individuals that
were belisved to have received at least one dosc
of PZP prior to the 2011 roundop, Thirteen of 14
juvenile cows and the four unmarked adulis were
given primer and booster doses of PZF, respec-
tively, via syringe. Of the 47 cows (21 yr} that were
tested for pregnancy, two young cows (both
previously unmarked and unvaccinated) were
conlirmed to be pregnant (OD - 0655 and
0.476), for a pregnancy rate of 4.3% (2 af 47).
Oinly one of these two individuals snccessfully
cilved in 201 2.

In early 2012, two unvaccinated adult cows 21
vr {one marked from roundup, one unmarked)

received primer doses of PZP via fleld darting.
and two gerlatric cows within the study died.
Beiween April and Mav 200Z, all 61 identified
cows (=1 yr} within the populstion Wwere given a
booster dose of PZE By Ociober 2042, only teo
calves had been born, for 2 calving rate of 33%.

During the first year of the study, all darting
efforts were uccomplished by two biclogists
working together doring 24 ficld-days and re-
quired approximately 97 hr each. In 2011 and
M2, the feld effort associated with darting
decreased to 12 days (54 hry aod 11 days {63 hr),
respecticely,

Throughout the entre study, Do injuries or
abscesses were deteciad as o result of either
syringe or dart-delivered injections. A total of
175 darte were fired and 147 (8T%) weTe spCCese-
fully recovered and exwmined. OFf the 142 recov-
ered darts, five delivered partial doses {=0.5
dose). and one dart broke apart on mmpadt, In
the case of the broken dart, the individunl cow was
ro-darted the same day,

DISCUSSION

Through the administration of PZF, the calving
rate of the Catalina Island hison population was
effectively reduced from 67.4% to [0 within
the first year of application and declined to 3.3%
by year two, despite an increase in the number of
breeding-age cows. With annunal call production at
ar bebow total moralities within the first year of
treatment, 1l was clearly demonsirated that PZFP
can be an effective nunlethal tool used to reduce
fertility and control population growth in fres-
ranging hison,

Annual precipitation and competition can in-
fuence the amount of Tesources aveilabie for the
island bison herd, sod nutritional coastraints
associated with drought conditions has the po-
tentiel te affect celf production. This phenome-
non was documented between 2001 and 2002
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when the unnual precipitation on Cataling de-
creased from 4669 mm to 124.7 mm and (he
calving rate subseqoently declined from 457 to
154, = The bison kerd size during this period was
estimated to be over 300 animals, and the island
resources were also being consumed by free-
ranging feral pigs and feral poais. Throughoul
the duratbon of this current study, the hison herd
wias maintained at approximately 150 individuals
(goats end pigs had been removed 5 yr prior), anil
annual precipitation documented between ZO0Y
and 20172 ranged from 2204 mm to 3957 mm.*
These conditions suggesi that resource availabil-
ity was mot a factor in the reduced calving mate
demonsirafed during this stady

Cull production documented during this study
with. the result of insufficient doses of the PEP
vaccine or poor timing of delivery. It was docu-
mented in only ofe instance in which a cow
produced o calf after receiving a primer inocula-
tion and booster prior to pregnancy. After receiv-
ing & subsequent booster. this individuul hid ot
produce a call the following year. Although other
factors, such as advanced age, may b oo bl
variglion in the ability of individuals to produce
adeguate mntibedy levels to inhibit fertilization
has been documented by several investiga-
fors, P47 [n pome cases, repeated annual BoosLers
have increased the doration of each treatment.™
and tnfertility has been schieved among individ-
wals that had initially been unresponsive

The safety of PAF use during prognency has
been documented in more than 18 differcnt
species including bison™ During this current
gtudy, 38 adult cows (marked mid  unmarked)
received one or more PZP inoculations during
thelr first, second, of third trimeaters of pregnan-
¢y, and of these individuals, 35 succeasfully
produced ¢alves. Low pregnancy valoes detected
in the remaining three cows were most likely
aitributed Lo reRidual progestecong asaociated
with unsuccessful fertilization following estrus
Additionally, this study documented twe instanc-
es in which female calves produced hy cows thit
had received & primer dose of PZF while preg-
punt, had subsequently produced therr own
calves, and had similarly received a primer dose
of PZP during pregnancy. This outcome further
demonstrates that PZP wse in pregnant animals
docs not tnterfere with the progress of gestation
or with the furure fertility of offspring produced
by treated mothers.

Identification of unmarked closely aged cows
posed a challenge in confirming treated individu-
als from year te year. The use of the jumbo car
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tags preatly enabled aceurate identification ol
treatment animals at several hundred yards, and
the costom brown color of the g was found 1o
be less obtrusive with respect to wildlife viewing.
The long-term retention of the dangle tags was &
concern ot the initiagon of the study, and the
decision (o apply the additional USDA electromic
tags during the rovndups proved 1o e mdyvania-
goous when Dwo tags wore lost, In onc instamce,
the use of an oil-based wildlife marker paint pellet
(Melson Paint Company, Kingsford, Michigan
40807, 1/SA) epplied in conjunction with a prémer
inoculation was utilized. and it was found that the
paint mark could be detected for severil months,
This marking technigue will be utilized more
frequently in the future as additiona prnimarked
cows reach breeding agpe, or dangle tags arc lost,

The primary goal of the Conservancy's contri-
ception prograin iz to mantain the island bizaon
population at the current size of approximately
150 animals and climinate the need for costly and
potentinlly stressiul removals. In order to b
considered successiul, efforts required to acconm-
plish this goal through the use of fertility comntral
must be lese than that associated with perindic
shipments and must be sostamable. Through this
research, the versatility of PZF use in & wild, free-
ranging population wus demonstrated, and it wias
shown that it can provide the desired resolts mn d
retatively short period of time, It was also
demonstrated that the application of PZP can be
accomplished opportunistically and that there is
flexibility in the treatment process. During the
first vear of this study, primer inoculations wers
delivered 1-8 neo prior o booster doses. Booster
inoculations were initisted annuatly in mid-April,
approximately 46 wk prior (o the onsct of ihe
breeding season and delivered opportanistisally
owver a period of 4 mo. Despite this deviation {rorn
the recornmended administration protocol, calv-
ing rutes were successfully reduced from A7 4% to
104

In oeder to maintain o constant island bison
popailation, the number of calves produed cach
wegr must be in balance with potentinl martalities.
Based on previeus studies of PZP application in
wild horses, mares that had been preated for up LW
§ consecubive vears reforoed. (o fertility onco
treatments ceased.!! Beginming in 2013, u sample
of breeding age cows will be removed [rom
treatment each vear and monitored for subac-
guent calving success. The length of time requined
for individuals to refurn to fertility will be
recorded bused on consecutive years of reatment,
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and the nurnber of cows that will remain untreated
cach yvear will be adjusted as needed

Contrary to inilial expectations, behavioral
aversion by bison to the darting pelivities was
st apparent doring the first year of the study
and decressed considerably during subsequent
seasons. Althongh bison on Catalina Island are
somewhat accustomed to human presence, this
study artributed their increased darter ilerance
te the absence of dependent calves and an
increase tn the experience of the field swail. Asa
result, the darting efforts required to maintain
andfor further reduce the cabing rate dechined
substantialhy during the second and third years

Although the collective hison population in the
United States remidns significantly reduced in
comparisen to historic numbers, culling netivities
have becn required within several public and
privately managed herds as a result of habitil
loss, ownership issues, discase spread, and ciltle
gene  ANEPOZETCSHION. Population manngement
through Iethal means or hazing meihods s
become less acceptable, and these activities tend
to target the symptoms of the problem rather than
the source.

Qeveral studies hive demonsirated the safety
and efficacy of PZP use among treated individu-
als, but the effective gpplication of this ageni i
the management of entre populations has only
been documented in a few species. Bécause of
this, many people question whether fertility
control wgents offer a coat-cffective and sustdine.
able alternative Lo other forms of population
control, The usé of comiraccption for mMABRES-
ment purposes has the potential o redoce mEn.
agement costs by reducing the frequency of
roundups, and in the case of Cataline's bison,
ihe additional costs associated with [ransporting
them off of the island. Contrsception can aiso
enhance the humaneness of management, Sincc
roundups and transport are stressful for the
individuals, and herd social structure is changed
dramatically when many ndividuals are removed
during a single event. As demansmrated within this
study, a substantial finameial and organizational
commitment may be required o iniiace o suc-
cessful contraceptive program using PEP if an
initial roundup is required for ear tagging, but the
efforts required for maintenance via ficld darting
decrense drametically during subsegquent years.
This study has also shown that an opportunistic
gpproach to ihe administration of the vaccing can
still pravide desired resulis and that FZF muy e
more versatile as o population management toal
them praviously conzidered.
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Although the Catalina bison population re-
mains disease free, an cffective contraceptive
agen) such as PZP may also provide an additional
tool in the efforl to reduce the transmission of
bovine hrncellosts { Brucella abortes) within isolat-
e areas. Transmiftted primarily through contact
with infected abored fotuses, proveoling preg-
nancies in brocellosis-infecied bison would po-
tentially =id in preventing the spread of the
disese.'
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ROMANCE WITHOUT RESPONSIBILITIES: THE USE OF THE
IMMUNOCONTRACEPTIVE PORCINE ZONA PELLUCIDA TO
MANAGE FREE-RANGING BISON (BISON BIS ON) ON CATALINA

ISLAND, CALIFORNIA, USA

Calvin L, Duncan, B.5,, Julie L, Eing, B.5., and Jox E. Eirkputrick, Ph.Dh

Alsrras Priog 1o 2010, the Iomradoced popilation o Arnericon bison {Pisew bives) nm Sanla it Tehnod,
Califernia, was mareged through the shipmeat of sarplus bisan to privabe Tanches, Arive AMCCHRN feservallons,
angd bivesleek guctions on fhe mainladd. In respon 1 escalariag coats, transport-indoced glres o the amlmals.

snd eeologic impasis mssocated with High

mnmmmmmmabﬁpmmu.mtmﬁm

(O COnraeplive vaccie porcine zooa pelhecida (PEF) as 2 fertilicy cantrol option for mAnaging U

popilotion wed Iovestigaied, Retween 2009 and 2012,

a potal of 64 bison cows (&1 ¥y okl received primer

[nocwixtions of 100 pg PZP smulsified with 0.5 ol Froand's modifed adjuvant (FMA] delivered thrsiigh o

combinstion of mtrammusenlar injections by hand [500bd

cowsl. Pre-tut hocster inoculations of 100 ug PLF em
wrere administared excluaively via fleld darting io 2010,
respecrively. During the prosent smedy 38 adule cows

pom cows) during reunifups and via Heid darting (14 san
iisified with (0.5 ml Freand's inceaypiete adiovant {FLAD
20611, and 2012 po 45, 42, and &1 hison cews (=1 yr i},

{raried and unmarked) received ooc of mors FEF

inocniztions during their firs, second, o third rrimeslrs of pregnancy, and of tese mdividusals, 14 succeasflally
prodaced silves Low propoancy valdce decrcted in the Temaiming three cows have been Artributed to Tesmidual
aropererooe assodared with wngiecessfirl fertilizacion. The 201 precrealment calving pete (calves born per cow)
determined via direct observation was 67 4% (29 calves fram 47 cows), Through the use of PEF, the calviag raoe
s reduced 1o 10.4% by 2011 and 0 3.3% by 2002 Considering (be anrmal marialicy rate of 2-5% docurmented

during this smudy, the reaslis demonstrate tae pataciia
population growth in fee-rangieg bison

| of PFP use 35 an effeetive nonleckal toal for controbling

By words;  Bion, contraceplion, ferdlity conrrol, HEeCOTTACEEIEeD, poriog Zona pelluids.

INTRODUCTION

In 1924, a herd of 14 Americen hison {Bisan
Bivont waz introduced 1o Catallos Teland, Califor-
pia, USA, fo provide the backarop for the
production of o fibm (Gingrich, wapublished
decument, 1974, The Buffalo of Crialina) (The
Cutaling Islonder, 1924, Fourteen Buffalo Asc
Free on Cataling Tsland). Forty-five additional
hison were transported o the island between 1934
and 1996 to increase genelic variation, and at its
highest recorded estimate, the herd comtuined
more than 500 indpdiduals™ The presence of
hison on the island was embraced by the island’s
residents as blson-viewing opporionities guickly
gensrated tourism dollars from the nearly 1
millivn annual wisitozs, but growing concerns
ahont overgrasing by Tvestock, bizon, and other

Fram ke Cataling Tsasd Consenancy, F.0. Box 2738,
Avalon, Cabiformiz G070, 15A (Drmian, Kings Caklornis
Stale Upversite-Folketon, PO Box 6550, Fullerios, Cal-
Zomia T2EM, USA (Duncanl; s the Sciece and Cionses-
vasion Center, 310805, Shilsh Road, Billngs, Mestnea 1,
USA (Kirkpacrick), Cormspendsccs ghiilid be disected 10
By, Duzecnan (chimsasidcainecoseryancy. ol

nonnative herbivores presest at the dme led to the
splemnentstion of o culling progran i 1969,

After its founding in 1972, the Caralinn Islind
Comservancy (herealler, Consecvancy) inherioed
the responsipility of managing spproximataly EE %
{170 knr} of the island, including the bison herd,
From 1970 to 2004, bison popalation manage-
ment was ochieved throngh periodic roundups
and shipment of bison to mainiand liveztock
anctions, private deslers, and most recently to
economically struguiing Mative Apserican Tedor-
vations in South Dekota. Beeaonse of the coltaral
amd economic significance of bison to the isiand
community, the Conservancy investiguted man-
memeni options Lhat woald ineorporate baoth the
eclopic and Aoci0GCONOMES COOSEqUEnCEE of
mmdnraining @ free-rangimg bisom herd on the
ezland.*

A multi-vear research project aimed at guanti-
fying the ecologic impacts of bison on Catalinn’s
Aoes and fauma was completed in 2002, in which
it was determined that approximutely 142 bison
could e maintained within their cureent range of
mearty 16,200 ha on the island’s East Bad, whils
seserving adeguate vegstation fur native oTgn-
jzms. o attempt to establish a balance befween

323
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the potential ecolegic impacts 2nd the demands
far wildlifedewing opporiwiities, the Consarvan-
oy set 2 goal of maintaining the herd ai approx-
imately 150-200 individuats, whils proteciing
sensitive plant epecies through sclectively placed
fenced enclosures.

haintaining this target berd stze through re-
moval hecame unsustainable as a resalt of high
costs, concerns over potentinl animal siress
during transport, and the expansion of the herd
bevend ccologically sustainable numbers between
shipmeats. Additional manngement challenges
carne o light in 2004 after geosbc testing
confirmed a relatively high prevalenes of catlle
gene integration within the Catalina herd as
compared with mainland herds* Bison getetd-
cistz raised copcerns phout shipping éxcess bison
from the Conservancy herd to supplement main-
land bison berds that had oo historical or genetic
pvidence of cattle bybridization.™ Given these
clrcumstances, (he Conservancy investigated
svailable metods of fertility control as & possible
alternative to culling.

Since it wms sl reporied o the American
Asgociation of Foo Veterinarians in 1982, the
immuonoconireceptive agent porcine zona pedluci-
da (PZP) has been used for fertility control o 112
spocies in 103 zoos.* The application af PELF 1o
captive zon specics was initiated based on ifs
previons secomss o contrelling reproduction of
wild homses [Egus cabalfus)=* and white-railed
de=r {ﬂﬂ'l’l‘l.ﬂ:jfﬂ's "mmm]_ll.llJiJL 3 The vaccine
works by stimnlating the production of ant-PZP
antibodies in the treated apimal, which in turn
target the zooa pellucida surfece of the ovem and
alter Its shape, preventing sperm atiachment and
sibsequent pregrancy.

Conservation efforts involving the American
%igon continue throngheut moch of North Amer-
jen, but the proweh of locallzed wild populations
in mary areas has created conflict with heman
interests and management objectives. In several
of thise nreas, managers have copsidered the use
of contraceptive agents, bul (o date no siudy has
been completed sxarmining the efMicacy or practi-
cality of fortility control among frec-ranging
bison.

While several irvestigations hove demonstrated
cucoesslil fertility inhibition among treated indi-
viduals, the ultimate sxpréssion of wildlife fertl-
ity comtrol is at the population scele. Bacauss PZFP
has already proven effeclive among bison [n
captive populations of 1-12° treated individmals
ln s (K. M. Feank, pers. com.), the potentizl
gse of o coblraceptive a4 4 safe and cost-ciiective

IDURMALOF 200 AND WL IFE MEDICIRE

mepns of regulating large, fee-ranging bison
populations by atminiserng PEE w all hizon
cows within the Cataling Tsland popolation was
imwstigated.

STUDY AREA

%anta Catnling Island (194 ko), located ap-
progimately 40 km west of coastal Los Angeles,
California, has a rugged mounfainous Lerrals,
with & central tidge Tunming ita length (Fig 1.
The elevation fanges from sea level to 640 m, and
a parpow isthmus (<800 m wide} located at the
small community of Two Harbors separaies vhe
islamd w0 two geographically distioct sides: the
larger Eagt End, comprising #4% of the entire
iskenatt, and the smaller West End, comprising the
serpaiming 16%.% The island has a Mediterranean
climate, with average annual precipitation record-
ed from g weather gtations across the island
durimg this study [2008-2012) of 334.57 mm.*=
The majority of rainfall occars between Movem-
her and Aprl, Common planl communities i~
clude constal zage sormb, cosstal bhef scrob,
iskand chaparral, island woodland, riparian wood-
md and coasta] grassland,” Cataling is hoote
{0 mote than 50 endemic spectes of plants and
animals,

Althrugh nio large native grazers occilred on
(e island, several introductions have taken place
cwer the 1ast 2 centuries. Feral goats {Capra hircus)
were esiabilshed on the lsland in ibe carly 1800,
and domestic cnitle (Hor ), horses (Bguer
cabatizy, and sheep (Ovls aries) were present in the
1890, Feral pigs {Sus sonafin) were initially esta-
lished in the 19305 The pigs ond goats wese
mmoved through an extensive eradication pro-
gram Lhat was condacted from 1960 po 2004, ="
Domestic cattle eperations ceased by the | B50s,
and the [sland is currently considered to be in a
state of recovery, Mule deer (Chivedems hemions)
were inrodoced to the sland m 1928 and bave
berm managed since 1996 through a Privaie Latds
Management hunting program o partnerslip
with the Californin Department of Fish and
Wnkdile.

Approximately 88% (17,051 ba} of Cataling is
oemed and managed by tne Copservancy. 3
mongeofit 501(ck3) public charity and land trust
dedicated to the protection and management of
Catsbing Teland's soosystem lhrough o combing.
tiom of conservation pracieos environmental
educarion, nnd ootdoor recreation, Catalion i
hosne 1o 2 Tesident population of more than 4,500
mﬂﬂmmminmﬂunjmdmm
gverage of 00,000 visitors pet year (Catzlina

.'.':-:Im'q‘pr#mn:en.mrurr.l:lnfu_rabq'm#mmmmm&-m!mqmd-mﬁﬂi m 1 Dpiotur E13 W FET wem W Aten P, Iac.
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Figore 1. Map of Catalics [elasd iliustrating locatlons ol three erras-siand Feeses Thot parkitkon the island e
Four fonet. Zons 1 is bion free. whereas ganss 2,3, apd 4 areacoupied by Bison. Insst in (ke npper Tight showe the
{ncation of Caraling teland in neftion to mainland Sowthern Califprnla and several neartny Chamnel Taiands. Pigare

modified [rem Schuryler et al**

Charsber of Commerce, pers com., 2008}, making
it the most popaious of the California Chonnel
Tslands,

METHODRS

The native PZP ontigen used in this study was
prepared from porcine socyles at the Science and
Copservation Center in Billings, Moatane.? The
antigen was shipped 0 the Conservancy on dry
joe and stored frozen -10°Ch until time of ase,
ander the authority of the Food and Drog
Administration Investigational New Animal
Ditng Exernption (Mo, REA0-G003-004),

Blson cows treated daring this study were given
imtrasmugcnlar ineculations of 100 pg FEZP (n
phosphate buffered saline) in the caudal thigh or
glutens muscle either by hand injection or re-
maotely by 1.0-m] dart. Fallowing the application
protocel recommensded for bisom, we eamnlgified
the PP antigen with Freund's modified adjovent
(FMA; Colbdochem, La Jolls, Califormia 92037,
LJSA) for the indual {primer) inoculation and wsed
Frennd's ineomplete adiuvant (FIA; Sigma, L

et procuctanizinsidihee j:ts.‘zamd-duHHﬁ'lzrddd{hh-Wjﬂm'mnﬁMﬂad B | Oclatur 2012 W 51 an m Aen Pes, o
Cusipmer b 20te0REIR

Lomis, Missouri §3103, USA) for all subacguent
bosster inoeulatiens. v FMA s a mixture of non-
mietabolizable o (mineral oilk @ sarfactant (Ar-
lucel A, and freeze-dricd fractionated ceil walls of
Mypcobcrerium butvricum, The wse of FMa for
primer inoculations is pecessary in order to shicil
an adequars ETmnne rasponse and TG antibody
tevels initially. FIA is o weaker adjuvant, consist-
img of the same pil/surfactant MixLRe bat tacking
amy myeobacterta. It is sufficient in mainialning
glevated antibodies, is leas expensive than FMA,
and has a lower potential for cansing lajection-site
regctionst”

Approximataly 30 of (24 primes fmociclEliems
{TEG PP - FMA) were compleled in conjunc-
tiom with bigon toundups conducted by the
Copservancy on 30 September and 20 November
2004, apd om 1 Degtmber 20%L. Each imdividosl
was temporarily restrained in a squeeze chute Lo
facilitate biood sample collection, marking, and
PPE vacoine administration by hand injection.
The remaining 22% {14 of 64) were imocwlated by
darting, Darting wae accomplished with 1.0-ml

Pajpa 125
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Tabie 1. Annszal reatment schedule snd delivery mathod of porcime rona pellacida 1o free-ranging blera on

Caraling 1sbend, Califarnis, daring 20092012,

Weal Mopoth Suctiwiey Delivery memmod Primar/Boceier Adfovact Cows
2000 Bapa- oy Fuuodap Syrioge Prioer This 15
2010 Fein-hay Figld darting  Dart Primer FMaA 12 of 130
2010 Apr-Fuly Field darang I Jeart Braster Fli 45 qf 47°
a1l Aje=tune Fiekd Jdaring Dhart Booser Tia 48
1l D Raundup Syringe Primer/ Booarar FMLASFIA 1344
L L Jan Eiedd darting Thar PrimT EhiA &
Iz Apr-Admy Fleld darting Dae BemaEisT Fla al-

sFMA, Freund's modified sdjuvest; FLA, Fround's incomplets s
* additiceal nrmarioed sdult cow wos presecd bust not deteseed in 2010

* Dinee gerimtrie cow died sarly in the year.

& (e addicional adulk bissn cowens decoversd in fhie popLaciom.

* Tl periztric cows died.

Proeu-Diart® type P darts with 1.27 cm barbless
needles {Poeg-Dart, Williamaport, Pennsylbviania
17701, USA}, The fail fin of sach dart was painted
red or orenge using Bost-Oeum® {Bast-Cleum.
Vernon Hills, [Ninais 60861, USA) specially
Auoscacent sprey, and then leheled numerically
to facilicate darl recovery and irmpeove imrmaani-
ration recordkeeping. A small dab of petrolenn
jelly was ppplied Lo the tp of eack dart Lo prevent
PZP leakage,

Up te 20 ml whole blood was collested hy
poccypeal or jugular puncture during rovmdups.
Blood samplee collected for pregnoncy testing
were allowed o clot at ambient temperature for
10 min, and then placed inla an ice chest. Senim
was separated, and tubes were refrigerated natl
shipment for testing Analvsis of bleed serum
samples collected from cows =1 ¥ old in Z00% (s
= 31} and in 2011 (® = 47) was conducted by
BioTracking, LLC (Moscow, [dabo 83F43, USA)
raing commercially available bioPRY™N® a rumi-
pani-specific pregnancy test that measores the
level of placenial pregoancy-specific protein B
(PEPR) in serwm. Females wers considered
pregnant when optical denslty (OD) resdings
excecded the cutoff value of §.152 at =40 days
post hreeding and confirmed pregnant when O
exceaded G175,

All bison cows sampled during the roundup
were morked with sn Al Aex® (Alllex USA. Inc.,
Dallas, Texas 75203, USA) United Statea Depart-
pent of Agriculture (USDA) electronie identifi-
cation tog nnd a Ritchev® universal jumbo cow tag
(Ritchey Livestock 1D PBrighton, Colorads
&0601, TISA) heat stamped with & unlgque four-
digit number, thea photegraphed to facilitate feld
identification. Additional unmarked bison that
had sluded the roundup efforts were idemified,
photograpbed, and cetologed based om born

groaTh, pelege color, noiural markings, or colored
fiv tags alMized during roundups prier to ikia
study.

Bison cows do not wseally start cahing andil
they are 3-4 yr old'* bul Iave been decumented to
fritiate breeding as asly as 1,3 yr of age.® For this
reason, this study conaidered any bison cow =1 ¥r
g bz of hreeding age and therefors wargeted them
for comtraceprion trearment with PZP, Taking 1o
considecation a gestation period of 262-2332
deaoes = ealving age Tor this sty was defined o
=2 wr when calculating annnal calving rites

RESULTS

During roundups conducted in 2009, 37 hison
covve (thres calves, 67 mo old, and 32 =1 yr) were
wearked and inocalated with o poimer doss of LR
Thirry-nne of 32 cows = | y7 were sampled, and 25
(7E.4%) were confivmed pregmant by DioPFRY N
OD =0.175 (range, $.1%7-1.245). Throngh bi-
weekly fisld montoring, secoassful cabving by 23
of 25 known pregnant cows hetwesn Fepraary amd
Jmme 3010 was confirmed. Ome of the i cows
theat did not catve showed a decreass n 0T values
From September (0D = (:.569) 1 November (&
= 0257}, sugpesting 8 first-trimesher fetes losa
The second cow exhitited low test values when
sampied in Movember 2009 (0D = 02600, ¥l 0o
calf wus observed during subsequent monitofing.

[ addithon 0o the 35 cows tocalated duriog the
roundnp, 13 unmarked cows =1 w1 that were not
part of the roundupa required primer doses ol
PER OF thewe 17 Indbvidonks, 12 were identilved
and successfully inoculared vie field-darting ef-
forts during Pebruary-May 2000, whike oo cow
was mistaken for a recorded individusl and
srbseguently did pot receive a primer dose {Table
1) Six of the 13 unmarked cows subsequenthy

IsneyprodscionisiamEiv. jobe Bamd-L-Osimmd-24- Ddn- 16y 2en d-L4- e 18050 - Cesber 2003 W 75T am m Aden Poss, 16t
Cusaomer Tamoan 2N2-EAsA
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Table 2. Anoual calving and mostality rates calculsied for @ free-ranging bison berd an Cataling lsland,
Califorsia, prior to porcne rona pellocidn {PEP) vactinatEea (2014) and pos: PEF varcinatinn {2081 and 2012).

Caralira bson Calvimg ags cows Cahves produscd Caiving rate Maraliciea telortatiy Tl
Yeut pepnlalons [ | [F: M ] P [
i 120 43 20 {13504 674 5 (k) 4.1
i 144 4.5 554K 104 T (25} 4.9
w2 14% &l 2 () i3 LN - A1

= [slend bosom population setimols poc to calving wssai.
=T, matio of emoles to meles

»Fonr [uvenils cows from 3010 reached calving age and one ummered odult oo way dasmreened.
i T geriztric cowe died, imd |5 femols cahves from 20040 rescieed calving age.

= A5 of December DHL2,

produced calves berween February and May 20140,
Taking oo consideration the death of one
geriatric study animel early In the vear, the
cormbined population cabving rate for 2000 was
A7.4% (29 calves from 43 cows =2 yr;, Tabls 2).
Pre-rul boosters were given via dastbng to 43 of £7
cows (=1 yr) that we believed remained in the
popubation.

During lield-monitozing efforts conducted in
2011, one wdditional onmarked adult cow was
discovered, ncreasing the total rumber of cows
(=2 71 W 48, From these 48 inclividuals; five
culves were produced in 2011, for a calving mate of
10.4% (5 of 48). Pour of five calves were produced
by unmarked cows tat we conld not confiem had
received Twe inoculations tn 2010, and the Gfth
calf was born to a marked =od properly inecalated
individuni, ANl 48 cows received booster inoculs-
tions during feld-daning efforts completed be-
tween April and Jupe 2001,

In December 2001, 51 cows (47 1 51 nond four
cidves) of the total 63 cows =1 ¥t (4% from 2011
plus 15 hora da 2000) determined o be in the
islard population a3 thet bme were corrafled
doring & roundup Foortesn of the 47 cows were
approximately 19 mo old and had not previausly
hesn vaccinated or marked, while foor additional
pnmerked adufis represenisd mdividuals that
were belleved 1o have recedved al least one dose
of PEP prior 1o the 2011 roundup, Thirteen of 14
juvenile cows and the four unmarked adults were
given primes and booster doses of PEE, reapec-
fively, via sytinge. Of the $7 cows (1 v} that were
tested for pregoancy, twe young cows (both
previonsly unmarked and unveccinated} were
comfitmead e be pregoent (0D = 0635 and
0.576), for a pregoancy tate of 4.3% (1 of 470
Only one of thess two individuals successfully
calved In 2012,

[n sarly 2012, two unvaccinated adalt cows =1
vr {one marked from roumdup, one unmarksd)

Cumiomar mumben 2012-0249R

. mmﬂmqm#mmmﬁuﬂ:muuaﬁammm:a#mnd W 1 Oelober 2293 #@ £51 an @ Alen Fres o

recedved primer doses of PFZP vin feld dartonge
and two geriatric cows within the study died
Between April and May 2012, all 61 identified
cows (=1 wr] within the populstion wese given a
booster dose of PEP. By October 2012, only tan
catves hogd heen Born, for a calving rate of 3.3%.

Druring the firse vear of the study, all darting
ciforts were accomplished by two biologisis
working together during 24 field-dzye and re-
guired approximately 97 hr sach. In 2011 and
082, the field offort pssociated with darting
dameased to 12 days (54 hehand 11 days (63 h),
respectively

Throughout the entire study, Do injuries or
ahsressed were detected 23 a reselt of either
gyringe or durtsdelivered imjectioms. A total of
175 darts wers fired and 142 (8155 were success-
fuily recosered and exdmnbeed, OF the 142 recowv-
ered darts, Bve dellvered partial doses (0.5
dose), and one dart broke apart on impact. 1o
the =g of the broken dart, the individual cow was
re-daried the swme day,

DISCUSSION

Through the administration of PZP, the calving
rate of the Catadima lsland bison populdtion was
effectively reduced from 67.4% to 10.4% within
fhe first vear of application and declined to 3.3%
By year two, despite an increase 0 the number of
breeding-aps cows. Wilh anmual calf production at
or beiow toial mortalities within the first year of
brearment, it was clearly demonstrated that FZP
can be an wifective aonlethal 1ol weed w o reduce
fertility and control population growth o free-
ranging bison,

Anpeal precipitation and competition can in-
fimemca the amonnt of resoorces available for the
island bdson herd, and nuiritionnl conslralple
amsociated with drought conditions bas the po-
weasial to affect celf production, This phenome-
non was documented between DN and 2002
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when the aonual precipltation on Catalinn de-
creased from 4669 mm to 124.7 mm and the
calviog rate subsequently declined from 453% to
355, The bizon herd aize during this period was
exlimated to b= over 300 animals, and the island
resourced were also being consumed by free-
ranging feral pigs and feral goats Throughoot
the duration of this carrent siusly, the bison herd
was mainteined al approximately 150 indnadalks
(poats and pigs had been removed 5 37 prior], and
anoual precipitation documented hetween 2009
and 2012 ranpged from 220.4 mm to 3997 mm
Thess conditions supgest that resource availzbil-
ity was not a fuctor in the redoced calving rate
demomstrated during this atady

Call production documented during this smdy
was the result of inswificient doses of the PZP
vaccime or poor timing of delivery, Tt was diees-
mented fn oply one instance in which & oow
produced n call after receiving 4 primer inocuia-
tion and boosler prior (o presnancy. After receiv-
ing 4 subsequent booster, this individual did not
produce a calf the following year Altlough othes
factors, such as advanced age, may be to blamne,
varintion i the ability of individuals t produce
adeguate antibody levels fo inhibit lertilization
has been docomested by several investiga-
paFe ! HH T some cases, repeited anmag] boosless
have increased the duration of each treptment,™
and infertility has been achieved among individ-
s thew Bad [nitinlly been onresponsive™

The safety of PZP use during pregoancy bas
been docomented in more than 18 differsnd
species incleding bison.® During this carrent
grudy, 3% adult cows (marked and unmarked)
received one or more PZP inoculations during
their first, gesond, or third (rimestess of pregnan:
oy, god of these Ilndividuals, 35 successfully
produced calves. Low pregoancy vahies detected
in the pemnpining thres cows were modi likely
attribnted o cesldual progeslerone associaled
with umsuccesaful fertilization following esiris
Additionally, this soady documented {wo nsianc-
s in which female calves produced by cows that
had recelved a primer doge of PP while pres-
pant, had subsequently produced thewr own
calves, and had similarly received o primer dose
of PEP during pregnancy. This outootne further
demomsirates that PZP use in pregnant animads
does nel inierfere with the progress of gestation
or wilh the futurs fertlity of offspring prodoced
Ty treated mocbers,

Idemtification of nnmarked ciosely aged cows
poded A challenge in confirming treated mdividu-
als from vear to vear, The use of the jumbo ea

JOURNAL OF 200 AND WILDLFE MEDICTHE

taps greatly enabled nocurale identificalion of
eatment animals 4t several handeed wards, wd
the custom hrown color of the tags was found w
be less obtrusive with reapect o wildlife viewing.
The long-term retention of the danghe 1ags was a
concern nt the indtistion of the stody, and the
decision to apply the additional USDHA electromnic
tzgs. during the roundups proved 1o be advanta-
geots when two Lags wers lost In ons imstance,
the use of an oil-based wildlife rmarker paing peilet
(Melgan Paint Company, Kingsford, Michigan
49802, T7SA) applied in conjunction with a primer
inacatation was witlized, wnd i was found that g
paiint tnark could be detected for several months.
This marking techmique will be atilized more
fregucntly in the future as aiditiona]l nnmaried
oo teach breeding age, or dangle tags are losl

The primary goal of e Copservancy's oonkri-
Copriom proEram is o malntain the sland bison
popriation at the corrent sire of approximately
150-almals and eliminare the nsed for costly awxd
potentially stressfal Temovals. In order to be
eotesidered successfnl, efforls peguired to accom-
plish this goal throngh the use of fertiliy control
musr be less than that psseciated with periodic
shipments and must be sustainable, Through thiz
rescarch, the vecsatility of PZP use in o wild, free-
Targing popalation was demonstrated, and it was
vhown that it can provide the deaired resulls in &
relatively chort period of time It owas also
demonstrited that the apphicetion of PEZT can be
accomplished opportunistically and that there f5
flewihility in the treatment process During the
firgt vesr of this stody, primer necuialions weres
dalivered |- mo prior to booster dosss. Booster
insenlations were initinted ansiually in mid-April,
approcdmately 4-8 wk prior Lo the onset af the
brecding season and delivered oppoTianiaiicals
ower g period of 4 mo. Dhespite this deviation from
e recommended administration protocel, calv-
ing Tates wers snccessfully reduced from 67.4% to
1045

In order to maintain a coogant island bison
popalation, the number of cilves producsd zach
year must be in balance with potental moriafities.
Bazed on previous studies of PEP application in
wild hosses, mares thai ad besn ireated forap to
4 comsecubive vears returned o fertlity onecs
(reatments ceased." Beginning n 2013, a sampie
af Bresding age cows will be removed from
treatment cach vear and menilered for subse-
quest calving guccess. The bengrh of tme required
for ladividuals o seturn be fertility will be
recorded based on conseoutive yeara of realfnent,

rmpesmidetd Ods- 185 W 1 Ociober A3 @ 75 am @ &idan Progs, Inc
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and the tmmber ol cows that will remain witesated
each yvear will he adjusted a5 needed.

Contrary to ieitial expectations, behavioral
aversion by hison to the derting activities wes
most apparent during the Srst year of the stady
gnid decreased copslderably durimg subseguent
seazong. Although bisom oo Cataling Tsland are
somewhat accustomed o boman presemce, Uus
study attnibuted thedr lncreased darter tolerance
to the mbsénce of dependent calves and an
increase in the experience of the fiekd scaff, As a
result, the derting efforis required o mainiain
and/or farther reduce the gabring rate declined
subswantially during the secomd and third years.

Althoueh the collective bison population in Ut
United States remaizns significanthy reducsd in
comparison to historic numbers, culliog activities
Lave been required within several pubiic and
privatsly mansged berds as » resull of habital
loss, ownership isaues, disease spread, and enstle
gene introgression.  Population management
throngh lethal means or hazing methods bas
hecome lass acoeptable, and these activities temd
fo targat the symptoms of the problem miher than
the source,

Several stndies heve demonstraced the safety
and efficacy of PEP use among treated individo-
als, but the sffective spplication of this agent io
the management of entire populations has ooly
heen documented in & few species. Because of
this, many people guestion whether ferility
control agenis offer a cost-elfective and sostain-
able altermative 1o other forms of population
contrel. The uwse of contraception for oeafage-
ment purposes has the potential o cedace MAD-
agement costs by reducing the frequency af
roundups, afd (n the case of Cataling's bison,
the additional cogts associabed with fransporting
(hem aff of the island. Contracepiion can also
enhance the homeneness of mansgement, soscs
roundups and transport are stressfal for the
inadiveduals, and herd socal strocture is chonged
dramatically when many individoals are ramdyed
during a single event. Ag demonstrated within this
amady, n suhstantial financinl and organizational
commitmenl may be required to millale 8 suc-
cegeful contraceptive program using PZP if an
imirin ronndup 18 required for sar tagging. bus the
effarts required for mainemance wia feld darting
decrease dramasically during subssguent years
[his sindy has also shown that an epportunistic
approach o the adminisiration of the vaccine can
gtill provide desired regults and that PZP may be
moTe versatile as a population manageoent (ool
thin previously consideresd,

inirelomductryszamdive obeimma-li-Hezamd-4a-io- R evoulnTame-4s e 1650 W 1 Comoer 21138 757 am & Alen Présaa, Ind.
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Although the Catalinag bson population re-
mains diveass free, nn efleclive conisacepliive
g@ent such as PZP may alse provide an additienal
tool in the effort to reduce the (ransmission of
ovine brucelosis {Srecela abermg) within isolat-
e arems. Transmitled primarily through contact
with infected aborted Sehises, prevemling pres-
mancies in hrucellosis-infecred bison wouwld po-
teauialiy aid in preveating the spread of the
diseage. '
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