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In recent years the subject of alternafive
management aoptions for while-tailed deer
(Odocoilous vivginianus) has received re-
newed intercst (Warren 1991, Grandy
1993, Kellert 1993). Hunting will continue
ta he the most widely used management
tool for most deer populations throughout
the United States, ot morcasing urbinizs
tion, the withdrawal of private lands from
the public hunting domain, and changing
public attitudes about lethal contral meth-
pads lave redoced the domasin of effectivie-
ness of hunting as a management ool for
urban decr populations. Al the same time,
research cofforts (o find effective contru-
ceptives for free-roaming deer have in-
creased  im number  and  inlensity
{Kirkpatrick and Turner 1983, 1991); sev-
eral methads arc now available for testing
with tree-roaming desr populations {Turner
and Kirkpatrick 1991, Tumer et al. 1992,
Becker and Fatz 1994, Warren et ol. 1995,
Jacobsen el al, in press).

The relatively rapid arrivel of paten-
tiallv cttective deer confraceptives and de-
livery systems, however, has fed 1o an in-
creased focus on conflicts over deer popu-
lutien contrel among hunting advocates,
slate conscrvation meoencies, and various
elements of the general public who seek
non-lethal alternatives to increasing deer
populations. This esssy 5 an attempl 1o
identify issues that lave led to conflict aml
to discuss possible solutions o the i

creasingly  hostile atmosphere that  sur-
rounds alternative decr management op-
LI,

IO "MANAGE" OR NOT TO
"MANAGE"

The tirst and perhaps most fundamen
tal issue thul wrises when deer ferility
control s considersd iz whether a particu-
lar deer population necds any management,
rexurdiess of whether the control is lethal
or non-tethal. The intellectual basis for
"managing" a deer herd 15 (o either redute
an already overpopulated hend or 1o pre-
vent it overpopulation m the near future.
Untortunately, like besuly, what const-
tutes an overpopalarion is in the eve of the
beholder and our tfirst major issee 5 "do
we have an overpopulation of deer in an
urban setting?" Those mterested in biodi
yersiny see an overpopulation when a Forest
understory has been destroved and will no
longer support populations of small mam-
mals and birds, Another segpment of (he
public will assume an overpopulation it
some threshold for car-deer collisions 1s
excesded, Some property owners: whoss
ornamental plants and gardens suffer dom-
ape may see an overpopulation nfler the
loss of a single plant. Chher sepments of
the public, wiil ser an overpopulaticn
prablem when the health of the deer begins
to deteriorate. Still others will blame deer
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overpopulations for an increased number of
cases of Lyme disease. All of these expla-
nations have some validity bar none are
universally supported. There are thase who
prefer o see deer rather than small mam-
mals or birdzs, who may net be concened
aboul defoliation of the forest understory,
and others who do netl drive st night may
have litlle coneorn about cardecr colli-
sions. Homeowners who have plants that
deer shun express less concern abour deer
populations. than other people with planis
thar deer desire.

One commonly heard rationale for e
reduction of white-tailed deer herds i3 the
nead 1o restore hardwood forest undersio-
rics. Few people with an understanding of
ecology would oppose this goal, bat a eriti-
cal examination of the issue leads to a
miore crucial question. Will the control or
reduction of a particular deer herd permit
restoration of small hardwood forests in
mrban areaz, or will this poal rediine elim-
nativn of deer? The devastated hardwood
fores we see today is the result of the ae-
tivity of muany deer over a number of vears.
Once initinlly set back, however, the for-
oal's recovery is extremely slow and a few
deer can keep that undérsiory from regen-
erating. Furthermare, the newer understory
that does prow will be determined by deer
food preference. Hardy exaotics, like huck-
thorn { Bhamius), which is anpalatable to
deer, will take over, while scnsitive naiive
plants, like Trillivm, will remain absent,
Thus, the real-life choices may be (1) give
up om the forest, (2) eliminate (not reduce)
the deer herd, or (3) put a fence arcund the
[orest. Which ol these choices will be pub-
licly acceptable? Which oncs will be uni-
versally acceptable? Probably none.

Stll another commonly expressed un-
certainty when urban decr management be-
COmes an issue is how many deer should be

living on a sguare mile of land, State agen
cies often wse figures derived from rural or
wirddland habitat, such az 10 or 15 ar 20
deer per square mile, though urban deer
populations may have many times those
numbers. Many urlan settings ean suppart
numbers of deor far greater Man foreses be-
cause ol lewns and u variety of other
sources o nurients, This concept is not
ditficult 1o understand and we all under-
stand that a square mile of affalfa can sup.
port more deer than a mile of pine forest
What is usually missing in these peneral-
zed discussions s a criterion for o target
number of animals. I a population of urban
deer excesds the often quoted densitios for
forcsts #nd the deer are healthy, does the
density matler? On the other hand, if the
coneern is car-deer collisions instead of the
health of the deer, then perhaps density
does matier bat is entirely independent of
biological camving capacity, The only
point here is that generalized perceptions
derived from a deer population in rural up-
state New York are litile help for discuss-
mng a population of deer in an arkoreium in
Mewr Jergey,

These are but a fow of the criteria with
which the public evalnates whether there is
a nead for management. Tlowever, these
criteria often sel the stage for the first bai-
tle that usually oceurs when wrban deer
management issues arise. How can sound
decizions be made in the lght of these dif-
fering perspectives” Any decision must he
i compromise, OF all the issues posed in
this paper, none is more problematic than
this one. In reality, there is no simple an-
swet o this question and the decizions (hat
are made usually reflect the desires of the
largest, most vocal or most politically in
Mugntinl segment of the population in a
particular city, county, or neighbordeod.
Unfortunetely, anv single decizion s not
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necessanly the wisest and we must keep
thiz in mind 8% we seek solutions,

SPORT HUNTING AND "INON-
HUNTARLE" DEER POPULATIONS

The zecond issue that arises wheq decr
fertifity control iz considersd js whether a
particular population should be condrizl led
bov means of hunting, other lothal Mians, oF
fertility contrul, Tnvariably, this topic en-
genders strong opinions, end (he stihse-
quent argumants of both sjdes g0 usually
flawed. For cxample, there s simply no
contraceptive techiulogy available now or
i the foreseeable futre witl; which tn
weal large numbers of wild deer living on
exlensive ranges, Thus, arguiients from
certain quarters thar duer contraceplion can
bring an end to sport hunting are not hased
on reason and do little o comlon MErvours
state wildlife agencies. This particular ar-
siment may be based on & $incere desire 10
end sport hunting by those who do not ap-
prave of i, but the use of deer COnLracep-
live technology 1o promaote this view js
specions and inflames fsther than resolyves
the deer problem, Jf pirticular groups o
individuals  oppose henling  on - ethical
erounds, they shooll scek (o schisve Their
goals with arguments aboul the ethics of
bunting, and ot witl; unrealistic expecia-
tions for some techinological advance,

Conversely, state fish and wildiife
agencies do littde to comfan the gemernl
public when they refilse 1o scknowledge
that there are non-huntable teer popuia
tions. In trosh, there are sreas i every state
where deer hunting s tegal, unsafe, un-
wise, or  publichy unscteptable,  While-
tailed deer, targely because of their jn-
credible sdaprability 10 urhanization, live
i deasely poputated rban areas, arbore-
Tums, city parks, nations parks. povem-

MEAL campuses, and military reservations
Many of these locations arg por Appropriate
sites for public hunting, although wpde;
S0me circimstances, "hait and shoot" pro-
grams might be employed by qualified
Agency personnel. The apparent refictance
of state agencies to admir that nen-Mintalle
Populations exist in their states js prabahily
based on a combination of pressures, -
eluding concerns by hunters, declining
munling license sales, and reliance upon [i-
cense fees for agency funding, This does
not, however, validate the nlransizence of
the agencies which ageravates the very
problem they are commissioned o solve,
Ofien the percephial differcnces hetween
the unimal rights group: and the srate
agencies ceach the point where (he formes
everstale the potential o eontraception
and the [atrer deny the existence of mon-
huntable deer populations. The reaction of
Soine Stale agencics supgests thai they foar
a challenge to flye presuniption of synan-
ymy between hunting and wildlife grun.
apement. In any case, hoatility reigns and
rationality dizappears. Somewhere within
e range of these argtiments there (5
group of peaple whe do not Oppose hunting
in general but wha find (he prospect of j
huit in the middle of 4 city park or in theis
immiediate neighborhood to he unaccent-
able, on prounds of safely or ethics,
Amazingly, this group often receives fhe
hostility of bath the animal rights proups
and slule agencies, Such situations  have
been repeated many times, in townz and
cities Tike Morrizstown and I'ranceton NJ,
frondequeit, and North [aveq NY, Pitts-
busgh and Philadelphia PA Columbys OH,
Chicago, IL ‘and dozens of other loeations
thraughout the 11, S, There are tisualiy ne,
or fow unique dimensions to (he problems
that emerge in any of these locations and
virlually o group, mcluding the deer, js
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gerved by the conflict and hostility that fol-
Lo,

The solutions to these conflicts secm
apparent, at least 1o us, Maosl impartantly,
all three groups must find the common
pronnd. All must accept that the problem i
real, and that in deer hahitags of the urban
wiafand”. letting nature "have her way” 15
a0l a reasonable option. Animal rights
proups must come to the realization that
Jeer contraceptive technolopy 15 nol now,
nor is it ever likely 1o be, a substitoe (o
hunting. They must realize that deer con-
traception may only be possible in small,
nistand” populetions of urban dees and mot
with thousands of wary suimals TOATANE
ahout the mountains of Potter County, PA,
and similar habitats in other sfates. Animal
rights groups have the right to promdote
their viewpoint on hunting , but their ar-
guments musl he based on ethical and
moral grounds, Hunlers must recognize the
came [acts and shed irrational fears that
hunting will be brought down by fortiliy
control, We have only 8 few tools for deer
contraception, and the [ew that show
promise are crode, Human coniraccplive
technology on the other hand, has a wide
array of methodolegies and approaches and
despile this we have nol been able o stop
or even slow human population growth.
What then is the logic that leads us Lo son-
clude that we can contrel 30 million desr
with contraception.?

Srate apencies must come Lo grips with
the fact that there are both nonhunled and
nonhuntable deer populaticns within their
respective jorisdictions, and that they are
responsible for (he managetnent af all
wildlife in their states, huntable and non-
huntable. They must also begin to consides
the Larger public resctions b2, pnd effect:
of, permilting or even encournging hunting
in highly wisible urban ureas. Do thess

busits reflect or promote the often cited
values and ethics of sport hanting? Doss
the hunting of human-habituated deer ina
city park, under the eves of an urban soci-
cty, do anything to proserve the traditions
of hunting? Are slate agencies that promote
urban hunting helping or hurting the image
of huuting?

Oiren, when the discussion reaches this
point, there are pecusations of injecting
tyalie judgments” into the issues. There is
no denying this, but there is nothing aboul
hunting that does not rest on value jude-
ments. Whether of not one hunts is a value
judgment and 5o is what specics is hunted,
Bow it is hunted, and wi it i3 hunted. The
same applies to values abous restoring for-
ests of having deer in one's hackyard, The
scsues of deer munagement cannot be deult
wiilh in the ahsence of values. Let us shed
our fear of value judgments and recogmize
their imporance in muking decisions abuout
natural resouroes,

LEGAL ISSUES

wWhite-tailed deer engender a variety of
jurisdictional and legal eonsiderations, and
the ppplication of lertility eontrol brings
them together in new and inlercsting ways.
Virlually all deer in our urban areas live
under the manepement authority of the
state in which they are located. Though
property owners may chapse to prevent a
siate’s  particular  management approach,
they may not impose their own policies of
manapement, short of doing nothing with-
oul the state's assent. Thus, the application
of pharmacological feriility control o deer
on any nonfederal lands requires stale
wildlife agency permission. Although the
ultimate authority remains with the state,
{he use of delivery equipment such as cap
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Mg guns, often results in the necd for ad-
ditional authosity, Thos, deer fertility con-
tral projects may FRqUITe county, township,
city, or park commission approvil,

Deer residing on cermain federal lands,
such as military hases. fodural Eovertimen|
campRises, national seashores o recreation
AMELs are ot always under the MEtACC et
urisdiction af the states. and these perti-
el federal agencies have  the consk-
tuticnal authority o manage their decr gz
thay: sce fit, However, some federal apen-
vics have, and May more oy chonse o
seck. agreements with siue agencies. Dl
ferent federal agencies may alsp regurire
additional assurances; ar example, the use
ol capture gun equipment within A National
Park Service {NPSY unit, even fo deliver
comlraceplive drugs. requires NPS certifi-
cation. This  jnchades documentation of
Prior experience with (he equipment by the
delivery team, 4 certificats of completion
of  the NPs spodisorgd - wildlife  fm.
mohilization wourvse, chirrenl CPR ceif-
cition, passage of g qualifving tesr, and 4
letler of cenification from supermntenden
ot an NP3 unjl.

In ‘addition & rogiations of the local
Autharity for management of 1l deer them-
selves, there are foderal safery regulations
tial impinge wpon use of fhe contraceptive
agenl. White-tziled deer are conzidersd o
be foud animals by the Food and Drug Ad-
miinistration (FDAY and the 11 % Depiirt-
ment of Apricyliyre (UsDA). Recontly, at
the USDA sponsored Syvmposium on Co-
traception in Wildlife, held in Denver in
1993, the 1ISDIA abandoned responsihility
for the regulation of fertility control drgs
tor deer. The USDA' regulatory authority
extends only to disease in animuls, and
Preghancy 15 nof defined as & diseise
Thus; no  permission s required  from
LIsDA,

The use of an experintenial dmpg for
dece fertilipy control, lwwever, docs fall
undei the suthority of the FDA A drag
may be approved or licensed by FIIA far
use for a particular Purpose in a particolar
species. Currontly, there gre no phagma-
cological contraceptive agents that may be
commercially marketed for se in deer
soveral drugs have heen rested in deer that
have been approved for commercial sale
for use in other speciez, Twa examples are
Norgestomet® (Burns o al. 1993} and
prastaglandin-F25 (Bocker and Katz 1994,
which have FDA approval for use in cer.
tain domestic specics, b et in deer, Cih-
@15, stich as the porcine zopn pellucida vae-
cine (PZP) (Turner et a1 1992) and a
GnRH vaceine (Becker and Katr 995
have no approval for comumercial use iy
any species, Thus, at the present fime, the
e of gny phatmacological agent for decy
contraception 12 experimental.

This briel mteoduction o fiederal regu-
lations rwises two critical questions  thar
have proves] particulurly confusing for ad-
vocates, us well as opponents of deer con-
traception. First, may a Conlraceptive agent
for decr be used without FDA spproval,
amnd secondly,  what coftstitufes  [11A
“approval"F The FDA itself imposes na ro-
quirement for a deer vontrnceplive drg 1o
be “approved, however, a state or focal
agency that wishes tn pursiee deer contig-
HEPHiUn may require that there be some
level of approwal By the FDA prior to use
ol drugs in its jurisdiction,

The use of a commercial dmg for a
Pfpose or species other thag that for
which it was Approved, or the use of 8 non.
commercial divg for deer Contiaception
CONSUNIES an experimental use of the drug.
Investigators may apply to the FDA for an
Investigational Mew Animal Brug excap-
tion (INAD to e flie drug for deer con-
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fraception  Tesearch. Adtainment of an
[NAD for this purpase dnes nod imply
mapproval” of the drug by FIDA in the same
sonse thal # commercial druge is approved
for sale and use, Rather, it is an apreeinent
thal the invesligators may pursue thcir
contraceptive research, will collect certain
data, follow certain procedures, and pro-
vide the FIdA with these daty. In tum thie
[MAT) authorizes the inlerstale and inter-
nutional shipment of the vuccine for re-
search purposes. An INAD gppliculion re-
guires preliminary data, and the FDA
therelere assumes that (esting will oceur
without an AL, INADs have beei issued
for u number of contraseplive Arugs for use
in captive exoti species in 700, b, (ks
far the only contraceplive agent that has re-
coived an IMAD for use in free-roanming
deer is the porcine zooa pellucida vaccine
{FZP). In this purticular case, the INARD Is
hield by The Humanes Society of the L. 5.
and it is good only for specific sites anid
projects. Bach new experimental sile re-
quires a new application (o FEM awl an
cxtension of the TNAD to the new project.

THE SCIENCE
Comtraceptive Agents

I recent vears there have bean severul
atternpts 1o explain, disciss, and evaluals
the scicatific aspects of decr contraceplicn
(Metties 1933 but mast have been overly
sinplistic or have failed to explain ade-
guarely the complexity of the subject 10 an
interested und concemed, but larpely unin
formed, public. A varicty of potential con-
{raceplive agenls are available, each with
advantazes  and  disadvantages Addi-
tionally, there arc ot least three delivery
miodes for these apents, coch of which also

presents  advaniages and disadvantages.
Most recent discnssions ol deer contra-
ception have attempted o evialuate a par-
tieular method in isolation and without ref-
erence Lo other methods, Because nd singls
approach is withoul its shortcomings, the
evaluation of only onc approach is often
mizlcuding and fails fo provide the reader
with a frame of reference. Thus, deer con-
{raceplive approaches arc only meaninglul
in & comparalive sense.

A second problem associated with re-
cent discussions of dee contraceplive
methods is that no "gold standard” has
been provided with which to compare these
melhods, Without such a standacd, Uese
discussions could be compared to the
svaloztion of o law in the absence of a con-
ctitntion. A "standard” for the evaluation of
wildlife contraceptives in genecal has been
previously discussed in terms of the theo-
peiical  "ideal”  wildlife contraceptive
i Turmer and Kirkpatrick 1986, Kirfkpairick
and Tumer 1991, Seal 19913 Basically,
shise ideal characteristics include:

1. Contraceplive eflectiveness of ar least
".i'l:'ﬂ:":.l-

3 The ability for remote delivery, with 10
hundling of animals.

1. Reversibility of contraceptive cilects
{although this muy not be fmpomant for
daer),

A Salety for use in pregnant animals,

5 Alsence of signnificant healih side ef-
fets

6. Mo passape of the conlraceptive agent
thrcasah e food chain.

+ Minimal effects upon individual and o
cial hehaviors.

8. Lowr cost.

Any future evaluations of deer conlracep-
tive methods shoutd attend to these char-
acteristics, ol Jeast until belier or mats ap-
propriate ones Emerge.
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The various chemical and vAssing ap.
proaches 1o deer clintraception have becy
reviewsd extensively (Kirkpatrick  and
Turner 1985, 1291}, but a peneric deserip-
tion of some approaches and the hiolagical
amd regulatory issnos they raise may he
helpful, There are afsn theee delivery sys-
tems currently used, providing six combi-
naticnz of agents and delivery,

The lurgest group of compounds thay
fave been tested in doer is the steroid hor-
mones, coinposed of varons estopens and
fregesiing, natural  and synthetic, Many
steroids are effective conlraceptivie poents
but they are aweompanicd hy § variety of
problems. The major problem is their pas-
sage through the food chain, where preds-
lors, scavengers, or humans may consune
residues of the drugs. This potential danger
can be atlentited by the yse af natural hor-
Meones, such as ostradiol and Progesterone,
which are identica] throughout all mam.
mals. Thus the sccidental ingestion of
these two hormaoses would not expose con-
SUMErs: o anyriiing they dn not already
produce. Because esrradial il progesmee
ane are metaholized vepy quickly, however,
they must he administered either daily ar
by means of surgically placed implanes
neither method is practical in the tield.

Anather approach with the sterond hor-
Mones is 1o administer synthetic atecoids
which have heen yyed suceesstully tw in.
hibit reproduction iy deer (Plotka and Ses|
1983 These moleeyles have Been maodi-
fed with various side chains that cayse (he
liver not to “recognize” them and thys M-
tabolism s very slow. Consequently,
smaller doses can e ysed less aften, and
they will exerr their contracentive .
ence longs, Thejr leng fife increases (he
tdanper of Pazsage thiough the fond chain
and the accumulation of fon-matural seer-
aids in consumers, Fag thiz reason it is -

likely that many of the synthetic steroids
will ever be permittod By the FDA to he
vsed in deer. A few, like Nnrg:s:umm@,
alieady have FDA approval for uze in do-
mestio livestock, by g lemath withdrawg|
period will probably be imposed i they aee
used on dear Thercfore, they wiuld hayve
it be used soviers| manths prior 1o the
Breeding season which woenld requirg vy
large doses. Bocause the breeding seupsor
of white-wiled deer and begal honting sea
sans usuilly coincide ang the hormone
residue must e Present to be effective ag g
tontraceptive, the FDA will nod likely ap-
Prove & steroid for use in I“ren:-n’xunin_u_
deer. A possihle advantage of synthetic
steroids iy thy) PiEszage theough faod chains
TEPTESENts an opportunity (o atlminister the
drugs orally, which would lead 10 pew
regulatory problens dssociated with org|
delivery, These problems will be discussad
in the next secting,

Mon sterajd apnrogiches o Cilracen-
tion include g variety of malecules and cqn
be divided inta twg FIBURS: Non vaeeijes
and vaccines. The latier are alza called ji-
munaconiraceptives, The nog VACCIES Al
complex in thei; physiological actions b
hasically they exert & direct ithibitory e
tect upon sume Broup of eells that arp e
uisile 1o succezsiyl reproduction, Examples
melude molecules th block the actions of
reproductive hormones, such g gonadotro.
pin-rtlnﬂsfng hormaogge (GnRH) antzrn
nisks, prostaglandins, apd cyvtaloxins. The
GnEH antagonists Block the proper fine-
tioming of the pituitary gland and CUnSe-
quently prevent stimulation of the gonads
dnd sperm or egp prodduction, Prostagland-
N5 are molecules that CBUSE  pregnancy
failure and either fuga] ahsarption or abog-
tion in cattle and 4 number of other dg-
meslle species, but in pwa SCpEirate tosiy
they did not wark, well in deer (Becker and
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Kate 1994: 1, Stahl, Columbus Metroparks,
Pers. Commun.). Mose recently, in a third
test, as yet unpublished, larges doses of
injectable prostaglanding were capable of
{crminating pregnancics in deer, Cytotox-
ins may wetually destroy certain pituitary
cells and therely prevent production of
gperm and CEES. ‘This approsch has been
snggested for uso in deer but has not yet
been tested.

Fach of the nonvaccine, nunsteroid
apents has advantages and dizadvantages.
[hey can all b delivercd in relatively
amall doses, which facilitates remote cleli-
very, and mosl cannot pass through the
énod chain because of their protein pature,
However, (inRH antagonisls CAUSC sig-
nificant behavior changes and musl be ad-
ministered often, prostaglandins, bocause
ol the specter of aborted fetyses, may in-
voke strong negative feefings in sOMe Seg-
ments of society, and ¢ytotuxins will face
stringent FDA serutiny gnd regulation.

Imunocantraceplives,  6F VACCINGS,
exert their actions by causing the target
animal o produce antibodies againsl some
matecule Tequisite te successiul peproduc-
{ian. Their actions are samilar 0 the wvac-
ctnes used for diseasc provention Some
specific examples include anti-GnRH vac-
Cines, auli-GPECM VACCINES, and anti-zona
pellucida vaccines. Anti4inRH  vaccings
cause the production af antibodies against
inRH and the effects are the same A5 thase
described above for GnRll antagonists.
Anti-sperm  vaccincs  Caust antibodics
apainst sperm cells aned can be used in both
the male and the female. Several versions
af anti-sperm vaccines have becn ested in
Jaboratory animals and nonhuman primates
{Primikoft el &l 1988, Herr et al, 1990),
bt none have yet hoen tested in doer. Anti-
zanu pellucida vacting, betler known as
PZP, raises antibodies in the treated temale

deer which presumably block fertilization
(Liu et al. 1989, This vaccine has becn
successfully tested in caplive { Tumer &t al.
1992, 1995) und {rec-roaming  deer
(MeShea el al. 1993}

The advantages of the vaccines are thal
they can he delivercd remotely in very
mall doses. Also, because they are pri-
marily prolein, they are readily digested
and cannot pass toough the food chain.
From a regulatory standpoint, there should
bhe less difficulty obtaining permission 1o
use these agenls experimentally in deer.
The vaccines, however, must be used with
another agent, an adjuvant, which is a gen-
eral imimunostimulant. One of the st ad-
juvants, Freund's Cnmplete adjuvanl oo
sionally causes abscesses and  tissue
granulomas in some specics, which raises
regulatory CONCETNS. Alternative adjuvantis
that dn not cause abscesses of granulomas
have recently shown STrong promise, and it
appears that protein based contraceptive
vuccines will have [ewer’ regulatory proh-
legns that stervid hormoenes.

Delivery Syslems

The three most likely methuds of ad-
ministralicn for deer contraceplives are in-
jection by darl or biobullet, surgical mm-
plunts, or oral delivery Coupling three de-
livery systoms with two major groups of
contraceptive agents, sterid amil nop-ster-
uid, there are six possiblc configurations
for inducing contraception in deet, arc
cach configuration carmes with it ad-
vantages and disadvantages, Surgical im-
plants are costly ond. cause sWess o the
ppimals because the procedure v lves
caplure and surgery. Howeever, larme quan-
tities of @ coniraceptive apeat can be im-
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planted and the deer can ho marked with
tags orcollars {Plotka and Seal 1989,

Oral delivery js a desirable approach
becanse of the low cost involved, Steroidy
are eurrently the only contraceptive agenrs
that can be delivered orally, but ingestion
must oecir almost daily, and there remain
the regulatory problems associated with
steroids. Some research is underway thar
seeks to deliver vaccine-based contracep-
tives orally,

Current research (Bradley 1994, Tvn-
dale-Biscoc 1994) may permil virms-yvec-
tored oral delivery of protein contraceptive
melecules, which wonld normally be di
gested rather than ahsorbed into fhe Blood
strewm, but again there will he regnlatory
constraints. The first and most probable
repulatory  coostraint for  virus vectored
oral contraceptives will be that of species
spacificity, which will be extremely (iffi-
cult and costly 1o attain. Also, the prOEpect
uf viral mutation and the possibility that a

muntion moy lead 1o the comteasepiion of

non-larget species will result in significant
regilutory hirdles.

Anather approsch for ol deliveey 15
Lo microencapsulate a vaccine or drug in a
biodegraduble, nontoxic coating thar will
protect the active ingredient from digestion
and can be absorbed vie the lmphatic Y-
teri. This approach has already been ap-
plied 1o medical waccines in humans
{Fldridge ot al, 1989) and is being tested
for use with confraceptives in deer, This
approach may nor evicke serious reculatary
herdles far the microcapsules ihemsalves,
bul there will be restrictions placed an any
orally delivered ective contraceptive ingre-
dient that is nul species specific,

Femete delivery works best with the
non steroid agents because smaller vol-
times can be used, bt thizs method ne
cessilutes identification of individial dees,

a difficult and costly, Il not impossibic,
task i order to prevent multiple treatments
ar the uncertainty of how many deer have
been frested Methods for simultancous
delivery of vaccine and dye mark are avail

ahle but need refinement. Remare delvery
af steroids is almost prohibitive because of
the large volume of drup necessary W bring
about contraception, cven with sophisti-
cated,  sustained release  formulations
(Kirkpatrick et al. [982; Tumer and Kirk-
palrick 1982, 1991, A variety of small self
injecting, commersially available darts ex-
1515 that can deliver any number of car-
pounds to free roaming animals. Adwvan-
tiges of darting include the high level of
accuracy and the ranpe, which can excesd
SO m. A dismlvantage is that the darts have
to be recovered, The biobullet involves a
hollow .25 cal, cartridge made of biode-
gradable, nen toxic material, which is fired
from o G puwered pun (Wilkis et al.
1994). The bullet imbeds itself in muscle
tissne and dissolves, releasing the drug
from its hollow cavity. An obvions advan.
lage of the biobullet s the elimination of
the need 10 recover the projectile. Disad-
vantiges include the Timited range, which
rarely exceads 30 'm, and necasional irjury
o the decr.

Lrenelics

Cne of the recent comcerns ahoul the
use of deer contraception agents has heen
that the penetic composition of the herd
may be altered (Nettles 1993, This iz a e
gitimate scienlific question thal deserves
discussion. A second consideration of ga-
netics is whether there will be some indi.
vidual, genetically based differences in the
responze of deer to.a contraceptive agent,
I'his possibility is unlikely in the case of
sleroid hormones, because of the absence
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of individual or genetic variabilily in re-
sponsiveness, the question has been di-
rectod more af vaccines than at olher
agents, Vaccines clearly show greater vari-
ability in contraceptive responsiveness than
do steroid hormones, However, this issue
has two inleresting sspects. The first is the
passibility of an inheront, genetic differ-
ence in the response of the deer (0 a vac-
cing, i.e., some deer will make lots of anti-
hodies and thereby become mfertile, while
others will make few antibodies and will
therehy produce offspring, perhaps with
that same resistance (o the vaccine, There
are currently no data to address this issue
and il deserves appropriate research, The
second aspect relutes to the health of the
deer and the differences o responses 1o
vaccines, .o, unhealthy deer won't make
antibodies and will thersfore produce more
unhealthy deer, while healthy deer will
make mitibodies and will nol reproduce. In
the exireme, this scenario leads o the
speeter of & growing herd of unheulthy
desr, There are no data to support this per-
spective, In contrast, there wre data show-
ing good contraception in wild horses in
cxtremely poor condition and in 7oo ani-
mals that have been treated specifically be-
cause they are unhealty.

Considering the limited poteatial appli
cations for deer contraception amd the
small numbers that will be treated, the ge-
nelic questions may be of littde importance,
The wuse of terms like "mass im-
munizations” in connection with deer ge-
netics issues is misleading. A more rele-
vant consideration for genelic issues is

whether the potential genetic effecls of

centraccption are less or greater thun those
of hunting, The issues over deer contri-
ception thus fer have mostly becn posed in
the context of whether it is an acccplable
altermutive tn hunting, Based on numbers

of deer taken by hunters, contraception will
never remately approach the impacl of
hunting on the deer gene pool,

Behavior

Other frequently asked questions re-
valve arcund polential changes in the be
havior of deer treated with contraceplives,
This concern deserves serions investigation
for at least two resscns, Whatever manapge-
met tool is nsed, contraception or hunting,
managers should recognize that deer ame
highly social animals and that owr goal
shonld be to misimize social dismuption,
This issue, of course, 15 cthical mather than
scientific. The complexity of the beluvior
lzane is compoundad by the different bo-
havioral effects of different deer contra-
ceptives, Mosl of the steroid hormones dis-
cossed thus for cause a doe o “imitae™
pregnancy  endocrinologically, thus  we
must be willing o accept hehaviorally
"oregmanl” deer (no breeding hehayiar)
with this approach, The use of GnRH wvac-
cines and antagonists represent & noo-
surgical sterilization, and we must be will-
ing to accept @ loss of reproductive hehuw-
iors with this approach, aloag with what-
ever chunass there are in social behavioss,
The use of PZP vaccine carries with it the
riske of prolonged estrous cveles, which
raise CORGEMS over eaerpy eosts during the
winler, increased movement by the decr
and theretore the risk of more car-deer cal-
lisions, and energefic cnsts to males, who
will continue 1o seck out estrous females,

Only one stady has heen complered
that examined the potential changes in be-
havior as a résult of deer contraception.
The study confirmed that VP contracep-
tion can extend estrous eycles into the
month of February in Vieginia {MoShea et
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al, 19930 The study alse conlimmed, how-
ever, thal the enerpetic costs of extended
estrous cyeles in I'ZI eeated female deer
were sienificanty less than those of preg-
pancy and [actation in antreated deer, Alsn,
male deer in this smdy did not significantly
increase energy expenditures in the pres-
ence of females with extended broeding
RCASONS.

Plore stedics are needed moorder W an-
swer wll permone guestions reganding po-
tendial Behavior changés. The same goes-
tipns should also be asked abour hunting.
Doz hunting canse increased expenditures
of energy by deer? Can the behavioral
changes caused by hunting be compuared fo
those  caused by conlroception?  These
guestions have alresdy been answered for
hunting and data arc accumulsting for
contraccption, The point here 13 that there
are consequences that resalt from cone form
of manzrement.

Ilow Many Dieer Must Be Troeafed?

Cinc last issuc that oftcn emerpes dur-
ing the debate swrrounding  desr  con-
Traceplion i= how many animals need (o be
fregfed fo achieve o desied population -
fect, This gquestion cannol b gnswersd in
the absence of a goal and it cannot be an-
swered on the hasiz of population modaling
which uses pensralized dala from other
siles,

The problem surrounding the question
of how many deet need to be treated now
becomes even more complex. Those who
advocate nonlethal contral methods pener-
ally insist thal information about abseolule
nuinbers be provided before any manage
meint aprions are exercised. According o
thiz view, only when the population size is
known can an imtelligent decision be made
about what kind ol manupement - wction

st gocur. Experience has shown that
neither the proponsils or opponents of deer
coffraception, o hunling, have reliahle
data about the wban deer populations in
quecstion. There s alwayvs a lot of specula-
tion and puezsing, but fow hard numbers
derived in scientifically sound  wayvs.
Should the popufation be held ot current
numbers ar should 1t be redoced by 1084 o
shauld il be allowed to increaze at 5%7 Ta
ahEwes these questions one must first know
hevae many deer are involved.

Wildlife apencies’ views are somewhat
different. Their view might be summarized
as "too many deer are always too many, re-
perdless of the absolutz number,” and the
real issne 15 the consequence of too many
deer, i, wac-desr collisions, impact on
vegotation, ete. In other words, relative
numbers are more impartant than absolule
numbers. Knowledoe of absolute numbers
may be very importunt for implementation
of femility contcal, theugh absoluts num-
bers are less important for reduclion pro-
grams hased on hunting

The second probfem is that of com-
puter modehing based on dara from other
sites, Generalized data are applied to spe-
cilic sifes and populations, and the resulis
seldem have any meaning, Twenty-five
years of experience with contraception in
wild horses haz told uz o greal deal and
perttaps (he most important lesson is that
madeling is wselul only if it 15 based on sie
specilic dafa, AL an absolute minimem,
site-specific. fawning mates {in terms of
fawns per do¢ and percent of does fawn-
ing). mortakity rates, and age of recniitment
are necessury (o determine what poreent of
adult does need fo be treated to achiove
some specified goal over some specified
period of time. Non specilic datn have little
vilue and only serve to confuse e parlici-
punts in the diszuzsions,
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SUMMARY

The issues of deor contraception and
the percetved conflicss of contraception
with hunting have reached epic propor-
lions. Many of these conflicts may be
abput management in general versus no
munagement. In any case, at the local level,
much of the conflict has lacked a factual
grounding and has heen focled by misin-
formation, and emotions generally  have
ontun reason. The extent of the polarity
etwesn lunling  advocates and  animal
wellare or animal rights groups has ob-
seured Lhe science of fertility control and
prevented the objective evaluation of thal
acience, Both hunting and contraception
have been evaluated individually and with-
out meaningful comparisons between the
twao approaches.

Much of what the public perceives
aboul the wsues of deer fortility control
comes through popular media, particularly
pewlspapers that cover focal confliets, and
more recently, national sportsman's mags.
rines and animal welfare organization peri-
oadicals, Many of the newspoper articles
wiere preparesd] by sporswriters. whe have
sensationalized the problems and have pro-
duced almost nothing with balance. The
same can be said for o smaller number of
arficles wrillen by those journalists sympa-
thetic 0 the animal rights movement. In
pendral, magesings have dons a better job,
but even the hest lizve confounded readers
with partial perspectives on complex is-
sues, This media problem certainly tran-
scends deer isswes, and there is no simple
solution o the hovizon, Besponsible and
careful journalism from a neutral perspec-
fiveel can probably do more o defuse the
currsil eoniflicts over deer maange et
than can any other cffort. In the final
analysiz, however, the human perceprion of

urhan deer and the issues that surroumd
them reflect a large diversity of public val-
ucs and opinions, The problems will naor
easily be reduced to simple solutions, or
even o simple guestions.

Finally, the public and opencics, on
bath sides of the issucs, have largely failed
o recognize that deer fertility control is
still experimental. Several years of Lesting
end evaliation will be necessary il a wvali-
dated management ool is to be achicved,
lthough many trals can be carefully
planned to provide some management re-
lief’ during testing. The oppositien that ac-
companies the issue of deor fedtilily control
experiments is oflen anti-intellectual. If
there are flaws in this managemenl ap-
proach, a5 opponents suggest, they will be-
come apparcnt through scientific testing,
Mo new idea should be prevented from
being given a chance 1o succeed, or fail.

The mesat eritical dimension of the ur-
ban deer issue is. surprisingly, one of the
most noticeably absent in most local con-
Micts. That dimengion is tolerance of wrban
wildlife. The issue of vrban deer is only
ane parl of the prowing phenomenan af
suceesslul urban wildlife. Wo signs indicate
thar there will be fower urban wildlife spe-
cies or animals in the fatiee, and there are
eaniig moereases i human populations
with encroachment on remaining wildlife
habitat. Reason then points toward contin-
uved escalation of conflict betwesn urban
wildlife and bumans, Fertility control is
certainly not the answer Lo all the prob-
lems. but ontil proved otherwisc in well
dosigned tests, il should be given ils day in
the conet of scientific and social judgment,
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