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In recent vears the subject of alternative
management options for white-tailed deer
{Odocailens virginfanuy) has received re-
newed interest (Warren 1991, Gromly
1993, Bellert 1993}, Hunting will contimc
to he the most widely used management
tool for most deer populations throughout
the United States, bul increasing urbanizs-
tion, the withdrawal of private lands {rom
the public hunting domain, and changing
public attitudes aboot lethal control meth-
odz have reduced the domain of effecrive-
ness of hunting as & management ool for
wrhan desr populations, Al the same time,
research effors to lind effective comiru-
ceptives for [rec-roaming deer have in-
greazed  in mumgher  and  inlensmy
(Kirkpatrick and Turnar 1985, 1991 sev-
eral methods are now available for testing
with free-roaming deer populations (Tumer
and Kirkpatrick 1991, Tumer = al. 1992,
Hecker and Katz 1994, Warren ot al. 1993,
Jawobsen et al. in press),

The relatively rapid armval of poten-
tially effective desr contraceplives and de-
livery systems, however, has led 1o an in-
ercased focus on conflicls over deer popu-
lation confiol among hunting advocales,
stale conservation mgeicies, and various
elements of the general public who seck
non-lethal alierpatives o increasing deor
populations, This essay is an aticmpt Lo
identify issues that have led fo conflict and
to discuss possible solotions to the -

crepsingly  hostile  atmosphers  that  sur
mounds alteriarive dosr manspgemen! op-
Lbomes.

TO "MANAGE" OR NOT TO
"MANAGE"

The first and perhaps most Toedansen-
tal izgue thot erises when deer forility
control is considered iz whether a particu-
lar deer population needs any management,
repprdless of whether the control is lethal
er nan-lethal, The imtellsctual basis tor
"managing” a deer herd 15 W eithes reduce
an already overpopulated herd o o pre-
vent its overpopelation in the near Tuture,
Unfortunately, like beauty, what consli-
tutes an overpapulation is in the eve of the
behalder and cur first major issue is "do
we have an overpopulation of deer in an
urban setling?” Those intcrested in biodi-
versity sce an overpopulation when a forest
underatory has been destroved and will no
lomger suppoest populations of small mam-
mals and birds, Another sepment of the
public will assume an overpopulation if
sore threshold for car-deer collisions 15
axceeded. Some properly owners whosc
arnamental plants and pardens suffer dam-
poe muy see an overpopulation afler the
lese of @ single plant. Other sepments of
the pullic, will see an overpopulation
prablem when the health of the deer begins
to deteriorate. Still others will blame deer
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averpopulations for an increased number of
cases of Lyme disease. All of thess expla-
nationa have some validity but none arc
universally supported. There are those who
prefer to see deer rather than small mam-
malz or birds, who mev oot be concerned
ithout defobiation of the forest understony,
and others who do oot dove at night oy
bave little concern about car-deer colli-
sions. Homeowners who hoave plants that
deer shun express less concem about deer
populations than other people with plasis
Lhial deer desire.

Cioe cormonly beard rationale for the
redduction of white-tailed deer herds iz the
need to restore hardwood forest understo-
ries. Few peaple with an understanding of
ecolopy would oppose (ks poal, ot a criti
cal exaomination of the issue leads w0 o
more crucial question. Will the control or
reduction of a particular deer herd permit
restoration of small herdwood [orests o
wrbun areas, wr will this poal require efioy-
rrentiarr of deer? The devastated bardwoead
forest we ses today is e result of the ac-
tvity of many deer over a nuember of vears,
Opce imibially sel back, however, the {or
eel's recovery 1= extremely slow and a few
deer can keep that vodecstiory fom regen-
erating. Furthermore, (he newer anderstony
that does grow will be detenmmined by dees
food preference, Hardy exotics, bike buck-
thorn {Rharmue), which is unpalatable to
deer, will take over, while sensitive nalive
plants, bike Yriffiion, will remun absent,
Thus, the real-hife choices may be (1] give
up on the forest, (2 eliminate (not redwce)
the deer herd, or (3) put & fence around he
forest. Which of these choices will be pub
lely seceplable? Which ones will be ani-
versally acceplable? Probably nonc.

Sl ansther commonly expressed un-
certainty when urban deer manapement be-
comes an 155 is how many desr showld be

living on a square mile of land. State apen-
cies often use figures degived from rural or
wiondland habitat, such as 10 or 15 or 20
doer per square mike, though vrban deer
populations may have many limes those
numbers. Many urban settings can support
numbers of deer far greater than forests be-
cause of [ewns and a variety af other
sources of nutrients. This concept s nol
difficult o understand and we all under-
stund that a sguare mile of alfalfa van sup-
port more deer than a mile of pine forest.
Whitl is usually missing in these peneral-
izedl discussions 15 a criterfon tor a target
number of animals. [T a population of wiban
deer exceeds the alten quoded densitics tor
forests and the deer are healihy, docs the
density mistter? On the other hand, if the
concer i car-deer collisions instead of the
health of the deer, thoen perhaps densily
does matter but is entirely independent of
bivlogical comving  capacity. The only
point here is thal peneralized perceptions
derived [rom o deer population i rural up-
state New York are little hetp for discuss-
ing a populadion of deer in an arboretum in
Mew Jersey,

These are bul a few of the criteria with
which fhe peblic evaluates whether there 15
a need for msoagzement. However, these
criteria often sel the stage for the ficst bat-
the that wsually occwrs when urboan deer
managrement issucs arisc. How can sound
decizions be made m the light of these dif-
Fering perspeclives? Any decision must be
# compromise, OF all the issues posed in
this paper, node iz more problematic than
this one. In reality, there is no simple an-
swer te this question and the decisions that
are made usnally reflect the desires ol the
largest, most vocal or mast politically in
fluentin! segment of the population in a
parlicular cily, vounty, or neighborhood.
Unioclunately, sny single decision is nat
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necessarily the wisest, and we musl keep
thiz in mind as we seek solulions.

SPORT HUNTING AND "NON-
[MUNTABLE" DEER POPULATIONS

The second issue that arises when deer
fertility control is considercd is whether a
particular population should be contrilled
by means of hunting, other lethal means, or
fertility contral. Invarizhly, this Lopic cn-
gendets sirong opinions, aid the ‘subse-
quent arguments of both sides mre nsually
fawed. For exumple, there is simply ne
contracepiive technelagy available now
in the forcseeable future with which io
treat large numbers of wild deer livirg on
catensive ranges. Thus, arguments from
certain quarters that deer costraception can
bring an end to sport huniing are 1ot hased
ot reason and do lithe to comiort pervous
srate wildlife apencies. This particalar ar-
pument may be hased on & sneere dasire 1o
end gport hunting by those whe da et ap-
prove of i, but the use of deer coniracep-
live technology to promote this view is
specions and inflames rather than resclves
the deer problem, I particular groups of
individuals  oppose  hunfing on ethical
grounds, they shoold seek to achieve their
poals with argoments aboul the ethics of
husting, wod not with wnrealistic expecta-
tions for same technalogival advance.

Conversely, state fsh wnd waldlife
agencies do liftie 1o comfort the general
public when they refuse o acknowlodge
that there are non-huntable deer popula-
tions. In tuth, there are areas in eVery Siate
where deer husting is illegal, unsale, un-
wize, of publicly unacceplable. Wlhite-
tailed deer, largely because of their -
credilie adaptability to urbanization, live
in densely populated wrbun arcas, arbore-
tums, city parks. nadonal parks, pevem-

mieat campuses, and military reservations.
Many of these locatinms ane not Bppropriate
gites for public hunting, although under
gome circummstances, "bait and shoot™ pro-
erams might be employed by gualified
apercy personnel, The apparent reluctance
of state agencices to admit that nos-hu ntable
popnlations exist in their states is provhably
based on @ combination of pressures, -
cluding concerns by hunters, dechining
hunting lizense sales, and teliance upon li-
cense fees for apency funding. This does
ot however, validate the intransigence of
the apencies which aggravates the very
problem they are commissioned 1o solhve.
Ofien the perceptual differences betwesn
the animal rights groups snd the state
apencies reach the point where the former
averstate the potentisl for contraception
and fhe latter deny the existence of non-
huntable deer populations. The reaction of
some state agencies suggests that they fear
a éhallenge to the presumplion of synon-
ymy between hunting and wildlife man-
agement. In any case. hostility reigns ansl
rationality disappears. Somewhere within
the range of these arguments there is a
graup of peeple who do not oppase hurting
in gencret but who find the prospect of a
hunt in the middle of a city park or in their
immediate neighborhood o he unaccept-
ahle, on grounds of satety or ethics.
Amazingly, this group often receives the
hstility of both the animal rights groups
and stule agencies, Such  situations have
besn repeated many times, in LowWns and
cities like Mottistown and Princeton NI,
rondeguoit, and Morth Haven NY, Pitls-
burgh and Philadelphia PA, Ciolumbus OH,
Chicaga, 1. and dozens of other logations
throuslout the U, 5, There are usually no.
ar few unique dimensions 1o the problems
that emerge in any of these lecations and
viruully no group, including the deer, i
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served by the conflict and hostility that fol-
how,

The solutions to these conflicts SEE
epparent, al least (o us, Most importantly,
all three groups must find fe SOMImen
graund. All must accept that the problem is
real, and that in deer Labitats of the urhan
"island", letting nature “have her wity" s
nat a4 reasonable opticn,  Animal righrs
Eroups musl come to the realization (hat
desr contraceptive technolegy is not Flew,
nor 15 it ever likely to be, a substitute for
hunting. They must realize that deer gon-
iracepltion may only be possible in small,
"island” populations of urban deer and no
with thousands of wary unimals roaming
ahout the mountains of Potter County, P'a,
and similar hubitats in orher states. Animal
rights groups have the right 10 promote
their viewpoint on hunting . byt their ar
guments must be based on erhical and
moral grounds. Horters must recopnize the
same facts and shed irational fears that
hanting will be brought down by fertility
control. We have only 2 few tools far deer
contrsception, and the few that show
promise are crude, [oman contraceptive
technalomy on the otler hand, has a wide
array of methodolagies and approaches and
despite this we have not been ahle (o stop
or even slow homan population erawh.
What then is the logic that leads us 1o can-
clude that we can eontrol 30 million doar
with conteaceprion.?

Slate agencies must come o orips with
the fact thal there are hoth monhiunted and
nenhuntable deer popelations within their
respective furisdictions, and thar they are
responsible for the management of af
wildlife in their states, huntable and [
huntable, They must alse begin to consider
the larger public renctings ta, and effects
of, Permitting or even ehceuraging huiing
in highly visible urban areas. [k these

hunts reflect or promote the often cited
values and ethics of sport huiting? Diaes

2 hunting of beman-habituated deer in a
city purk, under the eves of an urban soci-
ery, do anything to preserve fhe traditions
ol hunting? Are state agencies that promote
urban hunting helping or hurting the image
of huntinge?

Chften, when the discussion renches this
point, there are sccusations of injesting
"value judgments” into the issues, There is
o denyving this, hut there js nothing about
hunting. that does not rest on vilue judg-
meiils. Whether or not one hunts is 5 valug
Judgment and 5o is whar Spesies 15 hunted,
Row it is hunted, and Wy il is hunted, The
same applics 1o values aboye restoring for-
ests or having deer in one's backyard. The
isues of deer nEmagement cannol be deals
with in the absence of valyes, Letl us shed
our fear of valne Judgiments and fecoEnine
their impartance in making decisions abour
natural resources,

LEGAL IS5UKS

While-tailed deer cngender a varigty of
Jurisdictional and legal considerations, and
the application of fertility contral brings
them twgether in new and Interesting ways,
Virtually &l deer in our urban areas lrve
under the manasement authority af the
state m which they are locased, | hongh
Propesty amers may chonse to prevent a
state’s  paricular Malagement  approach,
they may not impose their own policies of
manzgement, short of doipg nothing with-
oul the state's assent, Thus, the application
of pharmacological ferlility control to dewr
onany nonfederal  lapds requires  siale
wildlife sgoney permission, Although the
ultimate authority remains with the state,
thee use of delivery equipment such as cap-
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lure gons, often resuliz in the need Tor ad-
ditianal anthority, Thus, deer fertility con-
tral projects may reguire county, township,
ciby, or park commission spproval,

Deer residing on certain federal lands,
soch s military bases, federal govemment
campuszes, natinnal scashores or recreation
areas are not abwavs under the management
qurisdiction of the states, and these pert-
nent federal apencizs have the consti-
tutinna! anthority to manage their deer as
they sec fit. However, some federal apen-
cies have, and many more may choose o
seel, agreements with state agencies. [if-
ferent federal agencies may also requive
additional assurances, For example, the use
of capture gun equipment within a National
Park Szrvice (MPR) onit, cven to deliver
contraceptive drugs, requires NPS certifi-
cation.  This inclodss  documentation of
prior experisoce with the eguipment by the
delivery team, a certificate of completion
af  the NS sponsored  wildlife -
mobilization course, current UPHR ecrtifi-
cation, passage of a qualiling test, and a
letter of certiDication fom a superinlendsnt
of an WS unil.

In additicn o regulations of the local
authority for management of the deer them-
selves, there are federal salely regulations
that impinge upen use of the contraceptive
agent, White-tailed deer are conzidered ta
be food animals by the Food and Diug Ad-
ministration (FDOAY and the U, 5. Depart-
ment of Agriculture (USDAY Becently, at
the USDA sponsored Symposivm on Con-
traception in Wildlife, held in Denver in
19493, the UUSDA abandoned responsibility
for the reeulation of fertility control drugs
for deer. The USDA's regulatory avthority
exlends culy (0 disease o animals, and

pregaancy iz oot delined az a diseass,
Thus, no permission is cegoired  from
LISEA.

The vse of an experimental drug for
deer fertility control, however, does fall
under the authority of the FDA. A drug
may be approved or licensed by FDA for
ikse for a particular purpose 1 o pariicular
specica. Currently, there are pno pharma-
cological eontraceptive agents that may be
commercially marketed for uwse in deer
Several drugs have beon tested in deer that
have been approved for commercial sele
for use in other species. Two examples are
Morgestometd (Burns et al, 1993 and
prostaslandio-F25 (Becker and Katz 1994),
which have FDA approval for use i cer-
tain domestic species, but not in deer, Oth-
ers, such as the porcine zona pellucida vac-
cine (PF£P) (Tumer et al, 1992) and o
nBH wvaccine (Bocker and Katz 19835)
have no approval for commercial use in
ity species. Thus, at the present time, the
use ol awy phommacolepgical agent for deer
etraception is experimental.

Fhis brief introduction to federal reau-
lations raises two critical questions that
have provesd purhoulerly confusing tor ad-
vocates, as well as opponents of deer con-
tracepticn. First, may o confraceplive aeent
tor deer he unsed without FDA approval.
pnd  secondly, what constitutes  FIiA
"approval"? The FDA itself imposes no re-
quiremant for & deer contraceptive drug to
be "approved”, however, a stale or focal
agency that wishes to pursue deer contr-
ception mav require that thero be some
level of approeval by the FDDA prior @ use
ot druigs in ils jurisdiction,

Fhe wse of a commercial drug lor o
purpose or spocies other than that For
which il wus approved, or the use of a non-
comumercial dmg for deer contraception
consiiutes an experimenial use of the drug.
Invvestipanns may apply 1o the FDA for an
Investigational ™ew' Asirmal Drug exemp-
tron (ENATY) o wse the drug for deer con-
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traception research.  Attainment of an
INAD for this purpose does not imply
"approval” of the drug by FDA in the same
senze thal a commercial drug 1= approved
for sale and use. Rather, it is an agreement
that the investipators may pursue their
contraceptive rescarch, will collect certain
data, follow cerain procedures, and prC-
vide the FIDA swith these data, In tum the
IMNALY authorizes the interstate and inter-
national shipment of the vaccine for re-
search purposes. An INAD application re-
quires preliminary data, and the T'DA
therefore assumes that resting will oceor
withiour an INAD. INADS have heen issied
tor a number of contraceptive drugs for use
il caplive exctic specles in zons, but thus
far the only contraceptive agont that has ne-
ceived an [NAD for use in frec-roaming
deer 1= the porcine roma pellucida vascine
{PZI), In this particular case, the INALD iz
held by The Humane Sociely of the U 5.
and it is good only for specific sites and
projects. Hach new experimental site ne-
quires a new application to FDA and an
exbension of the IMNATY to the new project.

THE SCIENCE
Contraceptive Arents

In recent years there have been several
atlempls o explzin, discuss, and evaluate
the scienfic nspects of desr contraception
(Mettles [993) but most have been overly
simplistic or have Diled 10 explom ade-
quately the complexity of the subject o an
inferested and concemed, but largely unin-
farmed, public. A varely of potentiol con-
tracepoive agenls are available, exch with
advantages  and  disadvaniages.  Addi
tinally, thore arc at least three delivery
medes for these agents, esch of which alsn

presents  advantages and  disadvantages,
Most recenl discussions of deer comira-
ception have attempted to evaluate a par-
tictlar methed in isolation and without rel-
erence ta other methods, Because no single
approach 5 without its shartcomings, the
evaluation of only one approach is often
misleading and fails to provide the reader
with & frame of reference, Thus, deer con-
traceptive approaches are only meaningful
in a comparative scnsc.

A second problem azsociated with re
cent discussions of deor contraceptive
metheds 15 that no "pold standard” has
been provided with which to compare these
methods. Without such a standard, these
discussions could be compared o the
eviluation of a law in the absence of o con-
stitution. A "standacd” for the evaluation of
wildlife contraceptives in gencral has been
previously discussed in terms of the theo-
retical  “ideal"  wildlife  contraceptive
( Turner and Kirkpatrick 1986, Kickpatrick
and Turner 1991, Seal 1991}, Basically,
these ideal charscleristics include:
|. Contraceptive eflfectivencss of al least
.
£, The ability for remote delivery, with ng
hanadling of animalsz.

3, Bevensibility of comraceplive effects
{althowgh thiz may not be important for
deer).

&, safety for use in pregnant animals,

3. Absence of signnificant health side ef
fests

6. Mo passage of tlie conlraceptive agent
through the food chain,

1. Minimal effects wpon individioal and o
vinl behaviars.

B, Low cost.

Any future evaluations of deer conlracep-
tive methods should attend o these char
moleristics, at least until betrer o more ap-
propriate ones cmerpe,
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The varivus chemical and vaccine ap
proaches (o deer contraception have been
reviewsd  extensively  (Kirkpatrick and
Turner 1985, 1991}, but & generic descrip-
tion of some approaches and the biolopical
and regulatory imsucs they raise may be
helpful. There arc alsn three delivery sys-
tems currently used. providing zix combi
natians of agents aml delivery.

Fhe lgrpest prowp of compounds thal
hiave been tested n deer is the steroid Tor-
mones, composed of various cstrogens aisd
progesting, natural and  svathetic,  Many
sleroids are effoctive confraceptive agents
but they are sccompanied by a variery of
problems. The major problem is their pas
sage through the food chain, where preda-
tors, seavengers, or humans may consume
residues of the drugs. This patential danger
can be all=nuated by the use of natral Tice-
mones, such 8 estradiol and progesterone,
which are identical throughout all mam-
mels. Thus the accidental neeston of
these two hormenes wonld not expose con-
sumers o anything they do not already
produce, Decause estradinl and progester-
one are mefabolized verv quickly, hewever,
they must be adminisiered either daily or
by means of surgically placed implants-
neither method is practical in the feld.

Another approach with the stervid hor-
mieies 5 b0 administer synthetic steroiids,
which have been used successfully o in-
hibit reproduction in deer (Plotka and Scal
L9805y, Theze molecules have been modi-
lied with various side chains that cause the
liver not to "recognize” them and thus me-
tabelism s very slow. Conscquently,
sivaller doses cam be wsed less often, and
they will exerl their contraceptive influ-
ence longer. Their long lif¢ increases the
danger of passage through the food chain
and the accumulation of non-natural ster-
aids in consumers, Por this reason it is un-

likely that many of the svathelic steroids
will ever be permitted by the FDA ta be
nsed in doer. A fow, like Norsestomerdd,
already have FDA approval fur use in do-
mestic livestook, but o lengthy withdrawal
pertod will probably be imposed if they are
used on deer. Therelore, they would have
10 be wsed several months prier o the
breeding senson which would require very
large doses, Because the breeding season
of white-tailed deer and legal hunting sea-
sons usually coincide and the hormone
residue must be present fo be cffective as o
contraceptive, the FDA will not likely ap-
prove @ storoid for use in frec-roaming
deer. A possible advantage of synthetic
sterouds is that paszage throuch food chains
repiresedits un opportunity 1o administer the
drugs orally, which would lead o new
regulatory problems associsted with oral
delivery. These problems will be discussed
In the nexl seclion.

Non stereid approaches 10 conlracep-
ton include & vanety of molecules and can
be divided into twa groups: non vaccines
and vaccines. The latler are also called im-
munceontraceptives, The non veccines are
eomplex in their physinlogical actions but
basically they exert a dircet inhibitory ef-
fect upon some group of cells that are reg-
uisite 1 suecessiul reproduction. Examples
imciude molecolas thi block the actions of
reproductive hormaones, such us gonadatro.
pin-releaging  hormone  (GoRIT) antago-
nists, prostaglendims. and evtotoxing, The
GnRH antagonists bluck the proper fune-
toning of the pituitary zlend and conse-
quently prevent stimulation of the gonads
and sperm or egg pro<luetion. Prostagland-
ing are molecules that cause pregnancy
tailure amd either fetul abzorption or abor-
ticn in cattle and 4 number of other do-
miestic species, but in fwo separate tests
hey did not work well in deer (Becker and
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Kotz 1994, I, Stahl, Columbus Meiroparks,
Pers, Comumun), Maore recently, in o third
est, as ver wopublizhed, larmer doses of
injectable prostaglanding were capsble of
ferminaling pregiancies m deer. Cylobox-
ins may aclvally destroy cerlain pibuitary
cells and thereby prevent production of
sperm and egos. This approach bas been
sugoesied for use in deer bul bas nol vel
beet tasted.

Each of the noavaccie, oonsterod
ppenls hos advantages and disadventages,
They can all be delivered in relatovely
sineall doses, which [acilitales remole deli-
very, and most cannol pass through the
focd chain becaose of their protein satures,
However, GnRIl antagonists couse  sipg-
nificant behavior changes and must be ad-
myinistered often, prostaglandins, because
of the specter of aboried feluses, may n-
vioke strong nepative feelings in some sep-
ments of society, and cylotoxing will face
stringent FOVA scoutiny and regulation,

Intmunocontraceptives, of  vaccioes,
gxert their actions by causing the targer
animal tn produce antihodics against some
molecule requisite to successful reproduc-
tion. Their actions are zimilar to the vac-
cines used for disease prevention. Some
specific examples include anti-CGinRH vac-
cines, anti-sporm vaccines, and anti-mona
pellucids vaccmes, Ant-GnEH vaccines
cause e production of solibodies againsg
GolET and the efTects are the sarme a5 thoss
described above for GnRH antagonists,
Anti-sperm  vaccines  cause  antibodies
apainsl spenn calls and can be used in bath
the male and the female, Several wersions
of anti-sperm vaccines have been tested in
laborutory animals and noanhuman primates

(Primikell et al. 1988, Heer el al, 19%0),

but none have yet been tested in desr. Anti-
cong pellucida vaccine, beller known as
PZP, raises anlibochies in (e treated female

deer which presumably block fertilization
(Lin et af. 1989), This vaccine has heen
successfully tested in caplive {Turner ot al.
1992, 1995) amd [ree-roaming  deer
{Mchea et al, 1993},

The advantages of the vaccines are that
they can be delivered remately in very
smell doses. Also, because they are pri-
marily protein, they are seadily digested
and cannot pass throueh the food chain,
From a regulatory standpoint, there should
be less difficulty oblaining permizsion 1o
usc these apents experimentally in deer,
The vaccines, however, must be used with
another agent, an adjuvant, which is a gen-
erul immunostimulant, Coe of the best ad-
juvants, Freund's Complete adjuvant ocoa-
sionally causes  abscesses and  tissoe
granulomas in some species, which raises
regulatory concerns, Alreroative adjuvants
that do not cause ahscesses or granulomas
have recenthy shown strong promise, and it
appears that protein based confraceplive
vaccines will have tower regulatory prob-
lems than steroid bormenes.

Delivery Systems

The three most likely methods of ad-
ministration for deer contracepiives are in-
jection by dart or hiohullet, surgical im-
plants, or oral delivery. Coupling three de
livery svstems with two major groups of
coniraceplive agends, steroid and non-ster-
oid, there are six possible configurations
for inducing contraception in deer, and
cach configuration carcies wilth it ad-
vantages and disadvantages. Surgical im-
plants are costly and cause stress to the
animals because the procedure  involbves
caplure and surgery. However, large quan-
lities of a contruceptive agent can be im-
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planted and the deer cun be marked with
tags or collars (Plotka and Seal 19597

Cval delivery is a desirable approach
because of the low cost involved. Steraids
are currently the eoly conlraceptive agents
thal can be delivered orally, bul ingestion
must oceur almost daily, and there remain
the regulatory problems associated with
steroids. Some research is underway thar
seeks Lo deliver vaccine-based contracep-
tivies orally.

Current rescarch (Bradley 1994, Tyn-
dale-Biscoe 1994} mayv penmil virus-vee-
tored oral delivery of protein cootraceptive
molecules, Which would normaliv be di-
gested rather than absorbed inte the blood
stream, but again there will be reculatory
constraints. The first and most probable
regubatory  comsitraint  for  virns-vectiored
oral contraceptives will be that of spocies
specificity, which will he extremely diffi-
eult and costly lo attain. Alsn, the prospect
of viral mutation and the possibility thal a
mutation may lead to the contraception of
non-larget species will resull in sipnificant
regulatory hurdles.

Another approach for oral delivery iz
te microencapsulate & veccine or drug in o
hiodegradable, nontoxic coating that will
protoct the petive ingredient from digestion
and can he absorbed via the bmphatic sys-
tetn. This approach las aleeady been ap-
plied (o medical vaccines in humans
(Eldridge ot al. 1989) and iz being tested
tor use with contraceptives iy deer. This
approach may not evole serions fegnlatory
hurdles for the microcapsules themselves,
but there will be restrictions placad on any
orally delivered active contraceptive ingre
dienl that is not spocies specific,

Eemate delivery waorks best with the
o steroud apents because smaller vol
umes cin he wsed, but this method ne-
cessitates identification of mndividoal deer,

u difficult and costly, but pot impossible,
task m order to prevent multiple tregiments
or the uncertainty of how many deer have
been treated. Methods for simuolianeous
delivery of vaceine and dve mark are avail-
able bul need retinement. Remote delivery
of steroids is almost prohibitive because of
the larze volume of drug necessary 1o bring
aboul contraception, even with sophisti-
cated,  sustained  release  formulotions
{Kirkpatrick et al. 1982; Turner and Kirk-
putrick 1983, 1991}, A variety of small self
ijecting, commeicially available darls ex-
ists that can deliver anv aumber of com-
pounds to free roaming animals. Advan-
pes of darting include the high level of
acouracy and the range, which can exceed
3t m. A dizadvantage is thit the daris have
to be recovered. The binbullsl tovolves a
hollow 025 cal. cartridee made of biode-
gradable, non toxic material, which is fired
from a CO2 powered sun (Willis et al,
994y, The bullet imbeds itzelT in muoscle
tissue and disselves, releasing the drug
from its hollow cavity, An obvious advan-
tage of the biohollet is the elimination of
the need lo recover the projectile. Disad

vantages include the limited range, whicl
rately excesds 30 m, and occasional injury
i the deer,

Cienetics

Chie of the recent concems about the
sz of deer contraception agents has been
that the penelic compasition of the herd
may be altered (Nettles 19933, This is a le-
gitimate scientific question that deserves
discuzsion. A second consideration of se-
netics s whether there will be some imdi-
vidual, penelically hased dillerences in the
response of deer to 2 contraceptive agent
Lhis possibility s unlikely in the case af
sterond hormones, becanse of the absence
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af individual or penetic varability in re-
sponsiveness, the question has been di-
rected more al vaccines than at ather
pents. Voccines clearly show grearer vari-
ability 1n contraceplive responsivensss than
do sterond hormones, However, this 1ssuo
has two interesting aspects, The first is the
possibility of an inhersnt, penetic differ-
ence in the response of the deer to a vag-
cine, 1.e., some deer will make lots of anti-
bodies and thereby become infertilz, while
others will make few antibodies and will
thereby produce offspring, perhaps with
that same resislance to fle vaccine, There
are currently no dutnp W address this issue
and it deserves appropriate research. The
sccond aspect relutes to the health of the
deer and the difTerences in responses o
viacoines, e, sohealhy deer won't make
antibodies and will therefore produce more
urheslhy deer, while healthy deer will
make antibodics and will not reproduece, In
the extrems, this sccnario leads to the
specler of a growing herd of unhealthy
deer. There are no data to support this per-
spective. In contrast, there arc data show-
ing grood conteaception in wild horses in
exlremely poor condition and in oo ani-
muals that have been treated specifically be-
canse they arc unhealthy.

Considering the limited potential appli-
cations for decr contraceplion und  the
small smbers that will be treated, the ge-
netic questions may he of little importance,
The use of terms like "mass  im-
inunizations” in connecton with deer ge-
neties isswes is misleading, A more rele-
vant consideration for genetic issues is
whether the potential genetic effectz of
comtraception are less or greafer than thosc
of hunting. The 1ssues over deer contra-
ceplion thus far have mostly been posed in
the contexi of whether it is an acceptable
allernative (o honting. Based on numbers

of deer taken by hunters, contraception will
never remotely approgch the impact of
hunting on the desr gene poal.

Behavior

Cither frequently asked questions re-
volve around potential changes in the he-
havior of deer treated with contracoptives.
This concern deserves serions investgation
for at least two reasons. Whatover manage-
ment tocl iy u:m::i, contraception or hunting,
managers should recognize that deer arc
highly social animals and that our goal
should be to minimize social dismuption,
Thiz izsue, of course, 15 cthical rather than
scientific. The complexity of the hehavior
iasuz is compounded by the different be-
havioral effects of different desr contra-
ceplives, Most of the steroid hommones dis-
cussed thus Tae cause a doe to "imitate"
precianey  endocrinelogically,  thos  we
must be willing (o accepl behavicrally
"pregnant” deer (no breeding  bebavior)
with this approach. The wse of GnRIT vac-
cines and  anlagonisis represenl A noda-
surgical stecilization, and we mus be will-
ing Lo accept 4 loss of reproductive hehav-
iors with this approach, along with what-
ever changes there are in social hehaviors.
Thee use of PAP vaccine carries with it the
risks of prolonged estrous cycles, which
raise concerms over onergy costs during the
winler, inereased movement by the decr
and therefore the risk of more car-deer col-
lizions, and encreetic costs o males, who
will continue Lo seek out estrous females,

Only one study has boeen completed
that cxamined the potential changes in be-
havior az a resull of deer conlraception.
The study confirmed that PET conieace)i-
tion can cxtend estrous oveles mio he
month of February i Wirgini (MeShen e



Urban Deer Fertifity Control @ Kirkpatrick and Turner 111

gl 1993). The study also confinmed, liow-
ever, that the energetic costs of extended
estrous eyveles in PAP treated tfemale deer
were significantly less than thoze of prep-
nancy amd lactation in untrcarod deer, Alsd,
male deer in this study did not significantly
ingrease energy expenditures i the pres-
ence of females with extended breeding
FCESONS,

More studics arc needed in order 1o an-
swer oll germane questions regarding po-
lentinl behavior changes, The same ques
tions should alan he asked about hunting,
Dioes hunting cause increased expenditings
of épergy by deer? Can the behavioral
changes caused by hunling be compared to
those  cansed By conlraceplion?  Thess
gquestions have aleady been answered lor
hunting and data are accumulating  for
contraception. The peint here iz that thees
are conseguences that resell from any form
ot manageiment,

How Many Deer Must Be Treated?

Omne lust issue that often emorges dior-
g the debate  surrounding  decr con-
traception is how many animals need o be
treated to achieve a desired populition ef-
[eci, Thiz question cannot he answered in
the absence of o goal and it cannot be an-
swered on the basis of population modeling
which uses peneralized data [rom other
sites.

The problem surrounding the guestion
of how many deer need o he treated now
becomes even more complex. Those whao
advosate panlethal control methods cener-
ally insist that information aboul absolote
numhbers be provided before any munage-
ment options are exercized. According (o
this view, only when the population size is
known cun an intelligent decizion be made
about what kind of manapement action

musl occur. Expericnce Bos  shown that
neither the propanents or opponents of decr
contrmcepion, or hunting, have reliabic
duta about the wrban deer populations in
guestion. There is always a 1ol of specula-
fion amd guessine, bt fow hand oumbers
derived in  scientifically  sound  ways.
Should the population be held at current
numthers or should it be reduced by 10% or
should 1t be allowed to lncrease at 5%07 To
answer these questions one must Ticst know
haovw many deer are invalved.,

Wildlife agencies' views ure somewhat
different. Their view might be summarized
a5 "too many deer are always too manv, re-
pardless of the absolute number,” and the
real issue is the consequence of too many
deer, re., car-deer collisions, impact on
vepelalion, «to. In other words, relative
numbers are more important than absolute
numhers. Konowledee of absolute numbers
muy be very impostant for implementation
of fertility control, though absolute num-
bers arg less important for reduction pro-
g based on hunting,

The second problem is that of com-
puter modeling based on data from other
sites. (reneralized dala are applied to spe-
cific sites and populations, and the results
seldom have any meaning, Twenly-five
years of experience with contraception in
wild hosges has old ws a prear deal aml
perhaps the most imporlant lesson is that
modeling iz nseful only il it is based on site
apecific data. At an absolule minimum,
sile-specific fawning rates (in lerms of
fawns per doe and percent of does Gwn-
ing), mortality rales. and are of recruitment
arc neceRfary ta determine what percent of
adult docs need to be trested to achicve
sume specified goal over some specified
perivd of time. Mon specific daty have Little
vitlug and only serve to confuse the partici-
nants in the discossions,
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SUMMARY

The issucs of deer contraception and
the percetved conflicts of contraception
with hunting have reached epic propor-
lions. Many of these conflicts may he
aboul management in gensral versus no
management. In any case, al the local level,
much of the conflicl has lacked a factuzl
grounding and has been fueled by misin-
[ormation, and emotions gencrally  have
outrum reason. The extent of the polarity
between hunting - advocates  and  animal
wilfare or animal righls proups has ob-
scured the science of fertility control and
prevented the objective evaluation of (hat
science. Both hunting and contraception
have heen evalated individually and with-
out meaningful comparisons between the
two approaches.

Much of what the public perceives
about the tssues of deer fertihity control
comes throvgh popular media, particularly
newspapers tlhat cover local conflicls, wnd
mare recenthy, national spocisaen's maga-
zines and animal welfare organization pori-
odicals, Many of the newspaper articles
were preparcd by sportswriters, who have
sensationalized the problems and have pro-
duced almost nothing with balance, The
same can be said for a smaller number af
articles writtcn by thosc joumalises sympa-
thetic 1o the animal nghts movement. In
peneral, mupaeines have done a better joh,
bul even Lhe best have confounded readers
with partial perspectives on complex is-
sues, This medis problem cerlainly trun-
scends deer issues, and there is no simple
salution on dhe horzon. Fesponsible and
carciul jowrnalisin froin a osutral perspoec-
tive can probably do mone to defuse the
current conflicts over decr management
than can any other effort. In the final
analvzis, howerer, the himan perceplion of

urban desr and the issues that surround
them reflect a lorge diversity of public val-
wes and opinions. The problems will not
easily be reduced to simple solutions, or
even to simple guestions,

Finally, the public and agencies. on
th sides of the issues, have largely failed
oy recognize that deer fertilite conteol 12
still experimental, Several years of testing
and evaluation will be necessary if a vali-
dated management tool is 1o be achieved,
although muny trials can be  carefully
planned 1o provide some manageimen] re-
lict during testing. The opposition that ac-
companics the issue of deer fertility eonerol
experiments i3 often anti-intellectual. (f
thers are flaws in this mansgement ap-
proach, as opponents suggest, they will he-
come apparent through scientilic testing.
Mo new idea should be prevented fiom
being given a chance o succeed, or fail,

The most critical dimension at the ur-
ban decr izaue is, surprisingly, one of the
mast noticeably absent in most local con-
flicts. That dimension is talerance of wrhan
wildlife, The issuc of wrban deer is only
one parl of the growing phenomenon of
successiul urhan wildlite. No sipns indicate
that there will be fower urban wildlife spe-
cies or emimals in the fufuee, and there are
eonlinuing ncreases in human populations
wilh encrogchment on remaining wildlife
habitat, Reason then points toward contin-
ned escalation of conllict between urlan
wildlite and bwmans. Fertility control is
comainly not the answer to all the prob-
lems, but until proved otherwise in well
designed Lests, it should be given its day in
the comt of scientific and social jedgment.
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