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hile same dece populations in
Morth America have successfully
been kepe within the reasonable

limics of their kabitar through contralled
hunting, there are A variery of simations
where this is not Feasible ar wiss. Mational
parks, wildlihe refuges, and other kegalbr
mrorected arss prohibit the us: of hunting as
o conrol mechod, and small cowny, stae,
aned cizy parks in high-densty weban areas
mialez hunting an impracticl approsch. One
aleernative to desr management in these arcas
i chermical contraceptan, &n anc of resezrch
ehar [l scomie 24 veans.

As garky as 1968, amemprs were made to
regulate reproduction in Yellowestome Ma-
rienal Park's narchern ek hered {Cerss
canadenre). Greer, Hawldns, and Catlin
(1068) adminisered the synthedc estrogen:
diethylstifbestrol (TES) 1o 34 pregnant cow
oIl between Decembir and March, The el
were live-crappedd, placed in 4 squesze chure,
| rectally palpared wo deserrmdne pregrancy
soams, and DES was injecred Incramuscularly
‘1 doses of 75, 100, ar 200 mp. Two elk were
ghven 16 mg ot snnother stezoid, estradial
cpclopentylpropionate (ECF) Al chrugs were
Jdrninisiered berween the third and fifth
manth of pregnancy. Another 33 pregract
and nonpregnant elk were tvariectomized
during this same period of tirne, Only abour
30 percent of the pregnancies arong el
treated with DES were cerminaved and both
pregnancies foe the e elk tedted with ECT*
were rerminated. The pregriant el which
ewere ovasicotomined aborted ar various Tmes
fallonwig the surgery.

Tn the eary 19705, MASA's Plum Brook
Ressarch Starion near Sandusker, Ohie, had
enecessive mumbers of white-tatled dest
{ Cleeiloss it 2nd an plternatve
hursting was sought, Harder {1971) and
Harcler and Peterde (1974} fed deer DES on
corn and apple baits, and administered TES

inrarmuscubarky ro capmred deer, before and
during pregnancy. The mrger cral clusage was
S0 10 100 irg per cleer per day, and injected
deer received 1530 mg of DES, Prebeinng
wrials indicaned thar commercial pelleted feed
was avoided by the deer, Nontarger species
feeding on the DE&/corn mixoure included
lsiue jzvs, pheasants, red squireels, vales, mice,
and raccoons,

The reduction in fawning resuling from
acalhy delivered TIES was sratistically signifi-
can, bur fell short of the goal nessany t
srabilize the hesd's numnbers, On the odher
hand, the sdministragon of the intramuscular
DES seduces] pregrancies by abouc 73
peREnt.

A et lacer, Bell and Pesetle (1975)
implarted both synihetic cstrogen and
progesin in white-miled does during preg-
nancy. The Silasdc implanes contained 0, 50,
100, ar 150 mg of mefengestrod acttare (17
aiplra—m:::mxy—ﬁ-mﬁh}-l-l G-mestvlene-4.0-
premadicne-3.20-dione, o MizA} or T3 my
of DES, These implants were placed
sabdemaally in the rghe foreleg and culou-
Lared pelease maes For the sernids ranged from
0,02 to 12,58 mg per day. Ol 1 of £0
DIES-treatesd does bersme pregmans, and
amang the 39 MGA-treaced adult dios, 19
were pregaznt, In both creaned groups,
among thoss dees whie were pregnant, there
were significandy Fower fetuses per doe,

Masschlee (197 7a), In an artempt oo
regulate reproduction in winire-taited deer in
sarmmoth Cave Natianal Park., Eeatucky,
admintspered DES orily to does in an
encapsulares! form. The steroid vwas encapsu-
lsted in a gelatin coating and mixed with

commercial dairy grain. Acrual ingested doses |

ranged fram zhout 500 w 1,000 mg over a
bwi-mranth period. Pregrancy was imtes-
ruted in :lhj.gr'npt-:rm::':ta.gj:ﬁfcasr.s,tm[
aversion to the drigged baits caused 2 decline
ir: brair consumprion and postaborzon
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pregnancies increased, Matschke {19770)
then tied two synthes: p LT
and DRC 6246 (17 al|:||1a vl-17-bets
hvdirony-3-oopnesra-d,9, 1 1-triene), Dines were
given 30 mg of MGA and 1.0 got DRC
62465 in daily, oral doses during the breeding
gty o mp:l:ﬂ'_{ foth uul:np:u.uu:ls.
mixed in 2 dairy grain dier, withour reserva-
tiog, bat neither one preveneed or delayed
conceprion. Marschice (1980) hypothesized
thar not enough of the steroids accumulsted
in the deer body f3t 2o bring abour profonged
CONTTACEDvE AT

Mext, Matschke (1977¢, 1930 placed
progesrin DRC-G246 in 23 seally mansre
does. Daily release rares averaged 193
micrograrms of IDES and 93 micrograms of
DRC-6240, Nine of the experimental does
died fram hﬂ:nﬂ-ltlg:rd'dlﬂj seress, and none
of the remaining experimental does became
pregnant. While the experiment proved thar
fertiliny could be inhibined pharmacelogically,
o IDJ.IJIH.I.T.I-EHJ.[T}" of capruring dhe animals
and the resulring scress was a disoner shor-
comung oo this approach. Marschle {1976)
also tried a mechanical birdh-conmol device in
deer, The device, designed oo prevent
inmamisson by the male, was manufachred
Fronm Silsstic rubber and anchored in the
Vagrr of the doe. However, the devices Giiled
to prevent pregnancies, and this approach was
abandoned. In another experiment,
Rouygheests {19790 fod (L6 1o 1.0 mg ol
fdengpstrol aretare daily o caprured does in
Mammath Cave Nadonal Park. The seeroid
was administered in a commercial pelleved
deer rarion berareen Ocrober and March,
Pregrancy rates were decreased by B4 percent
in mreared groups eompared oo die control
group, and wal number of fawns decreased
by 90 percent. There were no unmoward ssde
effects. and in mbmqum‘r VEATS, E::':ij_i,r_!."mp;s
completety restored. To be effectve however,
the drug had oo be given dady: a requirement
thar is difficult oo meet in wiid populations,

In a recent attemnpt 4t contracepoon in
deer, the San Francison STCA amempred m
recuce population growth amaong hlack-miled
desr [ Qo bemionys colenbiana,
subspecies of mule deer, on Angel Island,
Calitornia. Deer were gapped in baimed
Cliver traps, aneschetioed with 2 combina-
gon of Edocine |:|_"l."|:|.r'|||J'I]m"irj.-tJ x}'|:ﬁihr_'
hydrochlocde (Rompun), atrophine sulfae,

and acetvlpromazine maleare, OF the est-
manec 200 or more desr on the island, 67
were captured and Stlastic implants conmin-

ng melengestrol acetane were surgically placed
1} 3'3' aciuit dows [Richasd Avanzine, personal
communication 1987), OF the 205 deer
LI'.LFPEd ansel hamdled {most of these were
recaprurzel, 3 deer died from handling-relansd
stoess (1.5 percent mosraling).

Dwuring, che l"'a';'.rr.i.ng, seasans of 1983 and
108E, the 28 reraining .mpiarat:;ddm
produced no mms, the

affecrvenass ufmd:n#ﬂml
acemte, The obvious sho of this
sty was the mabiline to map mose than a
third of the ol herd. While this shoronm-
ing has been the focus of amention for
opponents of desr contmoeption, it i
irnprtans b note that the bow first-dme
cpitiere rate on Angel Tslamsel carinos antomas-
cally be exteapodared e other sites, The
combinzrion of available food, habir Ipe.
and weather patterns will in large part dicoan
the sucoess of capoure me

There are also several recent ressarch
projects thar, while they did nor involve deer,
hanre important applications 1o deer popala-
con control, Ulysses 5. Seal (personat
communication 1987 placed subdermal
implants concaining 800 mg of melengestrol
acetale it 25 feral poats (Capra Juro omr
privare ranch in Texas, Thess feral goars were
reangpliired froom San Clemeste Tdand, off
the ot of Califormia, where their nurmbers
hadt incresed dr.lrnaﬁ.';u“:.: 1N FECEnE VEITE
1'he 23 EII.J:IEriI'I'_Il;!ﬂI_'.-IE TR, p-1|,.|s another 25
C'l'.ll:'l.[ll'.la fl:ﬁﬂ]&‘a WETE ::llu.r_u:i w]IJ'l [ ] I:li.".-llﬂi.
and after tao veass, no kids had been born 1o
the reseed goars. As in the cise of Roughton’s
works [1979), it ix apparei that melegesimn]
scerate will sucossbully suppres fenilioy in
hoofed animals, and deer in pardaular.

In an enirely different approsch to wildlife
COMDaception, Turner, and
Perkins (1982) and Tumer and Kirkparrick
{198} reporred successfully inhibing
reproduction in feral horses { Bwae cabalf)
b adnuustt'nn{-;a microencapsulated form of
testosterone propionars (m1T) wm el
stallions, This hormone was injected intra-
musculady to immobilized animals, by hand,
and caused 7 lowering of sperm count and

| dhesressrerl sperm metility o a point where
| fertility was decreased by 83 percent, The

palymer {IDL-lacticke) coating developed by




Southern Research Insimire in Birmingham,
Alsbsma, permirred che adminiscrarion of e
drug by injection and resulted in g sustained
refease for ugp oo st months, This pardeular
drug—eestosterone—nas little value in the
potentisl fertility comtrol of deer, bur the
mi-:n:-m-:apsult:i:m J_:ll‘r.rr_ur.'.'-::lpls',.s TEar dl;u;ln:
tor delivery of ancifertlioy diigs w deer, In
1986, Kirkparrick and Tumer (19910
adminiserad boch cestoscerone propionate
anil the syncheric progesen norsthisserone
(NFT) tn feral horses remorely, through che
use of a tranquilizer pun and &0 cc dars. The
rermnare administradon of mT P oo sallioss
decreased ferriliny by abour 45 percent but
demonstraned thar remone d.v.‘_li'.rﬂr_:.r af micrme
encapeilaed sterodds s possible,
| A most promising new approach is
immunological in nantre, 1in, Bemoco, and
| Peldman {19899, ar the Uniiverdry ot Califor-
nia ar Davis, have develnped a vaocine thas
CALses passive immunizstion in mares oo the
IOl pﬂ!uci:-d:ll_" G restezdlular membrane
surrounding the ege) of ovi and the sarky
embrya, [nan inital res, the vaczine,
IJI::'J.ELI'&E P-l.'n:l'il]'lE' FLAMAE #ITIE L]sll_'.,u:{l '|.'|.'_||_'|_'|_
! Freund's :].d.ILl'l.":l_ﬁ[. cised |:|:||er.||||"_|." n Tt
14 mpn'.rc feral horses. In four dosestic
triares given the vacdne, the antbody s
rermained high for eight monds after inooula-
iwan. These mares rerurned 1o esoous and
bexzme pregnant the following vear, demon-
sy the revershiliny of the approach. A
minama of re injections two weeks apart
15 necessary for the initizsl antifertilisy eect,

In field applicadons of this contraceptive
approach, Kirkparrick, Lin, and T urner
(1990} successtully conmacepred 26 fixal
mares oo Assareague [shand, Maryland. The
vaocine was administered by means of
barbless darts, and noae of the 206 mested
rmares produced foals the folkowing year. The
following vear, 14 of those creared mares were
grven & single booster inoculation of the
vaccine and oniy a single mare produced
foal the nexr year (Kiskpatrick ecal. 1991), By
1992, a population of the Assteapne marss
had received 3 annual trestmenes and enly 2
fuals hacl been produced during 70 mave yeas
Kirkymrrick er al. 1992).

Application of the PZT vaccine was next
resved in 7 capitive white-tiled deer and
proved oo be 100 percent succeshul in
preventing pragnancies { Turner, Liu, and
Kirkparrick 1992). The deer were Fven

annuzl booster inoculations, following 2
protont dmilar to char wsed with the
Assareague horses, and after three vears of
treatment, oot a single fwn has been born.
The FZP vacgine has alse proved 1o bean
effective contracptive in mptive sika deer

{ Cervns mippon sadtvara), axis deer {Cooms
v, smmbar deer [ Cenne wefonds), mu neac
deer [ Mumiaow reepst), Himalavan whr

{ Hemr, Jenslaticns), Weat Calcsian ur

'mmﬂ. banceny (Bor frsanion), and
Preewmlsia’s horses ( Eguns condialier
precmainks).

Whit has the hisoory of fenility congral in
deer and refared species mught us about the
turare? Let us ficsr summarkes whar we have
learned., First, we know thae thers is a sterodd,
melengesol scerate, thas will pharmacologi-
cally suppees fenility in deer, Second, we
have lezrmed that for this drue o be ettecrive
it has to be ingested almest daily or adminiz-
teged ins subdermal implants. Third, we have
learned thae there HrE A 1';||_'_i|:q." of bairs that
will work and some that won't. Fourth, we
L thist e CRprure and h:al_r.ll:lli.l'.l.E of deer
will provids secess tm only a portion of 2
given herd and that cegardlesy of the precau-
dons taken, there will be some injury and
rrerality to & murimu. Fifth, we have
lemrmel that microencapsuladion can be wsed
to prepare seroids and vaccines alike for
remote delivery and sustained release, and,
fircally, we have lesmed thar vaccines can be
made oo suppress fertilivy, Tr is also very clesr
at this point dhar fercilicy contral in deer, in
any form, is feasible only in siall and
reladvely confined herds, noc in lasge herds
spread out s vast arcas of land.

The problem of feriliy conerol in dest
then, s faeus o pwer aress, Thess include
pharmacologically wsccmsful and acceprsble
drugs and safe and relinbls delhvery spsrems.
Untormnately, net all malecubes will he
adaprable oo all modes of delivery, For
example, steroids can be deliversd omlly, bur
procedns cannet be without exrensive modifi-
cation. I the event thar sreroids &fe 2cept-
able, a successhul drug already sdes in the
fuem of melengestrol acetare. . This drug can
be: defivered by implants, provided thaz che
cost of capturing animals and some small
peroznizge of mortaliny is accepsmble, We also
kenow thar using dhe technigues of mapping
developed on Angel [sland, we can treat, ar
best, only half the herd. Thus, e use of
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mﬁ:ng-:stnﬂ acetare must focus on delivery

methods that will replace or augmenr the use
of implancs. Ohwviows aleernative approaches
include feeding the sserid in grain o apple
bairs, or in mineral o sale blocles, and
delivering the sermid n:ﬂ.n:a-!-.‘_].pr with micro-
encapsulared forms with a ranquilizer gun,

| Several defivery systems may be necessary to

achieve stabitization of a given herd. Of the
pharmagalogical alsermarives, melenpestrol
aosrate is the least expensive 1o use for
marsgement, since we slready know the
pharrmacological effecoveness of the drzg.

Oicher progestins have been used fos
fertlicy control in humans aned in a limired
frember of animal species. Ar least five of
these progesting have not been testad in deer,
These include norethindrone, miedrea:-
progesmne scetate (Provers), progesterons:
af_.-l_'l n_r_a-'rgr:':ri:::ull_' [l:'l'l:.'ujpﬁ T :ﬂ 3':'3?:'. ;“LlSZ\.
all af these steroids can be mzcroencapsyulared
for injection and remone delivery, andd they
can be delivered orally, Even if these steroids
are effective in inhibiring fertility (usually by
prevendng ovulagon), they will probably see
lirdle use in deer, since the consumpoon
mezar trom mﬁe‘t".d irl,i"EH.Ii would vesielz in
oassage of the steroids through the food
chatn. Al of thess stereids can be micro-
encapsulated for injection or remone delivery
or delivered oralky. There would be moderats
expense in s research design built around
thess sterouwds, singe none have been wested for
efficacy in deer.

The issue of side effers of most ocher

| sresoids, boch 2o the recipient wikdlife and oo

humans who might consume these deer,
miust be sddressed. There have been a
number of soudies involving the adminisora-
ton of melenmestrol scetare to bath sheep
and carrle, and no side effects have been
noted for srher sex or arty age class
(Fimbelman ez al. 1970, Meither did
Roughson {1979) noce any side effects on
deer, With rgard 1o human consumption,
there are thiee consideragons of importance.
Fisst, dewes the drug acouslly produce harmibul
side effeews? Second, are the drugs Ekely oo be
consumed in high enough quantities o Giise
hermf Third, can hunting &=xons in sur-
rounding areas be regulated o prevent any
ingestion at all? A nuenber of compounds

¢ closely relaed wo mv:]l:r.;ﬁlh}': acelare

{megestrol acemate, medroxyprogestetonc,
mescrancl) are available as presciprion drsg

loor a vaziesy of reproductive disorders. Dose
reeommended for humans range from 20 w©
40 g per day oo as high a 6040 1o 100G mg
per day (Finsdciens” Dok Reference, 187}
Ho u.ghmn [ 19750 was able to suppress h:mhl'r
in deer with doses of 1.0 mg per day. Awxiarm-
ing thae the drog disribures itself evenly
chrough all dssues of the desr—which it dioes
nat—rthe average conoenration of
rmelenpeiral acerare ina 120-pound desr
wiidd be 8.3 micrograms per pound.
Allowing for some storage of the dreg and
assuming even 20 micrograms per jound, an
individual would have oo ea 1000 pounds of
venison per day to reveve even the lowest
pnﬁcn'l:h:d doses for humans, S:rjltfu:lif!
steroids of the type described here do not
disrribasre themselves :'.'-:nll throughous the
curcas-—a [arge pro COMCENETALES i
reproduceive organs and depor fat, Thus, the
petson consuming 1,000 pounde of venison
da il would not recsive doses pre-
scribed for humans, Finally, adminksearion of
contracepeive drigs showld begin abour
Chetober, at Jeast ap Laindes gmalar 1o diose
in the middle Adanric stazes, and end abow
E-:I:I.‘l:l'-l.‘:.'i:ll‘ Mi‘td’l. I[ w-cn:.lni bt E.&E.III.I_:P'.{
matter o rsstiiol hunring in immediarety
surrounding areas (o Seprember, thersiny
Pm-.-i:ling: siwsrmonth period for -:'..ru,:
residues adminisiered during the previous
wanter to distppeu from treated animats.

Whese sternics are net an accepmsble
choige, alternative drups muse be idenghied
and delivery svstems fowrd that wall permir
sdminisragion in an cffecrive manner,
Curresitly, the three most promising nonste-
oidal approaches are immunological,
gonadetropin-rebeasing-hormone (GoRH)
gonists, and the antiprogesting R1U-435 and
ZK 98,734,

The mos highly devcoped immunclogical
wppreach curendy availzble is the antrona
vaeeine describod previously, The preparation
of ehis vaccine is a relacvely inexpensive
process and has already proved etfecdve in
capytive deer. Currently, this vacsine cinnot be
debivered orally and must be injected, either
by hand or by tanquilizer gun. The nesd for
mulsple injecions cn be overcome by
microenizpitilation. [ the vaccine i adminis
tered by hand to caprured deer, the animals
can by emr tagged o idencify them ar having
recetred dhe vaccing, bur thar maghe be
difficult in the case of remets delivery. It may
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be: pumssible oo develop a method of marking
the deer with 3 dye ar the same ame che
conmaceptive drug is delivered. Oral vaccines
ure already a realiny, and it may also be
possible oo deliver the antizona vaccine orally
ooz snfficicnt rescarch has been done, Chne
clear advantage oo this approach s thar the
amirmal will noz possass any harmful residases
that can hive any effect on someone of some
znimal who ezts the circass of g treamed desr
This :rﬂ:-rm:h has been tesed in cuptive deer
herds and plans for teses in wild populagons
are a]::ad}r in the planning stages.

GnRH, a moderule produced in the
'l‘."',_:h:lTJ:l.'].]:l.!'ﬂL.: lf‘:ll'-lﬂ'be‘ |!':-r.||n tll;'q:-:_'.b. |:|_'||_-
piruizary gland 10 secrete ram imporant
reproductive harmeones, follids stimulsting
hernone (FSH) and luteinizing hormaone
(LH). These swo hormones, knowm as
ganadorropins, coniral the proper funcrioning
of the aovarics in the fernale and the tesms in
the male. GnRH sgonists are moleoules thar
are :nn'l:!LI.r in seructure m GoRH, compering
with the namural molecule for dssue Focepros
sizes, bt they are physivlogically inacove.
T‘IIJS, rq‘a-r-l‘:ldur:lu::-n may be inhibiced I:I_',
giving GnRH agonises or by giving vaccines
thiar cause the animals to become immune to
their own GnRIL Since bath the agonise and
the waccine arc protein in nature, chey must be
defivered by imjection, but both can be
microencapsufared for prolonged release. As in
the case of the antzona vaccdne, there should
be 130 harmifil residues remaining in dhe
antial, The GnRUH sgonist buserelin has been
| implanted in sonhusman primates o suppress
ovarian flnction for up o three to e
months {Fraser ecal. 1987}, One major
drawback ro the use of CxnRH agonists i that
d:liuppmmﬂ: alacy LI.'EIJ.H'.I_'F cuesey 3 decoease or
complese inhibition of the animal's normal
| EE:l'D]d. I:L-:nrrn-:@:]:nn:u_un:ﬂnn | J1|=; 1 tuarn,
«=n cause significant and unscceprable
& hdn.gﬁ in the sooial behavior and/or ongani-
wanon of the animals, Stevaids can be adminis-
tered along with the CaRH agonists
overcome this problem, bur the process @n
become cumbersorme. The st of developing
thies approach for deer may be grear due to the
necessity for solating pure deer GnRH (it
ditfers smrucrurally among differst species)
and developing the agoniss ar vaccines and
tesung them on capoive deer,

A refadively new molecule, RU-486, may
have imparmanr applicarions in the control of

n:pm*‘]u.:li:m in desr, This molerle i an
antiprogesting hlocking the action of progest-
ezone in the nucleus (Baulien 1987, Since
progesterane is 4 necessory molaele for many
ErEnTs 10 Tancy, ddrminisration of LL-

| d8E el ilJ.'I:trLuPL I.IJ.'I.EE'_HJLL'E |_'.|-'-|:|,r.. wherher

ar not fertilizadon o 'iII.'I.F']ﬂ.I:'I.EI.LI-:lEIrI bt
prurresd, Like melenaestrol acetare, frean be
delisscred m:]]_:.-' .:.:wnﬁ 35 E.n." i':.jgn:i_u:.n in
J:I'!I.I.E['I:Hll'!l....l"__'l:‘lLl.la.l.l:ll furm. [-l. w.:rmm_, 4 nnr;l:
&l mg dase interrupts prignancy in 0
percent of cases, rtakmg IL it attesctive
candidate for vse in deer. The oot for this
aPP"Eﬁ...l.‘l "p‘."l:lLL.db:'.‘ I::I:Lrn':s,:dqh. brrwm'
melengesmal scetase and the proteins, RU-
46 iz already availzhle, bur it should be
mested i r:a].'lLE-.'L' -:'Jl,-.':;r b-q,:l:-:_:l:l: ﬁl:]-d. 1=
Anocher antiprogesin, 2K 98,734 (11 beta-
(d-dimethylaminophenyl- 17 beta-hydreond-
17 alpha-(3-hydroagy-prop- 1 {7 enyd-4, 90 10)-
escradien-3-ome) has been shown to bevery
effective in marmosets L Catiirlrie faccbas)
(Puri et al, 1988). The steroid was 100
percent effective in preventing or rermlnacing
pregnancy after doss of 5 mg per day.

Another antiprogestin that may be
uschul in Geer ia Epostane, a compound
that inhibies the i:r'rtﬂlﬂis -;f{an::«gr,_l-‘temml
by competitive inhibition of an impostan
enzyme (Birgerson et al. 1987}, This
:-:Impnu.ud has bees ested in wormen, can
be deliverad orally, wnd can be
microencapsulared for injection and
remote delivery, Since pregnancy is
dependent upon adequars progeszerons
lewele, Epostane would prevenr implanca-
e afd -Ei'l'l.}r rJu-.:eluprm:nT nl?rh-l: ntm'l:ur_'.-'cu.

Sﬁ'-mﬂ pril i uri L I:IFl‘Eﬁﬂ'J.I‘LEL iy :E.":l'-r'.-'q,l:_'.-'
EVECETS are nocessary atio. The cipture
rechniques develaped in the Angzl Island
project are good from the standpednt of
safery, but only a thied of the deer were
uldmstely capoured. Whesher this was the
resule of the trap design or fusz the natuze of
the deer s unkmoams I"l:rh;].]:h tliis LRPPIIE
technique would be more effective in babitacs
where the wincess are mose harsh and deer sre
more hard pressed for adequase numigon.
This hypothesis showld be resed.

Another delvery appraach thar needs
research is baidng, with amendam consider-
armans of the most effectve 2nd anracive
baits and their consumpricn rares. Harrmjess
chemicals char collecr in dhe bane cas be usad

I o derermine hover much bain weas consumed
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(Nelson and Linder 1972). Bait testing
sinoubd exarmine the posabilities of micro-
enczpsulating drugs in order o mask mste,
For example, Calanchi (1976) mads 3-mg
doser of steroid palatable oo human pardencs
by microencapsulasing them, Previously, the
sarme sterid had been unaccepmble in
unoesred 200 :':'Lil..‘.i}lgr;rn 4_||m:'.5. Tl:ms: e
micrencapsultion of baits mighr cure the
bair-avoidance problems experienced by
Marschke (1977a). This ressrch could
P.[l:rl'_l:l:d witheas the inw L[ulﬂmnt I:IFED.I:I.ED‘H.—
ceprive drugs,

One promising apprsch o oral delivenr
of steroids involves the use of mineral or salc
blocks. There are no neparts in the lireranure
of conrraceprive drug delivery m wildiife by
means of salt blocks. As in the case of grain
and frur beics, the effeceveness of mineral
block delmrery could be caried out with
nonodc markers. A very imporiant part of
this research shauld include the idenshcanon
of nontarpet species thar consume the baits
and the effects of the contracepove drigs.
Thus far; the only smudy of this naoure was
reported by Harder and Pererle (1974).

Alchough preliminarny work with remoee
delivesy technicues has besn quire promising,
further devedopment and refinement are
needed. There are currently 2 vadery of
tranquilizer guns availsble, some of which can
e used anxumtdl'.-' tor defiver presarmized
suminjecing dares o crget maore than 50
yards sway. There is alao a CO -powered g
thar sheots small compacted * |:'|d|'||.-:':g|-;,=||
ballers™ nl’-:l.n.l.ﬂ under the skin. Research on
the effectiveness of immobilizng deer
without che use of news or taps should be
part of this phase of che research also, Ar firs
grance, the idea of creating sufficient numbers
of deer with darms may seem unreslistic, but
o “spothighnng,” or darting deer ar nighr,
“smbazshing” deer from twee srands ar feeding
stations, sal: blocks, or dlong heavily used
wwails, this rechnique may have more promisc
than is immexliately apparent.

A final consideration s the site of dhe
tesearch, Tt would be unwise o proceed wich
Ferviliey cemitrol research ax any site where the
issie of hunring versas fertility control {or
any aleemative managemnent rechnigue for
thar marrer) has become politiczed and
volarle. The podental for inrerference wich
the resserch project is too great in dhese
siewations, The habirar and the hehavior of

the deer are considerations in wlecting an
apumadj e fertility consal. In certain
inscances, such #s ah arboretum, where desr
are resudily approachable; remoce delivery viz
darts would be the method of chioice. In athes
itstances, whens the habinat 35 demse and dhe
deer are secresive, combinations of approaches
will probably be wise

Saernrncery

Ferliry costtral i deer has the posendal o
provade altematives to tradiconal approaches
o popilation control, but the concept 2
larpely uncested in this species. Previous
rescarch indicaies there are pharmacologically
ueefiel drugs, such 2o meleneserol acemts, bus
delivery systems need refinernent, and new
drugs need ro be sested. Current prospecss for
delirery indude arally, through che use of
baits, subdesmal implants, or by injecton of
ey sulated contraceptive drugs either
bar hand or by means of a melmiu.-.ar gur,
The usefilness of Fertilicy conool in deer will
b conbined 1o small herds in resrricad
rariges, It will not provide an aleesnarive o
hunting where the herds are large and dhe
i hHE eIV
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