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AB~IRAc:r: The- population he-alt" of endange-re-d Key deer (Och>co;lells c;rg;n;tI"'IS (.-[(/1);11"1) w-as
monitored from 10 February 1986 to 28 Septe-mber 2000 by ne-cropS." of al1imals th.\t were- Idlled
by ve-hicles. ~uthlUlized be<.-ause of tenninal injuries or dise-cJse c.'Onditiol1S. or found dead. The
predominant mortalit), factor during the period w-as collision with motor ,,'ehicles; howe-..'er. se-\'eral
infectious diseases were Wa.e;nosed. including infections with Arcanobactenum PYI'I!L'neS, Hae-
monch'ls contOrlllS, SaI,noneTlo spp.. and Mycobacterium 01);""1 subsp. poratubcrcllU>.s;S. During
the period monitore-d. the only infec.-tious disease that WiU thought to have affected population
..lynamic.'S was haemonchosis. Ne--.'ertlleless. several of tIle observed diseases ha..'e potential to
impact viabilif>' of the Key deer population under appropriate envirOl\m~ntal conwtiol1S.

Kef} (corns: Ar"lll,obo(.1enllm pyogenes. Hae"wnchus contIJrllt.S'. Johne's dise~e. Key deer.
A-IYC(>bactenllm ot;;lIm subsp. IJilratllbercllll).S'is. OdcJC();leus C;l1f.il';llIIUS daCilllli. salmonellosis.
""i1ite-tailed dee-To

INTRODUCT1ON

Florida Ke~' deer (Odocoilcfls virgin i-
n"',,~ clavilllll) are the smallest nice of
.~orth Ameri<.'un white-tuiled deer and
hilve been liste<l ClS endangered sin<.-e 1967
be<:ause of hahit.\t loss und frugmentation,
diminishing Il\lml>ers, and (.."()nt-oem foT loss
of geneti<: di\'ersity. Key deer distribution
is restri<..-ted to approxintt\tel)' 12 islul1(l'i
(keys) of thf! u,wer Florida Ke}'S (Florid.\
USA), with the ntajority of the popult\tion
residing on Big Pine and No Name Keys
24°44'N, 81°20'\\'). Deer numbers were

estimated at f~ver thaI1 10<) .\nimals in tIte
1940s and 19.50s (Allen, 19.52; Dickson,
19.5.5; US Fish and \Vudlife SeJvi<..-e, 1985),
but the popult\tion had in<:rf!t\Sed by the
early 1970s to an estimated 3.50-400 deer
(Silvy. 1975; Klimstra et a1" 1978). How-
ever, further' study indicated that the Key
deer population was declining (Humphrey
and Bell, 1986).

Re<..'Ords of deer mortality have been
kept <..'Ontinuo\lsly since 1969 by personnel
at the National Key Deer Refuge (NKDR);
however. causes of death were assigned to

generclI C"cltegories b)' NKDR staff primarily
by case history or circumstantiill eviden<.-e.
The Southeastt'rn Cooperati\.e \Vildlife
Disea...e Study (SC\\'DS) beg.lI\ to assist
\vith as.-.essment of Key deer he-.1lth in 1986
through examill.\tiO1\ of samples submitted
from mud JdIL.. or releasable animals ex-
amine<l by NKDR biologists.

In Noveml~r 1996, an emllti~1.ted adult
doe wa.~ presented to a NKDR biologist
for ex~lmin~ltion 111\d abnormal .1Pl">eClring
ileum and a...SOCi.lted ileocec-clll}'mph node
were Sllbmitted to Sc\VDS, Subsequent
histopathol(>gy .1I1U polymera.'i(.' chain re-
action diagt\ostic proc-edures reve.ued in-
fection with Mycv!Jacterluln avi""l subsp.
paratubcrclll(>si,~ (Quist et aI., 2002). The
motphologic diagnosis of Johne's disease in
this animal provided the impetus for more
detailed sh.ldy of morbidity .mu mortality
factors in Key deer. Reported herein is
health-related information for Key deer
with emphasis plac.-ed on animals examined
from February 1997 to September 2000.

MATERIALS AND METHODS

On 10 FebruaT\' 1986, assistance to th~
NKDR WclS initiated when .1 SC\\'DS field
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infectious bo\oine rhinotracheitis (IBR). and
pan\influenza 3 (PI3) \iros~s. Samples also
w~re t~st~d for antibodies to Bnlcel!a. six ser-
O\-ars of l.eJJtl)'fpim. and M. at;ium subsp. pam-
tubt'rcuu)$;s. Comm~rcial immunodiffilSion test
kits were us~d for BT and EHD (V~t~rinary
Diagnostic T~chnology. 'Wheat Ridg~. Colom-
do. USA) and M. O(;;UIII subsp. rorflfllbercll[()..
$;'Y (ImmuC~U Corp.. Portland. Maill~. USA).
Microneutraliution assays (Dege.gt tOt ul.. 2000)
w~re perfonned fur BVD. IBR. alld PI3 \inlS~5
using the NADL strain of B\'D \;r\I,o; and field
i..;olt,t~ of IBR and PI3 \inL~~S. TI,e rose bt"11-
~aI platt' nWutinatio'l and mj<.-n).'i(.'()pi<.' agglll-
tinatinn t~sts \V~rl" lL~ for Bn1C(11fl t,nd U]J-
t().ypiro. respe<.1ivt'I).. a<.'<.'Ordil'g to rt"<.'()mmend-
t'd metllod~ (Offi<.'t" of Intem~ltiontll Epizooti<"5.
1996). .

Evening road ('O,mts were c.'Ond'I<.'ted month-
I>' b}. NKDR personnel to serve a.~ i' IX)pulation
jndex for Key d~e-r 011 Bjg Pine- and No Name-
k~ys. A pred~sjgtlated 73 km rout~ \\'US driv~11
beginning at lO:(X} PM- During tll~ road
counts. deer s~e-ll \v~rf' recorded. and sex aIld
age (fa\vn. ~.~.'rling. ttdult) were estimate-d.

RESULTS

Behveen 13 Febru~\T}' 1997 ~md 28 Sep-
tember 2()()(). ne<.'ropsies were lxarfonned
OJ1 170 of-442 (3.<:>,4%) Key ut"t"r that were
k'1()\VJ1 to have die<l. Tl1ere ,\'ert" substaJ1-
ti~llly more In..Jt"s th.m feJnalt.,s in the sam-
ple (122 of J7(). 71,7%). The u,gt.' ..md sex
represent~\tiol\ in the sampll' 'Va.. as fol-
lo\vs: <1 )T old: 34 males und 14 iemales;
1-2 yr old: 26 m~ues and 10 felli,ales; and
>2 yr old: 62 m.ues and 24 felnal~.'i.

Highway mortality

Of tl1e 170 Key deer c-,lrt'US~l'!i exanl-
ined, 127 (74.7%) were kn~V11 or pre-
sumed hit by automobiles based on history
and/or compatible lesions. Necropsy re-
vealed that III of 127 (87.4%) of the road-
killed Key deer had no gross lesions other
than those attributable to vehicle-related
hoaumao For these III animals, physical
t'Ondition was rated as excellent for 32
deer, good for 59, fair for 17. aJld l')()()r for
three. The 16 remaining road-killed deer
either had debilitating conditions tllought
to have predisposed them to automobile
<.'Ollision (n=7) or they had incidental le-
sions judged to represent subclinic.-cll

t~c\l11 ..v~nt to Big Pine K~' to demonstrate ba-
sic necropsy and deer herd health e\'Rluation
procedures to refllge staff, During this trip. five
roc1d-k;lled Key deer were examined. From that
time through November, 1996. an additional
156 Key deer were necropsied b,," NKDR ref.
llge biologists. and Sc\VDS received frozen
al>omclSllms for stomacl\ wom1 {'aunts and/or
serum samples, Follo\ving the disCO\'ery of a
probc\bl~ case of Johl1e"s disease ill 1996. health
m0l1itoring watS intellsiRed. and SC\\'DS vet-
enn.u;.ms and biologists made eight site "isit.'i
from 10 April 1997 to 28 September 2000, In
tht" presentation of mortalit}' results. OI\1y nec-
rop~~' mlta obtained h~" veterinarians during the
latter period werE' used,

KE'\" deer lillt"u b\' ,,-ehicles. ellthc\nized be.
",UISt-' of tenninal injuries or conditiol\S, or
ft)nnd dt'ad \vere ht'ld frozen prior to t'xami-
n.lti0l1 and wt're nt'Cropsied by SC\\'DS field
tt'ums during site visits. The quality of carcasses
for necropsy r&1ged from good to marginal. E.x-
{'eptions were hvo rE'<.'entlr de-cld dt"E'r that were
shipped to SC\\'DS headquarters refrigerated
bf'{'1\ust' th~' were Johne's diseclSe SllSpectS,
The age, sex, and l>ody weight \vere recorded.
and the necropsy protocol described b>' Nettles
( 19.<) 1) W"ilS used ex{'ept mat\}' of the specific
prt><."t'dllres to ret'O\'er parasites \vere omitted
in most cast-s, Ph\'si{'cll c.'Ondition \vas rated
bao;t"u on musclt" m;"...o; aJ\d bO<l\' f.\t (Stockle et
al.. 1978)- BecaUSt' necropsies' \\'t"re oriented
tm\'Uru detenninution of cause of morl)idity or
mort.llit.". di.lgnostic pr()Cedures vclried al110ng
{'il.~'!;. In most install<.'t"s. the ('alls<.. of death Wil.'i
trodlllll.1. and a<ldition.ll diagnosti{' t('sting ..V".L0;
n()t n(Ot'cled. Foll()\v-lIP luhor.rtof)" testing Wd.'i

d()11(' \\'hen nt"t"<leu" \\11t-n labonrtor\' tt"5tS Wt'rt'
reqllired, tht' clppropriate silmplt's' were pr~-
St'r\'('(1 by refn~erdti()Jl .and rehlnlt"<1 to Th('
Ulu\'t-rsity of G<'~)rJ.,rjas Colleg(. of \'eterinC1J)"
M<.'(li<.1ne (Athl'ns. (~)rgiu. USA) or sent to
{'()II.tl)orcrting I.U)Orcltorie5, \ \ 1ll'll ubsc.-esst's
\Vt'rl' t"ll{'ot\l\tert"d, s\\'cll).'i of e-X'llUlt(' \v('re plut-
ed on blood and Mac.OCOnke)- U'i!:dJ"S. All O~Ul.
isnl5 \\'ere identiRffi bv API S""Stems (bio-
Ml'riellx Vitek. I n<.'.. Hue-Iw()(;d. Missouri
6.')(>.J2, USA),

J)l'ff that were I)(.'ing {'upttlrt'u. mctrkt'd, and
rt.lt'ao;t.u l>y rl'fll~t' him(>gists \vert' ('xamilled Cl.c;
I)pf!<)rtllnitie-s l>ecclme cl\'ailablt" during each of
eiWlt field \isits, E.lCh i\l1imw Wcl.o; givc.-n u brief
eX,tlllinution for e-ctopurasite-s: rt'presentative
samples were tukt-ll i\nd suomitted to tht"
N"tionul Vetl"ri 1\ Ur\" Services L...1horatories
(N\'SL), AIIlt's. lo\~'U. USA. Bltxxl samples
\vt'rt' taken ill Vcl{'llllm tubes for st-rum sam-
plill~. Serum sal)lplt's were- tested f()r atltibod-
it 'S tI) 1)llletulI~lle (BT). epizooti{' helllorrhagi{'
di~'1l.'ie (EHD). Ix)\ine virus diarrhea (BVD),
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health problems (n =9). Debilitating oon-
ditions thought to have predisposed the
animals to automobile collisions were in-
tracranial absc.-esses or purulent meningo-
encephalitis in six adult males. and para-
sitic gastritis (haemonchosis) in one fawn.
The secondary conditions included sub-
clinic-a! purulent dennatitis and/or osteo-
myelitis in fi\.e adult males, slabclinical P,lr-
asitic gastritis caused by Haam()l1chus c{)I1-
torti'S in thret" nlale fa'V11s. al1d cardio-
myopathy due to pre,ious truuma il1 one
adult male.

tocida (n=I); Serratia marcesens (n=I);
Staphyloccu.s au reus (n=4); and Staph.
sciuri (n=I).

Chronic purulent infections also were
found in locations other than the central
nervous system. ,"iz.. poll region (n =22);
retro-orbital tissues (n=6); middle ear
(11=2); mwldible (n=2); fascial planes and
ligamentwn nuchae of neck (n=4); lungs
(/1 =4); and distal leg joints and tendon
sheatlls (n=~). Many of these abscesses
contained large amounts of creamy yellow-
green pus and resulted in e>."treme debili-
tation or death. Chronic purulent infec-
tions affecting regions other than the cen-
tral nervous S)'Stem were responsible for
the death or euthanasia of 11 animals. In
total, A. p!ll)gellCS. along with a variety of
otller bacteria, \'~clS isolated from lesions in
27 of the 33 K~' deer with chronic puru-
lent infec.,tions. All but one of the 33 Key
deer afBicted \'ith chronic purulent infec-
tions ,"vere males. Of the 32 infected
males. 22 had e\idence of trauma to the
he-ad region such as missing antlers. open
\vounds or scars around the antlers, or
a~pi<.-al antle-rs.

Chronic purulent Infections

Secol1d to \.ehicle-related mortality, tIle
lnost frequent health problem en<.'Oun-
tered \\''as al1 arr,l}' of chroluc purulent in-
fections. Thil"t}'-three of 170 (19.4%) Key
deer examined had either cuni<.-al or sub-
clinical bacterial il1fections, lnost of which
were located in the crclnial region. Of tIle
group ,vith chronic purulent infections, 17
(48..5%) had neurologic dise~\.o;e caused b,,'
intnlCranial ahs<.-esses an(Vor purulent me-
ningoencephalitis. As stated in the previ-
ous se<.'tiOI1, six of these deer \\'ith neuro-
logic disease were' l;Ued by .1utomohiles.
Another thre~ ur()\V11ed, .mu eight deer ei-
ther were found dead or wer<." euthanize<l.
All of these 17 dl.er were ~l(hllt m.lles, .111d
only one w.\... lt"ss tllall 3 yrs ()Iu. Only four
of the 17 afHi(,.tl--<l deer had norlnal-ap-
pe,lring he,l<.1~. Tilt" other 13 h~lu missin~
antlers (n=5), °lJen \voun(l.. or e"'1x)st-u
crclnial bones 1lwlmd tIle antler pedi(.-els
(n =.5), atypi('aI1lntler <.'Onfigur~\tion (n =4),
or old SC"clrs in the poll region (n =2). Tl'\eir
(."()nwtion W,Lc; (,'()mpatibIe with 'mat hac;
been previollsly described as an intrclcra-
nial abscessatiolvsllppurcltive meningoen-
ceph.llitis (.'Omplex attributable mainly to
Arcanobacteri"m pyogene.s (Davidson et
aI., 1990). In Key deer, A. pyogenes was
isolated in 15 of 16 neurologic cases in
which culture was attempted. Other bac-
teria culture<l from the brdins or meninges
included Bactervide.s sp. (n = 1); Citrobac-

ter sp. (n=I); Co"Jnebactent'm sp. (n=2);
Enterobacter ~p. (n = 1); P(I$tellrella mul-

Haemonchosis

A third mortality factor obselVed was
the malnutrition/parasitisln syndrome in
fc1\V11S ( < 1 :' T old) associated \vith large
stomach wonn (H. confortlls) infection.
l11is c.-onwtion \\"'45 obselVed only in the
\\illter of 1997. Five emaciated fa\vns
(born il\ the Spring 1996) had roughened
hair coats, p.tle body tissues, and thin, wa-
tery bloo<l. Ascites and sublnandibular
edema also were seen in two of these an-
imals. In addition to these deer, which
died or were euthanized. a si.'!Cth fawn
killed by a \.ehicle in 1997 also had char-
u'teristic lesions. Worm burdens for five
clinically ill fa\vns ranged from 15.4 to 352
adult nematodes per kg of body weight
(BW) (meal\ 135 worms/kg BW). Three of
the five affected fawns had infe<.-tions that
exceeded the 7,5 wormsl1<g BW pathogenic
threshold gtlicleline proposed previously
(Davidson et aI., 1980). One emaciated
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fawn treated with ivennec.-tin prior to
death did not have nematodes.

Abomasal parasite burdens in fa,\'Ils tllat
died during the winter and f..ill sampling
periods are presented in Table 1. "Vorm
numbers were highest it1 winter and fall
1997. By winter of 1998, f~v fawns were
present in the population as evidenced by
the single faWl1 a"i1.ilable for necropsy. Key
deer c.-ensus c.'Ounts made by refuge biol-
ogists showed that the fa\vn:doe ratio de-
clined from 0.28: 1 in Octol)er 1997 to
0.07:1 in March 1998 (NKDR. unpubl.
data). 111is appearanc.-e of clini<.-ul haemon-
chosis c.'Orresponded ,vith the peak num-
bers for annual k'10'\'Jl mortality und total
numbers of Key deer seen in c.-ensus routes
(Fig. 1).

Hae,nonchtl.S' contortus was shO\\'11 to be
endemic in the Ke~- deer population dur-
ing the first 10 yr of monitoring as it was
found routinely in abomasa submitted by
NKDR biologists; however, pathogenic
levels were rarely encountered. Haemon-
chus contortus. burdens exceeded 1,000
wonns in only one fawn and one adult
deer during this period, and both animals
were rated in poor condition. Between
February 1986 and November 1996, mean
H. contortus burdens in 55 adult Key deer
and 19 Key deer fawns were 141 worms
(SD:t 164.9, range 0-1,140 worms) and
217 (SD:t553.1, range .0-2,760 worms),
respectively.
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Chewing lice, Danlalinia sp., were seen
occasionally in large numbers on young
deer that were in poor condition attributed
to malnutrition and/or haemonchosis. This
parasite is an undescribed species seen in
Key deer pre\iously (J. Mertins, NVSL,
pers. comm.). The otl1er ectoparasite en-
<.'Ountered was the black-Ie~ged tick. 1.
scap"lari.s-. Tl1ree deer \vere infested with
eitl1er one or hvo ticks per .mimul. Fleas
were obseT\'ed on Key deer tll.lt frequent-
ed areas near Caits and dogs; hO\\.ever, sam-
ples were not obtained for identification.

Miscellaneous mOf'tality factors

There were hvo Key deer with enteric
infections. Salmonellosis was diagnosed in
a 10 mo old male that was found in a
weakened condition and died within min-
utes after capture. Emaciation, dehydra-
tion. and diamlea were noted. Histopa-
thology of intestinal tract revealed necrosis
of the villi, congestion. and nel1trophil in-
filtration in the ileum. Salmonella enterica
serotype hartford '\V'clS isolated from intes-
tinal contents.

A 2.5 yr old doe captured on 16 July
1998 was emac'ii.lted and had chronic di-
amlea. A rectal swab taken at the time of
capture yielded S. enterica serotype tvel-
tet;reden (group E-1). The deer was taken
to a veterinarian for treahnent. but its con-
dition deteriorated. and euthanasia was
perfonned 4 days later. Salmonella enter-
ica serotype kralendyl was isolated at nec-
ropsy. Ml}cobacteriunl aviUlll subsp. paro-
t"berCLllosis also was isolated from this doe
(Qllist et al., 2002).

Three deer (hvo adult does, one male
fa\V11) were kill~l by dogs, and one adult
d(>e appi.lrently dro\vned \vith no predi.~-
pc)sing problell1. Two deer had c-ardiac m-
sufTi<.'iency. Vegt'tative V'.tlvular endoc-anli-
tis '\vas diagtlose<l in a 1 yr old Inale and a
ventri<..ular sept~ll defect W~Lc; f()und in a 3.5
yr old male. There were hvo deer that died
of to;\,;<.'Oses of lmdetenninetl CUllse. lndi-
\idual deer die<l l>ec.luse of fen<'"e entun-
~lement ("=1); trap ent.mglell1ent ("=1);
and <.'hronic, post-traumatic.. urethral ob-
struction (n= 1). Euthanasiu was per-
fonned on a debilitated adult doe with a
chronic fractl1re of the elbow joint and an
Udlut doe with a widely metastasized neu-
roendocrine tumor.

Serology .
All adlut Key deer (> 1 yr old) "'ere se-

rum test negati,'e for antibodies to Brucella
abc>rtu$ (n =99). B'~ ,irus (II = lOB), IBR
virus (n=l06), PI3 virus (,,=106). and M.
aVilllJl subsp. paratllberclllo.s-i"S- (n=122).
Nineteen of 113 (16.8%) Ke,' deer ~vere
positive for bluetongue viru.~ antibodies.
and 17 of III (15.0%) Key deer ~vere pos-
itive for EHD ~irus antibodies. Of the 21
animals that bud either BTV or EHDV an-
tibodies, 15 reacted to both t~ts. Lepta-
"S7)ira serolog)' tests for 109 uoult Key deer
)ielded tIle follO\\ing results: t\,"O (leer 11a.d
1:100 titers agtunst sero\'llr br.msluva; one
deer bud ,1 1:100 titer uguin~1 Sef(Wolr com-
i(.'()lu; 14 deer hud titers .\~.linst seroVdT
gryp!x)t)phosu (eigllt ut 1:1(X). f()ur at 1:
200. one ut 1:400. one ,\t l:6,4(X}); four deer
h.\o 1:100 titers ,\g.unst serO".tf h.lrdjO; one
deer hud u 1:100 titer a~.tin...t Sef()VclT i<.te-
rol1emorrhugi..e; and one dt't'r had a 1:100
titer ugainst sero\l-ar pomon..\.

DISCUSSION

Highway mortality \vcls a m.ljur cause of
death in the Ke)" deer poptuation. HO\v-
e"er. an accurate estimate of its impor-
tanc.-e relative to otI1er t)pes of mortality is
difficult to obtain. Our necf(>PSY results.
which indicated tI1at high'\1l~' mortality
composed approximately 75% of the
deaths in the sample. probably over-rep-
resented this t)pe of mortali~'. In <.oontrast.
NKDR re<.'Orlls estimate high,,".lY mortality
at approximately 6.5% of obst'f\'eu deaths

Nonclinical parasitism

In addition to H. contortLt.S'. other pam-
sites seen included two additional nema-
tode parasite spe<.ies (Dictyocaulus vivi-
p(lnt.S' and TrichLtri.S' sp.); three ectopara-
site species (Ixodc.S' .S'capulari.S'. Solenopotes
hinq}il<}.'$tl.~. and Da"wlinia sp.); and one

protozoan purclSite (Sarcocystis sp.).
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(NKDR, unpubl. data). Highway mortality
represented even a lower percentage
(50%) in recent (NKDR, unpubl. data)
and older (Hardin, 1974) radiotelemetry
studies conducted with Key deer. The 50%
estimate for highway mortality may be
more accurate for two reasons. First, there
is an inherent bias towards highway mor-
tality because it is the most likely mortality
event to be observed. Sec.'Ond, dead deer
discovered in remote loc-ations often were
dec.'Omposed and unsuitable for necropsy.
These decomposed deer were more likely
to have died of causes other than highway
collision, but often were classified as mor-
tality of "unknown" cause.

The necropsy sample was heavily rep-
resented by male Key deer (72%), which
could be attributed to tI1eir much more
mobile behavior, as demonstrated by te-
lemetry and mark-recapture studies
(NKDR, unpubl. data). Greater mobility
would make males more vulnerable to
highway mortality. However, previous
studies have shown that tI1e fetal sex ratio
of Key deer is strongly bi.\Sed toward
males. Hardin (1974) found a male:female
fetal sex ratio of 1.45:1 (59% males) in the
ex.\mination of 26 does. Thus, the skewed
sex ratio also helps explain the preponder-
ance of male deer as well.

The majority of deer killed on tI1e roads
were nom1al animals in good to excellent
condition, and we c.'Oncluded tIlat overall
health of the Key deer popul.ltion was ac-
ceptable during tI1e period monitored.
However, this surve>. did pro~ide evidenc."e
that infec.1ious diseases and parclSites ~vere
imp.lc.1ing tile herd. Although tile chronic
purulent infe<.1ions in .\dult male deer
were more preV"alent tIlan haemonchosis
in fa~"'J1s, we belie'.e that the latter has a
greater potenti,u to affect deer population
numbers. Poor fa,vn survival has been
linked to stomach worm infec.1ions in com-
bination witIl poor nutrition in previous
studies (Prestwood et al., 1973; Eve and
Kellogg, 1977; Da"idson et al., 1980). We
believe tI1at the precipitous drop in 1997

Key deer fawn crop was caUsed by this

problem.
The abomasal parasite count (APC) has

been a routine parameter used to gauge
the health and nutritional status of white-
tailed deer herds in tl1e southeastern Unit-
ed States (Eve and Kellogg, 1977). The
APC technique was developed from deer
herds that "vere infected with multiple
species of abomasal parasites, viz., Hae-
11wnchtl.S-, Ma;:,(lmmastrongyl,I.S-, Osterta-
gia, and Trichostrongyhl.s-, and mean total
wonn bllrdens of > 1,500 worms per deer
(n=5 or more deer) \vere considered pre-
dictive of deer over-population ill relation
to nutritional capacity of the habitat.
Based on our obsef\.ations of Key deer, it
appears th;.\t traditional APC guidelines
would not be llseful in predictiIlg nutri-
tional status for \vllite-tailed deer when a
population is infected only with H. contor-
tus. Haemonchlls contort LIS has been
shown to stimulate an immune response
that results in much lower wonn numbers
in animals that suf\ive initial infection
(McGhee et ;.u., 1981). TllUS, inteJ\Sities of
infection of> 1,.5()() H. contortll.S- lJer adult
deer are unlikely to oc'Cur; however, the
Key deer dat;'l do reinforc.-e tlle c.'Oncept
tllat tlle presence of even lo\v intensities
of H. C{)ntortll.S- in adult deer should pro-
vide rea...on to susl)ec.1 problems in fawns
(Davidson et ;.u., 1980). In addition, the
long-ternl presence of tl1is parasite in Key
deer demonstrates its capacity to l>e main-
tained witll0ut support from d01nestic cat-
tle, sheep, or go;.\ts.

Chronic purulent infections caused by
A. pyogenes are strongly associated with
adult m;.ue deer, which are present in the
Key deer population in surplus to their bi-
ologic need for reproduction. Therefore,
the impact of these infections on Key deer
reproduction aJ\d population viability ap-
pears minimal at present. Nevertheless,
the chronic purulent infection syndrome
associated with A. pyogenes is important in
the day-to-day management of this urban
deer population because of the behavioral
changes and chronic debilitation caused in
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fected deer and the public's reaction to 
rese sick animals. Because of this disease 
nclrorne, refuge personnel are forced to 
end many hours reacting to situations in- 
lving affectecl deer. 
Confirmation of Johne's disease in Key 
er  provides an unusual opportunity to 
:~ l~ la te  the cap'bility of white-tailed deer 
111llintdn hi. aoit~nt subsp. yarcltuber- 

losi.9. Cattle and sheep are not present 
the iuea, and gouts, when present, are 

re. Current data neither cailfinn or  re- 
te that there is a herd-based problem 
th this disease. Although there were uni- 
m ~ l y  negative results fro111 the serologic 
sting, this is not surprising. Only one 
x.1- had physical evidence of Johne's dis- 

1.. and serologic tests for Jollne's disease 
-. of limited \%due in early infection (Col- 
s, 1996). A long-term surveillunce effort 
s been initiated that includes evaluation 
deer examined in this study for c l i l l id  
,me's d i s e i ~ . ~ .  
Although the encLu~gered Key deer is a 
ique racv of white-tailed deer, the Key 
er p0p11bltiOll S C I V ~ S  as at tllOdt*l for \~llitt 
.\. cxcur i l l  otllc*r emironn~entdly cwn- 
ecl urban wlritc*-tiuld rlecr ~ x ) l x ~ l ~ ~ t i o ~ l s .  
ie current Key tlc.er pop~~littion prol>aldy 
s reilc.hc*tl or sliglltly excvc*tl~tl the 1o11g- 
111 ca rq i~ ig  cuplkcity of' the avzuIul~le 
bitilt and dcutlt losses arc* 1)cvlcficial to 
set repnwl~~ction ttlltl ll~ititltili~l 1)(313111;1- 
$1 stal~ilih-. Tlrc* total protc*c.tioii of t11e 
jv clew I~c*rtl lli~s rest~lt~'(l ill u syste111 
:rel>y Ilut~in~~-i~~rlucr.tl vc-l~icle collisiolls 
a miljor mortality pri*ssrrrcs acting upon 

Key dtvr p~lxilatioll, I>r~t Illore "nat- 
- mortiility Etctors c.ailscx1 1)y infectious 

ewes (llac*n~o~lcl~osis, A. pyogctlc.s ill- 
tions, Jolr nr*.s c1isc.a~~. sal ~nonellosis) 
rently aplxiir to lw impomlnt as well. 
rther~nore, there is no gt~~u-antee that 
populatioll cly~~irnics of the Key deer 

:1 will rt.111iii11 stable, ancl there is con- 
n that a cltiunge in e m i r o n ~ l ~ e n t d  con- 
ons c ~ u l d  ct~lllimcv an iilfectious dis- 
e. For exa~iiple, concentration of Key 
:r at illegitl fiecling sites created by local 
ideots &,uld enl~ancr spread of the 

aforementioned infectious agents. ~ 1 -  
though a relationship between artificial 
feeding and infectious agents is difficult to  
prove, tlle diseases in question are poten- 
tially capable of causing greater impact on 
the Key deer population and should be 
watched carefully. 
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