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IN MARYLAND AND VIRGINIA
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Southeastern Cooperative Wildlife Disease Study, Department of Parasitology,

College of Veterinary Medicine, The University of Georgia,

Athens, Georgia 30602, USA

ABSTRACT: In July 1981, investigations on parasites, diseases, and herd health status were conducted on

sympatnic populations of sika deer (Cervus nippon) and white-tailed deer (Odocoileus virginianus) from

B!ackwater National Wildlife Refuge (Maryland) and Chincoteague National Wildlife Refuge (Virginia) on

the Delmarva Peninsula. Five adult deer of each species were collected from each location and subjected to
thorough necropsy examinations and laboratory tests. White-tailed deer at both locations harbored protozoan,

helminth, and arthropod parasites typically associated with this species throughout the southeastern United

States. In contrast, sika deer at both locations harbored only light burdens of ticks, chiggers, and sarcocysts.

Serologic tests for antibodies to seven infectious disease agents revealed evidence of exposure to bovine virus

diarrhea (BVD) virus, infectious bovine rhinotracheitis virus, and parainfluenza3 virus in white-tailed deer,

but only BVD virus in sika deer. At both locations the general health status of sika deer was superior to that

of white-tailed deer.

INTRODUCTION

White-tailed deer are the most widely dis-

tributed and abundant wild cervids in North

America (Halls, 1978), and in many regions,

they coexist with other native cervids, domestic

livestock, and a variety of introduced exotic un-

gulates. As a result, numerous investigations

have been made on the potential for cross-

transmission of infectious agents between white-

tailed deer and these hosts. In some instances,

e.g., cerebrospinal parelaphostrongylosis, these

disease potentials have far-reaching implica-

tions (Anderson and Prestwood, 1981).

Although many species have been investigat-

ed with regard to disease interactions with

white-tailed deer, others including sika deer

have not. The single report by Robinson et al.

(1978) on elaeophorosis in sika deer in Texas

provides the only suggestion of disease inter-

action between sika and white-tailed deer. This

report presents an evaluation of the health sta-

tus, diseases, and parasites of two sympatric

populations of sika and white-tailed deer.
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MATERIALS AND METHODS

This study was conducted at two locations: Black-

water National Wildlife Refuge (NWR), Dorchester

County, Maryland, and Chincoteague National
Wildlife Refuge, Accomack County, Virginia, both

of which are on the Delmarva Peninsula. Both lo-

cations support sympatnic wild populations of white-

tailed and sika deer. The history of these sika deer

populations has been documented elsewhere (Flyger

and Warren, 1958; Flyger, 1960; Flyger and Davis,

1964; Feldhamer et al., 1978; Feldhamer, 1982). Five

adult animals (� 1 yr of age) of each species were

collected at each location by shooting in July 1981.

Blood samples were obtained by cardiac puncture

immediately after death, and the carcasses were re-

frigerated prior to necropsy within 12 hr. Detailed

necropsy examinations, including parasite recovery

and abomasa! parasite counts (APC) (Eve and Kel-

logg, 1977; Nettles, 1981), were performed on each

animal. Sarcocyst-infected muscle was fed to labo-

ratory-reared dogs and cats to confirm the identity

of the species present as described by Crum and

Prestwood (1982). Physical condition was assessed by

the method of Stockle et a!. (1978). Serum samples

were tested for antibodies to a number of infectious

disease agents. Where appropriate, lesion specimens

were obtained for pathogen isolation attempts. Sec-

tions of major organs along with gross lesions were

obtained for histopathologic study.

RESULTS

The overall physical condition of sika deer at

both locations was superior to that of white-

tailed deer. All sika deer were rated in good

physical condition, with some approaching the

excellent category. White-tailed deer from each

location had physical condition ratings of fair,
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TAIII.E 1. Number of reactors to serologic tests for

selected infectious agents in sika and white-tailed deer

from two locations on the Delmarva Peninsula.’

All tests for antibodies to the etiologic agents of leptospirosis, brucel-

losis, epizootic hemorrhagic disease and bluetongue svere negative.

Leptospirosis testing included the pomona. grippotyphosa. hard Jo.

icterohenzorrhagiae. and canicola serots’pes Titers considered posi.

tive svere: BVD an(l Ph, a 1:50 and IBR 1:2.

No. lX)sitive no. tested.

TABLE 2. Parasites recovered from sika and svhite-tailed deer

insula.’

Parasite

Blacksvater NWB Chincoteague NWR

Sika White.tailed Sika White.tailed

Protozoans

Sarcocystis odocoileocanis

Theih’ria cmi (77521)’

Trypanosoma cmi (77521)

20%. 1.. L’

0

0

hoc;. L. L-N1

100%, L, L-NI

60%. L. L-N1

0
0

(1

60%, NI, L-N1
80%, L, 1.-NI

60%. L, L

d:(’st(al(’s

Taenia hydatigena 77522)

.‘�loniezia benedeni (77523)

0

0

20%, 1. 1

0

0

0

0

20%, 3, 3

Nematodes

Apteragia odocoih’i 77524)

Ostertagia dikmansi 77525)

()stertagia nzossi (77526)

Oesophagostonuunu venulosum 77527)

l)ictyocaulus viviparus 77528)

Parelaphostrongylus tenuis (77529)

Setaria yehi 77530)

Protostrongvlid larvae

0

0

0

0

(1

0

()

0

100%, 577. 363-834

20%. 49, 49

100%, 201. 92-486

20%, 1. 1

80%. 3, 1-9

60%. 3, 1-11

40%, 3, 4-9

80%, L. 1.-NI

0

0

0

0

0

0

0

0

1(10.3.768, 317-1,361

80%, 49, 48-76

80%, 112, 48-305

0

60%. 1, 1-2

20%. 1, 1

20%, 1. 1

80%, L, L-NI

Arthropxls

Tricholipeurus parallelus

.‘snthlyomma aniericanum

t)ermacentor n’ariabilis

�.utronibu’ula .splendens 1983.328

0

60%. L, L

0

0

20%. 1., L

1(10%. L, L-Nl

0

0

0

100%. NI, L-NI

40%, L, L

80%. L, L

20%. L. 1.

100%, NI. L-H

0

60%, L, 1.

F’igures in columns are prevalence, mean number per infected animal, and maximum intensity of infection.

Actual counts not made; intensities rated as loss ) L). moderate (NI). or high (II).

t’.S National l’arasite d:ollec’tiori ) Beltsville. Niarvlancl) accession number )protozoans and helmintlss) and Bishop NIuseun� ( ilonolulu. Hawaii)

(:ollec’tion number (chiggers).
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Blacksvater
NWR

chincoteague
NWR

Disease agent

White’
Sika tailed
deer deer

White.
Sika tailed
deer deer

Bovine virus

diarrhea virus 2.5’ 0:5 0 5 2,5

Infectious bovine

rhinotracheitis virus 0 5 0/5 0, 5 15

Paraintluenza, virus 0/5 0,5 0.5 1 �‘5

except at Chincoteague NWR where one was

rated poor and one was rated good.

Serologic tests for seven infectious agents re-

vealed evidence of exposure to bovine virus

diarrhea (BVD) virus, infectious bovine rhino-

tracheitis (IBR) virus, and parainfluenza3 (P13)

virus in white-tailed deer, but only BVD virus

in sika deer (Table 1). Necropsy examinations

revealed gross lesions in a single sika and a sin-

gle white-tailed deer. A 7-yr-old female sika

deer from Blackwater NWR had enlarged iliac,

inguinal, and cervical lymph nodes, enlarged

and hemorrhagic tonsils, and a 1 cm diameter

nodule extending from the surface into the

parenchyma of the spleen. Histologically, all of

these lesions were compatible with a necrotiz-

ing granulomatous lymphadenitis. Microbiolog-

ic cultures yielded Staphylococcus aureus and

a beta-Streptococcus sp. from lymph nodes and

a beta-Streptococcus sp., Sarcina sp. and Ser-

ratia sp. from the tonsil. Acid fast stains were

negative. A 5-yr-old female white-tailed deer

from Chincoteague NWR had massive dissem-

inated abscesses involving the entire left psoas,

the left longisimus dorsi and overlying skin, the

pelvic cavity, the liver, the right dorsal lobe of

the lung, and the right parotid lymph node.

Microbiologic cultures of these abscesses re-

vealed mixed infections of beta-Streptococcus,

Staphylococcus sp., and Aeromonas hydrophi-

Ia.

Parasitologic studies revealed 16 species of

parasites, including three protozoans, two ces-

todes, seven nematodes, and four arthropods

from two locations on the Deimarva Pen-
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(Table 2). White-tailed deer harbored 15 species,

xvhereas sika deer harbored only four species.

Abomasal parasite counts (APC) for white-tailed

deer on Blackwater NWR and Chincoteague

NWR were 788 and 928, respectively. Only

mild lesions were associated with parasitism in

xvhite-tailed deer. One had a mild diffuse fibri-

nous peritonitis due to infection by Setaria yehi.

Eight had scattered microgranulomas sur-

rounding protostrongylid eggs and larvae in al-

veolar capillaries. One other had slightly

cropped ears and subcutaneous inflammation

associated with an infestation of Aniblyomma

americanum. Significant lesions attributable to

parasitism were not found in sika deer.

DISCUSSION

Populations of sika deer at both locations

could be considered “the picture of health” svith

substantial reserves of endogenous fat, limited

evidence of infectious diseases, and a virtual

absence of parasitism. This is in marked con-

trast to the only previous health investigation

conducted on sika deer on the Deimarva Pen-

insula over txvo decades earlier. At that time, a

large scale die-off of sika deer occurred on James

Island due to overpopulation, malnutrition, and

subsequent pine oil poisoning when the deer

resorted to consuming the needles, bark, and

roots of pines (Hayes and Shotts, 1959). Inter-

estingly, examinations for encloparasites b�

Hayes and Shotts (1959) xvere also negative.

White-tailed deer at both locations were at a

reasonable health status, although compared to

sika deer they had limited endogenous fat re-

serves, evidence of exposure to more infectious

diseases, and parasite faunas typical of white-

tailed deer in the southeastern United States

(Davidson et a!., 1981). Abomasal parasite counts

(Eve and Kellogg, 1977) and other herd health

parameters (Eve, 1981) suggested that white-

tailed deer herds at both locations xs’ere near

carrying capacit�’ and that natural mortality clue

to disease was of a covert nature (Eve. 1981

Of particular interest was the occurrence of

the meningeal xvorm (Parelaphostrongylus

tenuis) in white-tailed deer at both locations.

This helminth produces neurologic disease in

numerous other wild ungulates (Anderson and

Prestwood, 1981); however, its effects in sika

deer have not been studied. Fish and Wildlife

Service personnel reported that sika deer with

signs of neurologic disease occasionally had been

encountered at Chincoteague NWR but 110 SHCI1

observations ss’ere known for Blackwater NWR.

Subsequent to this study, formalin fixed brains

and spinal cords of two sika deer svith neuro-

logic disorders from Chincoteague NWR xs’ere

examined. In neither case xvas evidlence of cere-

brospinal parelaphostrongviosis found; boxy-

ever, considering the range of cervid hosts in

which P. tennis causes clinical dlisease, the

pathogenicitv of P. tennis in sika deer deserves

further investigation.

General observations made during this studlv,

the history of sika deer population growth on

the Delmarva Peninsula (Flvger and Warren,

1958; Flyger, 1960; Flvger and Davis, 1964;

Feldhamer et a!., 1978; Feklhamer, 1982), and

studies on interspecific competition I)etxveefl sika

dicer and xvhite-taiied dicer (Harmel, 1979:

Armstrong and! Harmel, 1981), all indicate that

sika deer routinely outcompete white-tailed

deer. Although previous studies (Harmel, 1979;

Armstrong and! Harmel, 1981) have focusedi On

the importance of nutritional competition be-

tween these species, our findings suggest that

differential susceptibilities to infectious diseases

and parasitism also may be important factors

in the interspecies equation.

ACKNOWLEDGMENTS

For assistance during field! activities, the au-

thors thank personnel with the U.S. Fish and

Wildlife Service at Blackwater and Chinco-

teague National Wildlife Refuges, the \Viicliife

Administration of the Maryland Department of

Natural Resources, and the Virginia Commis-

sion of Game and Inland Fisheries. Dr. J. L.

Blue, Diagnostic Assistance Laboratory, Col-

lege of Veterinary Medicine, The University of

Georgia, kindly conducted! serologic tests. Drs.

A. K. Prestwood andl J. NI. Crum, Department

of Parasitology, College of Veterinary Niedli-

cine, The University of Georgia, condiucted

Sarcocystis feeding trials. Nir. R. R. Gerrish,

National Veterinary Services Laboratories,

APHIS, USDA, and! Dr. NI. L. Goff, Bishop Nm-

scum, assisted with identification of arthropods.

Dr. Sam Backos, Animal Health Laboratory,

Nlarv!ancl Department of Agriculture, providled!

assistance during examinations of the two cliii-

icallv ill sika dicer.

LITERATURE CITED

AxD1.:hlsoN, R. C., ANI) A. K. Pni:s’rxvoon. 1981.
Luugworms. In Diseases and Parasites of White-

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 13 May 2024
Terms of Use: https://bioone.org/terms-of-use



348 JOURNAL OF WILDLIFE DISEASES, VOL. 19, NO. 4, OCTOBER 1983

tailed Deer, W. R. Davidson, F. A. Hayes, V. F.

Nettles, and F. E. Kellogg (eds.). Tall Timbers
Research Station, Tallahassee, Florida, Misc. Publ.

No. 7, pp. 266-317.
ARMSTRONG, W. E., AND D. E. HARMEL. 1981. Ex-

otic mammals competing with the natives. Tex.

Parks Wild!. (February), pp. 6-7.

CRuNI, J. M., AND A. K. PRESTWOOD. 1982. Prev-

alence and distribution of Sarcocystis spp. among
white-tailed deer of the southeastern United

States. J. Wild!. Dis. 18: 195-203.
DAVIDSON, W. R., F. A. HAYES, V. F. NETTLES, AND

F. E. KELLOGG (eds.). 1981. Diseases and Par-

asites of White-tailed Deer. Tall Timbers Re-

search Station, Tallahassee, Florida, Misc. Pub!.

No. 7, 458 pp.

EVE, J. H. 1981. Management implication of dis-

eases. In Diseases and Parasites of White-tailed

Deer, W. R. Davidson, F. A. Hayes, V. F. Net-

tles, and F. E. Kellogg (eds.). Tall Timbers Re-
search Station, Tallahassee, Florida, Misc. Pub!.

No. 7, pp. 413-423.
AND F. E. KELLOGG. 1977. Management

implications of abomasal parasites in white-tailed

deer. J. Wild!. Manage. 41: 169-177.

FELDHAMER, G. A. 1982. Sika deer. In Wild Mam-

mals of North America, J. A. Chapman and G.

A. Feldhamer (eds.). The Johns Hopkins Uni-

versity Press, Baltimore, Maryland, pp. 1114-

1123.
J. A. CHAPMAN, AND R. L. MILLER. 1978.

Sika deer and xvhite-tailed deer on Maryland’s

Eastern Shore. Wild!. Soc. Bull. 6: 155-157.

FLYGER, V. F. 1960. Sika deer on islands in Mary-

land and Virginia. J. Mammal. 41: 140.

AND N. W. DAVIS. 1964. Distribution of

sika deer (Cervus nippon) in Maryland and Vir-
ginia in 1962. Chesapeake Sci. 5: 212-213.

AND J. WARREN. 1958. Sika deer in Mary-
land-An additional big game animal or a pos-

sible pest. Proc. Southeast. Assoc. Fish Wild!.
Agencies 12: 209-211.

HALLS, L. D. 1978. White-tailed deer. In Big Game

of North America, Ecology and Management, J.
L. Schmidt and D. L. Gilbert (eds.). Stackpoie

Books, Harrisburg, Pennsylvania, pp. 43-65.

HARMEL, D. 1979. Preliminary results of axis deer-

white-tailed deer and sika deer-white-tailed deer

survival study in the Edwards plateau of Texas.

Second Annual Meeting Southeast Deer Study

Group, Mississippi State, Mississippi, p. 14 (ab-

stract).

HAYES, F. A., AND E. B. SHOTTS. 1959. Pine oil
poisoning in sika deer. Southeast. Vet. 10: 34-

39.

NETTLES, V. F. 1981. Necropsy procedures. In Dis-

eases and Parasites of White-tailed Deer, W. R.

Davidson, F. A. Hayes, V. F. Nettles, and F. E.

Kellogg (eds.). Tall Timbers Research Station,

Tallahassee, Florida, Misc. Pub!. No. 7, pp. 6-
16.

ROBINSON, R. M., L. P. JONES, T. J. GALVIN, AND G.
M. HARWELL. 1978. Elaeophorosis in sika deer

in Texas. J. Wiidl. Dis. 14: 136-141.

STOCKLE, A. W., C. L. DOSTER, AND W. R. DAvID-

SON. 1978. Endogenous fat as an indicator of

physical condition of southeastern white-tailed

deer. Proc. Southeast. Assoc. Fish Wild!. Agen-

cies 32: 269-279.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 13 May 2024
Terms of Use: https://bioone.org/terms-of-use




