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Sarcocystis IN WILD UNGULATES IN ALBERTA a

JEROME L MAHRT and DOUGLAS I). COLWELL,u l)epartmentof Zoology, University of Alberta, Edmonton,

Alberta, Canada T6G 2E9

Abstract: Muscle samples from 557 wild ungulates in Alberta, comprising seven
species, were examined grossly and/or histologically for cysts of Sarcocystis.

Sarcocystis was found in 100, 96, 94, 75, 75, 73, and 49% of the wapiti (Cervus

canadensis), moose (Alces alces), bison (Bison bison), mule deer (Odocoileus
hemionus), bighorn sheep (Ovis canadensis), mountain goat (Oreamnos americanus),

and white-tailed deer (0. virginianus), respectively.

INTRODUCTION

There are only a few published reports
of Sarcocystis in wild ungubates in
predator-prey life cycle”� and
demonstrated mortality in cattle and
sheep.2”2 The suspected importance � of
Sarcocystis to wildlife has not been con-
firmed. Experimentally infected mule
deer (Odocoileus hemionus) died after
inoculation with sporocysts of S.

hemionilatrantis.6”

There are only a few published reports
of Sarcocystis in wild ungulates in
Canada. This parasite has been reported
from white-tailed deer (0. virginianus)in
Ontario,9 moose (Alces alces) in Alberta,’
and Ontario, ‘�‘� and caribou (Rangifer
tarandus) in Saskatchewan.3 The wealth
in numbers and species of big game
animals in Alberta, and the paucity of
published information, prompted a sur-
vey for Sarcocystis. Before assessment
for disease potential is possible, baseline

data are necessary to provide informa-
tion on the intermediate host species
infected, and the prevalence of natural
infections.8 In addition information is
needed on the potential definitive host
fauna, and their relative abundance.
This would provide a better understand-
ing of the epidemiology of Sarcocystis.
Results of a search for Sarcocystis in a

big game from Alberta are reported

herein.

MATERIALS AND METHODS
Muscle samples were obtained from

557 big game animals, comprising seven
species in Alberta from 1970 to 1977.
Collection sites of the different host
species are shown in Figure 1. Personnel
from the Fish and Wildlife Division of the
Alberta Department of Recreation,
Parks, and Wildlife collected most of the
samples from deer at Camp Wainwright
(CW). Large numbers of samples were ob-
tained at CW (Fig. 1) in November 1972,
1974 and 1975 because of controlled hun-
ting on a military installation. A herd
reduction program at Elk Island
National Park (EINP) also provided

many samples. During the 1975 collec-
tion at CW, samples of thigh and tongue

tissue were taken, and histologically
compared for prevalence of infection.
Tongues from 12 white-tailed deer and
one mule deer (also 1975 CW collection)
were examined grossly for macrocysts.
Tongue and esophagus from deer and
moose were examined for macrocysts,
and histologically for microcysts. Tissue

samples from all other animals were
examined only histologically. Striated
muscle tissue was fixed in 10% buffered

a Supported by National Research Council of Canada Grant A-3908 to the first author.
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FIGURE 1. The location of collection sites of big game animals in Alberta. WW =

Wilbmore Wilderness Park; EINP = Elk Island National Park; CW Camp

Wainwright; CHPP = Cypress Hills Provincial Park.
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neutral formalin, embedded in paraffm,
sectioned at 7 pm, and stained with
Harris’ hematoxylin and eosin. Ap-
proximately 2 cm2 sections of tissue were

examined microscopically at 43X and
125X for microcysts, or to confirm the

presence of macrocysts. The distinction
between macrocysts and microcysts was

based only on size. Those visible with the
naked eye were macrocysts, whereas
cysts visible only with magnification
were classed as microcysts. Erroneous
results could occur if a host animal
harbored immature cysts (microcysts)
which would later become macroscopic

in size. Correlation of cyst size to host
age, and a comparison of cyst
morphology between host species is un-

der investigation.

Statistical analysis utilized the G-test
(with Yates’ correction).’7 Data were con-
sidered significant at the P<0.05 level.

RESULTS AND DISCUSSION

Seventy-one percent of 557 wild un-
gulates of seven species examined from
1970 to 1977 were infected with
Sarcocystis (Table 1). The high

prevalence of infection and wide distribu-
tion in Alberta’s big game animals is not
unusual and confirms what previous
investigators have found in other
geographic areas. Pond and Speer”
found Sarcocystis in mule deer, white-
tailed deer, wapiti, and bison in Mon-
tana. Kaliner et al.7 reported sarcocysts

in a wide range of East African game
animals. Karstad and Trainer9 found
79% of 208 white-tailed deer from On-
tario, Texas and Wisconsin infected with
Sarcocystis.

Moose were more widely sampled than
other big games species in this survey.
For comparison of data, collection sites
were grouped into three regions: Cypress
Hills Provincial Park (CHPP), EINP,
and the Swan Hills district (Fig. 1, Table
2). Barrett’ reported 13 of 19 moose from
contiguous moose range of Northern and
Western Alberta were infected with
Sarcocystis sp. The reported location war

incorrect since these moose were part of�
herd reduction program (February 1970)
in the CHPP. There was no significant
different in prevalence of infection

between moose from CHPP and the
Swan Hills district; however, moose from

both of these areas had a significantly
lower prevalence when compared to
EINP (CHPP vs. EINP, G = 17.10; Swan
Hills vs. EINP, G = 12.78).

The four species of animals examined
at EINP had a uniformly high prev-
alence of infection (Table 3). This find-
ing may have important implications.
Heydorn et al.’stated that no Sarcocystis
species is known which parasitizes more
than one genus of intermediate hosts.

Analysis of data from infected animals

from EINP casts some serious doubt
upon this concept. EINP is a 186 km2
area of aspen parkland which is enclosed
by fence. This strongly restricts big game

TABLE 1. Prevalence of Sarcocy stis in big game animals in Alberta.

Host Species
No. Infected/

No. Examined
Percentage

Infected

Alces alces
Bison bison
Cervus canadensis

Odocoileus virginianus
Odocoileus hemionus
Ovis canadensis
Oreamnos americanus

196/205
17/18
2/2

137/277
27/36

3/4
11/15

96
94

100

49

75
75
73

Totals 393/557 71
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TABLE 2. Prevalence of Sarcocystis on moose from three region s in Alberta.

Region
No. Infected/

No. Examined
Percentage

Infected

Swan Hills District
Elk Island National Park

Cypress Hills Provincial Park

32/39t

164/166
13/19*t

82
99

68

tSignificantly lower than in EINP (see text).
8Data previously reported by Barrett.’

movement into or out of the Park. Den-
sities of game animals are high and
natural predators for moose, bison, and
wapiti are absent which necessitates a

periodic herd reduction program. The
high host densities and high diversity in
a “closed area may enhance interspecific
and intergeneric adaptations and
parasite exchange. “ All known life cycles
of Sarcocystis in ungulates involve a
predator-prey cycle.’’ Coyotes are the
definitive host for S. hemionilatrantis� in
mule deer. A limited diversity of
definitive hosts (likely only coyotes) corn-
bined with a high diversity of infected

intermediate hosts suggests a hypothesis

that one species of Sarcocystis infects all
of the big game animals in EINP. Thus,

the predator (scavenger) - prey cycle of

coyote-deer may serve as the major cycle

for Sarcocystis transmission. Moose,

bison, and wapiti (Table 3) also could

become infected by ingestion of

sporocysts from fecal contamination by

coyotes which had previously eaten in-
fected deer. Coyotes are ineffective
predators of moose, bison, and wapiti,

but are carrion feeders. Thus, for the
most part, infections within these large

ungulate hosts would be “dead end.” The

importance of scavengers and/or carrion
feeders to the success of Sarcocystis and

its transmission needs study. Nothing is
known about the survival and longevity
of zoites in cysts under natural

conditions.

The hypothesis of a single shared

species of Sarcocystis in the wild un-
gulates in EINP is further supported
since all species of intermediate hosts

had macrocysts. However, detailed
morphological comparison of cyst struc-
ture using electron microscopy and cross
transmission experiments will be
necessary to confirm or reject this

hypothesis. The existence of more than
one species of Sarcocystis in big game
animals in Alberta also is very likely.
The best evidence for this was from
infected adult deer at CW which had only
microcysts, as opposed to deer at EINP
having macrocysts.

Potential definitive hosts for
Sarcocystis which may act as predators

on wild ungulates in Alberta are wolves

(Canis lupus), coyotes (C. latrans),
cougars (Felis concolor), lynx (Lynx
lynx), bobcats (L. rufus), grizzly bears

(Ursus arctos), and black bears (U.

americanus). Bears, although om-
nivores, might also serve as intermediate

hosts for Sarcocystis. Two adult black
bears collected northeast of Wiblrnore

Wilderness Park (Fig. 1) were negative

for sarcocysts.

A comparison of prevalence of
Sarcocystis infection in three age classes

of moose at EINP showed no differences.

TABLE 3. Comparison of prevalence of
Sarcocystis infection in big game ani-
mals in Elk Island National Park for
December 1977.

Host Species Prevalence

Moose 127/127 (100)*
Bison 17/18 (94)
Wapiti 1/1 (100)
White-tailed deer 3/3 (100)

*No infected/No, examined (%).
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TABLE 4. Prevalence of Sarcocyst is in deer at Camp Wainwright.

1972 1974 1975

Age Class W.T.D.* M.D.** W.T.D. M.D. W.T.D. M.D.

Juveniles
Yearlings

Adults

5/15t (33) 0
12/25 (48) 5/5 (100)

20/37 (54) 4/5 (80)

7/30t (23) 0
13/20 (65) 2/4 (50)

24/46 (52) 4/5 (80)

7/30t (23)

18/26 (69)

28/45 (62)

0

6/10 (60)

5/6 (83)

Totals 37/77 (48) 9/10 (90) 44/96 (46) 6/9 (66) 53/101 (52) 11/16 (68)

tJuveniles significantly lower than other age classes in all 3 years.
W.T.D. = white-tailed deer

**MD = mule deer

In the December 1971 collection, 9/9
juveniles (J), 1/1 yearlings(Y), and 27/29
adults (A), were infected, and in the
December 1977 collection, 18/18J, 15/15
Y, and 94/94 A, were infected.
Sarcocystis infections also were com-
pared in the three age classes and two
species of deer collected in November at
CW (Table 4). Of all the combinations
analyzed, only juvenile white-tailed deer
had a significantly bower prevalence (J
vs. Y, G = 17.48;J vs. A,G= 18.90)in all
three years when compared to yearlings
and adults. The lower prevalence in
fawns may be a function of their age.

Pond and Speer’4 recently reported the
prevalence of Sarcocystis in wild her-
bivores on the National Bison Range
(NBR) in Montana. Using gross ex-
amination of four tissues (heart, es-
ophagus, diaphragm, and skeletal mus-

cle), Sarcocystis was found in 81, 50, 50,
and 13% of the mule deer, white-tailed

deer, wapiti, and bison, respectively.
Th#{128}�irprevalence of infection for both
deer species was comparable (no signifi-
cant difference) to that found at CW. The
prevalence in bison was significantly (G
= 21.14) higher at EINP (17/18) than at

the NBR (2/15). A sample size of two

wapiti (Table 1) is too low to make

meaningful comparisons of Sarcocystis

in this host species to other reports. �
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