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ECTOPARASITES FROM ELK (CERVUS ELAPHUS NELSONI)
FROM WYOMING

W. M. Samuel,' D. A. Welch,' and B. L. Smith?

' Department of Zoology, University of Alberta, Edmonton, Alberta, Canada T6G 2E9
2 National Elk Refuge, Jackson, Wyoming 83001, USA

ABSTRACT: Hides of nine elk, collected during the winter of 1986-1987 from the National Elk
Refuge, Wyoming (USA) were examined for ectoparasites. Parasites recovered were mites, Pso-
roptes sp. (five elk); lice, Solenopotes ferrisi and Bovicola (Bovicola) longicornis (seven elk); and
winter ticks, Dermacentor albipictus (nine elk). Three elk with severe scabies had an estimated
0.6 x 10° 3.8 x 10° and 6.5 x 10° mites, respectively. Densities of mites were much higher in
skin regions with severe dermatitis. Skin lesions on elk with scabies consisted of dense, often moist,
scabs extending along the dorsal and lateral thoracic regions of the body. Lesions attributed to
winter ticks consisted of broken hair and alopecia on the dorsal portion of the lower neck, often

extending in a “collar” around the neck.
Key words:

Rocky Mountain elk, Cervus elaphus nelsoni, ectoparasites, scabies, Psoroptes sp.,

lice, winter tick, dermatitis, intensity, distribution.

INTRODUCTION

Although reports of external parasites
from elk (Cervus elaphus nelsoni) are
common (Murie, 1951; Worley and Greer,
1976; Kistner, 1982), there is no documen-
tation of parasite numbers, distribution on
the host, concurrent infestations, or rela-
tionship of species of parasite to damage
to the hair coat. Such information should
be valuable given that at least two arthro-
pod parasites reported commonly from elk,
the scab mite (Psoroptes sp.) and winter
tick (Dermacentor albipictus), may be im-
portant pathogens. On the National Elk
Refuge in northwestern Wyoming (USA),
Psoroptes sp. causes a progressive and se-
vere exudative dermatitis in adult male elk
(Murie, 1951; Smith, 1985), and some an-
imals die each winter with clinical scabies
(Smith, 1985). Infestations of winter ticks
have resulted in reports of morbidity and
mortality (Banfield, 1949; Cowan, 1951;
Murie, 1951; Stelfox, 1962).

The purposes of the present study on
the National Elk Refuge were to identify
and determine numbers and spatial dis-
tribution of ectoparasites from elk, and to
relate this information to two patterns of
dermatitis and alopecia seen on elk in win-
ter.

MATERIALS AND METHODS

Carcasses of eight elk found dead between 26
January and 26 February 1987, were located at

dawn during a daily supplemental feeding pro-
gram, which is done annually on the National
Elk Refuge (43°28' to 43°38'N, 110°35' to
110°45'W) (Smith, 1985). Although carcasses
could have been dead for as long as 24 hr prior
to collection of the hide, no parasites left the
host between death and hide collection because
temperatures on the Refuge were very cold be-
tween January and March. Because coyotes (Ca-
nis latrans) scavenged all carcasses (thus pre-
cluding detailed necropsy), the relatively
untouched hide from the lateral side on the snow
was collected. The hide from a recently cap-
tured elk from the Refuge that died on 19 March
1987 was also included.

Hides were removed from the right or left
lateral half of each carcass. This was done by
cutting along the dorsal and ventral midlines of
the body and along the medial surface of each
limb. Portions of the skin covering the lower
legs and head were not collected. Each hide was
then frozen in a plastic bag. Later, it was thawed,
marked into 10 cm X 10 cm quadrats, and dis-
solved in 5% potassium hydroxide solution fol-
lowing the technique of Welch and Samuel
(1989). All quadrats from each half-hide were
examined for ectoparasites, again following
Welch and Samuel (1989). Ectoparasites were
sorted according to type, counted, and ticks were
assigned to age-class. The chewing and sucking
lice were not separated during the counting pro-
cess, so data for them were lumped. For three
elk with obvious severe scabies, numbers of mites
were based ona 1 cm x 1 cm subsample of hide
that was removed from the corner of the larger
quadrat and digested.

Analysis of variance was used to compare
densities of mites on quadrats with extensive
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TABLE 1. Summary of numbers of ectoparasites found on elk of the National Elk Refuge, Wyoming, 1987.
Estimated number of ectoparasites® (x2)
Extent of hair Mites Lice Ticks
Elk no.  Sex and age* damage (%)* Total (number /cm?) Total (number/cm?)  Total (number/cm?)
1 Unknown 0 0 2,967 (0.16) 6,071 (0.32)
2 M/Ad 29 0.6 x 10°(23) 8 (0.0003) 776 (0.03)
3 M/Ad 0 6 (0.0005) 48 (0.004) 2,510 (0.10)
4 F/Ylg 3 0 355 (0.02) 9,333 (0.43)
5 M/Ad 22 6.5 x 10°(240) 0 1,310 (0.06)
6 F/Ad 0 0 2,928 (0.14) 50 (0.002)
7 M/Ca 9 0 18,240 (1.97) 5,251 (0.56)
8 Unknown/Ca 0 4 (0.0003) 13,229 (0.96) 5,845 (0.42)
9 F/Ad 25 3.8 x 10°(194) 0 1,610 (0.08)

*M, male; F, female; Ad, adult; Ylg, yearling; Ca, calf.

b Percent of the silhouette of the torso covered by damaged hair.
< Ticks, Dermacentor albipictus; mites, Psoroptes sp.; lice, Bovicola (Bovicola) longicornis and Solenopotes ferrisi.

hair damage and on those with little or no dam-
age.

The extent of obviously damaged hair and
alopecia was determined for each half-hide by
making a detailed diagram, then determining
the damaged portion of the torso from the di-
agram using a digitizer (Bit pad two; Summa-
graphics Corporation, Fairfield, Connecticut
06430, USA). To summarize data on spatial dis-
tribution of ectoparasites on elk, a representa-
tive half-hide was selected for each parasite type.
The quadrats for each half-hide were listed in
order of increasing parasite density and divided
into quartiles. All quadrats falling within the
first quartile (0 to 25%) represented areas of low
parasite density, while quadrats falling in the
fourth quartile (>75%) represented high den-
sity. Other quadrats were considered to repre-
sent moderate density.

Specimens of mites, ticks and lice were re-
moved from carcasses of several elk shortly after
death and preserved in 95% ETOH. Mites and
ticks were deposited in the University of Alberta
Parasite Collection (Department of Zoology,
Edmonton, Alberta, Canada T6G 2E9; Acces-
sion Numbers UAPC 11398 and 11399, respec-
tively) and the Biosystematics Research Centre
(Ottawa, Ontario, Canada K1A 0C8; Numbers
125 and 126, respectively). Sucking and chew-
ing lice were deposited in the University Col-
lection (UAPC Numbers 11396 and 11397, re-
spectively), Biosystematics Research Centre
(Numbers 121 and 123, respectively), and The
Frost Entomological Museum (The Pennsylva-
nia State University, University Park, Pennsyl-
vania 16802, USA). The classification of Lyal
(1985) was followed for the chewing louse. Al-
though psoroptic mites of elk have been given
several names in the literature (see Worley and
Greer, 1976), species identification is not pos-

sible until detailed morphometric analysis is
completed (cf. Boyce et al., 1990; W. Boyce,
pers. comm.).

RESULTS

The scab mite (Psoroptes sp.), chewing
lice (Bovicola (Bovicola) longicornis),
sucking lice (Solenopotes ferrisi), and win-
ter tick (Dermacentor albipictus) were re-
covered from five, seven, and nine elk,
respectively (Table 1). Three elk had se-
vere scabies and many mites (Table 1). The
skin surface of all three individuals was
covered with dense, thick, moist scabs.
Dermatitis and alopecia was most evident
on the dorsal and lateral thoracic region
of the body of these animals (Fig. 1, 2a).
Obvious lesions were approximately bilat-
erally symmetrical. Distribution of mites
on the body corresponded with the distri-
bution of alopecia and severe dermatitis
(Fig. 2a). Densities of mites were higher
in quadrats with severe dermatitis than in
quadrats where the hair appeared slightly
damaged or undamaged (P < 0.001).

Two elk, both calves, had large numbers
of lice (Table 1). Unfortunately, the two
species of lice were not counted separately
at the time of examination; thus, it was
impossible to determine the numbers of
distribution of each species. Highest den-
sities of lice occurred on the rump, back,
and between the front legs (Fig. 2b). Few
lice (actually, eight on one elk) were pres-
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Adult male elk from the National Elk
Refuge, Wyoming, with severe psoroptic scabies.

FIGURE 1.

ent on elk with scabies, but lice were pres-
ent on five other elk and abundant on two
calves (Table 1).

Although all nine elk had winter ticks,
maximum numbers were considered only
moderate with a maximum density of 0.56
ticks/cm? skin surface (Table 1). Most ticks
(86%) were unengorged nymphs; 8% were
engorged nymphs, 4% were adult males
and 2% were adult females. Highest den-
sities were found on the top of the shoul-
der, dorsal base of the neck, and between
the rear legs (Fig. 2c). One animal (Fig.
2¢) with over 9,000 ticks had broken hair
and some alopecia at the dorsal base of the
neck, which produced a characteristic
“notch” of damaged hair.

DISCUSSION

The external parasites found in this study
have been reported previously from elk.
The elk scab mite (Psoroptes sp.) is known
from only three areas of North America:
northern Idaho (Colwell and Dunlap,
1975), Minnesota (Fashingbauer, 1965 in
Worley and Greer, 1976) and northwest-
ern Wyoming and adjoining parts of Mon-
tana (Skinner, 1928; Mills, 1936; Murie,
1951; Worley and Barrett, 1964; Worley
et al., 1969; Smith, 1985).

The sucking louse S. ferrisi is reported
from Rocky Mountain elk of Jasper Na-
tional Park (Alberta, Canada) (Spencer,
1966) and from “Cervus elaphus (elk)”
(Kim et al., 1986). Another louse (Linog-
nathus sp.) is reported previously from
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FIGURE 2. Summary of the spatial distribution of
Psoroptes sp. (a), Solenopotes ferrisi and/or Bovicola
(Bovicola) longicornis (b), and Dermacentor albipic-
tus (c) on elk from the National Elk Refuge, Wyo-
ming. Blank quadrats represent densities of parasites
between the high and low values shown. B, areas of
dermatitis and alopecia.

three elk calves from the National Elk Ref-
uge (Thorne and Bergstrom, 1982). These
specimens might have been misidentified
because Linognathus and Solenopotes are
closely related genera being the only two
representatives in the family Linognathi-
dae, and only Solenopotes spp. are com-
mon parasites of cervid mammals (Kim et
al., 1986). Thorne and Bergstrom (1982)
report hair damage to the dorsal portion
of the lower neck and withers (where lice
and winter ticks were found) on these
calves; it was probably caused by winter
ticks (Welch et al., 1991).

Chewing lice are reported from elk un-
der a variety of names (partial list in Kist-
ner, 1982). According to the most recent
treatise on classification of trichodectid lice
of mammals (Lyal, 1985), only two species
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(Bovicola (Bovicola) concavifrons and B.
(B.) longicornis) are valid. Bovicola (B.)
longicornis was described originally from
red deer (Cervus elaphus) in Europe. Bo-
vicola americanum, a chewing louse de-
scribed from elk (Jellison, 1935), and the
name most commonly seen in the elk lit-
erature (Worley and Greer, 1976), was
placed in synonymy with B. longicornis
by Hopkins (1960). Bovicola longicornis
has been reported previously from elk of
Alberta (Hopkins, 1960), Washington,
Pennsylvania, and Wyoming (Jellison,
1935).

In Canada, winter ticks have been re-
ported from elk from Manitoba to British
Columbia (Kennedy and Newman, 1986).
In the United States, infested elk have been
reported from six western states and Min-
nesota (Worley and Greer, 1976). Infes-
tations of winter ticks on elk may cause
morbidity and mortality (Banfield, 1949;
Cowan, 1951; Murie, 1951; Stelfox, 1962),
though critical studies are lacking. Num-
bers of ticks reported from elk in this study
are much lower than those reported from
moose (Alces alces) (Samuel and Barker,
1979; Welch and Samuel, 1989).

Mites of the genus Psoroptes are pests
of wildlife and domestic animals in many
countries (Lange et al., 1980; Welch and
Bunch, 1983; Kirkwood, 1986; Cole and
Guillot, 1987). The effects of Psoroptes sp.
on elk have not been studied as extensively
as those of Psoroptes ovis on domestic cat-
tle (Stromberg and Fisher, 1986; Strom-
berg et al., 1986; Cole and Guillot, 1987;
Stromberg and Guillot, 1989), but patho-
genic events are probably similar. Severity
of clinical disease in cattle is determined
by mite density (Stromberg et al., 1986).
Adult female mites lay many eggs in a
short time and in cattle at least, mite in-
festation can result in severe exudative
dermatitis and death 7 and 9 wk after in-
festation, respectively (Cole and Guillot,
1987). Domestic cattle with >15% of the
skin surface manifasting dermatitis have
reduced daily weight gains while those with
40% or more of the skin involved may die
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FIGURE8. Yearling male elk from Banff National
Park, Alberta, with winter tick-induced alopecia.

(Cole et al., 1984). For each 10% increase
in affected body surface, maintenance en-
ergy requirements increase significantly
meaning that “calves with severe P. ovis
infestations may have difficulty in con-
suming sufficient amounts of feed to meet
maintenance energy requirements and
therefore may be highly susceptible to hy-
pothermia” (Cole and Guillot, 1987).

A variety of stress factors that might
lower resistance to scab mites in elk that
overwinter on the Elk Refuge include: rut-
ting activity, poor nutrition during and
possibly following the rut, cold weather,
crowding, and other disease. Clinical signs
could include: secondary bacterial infec-
tion, skin damage resulting in heat and
fluid loss thus increasing the amount of
energy needed to maintain body core tem-
perature, hypothermia, and anemia
(Stromberg et al., 1986). A study of the
pathogenesis of psoroptic scabies in elk is
needed.
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A dermatitis different from that result-
ing from mite infestation, and character-
ized by broken hair and alopecia at the
base of the neck is prevalent in elk (Fig.
3), particularly calves, cows and young
males, in winter on the Elk Refuge, and
in Yellowstone (Wyoming, USA), Jasper,
and Banff National Parks (Alberta, Can-
ada) (W. M. Samuel, pers. obs.). Lesions
either appear as a “notch” of hair damage
or loss at the dorsal portion of the lower
neck or as a “collar” of damage or loss
around the neck. In an experimental study,
captive antlerless male elk were infested
with winter ticks (D. albipictus) (Welch et
al., 1991). Elk groomed (cf. Samuel, 1991)
until a characteristic notch or collar-like
alopecia appeared at the base of the neck.
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