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ABSTRACT: Fifty-four black-tailed jackrabbits
(Lepus californicus) (five juvenile males, 22
adult males, five juvenile females, and 22 adult
females) from Humboldt County, California
(USA) were evaluated for sex and age-specific
differences in parasite prevalences and inten-
sities, 26 February through 30 October 1996.
Nematodes found included Biogastranema le-
poris in 42 hares (78% prevalence), Rauschia
triangularis in 26 hares (48%), Trichostrongy-
lus calcaratus in 14 hares (26%), and Trichuris
sylvilagi in two hares (4%). Cestodes found in-
cluded Taenia sp. cysticerci in five hares (9%)
and Taenia sp. coenurus found in one hare
(2%). Ectoparasites found included the ticks
Dermacentor variabilis on 10 hares (19%) and
Ixodes spinipalpis (�Ixodes neotomae) on nine
hares (17%), as well as the anoplurid louse
Haemodipsus setoni on 12 hares (22%). No sig-
nificant differences in the parasite prevalences
or intensities were found between male and fe-
male jackrabbits; this was for all males and fe-
males collectively, juvenile males and females
only, as well as adult males and females only.
Combining male and female hosts, adult jack-
rabbits had a significantly higher prevalence of
B. leporis and R. triangularis compared to ju-
veniles. This is the first known report of Tricho-
strongylus calcaratus, Rauschia triangularis,
Trichuris sylvilagi, and Dermacentor variabilis
among black-tailed jackrabbits and the first
known report of T. calcaratus and T. sylvilagi
in the western USA. This is the first published
report of I. spinipalpis, the vector for Lyme
disease in California, on black-tailed jackrab-
bits.

Key words: Black-tailed jackrabbits, Lepus
californicus, nematodes, Ixodid ticks, host se-
lection, host extension, range extension.

Studies on the parasites of black-tailed
jackrabbits (Lepus californicus) have been
conducted in New Mexico (USA) (Dik-
mans, 1937; Samson, 1968; Pfaffenberger
and Valencia, 1988a, b), Wyoming (USA)
(Bergstrom and Honess, 1982), Arizona
(USA) (Lipson and Krausman, 1988), Col-
orado (USA) (Brittain and Voth, 1975),

Kansas (Hansen et al., 1965), and Califor-
nia (USA) (Rohrbacher and Ehrenford,
1954; Lechleitner, 1959a; Furman and
Loomis, 1984). These studies generally
have involved jackrabbit populations in
grasslands or desert areas. In no cases have
jackrabbits associated with grasslands in
coastal forests and a cool Mediterranean
climate been evaluated for parasites.

There is limited work available on age
and sex-specific preferences among para-
sites of leporids. Pfaffenberger and Valen-
cia (1988a) found that the cestodes, Rail-
lietina selfi and Taenia serialis were found
only in female black-tailed jackrabbits and
cottontails (Sylvilagus auduboni) in New
Mexico. Keith et al. (1985) found that the
nematode, Protostrongylus boughtoni oc-
curred more frequently in male than fe-
male snowshoe hares (Lepus americanus).
Because there was so little information
about age or sex-specific preferences
among parasites of leporids, we evaluated
this topic further. We tested the null hy-
pothesis that there were no significant dif-
ferences in parasite prevalences or inten-
sities between male and female jackrab-
bits, and between adult and juvenile jack-
rabbits in Humboldt County, California.

Between 26 February and 30 October
1996, we collected 54 black-tailed jackrab-
bits (five juvenile males, 22 adult males,
five juvenile females, and 22 adult fe-
males) by coursing hounds under a Cali-
fornia Department of Fish and Game
(Sacramento, California) permit after ac-
ceptance of the study by the Humboldt
State University (Arcata, California) Insti-
tutional Animal Care and Use Committee.
All juvenile rabbits were collected be-
tween 20 June and 10 September 1996.
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The study area was the 51 ha Elk River
Spit (40�45�N, 124�12�W), Humboldt
County, California, which comprises coast-
al dune (33 ha), salt marsh (7 ha), fresh
water marsh (0.5 ha), and intertidal mud-
flats (9.5 ha). Because jackrabbits were ob-
served using only the coastal dune habitat
throughout the period of the study, no at-
tempt was made to evaluate habitat effects
on parasite abundance.

Care was taken to note any cysts or
lumps in the skin or body cavity before
dissection. Sex was determined by internal
characteristics. Adults (�11-mo-old) were
identified by complete closure of the
epiphyseal line on the humerus (Lechleit-
ner, 1959b). The stomach, small intestine,
and large intestine, along with the dia-
phragm, reproductive organs, lungs, heart,
bladder, head, and any abnormal tissues
were immediately stored at �10 C until
future analysis. The skin was inspected for
lesions, cysts, and ectoparasites. Each pelt
was combed with a fine-toothed comb hav-
ing a space of approximately 0.03 mm be-
tween teeth; all ectoparasites found were
stored in 70% ethyl alcohol. The liver, re-
productive organs, bladder, kidneys, dia-
phragm, lungs, heart, eyes, nares, and na-
sal cavity were evaluated for parasites and
abnormalities. Later, the stomach, small
intestine, and large intestine were thawed
and evaluated separately by first flushing
their contents through a screen with mesh
size of 1.9 mm to remove larger debris and
then through a mesh size of 150 �m to
catch nematodes. The intestinal tract lin-
ing also was opened lengthwise and care-
fully checked for parasites with a 30�-dis-
secting microscope. All worms and cysts
were stored in 70% ethyl alcohol.

Helminths were deposited into the U.S.
National Parasite Collection (Beltsville,
Maryland, USA) (Accession numbers
USNPC 88242 through 88245). Ticks and
lice were deposited into the U.S. National
Tick Collection (Georgia Southern Univer-
sity, Statesboro, Georgia, USA) (Accession
numbers RML 122561 and 122562).

Terminology follows that outlined in

Margolis et al. (1982) as modified by Bush
et al. (1997). Ninety-five percent confi-
dence intervals (CI) around the prevalenc-
es were calculated based on the F distri-
bution (Ostle and Malone, 1988). Differ-
ences in prevalence by sex and age of host
were determined with a chi-square test
(Langley, 1970). The null hypothesis of no
difference in intensity was evaluated with
a two-sample t-test for unequal variances
(Microsoft Excel 5.0, Microsoft Corpora-
tion, Redmond, Washington, USA). Values
of P � 0.05 were considered statistically
significant.

Four nematode species, two metaces-
todes, two tick species, and one anoplurid
louse species were found (Table 1). The
nematode Biogastranema leporis was
found both in the stomach and cecum.
Rauschia triangularis occurred in the
small intestine with a few worms observed
in the cecum. Trichostrongylus calcaratus
was found in the cecum with a few worms
in the stomach. Trichuris sylvilagi was
found only in the cecum. The Taenia sp.
cysticerci were found in the abdominal
cavity attached to muscle adjacent to the
kidneys. The one Taenia sp. coenurus was
observed in the abdominal cavity attached
to the muscle adjacent to the vagina of a
female jackrabbit.

In no cases were there any significant
differences in the prevalences or intensi-
ties of parasite between male and female
jackrabbits; this was for all males and fe-
males collectively, juvenile males and fe-
males only, as well as adult males and fe-
males only. Thus, our null hypothesis of no
preferences by these parasites for male or
female hosts could not be rejected. We
then combined male and female hosts.
Based on a chi-square test, adult jackrab-
bits had significantly higher prevalences of
B. leporis (P � 0.0001) and R. triangularis
(P � 0.01) compared to juveniles. Biogas-
tranema leporis was found in two of 10
juveniles and 40 of 44 adults; Rauschia tri-
angularis was found in none of 10 juve-
niles but occurred in 26 of 44 adults.
These differences between adults and ju-
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TABLE 1. Prevalence and intensity of parasites in 54 black-tailed jackrabbits (Lepus californicus) on the Elk
River Spit (Humboldt County, California), February to October 1996.

Parasite species

Number
infected
(n � 54)

Percent prevalence
(95% C.I.)

Intensity

(Mean 	 SD) Range

Helminths
Biogastranema leporis
Rauschia triangularis
Trichostrongylus calcaratus
Trichuris sylvilagi
Taenia sp. (cysticerci)
Taenia sp. (coenurus)

42
26
14
2
5
1

78 (64–88)
48 (34–62)
26 (15–40)

4 (0–13)
9 (3–20)
2 (0–10)

690 	 1,054
81.0 	 109
21.7 	 23.1

1.0 	 0.0
1.0 	 0.0

1.0

1–4,263
1–449
1–64

1
1
1

Arthropods
Dermacentor variabilis
Ixodes spinipalpis
Haemodipsus setoni

10
9

12

19 (9–31)
17 (8–29)
22 (12–36)

3.6 	 2.3
1.2 	 0.4
3.2 	 2.4

1–24
1–2
1–8

venile jackrabbits may not be so great if
the 150 um mesh size screen used to trap
nematodes allowed some of the small lar-
val nematodes that might be infecting ju-
venile animals to pass through.

Rauschia triangularis, Trichostrongylus
calcaratus, Trichuris sylvilagi, and Der-
macentor variabilis in black-tailed jackrab-
bits all appear to be new host records for
these parasites; this also is the first known
report for T. sylvilagi from the genus Le-
pus. Biogastranema leporis, Taenia spp.,
and Haemodipsus setoni previously has
been observed in black-tailed jackrabbits
of northern California (Rohrbacher and
Ehrenford, 1954; Lechleitner, 1959a).

Skrjabin et al. (1960) lists Trichostron-
gylus calcaratus from a ‘‘Lepus sylvaticus,’’
and as having a North American distribu-
tion. There also are several unpublished
records in the U.S. National Parasite Col-
lection of T. calcaratus from Lepus spp.,
but none are reported from sites that fall
within the known North American distri-
bution of black-tailed jackrabbits. Samson
(1968) reported Trichostrongylus colubri-
formis among black-tailed jackrabbits in
New Mexico. Thus, while there are other
reports of Trichostrongylus spp., including
T. calcaratus, from leporids, our findings
still appear to be the first report of Tricho-
strongylus calcaratus from black-tailed
jackrabbits.

Boughton (1932) first reported Nema-
todirus triangularis from snowshoe hares
(Lepus americanus) collected in Manitoba.
In reevaluating the genus Nematodirus,
Durette-Desset (1979) used parasites col-
lected in Oregon and renamed them Raus-
chia triangularis; she did not identify the
hosts from which these parasites were col-
lected. There is, however, one unpub-
lished record in the U.S. National Parasite
Collection of Nematodirus triangularis
from a snowshoe hare in Oregon (USNPC
058796.00). Thus, our study is the first
known published report of R. triangularis
from the western United States and first
known report from black-tailed jackrab-
bits.

Although there are no previously known
published accounts of Ixodes spinipalpis in
black-tailed jackrabbits, the U.S. National
Tick Collection has three unpublished re-
cords of I. spinipalpis parasitizing black-
tailed jackrabbits in Oregon: two females
from Benton County (RML 64774), one
female from Grant County (RML 64775),
and one male and two females from Des-
chutes County (RML 64776), respectively.
Ixodes spinipalpis plays an important role
in the maintenance of Borrelia burgdor-
feri, causative agent of Lyme disease, in
the western USA (Brown and Lane, 1992).
Both I. spinipalpis and D. variabilis have
been reported previously in Humboldt
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County (Furman and Loomis, 1984); how-
ever, this is the first known report of D.
variabilis from black-tailed jackrabbits.

We appreciate the assistance of J.
DeMartini in identification of the hel-
minths and the work of an anonymous re-
viewer and assistant editor for a careful re-
view of an earlier draft of this manuscript.
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