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Helminth Communities in the Northern Spring Peeper,
Pseudacris c. crucifer Wied, and the Wood Frog,
Rana sylvatica Le Conte, from Southeastern Wisconsin

H. RANDALL YODER AND JAMES R. COGGINS
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ABSTRACT: Fifteen spring peepers and 20 wood frogs were collected in April 1993 from 2 temporary ponds in
southeastern Wisconsin. Five species of adult and larval nematodes, 4 species of adult and larval trematodes,
and 1 larval cestode infected wood frogs. Spring peepers harbored 1 adult and 1 larval nematode species as well
as 1 adult and 5 larval trematode species. Sixteen of 20 (80%) wood frogs were infected with helminths. Mean
species richness and mean helminth abundance were 2.15 and 4.90, respectively. Eight of 15 (53%) spring peepers
were infected. Only 1 individual was infected by more than 1 helminth species and only 1 parasite species
infected more than 1 spring peeper. Low prevalence and intensities of helminths as well as low diversity within
infracommunities suggest depauperate, isolationist helminth communities in these 2 populations of anurans.
This work represents new records for 5 helminth species in Wisconsin wood frogs and 3 helminth species in
Wisconsin spring peepers.
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ranae, Glypthelmins pennsylvaniensis, Hematoloechus varioplexus, Fibricola texensis, Alaria mustelae, diplo-
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Rana sylvatica Le Conte is found from New

Brunswick to eastern Manitoba and south to

Georgia and eastern Texas (Vogt, 1981). The

range of Pseudacris crucifer Wied extends from

Alaska to Labrador and from northeastern Geor-

gia to northeastern North Dakota in the south

(Vogt, 1981). Both inhabit woodland areas

throughout Wisconsin (Vogt, 1981), yet rela-

tively little work has been done on the helminth

communities of these anurans (Harwood, 1930;

Walton, 1931; Brandt, 1936;Rankin, 1945; Bou-

chard, 1951;Odlaug, 1954;Najarian, 1955; Ash-

ton and Rabalais, 1978; Adamson, 1980; Wil-

liams and Taft, 1980;CogginsandSajdak, 1982;

Muzzall and Peebles, 1991; McAllister et al,

1995). Of the aforementioned studies, only 2 were

concerned with Wisconsin amphibians. Wil-

liams and Taft (1980) included 5 wood frogs in
their study. Coggins and Sajdak (1982) sampled,

among several other amphibian species, 2 spring

peepers and 1 wood frog. The present study re-

ports 5 new species of helminth parasites from

Wisconsin wood frogs and 3 new species from

Wisconsin spring peepers.

Materials and Methods

Twenty wood frogs and 15 spring peepers were col-
lected by dip-net from 2 temporary ponds adjacent to
the University of Wisconsin-Milwaukee field station
in Ozaukee County, Wisconsin, during April 1993.
Frogs were transported to the laboratory, where they
were euthanized in MS-222. Snout-vent length (SVL)

and wet weight (g) were recorded. The external surfaces
as well as the mouth and eustachian tubes, the internal
organs, including the brain, and the musculature of the
limbs were examined for the presence of helminth par-
asites. Trematodes were relaxed and fixed in hot for-
malin alcohol acetic acid, whereas nematodes were
killed and preserved in 70% ethanol. Voucher speci-
mens have been sent to the H. Manter Helminth Col-
lection, University of Nebraska, Lincoln (HWML
38396-38405). Prevalence and mean intensity were
calculated for helminth species, and Brillouin's index
of diversity (Pielou, 1977) was calculated for wood frog
infracommunities. Brillouin's index is recommended
by Pielou (1977) for fully censused communities and
includes both richness and evenness of species.

Results

Sixteen of 20 (80%) wood frogs were infected

with helminths. Mean helminth abundance in R.
sylvatica was 4.90 (SD = 6.94). Mean species

richness was 2.15 species per host individual (SD

= 1.66, range = 0-6). No significant correlation

was found between SVL and abundance (r =

— 0.32) or wet weight and abundance (r= —0.32).

No correlation was found between these 2 host

parameters and species richness (r = —0.12, r =
-0.14).

Five nematode species, 4 trematode species,

and 1 cestode species were found within the com-

ponent community of .R. sylvatica. Oswaldocru-
zia pipiens Walton, 1929, was found most fre-

quently in wood frogs with 40% prevalence and

mean intensity of 2.75 (SD = 4.2, range = 1-13).
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Table 1. Prevalence and mean intensity of helminths of Rana sylvatica and Pseudacris crucifer.

Rana sylvatica Pseudacris crucifer

Preva- Mean intensity Inten-
lence % (range) Prevalence sity Location

Nematoda

Oswaldocruzia pipiens

Cosmocercoides dukac

Rhabdias ranac
Immature nematodes

Encysted nematodes

Trematoda

Glypthelmins pennsylvaniensis
Haematoloechus varioplexus
Fibricola texensis (Diplostomula)

Alaria mustelae (Mesocercariae)

Unidentified metacercariae

Unidentified mesocercariae

Unidentified immature trematode

Cestoda

Unidentified cestode cysts

40

15

20

10

5

a

25

35

5

30

a

a

5

2.75(1-13)

1.67(1-3)

3.0 (1-7)
*

*

2.4 (1-4)

3.57(1-8):):

5

1.67(1-3)

*

at

a

6.67

a

6.67

6.67

a

6.67

13.33

6.67

6.67

6.67

a

Stomach, small intestine,

and large intestine

Adults in rectum, larvae in

lungs and small intestine

1 Lungs

Rectum and large intestine

* Small intestine mesentery

2 Small intestine

Lungs

4 Musculature and body cavity

3 Body cavity and rectal area

2 1 Liver and leg muscles

5 Leg muscles

1 Lung

Organ mesentery

* Too numerous to count accurately.

t Absent in this host.

t Number actually recovered and most probably an underestimate.

Diplostomula of Fibricola texensis Chandler,

1942, were found with the highest mean intensity

(3.57, SD = 3.05, range = 1-8). These latter val-

ues are probably underestimates, as these small,

white larvae are difficult to find in the muscles.

Values of prevalence and mean intensity for all

parasites are summarized in Table 1.

Brillouin's index of diversity (Pielou, 1977)

was calculated for all wood frog infracommun-

ities using natural logarithms and included all

helminth species that could be accurately count-

ed. Mean Brillouin's diversity (H) was 0.379 (SD

= 0.346, range = 0-1.15).

Eight of 15 spring peepers (53%) were infected

with 1 or more helminth species. Mean abun-

dance and mean species richness were 2.67 (SD

= 5.72) and 0.6 (SD = 0.63), respectively. Only
2 adult worms were found in this component
community: the nematode Rhabdias ranae Wal-

ton, 1929, and the digenetic trematode Glyp-
thelmins pennsylvaniensis Cheng, 1961. These

were found in only 1 host individual, both with

an intensity of 1 worm per frog. All other hel-

minths harbored by spring peepers were larval

forms. Only the mesocercariae of Alaria mus-
telae Bosma, 1931, were found in more than 1

host individual. Only 1 spring peeper harbored

more than 1 species of helminth, both larval

forms. Consequently, it was unnecessary to cal-

culate Brillouin's index for these infracommun-

ities. Dip-net sampling during the breeding sea-

son proved to be biased toward males, as only 1

female of each species was taken. Consequently,

no analysis was carried out on the basis of host

sex.

Discussion

In this system, R. sylvatica harbored a variety

of adult and larval helminths whereas P. crucifer
seemed to serve most often as an intermediate

host for helminth parasites. Additionally, the

number of parasite species in the compound

community, species richness at the infracom-

munity level, prevalence of parasites, and, with
1 exception, intensities were low in P. crucifer as
compared to R. sylvatica. There exist several po-

tential explanations for these results. First, spring

peepers are considered to be tree frogs (Vogt,

1981) and are more arboreal in habit than wood

frogs. This would limit their contact with soil

and possibly skin-penetrating nematodes such as

R. ranae and O. pipiens during most of the year.

Thus, the breeding migration and emergence pe-

riod would be especially important as windows
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of transmission in spring peepers. Aho (1990)

found the helminth communities of arboreal

anurans to consist of fewer species than the com-

munities of terrestrial anurans. Baker (1978,

1979b) found both R. ranae and O. pipiens to

be most prevalent in Ontario wood frogs during

late summer and fall and suggested that most

transmission occurred during this time when

young frogs were emerging from ponds. Addi-

tionally, there exist differences in body and gape

size between these 2 anurans. Although no anal-

ysis of size-based differences in infection param-

eters was carried out between species, these fac-

tors may be important in terms of the probability

of penetration by skin penetrators and the range

of intermediate hosts ingested. These factors

should be inspected more carefully in future

studies. Finally, some of the helminths in this

study infect both anuran species as well as other

amphibia in the system. Host specificity and the

assemblage of parasites at the compound com-

munity level are most likely important factors

in structuring helminth infracommunities.

Although the component community ofR. syl-
vatica contains species that infect similar regions

of the frog body, it was rare in this study to

observe more than 1 species of helminth in the

same location within a given host. This would

make interaction between species unlikely. In the

present survey, only 3 wood frogs provided ex-

ceptions. Two of these cases involved the di-

plostomula of F. texensis and an unidentified

metacercaria in the leg muscles. The third case

was an unusually heavily infected wood frog that

harbored 13 O. pipiens in its anterior small in-

testine along with 3 adult nematodes that could

not be positively identified. These may have been

damaged specimens of O. pipiens, but this can

not be stated with certainty. One frog harbored

both Haematoloechus varioplexus Stafford, 1902,

and R. ranae, both of which infect the lung. In
this frog, however, only 1 individual of each hel-

minth species was recovered, and they were oc-

cupying different lungs. Within this system, it

seems that the lungs of R. sylvatica are areas of

potential interaction between these 2 helminth

species. The mean intensities of each were found

to be greater than 1, both were found in relatively

high prevalence, and adults of both species are

large relative to the frog lungs they inhabit. Baker

(1979a) observed many more subadult R. ranae
in the body cavity than adults in the lung, and

Anderson (1992) suggested that this species may

utilize some mechanism for avoiding intraspe-

cific competition. Although no definitive conclu-

sion can be reached from the present study, it is

reasonable to suggest that some active avoidance

of interaction between these 2 species is a pos-

sibility in those, apparently rare, situations in

which both species infect a single host. Further-

more, this possibility is worthy of closer exam-

ination in future work.

Although the component communities of both

anurans contain a variety of helminth taxa, prev-

alence, intensity, and species diversity are quite

low at the infracommunity level. These values

are indicative of depauperate, isolationist hel-

minth communities. The assemblage of parasites

in the component community of wood frogs in

this study is similar to the findings of Muzzall

and Peebles (1991), as are the relative orders of

prevalence and intensity values. Muzzall and

Peebles (1991) recovered Spiroxys sp., which was

not found in our study. They reported Haema-
toloechus parviplexus Irwin, 1929, which Ken-

nedy (1981) considers a synonym for H. vario-
plexus Stafford, 1902. Also recovered in this study

were 4 larval forms not found in Michigan by

Muzzall and Peebles (1991); Fibricola texensis,
whose definitive host is the raccoon (Chandler,

1942), and Alaria mustelae, which utilizes mus-

telids, felids, and canids as definitive hosts (Pear-

son, 1956; Johnson, 1970). Additionally, an un-

identified encysted nematode and an unidenti-

fied cestode cyst were recovered. To our knowl-

edge, this is a new locality record for F. texensis.
Muzzall and Peebles (1991) found O. pipiens

and Cosmocercoides sp. in spring peepers in rel-

atively low prevalence, but these helminths were

not recovered from P. cruciferm the present study.

Due to their presence in wood frogs, these worms

are known to be a part of the compound com-

munity, and failure to recover them from P. cru-
cifer may be a function of low sample size.

The hypothesis that spring peepers and wood
frogs in the Great Lakes region harbor depau-

perate, isolationist helminth communities is sup-

ported by this study. To our knowledge, this is

the first report of O. pipiens, C. dukae, H. var-
ioplexus, F. texensis, and A. mustelae in Wis-

consin wood frogs and the first report of R. ranae,
F. texensis, and A. mustelae in Wisconsin spring

peepers.
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