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A variety of organisms are associated with
aquatic turtles. Leeches (Placobdella spp.) are
known to afflict Chelydra serpentina (Brooks et al.
1990; McAuliffe 1977), Sternotherus depressus
(Dodd 1988), Graptemys geographica (Saumure
and Livingston 1994), Emydoidea blandingii
(Saumure 1990), Clemmys insculpta (Brewster and
Brewster 1986; Farrell and Graham 1991; Hulse
and Routman 1982; Koffler et al. 1978), Chrysemys
picta (Ernst 1971; MacCulloch 1981), and
Pseudemys scripta (Hendricks et al. 1971), usually
attaching to the skin of appendages. Sarcophagid
fly larvae infest Clemmys muhlenbergii (Beane and
Zappalorti 1997) and Chrysemys picta (Chidester
1915), and temnocephalid turbellarian worms have
been found attached to Hydromedusa maximiliani
(Ernst and Lovich 1996). Besides these ectopara-
sites, algae sometimes occurs on the shell of aquat-
ic turtles (Edgren et al. 1953; Neill and Allen 1954;
Pope 1939), sometimes becoming extremely thick
(Reilly 1983), and barnacles have been found on
the skin of Dermochelys coriacea (Ernst et al.
1994). The peritrich protozoan, Opercularia sp.,
has also been found as a commensal on the plastron
of Sternotherus odoratus (Reilly 1983).

The western pond turtle, Clemmys marmorata,
occurs from northern Baja California to southern
Washington, and along with the painted turtle,
Chrysemys picta, is the only native turtles on the
entire Pacific coast (Jennings and Hayes 1995;
Stebbins 1985; Storer 1930). Although much
reduced, the Central Valley of California once was

home to a large concentration of C. marmorata.
This species now occurs in disjunct shallow water
habitats on the valley floor. Here I report on the
occurrence of a colonial protozoan in a population
of C. marmorata in the southern San Joaquin
Valley of California.

STUDY SITE AND METHODS

I have been studying a population of Cleminys
marmorata at Goose Lake, Kern County, California
since 1995. Habitat for turtles at Goose Lake con-
sists of large earthen canals with permanent water
as well as seasonal marshes to open-water habitat
in the old lake bed. Much of the surrounding land is
cultivated for agriculture, but there is a small
amount of degraded saltbush shrub (Afriplex spp.)
habitat on the fringes of the old lake bed. Turtles
were captured only in the marsh and open-water
habitat using wire-mesh funnel traps, and were
taken back to the laboratory lor measurement.
Since 1996, I had noticed that some turtles had a
brownish-tan gelatinous coating that covered soft
parts and sometimes portions of the plastron. In
many turtles that had this coating, the coverage was
minor, but in a few individuals most of the soft
parts and much of the plastron were covered (Fig.
1). Although gelatinous when wet, I found that the
coating could be blotted dry with a paper towel and
could be rubbed off with some effort. Tn 1998, 1
noted all turtles that carried this gelatinous coating
and I had a specimen identified by a protozoologist.
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Figure 1. Heavy infestation of Epistylis niagarae on the
plastron of a western pond turtle, Clemmys marmorata,
in the southern San Joaquin Valley, California

RESULTS AND DISCUSSION

The coating on Clemmys marmorata at Goose
Lake consisted of colonies of the protozoan,
Epistvlis niagarae (Fig. 2). Epistylis niagarae is a
peritrichean ciliate that exists on the end of stalks
(Jahn et al. 1979). This species usually exists in
colonies of 40-50 individuals, and each individual
has an expanded body about 160 um long with a
prominent peristomal ring (Kudo 1966). Of the 156
C. marmorata 1 captured in 1998, 18.6% had
colonies of E. niagarae, and the percentage of tur-
tles with colonies was more than four times greater
after 1 July than before this date (Table 1). Of the
29 turtles that carried Epistvlis niagarae in 1998,
most had a light infestation, but I considered 17.3
% to be heavily covered (Fig. 3).

Peritrich ciliates are found as commensals on a
variety of aquatic organisms (Jahn et al. 1979; Lom
1973; Sprague and Couch 1971), and scveral species

in the genus Epistylis have been found to occur on
the surface of freshwater fish (Hazen et al. 1978;
Lom 1966, 1973), on the gills of crawfish (Bishop
and Jahn 1941; Vogelbein and Thune 1988), and on
several species of turtles (Bishop and Jahn 1941).
Epistylis niagarae is known to occur on Chrysemys
picta and Chelydra serpentina (Bishop and Jahn
1941). Colonies of E. niagarae do not seem (o have
a negative effect on Clemmys marmorata. 1 have
often had to remove this protist from part of the plas-
tron so that I could record annuli dimensions. I have
never seen any effects to the shell. T also found one
turtle in the spring of 1998 without any infestation
that had a moderate infestation in 1997. No damage
to its shell or skin was apparent.

The greatest chance of harm by these
organisms could be to very young turtles rather
than older turtles because of their small size. It is
possible that infestations on young turtles could
interfere with foraging. In July and August 1998, 1
caught 18 turtles in their first year of life (< 90 mm
carapace length), half of which had infestations of
E. niagarae. I used ANCOVA to test for differences
in mass between those turtles infested and those
that were not. No differences were found between
groups (slopes: Fy 14 = 2.079, P = 0.177; eleva-
tions: Fy 5 = 0.38, P = 0.553). Also, no shell or
skin damage was apparent.

Peritrich ciliates, such as Epistylis niagarae,
are commonly found in mesotrophic and eutrophic
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Figure 2. The colonial protozoan, Epistylis niagarae,
found on the undersurface of some western pond turtles,
Clemmys marmorata, in the southern San Joaquin Valley,
California.
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TABLE 1. Occurrence of Epistylis niagarae in 1998 on Clemmys marmorata at Goose Lake, Kern County,

California.
Turtles with Total Number Percent
E. niagarae of Turtles Occurrence
Whole Year 29 156 18.6 %
Before 1 July 6 82 73 %
After | July 23 74 31.1 %

lakes where they filter feed on small particles and
bacteria (Laybourn-Parry 1992), They require a
firm substrate for attachment. Infestation of E. nia-
garae on C. marmorata may be limited to shallow
water habitat of the Central Valley. The Central
Valley of California can be exceedingly warm in
the summer, and coupled with shallow water habi-
tat, provides warm water for C. marmorata for
many months. I have caught turtles in much of the
species’ range and have only found this colonial
protozoan at three sites in the San Joaquin Valley
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Figure 3. Number of Clemmys marmorata with light,
moderate, or heavy infestations of the colonial proto-
zoan, Epistylis niagarae, in 1998 at Goose Lake, Kern
County. California. A light infestation was if colonies
occurred on soft parts and < 10% of the plastron of a tur-
tle; moderate infestation was if colonies occurred on soft
parts and 10-25% of the plastron; and a heavy infestation
was if colonies occurred on soft parts and > 25% of the
plastron.

(Table 2). Covering of skin and shell by brown,
gelatinous material (probably colonial protozoans)
also has been seen on C. marmorata and on a vari-
ety of non-native turtles in Davis, California (J.
Crayon, pers. comm.), which is also on the valley
floor. In most of the rest of this species’ range, tur-
tles occur in fairly cool waters, which may be too
cool to support colonies of E. niagarae. Also, 1
have found E. niagarae only on the undersurface of
turtles. In contrast, algae that grow on turtles are
found disproportionately on the carapace (Edgren
et al. 1953). T have found green algae growing on
the carapace of western pond turtles at several sites
in the Sacramento Valley of California (Table 2).
Unlike algae, I suspect that this protozoan cannot
tolerate the extreme drying that occurs on the cara-
pace of C. marmorata when the turtle basks in the
sun. Most turtles may not bask long enough for the
plastron and limbs to become completely dry.
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