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The Ouachita madtom, Noturus lachneri, is a
small, uniformly-colored catfish endemic to
the upper Saline and Ouachita river drainages
in central Arkansas (Robison and Buchanan,
1988), where it is often found in shallow pools
associated with clear, high gradient, rock-bottomed streams (Robison and Harp, 1985). Distribution, habitat, diet, and conservation status
of N. lachneri were examined by Robison and
Harp (1985). However, information on parasites of this endemic species has not been reported. Herein, we report .crn. species richness
and mean abundance of hehninth parasites of
N. kuhna‘.
Compared to free-living organisms, parasite
assemblages are spatially well-defined and show
distinct levels of hierarchical organization
(Poulin, 1997). All parasites within a single
host constitute an infracommunity, whereas all
helminths in a host population define the component community (Holmes and Price, 1986).
At the infracommunity scale many replicates
are possible because each individual host within a population of hosts constitutes a fully censused assemblage. Therefore, parasite assemblages provide an excellent system for hypothesis testing in community ecology (Poulin,
1997).
Parasites often influence critical aspects of
the lie-history and ecology of their host species. For example, parasites can affect reproduction (Tinsley, 1990), growth (Lim and
Green, 1991), behavior (Kennedy et al., 1987;
Houde and Torio, 1992; Bronseth and Folstad,
1997),, and mortality rates (Jaenike et al., 1995;
Rousset et al., 1996). Therefore, it is important
to understand how these organisms affect the
biology of host species, especially species of
concern such as the endemic N. Lachneri (Robison and Harp, 1985).
We examined several aspects of the parasite

assemblage structure of this host species including the identity of each helminth species
and its prevalence (% of infected hosts in a
sample), mean abundance (mean number of
worms per host, including both infected and
uninfected hosts), and mean intensity (mean
number of worms per infected host-Bush et
al., 1997). We also identified size-dependent
patterns of parasite load (total number of
worms per host, including individuals of all
parasite species in a host) and helminth species richness, and suggest possible effects on
survivorship of this endemic fish species.
Electroshocking was used to collect 27 N.
lachneri from the upper Saline River drainage,
Saline Co., Arkansas, in February 1997. Specimens were euthanized with MS222 and preserved in 10% formalin. We examined all visceral organs and mesenteries for helminth parasites. Wet mounts of all helminths were
viewed with an American Optical@ compound
microscope, and parasites were identified with
the use of taxonomic keys (Mueller and Van
Cleave, 1932; Schell, 1985; Schmidt, 1970; Petrochenko, 1971; Stromberg et al., 1973).
Trematodes, acanthocephalans, and cestodes
were stored in AFA (alcohol-formalin-acetic
acid), and nematodes were placed in glycerin
alcohol. Voucher specimens were deposited in
the United States National Parasite Collection
(accession numbers 88500-88503).
A scatter plot of length versus mass was used
to identify discrete size classes of N. lachneri.
Because our data violated some assumptions
for parametric statistical analysis, Kruskal-Wallis tests were used to determine whether mean
parasite load and mean species richness differed among size classes. Multiple comparisons
among size classes were made with Mann-Whitney tests. Probability values of these comparisons were adjusted with a sequential Bonfer-
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‘. Notes

T ABLE l-Prevalence, mean abundance, mean intensity, and infection site of the intestinal helminths of
N. iachneri (n = 27).

Prevalence

Helminths
Trematoda
Alloglossidium

wrti

M e a n
abundance t SE

Mean

intensity

2 SE (range)

Infection
site

93%

7.1 2 1.7

7.7 2 1.8
(l-43)

SI

30%

0 . 3 7 -c 0 . 1 2

1.25 2 0 . 1 6
(l-2)

SI

15%

0.44 t 0.25

3.0 + 1.16
(l-5)

0.07 2 0.07

2.0

.4canthocephala
Leptorhpchoides

thecatus

Cestoda
Proteocpphalus sp.’
Nematoda
Camallanus oxycqbhalus
Spinitectus

4%

I.,

4%

carolini

0.04 " 0.04

MES

LI

(2)
1.0
(1)

SI

’ Larval helminths, SI = small intestine, LI = large intestine, MES = mesenteries.

roni correction to control experiment-wise error rate (Rice, 1989). All measures are*given as
mean 2 standard error.
A total of 217 worms representing five helminth species (one Trematoda, one Acanthocephala, one Cestoda, two Nematoda) was collected from the small and large intestine and
mesenteries (Table 1). Infracommunity species
richness was low, as most individuals (n = 16)
were infected with one helminth species. Seven

0

2

1
Parasite

Species

FIG. l-Frequency of helminth
species richness of N. lachneri.

3
/

Host

infracommunity

fish harbored two helminth species and three
N. lachneri showed an infracommunity richness
of 3; one individual was not infected with helminth parasites (Fig. 1). Mean infracommuniq
species richness and mean parasite load were
1.4 +- 0.1 helminth species per host and 8.0 -C
1.8 worms per host, respectively.
The most prevalent and abundant helminth
was AU~g&xsidium cob (192 of 217 total worms
obtained), a common parasite of other Noturus
species (Hoffman, 1967). This trematode was
found in the small intestine of 25 N.
and showed the greatest prevalence, mean
abundance, and mean intensity (Table 1). Mayfly naiads (Ephemeroptera) are the second intermediate host species of A. cod &hell, 1985
and references therein). Ephemeropterans
also have been reported to be common prey
items of N. kzchna’ (Robison and Harp, 1985).
The acanthocephalan Leptorhyachoides
thecutus, which uses amphipods as an intermediate
host (DeGiusti, 1949), occurred in 30% of fish,
but mean abundance and mean intensity of
this parasite were low (Table 1). We have collected amphipods in large numbers from isolated pools in the upper Saline River drainage,
but they are relatively uncommon in flowing
stream reaches where fish are present (R. k
Fiorillo, pers. obser.). Robison and Harp
(1985) found that N. lachneri did not commonly prey on amphipods. This spatial segregation
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F IG . P-Length versus mass scatter plot showing
three size classes of N. lachneri.
of N. lachneri and amphipods might explain
the lack of amphipods in the diet of N. lachneri
and the low mean abundance and mean intensity of L. the&us. Alternatively, Ewald and Nick01 (1989) concluded that population size of L.
thecatus in green sunfish (Lepomis cyanellus) is
dependent on availability of cecal space. The
digestive system of N. luchneri lacks these diverticula and may represent an unsuitable habitat
for this parasite.
The nematodes Can&anus px)cephalu.s and
Spinitectus carolini and the cestode Proteocephalus
sp. were rare and showed low mean abundances and mean intensities (Table 1). The intermediate host species of C. oxycephalus and Pm
teocqhalus
sp. are cyclopoid copepods (Hoffman, 1967; Stromberg and Crites, 1974).
These crustaceans are common to lentic systems but are found rarely in rapid-flowing
streams (Pennak, 1989), such as those inhabited by N. lachneri. Therefore, the ability of
these helminths to colonize this host species
may be restricted by ecological barriers associated with environmental requirements of
their intermediate host species.
Based on standard length (mm) and body
mass (g), we identified three size classes of N.
lachneri: size class 1 (30.421.7 mm, 0.43+0.04
g , n = lo), s i z e c l a s s 2 (53.1’1.3 m m ,
2.2820.13 g , n = 14), a n d s i z e c l a s s 3
(68320.7 mm, 5.320.3 g, n = 3; Fig:2). Mean

1.8 ii
2
AZ
"
62
.-:
:g:

1.6 1.41.21.0 -

0.8;
1

2

3

Size Class

FIG. &Mean parasite load C SE a), and mean
parasite species richness ? SE b) of three size classes
of A? lachneri

parasite load differed among size classes (Kruskal-Wallis, P = 0.001). It was lowest in class 1,
increased significantly in size class 2 individuals
(Mann-Whitney, P = 0.002), and decreased in
class 3 (Mann-Whitney, P = 0.06; Fig. 3a).
There was no difference in mean parasite load
among N. lmhneri size classes 1 and 3 (MannWhitney, P = 0.43, Fig. 3a). Helminth species
chness differed significantly among size classes (Kruskal-Wallis, P = 0.05), but because of
lack of variance among individuals in class 3,
multiple comparisons among these groups
were not statistically possible. However, mean
helminth species richness did show a pattern
similar to mean parasite load (Fig. 3b).
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Notes

Helminth species richness (at both the infraand component community scales) and mean
abundance (infracommunity) of N.‘ kzchnwi
were low and did not differ qualitatively from
other freshwater fishes (Kennedy et al., 1986).
A simple enteric system, ectothermy, and low
vagility are possible factors contributing to the
depauperate nature of the helminth assemblage of this and other fish host species (Kennedy et al., 1986). The diversity of potential
intermediate hosts also may play an important
role in determining the parasite species richness of a definitive host. Finally, several authors
have shown that component communiq richness is highly correlated with geographical
range of the host species (Price and Clancy,
1983; Gregory, 1990; Marcogliese and Cone,
1991). These studies suggest that a large geographical distribution exposes a host species to
colonization by a greater number of helminths
(review in Poulin, 1997). Robison and Harp
(1985) have shown that N. luchnti is endemic
to the upper Saline and Ouachita titer drainages, therefore the restricted range of this
“‘Omad&iiiJmay
be an important determinant of
\,rts?l&&rth species richness and mean abundance patterns.
All helminths collected in this study use intermediate hosts in their life-cycles, and N.
lachneri is infected with these parasites by feeding on intermediate hosts that harbor larval
stages of these worms. The increase in mean
number of worms in size class 2 individuals
could result from ontogenetic changes in diet
from smaller to larger prey items such as mayfly naiads, which serve as an intermediate host
of A. curti. Alternatively, older individuals may
simply have had more time to be colonized by
these helminths. We concede that the low parasite load and helminth species richness of
class 3 individuals may be a result of small sample size, but this pattern suggests that heavily
parasitized individuals may experience greater
mortality. An uneven parasite distribution pattern among size classes may be evidence of parasite-induced mortality (Anderson, 1978, 1991;
Anderson and Cordon, 1982; Pacala and Dobson, 1988).
This study is the first survey of helminth parasites of N. kzchnni. The helminth assemblage
of this host species was species poor and comprised of distantly related species that overall
showed low mean abundances and mean in-
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tensities. These are all characteristics of an isolationist helminth community as described by
Holmes and Price (1986). The trematode A.
corti was the most prevalent and abundant parasite, but all other helminths were uncommon.
Biotic and abiotic barriers may reduce the ability of these uncommon helminths to colonize
this host species. An uneven parasite distribution among size classes of N. luchneri was noted,
suggesting possible parasite-induced mortality.
Because of its restricted range and possible status as a species of concern, we believe that effects of these parasites on survivorship and other aspects of the life history and ecology of this
host species warrant further investigation.
hum-en-Un total de 27 Noturus lachneri fue
examinado para 10s parasites helmintos. La comunidad de parLitos de esta especie anfitriona se caracteriza de pocas especies, no parientes y por lo general con abundancias e intensidades bajas. Alloglossidum certi (Tremato
da) fire e l helminto
mas frecuente y mk
abundante, pero 10s demas helmintos no fueron comunes. Las barreras bioticas y abioticas
puden reducir la capacidad de 10s helmintos
no comunes para la colonization de esta especie anfiuiona. Aunque nuestro tamaxio de
muestra de la clase 3 de tamafio era pequefio,
una distribution
desnivelada de 10s parhitos
entre clases de tamaxio de N. luchneri fue observada, sugiriendo una posible mortalidad inducida por el parasite. Debido a su rango restringido y estatus coma posible especie que
marece atencion, creemos que 10s efectos de
estos parfisitos en la supervivencia y otros aspectos de la historia de vida y de la ecologia
de esta especie anfitriona justiiican una investigacion adicionai.
We thank the United States Forest Service, Southern Research Station, Ouachita Mountains Ecosys
tern Management Research Project, Ouachita National Forest, for providing funds toconduct this research. We also thank the Department of Biological
Sciences at Mississippi State University for providing
laboratory space and L. R. Williams, L. Irwin, T.
Holder, and C. Grove for field assistance. Special
thanks to R. Altig for editing previous versions of this
manuscript and E. Holloway for translating our summary to Spanish. We also thank W. F. Font for confirming the identification of A. ctwti. We thank the
Arkansas Game and Fish Commission for providing
a collecting permit.
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