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FISH HOSTS FOR GLOCHIDIA OF THE PHEASANTSHELL,
ACTINONAIAS PECTOROS A

James B. Layzer! and fason R. Khym!
ABSTRACT

Inthe laboratory, we artificially infested 19 species of fish with glochidia of dciinenaias
pectorosa; metamorphosis occurred on seven species (dmbloplites rupesivis, Cottus
carolinge, Micropterus dolomieu, Micropterus punciulatus, Micvopterus salmoides and
Sonder canadense). The percentage of glochidia that metamorphosed on six species
ranged from 15 % on sauger (8. canadense) to 43 % on largemonth bass (M. salmoides).
Rock bass {4. rupestris) are considered to be a marginal host because less than 0.1 % of
the glochidia vansformed, and metamorphosis occurred on enly two of 1] individuals

tested.  Since banded sculpin (U carolinad) and Micropterus spp. are common in

streams of the Cumberlandian region, it is unlikely that the lack of host fishes has been
responsibie for the loss of pheasantshell popuiations.

Key words: dctinonaias peclorosa, pheasantshell, glochidia, fish hosts, Clinch River,
Tennessee.

INTRODUCTION

Freshwater mussels are one ot the most endangered faunal groups in North
America; 61 of the nearly 300 recognized taxa are federally listed as endangered.
Moreover, populations of many non-listed species have declined or have been
cxtirpated. Despite this degree of imperilment, basic life history information
is lacking for many species. The tarvae {glochidin) of most freshwater mussel
species are parasitic, and require a suitable fish host to complete metamorphosis
intojuveniles, Although glochidia of some species can complete metamorphosis
on the gills or fins of a wide range of fish species, others are very host-specific
and can metamorphose only on a single fish species (see Watters, 1994).
Hosts have been identified for only about one-third of the species occurring
in North American (O’Dee & Watters, 2000). Many populations of mussels
are functionally extinct, in that they consist entirely of old individuals with no
evidence of recent recruitment. Altered thermal and flow regimes of regulated
streams have been implicated as the causative factors for the lack of recruitment
in some populations (Layzer er al., 1993; Heinricher & Layzer, 1999; Hardison
& Layzer, 2001); however, the lack of recruitment in some populations seems
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related to a decrease or absence of host fish populations (Smith, 1985; Watters,
1996; Khym & Layzer, 2000).

The pheasanishell, Aetinonaias pectorosa (Conrad 1834), is a Cumberlandian
species endemic to the Cumberland and Tennessee river systems (Ortmann,
1924). It once occurred in most of the major tributaries of these rivers
(Cicerello et al, 1991; Parmalee & Bogan, 1998); however, many of these
populations have either disappeared or exist only as remnants (Ahlstedt, 1991;
Anderson ef al., 1991; Fraley & Ahlstedt, 2000; Layzer ef af, 1993; Schmidt
et al., 1989). Little is known about the life history of the pheasantshell other
than it is considered a riffle-inhabiting species (Gordon & Layzer, 1989), and is
gravid from September through May (Ortmann, 1921), but the glochidial host
is unknown. Our ongoeing efforts to reestablish populations of listed and non-
listed species in the upper Tennessee River system requires either identifying
a source population of sufficient size to allow transtocating a lasge number of
individuals, or artificially propagating and culturing the mussels needed. The
objective of the present study was to identify host species of the pheasantshell
to facilitate propagation of this species and to determine if potential recipient
streams contained hosts.

METHODS

Because previous exposure fo glochidia may induce immunological
resistance to subsequent infestations {Reuling, 1919; Arey, 1923), all fish
used were collected by electro fishing in streams or reservoirs that contained
few or no mussels. Fish were acclimated to laboratory conditions for about 1
week before being infested with glochidia. In September 1997, pheasantshelis
were collected from the Clinch River, Tennessee, and examined in the field;
gravid individuals were transported in insulated coolers to the laboratory,
and placed info a living stream maintained at 10°C. To obtain glochidia, we
anaesthetized mussels in 250 mg/l of MS-222; when the mussels relaxed and
gaped, we removed them from the solution, and used a hypodermic syringe
{Waller e al., 1985) to flush glechidia from the marsupia. Fish in water-lilled
coolers were exposed to glochidia for 10-15 minutes to allow for attachment.
During our initial screening tests to identify hosts, infested fish were separated
by species and, depending upon size, were placed into either 38 1 or 95 1
aquaria. AL 2-3 day intervals, the bottoms of the aquaria were siphoncd, and
the siphonate was collected on a 100 pm mesh screen. Filtered material was
then washed into a gridded petri dish and examined with cross-polarized
microscopy. We considered individuals to be fully developed juveniles if
they possessed two adductor muscles, and exhibited movement within 24 h.
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In a subsequent test designed to compare the percent transformation among
identified host species, we isolated individual fish following infestation in
January 1998. Methods used for siphoning of aquaria and examination of the
siphonate were the same as described above; however, for this test, we also
counted the number of glochidia sloughed by individual fish. The sum of the
glochidia and transformed juveniles collected from an individual tank was
considered 1o be the initial infestation intensity (Khym & Layzer, 2000).

RESULTS

In all, 19 fish species were artificially infested with glochidia. Cyprinids and
the northem hog sucker sloughed all glochidia within two days; most other
neon-host species sloughed all glochidia within 15 days of infestation (Table
). Glochidia metamorphosed on seven species belonging to three families;
however, metamorphosis occurred on only one of six rock bass mfested. In
contrast, metamorphosis cccurred on all individuals of the other six species. The
period of juvenile excystment was prolonged; the first juveniles were collected
21 days post-infestation, and the Jast juvenile excysted 70 days later. The mean
number of juveniles recovered per fish ranged from 0.5 to 238. To determine
if the variation in the number of juveniles recovered from each species was a
function of initial infestation intensity or was a reflection of host suitability, we
infested six of the seven identified host species {walleye were unavailable for
this trial). Juveniles began excysting from ail species, except rock bass, within
18 days of infestation. Juveniles metamorphosed on only one of five rock bass
infested. The mean percent of glochidia that metamorphosed on other species
varied from 15 to 43 and did not seem to be related to infestation intensity
(Table 2).

DISCUSSION

Pheasantshell glochidia metamorphosed on seven species during our mitial
screening test; however, only one juvenile was recovered from six rock
bass infested with glochidia. In contrast, the average number of glochidia
completing metamorphosis on the other six species ranged from 121 1o 238
per fish. Infestation intensity was not measured daring the initial screening
test; consequently, variation in the average number of juveniles obtained from
individual fish may not reflect the sustability of a species as a host. Khym &
Layzer (2000) found that infestation rates of black sandshell Ligumia recta
(Lamarck 1819} glochidia varied greatly among individuals and species of fish
that were simultaneously exposed to glochidia. They recommended determining
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infestation intensities and percent transformation to evaluate host suitability.
The results of our suitability test clearly indicate that rock bass are a marginal
host for pheasantshell glochidia; only four of 6,725 glochidia metamorphosed
on rock bass. In contrast, 10,558 of 35,876 glochidia metamorphosed on the
other five species tested. We could not determine if suitability as hosts varied
significantly among these five species because of smail sample sizes; however,
mean transformation percentages on Micropterus spp. were similar (35-43 %)
and tended to be higher than for other species. Although the pheasantshell is
restricted to the upper Cumberland and Tennessee river systems, host fishes
identified in our study have much larger geographic distributions. Most identified
hosts of other Cumberlandian species are also widely distributed (Zale & Neves,
1982; Bruenderman & Neves, 1993; Gordon & Layzer, 1993; Gordon ef al..
1994; Yeager & Saylor, 1995). In addition to their wide distribution, banded
sculpin and Microprerus spp. tend to be common or abundant throughout the
Cumberlandian region. Thus, it 1s unlikely that the decline in most pheasantshell
populations is related to the absence of host fishes.
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