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and decrease the host's ability to assimilate food iems. Rarely, however,
is the host killed. Balcis catalinersis infests the stomac h,wi%rw hotothurian
Brandtothuria arenicols, which sugaests mwhmu that the parasite
may interfere with the digestion or ffood consumed by the
host. Assimilation efficiencies of similarly sired holothurians ¢ collectedd
from throughout the Bay of La Paz varied from 369, 10 39%. increasing
with the number of parasites/host g:,“zg{. L4} The regression line explains
43% of the variability in the datd| but is not significent at p = .1, Jtie
therefore concluded that the grosence of B, catalinensis does not inhibit
the assimilation Lfﬁmency/f)f B. arenicola. The effects of parasitism on
productive output and réspiration are currently being investigated.
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CORRELATION OF UNIONID MUSSELS WITH BOTTOM
SEDIMENT COMPOSITION IN THE ALTAMAHA RIVER, GEORGIA
dornes B. Sickel
Department of Biology, Murray State University
Murray, KY 42071

INTRODUCTION

The Altamshe Blver systern is the fargest in Georgia with a drainege
area of approximately 37,000 ken< andd aversge discharae of 400 m/sec
(U.5. Geslogical Sugvey, 1974). The tver is formed by the confluence of
the: Qeonee and Cormulgee Rivers southeast of Macon and flows 215 lon

through the Coastal Plain to the Afantic (Ocean between Darden and

- Brunswick, Georgis. The Altamahe it the southesn most rver of the

zoogeographic region defined by H and A van der Schialie (1950) and
turther efaborated by R.L Johnson (1970} and kncwn as the Southem

" Adlantic Slope region. Johnson (1976 listed 18 spacies of pearly fesh-

water mussels, Unionidae, occurring in the Altarmaha, € of which are
erwlemic.

Most investigators and collectors of freshwater mussels are aware of
habitat preferences of various spacies inhabiting the same general areas
of a river. Clench (1962) reported finding Elliptic shepardiona at *“mud
stations” and Conthyria spinose on shallow sandbars in the Allamaha
River. (Conthyria spinosa is commenly referred to in the lerature as

' therefore, be

Elliptio spinosa, but, aceording to David H Stansbery, pers, comm., the
genus Comhs wproptiate). Hamnan {1972) reported finding
Strophitus wndulatus, Ancdonta cotararto and Elfitio complanata only
irs sovft bt firon sedimment of sandy clay i central Mew Yok,

Uober et ol (1921 emphasteed the importanes of the bottom
sedimendt on ihe occcunence of mussels in their staternent, i oy,
prosed thist rosh-water rassels, Bke other animalk, are
adapted rather definitely to perticudsr conditions of the evwironment..
that & mud bottorn supports cerain species, while s frmer soilis recired
by oftbers.” They alse point cut the even miere estictive habitat re-
quirements of the yotng mussels. *Aduit iuseels in some cases thrive, or
corttinue fo e orrnents where the young would perish,
for delicately babmeed conditions are required by very voung mussels of
mary species, and ondy where these conditions exist can a mussel bed
otiginate or perpeiuate isell.” Coker et al, (1921) lsted 62 Feshwoier
mussel species along with the general compostion of the bottom in
habitats where they cocurred.

The eormpasition of botter: sediment i the majoy factor controlfing
the oecurrence of benthic org s (Flynas, 1970). Sediment compost-
tion eleng & fiver botker resulls from the interaction of geckogical,
topographics!, climetic, edaphic snd hydraulic cheracteristics of the
drainage basin. Stream velocity has a major and inrnediate influence on
the movement of sedimerts. The competence and capacity of the stream
change with its load, and the lnad is often a direct result of man's




mismanagernent of the surface land. Biologcal activity within the river
such as filiration by the Asiatic clam, Corbiculs, also may affect sediment
fransport and compasition (Prokepovich, 1969),

Alteration of any feature sich as velodity, discharge or load or the
invasion by Corbiculo which influences sediment composition might
selectively alier the competitive advantages of different species such that
the cormmunity will undergo change.

irs the study reported here, tine species of Unionidee were found to
occur i verying densities within seven sample sites. The sediment char-
acteristics of each site were determined, and the occurrence of each
miussel species was related 1o the sediment compesition,

METHODS AND MATERIALS

Collection sites in the Altemaha River were selected to include a
range of sediment types from the coarse sand of the maln channel to the
fine silf and clay of the protected sloughs, The arca of study extended
from the U5, 1 bridue novth of Baxley, Georgia, on the Toombs and
Appling County fine to a point 4.9 kn dowmstream from the bridge.
Collections were made during the surnrner of 1968,

At each site either 100 m?, 1 me e 0.5 m2 areas were marked off
and all mussels within these arens were collected by hand. On shallow
savidbars where the bottorm was visible, 100 m¥ areas were marked off by
ropes anict stakes and raussels were collected by visually hand picking In
deeper waler ajong the river bank and in sloughs a 0.5 oZ frame was
placed on the bottom and mussels were collected by first feeling the
sedirent surface and then digging in the sediment 1o 2 depthi of 16 om.

Sediment sanples were collected at each site using an inverted
tennis ball can as & coring device. It hed hotes drifled in the closed end and
a rubber diaphragm affized to allow water to exit as the can was being
pughed into the sediment; as the can was withdrawn the diaphragm acted

as & seal and provided suction, Cores were collected to a depth of 15 om.
For analysis 20 g dry webght subsamples were obtained by dwiding the
lavger sarmples with o Jores sample splitter. After the sediment was dry,
aggregates were broken by grinding therm gertly with a mortar and
pestle. Sarriples were passed through a seres of ULS, Standard brass
sieves from 8,0 mm to 143 wun in half Phi intervals by hand shaking, and
from 100 1o 0.044 mim by sutomatic mechanical shaking for 15 minutes,
(Fhiis the negative log to the bage 2 of the particle diameter). The portion
of sedirnent retainad in ench sieve was weighed and the size distribution
determined. Sediment with & grain size less than 0.44 mm in dismeter
was analyzed using the Bouyoucos hydrometer method. A 50 g sample
was dispersed i 1 liter of water with 5 ml of 5% MNaOH in & blender for 10
minutes before being placed in a oylinder with 2 hydrometer. Hydro-
meter reacings were recorded at ime intervals Bice the previous interval
and starting at B seconds. Sediment particle size distibution was calcu-
lated frovn the hydrormeter readings based on settling ime and Stokes’
law (&M, Huber Corporation, 1955),

The relationship between mussel species and sediment composition
was determined by mulliplying the density of each species at each site by
the fractional distribution of sediment particle size at each site and sum-
ming the values for each half Phi interval.

OBSERVATIONS AND RESULTS

Nine species of Unionidae were collected: Lampsilis dolabraeformiis
{Lea). Canthyric spinosa (Lea), Elliptio hopetonensis (Lea), Elliptio
dariensis (Lea), Effiptio shepordiana {Lea), Lampsilis splendida (Lea),
Alosmidonta creula (Les), Anodonta gibbosa Say, and Anocdonta
couperiona {Lea). Assistance with identifications was obtained from Dr.
doseph P.E., Morrison, Smithsonian Institution, and Dr. Grace J. Thomas,
University of Georgla. The percentage composition of each species at
each of the seven collecting sites is shown in Table 1.

Table 1. FPercentage species composition at each site
FPercent
o
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Area Number Number . . . . . .
Covered Counted perm* 7 ol omboel o wlb <Al <
Site 10 500m2 158 3.3 55 - 18 4.7 0.9 - 1.9 - -
Site.12  400m? 85 0.2 75 - 25 - - - - - -
Site 6 B’ 145 18 95 0.7 0.7 0.7 2.7 - - - -
site 8 Tm’ 84 12 93 - 6 - 1.1 - - - -
Site 11 7.5m? 88 12 66 4.5 - 22 - i1 46 - 2.3
Site 15  13m? 304 23 23 3.3 0.3 69 0.7 1.6 2.0 - -
Site 18 20m2 12 0.6 - - - - - - - 83 17




Sites 10 and 17 were sandbars adiacent 0 the main chiannel and
had predominately coarse to very coarse sand sediment Sites 6 and B
were at the upstream ends of sandbars near the river bank and consisted
primarily of medivm to fine sand. Ses 15 and 11 were aiong the river
bank among overhanging willow trees and consited of fine sard and silt
Site 18 was in a slough with silt and clsy sediment. Fig. 1 shows the
sediment size distribution at each site.

The number of mussels of each species found at each site was
mutiplied by the sediment size fractions a1 the sites and the resuliing
numbers were summed for afl sites. This operation provided a value for
the abundance of each spedies relative o the sediment sise distribuion

{Fig. 2),
DISCUSSION AND CONCLUSIONS

Some species of mussels are more hebitat restricted than others,
Anodonta gibbosa was found only in 2 protected shough with 2 sedimerd
consisting prirmariiy of silt and clay. Arncdonto coupenona occurred st the
same sife as A. glbbosa but alse in areas of the maln river consisting of fine
sand and silt. Alasmidonta areule weas less restricted and ccourred along
with A. couperiane in the main rver. Young A. arcule were found on
sandbars of coarse sand, bul most ocourred near the verbiank in finer
sedimerys.

Elliptio dariensis and E. hopetonensis gevierally occurred together in
highest densities along the protected river banks in fine savd to coarse sit
sediment. £ Hopetonensis dominated those arens with only & few
dariensis being found. Canthyria spinose was tound enly on sandbars of
very coarse fo fine sand. It appeared to be restricted 10 swiftly flowing
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Figure 1. Sediment particle size distribution for the Altarnaha Fiver
collection sites. The area of each dot represents the percent-
age of the sediment by weight having the indicated pariicle
size. A standard area is indicated by the dot ratked 10%. The
abbreviations V.F, F, M, C, and V.C represent very fine, fing,
medium, coarse, and very coarse perticle size designations
used by Hynes (1970).
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Figure 2. Helative abundance of freshwater mussels with respect to
sediment particle size In the Allamaha River, Particle sive s
incdicated on the Phi scale where Phi is the negative base 2
fogarithm of the particle diameter in mm. Sand and silt are
subdivided into very coarse, V.0 coarse, C, mediurn, M, fine,
E.orvery fine, V.F, according to Hynes (1970).

water on sandbars, Lampsifis splendida was found in association with F
hopetonenss primanly near the river banks in fine sand with some coarse
silt.

The maost abundant musset was Lampsilis dolabraeformis which was
found generslly disitated throughout the main dver on sandbars and
along the river banks. It occurred in highest densities m coarse to fine
sand and was the most mobils mussel, frequenily being seen migrating fo
deeper water,

Those species of mussel with the greatest restriction of habitat are
the mest likely to be affected by habitat alterstions. Canthyria spinosa
might be hghly sisceptibie to siltation,

This study provides distributional data and habitat characteristics of
six endernic mussels of the Altamaha River, Georgia, in 1968 when the
mussels were plentiful Since the study was completed changes have
occurred which have resulted in a marked dechne in the mussels, A
nuclear steam electric plant was constructed at the study area, and the
Asiatic clam, Corbicuda fluminea, nveded (Gardner, etal, 1976, Sickel,
1979 and became abundant during the period of mussel decline.
Changes in sediment composition appear 1 have oecurred. Additional
studies are needed to defermine If any reproducing populations of mus-
sels remain in1 the Altamaha River and also to support a petition fo place
the six endemic species on the federal endangered species list. The six
endemic species which have undergone a diastic decling in number are
Conthyria spinosa, Lampsifis delabraeformis, Elliptio hopetonensis,
Elliptio shepardiana, Alasmidonta areula and Anodonta gibbosa.
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FRESHWATER MUSSEL GLOCHIDIA FROM LAKE WACCAMAW,
COLUMBUS COUNTY, NORTH CAROLINA
Hugh J. Porter and Koven J Flom
Uriversity of Morth Carolina at Chapel Hill, Institute of Marine Scienices
Morehead City, NC 28557
[NTRODUCTION

Lake Waccarnaw, an elliptical ke approximately 58 kifometers
west of Witmingfon in Columbus County, North Caroling, is the largest
natural lake in the sfate. encompassing sbout 3,600 hectometers. thasa
maximum depth approaching 3.3 meters. A detadled physicat description
of the lake and the relaionship of it to the other Nerth Caroling bay lakes
is found in Frey (1948, 1949) and Louder (1958).

The known motiuscan fauna of the lake ncndes eleven neiad and
three gastropod species, several of which are endemic io the lake (Stans-
bery and Clench, 1978). The uniqueness of this molluscan taunz and its
description have been discussed by Jennewein {1971), Fuller at al
(1976}, Fuller (1977), and Tuelings and Cooper (19771 however, the
biclogy, ecology and molluscan interretationships of the Waccamaw
endermics are poorly understoad

Fuller (1977) stressed a need to know the glochicdial hosts of the
Lake Waccamaw endenmic naleds as # means of being able to conserve
such species. At present no fish species (in the lake) has been document-
ed as the host for any Lake Waccamaw naiad species. Further, glochidial
descriptions and reproductive histery of most naiads occuriing within the
lake and its basin are unpublished. Recognition of a fish as infected with a
specific mussel glochidia is difficult without an adequate morphofogical
description of the glochidia of each auailable mussel species and knowl-
edge of the reproductive pericdicity of each. The purpese of this paper is
to describe glochidia recently found during a present engoing survey of
ihe Lake Waccamaw molluscan fauna.

METHODS

Modified, randomized, benthic sarmples from Lake Waccamaw are
taken at quarterly intervals using a suction-ifl type dredge. Collecting
bags, of either 1.6 or 6.4 mm siretch-bar mesh sereening, ave attached to
the dredge and substrage is screened within either 1/16 or 1/4 m2
sampling frames 1o a depth of 15 cm. Nen-dredge but quantitative
shallow water substrate samples accasionally are taken. Monthly tissue-
condition studies of Efliptio waccamawensis (Lea, 1863) (50 individuals
each from several differing lake locations) fumnish additional information

concerming marsupial presence Data from preserved specimens col-
lected in 1975 by the senfor author and from a 1979 Waccamaw River
collzeting rip are included in the data here,

Glochidia used in this study were teased from portions of marsupia
rernoved from the preserved naiads. AGW' . an ethyl aleoho! glycerin
mixtire recommended by Dr [ H, Stansbery, {pers comm. ) Ohio State
Universitu, was used to preserve all collected moliusks and ngiad
glochidia. Polaroid and 35 mm photographs were taken through a Wild
ME sterenmicroscope using a Wild MKad comera. Classification of
Atlantic drainage North Carclina nalads s in an unsettled state at present.
Lake Waccarnaw neiad names used i this paper are those proposed by
D.H. Stansbery {pers. comm. ); naiad identifications were authenticated
also by [N H. Stansbery.

RESULTS

Uitachidia were collected from marsupia of Elliptic waccamowensis,
E. fisheriana (Lea, 1838), E. ravenefi (Corxad, 1834). Toxolasma pulius
(Conzad, 1838}, Lompsifis sp., Lampsils crocata (Lea, 1841). and
Leptodea ochraceus (Sav, 1817), Olachidis of E, foliculate (Lea, 1838),
E. Lonceolota (Lea, 1828). Villosa ogeecheensis (Conrad, 1849), and
Anocdenio teres Covrad, 1534 were not seen; however, these latter
species have been collected infrequently during this program. Uniomerus
obesus (Lea 1831} found by D D.H. Stansbery in Lake Waccamaw
{pers. comm.), has vet to be foune in any of our Waccarmaw samples.

Effiptio weceamawensis glochidia (Figure 1) dimensians are found
on Table 1. Hinge shape varies from straight to stightly concave. The
subovel hookless dlochidia are marginally biaterally asyrmmetrical,
Shape and size of this glochidiumn appears identical to that of £, fisher-
fane. Marsupia wese observed in May. June and Angust 1979 May and
fugust 1979 marsupia were net examined for glochidia, but glochidia
were observed in June. In 1980, marsupta containing both esgs and
glochidia. were present in May, June and July: no marsupia were ob-
served i August,

Area variziion in reproductive period of F. waccamowensis was
observed in the 1980 sarpling. May trawl sarmples in the central deep-
water, peat-bottorn area contained numerous marsupia with giochidia
whilz fissue-condition samples from peripheral areas in the southeast,
northeast and northwest portions of the lake contined no E. wac-
camawensis with marsupiz. In June, 46% of the southeastem tissue-
condition sarnple had a marsupium; of those with » marsupium, 35%
contained glochidia. This same location in July had 34% with a maz-




