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ABSTRACT 

A population of the Asiatic Clam , Corbicula 
aaniZensis Philippi, in the Ohio River at Lou­
inille, Kentucky was studied from July, 1963 
throush July, 1964. Spawning activity in late 
au-er and fall increased the population to 
ita yearly maximum in winter, b.it the popula­
tion denaity was greatly diminished by high 
mortality in March, 1964. The die-off affected 

The firat <llio River record of the Asiatic 
Claa, Corbicula aanilensis Philippi, was ob­
tained in 1957 at Paducah, Kentucky (Sinclair 
and laom, 1961); later records have extended 
ita range upstream· beyond Cincinnati, Ohio (Ke­
up et al., 1963). It is present in the Tennes­
aee, Cumberland (Sinclair and lsom, 1961), 
Gre~n (Bates, 1962), Wabash ( Fech tner, 1966) 
~nd Kanawha rivers (Thomas and Mackenthun, 
1964). In eastern North America the spej::ies 
ia known abo to inhabit the Alabama and Mis­
aiaaippi rivera, and streams in Louisiana, Mis­
aiaaippi, and Florida (Heard, 1966) . 

1. Some portions from a thesis submitted as 
partial fulfillment of re~irements for a 
Master of Science degree in the Department 
of Biology, University of Louisville . 

all age classes and seemed to be brought about 
by increased suspended sediment loads that ac­
compani.ed spring floods . Spawning began to in­
crease the number of clams in late summer . ~a­
litative . observations in 1965 and 1966 showed 
the spring mortalities to be annual occurren­
ces in the Olio River . 

Upon its discovery in North America, this 
clam was erroneously identified as Corbicula 
fluainea (MUller) andwas subsequently referred 
to by this name in the literature . Sinclair 
and Isom (1963) found, however, that it is mo­
noecious and incubates its eggs in marsupia 
that are modifications of inner gill lamellae . 
These characters led them to reidentify it as 
Corb i cula aani lensts . The group to which C. 
fluain,ea belongs is dioecious and non-incuba­
tory . The species name was misspelled , aanil ­
!ens i s, until the error was noted by Baker 
(1966). 

2. Present address, Department of Geology , The 
Olio State University and The Ohio State 
Museum, Columbus , Ohio . 
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The present paper is concerned with the dy·· 
namics of a C. manilensis population in a small 
segment of the Olio River (River Mile 600.5-
600 . 6) at Louisville, Kentucky , frcmJuly, 1963 
through July, 1964 and less detailed observa­
tions made through July, 1965 . The study area 
includes a broad shoal on the Kentucky bank 
that slopes abruptly to the ma:.n :hannel of 
the river (Figure l) . Wood and stone retaining 
walls border the shoreline and ·Nooden boat 
slips occupy much of the area j ust offshore. 
Most of the bottom for 40 or. 50 m out into t.he 
channel is composed of loos ely pa~ked s i lt a~d 
some fine sand , but at 50 to 70 m from shore a 
tran s itional area of sand and silt oc;:urs . From 
there to mid-channel the bottom ccr.siets of 
firmly packed sand, granules , a nd pebbles . A 
narrow zone of very fine sand and silt al-s o 
lies adjacent to the bank . Organ :. c detritus, 
consisting mainly of small plant fragments, ha s 
accumulated on the shoal , while the m3:n chan ­
nel holds lesser quantities cf th i s material. 
During summer and fall, se veca l sp~~ies of 
aquatic plants formed a zone of submerged vege · 
tation across the littoral area , and were most 
abundant among the boat do cks Mos~ of the 
plant growth occurred at depths of 0 . 5 to 2m . 
Several pieces of submerged driftwood and dead 
tree branches rested on the bottom near shore 
or were lodged among the dock p ~ l:'.ngs. Pleas­
ure craft, ranging in size from sma!l outboard 
motor boats to cabin cruisers, use the harbor 
from early summer to late fall, hut they have 
no discernible effects on the bottom or its in ­
habitants . 

Sixothermollusks , Campeloma c~:l ::: su!a Raf., 
A•nicola integra (Say) , Somatogyrus subglobo · 
sus {Say), Pleurocera canaliculatum unduiatum 
{Say) , Physa integ r a Hald., and P~sid ~ um ca ­
sertanua {Poli), also were abund3nt in this 
section of the river, and ten addi tiona! spe­
cies were found infrequently . 

MATERIALS AND ME1HOI:S 

All quantitative collections were made w:th 
a 15 cm2 Ekman dredge. Swmples were t~ken 
semi-monthly , from 11 to 16 representat.ive 
sites at o·.s, 1 , 4, and 10m depths, except 
when springtime floods hampered access to the 
area. Because of flooding, only 22 coHections 
could be made . Samples were washed in a wire 
screen that retained all objects of 0.8 mm di-

amete r or larger, ~nd the cleaned samples were 
presePed in isopropy! alcohol. The mollusks 
were later removed, sorted . and counted in the 
laboratory . Measurements were taken from dried 
spe~imens with am i llimeter rule , vernier cali­
pers . or a stereoscopic micros·:ope equipped 
with an ocular micrometer. 'llhen it became ap­
parent in the early spring of 1964 that the 
population was being diminished hy environmen­
tal force s, the number of quantitative samples 
was reduced and supplementary c:hservations were 
made with a hand sieve net. The clams taken 
in these qua!itati •:e samples were returned to 
th e stream . 

The d!.scharge values Stlpplied by the U. S. 
Geological Sur~ey were recorded at a rating 
station at River M:le 607 . Turb:dity data pro­
vi ded by the Louisville Water Company were 
based on analyses of raw river water taken 
hem their main in take pipe . The mollusk sam­
ples were collected about 50 m upstream from 
the pump :·. ng station. 

I£SJLlS 

Th e dens '. ty cf C. mall i lens i s in this area 
flu ctuated greatly during 1%3 and 1964 . The 
cl&ms oc .:urred i nfrequently throughout midsum­
mer , 196 3 , oot spawning activity added steadi­
ly tc the'. r numbers during late su11111er and 
fall. Intensified spawning in the winter months 
resulted in a p ::-epcnderance of juveniles that 
raised the population to its yearly maximum . 
The highest density d11ring this period was 
273 'm2 on December 8 1963 . Between mid Febru­
a ry and late March a high rat.e of mortality 
rapidly decreased the popul.ation (Table 1) In 
samples teken on February 15 and March 2, over 
50 percent of the sped mens were either empty 
shells from recently deceased animals or valves 
that still contained decomposing soft parts . 
From April to July cnly six live specimens were 
taken in the quantitative colle~tions . . How­
ever, samples gathered with a hand net indica­
ted that the spe~ies became common again in 
,September, 1964 . 

The : lams inhabited the soft s11bstratum 
near shore and were slightly more abundant at 
moder a te depths Only the larger individuals 
we·re normally common i.n the deeper main chan­
nel but ju veniles were prominent in deep water 
during mid winter. Specimens were occasionally 



NO. 23. SEP'IBIIER 1966 STERK I ANA 21 

TABLE 1. The number of clams per square meter at various depths from July , 1963 
to July, 1964 

July Aug . Sep . Oct . Nov 

10 m. 0 15 7 

4 4 3 98 22 94 

1 4 28 109 104 128 

0 . 5 2 43 47 57 126 

The clams inhabited the soft substratum 
near shore and were slightly more arundant at 
moderate depths . Cktly the larger individuals 
were normally colllllon in the deeper maia cban" · 
nel rut juveniles were prominent in deep water 
during mid winter . Specimens were occasionally 
found in areas next to the bank that were some­
what protected from waves, but only rarely near 
sections of the retaining walls exposed to wave 
action . They also tended to avoid the more 
compact plant beds that occurred in a few 
spots, but apparently lived among vegetation 
when the plants were not growing closely to­
pther. 

The population in this sesment of the river 
was made up largely of young clams in their 
first year; i . e . , specimens less than 12 mm in 
length (Figure 2) . The smallest juveniles 
found during the spawning season at Louisville 
were 0.9 1111 long . SpaWning commenced in early 

· Au&Uat, and the young began a period of growth 
that lasted until winter . The largest firs·t­
year clams measured 10 to 12 mm at the start 
of winter, and those beginning their second 
winter. had reached lengths of 16 to 20 mm. Sin­
clair and Iaom ( 1963) reported that Corb i cula 
in the Tennessee River reached sexual maturity 
at about 6 . 5 mm lengths, and that this size 
was reached during the first year of growth . 
In the present study, only seven clams were 
collected with shells loriger than 20 lllll (pre­
sumably in their third year of growth) . These 
sisea agree with previously reported growth 
information on Corbicula (Ingram., et al , 1964 
and Keup, et al . , 1963) . After February any 

Dec . Jan . Feb . Mar . Apr . May Jun . July 

72 237 22 0 0 0 

176 196 200 37 0 2 4 2 

246 444 250 133 0 0 0 0 

181 153 114 63 0 0 2 0 

growth trends were obliterated by alate winter 
kill , and the few surviving clams measured any­
where from 3 to 15 mm . Both young and adult · 
specimens perished during the decline , ·but the 
older animals apparently died off first .. 

Late larval stages andjuveniles of the Asi­
atic Clam have a byssal gland , but it seems 
that only a few individuals ever use the bys­
sus threads to attach themselves temporarily 
to a firm surface . Close examination of sub­
merged surfaces throughout the study revealed 
atta::hed specimens only in December , 1963 , 
when several youngC. 111anilensis were collected 
from a sunken scrap of iron pipe . Another clam 
was discovered similarly attached to a sub­
merged piece of driftwood . Sinclair and Isom 
(1963) found very few specimens attached by 
means of byssus threads . 

DI&:USSIOO 

It seemed probable that the high mort~lity 

in the population of Co<b i, u la man i lens is· at 
Louisville during the spring of 1964 was caused 
by an increased suspended sediment load that 
accompanied high discharges in late winter and 
spring (Table 2) . 'Mlile this clam i s apparent­
ly sensitive to highly turbid water, Si:nclair 
and Isom (1963) found the species to be toler­
ant of many extreme chemical and physical con ­
ditions . J:lorning and Keup ( 1964) noted a de­
cline at Cincinnati , Ohio, that took place 
some time between the winter of 1962 and fall ­
of 1963 . They speculated that the mortality 
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wu brought about by almormally low tempera­
tures during the 1962-63 winter. Sinr::lai r and 
Ia~ (1963) reported mortalities of Co:"bicula 
in the Tenneuee .and Cumberland riYers during 
mid April, 1961. It is "less likely that tem­
perature was· responsible for the 1964 decline 
at Louisville, inasmuch as the lowest bottom 
tea~peratures were recorded in late December 
(1.4° Con December 24, 1963) and early Janua­
ry. The depletion of C. aani lens is between 
late winter and spring is an annual occurrence 
in the Olio River, since spring floods of"'ary­
inr intensities occur annually between March 
and May. Qualitative samples taken between 
March and July, 1965 ahowed the same rspid de · 
cline followed by a population increase, and 
work'era at the Potamological Institute report 
that numerous dead clams and ahells were washed 
uhore . just before the spring floods in 1966 . 

TAII.E 2 . Some physical conditions in 

This annual destruction would explain why the 
pcpulation was composed predominantly of clams 
in their first year of growth, wi th some sec­
ond year individuals, and few if any shells in 
the third year class. A population with a simi­
lar age structure was found in the Olio River at 
Cincinnati in 1962 (Keup, et al . , 1963) . Ap­
parently a few sexually mature Asiatic Clams 
can easily replenish a population in one spawn­
ing season . Newly cleaned cement irrigation 
canals in Arizona were repopulated byCorbicula 
in les~ th.n !6 montho (lng;am, et al., 1964) . 
A high rate of increase is the main attribute 
enabling this bivalve to maintain itself ::.n 
the Olio River . 

Heard (1964) noted that the Asiatic Clam is 
usually abmdant below power dams , and he sug­
gested that these aggregations were due to the 

the Olio River at Louisville, Ky . from 
July, 1963 to July , 1964 

July Aug. Sep. Oct. Nov. Dec . Jan. Feb . Mar . Apr . May Jun. July 

Bottom Tem-
perature (OC) 29 27 26 22 16 4 2 3 5 8 19 25 27 

Discharge 
(1000 cfs) 18 19 15 7 16 28 94 89 393 248 62 33 18 

Turbidity 
(ppa) 6 4 4 3 3 5 77 72 410 178 27 16 5 

(TEXT (1)N1'1NUED PAGE 24)" 

EXPLANATIC/i OF FIGURE.S i AND 2, PAGE 23 

FIWRE 1. Kentucky bank of the Olio River 
within mile 600.5, Louisville, Kentucky, show­
ins area investigated, dock structures , and 
bottom contours (1963-64). Values of submerged 
contours are in meters . Shoreline is et bot­
tOll of figure. 

FIGURE 2. Length frequency of Co~b~ .: ula 111a·· 
n:lens;.s in the Olio River at Louisville , Ken­
tu::ky from September, 1963 to March, 1964. The 
~alues in pa~entheses are sample sizes . 
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absence of silting in streams below dam spill­
ways . A reduction in' sediment load is probabl y 
a factor in such instances. since impoundments 
allow silt and other suspended materials to 
settle out of incoming water. Also , the cleared 
waters will frequently develop flourish i ng 
plankton communities while impounded . (Neel, 
1963) . The streams bel9w such reservoirs often 
(depending on dam cons true tion) receive clear 
plankton-charged w'!ter that would be favora~l e 
for the existence of Corb icu la . 

I wish to thank Dr . Joe K. Neel for sug­
gesting this s'tudy. Also, Dr . Thane S . Robin­
son and Dr . William M. Clay who contributed 
several helpful suggeati~a for improvement of 
the manuscript . Mr . H. H. Beaber of the U. S . 
Geological. Survey provided the discharge in­
formation, and Mr. W. L. Williams of the Louis­
ville l•ter Company kindly made available cer­
tain water quality data. 
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