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Smmencing in 1956, personnel of the Division of
i hnnolony Lmd Ecology at the Academy of Natural
soiences of Philadelphia E‘ wave ¢onducted environmental
Hiznce of the middle Potomac River on behalf of the
Potomac Blectric Power Lompany {Pepeo) and its steam
clectric station (SES) at Dickerson, Montgomery County,
Muryland. The study area and sampling points are figured
by Koback (1978). In this account the expression ‘‘study
arca' is defined as the Potomac River reach thus figured
andd studied by the Academy.

I'he present narrative concerns the non-insect compon-
ont af te macroinvertebrate animals in the study area.
Ior the purpose of a rather brief review, this component is
shyictically and prohibitively diverse. Consequently, the
chis and snails (Mollusca: Bivalvia and Gastropoda,
respectively) have been chosen to represent the lot, The
choice is otherwise well advised because the mollusks are
& miost species-rich element of the fresh-water macro-
benthos and because they offer a wide variety of environ-
mental adaptations. Their ecological intricacies iflustrate
numerous aspects and themes of symbiosis (predation,
parasitism, nutrition, reproduction, etc.} that must be con-
sidered during any attempt to interpret dn ecosystem.
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Methods and Procedures

Most metluscan samples were collected by eye and hand,
Lt thie Necdham scraper has been a helplul tool where the
riverbed s muddy, and o heavily framed dipnet has been
pad (e sweep submerged vegelation, deadfall, woody
teisdt, endercut banks, ete, Either instrument is thrashed
abwoad i ihe river in order Lo fr ents from sedi-
ment reupon the clear C z.rz‘npcd inlc a
acttratly colored pan, ed in a lictle habitat
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T the early years of Academy surveillance, samples were
kifled and stored in aleohol, but, given the advances in
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malacological preservation technique (vide, e.g., Runhun
el al., 1965), our investigations now attempt to realie
voucher material of lifelike appearance. Specimens uie
anesthetized, fixed, then *‘graded up’* through increasing
concentrations of ethanol into a storage strength ol 70
percent by volume. Tissue fixation occurs in formalin of
not more than % percent by volume (local tap water is the
solvent in both fluids). Stupefaction is caused by menthol
crystals thiniy sprinkied over habitat water (in the casc of
pulmoenate snails) or by sodium nembutal in water (bi
valves and operculate snails).

Specimens vouching for these samples arc housed
among the records collections in the Invertebrate Zoology
Section of the Division of Limnology and Ecolegy at the
Academy of Natural Sciences of Philadeiphia. Exceptions
are “‘sight records,’’ for which no voucher material exisic
There are many reasons that can le behind a “‘sight rec
ord"’; loss of sample, failure to secure one, etc., but duriny
recent years the primary reason has been refusal to take
samples. Academy investigators have grown more pro-
ficient at taxonomic identification in the field, and san-
pling a dwindling population, especially of taxonomically
unequivocal organisms, is contemptible. The latter point
is relevant to fresh-mussels, in particular, which are aimost
exterminated in the study area. At least the spirit of Public
Law 93-205 (The BEndangered Specias Act of {973} has
been respected. '

Identification of macroinvertebrate materials hay pro-

ceeded in accord with the better taxonomic references of

the day. The nomenclature and spegies concepts on which
these taxonomic determinations are based are specilivd
below.

The science and art of taxonomy evolve, but can alwis-

be revised, whereas another source of possible ey
changing ficld and laboratery investigaiors, cannol, i it
responsible for maost data generated durh sinee 1965,

but this narrative owes much to the efforts of FLAL Ald
rich, I.M. Bates, C.F. Burgoon, J.B. Dewoll, R.K.

Grant, Jr., F.E. Krueger, J.W, Richardson, C.W. Reinwr,
S.S. Roback, and C.B., Wurty, These investigators and |
have offered variabie responses to such problems as taxo-
nomic expertise, collecting capability and preference, ¢l




The different steenpths of the various collectors surcly
have ereated some inconsistency over the years, but this
difficulty, always minor, is now neplipibie because the
stedy area non-inseet macroinvertebrate fauna, especially
the molluscan portion, is reduced 1o a core of animals
that are tolerant of environmental disturbances and that
are almost ubiquitous in time and space in this part of the
Polomae. Indeed, this is the primary tiieme of the present
avcount, which has two additional goals. One is evaluation
of the contribution of thermal effluent to the degradation
of this fauna. The second is communication of certain
more important aspects of the natural histories of these
organisms.

Molluscan Taxa

Fresh-Water Mussels (Bivalvia: U nionidag}

Mussels exhibit a symbiotically complex life cycle
ibiller, 1974), which includes an ordinarily obligaie and
srief period of dependence upon vertebrate hosts, where
the farvae (glochidia) ave parasitic. With only a single
sweption known in Nerth America, the host invariably
safish, Therefore, disruption of the ichthyofauna usually
wopdrdizes the musse! community, as well, by removing
wme or all of the only means that mussels have for repro-
xction and vagility. The relationship between mussel and
whiis a classic example of the situation wherein plucking
snestring in the food web makes another string reverber-
e adversely elsewhere. Sadly, we do not even know the
ity of so much as one host for most of the mussels in
Sestudy arens Any relevant information beknownst (o
et inclded inthe species discussions below, Such data
seoffered as aids in improved conservation and manage-
went of the fish and mussel resources and as a stimulus
e further research into this esseatial arca of knowiedge.

The fishes, also, benefit by their symbioses with mussels,
wichidial infection is thought to induce in fish an immun-

4 1o “anchor worms” (Lernaeidae), a group of para-
e copepod crustaceans, which, especially in epidemic
soportions, can be debilitating to the hosts {(Wilson,
A6 {Now that the mussel fauna is almost gone, can
=0T worm outbreaks be expected in the study area?)
i geopraphically parochial study, Tedla and Fernando
Wy realized data that counter Wilson's conclusions.
e ds an epportunity for valuable research.) Another
“ue 0f mussels to fish is nutritional, although this ex-
wiple s weakened by the current state of the mussel com-
=itily, Many hosts are infected while feeding on expelled
Cwhidia, and juvenile mussels, in particular, are eaten
whottom-feeding fishes. Not only the fish, but also the
wae food web, profits by the presence of mussels, whose
<r-feeding mode cleanses the water. Finally, the cco-
fematic values of mussels are intensified by the great
~emass and large number and variety of individuals in a
sdng community.

he need for identitication of Potomac basin mussels
sael by Burch's (1973, 1975b) and Johnson's (1970}
srnographs, With the exception of Lampsilis ventricosa
Songoronta (Ortmann, 1912), their nomenclature and
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specics concepts are used in the following accounts,

Elfiptio complanara

The Common Spike (Fuller, 1977) is the “*weed” ninssel
of the Atlantic drainage, where it is ccologically and peo-
graphically almost cosmopolitan. Old speeimens ¢an still
be found in the study area. Farther below in the basin, as
above the Great Falls of the Potomac (1.8, DeWolr,
personal communication), £, complanata remains abun-
dant. Recorded hests are the Yellow Perch {Percidacy,
Perca flavescens (Mitchill) (Lefevre and Curtis, 1912;
Matteson, 1948), and the Banded Killifish (Cyprino-
dontidae}, Fundidus diaphanus {Lesueur) (Wiles, 1973).

Elliptio ianceolata

This identification conforms to Johnson's (3970) con-
cept of the (Fuller, 1977) Yellow Lance, which, however,
is surely a composite of two or more species. The epithot
fanceolata is probably best applied to certain southern
populations. The correct name(s) for Potomae basin repre-
sentatives of the lanceolata-complex remain(s) moot,
This Lance has been an unimportant species in the study
area, where It has been encountered only once. More re-
cently (1968), I found a few specimens in the Monocacy
River where there was far less sediment than in the fower
reaches of the Monocacy and the Potomac Rivers today.
On the other hand, sediment is perhaps inaccurately ime
plicated in the rarity of E. fanceolara: 1 know of flourish-
ing Lance populations in heavily silted tidal creeks on the
Hastern shore, for example. More probable is that this
species was always naturally rare in the study arca, per-
haps because of host fish unavailability. Unfortunately,
the host fish for this Lance is unknown (Fuller, 1974).

Lasmigona subviridis

The Green Floater (Fuller, 1977) is very tolerant of sila-
tion. During the last decade it has declined in the study area,
but juveniles {reflecting successful recruitment) are still
encountered. No glochidial hosts are recorded for L,
subviridis (Fuller, 1974), but Lefevre and Curtis (1910,
1912} identified certain centrarchid and cyprinid fishes as
hosts of certain at least nominally congeneric Mississippi
basin mussels. Kakonge (1972} has recently tabulated five
fishes as hosts of L. compressa {Lea}, a possibly sybling
species: Common Shiner, Notropis corriutus {Mitchilly
Fathead Minnow, Pimephales promelas Rafinesque;
Creek Club, Semotilus atromaculatis (Mitchill) (a4
Cyprinidae); Brook Stickleback, Culaea inconstans (Kirt-
land) (Qasterosteidae); and Rock Bass, Ambloplites
rupestris (Rafinesque) (Centrarchidae). The availabic
evidence strongly suggests that the investigator who is
inferested in identifying hosts of the Green Floater should
concentrate initially upon the Cyprinidae, several of whose
members are known from the study area (J.J. Loos, per-
sonal communication).

>

Alasmidonra varicosa
The Brook Fioater (Fuller, 1977) is usually a peculiarity
of small upland streams and is out of its element in the



stiedy weea, where 30 o been recorded Just once, This

species B some tolerance of siland (vors riffles, so ity
ranity o the stady area is rrobably caused by few or no
steiGehle elochiidiad hoss, None is known (Fuller, 1974y,
bt wsvbling species, A, mareinaia (Say) of the Mississippi
and the upper Susquehanna River basin in the
Atlantic drainage, has several recorded hosts {Howard
and Ansen, [922): White Sucker, Catosiomus conuner-
soni (Lacepede); Northern Hog Sucker, Hypentelium
tipricans {Lesucur); Shorthead Redhorse, Moxostoma
macrolepidotum  (Lesueur) (alf Catostomidae); Ambio-
plites rupestris; and Warmouth, Lepomis gulosus (Cuvier)
{(hoth Centrarchidac),

fueiin

Anedarnita cataracta

Next to Elliptio complanata (above), the Pond Floater
{Fuller, 1977) is the most abundant and commeonly encoun-
tered mussel of the northern Atlantic drainage and is the
species that is most characteristic of impoundments and
natural ponds. Understandably, 4. catarecia has never
been found commonly in the study area, with the note-
worthy exception of a small colony that was discovered
adong the Virginia shere just downstream from the Dicker-
son SES during the late Sixties. The colony persisted until
a few years ago, when it disappeared, probably because
the river floor lost much of its sedimentary character at
that point. Such physical factors are surely the cause of the
poor success of this species in the study area, where con-
genial glochidial hosts are common enocugh (I.J. Loos,
personal communication) to facilitate completion of the
mussel’s Tife cycle. Three fish hosts have been identified:
Catostamus commersoni {(Wiles, 1975); Carp {Cyprinidae),
Cyprines carpio Linnacus (Lefevre and Curtis, 1910):
Pumpkinseed (Centrarchidac), Lepomis gibbosus (Lin-
macusy (Conner, 1905), Wiles (1975) smplicated three more
species: Threespine Stickleback, Gasterosteus aculeatus
(Linnacus); Fourspine Stickleback, Apeltes quadracus
{Mitchill); and Ninespine Stickleback, Pungitius prengitiug
{Linnacus) (alf Gasterosteidae), The concerned experi-
mentalist initially might usefully be guided by a knowledge
of the hosts of a presumably sybling species, Anodonia

grandis (Say) of the St. Lawrence River basin and the

Interior Basins of the United States and of Canada {see
Kakonge (1972) and Fuller (1974)). .

Straphities undulatus

The Strange Fleater is that rarity amongst fresh-water
tiussels whose glochidia can facultatively metamorphose
without parasitism (See Fuller, 1974). Fishk hosts are
known: Semorilus atromaciiaius {A.D. Howard, feste
Kol Barney in Baker, 1928): Fundulus zebrinus Jordan
and Gitbert (Cyprinodontidaey, Rio Grande Kiilifish {Eliis
and Keim, Y918y, Lepomis cvanelius {Rafinesque); Green
stndish Ghidy, and Micropterus sahnoides (Lacépede),
Largemonth Bass (Howard, op. cit.) (both Centrarchidae).

Livumia nasuta

The Lastern Pondmussel (Fuller, 1977} is an Atlantic
driainage species that is characteristically restricted to tide-

waters, Ttis nof expected in the study area and, in fact, was
found there only once. Glochidial hosis of a nominal
congener, L. subrostrata (Say) of the Mississippi buasin and
the Guif drainage are known (Lefevre and Curtiv, 1912y,
but nonc is suspected for /.. nasuta except Fandulus
diaphanus (1.]. Bereza, personal communication), iself
an essentially tidewater fish.

Lampsitis ventricosa cohongoronta

Asg elsewhere in the Atlantic drainage (sce Johnson,
1970}, the Yellow Mucket {L'uller, 1977), L. cariosa (Say),
was the only representative of its genus in the Potomac
basin for miilenia—until around the turn of the century,
when the Pocketbook {(Coker, 1915), L. ventricosa
(Barnes), was introduced, probably as glochidia encysted
on fish (Ortmann, 1912}, The latter species spread widely
and successfully at the expense of the former (Marshall,
1917, 1918, 1930), which apparently is now exterminated
throughout much {and perhaps all) of the basin. Mussels
are sedentary creatures as adults and, presumably, cannot
actively compete with one another except for hosts held
in common. Nothing is known about the Yeliow Mucket's
(Fuller, 1974), but several host fish are identificd for the
Pocketbook (Coker, et al., 1921; Lefevre and Curtis, 1912;
Reuling, 1919; Wilson, 1916): Bluegill, Lepomis macro-
chirus Rafinesque: Smallmouth Bass, Micropierys
dolomieui Lacépide: M. salmoides; White Crappie,
Pomoxis annularis Rafinesque {g/! Centrarchidac); Perca
Slavescens; and Sauger, Stizostedion canadense {Smith)
(both Percidae). It is probable that the introduction of
L. ventricosa was mediated by one of these species and
that L. cariosa failed in competition for one or more of
them, several of which were introduced to the Potomac
basin late in the Nineteenth Century (Smith and Bean,
1899),

Fingernail, Pill, and Pea Clams (Bivalvia: Sphaeriidae)
Because of their small sizes in comparison to the
unionids, sphaeriid clams are recorded less frequently
and with greater taxonomic uncertainty. Not even the fine
monographs by Herrington (1962) and Burch (1972,
1975a} obviate all difficulties in identification. Burch's
species concepts and nomenclature are employed below
because they are adequate for discussion of the limited

- study area {auna. The following discussion is briel be-
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cause, as a group, the Sphaeriidac are far more toleran
of environmental disturbances than are the Unionidae and
thus are fess valuable to the present inguiry,

Another advantage of Burch’s (1975a) latter work is
that it permits easy distinction between Nearctic Sphaer-
lidae and Corbicuta manilensis {Philippi), the Asiatic clam.
‘This species has a well deserved reputation as a competi-
tor for space required by mdigenous benthos, This and
other aspects of the “‘Corbicuia problem’ are reviewed in
such recent papers as Britton and Murphy (1977}, Fuller
and Goulden (19763, Gardner er af, (1976), Rodgers et af.
(1977), and Sinclair (1971). Two especially important
sources for forthcoming information are The Nautilus
{edited by R. Tucker Abbott, Delaware Museum of Na-




tural History, Greenville) and Corbicula Newsletter (edited
by Jack S, Mattiee, Oak Ridge National Laboratory, Oak
Ridge, Tennessee).

Carticula manidensis s unrecorded {rom the Potomac,
butl is has the basin bracketed because the Asiatic clam
alrcady oceurs in the Delaware River (Futler and Powell,
19733 to the north and the James River (Diaz, 1974) to the
south. It is only a matter of time before C. manifensis
appears in the Potomac basin. Such is its vagility that to
suppose that the Fall Line at the Great Falls of the Poto-
mac will arrest its upsircam mobility is indefensible. The
Potomac River is greatly modified by man, and there is
evidence (e.g., Fuller and Imiay, 1976) that human activ-
itics enhance the spread of Corbicula, There can be little
doubt that the Asiatic clam will reach the study area in
due course—in which case there will be additional cause
far concern because of lurther evidence (Fuller and Rich-
ardson, 1977 that Corbicula competes actively with fresh-
water mussels, to their detriment.

The study area sphaeriid fauna has consisted of indeter-
minaie pea clams, Pisidivm spip?). and twe fingernail
clams, Sphaerium simile and 8. transversum. All species
but the last have been rare and environmentaily unimpor-
tant in the area, but S. frgnsversiwm is significant. This
species has been ecologically, geographically, and numer-
ically prevalent in the study area, and it remains one of the
dozen-odd non-insect macroinvertebrate survivors. For
about the last half-century S, frunsversim has been recog-
nized as very tolerant of organic ioading, siltation, and
attendant environmental damage (Zetek, 1918; Fuller,
1574). This species’ durability in a troubled study area is
thus casily understood. In addition, it is one of the few
Nearctic sphaeriids whose “biology of adversity’” is some-
what chronicled, by Gale (1969, 1972, 1973, 1977} and
Thompson (1973).

Gill-bearing Snails {Gastropoda: Mesogastropoda)

Because of the justified assumption that the fortunes of
a gilled animal are inextricably tied to water quality,
“prosobranch’ (or “‘operculate’’) snails are, as a group,
considered sensitive to adverse water quality. The general-
zation, however meaningful, is partially excepted by those
of the study area’s gill-bearing snails that are tolerant of
organic load and silt probiems that plague (or plagued) the
Polomac,

Valvata tricarinata

Recorded once, this species has been a great rarity in
the study arca. My experience of Valvara (including ¥
tricarinaia) is that its members prefer submerged vegeta-
tive matter (deadfall, weed beds, milled timber, etc.),
which is uncharacteristic of the area.

Amnicolalimosa
This is another lover of weed beds (Horst and Costa,

1965), which have rarely been encountered in the study
area.

Bithynia tentraculata
The Faucet Snall (Emerson and Jacobson, 1976) is a
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European exotic that first appeared in the Nearctic region
(U.S., northern Mexico, and southern Canday alimost a
century ago, but did not become an ccoforce untii much
fater, when (and where) the native river snails (Plewrocer-
idae; e.g., Goniobasis virginica, below) began to fade.
As a filter feeder, B. remtaculata endures the sediment
accumulation that eliminates the grazing pleurocerids,
and then it multiplies, eventually overrunning the space
formerly occupicd by the indigenous snails and, presum-
ably, preventing their resurgence even though conditions
may have improved (Sce Harman, 1968a, 1968b, 1974).
The species was firgt noticed in the Potomac River many
years ago (Pilsbry, 1932; Marshall, 1933} and occasionally
was encountered by Academy personnel (Lo, since 1956},
The Faucet Snait has recently become distinetly miore
populous in the study area, though still far from abundant,
The largest individuals and colonies of my experience were
found in ¢crevices of submerged wood.

Gillia altilis

This tiny snail is easily confused with juveniles of the
two foregeing species, but can be found in carly Academy
samples from the study area. I first (and last} encountered
G. altilis, at Station 1, in 1965, 1t was then characteristic
of silty rock pools, which habitat persists, but the speeics
has apparently disappeared. (I am indebted to Dr. William
J. Clench for the taxonomic determination of this species,
which was illustrated by Stimpson (1865).)

Mudalia carinata

Once abundant in the swiftest riffles, this spoecies,
surely another victim of sedimentation, has not been found
alive in the study area for several years and was never com-
mon (even at Station 1) after the middic Sixtics.

Gonlobasis virginica

Little more than a decade ago, this snail inhabited the
study area in the untold tens of thousands, Now almaost
all are gone. There must be a minute refugial population
lingering on, for occasional living specimens (but no
juveniles) can still be found. This lack of recruitment and
the increasing success of Bithynia tentaculuta (above)
suggest that G. virginica would probably be extinguished
in the study area even if favorable conditions are restored.
Not even the devastation of the fresh-water mussels is a
loss to the area more dramatic than the effective extinetion
of G. virginica.
Campeloma sp. :

Recause of the troubled taxonomy of this genus {see,
e.g., van der Schalie, 1965), 1 refrain from giving the study
area’s population of Campeloma a specific epithet. C.
decisa {Say) is a tolerable, traditional name. Campelonia
is an eddity among gilled snails in that it thrives on the very
conditions (chiefly sedimentation and organic loading)
that have been so inimical to its relatives in the study area.
It is a mud-loving, burrowing scavenger that was onge
very common in the organically enriched weed bed along
the Maryland shore at the upstream terminus of Statien L.



Sedimenttion inereascd, during the Sixties but enrichment
abated (s evidenced by near climination of the weeds),

ned habirat ke this, so congenial to Campeloma, largely
dicippeared. Consequently, this snail persists in the arca,
bt marginatly in comparison to its former local populous-
ness, Irenically, this scavenger has declined partly because
sedimentation abated during the Seventics. In addition,
recent sediment seems to be more coarse, as though it
originted from construction projects and storm scwers
instead ol as a result of soil erosion, I am instantly re-
minded of the gradual shift from rural toward urban land
use in the middle Potomac watershed.

Liovplax subcarinata

This species is ecologically similar to the confamilial
Campeloma (above), but was rarely recorded from the
study arca. This is understandable because, except for
disjunct populations in North Carolina (Clarke, M.S.:
Fuller, 1977) Lioplax subcarinata is at the southern end of
its range in the Potomac basin (Clench and Turner, 1955).
Whether this snail was ever an important faunal element
in the study area is moot,

Air-breathing snails (Gastropoda: Basommatophora)

With the exception of the bivalve Sphaerium iransver-
st (above), pulmonate snails are the only flourishing
mollusks among the formerly rich study area fauna. As
such, they are discussed here as a group (the component
spevies are listed inTable 1), Because they use lungs for gas
exchiange, pulmonates require water chiefly for moisture
and are to that degree independent of water and its varying
quality (within toxic limits, of course). This independence
is furthered by their favoring the water’s margin, on soil
and on fioating objects. This habitat is especially charac-
teristic of the genera Physa and Lymnaea, a partial excep-
tion is the fresh-water impet Ferrissia rivularis, which is
cqually tolerant of riffie life. Pulmonates have fared well
over the years in the study area. In terms of number and
varicty of species and of relative and absolute numbers of
individuals, they have remained essentially as in 1965,
when [ irst visited the area, Because of reductions in other
aspects of the macroinvertebrate fauna, these snails are the
dominant clement.

Discussion

Ore readily infers from the foregoing remarks about the
molluscan fauna in (he study area that the damage that it
has incurred during the last two decades can explicitly
or dmplicitly be ascribed to several kinds of adversity:
sedimentation, heightened water temperature, symbiotic
retationships, and toxins.

(Scouring caused by floods can damage the macroben-
thos, and this factor should be added to those just men-
tianed, especially in view of the considerable flooding
experienced by the middle Potomac River during recent
years. However, flooding can be natural or abetted by
man-induced factors. There is no doubt that scouring—
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as in the cases of Anodonta caturactu and, perhaps, Cani-
peloma sp. {(abovel—has harmed sty area nnereinves-
tebrates, including mollusks, but the contribution by
human activities (deforestation, tillage, <bopping mall
construction, etc.) to flooding remains uncertain, Accord-
ingly, while acknowledging that natural, possibly cycical
scowing may well be partially responsible for adverse
effects discussed in this review, I presently refrain from
extensive discussion of the flooding issue).

Accumutation of sediment has been widely documented
as probably the chief “river kiler™ in America. Degrada
tion of the middle Potomac River moelluscan fauna is no
exception to this premise. Sediment is indicted as the
primary abuse leading to elimination of the grazing oper-
culate snails and of most fresh-water mussels. Sediment
reduces substrates for feeding and epg laying by these
snails, and it provides a tow-density substrate that is lethal
for all stages of the mussel life cycle except for the briet
period of larval parasitism. Probably not even embryonic
stages are spared, for sediment {in this case suspended,
not seitled) (generally understood as turbidity) interferes
with fish vision and behavior and thus obstructs the nor-
mal course of glochidial infection of the host,

1t is useful at this point to emphasize that the two-decade
decline of the non-insect macroinvertebrate fauna is
largely a function of the decay of the mollusk community,
especially its operculate and naiad sectors. In other words,
in order to understand the net destruction of the non-
insect invertebrate macrobenthos, only knowledpe of the
fates of certain mollusks is required. There is no point in
burdening this narrative with graphical representation of
the molluscan “‘decay-curves,” for they closely approxi-
mate those for certain insects in Roback’s (1978) com-
panion piece in this “‘Proceedings.”

Water temperature is an important issue in the present
context only insofar as the Pepco Dickerson SES has an
Impact upon the study area’s molluscan fauna. Recent
data generated by the Academy indicate that, as would be
expected, this SES has a quantitative impact upon the
invertebrate macrobenthos. This impact has been detected
only in the immediate vicinity of the Dickerson Plant and
has no apparent effect upon the composition of the nearby
molluscan assemblage or upon other qualitative aspeots
of the non-insect macroinvertebrate community. Fairly
said is that thermal poliution has caused minor probloms
in the study area and that it is itself a minor problen in
comparison to other depredations, caused chicfly by sedi-
ment.

Adverse symbiotic relationships are imporiant matters
for study area mollusks. Problems associated with the re-
lationship between fishes and naiades were discussed
above. Other problems have to do with actual and poten-
tial competition among mollusks. Bithynia tentaculuta,
the Faucet Snail, appears to seal the doom of grazing oper-
culate snails in the study arca. The fresh-water mussel
Lampsilis ventricosa cohongoronta has thoroughly over-
run 1ts indigenous congener L. cariosa in the mainstem
Potomac River. The legitimately anticipated appearance
of Corbicula manilensis, the Asiatic clam, in the Potomac



tasin will probuably destroy most mussels® chances of re-
surpenee even ) present environmoental adversities are
reversed, Subtic, biolopical phenomena sometimes deserve
the tabel Ueoibntion” as much ag do physical and/or chem-

fooairy discussion of the decline of a biotic fraction
Auwhere, the role of Tacis substiances must be considered.
Such a role has hardly been demonstrated in the study
area, but the failure of certain mollusks (e.g., Anodonta
cwlargcta) in otherwise at least somewhat congeniat habi-
tats hints at the presence of toxins. Additional, chemically
sophisticated rescarch is required before this question can
be resoived.

What caused the middie Potomac River moiluscan com-
munity to “‘turn the corner”” into decline? The reasons
are unclear, although sedimentation and turbidity appear
to be major factors. The timing of this *‘cornering’’ is
somewhat more clear, According to J.H. Hendrickson,
Jr. (personal communication}, analysis of presence/
absence data for “‘poilution-tolerant’” and *‘-intolerant”
mollusks after the method of Bross (1958) shows that the
moliuscan commuriity at a given station underwent sig-
nificant change in either 1967 or 1968. In other words,
the ““turning point’” came approximately 10 years ago or
i the late Sixties, as already suggested.

The resuits are tragic. Most of the affected mollusks
are extinguished in the study arca or their populations
have sunk probably below recruitment level, Morcover,
this decline is paralleled in other macroinvertebrate
groups, even among such reputedly “‘tolerant’” animals as
aquatic earthworms, whose representation has shrunk
essentially 1o the (fortunately) easily recognized Branch-
iura sowerbyi Beddard (concept of Brinkhurst, 1968},
which remains common in the rootstocks of “*water wil-
low' throughout the study area.

On the other hand, there is some cause for hope. At
least one freshewater mussel, Laesmigona subviridis,
the Green Floater, is reproducing in the study area, how-
cver marginaily, Another example is the species-rich as-
semblage of unusual bryozoans that can still be found:
Urnatella  pracifis  Leidy (Entoprocta) and Hyalinelia
punciatae {(Hancock) and Paludicella articulata (Ehren-
berg) (boilh Bctoprocta) {concepts of Bushnell, 1974),
Like the occurrence of the snail Bithynia tentaculata,
the presence of these filter-feeding animals indicates that
suspended sediment is & probleom less than precipitates in
the wren. Finally, 1 recently took gemmule-bhearing (and
therefore fdentifiabley colonies of the sponge (Porifera)
Foteromeyenia fatitenta {Potts) {concept of Penney and
Racek, 1868y from rifffes in the Monocacy River just
above its contluence with the Potomac. 5o rarely ¢ncoun-
tered is this organism that almost nothing is known about
it natural history {Harrison, 1974) other than Bushnell’s
(1971} account of a possibly aberrant population in Middle
America. Some jewels remain to reflect the glory that was
the Potomac fauna not long ago, but, given the biotic
difficulties afoot in the upper basin (see other papers in
this volume), one can only wistfully anticipate the better.

summary

Surveiilance by the Academy of Natural Scienves of
Phifndelphia on behall of the Pepeo Inckerson 515 over
the Tast 20 years revealed that the middie Potone River
nor-inseet macroinveriehrite community has grvely Jde-
chined, This decline is larpely o matter of the fiture of the
mobuscan fauna. This fathure, in turn, hag been caused by
grear reductions of the faunas of gilled soails and fresh-
water mussels. Graphical represeatations of these losses
are similar to those offered by Robiack (1978) for certain
study area insects.

There is some prospect that these zoological misfortunes
could be reversed were relevant environmental problems
rectified: a small number of macroinvericbrate raritics
persists in festimony to what the Potomac basin could
support, were it given adequate conditions.

The present inadequate conditions consist of at least
sedimentation, adverse water temperature, the onslaupht
of exotic organisms, and the effects of toxic polutanis.
The impact of toxing remains moot, and that of alicn
organisims is largely potential as yet. Thermal effects are
local and quantitative and have no apparent further impact
upon the compaosition of the non-insect macroinvertebrate
community. Any historical effects have long since been
veiled by sedimentation, which has reduced the study area
community essentially to a core of species that are more
or less notoriously tolerant of environmental disturbances.
These animals are dominated by the pulmonate snails.

Certain other topics and factors that have doubtless
influenced this community require a great deal of further
elucidation. These inciude changing quantity and composi-
tion of sediment; possibly cyclical, natural evenis (e.g.,
flooding); scouring as a result of high water and/or coarse
sediment; changing land use in the middle Potomac water-
shed; and interaciions among these.

Tabie 1

1ist of molluscan taxa encountered in the study area
(as defined in the Introduction). Taxonomic problems
remain in the genera Pisidium, Campeloma, and Physa.
Authorities for specific determinations are given in the
text. The suprafamilial classification of the Bivalvia foi-
lows Newell (1965}, The suprageneric gastropod classifi-
cation is that of Taylor and Sohl (1962). The specics con-
cepts and nomenclature of Harman and Berg (1971) are
usually those employed here for pulmonate snails (Basom-
matophora).

Phylum Mollusca
Class Bivalvia
Subclass Palaccheterodonia
Order Unionoida
Family Unionidae
Elliptio complanata (Lightfoot)
E. lanceolata (Lea)
Lasmigona subviridis (Conrad)
Alasmidonia varicosa {(Say)



cdvictosti caturacta (Say)

Straphiy wndulatns (Say)

Fagteniic nasteda {Siy)

!,mu;wf/f\' veiiricosa coftongoronia (Orimann)
dily

ridag
.'3';::':;:: vivenn simile {Say)
N ofransversann (Say)

ji\

Prisichiten sp{p7).

Chass Gastropoda

Sabolass Stroptoncura

Crrder Mesogustropoda

Fantly Viviparidae
Cueinpelania sp.
fioplax sulicarinata (Lea)

Family Valvatidae
Valvaia tricarinagta (Say)

Family Hydrobiidas
Amnicola limosa (Say)
Bithynia tentaculara {(Linnaeus)
Gillia alrilis (Lea)

FFamily Pleuroceridae
Mudalio carinata (Bruguicre)
Goniohusis virginice (Gmelin)

Subclass Euthyneura

Order Basommatophora

Family Lymnaecidae
Lymnaea humilis (Say)

L. columella (Say)

Family Physidae
Physa sp.

Family Planorbidae
Menetus difatatus (Gould)
Helisoma triveivis {Say)
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