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Abstract

siudics  involving  benthic  maero-
mverfebrites in the Tennessee Valley
s2ion have generally shown that benthic
[t ny be Bmited by siltation, rheo-
Getde deprivation, water level fluctua-
Conyinerensed hydrostatic pressure,

i, and most pertinently by hypo-
‘i oxygen deficiency in the storage
s mnents,
short plankton-to-fish food chain
cochrnetanistic of Valley storage im-
soveubmients and to some extent of
toweibrovgh reservoirs, Despite loss of
=athie {auna, the Valley impoundment
Sebiry s now at least fifty times that of
B younded river,

Benthie fauna is of little importance
BTV A storage impoundments, Limited
wathiee fauna below some storage im-
sotmibinends has bheen  atlributed  to
coonadly low oxygen tension. Benthic
Leasn below most mainsiream  flow-
onsh rmpoundments is typically rheo-
i, meluding mussels, residual popu-
~dions of snudls (Pleuroceridae), sponges,
crvavon, and insects.,

frecline in numbers of species of

el (Unionidae), especially Cumber-
cdinn forms, has been associated with

soundments. Few Unioninae but sig-
afiant numbers of Anodontinae and

Lampsilinaze have been able to colonize
postimpoundment mud-sand shallows of
flow-through impoundments.

Decline in snail {{o) populations in the
eastern Valley and pleurccerid popula-
tions throughout the Valiey is associated
with habitat alteration as a result of
impoundment.

Introduction
Numercus papers have been addressed

to the effects of impoundment on water
quality and fisheries in the Tennessee

Vailey. Work on benthic macroinverte-.

brates has been cursory or secondary to
fisheries investigations for the most part.
Wiebe (1958) briefly discussed the ef-
fects of impoundment upon benthic
macroinvertebrates in  the Tennessee
River system. This paper brings together
some of the pertinent works that have
been addressed to analysis of benthic
macroinvertchrates in  the Tennessee
Vailey over the past 50 years.

Effects of impoundmeni on faunal
assemblages and changes in the relation-
ship between structure and function in
the aquatic environment resuliing from
impoundment are discussed. Effects of
impoundment on the fauna in the Clinch
River above and below Norris Dam are
considered as a model of Tennessee
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Valley Authority (TVA) storage im-
poundments and their effluents. Effects
of mainstream impoundments on the
original endemic molluscan fauna are
considered representative of this type of
habitat alteration.

Preimpoundment Studies

Published reports specifically on pre-
impoundment bottom fauna have been
prepared only for Watts Bar and
Cherokee Reservoirs, but considerable
data exist in unpublished form and in
restricted faunistic studies.

The aquatic Mollusca in the Tennessce
Vailey and contiguous regions have been
studied extensively, T. A. Conrad
(1834), according to Orimann (1924),
observed the extensive mussel fauna at
Muscle Shoals on the Tennessee River in
Alabama. An excellent paper on a
benthic group is “Variations and Eco-
logical Distribution of the Snails of the
Genus 1o which was compiled by
Adams (1915).

Ortmann (1918} reported 44 mussel
species in collections from the Clinch
River below the present Norris Dam site
and above Clinton, Tennessee, {Moore
Ferry). Collections from Edgemoor, mile
478 (now in Melton Hill Reservoir),
Anderson County, Tennessee, contained
34 species of mussels. Ortmann collected
at other stations in the upper east
portion of the Tennessee River basin.

Most of the endemic molluscan fauna
“reported by Ortmann have been an-
nihilaled either by pollution or by im-
poundments or possibly by a combina-
tion of events. He also noted in this
paper that the Tennessee Valley region
was a chiel center of mussel develop-
ment and an area better represented by
this group than any in the world.
Conrad, Lea, and others (Ortmann,
1918} described many  species that
originally came from this region. He
recorded sources of pollution affecting
mussels at Saltville, Vigginia; Asheviile
and Canton, North Carolina; and Tellico
Plains, Tennessee. e also speculated
that the effect of dams, such as the one
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on the Nolichucky River at Greeneville,
Tennessee, would have an ever-incrensing
deleterious effect on mussel populations.

Ellis {1931), in reporting work for
1930 and 1931, noted the extent to
which mussels were affected by siltation
caused by temporary and permanent
obstructions of streamflow, Howoever, he
noted that where wing dams or other
obstructions of flow were present there
was  accelerated  siltation  caused Dby
slower stream velocily behind the ob-
struction and changes in water current
patterns, resulling in  further under-
cutling of banks und channels. Silintion
during this period was much greater than
it is presently,

Ellis (1936) reported that dams suf.
ficiently large to create deep pools with
low current velocity may result in
thermal and silt stratification in summer.
He measured the millionth intensity
depth (m.i.d.) or point at which light
would be reduced to one-millionth of ity
surface intensity in Wilson Reservoir,
Alabama, Tennessee River, and illus-
trated the definite stratification of silt
due to impoundment. Measurements on
August 24, 1931, showed that a vertics
distribution of siit measured in terms of
m.a.d. was as follows: 1,147 mm al
surface; 1,070 mm at a depth of 15
meters; 1,127 mm at 18 meters or the
bottom of the epilimnion; 4,143 mm o
21 meters; and {rom the 24th meler level
to  the bottom, clear water with
7,860 mm. He concluded that erosion
silt  alters  aquatic  environments by
screening out light, affecting heat radia-
tion, blanketing the bottom, and relain-
ing organic material and other substances
which may affect benthic fauna.

Hickman (1937) recorded the
numerous species of mussels and snails in
the Norris Dam site area of the Clineh
River with special atiention to snnils of
the genus lo. She predicied that the
Norris Dam flood control project would
have a det.riorating effect on the mol-
luscan founa, and there are no post-
impoundment records of fo in the ares
she studied.

Folfowing closure of Norris Dam on
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March 4, 1936, A. R. Cahn coliected
mussels extensively below Norris Dam in
the dewatered riverbed. Between March
4 and June 1, 1938, he identified 45
species of pelecypods (unpublished TVA
report) and oblained data on abundance
of 9 species (Table 1), The preimpound-
ment molluscan fauna both above and
below Norris Dam represented a “‘satu-
rated population densiy” or a density
limited primarily by lood supply. When
the water was again at low stage, 4
months later, not a single mussel speci-
men could be found in the study area.
Tarzwell {1038} reported on  the
benthos changes In the Clinch River
bolow Nomis Dam following closure. He
noled thot water released from the dam
i dune had o oa tewmperature of 8.9°C
(487 ¥} rather than in the 26.7°C
(807 ¥Y range atlained prior to impound-
moent. Benthos density  below  Noiris
Dam was small in comparison with the
more  productive trout streams. Most
significant was the lack of organisms
considered to be suitable trout food. Ie
noted the rarity of caddisfiies, mayfiies,
stoneflies, and dragonflies which indi-
cated that the Clinch River had not
developed a typical trout stream bottom
fautia. Snails were abundant in his
samples and accounted for 97% of the
biomass. All other organisms constituted
93% of ithe total population number but

Wy

Tuble I —Arcal densify of nine selecfed
species of mussels below Norris Dam!

Average/3048 m

Species {100 ft) river
Amblema (cosfate} plicala (Rafl) 83
eadrula metancorg {Ral)) 82
Cvelonafas tubercudale (Rafl) 74
Plourobema cordatum {Raf.) 132
Acilnonaias caringfo {Barnes} 121
Ligmia recla latissima {Raf.) 76
Lampsilis ovata (Say) 91

Lampsilis fovata) veniricose {Barnesy 83
Lannpsilis orbieulata {Hildrethd 68

Total 815

! Modified from unpublished TV A report by
A. R, Cahn (1936).
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only 3% of the total weight of bottom
organisms. Standing crop of botliom
fauna, exclusive of snails, averaged
5.5 kg per ha, He noted an average
number of 406 organisms per 0.093 sq m
(1 sq ft), including snails, for all samples
taken,

Pfitzer {1962) examined the area be-
low Norris Dam in 1951 and reported an
average of 40 organisms with a volume
of 090 cc per sq fi. He noted, with
reference to food habits of fish, that the
Norris tailwater provided a monoto-
nous diet for a mature tailwater. Norris
is the oldest of Valley cold.water tail-
waters with a 0.038 m/km gradient
(2 ft/mi). Only a few small invertchrate
species have replaced its original bottom
fauna.

Benthic samples typical of that sec-
tion of the river contained Lirceus sp.
which was the most important fish food
organism apart from algae {Cladophora
erispata) (Tables 2 and 3). Plitzer (1954)
noted a Emited amount of rainbow trout
reproduction by return of only 10% to
15% fin-clipped to non-fin-clipped fish
of 500,000 fingerlings clipped and re-
leased. He indicated that reproduction
apparently occurred in small streams
tributary to the tailwaters rather than in
the tailwaters below the impoundments
studied. A reproducing population of
trout has not become established in the
Norris Dam tailwater despite consider-
able effort through the years {personal
communication with Tennessee Game
and Fish Cornmission).

Elder (1969) reported black{lies
{Simuliidae) and midges {Chironomidae)
as the only abundani trout stream forms
in the Norris Dam tailwateyr. The lack of
typical trout slrearm macroinveriebrates
in the Norris Dam tailwater was attrib-
uted to insufficient oxygen—often less
than 4 ppm and as low as 0.5 ppm, The
low dissolved oxygen (13.0.) in the tail-
water is associated with hypolimnetic
oxygen deficiency in Norris Reservoir,

Lyman (1943) conducted a preim-
poundment bottom-fauna study of the
Watts Bar avea, Tennessee River, Tennes-
see, The study was designed to de-
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{Numbers in parentheses indicate volume in cubic centimeters)

Average per
square meter

Average per
Tendipedidae Isopoda Gastropoda Total square foot

Ephemeridae

Plecoptera

1951
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Each sample represe

H

9.1 cc are not included.

nts four bottom samples of one square-foot each, Volumes less than

2
3

Near mouth of Mili Creek (probably Clear Creek) approximately 1.5 miles below dam.

termine bottom fauna potentially avail-
able as fish food in the lotic environment
to be included in the mainstream Watts
Bar Reservoir (Table 4) for comparison
with fauna found in a preimpoundment
study on the Holston River which was
flooded by Cherokee Dam, a storage
impoundment (Table 5).

Ephemeroptera, Diptera, Oligochaeta,
and Anisoptera made up 99% of the
total number and essentially 100% by
volume of 12 taxonomic categories
found in deep-water samples taken in the
Watts Bar area, Tennessee River. These
taxcnomic groups constituted £6% of
the total number of organisms and 90%
of the total volume at a shallow-waler
station.  The former percentage  wis
based on 122 Petersen samples and the
latter on 106 Surber samples (Table 4).

Ephemeroptera  were  numerically
dominant in both habitats, Hexagenia
bilineata in deep water and Hepta-
geniidae and Baetidae in shallow water,
Lyman (1948) pregdicted that, since
Walts Buar Reservoir would be a flow-
through type, Hexagenia nvmphs would
survive and flourish under the new and
more favorable impoundment condi-
tions. Smith and Isom (1967) reported
principal components of the Walls Bar
postimpoundment benthic fauna were
Hexagenia along  with  Chironomidae,
Heleidae, Chaoborus, oligochaetes, and
Asiatic clams {Corbicula ),

Lyman and Dendy (1945) hypothe-
sized that, since the Cherokee arca pre-
impoundment fauna was of a shallow-
water riffle type and the Watts Bur area
fauna was in part a deep-waier type,
impoundment would adversely affect the
Cherokee fauna and enhance production
of the Watts Bar fauna. This was csien-
tinlly the situntion in 1970,

Samples taken in the Clinch River
above the influence of Norris Reservoir
in June 1967 are probably minimally
representative of the preimpoundment
fauna (Table 6). Samples from the
Poweli River, also above Norris Reser-
voir, represent a fypical rheophilic fauna
{T'abie 7).

Ortmann (1925) made extensive ob-
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Tabie 3.-Contents of stomach samples of rainbow (roul collected in Norris Dam tailwaler
during 3.5-year period, 1951-1954. The figures gre the percent composition
by mumnber of total organisms per stomach’

Numhber of stomachs and months coliecled

15 i2 28 15
Oreanisms Dec.-ieb. Mar.-May June-Aug, Sept.-Nov,
Pendipedidae 385 41.3 32.6 379
Isopoda 46.0 48.1 57.4 50.6
Siails 15.0 6.0 31 94
Ephemerids 0.0 0.2 0.0 0.0
Plecaplora 0.0 0.1 0.1 0.0
Fish 0.1 0.2 0.1 0.0
Terrestrial 0.4 4.1 6.7 2.1
Alpae? {85.0)% (45.0) (35.0) (75.0)

P From Plitzer {1962).

t Approximate percentage of volume of total bulk per stomach.
Y Cledophora erispate and Ulothrix zonala were the principal forms found in the tallwater.

servations of the lower Tennessee River
mussels but  did not generally relate
lindings to ecological conditions. Van
der Schalle (1939 anticipated that im-
poundment  would  affect Tennessee
River mussels i the native mussel popu-
lafion’s reaction was similar to that of
mussels found in other ponded areas.
Ortmann {1818, 1925), Van der

Table 4.'—Abundance of major taxonomic
groups, Watls Bar Reservoir area, 19412

Percent of total
number in

deep shallow
Organisms water  water
Nematoda { Roundwornms) .14 0.45
Oligovhaela (Rarthworms) 13.86 1.39
Hirudinea {Leeehes) 002 1298
Devipodi (Crustacean) Trace 0.07
Hydracaring (Waler mites) 0.08 -
Siafdae (Dabson-flies) 0.02 2.33
Fphemeroptera {May flies) 64.10 33.61
Anisoptera { Dragonflies) 1.54 0.85
Zygoplers {Damselllies) 0.02 3.01
Coleoptera (Beetles) (.59 5.25
Trichoptera (Caddisflies) 0.20 22.33
Diptera (True flies) 1943 17.35

Total 160.00 10000

PErom Lyman (1943).
?Exclusive of mollusca.

Schalie (1939), Scruggs (1960), Bates
{1962}, Stanshery (1964), Isom (1969),
Isom and Yokley (1968, 1968a), and
Sinciair {1969) are references to the
historical and current status of the Ten-
nessee River molluscan fauna,

Postimpoundment Studies

Effects of impoundment on physical
and chemical qualities of waters in the
Tennessee Valley have been documented
in numerous reports: (Wiehe, 1938,
1939, 193%, 1940, 1940a, 1941,
Churchill, 1958; Dendy, 1946; and Esch-
meyer, 1939, 1950). This information
has not been sgpecifically related to
changes in henthic macroinvertebrate
population density or ecomposition.
Wiebe (1938) noted the absence of
immature stages of insecis, Ephemeraq,
Odonata, Trichoptera, and Coleoptera, in
Norris Reservoir, He noted the presence
of Chironomus larvae and larval Corethra
which were abundant on the bottom in
deep water. Some aquatic worms were
collected al depths of 44 m (140 ft) to
61l m (200€) in Norris Reservoir in
1987. Ostracods were the only organisms
noted in shallow-water bottom samples
taken in depths of 3m (10 ft) to 12 m
(40 £t).
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Table 5. —Abundance of major taxonomic groups, Holston River Mile 65.1 in 1941
preimpoundment samples; Cherokee Reserveir?

No.j0.093 sq m Percentage of

Organisms (1 sq ft) total number
Turbellaria (Flaiworms) 0.24 ¢.1
Nematoda (Roundworms) 0.17 Trace
Oligochaeta (Earthworms) 2.39 0.6
Hirudinea (Leeches) 6.01 Trace
Hydracarina {Water mifes) .01 Trace
Sialidae (Dobson-{lies) 2.07 0.5
Ephemeropters {Mayflies) 14.97 3.5
Anisoptera (Dragonflies) 0.10 Trace
Zygoptera {Damselllies) 0.69 0.2
Plecopiera {(Stoneflies) 0.04 Trace
Coleoplera (HBeetiles) 9.81 2.3
Trichoptera (Caddisflies) 269.26 634
Lepidoptera {Aquatic caterpillars) 0.01 Trace
Diptera (True flies) 125.01 28 4
Total 424.78 106.0

P After Lyman and Dendy, 1945.
*Based on 157 square-foot Surber samples.

Wiebe (1938) observed that dissolved
oxygen concentrations approached zero
in late summer in Norris Reservoir as a
result of movement of “stagnant water™
below the surface from the head of the
reservolr toward the dam. Subsurface
movements were accelerated by draw-
down, and these physical and chemical
changes could result in loss of significant

benthic faunal elements. Wiebe (193%)
noted that D.O. deficiency in Norris
Reservoir and its Big Creek sector was
due to B.OD. of the water at the head
of the reservoir causing D.O. depletion
within the hypolimnion (Figure 1). His
laboratory tests in 1938 showed that in
waler taken toward the head of Norris
Reservoir, where depth was about 15 m

Table 6.~Clinch River benthic jauna number ffune 26, 1867} from data furnished by the Ten-
nessee Game and Fish Commission. Figures in parentheses
are the number of organisms per (0.093 sg m (1 sg [t

Bacon's Briar Wayr Lawson’s Ceof

Organisms Ferry Creek Creek Mill ‘Tofal
Ephemeroptera 1(0.5) 50 (16.7) 17 (5.7) 97 (48.5) 44.5
Trichoptera 6 (3.0) 13 (4.3) - 45 (22.5) 17.2
Plecoptera 3(1.0) 2(0.7) - 4 (2.0) 24
Odonata - e — 1(0.%3) 0.2
Neuroptera e e — 1 (0.5} 0.2
Dipters 46 (23.0) 21 ¢7.0% - 17 (8.5) 2.0
Coleoplera 10 (5.0) 827 107y 8(4.0) 1.1
Lepidoptera — - - 1(0.5) 0.2
Annelida — 10.3) 3{1.0) — 1.8
Gastropoda 6 (3.0) 1(0.3) - 525 3.2
Pelecypoda - — = 2(1.0 0.5
Total 72 (36.0) 96 (32.0) 21 (7.0) 181 (90.5) 100.04¢




BENTHIC MACROINVERTEBRATES 185
Table 7. —Powell River benthic fauna number per 0,693 sq m (1 sq 1)
Powell River Mile
Crrpnnisms 106.6 130.3 155.0 1650 175.0
Decapoda - - 4.5 0.5 1.0
Pleurvcera 0.5 7.0 - 1.5 0.5
Vicipuris 150 3.0 - - -
Ancylidae 0.5 1.5 26.0 - -
Tubificidae - - 1.0 1.0 -
sinlidae 0.5 - 3.5 — 0.5
Chironromidae — 0.5 24 .5 - 21.0
Simulidae 0.5 0.5 = - -
Rhagionidae = - 5.0 - 4.5
Paophenidae — - 0.5 - 2.5
Elmidae : 8.5 0.5 16.5 2.0 1.0
Avschnidae 0.5 0.5 - - -
Hactidae 3.0 9.0 4.5 1.5 05 .
Hepageniidae 13.0 5.5 13.0 135 7.0
Hydropsychidae 17.0 13. 294.0 3.0 0.5
Tolal 51.0 41.5 389.0 23.0 39.0

' Modified from Anon. TVA Report {1970).

(GO fty, D.O. demand was sufficient to
utilize all of the O, in the water column
inafew days (Table 8).

Wiche (18413 reported ohservations
ot Norrts Reservoir which showed that
vimne {ishes  are vertically oriented in
rindion o density currents associated
willi stagnant water, He reported morlal-
ty of fish in Norris Reservoir during the
Aummer of 1937 resulting from hypo-
lmmetic oxygen deficiency. D.O. deple-
ten from July to October would be
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Figure 1, Dissolved oxygen profile, Norris Dam
awt Big Creek, Tennessee (from Wiebe, 1939},

sufficient to preclude benthic inverte-
brates from surviving or colonizing sub-
strate in the preimpoundment habitats
now inundated, except seasonally.

Bschmeyer (1539) found that four
principal piscivorous fishes in Norrig
Reservoir—largemouth bass, smalimouth
bass, Kentucky bass, and walleye—
showed rapid growth rates between the
1938 and 1939 growing seasons. He
hypothesized that poor bluegill growth
was due to lack of insect life as a result
of water level fluctuation.

Reporting on food habits of fish in
Norris Reservoir, Dendy (1948) noted
that benthic invertebrates were of little
importance in the food chain; plankton-
to-fish is the common storage impound-
ment food chain. The fish food chain
was short because of the lack of aquatic
vegetation and associated biola along the
reservoir margins. Annual water level
fluctuations varied from 60 to 80 ft
(18.3-24 .4 m). Eschmeyer {1950) atirib-
uted lack of extensive bottom fauna to
winter drawdowns of storage reservoirs.
This condition would be found only in
the postimpoundment overbank sub-
strate of shallower areas.
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Table 8. —Dissolved oxygen values for samples collected af Big Creek No. 8 on June 28, 1938.
At the same time three sets of samples were placed in ¢ dark compartment on the
laboratory boal and lested for ID.O. as indicaled in columns 2 fo 4.

One sel of these samples (column 4) hed formalin added
as ¢ preservative. All incubated samiples were
subject ta changes in temperature!

D.O. left in
preserved
Initial D.O. D.O. left D.O. left samples?
Depth, feet 6/28/38 1112738 7/29/38 772938
1 8.8 p.pm 31lppm 0.00 p.p.m. 6.0
b 8.1 2.7 0.00 6.0
10 7.2 2.4 0.487 5.8
ib 4.9 0.5 0.00 3.6
20 3.1 0.b 0.060 2.4
25 2.0 0.06 0.00 1.32
29 (b) 1.4 0.00 0.00 6.9

* From Wiebe (1939).

Z 1t is possible that not enough preservative had been added. Siitl there is a marked dilference

between [3.0, values in columns 3 and 4.

Eschmeyer {(1950) also noted that the
food chain in storage impoundments
does not rely on hottom food but on
planktonic  organisms. Gizzard  shad
{Dorosoma cepedianum ) and threadfin
shad (1), petenense) are ihe primary
forage species in Norris Reservoir and
similar storage impoundments in the
Tennessee Valley. Young crappie, blue-
gill, and bass are also utilized by larger
piscivorous species in Norris Reservoir.

Fitz (1968) attributed the changes in
the fish population composition of the
Clinch River, Melton Hill Reservoir area,

Jto impoundment. He reported that of a

total of 60 species, 35 species occurred
both before and after impoundment, 12
before impoundment only, and 13 after
impoundment only. Preimpoundment
benthic samples were not taken:; there-
fore, correlation between fish population
composition change and benthic fauna
cannot be made. Only a few post-
mmpoundment invertebrate fauna were
reported.

The most important benthic group in
the Tennessee River system, mussels or
naiads, has been reduced from approxi-
mately 100 species to nearly one-half
that number {Isom, 1969). The formerly
abundant species Fusconaia ebenus and

Pleurobema cordatum were the basis of a
significant mussel industry in the 1950s
and early 1968s, yielding ahout
9,090 MT (10,000 tons) annually (Isom,
1969). Since 1963, the annusl horvest
has been near 1818 MT {2,000 tons)
with F. ebenus and P, cordetum becom-
ing progressively more scarce,

The most significant changes in com-
position and distribution of mussel pon.
ulations since hnpoundment have heen
the invasion of  postimpoundment
habitats by  Anodontinae and  Lamp-
silinae and the progressive loss of riverine
mussels  (Uniloninae) in the roservoir
{Bates, 1962; Isom, 1969, Sincluir {1069)
noted that of the origingl pleurocerid
fauna only three species remain of seven
{five genera) present before impound-
ment of the Tennessee River. Scruges
(1960)  stated thal fuctors limiting
natural replacement of mussel stocks in
the lower Tennessee are changes in lish-
host associations involved in the com-
plex life histories of the mussels and
siltation in the reservoir after impound-
ment.

Bates (1862} compared the preim-
poundment and postimpoundment mus-
sel fauna of Kentucky Reservoir. Only
one species {Quadrule gquadrude)  of
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Unioninae, a formerly dominant group,
has inhabited  postimpoundment  shal-
lows  along  with Lampsitinae  and
Anodontinae, The latter was observed to
have “ecological preference” for soft
stbslrates, Butes noted that normal muse
sel reproductive activity was apparent
but that lotic to lentic transition with
ablendant increase in siltation, hydro-
stalle pressure, rheotactile deprivation,
and - possible  decrease in O, tension
ooomay have doomed to slow exiine.
bion the preimpoundment assemblage of
species inhabiting the ‘old” river chan-
el

lsomy {1969) noted the presence of
two additional Unioninae {(Megalonaias
giraniee and Amblema plicata) in post-
impoundment mud-sand shallows. Stans.
bery {1064) observed the susceptibility
of  Cumberlandian  mussel species to
banpes in the aguatic environment asso-
cialed with impoundment of the river at
Muscle Shoals. Isom (1969) noted the
effecls of sediment in concert with
avorharvest on decline of commercial
musel species in the Tennessee River,
Athearn (1967) associated decline in east
Tennessee-area molluscan  populations
with pollution and rheotactile depriva-
t1on,

I
{

smelair and Ingram (1961) reported
the presence  of Corbicula manilensis
Phitippi {Asiatic clam} in the Tennessee
River from samples taken October 21,
159, Since that date, Corbicula has been
the most suceessful invader of flow-
threugh impoundments in the Tennessee
Valley and occupies essentially the entire
length of the Tennessoe River, Many
of the tributaries to the Tennessee also
have Corbicula, including Indian Creek,
Atabama (Isom, 1968), Bear Creek,
Alzbama (Isom and  Yokley, 1968),
Buck and Buffalo Rivers, Tennessee
ttsom and  Yokley, 1968a), and Elk
River drainage (personal observation).
Corbicula has proved to be a pest in
some Industrial water supplies (Sinclair
and lsom, 1961, 1963; Sinclair, 1964)
but is utilized as food by many fishes.

Mullican et al. (1960) presented a

?
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lengthy list of typically rheophilic fauna
found in the Nolichucky River, Ten-
nessee, a tributary to Douglas Reservoir.
Although various types of gross pollu-
tion were obhserved, the faunal diversity
in this stream is significant. Patrick
(1961) reported the rheophilic fauna
from the headwaters of North Holston
River, Smyth County, Virginia. Unfor-
tunately, except for records of Mollusca,
benthie faunal lists are generally lacking
for larger Valley streams.

Chaoborus and the limnetic cladoc-
eran {Leptodora kindtii (Focke)] are
common in many of the mainstream
reservolrs in the Tennessee River (Isom
and Sinclaiy, 1963; personal observa-
tions) and may suffice as replacement of
benthic fauna in the food requirements
of some fish species, especially their fry.

A sessile coelenterate (Cordylophora
lacustris Allman) inhabits many of the
postimpoundment lower mainstream res-
ervoirs in the Tennessee River and the
Cumberland and Duck Rivers in Tennes.
see  (Isom and Sinclair, 1962). Berg
(1948), as recorded by Isom and Sinclair
(1962), associated the spread of C.
locustris with  building of locks and
subsequent river commerce. The author
has observed passive transport of Cor-
bicula in barged gravel on both the
Tennessee and Cumberland Rivers. Since
gravel, stones, and bedrock are the most
common habitats of C. lacustris trans-
portation of this type of material by
barging seems the most likely means of
its spread.

Sinclair and Ingram (1961) presented
benthos data from Pickwick Dam tail-
water which is {ypically rheophilic and is
representative of benthos composition
below mainstream dams on the lower
Tennessee River {Tahle 9).

Wiebe (1958) detailed many benefits
of impoundments including the fact that
the impoundment fishery in TVA reser-
voirs is now at least fifty times that of
the unimpounded river, although in-
crease in surface area is only about
sixfold that of the preimpoundment
streambed.
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Table 9.—Benthos from Pickwick Dam failwater, Tennessee River.!
A = gbundant; C = common; I = few

206.3 Power Line? 205.312 203,32
Organisms Left Mid Right Left Mid Right Left Mid Right
Zoothamnium F
Dendrosoma C F
Spongilla frogilis A
Trochospongill leidyi C C
Unidentitied sponge F A
Cordylophora lacusiris F F A A
Dugesia tigrina 5 2 4 4 6 14 19
Urnatelle gracilis C C C C F F F
Paludicella articulata C F F F F F
Fredericella sultana C
Pristina 1
Nais conununis 1 1 ki
Paranais
Unidentified leech 1
Unidentified beetle 1
Chuoborus punclipennis 1
Hydrobaenus sp. A 31 47 5 9 117 68 1 26 4
Cricotopuas bicinetus
Unidentified Tendipedini 1
Harnischia sp. A 5 2 29 2 1 B
Tendipes nervosus 1 4 15 2 1
Tendipes modestus 59 14 16 T 12 7 1 3
Polypedilum sp. B 1
Calopsectre exigua 2 5 3 48 3 169 103
Trycorylhodes 1 1 1 1
Stenonema 1
Agraylea 2 i
Alhripsodes 2
o Polamyia flava 41 44 19 131 234
" Hydropsyche orris 141 17 2 3 11
Choumaltopsyche 1 4 5 43 30 13
Psychomyiidae Genus A 51 22 21 30 54 92 11 193 21
Lithasia verrucosa i
Ferrissia shimekii 4 33 7 5 19
Quadrida sp. 1 1
Quadruia luberculate
Corbicida fluminea 4 1 5 11 1 7 7
Total 152 90 56 261 229 381 141 575 437
Transect totals 298 871 1,163

' Modified from Sinclair and Ingram (1961),
? Miles from mouth of river,



BENTHIC MACROINVERTEBRATES

Summary

Although the preimpoundment faunis-
tie studies available are limited, they are
sufficient for comparison with postim-
poundment studies to show some elfects
ol impoundment on benthic macro-
invertebrates,

studies have  shown  that  benthice
macroinveriebrales may be hmited hy
silation, rheotactile deprivation, water
level fluctuation, hypolimnelic oxygen
deficiency, inereased hydrostatic pros-
sure, light, and other impoundment-
associated factors. Virtuaily all benthic
fauna has been eliminated from storage
impoundments  in the Valley but
some seasonal  colonization of shallow
everbank arens has occurred.

Benthic fauna below mainstream im-
poundments i3 typically rheophilic and
includes mussels and  residual popula-
tions of Pleuroceridae.

The short plankionto-fish food chain
is churacleristic of storage impound-
ments and to some extent of mainstream
IESOIVOIEs.

Limited benthic fauna below some
storage impoundiments has been atirib-
uted 1o seasonally low oxyzen tension.

Recent decline of mussel populations
s atiributable to  impoundment  and
overhirvest, Few Unioninae but signifi-
cant. numbors of  Anodontinae  and
Lampsilinue have bheen able to colonize
postimpoundment  mud-sand  shallows.
Change in fish-host associations involved
i the complex life histories of the
mussels is deemed to be responsible in
part for decline of Unionidae.

Decline of snail {Jo) populations in the
upper Tennessee River drainage and of
Plewroceridae throughout the Valley is
msovicted with habitat alteration as a
result of impoundments.

The accidentally introduced Asiatic
clam (Corbicula manilensis Philippi) has
been a pest in some instances but is
utilized by a number of faunal asso-
viiles. It has been the most successful
wnvader of impoundments on the Tennes-
see River and some of its tributaries.
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