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The Mussel Population of an Area of Loamy-
Sand Bottom of Lake Texoma'

Carl D. Riggs and Glern R, Webb
University of QOklahoma, Norman

published accounts of stucies of fresh-water mussel populations in the
CUmted States are few. TDDuring the period when the pear! button industry
o at its height, mussel “fishing” was extensively pragticed, and the mussel
Shery intensively studied by the U. S. Bureau of Fisheries, many faunal
capers were published which listed the mussels of various lakes, rivers, and
ieginage basins. These papers included general statements on the habitat
wcoferences and the abundance of mussels, but little exact and specific data
‘n the number of mussels per unit of area of stream or lake bottom.

Information. on mussel populations in impounded waters is even more
arce.  Where impoundment occurs, undoubtedly it is responsible for the
cradication of some species which lived in the stream before impoundment;
« has little effect on other species, and even favors some species. Coker et al
(1922), stated that wing dams in the upper Mississippi River often produced
cavisvments unfit for mussels that were formerly abundant in the same
wcuiton of the river. They also stated that lakes with a free circulation of
. er seem to be favorable to mussels, garticulaﬂy those situated in the course
ot a river. This was not a reference to impoundments, however, but to lakes
weh as Lake Pepin in the Mississippi River, Similar conditions are present
i certaits impoundments, and in the absence of environmental factors decidedly
jetrimental to mussels {e.g., heavy siltation; extreme water level Quctuations;
pollution) such impoundments should support large mussel populations, in
wany cases much larger than were supported by comparable areas of the
river before impoundment.

Lake Texoma is formed by the Denison Dam which impounds the Red
River just downstream [from its confluence with the Washita River (Bryan
County, Oklaboma; Grayson County, Texas}. The United States Depart-
ment of Interior (1943), the Oklahoma Planning and Resousces Board
(1946; 1953}, and the UJ. S. Army Engineers (1948) give pertinent general
data on this ake.

The Red River, because of its heavy silt load and constantly changing
hed, is unsuited for mussels {Coker ef al., 1922; Isely, 1924). Isely (1924)2
cavefully examnined its bed in three areas (all of which are now within Lake
Texoma) and found very few mussels—32 living specimens and several shells,
representing eight species in all.  The shells ncluded: Quadrula pustufom,
Q. forsheyi (= Q. quadrula, Neel, 1941), Lampsilis ventricosa, and Anodonta

' Contribution 'of the University of Oklahoma Biolegical Station, Lake Texoma,

2 Coker et af. (1922) said that Isely (1914) examined the Red River and found few
mussels, Our examination of Isley (1914) showed no such statement. They probably
referred to Isely (1924) which was submitned to the U. 5. Bureau of Fisheries abour
194, but was never published by that organization due o World War I. This same
manuscript was later published in the Proc. Okla. dead. Sei., Vol. 4.
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grandis. ‘The living species were: Proptera (= Leptoded) Laevissing (4
specimens), Leptodea fragilis (8 specitens), Truncilla donaciformi; 2 s
mens), and Lampsilis fallaciosa (2 specimens). Pec

The Washita River alse has been classed as a poor mussel streqy, |,
Tsely (1924}, His intense collecting (one of his collecting sites no;
included in Lake Texoma) revealed 12 species, including seven of ghe eighs
mentioned above (Anodonts grandis excluded), plus Lasmigonia com .
Obliguariz reflexa, Tritogonia verrucosq { == T, tuberculata), Propter, P
purata, and Carunculina parva. Leptodea laevissima was the only abund,,
species.  During extersive seining in the Washita River during the Past fee
years, Riggs has found mussels only in the upper portions of the river,

Conditions in many of the tributaries of both the Red and Washita rige,
are undoubtedly suitable to support sizeable mussel populations of Thang
species.  This is substantiated by Isely (1924), who found a ror of ¢
species in the Red River tributaries.

No thorough study of the moliusks of Lake Texoma has beey tade.

Mollusk coliections made by classes in invertebrate zoology at the Universit,
of Oklahoma Biological Station, and those which Riggs has made incidencal,
while seining fishes, do not indicate the presence of a large mussel populasive,
either of species or of individuals. Sublette (1956) reported five species
of mussels in Texoma: Quadrula q. apiculata, Truncills donaciformis, Leptods;
laevissima, Anodonta corpulenta, and A. imbecillis. We have taken foq;
of these five species in Lake Texoma (A. corpulents exchided); also A4
grandis Carunculing parva, and Leptodea fragilic (table 1). Of the seven
species which we took, Leptodea laevissima, L. fragilis, Andona grandis,
Q. quadrula, and Carunculing parva wete taken as both living specimens and
shells. The remaining species are represented only by shells found on the
lake bottom exposed by low water. Only one of the seven species which we
took, Andonta imbecillis, was not listed by Isely (1924)3 from the Red o
Washita rivers, although it was listed as talen from several tributaries. Some
of Isely’s specimens are in the University of Oklahoma Museum of Zoology.

On July 14, 1953, Riggs visited a large flat peninsula (approximately
60 acres} mmmediately downstream from the mouth of Big Mineral Creek
in Grayson County, Texas. This area was normally Jake bottom, but due
to low water it was exposed at the time of Rigps’ visit. Several thousand
mussel shells were scattered over this ares, It had been a peanut field before
it was inundated. Some of the plow furrows fainty showed and parts of
many dead peanut plants remained, still partly rooted. About one-thiri
of this area was a very shallow hasin with gently sloping sides about 8 1o 12
inches higher than the floor. Most of the shells in this shallow basin were
still imbedded in the earth in the position of living mussels. Because of the
size and shape of the basin, its near-center focation in the large flat area, and
the rapid rate av which the lake fails during the times of year when this

planats

*Isely’s table of mussels from the Red River drainage lists Anondonta corpulents
from the Red River. From reading his text (p, 51} ir is obvious that this is a trans.

position and the species should be A, grandis (listed immediately below A, corpulenta
in the table).
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_has beert exposed (April 1 to 8 October 1 to 9, 19523, it seems almost
o that all fiving mussels fiterally “died in their wacks.” It is impmba?;le
. iy within the basin escaped. Those that retreated with the lowering
" moved toward the center of the basin where they were trapped when
7 ter fevel fell below the rim of the basiz. Most of them were probably
od by hgh water temperaturet during September and October, 1952,
‘_,.,_w (he entire area was exposed, since surface temperatures of water less
et deep are often above 80° F through mid-October, There was

o n two 18
e hat the shells had been disturbed; no human or livestock tracks

. dication t
ere cvident.
The situation seemed to offer an excellent opportunity for a population
vudv. Examination of recorded lake levels since impoundment first began
hnuary 6, 1944), and Riggs' field notes for 1949, furnished data which
eated that it was an extraordinary opportunity. The area was first inun-
ed in February, 1945. Tt remained covered until January, 1949. During
s time the depth of the water over the area varied from 0 to 19 feet, and
" nore than 3.5 feet deep until November, 1948. The area was exposed

or at least 20 days during January and February of 1949 which should have
siiled any mussels present. _

On Febnuary 3, 1949, Riggs made a careful examination of the ground
w the area and noted that “mollusks were practically nonexistent and were
wrobably quite scasce in the entite lake.” Although we have no data which
.enfy this, it is logical that such scarcity did exist when the following facts and
cossibilities are considered: (1) The lake was only four years old. (2)
“ach the Red and Washita rivers are poor mussel streams. (3) The lake
mvironment might not be suitable for some of the few streameciwelling species
hat were present at impoundment, as well as for some of the host fishes. (4}
Fhe sudden great increase in watet volume would dilute, at least temporarily,
wme of the important host fishes. (5} Much of the bottem would at fiest
he unsatisfactory to support mussels.

The area was again inundated by late February, 1949, and remained cov-
ced (minimum depth—2.0 feet; maximum—18.5 feet) until early April,
1952, It was exposed for 14 days, re-inundated by the end of April, and
re-exposed by October 8, 1952. It remained exposed until after the time
of this study, July, 1953

The above data indicated that most of the shells distributed over the
Jhallow basin represented a mussel population established between February,
1949, and April, 1952. Although many young mussels might have been
shed from host fishes over this area between April and October, 1952, none
could have attained the size of most of the specimens which we collected.
Except for the two small species, Carunculina parva and Truncille donaci-
tormis, very few shells under one inch in length were found and growth rings

indicated that very few were less than one year old. It seems unlikely that

+No data indicating temperatures lethal te mussels can either be furnished or found
in the literature, Wichout exception, however, it was noticed that in Lake Texoma mussels
caught in shallow, warm water by a falling lake level either move into deeper water or

die within two days.
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many- individuals could have migrated into the ares duting the P
pericd.  This would have required straight-line movemenr of i
yards. Remarks about mussel migration and movement by Coker, er of (1027
and Isely (1914; 1924} indicate that in favorable environment; o, ).
especially the heavy-shelled forms, rately move far from the pl s
were dropped.  Furthermore, the fact that the water fevel was f
half of the seven-month period should have caused maverent
area and into deeper water, Such movement by Leptodes
described by Isely (1924) who found that this species also moved o by
bank with rising water. Some of the larger shells of L. Laeviceimg which

collected appeared to be four vears ofd or oldet, and might have migrated jng,
the area after it was re-inundated in 1949 or 1952, It i also possible tha
some of these ofd shells are the remains of mussels that died during the 1o
exposure, or that survived the 20-day period of exposure {as

and lived on untl 1952 after the area was re-inundated.

owever, R
should have found any old shells during his examination of the area in jg5

On July 17, 1953, we visited this area of exposed fake bottom ang -
a study of the clam population based on the number of shells collecres
We had decided to establish 2 number of quadrats at random over the shalloe
basin,  All quadrats were 50-foot squares, and were laid out with four wig,
connected by heavy string, A 100-foot stee! tape was used to measure the
sides and construct the 90° angles.  We were careful not to walk throyys
2 quadrat and step on shells.

When a quadrat was established one of us walked to its center, pickin;
up any shells that were in our path, and set down a box. We then worked
away from the box in 3 tight spiral pattern, returning periodically 1o the boy
to deposit shells, After this had been done several times, we traversed ch,
quadrat in a boustrophedonic pattern, both parallel with its sides and ar 45
to them. This was continued untit no additional shells were found. Al
fragments were picked up. Each box was dated, and its contents later analyzed

away fr{;‘n éfst
laevissipmg

Tapts 1.—Kind, number, and size of mussels (shelis) found on an

area of exposed
bottom of Fake Texome, 1953,

B L, g g =
o = %o
-8 4, £ & @ 3 g ¥
7 ZE P pr B i1 &
Species hE ZE ZE <& Ji 2L 3
Anodonta grandis ... 17 3 14 1.7 1-6 1318 0%
A, imbecllis ... 2 0 2 0.2 -1 355 e
Carunculina parva ... 31 15 16 31 0-7 236 17.32
Leptodea fragilis ... 2 ¢ 2 0.2 0-1 1135 98120
L. laevissitna ... - 336 62 474 53.6 2795 1236 42-16.
Quadrula quadrula ..., 220 60 160 22.0 12-33 43.7 3o
Truncilla donaciformis .. 90 i1 79 9.0 5-21 72.4 1030

Total and grand average 898 51 747 89.8




ET AL: MUSSEL POPULATION 201

M o
ERICAN Mmrann Natuygra;
15,
. ; RiGGS

ve mtgrated into the
rqunred straight.line
| migration and movem
ndicate that in favors
forms, rarely move far

t

m S cory. Only those shell fragments including umbos were counted
ovement of . . e L - abordtOn) 7 hed. Th d condition of
ot ar and opposite umbos were matched. e type and condition o

e Coker, ¢ (o o T s noted. Alrogether ten quadrats were examined.
- | ble 1 show Leptodea laevissima (536 specimens) to have
dant than all of the other six species combined {a total

areaz :
durmg the

bie :
eNVironmeny, |

from the pl Vet o data in ta

e the fact that the ace wi,,
iod ﬁlluuld have cau‘::(ge;ie"el was faiim.ﬁ" A t.H.ﬂf;ieﬁ‘;r.} It is the dominant mussel in the lake. Q. quadrula
& Such movement by LeVemem away {7 '-;h., T?‘neﬂf"} was more abundant than all of the remaining species (142
who found that this speci ptodea [dc*‘ij:;,,-i‘.: i - \!l,) These two species were also the most abundant in the incidental
ne of the larger shells of fs !a[SO- moved . _.,.:;—,\.m:m-l mollusk cotlections imentioned eatlier from the lake. Some of
" years old or older, and m; I GEVISSimg wiy.; ; .#‘ﬂ:r; chat have probably contributed to their success follow: (1) The
wdated in 1949 or 1953 ght have migrate; ., n}:;ﬂ ,g{;orzed for L. laevissima (Baker, 19218), the freshwater drum
e ' is abundane in Lake Texoma. {2} The unusual

. Ie ¢

the remains of mugssel s also possill, .  otus grunniens),
e 20-day period of ex;;?:rtedled du!‘in'g the 1. L “;“;:::;U;}:jlify of L. fcl:’vi:;ima (Coker, et al,, 1922; Isely, 1924). (3} The
Fer the area was re-inundate. &(as young ny,,.., i “i rowth-rate of L. laeyissima (Coker, et al., 1922} and the thick, heavy
.i?ells dl_lring his examinati f Owever s, ,; (j? Q. quadrula, two factors making these species unavailable ot generally
sited this area of exposed I:ko bthe area in 14, yirable for fish food. {4) The quadrulas tend to remain in deep watet
ation based on the numbere f"tmm and e, Csker, of al, 1922; Isley, 1914) and thus avoid exposure and stranding by
’ﬁfﬂumber of quadrats at mndo; shells colfeern.. oceding watet. (5) The quadrulas are also able to endure unfavorable
“toot squares, and were faid oup over the shy;:,, diions (Isely, 1914}, (6) L. laevissima appears to have been the domi-
A 100-foot stee| tape was usz:i with four v, . ool in the Red and W ashita rivers before impoundment (Tsely, 1924).
angles. We were carefuf not 0 Measure . wur data it was impossible to deaw sound conclusions about the

]

;bh'shed o walk throy,.), _ celative abu.nciar.lce of th_e remaining species throughout the lake. T!&ere was ‘
e ane of us walked o jts . ' le variation in the soil of the ten quadrats. .Two of them contained fine i
r path, and set down a box cenrer, nickir, cavel {these were two of the three quadrats with over 100 shells), and two
spital pattern, returning er" di e then worl e - h!t diem contained little sand (these contained the fewest shells}. It seems i

had been done severa tiFr}nelo ically to the b, spobable that there was too much sand for an ideal environment for those :
\patter‘n, both patallel with it’ w; traversed (. . ipecies preferring a mud bottom. We have collected Anodonta grandis and i
d until no additionaf shells  sides and at 45 Leptodea fragilis in far greater relative sbundance in other parts of the lake !
ich box was dated, and i were found, Ay 1 with 2 mud bottomm. Another area of the peninsula where the bottom was ‘

od with A. grandis. These soft:

s contents ]
s lar ot
er analyzeq woft mud was much more densely populat
botom-frequenting forms are, therefore, prob

lske than the quadrat data indicate.
= ‘ From general but careful observations of the distribution and number of

size of mussel i ;
s (shells) found on an area of exposed ably more abundant in the entire
od

E}l_f)f Lake Texomna, 1053

/

P g 2 ) \ :
£g 5'3? S £ " B dells scatered over the basin area of the penminsula, we believe that the
£E B g - EE' v N data from the ten quadrats give a good estimate of the entite population of
5oy 5T g &E g
£, 2E Bw Ed E JE
5k E'E s 'Y:! Sy S Tanek 2o—Numbers of each species of mussels (shells) found in each of ren quadrats,
cEoFr Ey Pr i B4 = =
e il o >-« il
3 14““_“*"1715%% . 2 3 4 5 & 7 8 5 10Toul
¢ 2 0.2 0:1 I;;'B 190-156 Leptodea laevissima ..o v 49 4 36 47 34 95 27 86 39 336
516 31 07 23'2 3140 : Quadle quadrala . 20 20 14 20 32123020 27 21 220
,D Z 0.2 0-1 113‘5 17-32 ' Trunclla donaciformis ... 6 5 21 13 i3 6 6 5 5 9
2474 516 g9 o3 98.120 Coronciling parva — 25 7 2 A 20 31 31
30 160 22.0 12.33 € 42-161 Anodonta grandis ... 2 6 2 3 1 2 117
i 7% 2.0 5.21 j3_7 110 4 A imbecillis oo i . 1 - 2
W ] Leptodea fragifis oo 1 1 2
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the area. Expanding the average quadrat population (table 1) over the whole
area gives a density of (.36 mussels per square foot; 15,647 per acre. This
is low when it is compared with stream populations. Clark and Wilson {1912y
reported a density of 7.5 mussels per square foot. According 1o Coker, ¢t of
(1922), mussel densities of three per square foot were found in Grand Kiver,
Michigan, and 16.5 per square foot in the Clinch River, Tennessee. They alyy
stated that it is fair to assume that a density of more than three or four
mussels per square foot over any considerable area is unusual.  After ap
analysis of the data it is impossible to say whether this population density,
036 mussels per square foot, compares favorably with other impoundments
We found no comparable data in the literature, and even had this been
possible it would mean little since eclogical conditions in different impound.
ments are so variable. The specific effects of such conditions on the mussel
population of Lake Texoma are unknown at the present.

Because of the homogeneity of the bottom of the area studied, and because
of the lack of knowledge of other environmental factors (ie, food, current,
dissolved oxygen, etc.) which should have been equally homogeneous, lire
valuable information on interspecific associations can be gained from the data
in table 2. That these species do occur together is obvious.

We are grareful to Dn. Henry van der Schalie of the University of Michigan Museum
of Zoology for verifying our identifications of the mussels.

SUMMARY

Isely (1924) repotted 13 species of mussels from the Red and Washita
rivers in Oklahoma, and a total of 43 species from the tributaries of the
Red River.

Eight species of mussels have been taken from Lake Texoma, all of which
were included in Isely’s list of 43 species from the Red River and its tributaries.

Two of the Texoma species, Anodonta corpulenta and A. imbecillis, were
not taken by Isely from the Red or Washita rivers.

Ten quadrats were established on a large area of exposed, loamy-sand
lake bottom and all mussel shells present were collected, identified, and counted.

The quadrat samples ineluded 7 species of mussels: Anodonta grandss,
A. imbecillis, Caruneuling parva, Leptodea fragilis, L. laevissima, Quadrula
quadrula, and Truncillz donactformis.

All species were associated with one another in the area sampled.

According to the data, Leptodea laevissima is the dominant species of
mussel in Lake Texoma, followed by Quadrula quadrula.

Analysis of the quadrats showed a density of 0.36 mussels per square
foot, or 15,647 per acte.
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