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ANNOUNCEMENT 

STERK! ANA is named after Dr. Victor Sterid ( 1846-1933) of New Philadelphia, Ohio, famed 
for his work on the Sphaeriidae, Pupillidae, and Valloniidae. It is fitting that this serial should 
bear his name both because of his association with the Midwest and his lifelong interest in non
marine Mollusca. 

The purpose of STERKIANA is to serve malaco.ogists and paleontologists interest~d in the 
living and fossil non-marine Mollusca of North and Sciuth America by disseminating informa
tion in that special field. Since .its resources are modest, STERKIANA is not printed by con
ventional means. Costs are kept at a mini~um by utilizing various talents and services avail
able to the Editor. Subscription and reprint prices are based on cost of paper and mailing 
charges. 

STERKIANA accepts articles dealing with no~·marine Mollusca of the Americas in 
English, French, or Spanish, the three official languages of North America. Contributors are 
requested to avoid descriptions of new species or higher taxa in this serial as the limited· dis
tribution of STERKIANA would probably prevent recognition of such taxa as validly: published .. 
Papers on distribution, ecology, and revtsed checklists for particular areas or formations are 
especially welcome but those on a~y aspect of no.n-marine Mollusca_ will be cqnsidered. 

STERKIANA will appear twice a year or oftener, as material is available. All correspon
dence should be addressed to the Editor. 

SUBSCRIPTIONS: sot per number; subscriptions may be entered for not more than 4 num
bers in advance; please make checks and money orders payable to the Editor. 

STERKIANA est une collection de travaux sur les Mollusques extra-marins des deux Aml!
riques, distribut!e par un groupe de malacologues du centre des Etats-UniS. STERKIANA pu
blie des travaux e~ anglais, en fran~rais et en espagnol acceptl!a par le conseil de rl!daction. 
Pri~re d'adresser toute correspondance au Rl!dacteur. 

ABONNEMENT: sot le numl!ro, par ch!que ou mandat payable au Redacteur. 

STERKIANA es una coleccion de trabajos sobre los Moluscos extra-marinos viventes y fo
siles de las dos Americas, editada por un grupo de mal!lc6logos de los Estados Unidos centrales. 
Contenir~ en el porvenir trabajos en inglt!s, francl!s, y espaftol que ser~n acceptados por la 
·mesa directivl!. La correspondencia deberll ser dirigida al Editor. 
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FAUNA (MOLLUSCA:UNIONIDAE) 

Barry Dean Valentine and David Honor Stansbery 

Faculty of L'nolofy, The Ohio State University, Columbus, Ohio 43210 

ABSTRACT 

The naiad fauna of theOklahoma tributa
ries of the Red River is treated, with 
pa~ticu1ar reference to the 17 .genera and 
24 species of the Lake Texoma region. There 

•are brief discussionsoffield and labora-
tory p roc'edures, shell and soft part mor
phology, subfamilies of Unionidae, a sum
mary review of U. S. genera based on soft 

anatomy, and a shell key to the 24 species 
of the region. Genera and species are 
briefly described, distinguished from si
milar taxa in the Red River, and discussed 
in terms of size, range, distribution, no
menclatorial problems, taxonomic problems, 
and when pertinent, historical changes and 
ecology. 
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INTRODUCTION 
Knowledge of the naiads, sometimes called 

freshwater mussels, or freshwater clams 
(although strictly speaking they are nei
ther), is used in a broad spectrum of hi
ological activities, and is especially in
volved in studies of pollution, parasito
logy, evolution, biogeography, geographic 
and individual variation, l·imnology, and 
invertebrate zoology. Hopefully, these 
data will contribute something to each, 
but mainly this studyhasbeen written for 
the beginner. It contains the information 
needed when interest st-arts to grow; per
haps, it may whet interest. The naiad 
sp ec i a 1 i s t wi 11 understand th a t th i s i s 
only a small platform in the sea of evo
lutionary, taxonomic, nomenclatorial, and 
biological uncertainties which beset the 
study of these animals, anditis most im: 
portant that the beginner realize this 
too. We have never seen a group with as 
many challenging problems. The number and 
relationships of the families and subfami
lies has not been settled. Most of our 
genera are.involved in both taxonomic and 
nomenclatorial controversies; and even the 
zoological validityofmany current gener
ic and higher level taxa are now under 
scrutiny or have already been questioned. 
At the species level, the multitude and 
magnitude of the problems are staggering. 
A voluminous old literature, vast lists 
of synonyms, poor original descriptions, 
incomplete data on soft parts, extensive 
individual and geographic variation, dif
ficulty in distinguishing or even suspect
ing sibling species, and in fact, the usu
al absence of information on hybridiza
tion and gene flow between popu 1 a ti on· s 
make taxonomy at all levels open to the 
most divergent points of view. 

It is often difficult to establish or 
substantiate the claims of a careful and 
respected specialist, and when the speci
alists disagree, as they often do in the 
study of naiads, the beginner can become 
lost in the controversy. We have tried to 
mention some of the controversial points. 
In matters of nomenclature we have gener
ally used name~ that are current and com
mon in the literature except in those 
cases where the evidence appears clearly 
to separate correct from incorrect. We 
fully realize that no specialist in the 
group will approve all of our choices, and 
some will approve of verd few. 'However, 
if he works with care an concern, every 
specialist faces the same problem. 

The senior authorisresponsible for the 
·planning and execution of the fieldwork 
in this study, while thejunior author has 
been especially concerned with the taxon
omic and nomenclatorial problems raised 
during the identification of the material 
collected. We have discussed each of the 
many problems in detail and in all cases 
have presented solutions satisfactory to 
us both. 

ACKNOWLEDGEMENTS 
We have been fortunate in both the qua

lity and quantity of persons contributing 
to this study. Valentine's three inver
tebrate zoology classes at the University 
of Oklahoma Biological Station (UOBS) bore 
the brunt of the hard labor, collecting 
and helping process several thousand spe
cimens. The 1965 class consisted of E. 
Becky Brownlow, Dana Sue Feining, Dennis 
E. Deakins, Bette M. Harig, Mary A. Har
low, Robert E. Keen, B. Glen Robinson, 
Nancy Ann Scott, Jim C. Stribling, and 
William H. Thies. The 1967 class included 
J: Larry Benfro, E. Ray Kinser, George R. 
B1ggs, Vance E. Crowe, Mary Lou1se Glen, 
Dave L. Kirby, Barrr S. Sarber, Dave J. 
Shetlar, Fred G. Si va, and John E. Train
er. The 1968 class included Cynthia C. 
Mickel, J. Gilbert Smith, E. Bruce Hart, 
and James E. Storin. In each case, the 
first two individuals did mostofthe work 
preparing shells for the UOBS collection. 
Every student made special contributions 
by extracurricular collecting trips, or 
assisting in the laboratory, or both, and 
we are delighted and grateful for their 
enthusiastic assistance. In 1969 Valen
tine had the good fortune of having Drs. 
C. Lavett Smith, Walter R. Suter and W. 
Frank Wade as field companions, the high 
quality of the resultant collections is 
due to their help. The 1969 field work 
was financed by a National Science Founda
tior, grant-in-aid to Valentine administered. 
by The University Of Oklahoma Biological 
Station. We are grateful to NSF for this 
timely assistance, and to Drs. Carl D. 
Riggs, former Director, and Loren G. Hill, 
Director of the Biological Station, for 
their interest, support, and a place to 
work. Miss Karen Shultz and.Miss Kay Davy 
typed themanuscr'ipt, both with character
istic go_od humor and precision. Finally, 
Buena Valentine and daughters Susan and 
Nancy really made it all happen, their in
terest, encouragement, and understanding 
made the task much easier, the hours short
er, and the separations easier to bear. 

AREA STUDIED 
This study originated during the summer 

of 1965 while Valentine was teaching the 
invertebrate zoology course at the Univer
sity of Oklahoma Biological Station at 
Lake Texoma. Small collections were made 
in the Lake Texoma area which revealed 
that the region included the western edge 
of the Ozark naiad fauna (van der Schalie 
and van der Schalie, 1950). Our interest 
increased. In 1967 and 1968 the inver
tebrate zoology classes made larger col
lections, especially in the Red River 
drainage of southern Oklahoma. In 1969, 
Valentine received a National Science 
Foundation Grant-in-Aid administered by 
the Biological Station to fill certain gaps 
in thedata, and spent amonth in the area. 
As over 7,000 specimens accumulated, the 
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number of taxonomic and nomenclatorial 
problems increased until it became evident 
that several generawouldrequire detailed 
revisions before meaningful names could 
be applied to Oklahoma specimens. We 
therefore restricted the project to that 
area which could be treated most complete
ly. 

The Lake Texoma region of this paper in
cludes the Oklahoma side of the Red River 
and especially Lake Texoma (formed by dam
ming the Red River) and its tributaries. 
Strict application of this definition would 
exclude theBlue River which enters theRed 
River east of Lake Texoma, but the Blue 
is easily accessible from the Lake, it 
has almost twiceasmany species of naiads, 
and by including it, we are able to intro~ 
duce some of the problems involving the 
richer fauna of south.eastern Oklahoma. 

The entire state of Oklahoma is drained 
by the Red and 1\rkansas Ri.vers, ·both are 
tributaries of the Mississippi River. The 
Red River drains roughly the southern 
third of the state; the Arkansas River 
drains all the rest, includi-ng the western 
tip. The Red River has most of its major 
branches on the Oklahoma side; in Tex(ls 
the first sizeable stream is well west of 
Lake Texoma. The east to west sequence 
in Oklahoma starts with the Little River 
system which forms the principal drainage 
of McCurtain County, and flows south and 
then east out of Oklahoma andjoins the 
Red River in Arkansas. This system, in 
sequence, consists of (the numbers in par
entheses coincide with Figure l) the Roll
ing Fork (mostly in Arkansas), Mountain 
Fork River (1), Yanubbee, Yashoo, Lukfata, 
Boktuklo Creeks, Glover Creek (2"), and the 
Little River (3!. Extreme southern McCur
tain County has a few small creeks which 
flow directly into the Red River; chief 
amon .. g these are Harris Bayou (4), Norwood 
Creek (5),Waterfall Creek (6), and Water
hole Creek (7). Progressively westward\ 
in Choctaw· County, are ·the Kiamichi (8! 
and Muddy Boggy Rivers (9). The Ki ami chi 
originates on Rich Mountain (on the Okla
homa-Arkansas .border) flows in a C-shaped 
curve westward,· southward, and· finally 
southeastward, and borders the Little Ri
ver system on the north an·d west. The 
Muddy Boggy River and all those to the 
west flow generally to the southeast and 
more or less parallel each other. In west
ward succession they are: Muddy Boggy Ri
ver (9), Blue River (10)\ Washita River 
(13), Hickory Creek (14!, Walnut Bayou 
(15), Mud Creek (16), Beaver Creek (17), 
Cache Creek (18), North Fork Red River 
(19), Salt Fork RedRiver (20), and finally 
Lebos Creek (21) in the extreme southwest 
corner of the state. O{ these, only the 
Washita River and Hickory Creek:drain di
rectly into Lake Texoma. · The Washita arm 
of Lake Texoma receives Penn in ~ton Creek 
(ll) just south of the town of T1shomingo. 
Many other small creeks flow into the Lake; 

they are mostly intermittent. The Lake 
was formed by the closure of Denison Dam 
on the Red River in 1942. It achieved its 
power pool level of 617 feet above sea 
level in 1945. Water levels fluctuate 
considerably; the maximum within one year 
was in 1957 when high and low water levels 
were 53 feet apart ~L. G. Hill, personal 
communication). 

GENERAL PROCEDURE 
When feasible, all deadshells were col

lected, brought back to the laboratory, 
checked for matching valves, and counted 
before any were discarded. Live material 
was obtained by hand groping and by skin 
diving. Species preserved with soft parts 
intact were pegged open in the field with 
twigs or cork stoppers and immediately 
placed in 70% ethyl alcohol plus a little 
glycerine. When there was too much mate
rial to process in the field, live speci
mens were kept in open-mesh onion ·or po
tato sacks, protected from the heat, and 
processed that evening. Such sacks are 
ideal collecting containers. They are 
strong, light,occupy virtually no storage 
space, and in use do not fi 11 up with wa
ter, or tip over, or float down stream 
when partly full. They especially al::low 
drainage of excess fluid~; this is impor
tant when keeping live mater'ial, and 
it helps when a heavy load is carried up a 
steep river bank after several hoursof 
back-breaking work. As in any collecting 
container, small or delicate shells should 
be nested inside larger heavier dead shells 
for protection, or kept separately. 

Before cataloguing, shells were scrubbed 
with brushes and scouring powder (for the 
smaller species Pepsodent tooth brushes 
outlast all others), allowed to dry and· 
arranged by species in progressive size 
sequence. University of Oklahoma Biolo
gical Station catalogue numbers (UOBS) are 
prefaced by the year the specimens were 
catalogued, thus UOBS67-15means the fif
teenth item catalogued in 19'67. All .col
lecting stations, and each visit to a sta
tion, receive different numbers, and if 
more than one species is taken, each spe-. 
cies gets a different number. Since most 
specimens are represented by two valves 
(which routinely are broken apart before 
scrubbing) an additional number is used to 
associate .paired shells. Thus 67-15:3 
designates the third pair of valves of that 
species from that locality. Since all 
specimens of one species are catalogued 
in decreasing size sequence 67-15.1 desi
~ates the largest individual in the ser-
1es and 67-15.3 is the third largest, etc. 
When single valves are catalogued this 
final number is omitted so that a sin.gle 
valve of the same 1;pecies from the. same 
locality would beUOBS 67-15. In all cases 
the catalogue lists how many paired and 
single. valves have been catalogued. Ohio 
State University Museum of Zoology (OSUM) 
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catalogue numbers lack the ·year prefix, 
and the suffix numbering fo.r paired val
ves starts with the smallest individual. 

All of the material collected is either 
in UOBS or OSUM except for the longest 
series which have been used in part for 
exchange with students and other museums. 
Since 1965, there has been an excellent 
working arrangement whereby a representa
tive setof specimens from each collection 
site is catalogued in the UOBS collection, 
and the series, including unidentifiable 
material goes to OSUM. In exchange, OUBS 
has received from OSUM a representative 
collection of the basic naiad fauna of 
eastern United States; the collection at 
present contains 40 genera, over 100 spe
cies, and is of course not yet complete. 

Much information has been c.;lled from 
the extensive naiad literature arid from 
the collection of the Ohio State Univer
sity Museum of Zoology; however, the data 
insofar as they pertain to recent Oklahoma 
collections are original. Measurements, 
height/length ratios, and descriptions of 
color and structure are based on Okl-ahoma 
material unless stated otherwise. Length 
measurements are maximum length, height 
measurements are maximum height made per
pendicular to the line of maximum length 
and do not include the ligament. The height 
divided by the length and multiplied by 
100 gives a very convenient height index 
(Stansbery, 1961, p. 14) which expresses 
the height as a percentage of length. 

When using the individual discussions 
of'theLake Texoma region naiads, itshould 
be remembered that we have listed as syn
onyms only those names actually reported 
from Oklahoma; also, we have mentioned in 
the text every genus known from the state 
and every species known from Red River 
drainage in the state. 

COLLECTING AND PRINCIPAL COLLECTION SITES 
The uncert.ainties of Oklaho~a weather, 

and the great fluctuation in volume of all 
of the rivers, make naiad collectin~ in 
the state very unpredictable, and at t1mes 
virtually impossible. Since the more se
dentary species survive only in the per
manent .chan~el, general collecting for 
live specimens in a flooded stream bed is 
hardlr worthwhile. Dead shells and occa
sions live individuals are scattered 
throughout the bed and 'lodged in emergent 
vegetation and on bars, but the main live 
population will be restricted to the areas 
that continue to flow when the water level 
is lowest. This simple fact is the key 
to obtaining the live. material necessary 
for the serious study of our species. It 
should also be pointed out that not all 
naiads are sedentary. Certain thin-shelled 
species, especially of Anodonta, Potami
lus, Leptodea, Ligumia, Toxolasma, and 
Lampsilis aremoreorless famous for their 
ability to follow the rise and retreat of 

fluctuating water levels when the substrate 
is soft enough to permit such movement. 
These species may be found in mud, sand, 
or ve~etation just a few inches from the 
water s edge, regardless of the water lev
el, or in deeper water too.· 

Most collectingisdone by hand, feeling 
blindly along the bottom for the tapering 
edge and bilateral symmetry that distin
guishes naiads. Broken glaBs, tin cans, 
and other sharp 'objects are very common 
hazards in even the most isolated rivers, 
so a geritle touch and a good first aid 
kit are both necessary. Hand collecting 
requires shallow water, in deeper water, 
larger specimens can be loca'ted with the 
feet,even wearing sneakers, if the bottom 
is mud, sand, or fine gravel. By far the 
most fascinating method of collecting is 
skindivingorwith SCUBA. A simple face
mask and snorkel with or without a pair 
of flippers will open a new world to the 
collector or observer in the clearer lakes 
and upland rivers; not just in deeper wa
ter, but also in the shallows and riffles 
where moving water makes aerial observa
tion of the bottom distortedorimpossible. 

Th10 collector should keep track of dams 
and thunderstorms upstream, for flash 
floods can be devastating. One occurred 
in Glover Creek of the Little River while 
Dr. Walter Suter and Valentine were col
lecting naiads. The creek,' about 15 to 
20 feet wide and up to four feet deep, 
suddenly began to rise and in fifteen min
u t e s was up at 1 e as t 6 feet, flowing in . a 
roiling torrent bank to bank, about 200 
feet wide, with large uprooted trees sweep
ing down thechannel. In a narrower stream 
bed, that great a volume ·would have ar
rived in a smashing wall of water. They 
learned later that despite clear skies 
overhead, a heavy thunderstorm had dumped 
several inches of rain in the hills up
stream. 

A few ·principal collecting sites are 
referred to repeatedly in the discussions 
of genera and species. These are discussed 
briefly below, for they represent the large 
collections which yielded the most data 
about the rivers concerned. Many other 
sites were visited, but are not discussed. 
In this section, we have simply listed 
genera and species. For further taxonomic 
refinements check the discussions of in
dividual taxa. 

Lake Texoma. We have no large collec
tions from the lake, but Riggs andWebb 
(1956) report on a collection of 898 spe
cimens from a previously inundated peanut 
field just downstream from. the mouth of 
Big Mineral Creek, Grayson County, Texas. 
None of these specimens are now in the !JOBS 
collection,presumably a set is in the Mu
seum of Zoology, University of Michigan, 
since material was sent there to verify 
the identifications. The fauna of the lake 
is discussed in a separate section of this 
report. 

-·. 
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Washita drainase. Pennington Creek, 2 
miles. south of T1shomingo, Johnston Coun
ty. The Washita River, Pennington Creek, 
and the Washita arm of Lake Texoma all 
converge south of the town of Tishomingo. 
It appears that silt deposition is chang
ing the relationships of these three bo
dies of water so that no two maps agree. 
Since the principal collection site is 
south of Tishomingo,- just west of the Tish
omingo 'airport', some clarification is 
necessary. The site is a small sluggish, 
mud-bottomed stream flowing south parallel 
to the air strip. It ismuch too restricted 
to be the main Washita River but it could 
be part of a braided channel. We feel 
reasonably certain that the major water 
source is Pennington Creek, but at least 
one map shows a connection between the 
Washita River and Pennington Creek a mile 
upstream from our site. The collection 
area bisects portions of Sections 16 and 
21 of Township 4S, Range 6E. Nine spe
cies ·nave been· taken at this site, two 
others occur in the headwat.ers. Specimens 
from the area have been catillogued under 
the numbers UOBS 67-120 through 124, UOBS 
67-165 through 166, and UOBS 67-182. The 
species represented are Lasmigona compla
nata, Anodont·a grandis, A. imbecilis, Qua
drula quadrula, Uniomerus tetralasmus, 0-
bl iquaria reflexa, Trunci lla donaciformis, 
Leptodea fragilis, and Potamilus laevis
simus•. Upstream collecting adds Toxolas
ma parva and Lampsi lis radiata luteola to 
the list. 

Blue River drainage. Blue River, below 
Durant Dam, just north of Armstrong, Bryan 
County. The Blue River is the last stream 
with. good species diversity as one travels 
westward in Red River drainage. Streams 
to the west may have abundant individuals· 
of a few species, but in the Lake Texoma 
region, the. Blue has the richest fauna; 
eastofthe Blue the rivers have even lar
ger faunas, but the differences are not as 
great as those between the Blue and the 
Washita. 

Immediately below the spillwayofDurant 
Dam there is a large pool, heavily fre
quented by fishermen, below this the chan
nel d:i'vides around a gravel bar which is 
reinforced by many emergent plants. This 
b'ar is at times loaded with dead shells 
and the adjacent coarse gravel channels 
have an.abundant live fauna. Our first 
trip to this site yielded 800 naiads of 
nineteen species; we have however, been 
careful to restrict collecting primarily 
to dead shells to conserve the fauna. Sub
sequent trips· have turned up'two more spe
cies, b.oth single specimens. Of the 24· 
species in the Lake Texoma region, only 
three (Megalonaias gigantea, Ptychobran
chus occidentalis, and Ligumia subrostrata 
are absent below the dam. 

Water levels at thi-s site have fluctua-· 
ted about two feet between high and low 
water, however we have never visited the 

site immediatell after a large storm. When 
large volumes o water are coming over the 
dam, swift current, high turbidity,and 
excessive amounts of broken glass make 
collecting difficult. Samples of most of 
the species from this site have been c:;at.~.
logued as UOBS 67-125 through 139, and 
UOBS 68-l through 18. 

Blue River drainage. Blue River, \4 mile 
north of Milburn at Oklahoma route 48A 
bridge, Johnston County. The site is in 
Section 35,. Township 3S, Range 7E. The 
river has a long stretch of sandy bottom 
with isolated patches of mud and gravel. 
Three hundred and forty-eight specimens of 
naiads, of eight spec1 e s were taken.. Four 
species were represented by one or two 
dead shells, tlie remainder consisted of 
244 Fusconaia sp., 25 Quadrula pustulosa, 
47 Lampsilis radiata, and 26 Lampsilis o
vata. Representatives of all eight spe
cies have been catalogued as UOBS 67-146 
through 153. The live shells were mostly 
scattered in the deeper parts of the river 
bed, there was no major area of concentra
tion, however numbers increased with dis
tance downstream from the bridge. Two 
years later, Valentine revisited the site 
for about half an hour and again found 
eight species, however three were differ
ent from the previous .visit. Tritogonia 
verrucosa, Ptychobranchus occidentalis 
and Toxolasma farva were ·not found, but 
Leptodea fragi is, Vi llosa sp., and Lamp
silis anodontoides were present. As be
fore, one Ligumia subrostrata was found, 
and by far the commonest form was Fusco
na i a sp. 

Blue River drainage. Tributary of the 
Blue River, about \4 mile east of Oklahoma 
route 99 on Oklahoma route 7, Johnston 
Countr. Section 25, Township 2s: Range 
6E. A though Valentine's fieldnotes state 
that the site is% mile east of Oklahoma 
route 99, and there.is a tributary at that 
point, we suspect a slip of the pen, and 
th a t th e a c tu a l co 11 e c t ion i s \4, no t %, 
mile east of Oklahoma route 99 on Oklahoma 
route 7, at another and smaller branch of 
the Blue. The site is a small clear creek 
at most four feet wide, narrowing to one 
foot when the water pours between large 
rocks, and with a maximum depth of two 
feet. It flows through tall grass and 
weeds and in part is bordered by shrubs 
and small trees. The bottom varies from 
rock to sand to fine gravel to mud. After 
heavy rains the creek overflows into the 
surrounding vegetation and covers some 
small gravel bars perhaps 50 yards down
stream from Oklahoma route 7. In a short 
l eng th o f this u n like 1 y ri vu 1 e t, the in
vertebrate zoology class took 625 naiads, 
distributed among six species. A set is 
catalogued as UOBS 67-154 through 159. 
Ther.e were 41 Anodonta imbecilis, 7 Pty
chobranchus occidentalis, 3 Toxolasma par
va, 370 Ligumia subrostrata, 6 Vi llosa 
sp., and 198 Lampsilis radiata. See the 
discussion of Ligumia subrostrata for ad
ditional information about this site. 
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Kiamichi drainage. Kiamichi River, 1 
mile south of bridge of Oklahoma route 93, 
or 9 miles north and east of U.S. route. 
70, at a spot called 'Spencerville Cross
ing' by local youths, Choctaw County. 
When visited first in July 1967, the river 
was in flood and only a few shell frag
ments were found. On July 14, 1968 the 
river was shallow enough to wade across 
without having to swim; eighteen species 
and approximately 700 specimens were col
lected, of which only 61were alive. Emer
gent sand bars on the far side of the riv
er were li"ttered with dead shells most of 
which were badly eroded. Even the best 
live shells lacked beak sculpture and some 
were in pitiful shape with holes into the 
mantle cavity, tattered periostracum, and 
other signs of extreme erosion. On July 
19, 1969 the river was a foot and a half 
higher than theprevious year and the wide, 
emergent bars were reduced to linear strips. 
A steamshovel, a bulldozer, and a drag 
1 ine were all operating in the river just 
downstream from the bins, dredging materi-· 
al from the channel out on to the banks. 
It seemed an opportunity to sample the 
main channel, but most of the shells had 
been buried under piles of additional grav
el, and many of those that were still un
covered were crushed by the heavy equip
ment. The best collecting was still the 
emergent bars on the far side, and approx
imately 450 individuals were selected. All 
dead shells of the rarer species were col
lected, but hundreds of Amblema plicata, 
Quadrula pustulos~ Actinonaias ligamenti
na, andPotamilus purpuratus were left be
hind. Only a few live specimens were found, 
they were scattered about the sandy bot
tom. 

The nineteen species collected at this 
site form a very important assemblage, for 
among them is Arkansia wheeleri, the only 
recent record for the state; also, three 
additional genera reach their· western lim
its here: Actinonaias, Plagiola, and Obo
varia, as well as the rare species Lepto
dea leptodon. The remaining forms include 
Megalonaias, Tri togon ia,Quadru la quadru la, 
Fusconaia, Ptychobranchus, Obliquaria, 
Truncilla truncata, Leptodea fragilis, Po
tamilus laevis"simus, Lampsilis anodontoi
des, L. ovata, and Villosa sp., near lie
nasa. 

Kiamichi drainage. Gates Creek and Lake 
Raymond Gary, about 2 miles south of Fort 
Towson, Choctaw County. Gates Creek en
ters theKiamichi River close to the junc
tion of the latter with the Red River. It 
has been dammed south of Fort Towson to 
form Lake Raymond Gary. In July, l968,we 
found the lake had been drained; the dry 
bed contained only Anodonta· grandis, A. 
imbecilis, and occasional specimens of 
Leptodea fragilis, Potamilus laevissimus, 
and Lampsilis radiata. In June, 1969 the 
lake was full again; the repopulation of 

the fauna would make an interesting study. 
On July 9, 1967, two collections weremade 
in Gates Creek below the dam. One was 1.n 
the main channel below the concrete spill
way. Only eight species were found, all 
common in eastern United States (Anodonta 
grandis, A. imbecilis, Amblema plicata, 
Quadrula quadrula,Q. pustulosa, Potamilus 
purpuratus, Lampsilis anodontoides, and 
L. radiata luteola). The bottom here is 
mud with extensive patches of emergent 
plants, just downstream is bedrock, then 
gravel and mud; of the forty- six specimens 
found, all but 3 or 4 dead shells were in 
the first muddy area below the dam. The 
second collection was from a small slough 
or sluggish stream east of the main con
crete spillway, which issues below the 
eastern_part of the dam in to a narrow rocky 
pool. The bottom is mud and boulders for 
a short distance, then silt, mud and oc
casional sand. An astonishing fifteen spe
cies and 413 specimens were taken here. 
The two dominant species, Quadrula pustu~ 
losa and Truncilla donaciformis account~d 
for 102 and 101· specimens respectively. 
Most of the Quadru l a were alive, most of 
the Truncilla were dead with the valves 
still attached. The list includes all but 
one of those taken below the main spill
way (Lampsilis anodontoides), plus Trito
gonia verrucosa, Fusconaia, Obliquaria 
reflex~ Leptodea leptodon, Potamilus lae
v iss imus, Taxa lasma, and Lamps il is radia
ta luteola. Ten of the species from these 
two sites are catalogued as UOBS 67-168 
through 178, the series are in OSUM:l967: 
360 and 361 

L i t t l e River drainage . L i t tl e Rive r, at 
low bridge 5. 2 miles east-northeast of 
Cloudy, Pushmataha County. We do not yet 
have a large collection from the Little 
River proper, as distinct from its major 
tribu ta ri es Glover Creek and Mountain Fork 
River. The present site is the best to 
date; 150 shells were found on July 22, 
1968 and only 16 more on June 27, 1969. 
The two collections contain nineteen spe
cies, none of which are outstanding. Am
blema plicata far outnumbers all others. 
The river flows mostly over large rocks 
a~d coarse gravel; almost all shells, even 
the few live specimens, were found in the 
shallows or on the shore, especially on a 
sandy, bush, and tree-covered bar upstream 
from the bridge, on the west bank. UOBS 
68-126 through 143 provides a sample. 

Little River drainage. Glover Creek, 
above Oklahoma routes 3 and 7 bridge, 9 
miles west-northwestofBroken Bow, McCur
tain County. This excellent spot was 
recommended by local fishermen, and vis
ited twice in 1969, on June 23 and July 7. 
The earlier date was interrupted by the 
flash flood described elsewhere in this 
paper, the second visit was to assess the 
effects of the flood and out collecting, 
and to augment the short series of some 

... ... 



NO. 42, JUNE 1971 S T E R K I A N A 

of the species. Three quarters of the 
total collecting effort was by skin diving. 
Twenty- two species were taken, totalling 
470 specimens. Hundreds of live naiads 
were left in situ or thrown back, especi
ally Amblema plicata, Quadrula pustulosa, 
Fusconaia sp., Obovaria sp., and Actino
naias ligamentina. Live specimens of al
most every species were taken, including 
several that are rare or interesting, es
pecially Strophitus undulatus, Lasmigona 
costata, Ouadrula cylindrica, and Plecto
merus dom6eyanus. 

During low water, Glover Creek occupies 
a small fraction of the river bed along 
the west shore, leaving a broad expanse 
of coarse gravel exposed. The channel is 
mostly gravel, and •the current is suffi
ciently swift in the narrow areas to re
quire constant effort if a skin-diver is 
to maintain his position. The majority of 
naiads were in the narrow part of the 
channel quieter water had fewer sp~cies 
snd more widely scattered individuals. 
When in flood, Glover Creek is full from 
bank ·to bank, and the current over the 
permanent channel is strong enough to sweep 
a skin-diver downstream despite the most 
strenuous efforts. 

During the first visit,many live naiads· 
were thrown back into the channel; however 
a flash· flood developed before they had 
time to reestablish their positions in the 
substrate. On the second visit, a special 
attempt was made to assess the effects of 
the flood on these displaced individuals, 
with inconclusive results. A number of 
naiads were found not or incompletely bu
ried and could have been either from the 
first collectionorwashedin fromupstream. 
Most naiads were normally dug in, with on
ly the algae- covered posterior projecting, 
and it was impossible to tell if they had 
dug in recently or years ago. The bottom 
appeared slightly disturbed in spots, but 
naiads were still very abundant. Obvious
ly some sort ofmarking and recognition 
system must be worked out--perhaps a small 
triangular file can be used to make semi
permanent notches which could be felt with 
the fingers without digging up the speci
mens, or markers could be driven into the 
substrate next to sedentary species. Tho
ma, et al. (1959) review anumber of mark
ing techniques. The whole subject of po
pulation structure, species and individual 
interaction, movement, etc. has received 
little recent attention. 

Little Rive~ drainage. Mountain Fork 
River, at concrete ford (or low water 
bridge), about 6.5 miles southwest of 
Smithville, McCurtain County. This lovely 
spot was first visited on July 8, 1967. 
The river was sweeping over the low con
cr.ete bridge and full from bank to bank. 
No collecting was attempted. A year later 

on July 15. 1968, the bridge surface was 
dry, the water flowing through the large 
pipes beneath, and extensive gravel bars 
were presen't below the bridge. There were 
hundreds andhundreds offresli, dead shells 
on these bars and in the adjacent shallows, 
including many small fragile specimens, 
and small numbers of live specimens. Va
lentine andhisinvertebrate zoology class 
picked up l, 541 specimens, mostly clean 
paired valves, representing 15 species. 
It was an unforgettable experience. De
spite the superabundance of shells, Lasmi
gona cos tat a was rep resented by one badly 
eroded pair of valves, Lampsilis radiata 
by one fresh pair, and Lep todea lep todon 
and Potami.lus purpuratus by two specimens 
each. From 1.0 to 558 specimens were taken 
of each of the other species. Since the 
commonest species was a member of the Li
gumia- Vi llosa-Lamps i lis complex of uncer
tain identitv, Valentine returned to the 
site on July 1, 1969 to obtain live spe
cimens ... ·The river was only slightly higher 
than before; but cih ly 70 specimens and 
nine species were found; only two speci
mens were living, neither one was the un
certain form. The lack of soft parts left 
many unanswered questions, so he made one 
final try en route back to Ohio on July 
9. Skin- di vi n g fo r · several h o u r s in th e 
very shallow water below the bridge re
sulted in 129 specimens, representing 
twelve species; however 60 of the speci
mens and ten species were taken alive and 
preserved on the spot; almost two dozen 
were the unknown species. Included was 
one specimen of Ligumia subrostrata, a 
genus and species not taken previously, 
thus raising the number of species found 
to sixteen. The live specimens were im
bedded in the gravel, usually on the down
stream side of the larger rocks, or in the 
occasional small patches of bare sand which 
were scattered over the strewm bed, these 
patches were at most four or five inches 
in maximum diameter and often supported 
several naiads, of mixed species, per patch. 
Fourteen of the species from the 1968 col-
1 ec tion areca talogued as UOBS 68-78 through 
91. 

LAKE TEXOMA SPECIES 

The naiad fauna of Lake Texoma has not 
been adequately investigated. Although 
Riggs and .Webb (1956) sampled an area of 
60 acres, the lake has 700 miles of shore
line, and covers approximately 93,000 
acres. 

Isely (1925) collected at four river 
sites that arenowcovered by Lake Texoma. 
Three of these were in the Red River above 
the mouth of the Washita River, and one 
was in the lower Washita River. Lj. ving 
species collected at the three Red River 
sites were Truncilla donaciformis, Lepto
dea fragilis, Potamilus laevissimus, and 

7 
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Lampsilis anodontoides form fallaciosa. 
Dead .shells of Quadrula guadrula, Q .. pus
tulosa, Anodonta grandts form stewartiana, 
and Lampsilis ovata were also found. At 
the lower Washita River sitehefound liv
ing Quadrula quadrula, Q· pustulosa, Las
migona complanata, Trunctlla donaciformis, 
Leptodea fragilis, an_q Potam_ilus laevissi
mus. Dead shells of 'frttogonia verrucosa, 
Obliquaria reflexa,Lampsilis anodontoides 
form fallaciosa, and L. ovata were also 
found. A collection by Isely from the 
Washita River upstream from the present 
limits of Lake Texoma added only Potamilus 
purpuratus ·and Toxolasma parva. The only 
other species recorded upstream from the 
present lake site are Isely' s records from 
Cache Creek which add Uniomerus tetralas
mus, Anodonta imbecilis, Truncilla trun
cata, andLampsilis anodontoides form ano
dontoides to the list. Thus there was an 
original fauna of sixteen species above 
the siteo·fDenison Dam. The present fauna 
of Lake Texoma contains eight of these 
sixteen species. Riggs and Webb (1956) 
and Sublette (1957) record seven of these: 
Anodonta grandis form stewartiana (under 
the names grandis and corpulenta respect
ively), Anodonta imbecilis, Quadrula qua
drula, Truncilla donaciformis, Leptodea 
fragilis,Potamilus laevissimus·, and Toxo
lasma parva. We can add the eight.h spe
cies, Lasmigona complanata, based on spec 
cimens in the UOBS collection. 

The survival of the remaining eight spe
cies has not been investigated, since we 
havenodata from the main channels of the 
Washita and Red Rivers, and Cache Creek. 
One collection stop was made in the Wash
ita River at the bridge between Raria and 
Russett, in Johnston County, but no naiads 
were found. 

In Lake Texoma, Riggs and Webb (1956) 
estimated there were 15,647 naiads per acre 
in the area they sampled immediately down
stream from the mouth of Big Mineral Creek, 
Gralson County, Texas. Of the 898 indivi
dua s collected, there were 536 Potami lus 
laevissimus, 220 Quadrula quadrula, 90 
Truncilla donaciformis, 31 Toxolasma par
va, 17 Anodonta grandis form stewartiana, 
an d 2 e a ch .o f A . i m b e c i l i s an d L e p to de a 
fragilis. We have, incidentally taken the 
libertJ of changing the nomenclature of 
two o these species to con form wi_th the 
present study. Riggs and Webb, and Henry 
van der Schalie who verified their deter
minations used the names Anodonta gran
dis form stewartiana, and Leptodea lae
vissima rather thanPotamilus laevissimus. 
Discussion of these changes can be found 
under the appropriate species. 

LITERATURE 
We have tried to solve the problem of 

introducing the voluminous naiad literature 
by including the principal references to 

Oklahoma and adjacent states, and supple
menting them with a few important regional, 
taxonomic, and biological· studies not di
rectly concerned with the southwest. It 
is important to realize that the list con
tains only a handful of references. For 
those who wish to pursue this further, the 
main starting point is the Zoological .Be-· 
cord, Section 9, on Mollusca. A number 
of journals are conspicuously important 
for the study of naiads, the most import
ant is Nautilus. Other major sources are 
the Annual Reports of the American Mala
cological Union, Sterkiana, Malacologia, 
and Occasional Papers onMollusks (of Har
vard University). Journals of more gen
eral content noted for important papers 
about naiads are: Amer~can Midland Natur
alist, Occasional Papers (also theMiscel
laneous Publications) of the Museum of 
Zoology, University of Michigan, and the, 
publications of the United States Bu.reau 
of Fisheries. · · 

A numberofparticularly important works 
could be cross-indexed under almost any 
heading, they constitute the basic libra
ry. In alphabetical order ther are: Con-
rad (1834, 1835-1838), Lea ( 828-1874), 
Ortmann (1911, 1912, 1919), Rafinesque 
(1820, 1831), Say (1817, 1830-1834), and 
Simpson (1900, 1914). Haas (1969) should' 
p_robably be included in this list, howe_ver 
we have not had time to translate any of 
the German text. The first paper by Simp
son (1900) contains a63 page World bibli
ography covering the perio"d before the 
turn of the century. Most of the litera
ture references in the present paper are 
dated after 1900. As a rapid index, ·we 
present a breakdown by subject. Papers 
about shell and soft anatomy are cited in 
the pertinent morphology discussions. 

OKLAHOMA: Baker (1909), Branson (1966a, 
1966b 1967, 1969), Call (1885), Ferriss 
(1906), Frierson (1927, 1928), Isely (1911, 
1914, 1925), Marshall ( 1895), Ortmann 
(1919), Riggs and Webb (1956), Sublette 
(1957). 

TEXAS: Murray and Roy (1968), Singley 
(1893), Strecker (1931), Vaughan (1893), 
Walker (1915). 

LOUISIANA: Branson· (1966b), Frierson 
(1900), Vanatta (1910), Vaughan (1893). 

ARKANSAS: Call (1895), La Rocque (1962), 
Meek and Clark (1912), Ortmann (1919), 
Ortmann and Walker (1912), Wheeler (1914, 
1918). 

OTHER STATES: Baker (1922, 1927, Illi
nois)' (1928, Wisconsin), Heard and Burch 
(1966, Michigan), Call (1900, Indiana), 
Clarke and Berg (1959, Central New York), 
Clench andTurner (1956, Gulf Coastal Ala
bama, Georgia, and Florida), Goodrich and 
van der Schalie (1944, Indiana), Johnson 
(1970, Atlantic Slope from James River 
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system, VirginiatoAltamaha River system, 
Georgia), La Rocque (1967, Ohio), Murray 
and Leonard (1962, Kansas), Ortmann (1911, 
1919, Pennsylvania), (1918, upper Tennes
see River), Scammon (1906, Kansas), Utter
back (1915, 1916, 1917, Missouri), van der 
Schalie (1938, 1970, southeastern Michi-

. gan), van der Schalie and van der Schalie 
l1950, Mississippi River north of St. 
Louis, Missouri), Starrett (1971, Illinois 
River in Illinois). 

LARGER REGIONS: Clench (1959, U.S. gen
era), Frierson (1927, North. and Central 
American classification and checklist), 
Haas (1969, World classification, genera 
and species), Heard 0968, southeastern 
U. S. genera), La Rocque (1953, Canadian 
catalogue), Lea (1828-1874, World genera 
and species), McMichael and Hisock l1958, 
Australian Region), Parodiz and Bonetto 
(1963, South American), Pennak ( 1953, U.S. 
genera), Preston (1915, India and Burma), 
Simpson(l900, World synopsis), 0914, World 
classification, genera and species), Walker 
( 1918, U. S. genera). 

LIFE HI STORY: Allen ( 1914, 1921, food 
and feeding), Arey (1921, glochidia), Cllam
berlain (1931, annual growth), Cllurchill 
and Lewis (1924, food and feeding), Clark 
and Stein (1921, glochidia in plankton), 
Coker et al. (1921,. glochidia and propaga
tion), Coker and Surber (1911, metamor
phosis of Potamilus laevissimus), Conner 
(1907, 1909\ gravid periods), Grier (1922, 
~rowth rateJ,Heard (1967, hermaphroditism 
1n Anodonta), Howard (1914a, nonparasitic 
glochidia) (l914b, 1922, propagation), 
lsely (1911, juvenile ecology andpresence 
of a byssus) (1914, growth and migration), 
Jones (1926, anatomy andhistology of Tri
togonia), Lefevre and .Curtis (1910, 1912, 
gill structure, glochidi al biologr and 
propagation) (1911, non-parasitic g ochi
dia), Matteson (1948, Elliptio complana
tus) (1955, temperature, current, silting, 
migration), Stansbery (1961, age determi
nation), Stein (1968, Amblema plicata), 
Sterki (1898, 1903, marsupial structure), 
Surber (1912, 1915, glochidial identifi
cation) (1913, glochidial hosts), Tepe 
(1943, hermaphroditism in Toxolasma, =Ca
runculina), Thoma et al. (1959 marking 
techniques for recapture studies), Tucker 
(1927, 1928, glochidia and juveniles of 
Anodonta), Utterback (1916 gravid peri
ods), van der Schalie (1966, hermaphrodi
tism review), van der Schalie and Locke 
(1941, hermaphroditism in Anodonta gran
dis), van der Schalie and van der Schalie 
(1963, Actinonaias ellipsiformis). 

GENERAL MORPHOLOGY OF NAIADS 

SHELL. Since one or both valves are the 
most commonly available parts for identi
fication, they have traditionally played 
the major roleinthe taxonomic literature 
of the world. Although it was long recog-

nized that shells exhibit intense geogra
phic, environmental, and genetic variation, 
as well as convergence, divergence, and 
parallelism, they are used anyway because 
they are convenient and available. It is 
therefore important to remember that many 
species with similar environmental requi
rements will have similar shells regard
less of the actual relationship of the 
forms involved. Thin-shelled, smooth, and 
inflated species tend to inhabit lakes, 
pools, and sluggish water with soft, muddy 
bottoms; thicker shelled, smooth species 
that are less inflated tend to inhabit 
flowing water and gravel bottoms; heavy
shelled species with massive hinge lines 
and teeth, prominent surface sculpture and 
compr·essed bodies are often associated 
with riffles and waterofhigh oxygen con
tent. Needless to say, all such habitats 
overlap or intergrade, but the pattern is 
still evident. This means that the shell 
of a widespread species collected in the 
lower, deeper part of a river will be very 
different from the same species collected 
in the headwaters. This also means that 
two species from the same habitat may .look 
more alike thai) do the upstream and down
stream populations of one species. The 
taxonomic implications are obvious. Al
though shell variation correlates rather 
well with enrironmental factors, see Ball 
(1922), Brown et al. (1938), Eagar (1948), 
G ri e r ( 19 2 0 b, 19 2 0 c, 19 2 0 d 19 2 0 e 19 2 2) , 
Grier and Mueller (1926), Ortmann (1920), 
and van der Schalie (l936b, 1941), the 
last author points out that in at least 
one case, river specimens reared in a lake 
retained the river morphology, implying 
the genetic consistency of the features 
involved. 

The basic details of the molluscan shell 
can be found in any general or inverte
brate zoologr text or encyclopedia. A few 
comments wi l suffice. The hinge line 
and ligament are dorsal; the umbone (which 
bears the beak at its very tip, and is the 
oldest part of the shell) is anteriorly 
p laced; the hi n ge tee th ( i f p res en t) in
c l u de th e m o r e an t e ri o r too th - l i k e c a r d i -
nals (often called pseudocardinals), and 
the more posterior tongue and groove late
rals. Hinge teeth can be variously ab
normal, or even reversed so that each val
ve h·as the teeth which normally occur in 
the opposite valve, see Geiser (1915) and 
especially van der Schalie (l936a) for ad
ditional data. Muscle scars include an
terior adductor, retractor, and protract
or, the first two often contiguous, the 
l as t s l i gh t l y separated; the post e rio r ad
ductor and retractor, the latter usually 
much smaller, more anterior and attached 
at the base of the lateral teeth; the pal
lial line, parallelin~ the shell margin 
and connecting the b1g ·adductor muscle 
scars; and a variable groupofsmall scars 
in the cavity of the umbone. The internal 
surface, the nacre, can be uniformly col-
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ored or variable; colored nacres often 
fade in dead shells or lose iridescence. 
In some genera (Toxolasma for example) it 
is important to distinguish between iri
descent and pigmentary colors, both can 
appear blue (or some other color) but are 
very different in origin. Externally the 
shell is variously sculptured or smooth; 
almost all species have a special sculp
ture on the first portions of the shell 
formed after metamorphosis, this is the 
'beak sculpture', it is present in almost 
all species even when the rest of the shell 
is smooth. See Marshall (1890) for a dis
cussion of beak sculpture; Marshall's plate 
is reproduced in Clarke and Berg (1959). 
Since the beaks are the oldest portion of 
the adult shell, they are often eroded 
and destroyed by chemicals in the water. 
There is often a ridge extending oblique
ly'downward and backward from the umbonal 
region to the posterior end of the valve, 
this is the posterior ridge, which delim
its the posterior slope from the rest of 
the valve. In some species the posterior 
slope is greatly extended dorsally above 
the lateral teeth, such a growth is a wing, 
and the valve is then said to be alate. 
The surface of the valve is marked with 
concentri.c lines of growth, each indicat
ing a period of active shell deposition, 
During winter, or other adverse periods, 
a much more pronounced line is formed in 
the shell these are called growth rests 
and in many species they serve as an inde-x 
to the age of the individual. (See Stans
bery (1961) and Chamberlain (1931) for a 
discussion of how to age shells. 

Sexual dimorphism occurs in the shells 
of about half of the species in the Lake 
Texoma region (primarily Tritogonia and 
most of the Lampsilinae). It is discussed 
in the pertinent species accounts, and by 
many authors, especially Grier (1920a). 

SOFT PARTS. The main basis for the Clas
sification of naiads, down to and includ
ing genera, is the soft anatomy. By far 
the best introduction to this subject is 
by Ortmann (1911). He followed this land
mark study with a long paper the next year 
(1912) and then a remarkable series of 
studies (1913-16, 1919, 1921, 1923, 1923-
24). The above list includes only papers 
about more thanoneUnited States species, 
many other papers, in the pages of the 
journal Nautilus discuss individual spe
cies and the faunas of other regions. 
Some other authors who contributed to or 
supplemented Ortmann's studies are Lea 
(1834-74), Sterki (1898, 1903) Simpson 
(1900, 1914), and Reardon (1929). 

Mantle modi[ications. Within the sub-
family Lampsi inae there is a complex of 
genera which is separated from other lamp
si lines by the presence of a specialized 
area on the inner margin of the mantle an
terior and ventral to the branchial (in-

current) opening. Within this complex, 
the genera are distin~ished by the de
tailed morphology of th1s specialized area. 
The genera are Glebula, Ligumia, Medioni
dus, Villosa, Conradilla, Toxolasma, Lamp
silis, and Dysnomia, several of which oc
cur in Oklahoma. The specialization takes 
the form of a row of papillae, or a rib
bon-like flap, or modified combinations 
of the two, along a line paralleling the 
shell margin. In some, the outgrowths oc
cu·py a small field close to the branchial 
opening, in others, they extend half way 
or more towards the anterior end of the 
animal. There are ·still some major prob
lems involved with the useofthes·e struc
tures. First, their development. is sexu
ally dimorphic, being better developed in 
females than in males. In some males, 
their presence is barely indicated by a 
ridge of wavy tissue, or by a streak of 
dark pigment in the correct area. Second, 
the existirig descriptions are often drawn 
from one or very few specimens, from a 
single locality, and in varying states of 
preservation. Preserved material is al
ways variously contracted and quite dif
ferent (sometimes radically) i"n appearance 
and color from living specimens. Third, 
many species are still not studied, so the 
limits of variation of their genera are 
not understood. Fourth, it is possible to 
discover species which do not fit thee~ 
is ting alternatives, or which are su ffi
cientlr variable to combine features of 
severa taxa. Such a creature is the com
mon Vi llosa- complex species in the Mount
ain Fork and Little Rivers. 

Marsupial gills. In naiads there are 
four flap-like gills, two on either·side 
of the main visceral mass. A gill results 
from the fusion of many gill filaments 
which, in more. primitive bivalves, lie 
side by side in anterior-posterior sequen
ce. Since each filament has two parallel 
sections, an outer one nearer to the shell 
and an inner one nearer to the visceral 
mass, the union of all the outer sections 
forms one gill surface and the union of 
the inner sections forms the other. These 
two surfaces are called lamellae, and in 

·unionids they are held together by vertical 
interlamellar septa; the resulting elon
gate compartments within each gill are the 
water tubes. In female naiads some or all 
of the water tubes are utilized as brood 
chambers for holding eggs and glochidia 
during early development; the tubes in
volved usually become swollen, and that 
portion of the gill is then referred to 
as a marsupium. The marsupial area is of
ten recognizable whether it is charged or 
not fori ts water tubes are typically more 
numerous and often there are extra septa, 
thus, female gills that are or will be 
marsupial usuallyhavemore crowded septa. 
In addition, marsupial gi 11 s will, in his
tological cross-section usually show sep
ta with a characteristic greater thick-
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ness, and especially, a folded or wrinkled 
epithelium, rather than smooth. Marsupial 
water tubes are sometimes called ovisacs, 
and within them, the eggs are often im
bedded in an elongate, mucoid mass of 
varying ·colors and consistencies called 
a 'placenta' or 'conglutinate.' 

Gravid female unionids with eggs or 
glochidia in the marsupia aid greatly in 
the separation of several confusingly 
similar genera. In fact, some generic 
identifications are at best guesses until 
such females are available. This is par
ticularly true in the subfamily Amblemi
nae where five genera sometimes defy sepa
ration based on shell characters alone. 
In Fusconaia all four gills are utilized 
as marsupia, and the contained ·ova·· are 
variouslJ pigmented, often ·red. In Pletho
basus an Lexingtonia the ova are red, but 
only the outer gills are marsupial. In 
Pleurobema and Cyclonaias t h e outer 
gills aremarsupial, but the ova are white.: 
Occasionally Pleurobema has eggs in the 
inner gills too (Ortmann, 1919, p. 70, 71). 

Because variation in shape, sculpture, 
and hinge tooth structure occurs in all 
three subfamilies, the arrangement of s-en
era into subfamily groups is based pnma
rily on gill structure, marsupial arrange-. 
ment, and glochidial type. In the sub
family Anodontinae, virtually the entire 
outer gill is involved in the marsupium, 
and each water tub~ when charged, becomes 
subdivided by secondary septa into three 
parallel vertical chambers. The largest 
{central) chamber is the actual egg- con
taining part of the water tube. The inner 
gill is not marsupial. 

In the subfamily Ambleminae (=Unioninae 
in part of many authors) the water tubes 
do not b.ecome subdivided, and either all 
four gills are marsupial, or only the out
er pa1r is marsupial. Not all specimens 
of a species are consistent in this char
acter, however, so series of gravid fe
males arehighly desirable. Ortmann (1915, 
p. 106-108) clearly states that only the 
median halfofthe outer gill is marsupial 
in Las t en a ( = Hem is ten a) lata Ra f. ; th is 
appears to be the one consistent exception 
in the s.ub family. 

In the subfamily Lampsilinae, the water 
tubes are not subdivided. In thirteen of 
the genera the marsupia are restricted to 
the posterior part of the outer gills. In 
this condition, the marsupium can occupy 
up to 2/3 or more of the total gill leav
ing just the anterior 1/3 or less unmodi
fied, or be progressively reduced until 
only a few water tubes at or close to the 
posterior end are involved. In the re
maining five genera, other arrangements 
are found, as outlined in the key. Through
out this subfamily, glochidia are released 

through holes which develop along the ven" 
tral margin of the marsupium. Iii the Ano· 
don tinae and Ambleminae, glochidia pass 
dorsad into thesuprabranchlal chambersand 
then out the excurrent opening. / 

The various features of the soft anatomy 
involved in the classification of the fa· 
milies, subfamilies, an·d genera are sum
marized in the key which follows. The data 
are taken mostly from the many papers by 
Ortmann cited earlier; since he customari
ly worked with very small series, consid
erably more variation is to be expected. 
It seems certain that exceptions and re
finements will accumulate, and resutt in 
con comi tan t changes in our generic 1 imi ts. 
In fact, although the vanous statements 
sound quite definite, they are to be in· 
terpreted as patterns not rigid rules. 
When more than one genus keys out in a. 
couplet, the genera are normally distin· 
gui shed by shell characters. 

SUMMARY KEY TO UNITED STATES GENERA OF 
UNIONACEA, BASED ON SOFT ANATOMY 

1. Inner margins of mantle fused between 
branchial ( inhalen t) and anal ( exha· 
lent) openings; inner gills continu· 
ous with l?alpi; marsupia restricted 
to inner gills. . . . . . . . . . 2 

Inner margins of mantle in contact but 
not fused between branchial and anal 
openings; inner gills not continuous 
with palpi; marsupia involving all 
four gillsoronly theouter pair .. 3 

2. Gills with incomplete septa and water 
tubes; larva a glochidium, enclosed 
by a bivalved shell; South America 
an_d Australasia ... Family Hyriidae 

Gills with complete septa and water 
tubes; larva a lasidium, the shell 
univalve, not completely enclosing 
the larva; Africa, South America, 
possibly Asia. . .Family Mutelidae 
...... and Family Mycetopodidae 

3. Branchial and anal chambers incomplete· 
ly separated by the attachment of 
outermost gill-lamellae to inner sur· 
face of mantle; gills without water 
tubes, the lamellae ·with scattered, 
incomplete, diagonal connections; 
marsu~ia involnnf all four gillsi 
gloch1dia very sma 1, less than 0.0:> 
mm high, semi-circula.r, with small 
irregular ventral teeth; Hol!lrc~ic, 
possibly Asia. Family Margari
tiferidae (~M·argaritanidae) ... 4 

Branchial and anal chambers a'lmos t com· 
pletely separated by the extensive· 
attachment of outermost gill lamella 
toinnersurfaceofmantle; gills with 
most septa and water tubes extendinf· 
the complete dorsoventral heiRht o 
the gill; marsupia involving al1 four 
gills or only the outer pair; glochi· 
dia larger, more than 0.05 mm high, 
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4. 

variou"l y shafed, but usually with
out a _row o teeth on. the ventral 
margin'; Holarctic, Africa. . . . 

:Fa~ily Unionida~ . 5 

Each gill with the lamellae connected 
by isolated, irregularly scattered 
thread-like strands of tissue . 
.. : . . . . MARGARITIFERA 

Each;' gill with the lamellae connected 
by th re.ad-lik e strands 0 f tissue in 
.obliqu~ ~~ri~~ which 'tend diagonally 
across the gill filaments from poste
rodorsal to anteroventral. ... 
. . . . CUMBERLANDIA 

,".' . 

5. G~avid females (absent in non-gravid 
.females and males) with each water 
tube of the outer gills divided into 
three vertical, . parallel compart
ments, a very_ small outer (lateral) 
and inne.r (mesal). space and a much 
larger median one; eggs contained 
only in the large median space which 
is closed dorsally, not .opening into 
the suprabranchial chamber; glochidia 
subovateorsubtriangular with a pair 
of ventral hooks, usually in the epi
'dermis of fish scales or fins. . . 

. Subfamily ·Anodontinae .. 6 
Gravid females with each water tube of 

the outer gills not secondarily di
vided into thre.e compartments, and 
op.ening dorsally into the suprabran
~hial chamb~r; glochidia rounded, 
with a short hinge line, without 
hooks, or ax-head .shaped with two 
pairs of ventral hooks, usually on 
fish gi 11 s. 9 

6. Gravid females with the median egg
bea.rin g . compartment of each water 
tube withtheeggmass subdivided in
to smaller·masses. STROPHITIJS 

Gravid females with the median egg
. bearing compartment of each water 

tu b.e with continuous egg masses, not 
·subdivided. 7 

?.,The two ~xcur~ent apertures ('anal' and 
'supra-anal' .of naiad literature) 
each no longer th'an the space between 
them. LASMIGONA, ARCIDENS, ARKANSIA, 
. . .. . ALASMIDONTA, ANODON1DIDES 

The two excurrent apertures widely sep
arated, the space between them longer 
than the length ofeither opening. 8 

8. Ma'rsupium normally swollen, surface 
with vertical lines. . . . ANODONTA 

Marsupium' enormously thicke~ed, surface 
'·wrinkled and'granular .. SIMPSONICONCHA 

9. Females 'usuallr with all four gills 
with marsupia structure. . 

. Subfamily Ambleminae, in part 10 
.Females. with only the outer gills in-

volved in the marsupium. 14 

10. Gills with septa often interrupted or 
perforated, especially dorsally ... 
. . . . . . . . . . . . . . GONIDEA 

Gills with septa complete, imper-
forate. 11 

11. Eggs whitish, in each water tube form
ing an elongate - lanceolate mass 
('placenta'). . . . . 12 

Eggs red or black respectively chang
ing to pink or blue as development 
proceeds, in each water tube forming 
a somewhat elongate-cylindrical mass. 

. . . . . . QUINCUNCINA, FU SCONAI A 

12. Dorsal excurrent opening as long as 
anal and branchial openings combined; 
egg masses brown. MEGALONAIAS 

Dorsal excurrent opening shorter than 
anal and branchial openings combined; 
or excurrent opening single; egg mas
ses white. · 13 

13. Sexually dimorphic, females with anal 
opening longer and more __ posterior 
than in males. . . . . . TRI1DGONIA 

Not sexually dimorphic ....... . 
. . . AMBLEMA, PLECTOMERUS, QUADIULA 

NOTE: The genus Elliptoideus maykey. 
out in the second half of couplet 13, 
but theonly published feature of its 
soft anatomr is the statement that 
all four gil s .are marsupial. 

14. 

15. 

16. 

17. 

18. 

Gravid females. with all or much of the 
outer gill marsupial, not folded, 
moderately swollen, and thin edged, 
the swelhng not distending the_ gill 
below its normal margin. Subfamily.· 
Ambleminae, in part. . . . . .. 15 

Gravid females with marsupium swollen, 
thick, distended beyond normal gill 
margin, and if developed anteriorly, 
may hang in a series of ple.at-like 
folds. . Subfamily Lampsili·nae .. 19 

Excurrent aperture not divided .... 
. . . . . ....... CYCLONAIAS· 

Excurrent aperture divided into two· 
openings by partial fusion of mantle 
edges \resulting in the 'anal' and 
'supra-anal' openings of naiad lite
rature). 16 

Younger specimens with mantle ·extelld
ing through holes in the shell into 
hollow spines which become solid at 
rna tu ri ty. . . . . . CANTHYRIA, 

Mantle never extending through holes 
in the, shell. . . . . . ... '17 

Eggs white. . . . . . . . . . 18 
Eggs cream, pink, orange, or red (de-, 
pending· on species and stage of de
velopmen tl. PLETHOBASUS, LEXING1DNIA 

Marsupium occupying most of the outer 
gill. . . . CYRTONAIAS, PLEUROBF.MA,, 
ELLIPTIO, UNIOMERUS. 

Marsupium occupying middle half of 
outer gill. LASTENA (=HEMISTENA) 
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19. Gravid females with marsupium involv
ing only the ·ventral %of the outer 
gill, and usually hanging in aseries 
of wavr folds; more than half to al
most a .l of the gill length involved; 
gill distended only slightly beyond 
1ts normal margin. . . . 20 

Gravid females with marsupium involv
ing water tubes which arecharged for 
most or all of their length, not in
volving the anterior end of the gill, 
and not folded (however, there often 
are folds separating the marsupium 
from the nonmarsupial gill); charged 
partofgill clearly distended beyond 
i t s no rm a l m a r gin . . . . . . . . 21 

20. Gravid females with marsupium extend
ing formost of the gill length, with 
five to twenty wavy folds. 

P1YOiOBRANCHUS 
Gravid females with marsupium restricted 

to the median or post-median part 
of the gill, with fewer than five 
wavy folds. DROMUS (=CONOiODROMUS) 

21. Gravid females with marsupium occupy
ing less than ten water tubes near 
the center of the outer gill, these 
water tubes paralleling each other 
and curving posteriorly. 22 

Gravid females with marsupium exten
siYe, occupying nearly all, or the 
central and posterior, or just the 
posterior part of the outer gill, 
these water tubes varying in number, 
but forming a spreading, fan like 
pattern. 23 

22. Gravid females with slightly post-me
dian marsupium, the charged water 
tubes slightly curved ... OBLIQUARIA 

Gravid females with marsupium median 
or slightly ante-median, the charged 
water tubes very elongate and spiral-
ly coiled. CYPROGENIA 

23. Mantlejustanteroventral to branchial 
opening with a submarginal flap, lar
ge single papilla (caruncle), or row 
of papillae,· these less developed in 
males and very small in Glebula of 
both sexes. . . . . ..... 27 

Mantle just anteroventral to branchial 
opening wrinkled or unadorned, with
out along submarginal flap or papil
lae. . . . .. 24 

24.· Glochidia ligulate (ax-head shaped), 
usually with two spines on each val
ve at the ventral corners. POTAMILUS 

Glochidia rounded or oval except the 
hinge which is flatter, without 
spines. 25 

25. Glochidia with valves gaping open an
teriorly and posteriorly. PLAGIOLA 

Glochidia with valves capable of clos-
ing all around the margin. 26 

26. Glochidia 
high. . 

Glochi di a 
high. 

small, less than 0.1 mm. 
TRUNCILLA, LEPTODEA 

larger, more than 0. l mm. 
.OBOVARIA, ACTINONAIAS 

27. Marsupium occupying most of the outer 
gill, except for the anterior and 
posterior ends. . GLEBULA 

Marsupium more restricted, occupying 
the posterior part of the gill. 28 

28. Mantle with one or more submarginal 
papillae immediately an teroven tral 
to the branchial opening ..... 29 

Mantle without papillae immediately 
anteroventral to the branchial open
ing, instead with a narrow, submar
ginal, ribbon-like flap attached a
long its long axis and paralleling 
the mantle edge. . LAMPS! LIS 

29. Mantle with a submarginal cluster or 
one very large papilla antero-ventral 
to the branchial opening. TOXOLASMA 

Mantle with a submarginal row of pa
pillae antero-ventral to the branch
ial opening. 30 

30. Mantle with submarginal row of papil
lae interrupted in the center and 
connected by a thin raised ridge .. 
. . . . . . . C~RADILLA 

Mantle with papillae in continuous 
s e ri e s no t in t e r ru p ted. 31 

31. Mantle with 1-3 long papillae, sepa
rated from branchial opening by a row 
of much smaller papillae,or the lat-
ter absent ........ MEDIONIDUS 

Mantle with papillae of equal length, 
or evenly graduated, or of m1xed 
lengths. 32 

32. Mantle papillae of mixed sizes and 
lengths, or largest papillae anteri
or. . . VILLOSA 

Mantle papillae of subequal size, 
shap~ and separation, or largest pa
pillae posterior. 33 

33. Female mantle with row of papillae 
_paralleling the mantle edge. LIGUMIA 
Female mantle with row of papillae 

sharply diverging from the outer man
tle edge. DYSNOMIA ( = EPIOBLASMA?) 

THE SUBFAMILIES OF UNIONIDAE 

The three long used subfamily names (U
nioninae, Anodontinae, and Lampsilinae) 
are by no means universally accepted as 
the sole components of the family Unioni· 
dae. For example, a bewildering arrange
ment is proposed by Modell (1942, 1949). 
The earlier paper has been translated in
to English by Stansbery and Soehngen ( 1964). 
Modell classifies the naiads of the World 
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primarily by to'oth structure, beak sculp
ture, .andgeneral shell form and virtually 
ignores soft parts. In his 1942 paper he 
partitions our genera into three families 
and ten subfamilies. The family Unionidae 
contains Quadrula (and its subgenera), 
Tri'togonia, Quincuncina, Cyclonaias, and 
Megalonaias in the Quadrulinae; Lastena 
(Modell uses this name for Anodonta imbe
cilis and related species, and A. subor
biculata of the American fauna, not for 
[as t en a (=Hem i s ten a) l at a Ra fines que, 18 20) 
in the Rectidentinae; and Anodonta in the 
Anodon tinae. The family Margari ti feri dae 
contains Margaritifera and Cumberlandia 
in the Margari ti ferinae; and Con idea in 
the Pseudodontinae. Our remaining genera 
are placed in the new family Elliptionidae; 
Pleurobema,. Lexingtonia, Plethobasus, and 
Fusconaia ·are in Pleurobeminae; all our 
anodontines except Anodonta are in Alasmi
dontinae; Elliptio, Elliptoideus, Unio
merus, and Canthyria are in Elliptioninae; 
Amblema and Plectomerus are in Ambleminae; 
and all our lampsilines are in Lampsili
nae. This arrangement assumes that the 
various types of glochidia and marsupia 
have evolved independently in two or more 
families. This may be possible, but ap
pears to contradict most of the available 
evidence. 

Morrison (1955) suggests that the old 
family Unionidae contains two families and 
five subfamilies: family Unionidae, with 
subfamilies Unioninae, Alasmidontinae and 
Anodontinae (this family includes what 
has traditionally been called subfamily 
Anodontinae as well as some of the Unio
ninae); and family Amblemidae, with sub
families Ambleminae and Lampsilinae (the 
subfamily Ambl emi nae has traditionally been 
treated as part of the Unioninae). The 
explanation for this reclassification is 
the fact that the European genus Unio is 
not·most closely related to the Ambl.ema
Quadrula-Fusconaia-Elliptio group of gen-. 
era despite their long association, but 
rather if we use glochidial form and mar
supial gills, to the Ano,!onta-Alasmidonta 
group. When Unio is placed with its cor
rect relatives, the name Unioninae goes 
with it, leaving the Amblema-Quadrula-etc. 
complex without a subfamily name. This 
void was filled with the name Ambleminae. 
The basis forMorrison' s two families rests 
on the glochidia and gravid female gill 
structure. In the European Unio-complex 
and the Holarctic Anodonta-Alasmidonta
complex the glochidia are shaped essen
ti ally like a weakly inflated t ri angle w i th 
the long hinge forming the base; the apex 
has an incu rved spine complex .on each val
ve. The spines are present in fully de
veloped glochidia, but can be absent in 
earlier stages. Gravid females have mar
supial water tubes partitioned into two 
very small chambers one next to each la
mella, and a very large chamber between. 
Eggs and glochidia occur only in the me-

dian chamber. The Pal ea rc tic Un io- complex 
has complete hinge teeth, the Nearctic 
Alasmidonta-complex has variously incom
p l e t e hi n ge tee th ( e spec i ally th e l a t e r
al s), and the Hol arc tic Anodon ta-complex 
has no hinge teeth. In the classification 
used in this paper they are all called 
family Unionidae, subfamilies Unioninae 
and Anodontinae, the latter including both 
the Alasmidonta and Anodonta-complexes. 

In the strictly Nearctic Amblema- and 
Lampsilis-complexes, the glochidia are 
rounded, elliptical, oval, or ax-head 
shaped, with short hinge lines, and nor
mally without spines. A few species (par
ticularly those with ax-head glochidia) 
have two or more pairs of hooks opposite 
the hi'nge but even when present they ap
pear to be very different in structure and 
position from those in the Unionidae and 
Anodontinae. Gravid females have marsu
pial water tubes variously swollen or elon
gated, but not subdivided into three com
partments. The Amblema-complex and the 
Lamps i l is- c omp 1 ex di f fer markedly in gill 
structure, in the method of releasing the 
glochidia, and in breeding habits. In the 
classification used in this paper they are 
family Unionidae, subfamilies Ambleminae 
and Lampsilinae. 

LAKE TEXOMA REGION FAUNA 

Fa'mily Unionidae 

Subfamily Anodontinae 

LASMIGONA Rafinesque, 1831 

This is one of the genera of Anodonti
nae with developed cardinal teeth and ty
pically anirregular shelf in place of the 
interlocking lateral teeth found in other 
subfamilies. Also, the interdentum of the 
left valve is inrolled, serrate, and pro
jects in to a corresponding cavity in the 
right valve. In the Lake Texoma region 
these features areimmediately diagnostic, 
but eastern Oklahoma has one, possibly 
two, rare monotypic genera with essential
ly similar tooth structure; these are Ar
kansia Ortmann and Walker, 1912, and Arci
dens Simpson, 1900. Arkansia wheeleri 
Ortmann and Walker, 1912, occurs in the 
Ouachita River, Arkansas, and in the Kia
michi River in Oklahoma. Arcidens confra
gosus (Say, 1829) has not been recorde·d 
from Oklahoma, but sinceitoccursin Texas, 
Louisiana, Arkansas, Missouri, Kansas (and 
farther east), it will probably turn up. 
Strecker (1931) records Arcidens from Red 
River drainage in Texas, but he does not 
give the locality. We have searched for 
it in vain in Oklahoma. These two· genera 
are both much more inflated than the spe
cies of Lasmigona and in outline look more 
like odd species of Quadrula. than like a-
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nodontines. Arc~dens is complexly sculp
tured with tubercles, i.i g- zag wrinkles, 
and oblique ridges, the tubercles tending 
to form two divergent rows radiating from 
the umbone, while the wrinkles and ridges 
vary in their state of development. Ar
kansia has an uneven to smooth shell, the 
most obvious sculpture is a series of 
wrinkles on the posterior slope, but even 
these are sometimes absent. Lasmigona in
cludes six or seven compressed species, 
their flatness distinguishes them from 
Arkansia and Arcidens. The genus ranges 
from the Atlantic Coast to Manitoba to 
Texas, but is absent from most of the south 
Atlantic and Gulf Coastal Plain. 

Lasmi gona compl an at a (Barnes, 18 23). 
(Wh1te Heel-splitter) 
=Symphynota complana'ta of Isely, 1925 

Thisisone of the most distinct species 
in the ORlahoma fauna. The large, fla.t, 
rounded to oval shell, the beautiful white 
nacre, and the pronounced wing dorsal to 
th e v e s t i gi a 1 , non - in t e rl o ck i n g 1 a t e r a 1 
'teeth' all combine to make identification 
easy. Oklahoma specimens usually are a
bout 110 to 160 mm long; however, Haas 
(1941) mentions one '216 mm longfromthe 
Spoon Ri v e r , I 11 i ri o i s. 

A second species·, Lasmigona costata (Ra
finesque, 1820) occurs in .Little River 
drainage (we have taken it in the Little, 
Glover, and Mountain Fork Rivers), and al
so in various eastern tributaries of 'the 
Arkansas River. It is much more elongate, 
and usually has a series of parallel or 
radiating corrugations on the posterior 
slope. Occasional specimens have wrinkles 
over the entire posterior halfofthe val
ve, while specimens in The Ohio State Uni
versi tJ Museum of Zoology from the Ouachi
ta an Caddo Rivers in Arkansas lack all 
wrinkles so that even the posterior slope 
is smooth. Similar smooth specimens are 
mentioned by. Ortmann (1919 p. 127) from 
Randolph County, West Virginia, but such 
individuals are rare. 

The Wh(te Heel-splitter occurswidely in 
Mississippi River drainage, and ranges 
north around Hudson Bay andnorthwest into 
Alberta; it apparently has not been record
ed in Texas. In Oklahoma, Isely (1925) 
rec.ords thespecies from the Washita, lower 
Blue, andMuddy Boggy Rivers. We have taken 
it abundantly in the· Blue River below 
Durant Dam but not above, in lower Pen
nington Creek (Washita drainage), and in 
Lake Texoma itself. 

The two western species of Lasmigona ap
pear to replace each other in Oklahoma. 
Lasmigona complanata is more abundant in 
muddy andsilty situations with .relatively 
quiet water (below Durant Dam is a con
spicuous exception), while Lasmigona cos
tata is more abundant in gravely riffles 
and high-gradient streams. 

ANODONTA Lamarck, 1799 

The complete absence of cardinal and 
lateral teeth, and thin, straight or gen
tly curved hingelineimmediately separate 
this genus from all others in the Lake 
Texoma region. Immediately to the east 
there is a 'confusingly similar genus, 
Strophitus Rafinesque, 1820; the single 
species in Oklahoma isS. undulatus (Say, 
1817) -I= S. rugosus (Swainson, l822)Ic Ise
ly (1925) records St rophi tus from the Mud
dy Boggy and Kiamichi Rivers, and we have 
taken it in the three major branches of 
the Little River (Little, Glover, and 
Mountain Fork). Strophitus·is abundantly 
distinct in marsupial structure; however, 
sh ell s are qui t e simi l a r e xc ep t th a t S t r o -
phitus has simple sometimes posteriorly 
angulate ridges on the beaks, while in A
nodonta the ridges are sharply biconvex 
and angulate, also Strophitus has a heavi
er hinge with a low obtuse swelling which 
forms a weak angle interrupting the even 
curve o f the hinge line. 

The two species of Anodonta which occur 
in Oklahoma are both reported to have her
maphroditic individuals or entire colonies 
(Heard, 1967; Tucker, 1928; van der Scha
lie and Lo.cke, 1941; and qthers cited 
therein); Oklahoma specimens have not been 
in ve s ti gate d. 

Anodonta is one of the most widespread 
naiad genera in the world, ranging from 
Canada to Mexico, Maine to California, and 
Western Europe to Asia and north Africa. 
There are two general types (or species 
groups) in the United States; subgenus A
nodonta in the restricted sense ·includes 
grandis and dozens of other names, many 
of which are surely synonyms; subgenus Py
ganodon includes imbecilis and related 
species, suborbiculata, and the species 
in Paci fie drainage. Anodonta grandis and 
imbecilis occur widely in Oklahoma. Ano
donta suborbiculata probably occurs, as 
this specieshasbeen collected in Louisi
ana, Arkansas, Kansas, Missou'ri, Iowa, and 
farther east. The actual number of Nearc-· 
ticspecies in the genus is not established, 
for no two authors agree; perhaps eight 
to several dozen is a reasonable range. 

Anodonta grandis form grandis Say, 1829. 
(Floater) 

Anodonta f!randis form stewartiana· Lea, 
1834. (Slop Bucket)· 

=Anodonta corpulenta, of Isely, 1924 

The nomenclature and systematic status 
of these two forms has not been worked out
They aredistinct in some areas, and yet 
appear to intergrade in others. In gen
eral, shells from rivers with appreciable 
current are refer red to A. grand is form 
grandis. ·They are usually smaller, less 
inflated, and tend to have bluish-white 
nacre. Shells from lakes, ox-bows, and 
deep or sluggish rivers tend towards A. 
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grandis form stewartiana, being· larger 
(up to 185 mm long), more inflated, and 
tend to have pink, salmon, or bronze nacre. 
The differences are not constant, and in 
Oklahoma (Lake Murray for example) there 
are large, inflated shells with bluish 
nacre, and other combinations of the above 
features. It is possible that man-made 
lakes that were originally rivers and 
streams all have grandis modified by the 
change to quiet water, and thus convergent 
toward stewartiana, but this has never been 
tested, and is further complicated by the 
possibility of introductions via release 
of game and bait fish carrying various 
glochi di a. 

Juveniles of form stewartiana, unfortu
nately without data, werefound among mis
cellaneous shells left from previous ses
sions in The University of Oklahoma Bio
logical Station invertebrate zoology labo
ratory. They are extraordinarily inflated, 
exceptionally thin, and pale honey-brown. 
They contrast sharply with juveniles of 
form grandis which are relatively com
pressed, heavier, and darker greenish
brown. In fact, they suggest genetically 
different. spe~ies, not eco-phenotypes, but 
our mater1al 1s very meager. 

The distribution of this species complex 
is odd. We have taken 'grandis' in each 
of themajor eastern rivers (Mountain Fork, 
Glover, Little, and Kiamichi). There is, 
at present, no record from the Muddy Bog
gy, probably due to inadequate collecting. 
In the Blue River, 'grandis' is found on
ly below Durant Dam, we have never found 
it amongst the many hundreds of specimens 
examined from above this structure. In 
the Washita River, and its tributary, Pen
nington Creek, and the Red River, from 
Lake Texoma westward, most of the speci
mens appear closer to 'stewartiana', as do 
those from theCoas'tal Plain in southeast
ern McCurtain County. 

The absence of this complex in the Blue 
River above the dam suggests that 'stew
artiana' stock may ·have extended upstream 
from the Red River as far as the dam and 
has there converged towards 'grandis.' Al
though this hypothesis is reasonable in 
terms of existing distribution data, the 
alternate possibilitr that the Durant Dam 
population is the iso a ted remains of once 
more widespread 'grandis' stock has not 
been disproved. Careful morphometric ana
lysis and study of the lower portion of 
the Blue River may some day help settle 
the question. 

Anodonta imbecilis Say, 1829 (Floater) 

This small, and very distinct, fragile 
species i's immediately separable from the 
grandts complex by the flat umbones which 
normally do not protrude above the hinge 

line in lateral view. In the imbecilis
group the maximum dorso-ventral measure
ment normally extends from the hinge line 
to the ventral margin. In the ·grandis
group the maximum dorso-ventral measure
ment extends from the swollen umbone to 
the ventral margin. In Anodonta suborbi
culata Say, 1831, the umbone is flat and 
no t in fl a ted , bu t th e s h e 11 i s ·1 a r ge a 1 -
most circular in outline, and suggests an 
excessively fragilesaucer; theother east
ern species of Anodonta are much longer 
than high. Red River Anodo.nta imbecilis 
adults are about 45 to 70 mm long The 
largest seen, from the Scioto River, Ohio, 
is 105 by 47 mm. In the Blue River series, 
the largest of 40 specimens is 78 by 38 
mm. 

The Oklahoma distribution of A. imbeci
lis is incompletely known. We have a 
single specimen from the Little River, a 
series from Gates Creek below the dam of 
Lake Raymond Gary and from theL'ake itself 
(the creek enters the Kiamichi River just 
above the junction of the latter with the 
Red River). Isely (1925) records it from 
both the upper and lower portions of the 
Kiamichi itself. There are no records 
from the Muddy Boggy 'River. In the Blue 
River the species is rare below Durant Dam, 
abundant in a small tributary about 12 
miles west of Wapanucka, and apparently 
absent in the main part of the Blue above 
the dam. The species is recorded in Lake 
Texomy by Riggs and Webb (1956) and Sub
lette (1957). In Washita River drainage 
we have seen specimens from Pennington 
Creek. Finally, lsely (1925) records it 
from West Cache Creek in Cot ton County. 

Subfamily Ambleminae 

MEGALONAI AS U t'te rbac k, 1915 

This genus includes large blackish shells 
with crowded ridges and nodules on the 
beaks and a dense pattern of W, M, or ir
regularly zig-zag ridges on the first few 
years growth .. Later years lack t~ese fine 
ridges although the posterior half of the 
shell often has a series of oblique, par
allel, undulating corrugations which are 
smaller and more closely placed on the 
posterior slope. Most specimens have the 
same corrugations and diagonal grooves as 
Amblema, and, in fact, the two genera ap
pear quite similar and are combined by 
some workers. Amblema lacks the compli
c a ted s cu 1 p tu r e o f the e a rl y yea r s, h as a 
rounded to oval outline, and very large, 
massive cardinal teeth, while Megalonaias 
is quadrate in outline, especially juve
niles, and although attaining a much lar
ger size than Amblema, has smaller cardi
nal teeth. In addition, gravid females 
of Megalonaias have the marsupia forming 
large purplishpadswith rusty brown 'pla-
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centae.' Gravid individuals occur in Mis
souri (Utterback, 1915) fromAugustthrough 
the winter to about April. 

There appear to be three or more species 
in the genus in the United States, one 
widespread, the other two restricted to 
the. Escambia, Apa1achi cola, and Ochlocko
nee drainages in Florida and southern 
Georgia. 

Ne~alonaias f(igan,tea (Barnes, 1823). 
(Wash board) 
• Quadrula heros, of lsely, 1925 

Large adults have the largest and heav
iest (but not thickest) shells in North 
America, the largest we have seen from west 
of theMississippi (from Arkansas) measur
ing 200 X 155 mm; however, Haas (1941, p. 
261) records a gigantic specimen 280 mm 
long and 203 mm high from the Salt River, 
Kentucky;. this individual is about the 
si·ze of an BY. X 11 inch sheet of note pa
per with the corners rounded off. The few 
Oklahoma adults are about 130 to 175 mm 
l o'n g. I sely (19 25) records the washboard 
in the Blue, Muddy Boggr, and Kiami chi 
Rivers, as well as the arger rivers in 
Arkansas drainage. In southern Oklahom-a 
we have a series from the lower Kiamichi 
River, have not investigated the Muddy 
Boggy River, and have looked for it in vain 
in the Blue River. Since it is said to 
be a species of deep water it might still 
occur 1n the lower Blue River in areas we 
have not co 11 ec ted. This is, in fact, the 
only species recorded in the Blue River 
by Isely which we have not taken. The 
species· occurs widely in the Mississippi 
drainage from Texas and Missouri east to 
Alabama and Ohio, and in our experience 
is much less abundant than Amblema. 

AMBLEMA Rafinesque, 1820 

Among the large, heavy shelled genera 
of naiads in eastern Oklahoma, this is by 
far the most common. Three or more obli
que ridges cross the shell posterior to 
the umbone on a line roughly _parallel to 
the line of maximum length. These ridges 
vary in their number and state of develop
ment, and in some populations are more or 
less continued as smaller corrugations 
curving dorsally and crossing the poste
rior slope of the valve. When the latter. 
sre present, they ar.e fewerinnumber than 
in Megalonaias, nine or less in Oklahoma 
Amblema, fifteen or more in Oklahoma Me
galonaias, counting only those from the 
umbone to the posterior end of the lateral 
teeth. 'Occasional specimens of Amblema 
lack all ridges, others may have low wrin
kles or weak pustules superimposed on the 
ridges, in some almost the entire valve is 
covered with wavy ridges; in all such cases 
a useful feature is the very massive hinge 
and exceptionally heavy cardinal teeth of 
adults. 

A number of recent authors (for example: 
Clench and Turner, 1956; Clarke and Berg, 
1959; Murray and Leonard, 1962) use the 
name Crenodonta Schluter, 18 38 because Am
blema Rafinesque, 1820 is preoccupied by 
Amblema Rafinesque, 1819. Rafinesque first 
proposed the name with a single species 
(ovalis) which is unrecognizable. The 
following year, he used the name in the 
sense of the present paper. It seems log
ical to request the International Commis
sion of Zoological Nomenclature to sup
press Amblema Raf., 1819, and accept the 
familiar usage of Rafinesque, 1820; this 
has been done by Clark and Clench (1965), 
and in anticipation of this decisi.on, and 
in the interest of stabili t'y, we are using 
Amblema Raf., 1820. · 

A bewildering number of species group 
names have been applied to populations of 
Amblema (plicata, costata, peruviana, un
dulata, rarip l icata, perp l icata, quintardi, 
hippopea, etc.). We do not know if only 
one or several species are involved, how
ever it is evident that Amblema is a plas
tic, variable genus. It seems probable 
that all populations in the vast Missis
sippi system are variants of plicata (Say, 
1817) (the oldest name in the genus, de
scribed from Lake Erie), while separate 
Gulf drainage systems have more or less 
related but isolated populations, some of 
which may rate species recognition. In 
assessing these differences, 1t should be 
remembered that as in many species of na
iads, development of sculpture and shell 
proportions have been correlated (Ortmann, 
1920) with stream size. 

Amblema occurs widely in the Mississip
pi system north to Manitoba, in the Great 
Lakes and St. Lawrence system, and in Gulf 
rivers from Alabama to Texas. 

.!rnblema f;licata (Say, 1817). (Blue Point, 
Three-ridge) 
=Quadrula plicata, of Iselr, · 1925 
=Ouadrula undulata, of Ise y, 1925 
=Crenodontil peruviana, of Murray and· 

Leonard, 1962 

The recognition features of this species 
are discussed under the genus, and under 
the related genus Megalonaias. Variation 
is continuous, extensive, and confusing, 
and the names of the many varieties have 
often been used incorrectly 'so that for 
example A. plicata of one author is not 
necessarily the same as A. plicata of an
other. The name plicata (Say, 1817) ap
plies to all populations provided they 
·constitute a single species; in the re
stricted sense, pl'icata applies to the 
dwarfed, weakly undulate valves with smooth 
or almost smooth posterior slopes in Lake 
Erie; peruviana (Lamarck, 1819) is essen
tially alarger sized plicata, and like it, 
i s s t ron g 1 y in fl a ted ; w i th h i gh , f u ll, i n -
curved beaks, and broad weak undulations 
on the disc and posterior slope, it is 
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characteristic of the largest, deepest. 
sluggish rivers; rariplicata(Lamarck, 1819) 
is similar except the beaks are lower and 
i t is not so in fl a ted, i t i s a l so a s 1 ow 
water form; perplicata (Conrad, 1841) is 
moderately inflated, has low beaks and 
broad, weak undulations, it is a form of 
moderate current; costata Rafinesque, 1820 
is flat, compressed, with low beaks, and 
strongly corrugated disc and posterior 
slope, it inhabits the smaller, swifter 
rivers and theheadwaters; quintardi (Cra
gin, 1887) is the extreme swift water 
form with profuse undulations covering 
much of the disc, and those on the poste
rior slope crowded and sometimes branch
ing. Since most populations are variable, 
it is often impossible to assign them to 
one of these names. The complex needs 
careful study. 

Larger individuals from Oklahoma range 
from about 90 to 120 mm long. A specimen 
from the Muskingum River in Ohio is 155 X 
102 mm, and Haas (1941) mentions an Illi
nois specimen 171.4 mm long. See the ge
neric discussion for the distribution of 
the species. Some information about the 
life history is given by Stein (1968, 
1970). 

TRITOGONIA Agassiz, 1852 

Although this is the only member of the 
Ambleminae with sexually dimorphic shells, 
not all specimens can be accurately sexed 
by shell characters alone. Males tend to 
be shorter and wider, with the posterior 
margin of the shell obtusely angulate dor
sally, then diagonally truncate, and acu
tely an gu l a t e p o s t e ro - v en t rally . F em a l e s 
are longer and more slender, the posterior 
end drawn out, rounder dorsally and bi-an-
gulate ventrally. Some shells, however, 
are intermediate. The shells of both 
sexes usually are densely tuberculate over 
almost the entire surface, and there is a 
conspicuous, lumpy, post-umbonal ridge 
marking the edge of the posterior slope. 
The periostracum can be dark blackish 
brown, pale brown, brown with beautiful 
irregular green markings, or almost solid 
green; the nacre is white or various shades 
of pink or purple. The genus is distin
guished from almost all other pustulate 
shells ·by its elongate form, even in males 
the height being less than 60% of the 
length. Quadrula cylindrica is even more 
slender, but it is typically marked with 
green triangles and has the dorsal and 
ventral margins of the shell almost straight 
and parallel; Tritogonia has dorsal and 
ventral margins irregular and not parallel. 

There is one confusingly similar genus 
which occurs in Oklahoma only in Little 
River drainage (Little River and Glover 
Creek), Plectomerus Conrad, 1853. The 
single species, Plectomerus dombeyanus 

(Valenciennes, 1827)-IP. trapezoides (Lea, 
1831), see Walker 1928 l-is quite similar 
to some short stocky males of Trito
gonia although juveniles are very differ-. 
ent. Small individuals of Tritogonia are 
essentially miniatures of the adult, with 
a broad rounded anterior half and a nar
rower posterior, when the valves are still 
attached and widely open they look like a 
pair of angel's wings with broad shoulders 
and rounded wing tips; small Plectomerus 
are elongate, spindle shaped, and taper 
to an acute point posteriorly so that an 
open pair lacks the 'shoulders' and has 
pointed 'wing tips.' Adult Plectomerus 
are differently shaped, beinglesspointed 
posteriorly, w1th a very pronounced post
umbonal ridge, and there is often a small 
scar in the nacre half way from the umbone 
to the ventral margin and posterior to the 
anterior adductor and retractor scars: 
Tritogonia lacks this scar, and of course, 
the distinctive outline of the juvenile 
shell i s vi sib l e in th e e a rl y growth l in e s. 

The genus contains a single widely dis
tributed species which ranges through much 
of the Mississippi. system and the other 
Gulf drainages fromGeorgia and Alabama to 
Texas. 

Tritof!onia verrucosa (Rafinesque, 1820) 
1Buck-horn, Pistol grip) 

~Tritogonia tuberculata of Isely, 1925 

The recognition features of this speci'es 
are discussed under the genus. This is a 
variable species but the compressed, tu
berculate shell, broadly rounded anterior 
end, incurved ventral margin, and nar
rowed posteri.or end are quite distinctive. 
White nacre appears to be found almost 
throughout the range, pink and purple na
cred individuals tend to be more common to 
the south·. In the Blue River below Durant 
Dam, 17 of64 specimens are various shades 
of pink. In Gates Creek belowLake Raymond 
Gary, 10 of 48 are pink, the remainder in 
these two collections have white nacre; no 
purple individuals have been seen inOkla
homa, although a few have the pink very 
intense. Other collections in the state 
have pink specimens in about the same pro
portion, but the series are too small to 
be meaningful. · 

Most Oklahoma adults range between 100 
and 140 mm long; however the species gets 
considerably larger. The longest seen are 
from Ohio andmeasure 180 X 87 mm, and'l72 
X 92 mm. Haas (1941) cites a specimen 
190.5 mm long from the Spoon River, Illi
nol s. 

This appears to be one of the most wide
spread speciesinOklahoma, butitis never 
numerically dominant. We have records 
from throughout theBlue River, and in the 
Kiamichi, Little, Glover, and· Mountain 
Fork. In addition, Isely (1925) records 
it from Cache Creek in western Oklahoma, 
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and the Washita and Muddy Boggy Rivers. 
We have not seen it from Pennington Creek 
nor Lake Texoma. 

QUADRULA Rafinesque, 1820 

The dozen or more species of this wide
spread genus are almost always externally 
pustulate or tuberculate,have white nacre, 
massive and completely formed hinge teeth, 
and a broad, flat interdentum. There are, 
however, a number of other pustulate
shelled genera which can be distinguished 
as follows. Four genera have females ty
pically with all four gills marsupial, as 
does Quadrula. Trito.gonia Agassiz, 1852, 
is sexually dimorphic and elongate (height 
60%orless than thelength) while Quadrula 
is not sexually dimorphic in shell charac
ters and, except for Q. cylindrica, is 
much shorter (height 70% or more than 
length). Quincuncina Ortmann, 1922, re
stricted to parts of Alabama, Georgia, and 
Florida,usually has chevron, WorM shaped 
wrinkles near the umbones (as in many Qua
drula), but the latter ·are very flat and 
non-inflated. Amblema Rafinesque, 1820, 
and Megalonaias Utterback, 1915, have three 
or more oblique ridges on the posterior 
half of the shell which are independent 
of the pustule and growth patterns. 

All other tuberculate genera have the 
marsupium restricted to some part, or all 
of the outer gills. Obliquaria Rafines
que, 1820, has a row of knobs from the urn
bone to the ventral margin, but differs 
from all of our genera in that the knobs 
alternate from left to right valves so 
that no two knobs are opposite each other. 
Cyclonaias Pilsbry, 1922, is very Quadru
la-like in 'shell characters, but usually 
has purple nacre. Plethobasus Simpson, 
1900, contains both strongly and faintly 
pustulose species, but the· orange soft 
parts (usually) and yellow to red ova are 
distinctive. The various anodontine genera 
can be distinguished by tooth structure, 
see especially the description of Lasmi
gona and the related genus Arcidens. Tt 
should bepointed out that Quadrula cylin
drica (Say, 1817) does not fit the above 
di s cu s s ion as well as th e o the r s p e ci e s 
in the genus; it is even longer and nar
rower than female Tri to gonia, it usually 
has orange and black soft parts (similar. 
in color to Plethobasus, but the eggs are 
white and in all four gills), and a few 
populations are scarcely pustulate. The 
species is, however, easy to recognize be
cause of the long, parallel- sided do_rsal 
and ventral margins of the shell, and the 
ornamentation of small, green triangles. 

The gel)us ranges widely in Mississippi 
and other west Gulf drainages, and three 
species (Q. quadrula, Q. pustulosa and Q. 
cy l indrica) have crossed in to Lake Erie 
drainage. These same three species occur 
in Oklahoma (the first two in the Lake 

Texoma region), while two others enter 
eastern Oklahoma but do not extend so far 
west. 

KEY TO THE SPECIES OF QUAORULA IN OKLAHOMA 

l. Shell usually ornamented with few to 
many green triangles, rarely almost 
the entire shell green. 2 

Shell ornamented with green r a y s, 
rounded spots or unmarked. 3 

2. Shell elongate-cylindrical ormuch com
pressed, much longer than high. 
.. Quadrula cy_lindrica (Say, 1817) 

Shell subquadrate or triangulate only 
s l i gh t l y l on g e r th an hi gh . . , . 

Quadrula metanevra (Raf., 1820) 
3. Umbone and early growth years densely 

sculptured; shell usually with a 
smooth postmedian depression borde.red 
with tubercles ........... . 

Quadrula quadrula (Raf., 1820) 
Umbone andewrly growth years not sculp

tured, or at most one or two small 
pustules; shell without a smooth post
median depression. . . 4 

4. Early years growth with a few small 
pustules, and no green rays; later 
years with pustules tending to form 
two diverging rows; posterior end of 
shell emarginate;interdentum notchea 
... Quadrula nodulata (Raf., 1820) 

Early years growth without pustules, 
and with oneormore green rays; later 
years with pustules random;posterior 
end of shell rounded; interdentum 
complete, without a notch. . . 
... Quadrula pustulosa (Lea, 1831) 

Quadrula quadrula (Rafinesque, 1820). 
(Maple-leaf) · 

- Quadrula forsheyi, of Isely, 1925 
Quadrula fragosa, of Isely, 1925 
Quadrula lachrymosa, of Isely, 1925' 
Tritogonia nobi lis, of Isely, 1925 

This is a very variable species or per
haps even a complex of sibling species. 
Adjacent streams of ten have very differ
ent appearing populations, and sometimes 
a single locality will have a variety of 
shells .. The densely pustulate beaks, in
terrupted by a smooth post-median de
pression, cons ti tu te the most reliable 
recognition feature. Since the beaks are 
often eroded, the fact that the smooth 
depression continues to the ventral mar
gin of the valve and there forms a con
cave emargination of the otherwise con
vex edge is useful. Some shells (for exam
ple from Pennington Creek) become smoothaf
ter the first few years growth, while oth
ers (Gates Creek below Lake Raymond Gary) 
are pustulose to their outer margins. Such 
lots appear very different when placed 
side by side, but most collection sites 
in southern Oklahoma have material vari
ously intermediate, many are recognizable 
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at sight. Shells vary in size, shape, de
gree of sculpturing, and also in color. 
When cleaned, .some are solid pale brown, 
others are lightly toheavily and complex
ly patterned with green. An attempt to 
understand the geographic variation of 
this species waspublished by Neel (1941); 
however, more studies are needed. Adult 
Oklahoma specimens are about 60 to 110 mm 
long, the two largest specimens seen, from 
Ohio, are 180 X 87 mm and 172 X 92 mm. 

Quadru.la quadrula has been t·aken in every 
river system in southern Oklahoma from the 
Arkansas border to Lake Texoma, and lsely 
(1925) records it also from the Red River 
to the west, and from Cache Creek. We 
have taken only one juvenile in the entire 
Little River drainage, this was in the 
Little River itself, 5.2 miNE of Cloudy. 
None were found in the Mountain Fork River 
nor in Glover Creek. In the Blue River, 
above Durant Dam and in Glover Creek in 
Little River drainage the species is ab
sent although Quadrula eustulosa is very 
abundant. In the Blue River below Durant 
Dam, Q. quadrula is a little more abundant 
than Q. pustulosa. In the Kiamichi River 
Q. pus tu los a was the more a bun dan t. In 
lower Pennington Creek Q. pustulosa was 
absent and Q. quadrula was common. The 
geographic pattern in Oklahoma seems to 
be one of increasing abundance of Q. qua
drula in the lower portions of the rivers 
and on the Coastal Plain, rapid replace
ment by Q. pustulosa above the Fall Line, 
and only scattered individuals of either 
species in the high gradient streams and 
headwaters. 

Q.i.adrula tmstulosa (Lea, 1831). 
(Warty- back, Pimple- back) 

If the present conservative taxonomic 
statusiscorre.ct, this is one of the most 
bewilderingly variable species in Oklahoma. 
The only constant features are the absence 
of pustules in the first few years, the 
white nacre, the massive hinge teeth, and 
at least a trace of one or more green rays 
on the umbonal region. Individuals can 
be densely pustuled or entirely smooth 
(rarely), with the posterior slope pus
tuled, or costate, or smooth, with the 
pustules aligned in symmetric.al patterns 
or irregular, with round pustules or lin
ear ones, with round symmetrical outlines 
or very asymmetrical with the beaks for
ward and the shell produced ventra-poste
riorly to give a triangular outline, and 
apparently all combinations and interme
diate conditions. Someone should careful
ly study individual and geographic varia
ti on in th i s species, and pay par ti cu l a r 
attention to the correlation of the vari
ous character states with each other and 
with the environment of the collection 
site. Perhaps then some pattern might 
emerge that gives us a better understand
ing of th.e species. In this state, adults 
are about 50 to 70 mm long; .a very large 
specimen from Ohio is 95 X 85 mm. 

The distribution of this species is part
ly discussed under Quadrula quadrula. In 
addition, we have not yet taken it in the 
Mountain Fork River, and lsely (1925) re
cords it in the Muddy Boggy and Washita 
Rivers, and in Cache Creek in western 
Oklahoma. 

FUSCONAIA Simpson, 1900 

This 1s one of several rather similar 
genera, distinguished primarily br soft 
parts. In Fusconaia all four gil s are 
usually used as marsupia, the ova are va
riously pigmented, and the body ranges 
from straw colored through orange to red. 
Lexingtonia Ortmann, 1914 (we are aware 
that the validity of this genus has been 
questioned), has not been recorded west of 
the Mississippi River; it also has red 
ova, but they are carried in the outer 
gills only. Plethobasus Simpson, 1900, 
occurs rarely in eastern Oklahoma, north 
of the Arkansas River, it has red ova in 
the outer gills only, 9range boqy, and a 
pustulose 'to very weakly nodulose shell. 
Pleurobema Rafinesque, 1819, has white ova 
in the outer gills (rarely in the inner 
gills also), and usually exceptionally a
symmetrical, rounded or cornucopia-shaped 
valves; it is recorded in northeastern 
Oklahoma by lsely (1925) but we have not 
taken it in Red River drainage. 

Fusconaia includes from one dozen to 
three dozen species, and is widespread in 
those rivers andstreams draining into the 
GulfofMexico, there is at least one spe
cies in the Great Lakes. The two most 
widespread species-complexes center·around 
F. flava (Rafinesque, 1820), usually with 
orange or red ova, an·d F. ebena (Lea, 
1831), usually witn blue or black ova, 
both occur wes·t of the Mississippi River 
in Arkansas, however F. ebena is not yet 
known from Oklahoma. The populations of 
Fusconaia in eastern Oklahoma differ from 
river to river, and sometimes within riv
ers. Since they have reddish ova, it 
wouldbeeasy to say that all are variants 
o f F. f lava, bu t th i s o b s cu res th e essen -
tial complexity of the situation. Th-e 
flava-complex needs a detailed study. For 
example, Fusconaia is one of the dominant 
genera in the Blue River above Durant Dam 
andinGlover Creek in Little River drain
age. These two populations are so differ
ent that they suggest distinct species. 
In Blue River specimens, the valve is re
latively small, thin, pale, not inflated, 
a little asymmetrical, tends to be longer 
than high, and juvenile and adult shells 
are similarly shaped. In Glover Creek 
specimens the shell is large, thick, dark, 
moderately inflated, becomes very asym
metrical at larger sizes, tends to be 
higher than long, and juvenile and adult 
shells are strikingly different in shape, 
the juveniles being like Blue River shells, 
but the adults becoming very produced pos
teriorly, resembling some species of th·e 
related genus Pleurobema. Between these 
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two populations, in the lower Kiamichi 
River, Fusconaia valves are almost gro
tesquely thick-shelled, inflated, and have 
a pronounced posterior ridge preceded by 
a shallow do rso- ventral depression; they 
appear similar to the widespread popula
tion recognized nomenclatorially asFusco
naia flava form undata (Barnes, 1823). 
However, assigning names to all of these 
various populations would be very prema
ture. 

Fusconaia sp., apparently !lava (Rafines
que, 1820). 

= Quadrula rubiginosa, of lsely, 1925 

The smooth shell, interlocking lateral 
teeth, broad and flat interdentum, deep 
umbonal cavity which invades the base of 
the cardinal teeth, and the broad green 
ray or rays on the umbonal region, will 
distinguish this species from all except 
occasional non-pustulate specimens of 
Quadrula pustulosa. The latter is usually 
more symmetrical, rounded, heavier, more 
inflated, and generally less angular, but 
occas~onal specimens will be troublesome. 
The tooth character mentioned in the key 
(couplet 12) is not perfect, but it works 
in the majority of cases. Although this 
species appears exclusively white-nacred 
in theBlue River, salmon-nacred specimens 
are known to be scattered throughout the 
range. Adult specimens of this form are 
aboi1t 50 to 65 mm long above Durant Dam 
and about 55 to 70 mm long below the dam. 
The maximum size for Fusconaia flava in 
Ohio is 115 X 75 mm for an elongate indi
vi dual , and 9 5 X 7 5 mm fo r a hi gh e r one. 

The Blue River apparently marks the west
ern terminus of the range of this genus in 
Oklahoma. It has not been taken in Pen
nington Creek to the west and occurs in 
all Oklahoma rivers to the east. Peri
pheral localities for the F. flava complex 
include southern Manitoba, Ontario, New 
York, West Virginia, Tennessee and Texas. 

lsely characterized this species as oc
casional in the lower Blue River and the 
dominant species at Durant and Milburn. 
He gives counts for the Milburn collection 
where 70 of 148 shells (47%) were Fusco
naia. Fifty-five years later it was even 
more abundant as 244 of the total 348 shells 
( 70%) were this species. At D.J rant, how
ever, there has been a drastic reversal, 
for the species was the most abundant in 
lsely' s collection, while 1n 1967, only 
19 of 800 (2. 4%) were Fusconaia. In 1968 
the percentage was about 10%,but at least 
ten otherspeciesweremoreabundant. Since 
'this was a selected, non- random collec
tion·, Fusconaia was actually much less 
common than it appeared. 

Either the dam at Armstrong, or other 
unknown factors, have had ill effects on 
this species. Modern conditions are ap-

parently far less sui table. The great 
abundance of Fusconaia upstream has not 
been able to maintain the species in its 
former abundance below the dam. 

Fusconai a askewi (Marsh, 1896). 
-Quadrula askewi, of Strecker, 1931 

Recent collections of living specimens 
in theSabine River in Texas and Louisiana 
by parties from the Ohio State University 
Museum of Zoology were found to have red 
ova carried in both outer and inner gills, 
th u s r e qu i ri n g th e ge n e ri c comb in a t i on i n
dicated above. Th1s s'pecies complex is 
poorly known; but seems. limited to Gulf 
drain ages. 

A single, shghtly weathered valve was 
discovered among the 800 shells collected 
in theBlue River below Durant Dam in 1967. 
It is likely that theshell was d.ropped 
by one of the many fishermen or children 
who visit the site, for the species is 
otherwise unknown in Oklahoma. The Sabine 
River in Texas (downstream from Lake Tawa
koni) where F. askewi is known to occur, 
is only two hours drive from Durant Dam, 
a distance very compatible with the search
ing instincts of even a moderately avid 
fisherman. Strecker (1931) records this 
species in the Red River drainage in Tex
as, however actual specimens or localities 
are not cited. The Red and Sabine Rivers 
are, of course, parts of different drain
age systems. 

The species has no outstanding recogn-i
tion features, except pale pink to salmon 
colored nacre. The single right valve 
(OSUM 25790) is 67 mm long and approxima
tely 47 mm high. The point of the beak 
is 20 mm from the anterior end, measured 
by dropping a perpendicular line from the 
beak to the line of maximum length. The 
valve is about 16 mm wide. Specimens from 
the Sabine River show the following fea
tures. Smaller shells almost egg-shaped 
in outline and more con vex than the other 
Blue RiverFusconaia. larger shells (around 
85 mm long or more) become very drawn-out 
.and pointed postero-ventrally; periostra
cum dark brown to pale tan with few to 
many faint, narrow, darker rays; eroded 
p o r ti on s o f sh ell wi th a pale pink ish o r 
brownish tint, definitely not white; urn
bone apparently with about three concen
tric loops which are sharJ?lY angulate just 
anterior to posterior ndge, and weakly 
sinuate mediallr; posterior ridge varies 
from well deve oped to virtually absent, 
posterior slope with two almost parallel 
dark lines or grooves crossing the growth 
lines; nacre pale pink to salmon colored 
to white; right cardinal tooth directed 
above to half way through the anterior ad
ductor muscfe scar, the divergence from 
the hinge line increasing with age; right 
lateral tooth single, but with a well-de
veloped supernumerary ridge posteriorly, 
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th e l a t e r a l s o f bo th val v e s no t p a r a 11 e l -
ing long axis of shell but directed pos
tero-ventrally; interdentum of right valve 
impressed, narrow, often with a minute 
notch, of left valve better developed and 
entire; anterior retractor muscle scar ex
cavating base of cardinal tooth, especially 
in right valve; pallial line often becom
ing weak to vest1gial posteriorly. 

UNIOMERUS Conrad, 1853 

This is one of the very few thin-shelled 
genera in the subfamily Ambleminae. In 
Oklahoma, any smooth, thin-shelled species 
with most of the outer gills marsupial and 
interlocking lateral teeth, belongs here. 
Actually, if present, the beak sculpture 
is distinctive, consisting of a series of 
concentric arcs whi·ch are widely open an
teriorly (not attaining the shell margin 
anterior to the umbone), and which are 
strongly hooked around theumbone posteri
orly. Oklahoma shells average twice as 
longashigh (height 45 to 55% of length), 
and are usually straw-brown to dark brown 
externally, with whitish nacre often with 
pale pink or blue tints. Shells with pur
ple nacre, occurring in some other parts 
of the range, may or may not be this spe
cies. There is very little that is out
standing, and when all else fails, the fact 
that this genus lacks most of the recog-' 
n i ti on f e a tu res o f o th e r n ai ads, i s use
ful. The habitat is quite distinctive for 
this is often the only species abundant in 
such temporary situations as roadside di t
ches, cattle tanks, intermittent ponds 
and streams, etc. Uniomerus is able to 
withstand extended periods ofdrought with
out desiccation by remaining closed in the 
moist mud of its habitat. Unfortunately, 
the genus also occurs in streams and lakes 
in company with a naiad assemblage normal 
for such situations, and it isuarticular
ly on such occasions that identification 
can be troublesome. 

Uniome-rus seems to be unsatisfactorily 
close to the thin-shelled speciesofEllip
tio Rafinesque, 1820, of southern and 
eastern United States, but quite distinct 
from the heavy-toothed Elliptio dilatatus 
(Rafinesque, 1820), the only species o'f 
Elliptio which extends into eastern Okla
homa. 

There are from two to five currently 
recognized species of Uniomerus; of these 
U. obesus (Lea, 1831) is a coastal species 
ranging from North Carolina to southern 
Florida to Texas. The Ohio State Univer
sity Museum of Zoology also has specimens 
from Virginia, and an isolated population, 
perhaps introduced, in central Arkansas; 
there is a slight chance that it occurs 
in Oklahoma. It is quite possible that 
this widespread distribution masks more 

·than one species. A second species is dis
cussed below. 

Uniomerus tetralasmus (Say, 1830). 

; Unio tetralasmus, of Isely, 1925 

The recognition features of this species 
are thesame as for the genus. Within the 
genus, U. tetralasmus has the posterior 
end of the shell almost evenly rounded, 
while the U. obesus complex (based on the 
Arkansas series) has the posterior end of 
the shell abruptly narrowed and elongated. 

This species ranges from Ohio and Ala
bama west to Iowa, Colorado, and western 
Texas. Isely (1925) had specimens from 
Cache Creek, and two localities on the 
Texas side of the Red River. Strecker 
(1931) records it from Harrison, Cooke, 
Monta~ue, Bowie, Wichita, and Wilbarger 
Count1es, Texas, all in Red River drain
age. We found one specimen out of over 
1,000 naiads in the Blue River below Durant 
Dam, and it is also in the Washita River, 
Pennington Creek, and Pock Creek just to 
the west of Pennington. County records 
with no other data are from Jefferson and 
Marshall Counties, Oklahoma. 

Large adult specimens range 
85 to ll5 mm long, while the 
have seen, from Ohio, is 125 
63 mm high. 

from about 
largest we 
mm long by 

Subfamily LAMPSILINAE 

PTYCHOBRANCHUS Simpson, 1900 

The veryunusual pleated marsupial gills 
of gravid females are thebest feature for 
recognizing this genus, and in fact, large 
females have aprominent depression in the 
nacre running from the umbone obliquely 
backward and downward marking the position 
of the marsupium; in some old individuals 
this is crossed by several smaller de
pressions marking the individual gill 
folds. The shells are distinctively com
pressed, and usually humped so that the 
dorsal outline is much more arched than 
the ventral. Ball (1922, p. 111) states 
' the more swollen forms with a more 
pronounced hump are to be found in the 
larger streams, and .. the flatter forms 
with practically no hump are confined to 
the .smaller rivers.' The cleaned perios
tracum is straw-yellow with radiating 
greenish lines or linear rows of spots, 
the nacre is white or bluish white, the 
hinge line is arched and massive for the 
s i z e o f th e sh e 11, the late r a l teeth cu r v e 
ventrally, the umbonal cavities are excep
tionally shallow, and the height is .about 
48 to 55% of the length. In Lampstlts ra
diata luteola also yellow with greenish 
lines, the height is proportionately great
er, about 53 to 61% of the length, the 
shells and umbonal cavities are much more 
inflated, and ·the teeth and hinge line are 
thinner and straighter. In Villosa sp. 
(resembling iris) in eastern Oklahoma, the 
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shell is as compressed as inPtychobranchus, 
but more elongate, fragile, and thinner. 
Both of these genera have the dorsal and 
ventral outline's of the shell more alike 
thari in Ptychobranchus. Another genus and 
species, Elliptic dilatata (Rafinesque, 
1820) (=Unio gibbosus, ofisely, 1925) has 
been recorded by Isely from the Kiamichi 
River and from Arkansas drainage. He men
tions (p. ·100) that Arkansas drainage spe
cimens have theusual and distinctive pur
ple nacre, but those from the Kiamichi 
were whitenacred. The latter individuals, 
if in fact they were Elliptio, would be 
difficult to. separate from Ptychobranchus 
without soft parts, however Elliptic nor
mally has the periostracum dark green to 
brown to black, and the beak cavities are 
ev~ri shallower than in Ptychobranchus. We 
have no recent records of Elliptio from 
the. Red Riv.er drainage of Oklahoma. In 
the field,· many dirty specimens of Ptycho
branchus look like Elliptio, and this may 
be the source of Isely' s record. 

The genus co'ntains four or five species 
distributed from the Great Lakes to Geor
gia, Alabama, Kansas, and Louisiana. 

Ptychobranchus occidentalis (Conrad, 1836). 
(Kidney-shell) 

Ptych'obr.anchus c lintonense, of Isely, 
19 25 

Ptychobranchus phaseolus, of Isely, 
1925, not of other authors 

· Isely (1925) records two species of Pty
chobranchus from Red Ri.ver drainage in O
klahoma, P. occidental is -I =cl intonensis 
Simpson, 1900 I- and P. fasciolaris(Rafi
nesqu·e, · 1820) -I phaseolus (Hildreth, 

'1828)· I-, the former from the Blue River 
at DUrant and Milburn, the latter from the 
Kiamichi River at'Tuskahoma. Our collect
·ing has yielded only one species, so the 
record of P. fasciolaris may be an error. 
ftychobranchus occidentalis is distin
gu'ished by the presence of very· fine, 'ca
pillary,' green to black lines radiating 
from the umbonal region, which are conti
nuous or rarely interrupte·d at a growth 
rest. These lines may be distributed over 
the shell o ( progressively restricted to 
the posterior slope, they areusually equal
ly spaced butmay be in definite groups 
separated by wider gaps. In contrast, P. 
fascia laris has the lines in definite 
groups, and interrupted at several growth 
rests, or else , the lines fuse into broad 
~reen. interrupted stripes. The difference 
1S pnmanly one·of d·egree s1nce 1n Okla
homa most juvenile and occasional adult 

·P. occidentalis have .interrupted lines, 
wh i 1 e P . fa s c i o l a r i s occasion a 11 y has th e 
groups more dispersed. This is a problem 
which needs more study. 

Ptychobranchus fasciolaris occurs east 
of the Mississippi River and crosses into 
Missouri (specimens in OSUM) while· P. oc
ci'dentalis is-recorded from Louisiana, Ar-

kansas, Oklahoma, Missouri, and Kansas. 
Some of the records for Kansas (Murray and 
Leonard, 1962; Branson, 1966a, 1967) are 
u n de r th e n am e fa s c i o l a r i s bu t th e i 11 u s
t rations and descriptions mention the fine, 
continuous 1 ines cha racteri sti c of occ i
dentalis. Call's (1885) record of P. fas
ciolaris (as Unio phaseolus) falls in the 
same category. He says (p. 43) 'The spe
cimens seen from Indian Territory andKan
sas are beautifully ornamented with nume
rous green cnpillary rays.• Isely' s record 
o f fa s c i o l a r is from the K i ami chi r e qui res 
investigation. Our collections contain 
only one dubiously id'entifiable specimen 
(UOBS 68-105) from this river; it was ca
talogued as occidentaiis. Elsewhere in 
Red River drainage, occidcntalis occurs 
widely in the Little River and its tribu
taries, and in the Blue River only above 
Duran t Dam. Since we 11 over a thousand 
specimens of naiads have been collected 
below ·Durant Dam, Ptychobranchus is now 
either extremely rare or absent, Isely 
characterized it as 'common at Durant, 
meaning that 5-15 specimens could be col
lected in thirty minutes. At Milburn, 
Isely found thespecies 'occasional' mean
ing that with extensive collecting, single 
specimens could be found with some regu
larity. Our collection from the same site 
55 years later resulted in two specimens 
out of a to tal of 348 naiads, about the 
same degree of rarity. The species appears 
to become moreabundant upstream, for at 
the Oklahoma route 7 bridge (10miles north 
of Milburn), 13 of 79 specimens were Pty
chobranchus. In this latter collection, 
most adults ranged from 55 to 75 mm long. 
The largest was 82 mm long by 48 mm high. 
A large series from the Mountain Fork Ri
ver, 6 mi S Smith ville (over 100 specimens), 
appears to be somewhat dwarfed; the lar
gest is 70 X 35 mm, and most of the adults 
are from 45 to 60 mm long. Height/length 
ratios of Red River system sp.ecimens usu
ally fall between 48 and 55%. A specimen 
from the Ouachita River, Arkansas in OSUM 
is 107 X 59 mm; the species undoubtedly 
g e t s 1 a r ge r. 

OBLIQUARIA Ra·fin e s que. 18 20 

When both valves arepresent, this is an 
exceptionally easy genus to recognize, for 
the sin·gle series of widely spaced knobs 
running from the umbonal beaks to the ven
tral margin are constructed alternately, 
f i r s t one v a 1 v e, th en the o the r; most o the r 
pustulate or coarsely sculptured taxa form 
the swollen portions of the two valves si
multaneously. Another obvious feature is 
the great difference in thickness between 
anterior and posterior portions of a val
ve. The shell surface, excluding the lar
ge knobs, varies from smooth to densely 
p u s tu 1 a t e to w ri n k 1 e d , an d the p e ri o s t r a
cum can be pale yellow to dark brown, red
dish, or green, unmarked, or with green 
or brown rays of various widths or even 



24 S T E R K I A N A NO. 42, JUNE 1971 

radiating rows of small dark spots. Usu
ally even the smoothest shells have some 
trace of corrugations on the posterior 
s 1 ope. In tern a 11 y , the p a 11 i a 1 1 in e i s 
more distant from the shell rna rgin an teri
orly than posteriorly, the nacre is white 
or occasionally pink or purple, and the 
hinge teeth are massive for the small size. 

This monotypic genus ranges from the 
Great Lakes and Minnesota south to Alabama 
and Texas. In the south, it is not con
fined to the Mississippi, but enters sev
eral Gu 1 f drainages. 

Obliquaria reflexa Rafinesque, 1820. 
(Three Horned Warty Back) 

lsely (1925) reports this species from 
the Washita, Blue, Muddy Boggy, Kiamichi, 
and Little Rivers. Our specimens dupli
cate all but the Muddy Boggy records. It 
is evident that this is a downstream, big 
river species for it is very rare to ab
sentinupland, high-gradient streams. For 
example, in Washita drainage it was com
mon in sluggish, muddy Pennington Creek. 
In the Blue River, it is found only below 
Durant Dam. In the lower Kiamichi it is 
abundant. In the Little River system all 
our stations are upland: no specimens were 
found in the Little River near Cloudy, 
only 112 were found in Glover Creek, and 
in theMountain Fork River none were found 
among almost 2, 000 naiads collected in 
northern McCurtain County. 

Oklahoma adults range from about 40 to 
65 mm long. The largest specimen seen, 
from the Muskingum River, Ohio, is 84 X 
72 mm. 

TRUNCILLA Rafinesque, 1820 

This genus of small naiads (rarely ex
ceeding three inches long) shares with 
Leptodea the smallest glochidia in the 
subfamily Lampsilinae. Two of the current
ly recognized species have glochidia less 
than 0.1 mm high. The shells are not u
nique in any one feature, but are generally 
ovate or elongate, with a posterior ridge, 
and a strongly developed, pyramidal, car
dinal tooth in the right valve which pro
j e c t s deeply in to th e left. Almost all 
specimens are rayed, sometimes the lines 
are entire, sometimes composed of rows of 
angulate spots, sometimes mixed. The ge
nus Plagiola Rafinesque, 1820, with a sin
gle species lineolata (Rafinesque, 1820) 
is somewhat similar, but is larger, strong
ly sexually dimorphic (males very cam
p res sed, females smaller, more mass1 ve, 
and inflated), has larger glochidia which 
gape at each end rather than close per
fectly, a broad, flat interdentum, and 
blunt, massive, cardinal teeth. Plagiola 
is not found west of the Kiamichi River. 

Truncilla occurs from Lake Erie to Min
nesota, south 1 n the various Gulf rivers 

from Alabama to Texas. The two common spe
cies are· variable and widespread, and may 
camouflage the existence of additional 
taxa. 

Truncilla truncata Rafinesque, 1820 
(Deer toe) 

= Plagio l a e legans, of lsely, 1925 

The species is larger, relatively short
er and higher than r. donaciformis. The 
height/length index of an adult T. trun
cata varies· from 68 to 79%, of T. donaci
formis from 54 to 67%, overlap probably 
occurs. Th·e most distinct specimens are 
the old. adults, for most T. truncata get 
progressively higher relative to their 
length as they age, wh.ile T. donaciformis 
usually gets progressively more elongate 
with the posterior end produced and nar
rowed. In smaller specimens, T. truncata 
tends to have a sharper posterior ridge 
and entire rays, while donaciformis is less 
ridged posteriorly, and usually has rays 
at least in part composed of rows of che
vron-shaped or angulate spots. Some spe
cimens are very difficult to identify. In 
Oklahoma, occasional specimens with pink 
in s tea: d o f w h i t e n a c r e a r e i n v a ri a b 1 y t run -
cata, not donaciformis. Truncilla trun
cata varies in size at least to 75 X 55 
mm, however most Oklahoma adults are in the 
45 to 60 mm size range. 

The distribution of this species is the 
same as that of the genus, except that its 
presence in the Alabama River drainage 
has been questioned. In Oklahoma, lsely 
(1925) found it in Cache Creek, and from 
the Blue to the Little River inclusive. In 
our collections the species occurs only in 
the Blue River below llirant Dam, in the 
Kiamichi River at 'Spencerville Cross
Ing', and Glover Creek in Little River 
drainage. It is much more common at the 
first two localities than in Glover Creek, 
this suggests a large river species. 

Truncilla d.onaciformis (Lea, ·1828). 
(Faun's Foot) 

=Plagiola donaciformis, o-flsely, 1925 
This is a small species which becomes 

progressively more elongate with age. Its 
basic rEcognition features arediscussed 
under T. truncata. Its distribution is 
the same as the genus .. Most adults are 
from 35 to 50 mm long, the largest seen 
has no locality data, it is 61 X 36 mm. 

Within its genus, T. donaciformis appears 
to be the more widespread species. lsely 
(1925) had it from Cache Creek, Red River 
(now Lake Texoma), Washita River (one site 
now in the Lake, one more upstream), and 
in the Blue, Muddy Boggy, Kiamichi, and 
Little Rivers. It h'as been recorded from 
Lake Texoma by Riggs and Webb (1956) and 
Sublette (1957). We have collected it 
washed up on theshores of Lake Texoma, in 
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Pennington. Creek, .Blue River below Durant 
Dam, and Gates Creek in Kiamichi drainage. 
At the last site it and Quadrula pustule
sa were by far the mosi:. abundant species. 

LEP1DDEA Rafinesque, 1820 

Although the very small rounded glochi
dium (shared with Truncilla) is the best 
recognition feature, the shells of this 
genus are fairly easy to distinguish from 
a 11 o the r s ex c ep t Po tam i l us l ae vi s s i m us . 
In Leptodea theshell is very thin and com
pressed; the periostracum is straw yellow 
to pale brown' with weak green rars 0 cca
sional in adults, normal in juveni es, and 
the posterior slope is contrastingly ·dark
er; the nacre varies from white to pink, 
occasionally with pale purple iridescence; 
the cardinal teeth are very weakly devel
oped, occasionally unrecognizable or ab
sent, extremely thin and directed through 
or above the anterior adductor muscle 
scar; no.rmally, the ends of the valves 
gape and areincapable of closing tightly. 
When collecting live specj.mens a charac
teristic feature is the len.gth and strength 
of the foot; for its size and fragile 
shell, we know of no other Oklahoma genus 
which anchors itself so firmly in tpe sub
strate. 

The genus occurs-in the Great Lakes, and 
is widespread in the Trinity, Sabine, Mis
sissippi, Tombigbee andAlabama River sys
tems from Texas to Alabama. The two or 
three. species are capable of relatively 
rapid movement and are not "considered se
d en ta ry. 

Leptodeafra~ilis (Rafinesque, 1820). 
(Paper- shell) 

= Lampsilis gracilis, of Isely, 1925 

The large, thin, pale brown, sexually 
dimorphic shells with exceptionally weak 
pseudocardinal teeth are quite distinct
ive. In males the greatest height is near 
th e m i d d 1 e o f th e v a 1 v e ; in f em a 1 e s i t i s 
posterior to the middle, and the entire 
posterior end is expanded relative to the 
male shell. Many specimens, especially 
younger individuals, have a prominent 
posterior wing, but the development and 
incidence of breakage of this structure 
v a ri e s g r e a t 1 y i n a du 1 t s . 

The genus contains a second and very rare 
species which enters southeastern Oklahoma, 
Leptodea leptodon (Rafinesque, 1820). lsely 
(1925) records it from the Kiamichi River, 
and we have one or two specimens each from 
the Kiamichi, from its tributary Gates 
Creek, from theLittle River, and from the 
Mountain Fork River; additional OSUM spe
cimens are from Missouri, Arkansas, Ohio 
and Kentucky. The two species of Leptodea 
have different shapes and occasionally 
different nacre-color; L. leptodon is 
small, elongate, and males are spindle
shaped in lateral outline, the nacre is 

usually iridescent bluish white grading 
to pinkish, rarely deep pink to purple, in 
the umbonal cavity; L. fragilis is large, 
ovate or elliptical, or even triangular 
when the posterior wing is well developed, 
and the nacre is uniformly colored, usu
ally pink. The largest specimen ofL. lep
todon seen, from Gates Creek, below Lake 
Raymond Gary is exceptional, being 98 mm 
long, it has pale purple nacre; lsely 
(1925) mentions 40-80mmforhisspecimens. 
Leptodea fragilis appears to reach a maxi
mum size of 178 mm (Haas, 1941, Spoon Ri
ver, Illinois); however most adu 1 t speci
mens from Oklahoma are about 60 to 100 mm 
1 on g. 

Leptodea fragilis has a very wide dis
tribution, occurring from Texas to Alaba
ma in the various GulfofMexico drainages, 
north toManitoba and New York, and cross
ing into Atlantic drainage in the St. Law
rence system in the Great Lakes, Vermont, 
Ontario, and Quebec, and via the Erie Ca
nal into the Hudson River in New York. 

As mentioned under the genus, this is 
an active species. Ortmann (1919, p. 251) 
says'. . it is a lively shell, crawl
ing around frequently, and with a speed 
unusual in other shells.' Utterback (1915, 
p. 354) says 'No mussel is more active and 
as it anchors itself so firmly it is often 
extracted from its· bed with great diffi
culty. The straw-colored and green rayed 
juveniles are easily located, not so much 
by color .as by their 'tracks' since they 
are the most active crawlers.' The spe
cies occurs widely in southern Oklahoma; 
Isely (1925) records it from Cache Creek 
and the Red, Washita, Blue, Muddy Boggy 
and Kiamichi Rivers. Riggs and Webb (1956) 
record it from Lake Texoma. We have seen 
specimens from Lake Texoma, Pennington 
Creek, Blue River below Durant Dam, Gates 
Creek, and the Kiamichi River. No speci
mens have yet been reported from Little 
River drainage. 

POTAMILUS Ra fines que, 1818 
(=Proptera Rafinesque, 1820) 

Large size, pink to purple nacre, and a 
tendency for the valves to gape anterior
ly wi 11 separate this genus from all oth
ers in the state except Leptodea. The 
definitive ax-head shaped (=ligulate) glo
chidium of Potamilus is the main reason 
for not combining the two genera, for some 
Potamilus laevissimus shells are easily 
confused with Leptodea fragilis. A number 
of current workers ignore the glqchidia 
and place laeviss.imus in Leptodea, a deci
sion which disregards the one really unique 
feature of Potamilu·s.· It is clear that 
since Potamilus and Ceptodea are recog
nized <as separate gene·ra based on glochi
dial characters, the -sp·ecies laevissimus 
belongs inPotamilus. If the glochidia are 
ignored, then all the species of Potamilus 
and Leptodea must be combined in one ge-
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nus. Further details can be found in the 
discussion of Leptodea. 

We have recently been informed (Morris
on, 1969, and personal communication) that 
the familiar name Proptera is a synonym 
of Potamilus Rafinesque, 1818. It seems 
likely that future workers will either ac
cept the name Potamilus or apply to the 
International Commission ofZoolog~cal No
menclature for a ruling in favor of Prop
tera. Since we cannot anticipate which 
alternative will be chosen, we call atten
tion to the problem and use the oldest 
name. 

Potamilus ranges from Hudson Bay drain
age to New York, south in Gulf draina~es 
from Alabama to Texas. About six spec1es 
are currently recogni~ed, four of which 
occur in Oklahoma, and two enter the Lake 
Texoma region. 

KEY TO THE SPEC! ES OF POTANILUS 
IN OKL.AHOvlA 

1. Cardinal teeth oriented on a line 
passing through or above the anterior 
adductor sear; fresh specimens with 
nacre pale purple to pinkish-white; 
left valve with posterior cardinal tooth 
reduced in size or absent. . . .. 2 

Cardinal teeth orientedon a line be
neath or posterior to the anterior ad
ductor scar; fresh specimens with nacre 
deep purple; left-valve with posterior 
cardinal tooth well developed .... 3 

2. Shell greatly inflated; .left valve 
with one large, one small cardinal tooth, 
right valve with dorsal cardinal very 
long, low, serrate or jagged. . ... 

. . Potamilus capax (Green, 1832) 
Shell compressed; left valve with one 

cardinal tooth, right valve with dor
sal cardinal thin, pointed and smooth. 

. . Potamilus laevissimus (Lea, 1829) 

3. Beak cavities shallow, the majority 
of small muscle scars visible without 
tilting the va 1 ve. . . . . . . . . . . 

. Potamilus alatus (Say, 1817) 

Beak cavities deep, the majority of 
small muscle scars not visible unless 
the valve is tilted ......... . 
. Potamilus purpuratus (Lamarck, 1819) 

Potamilus laevissimus (Lea, 1829). (Paper 
Shell). · 

Lampsilis' laevissima, of lsely, 1925 
Leptodea laevissima, of various authors 
Proptera laevissima, of various authors 

This is alarge, fragile, active species, 
broadly oval in outline, with the umbones 
more posteriorly flaced than __ the other 
Oklahoma species o Potamilus and Lepto
dea. Some individuals have a conspicuous 

posterior win~ plus a smaller anterior 
one, but the held recognition feature is 
the growth ·pattern and final outline. The 
photographs in Murray and Leonard (1962, 
p. 124) are excellent. The greenish-brown 
to smoky to blackish periostracum is often 
so thin that parts wear off in nature or 
during the scrubbing operation leaving 
grayish lines and patches. Adults range 
from 100 to 150 mm long. 

Although the species has been transfer
red back and forth between Potamilus 
(= Proptera) and Leptodea, the ax-head 
glochidia place it clearly in the former 
genus. It occurs from Ohio west to Minne
sota, south to Arkansas and northern Lou
isiana, and has been reported from Texas. 

Potamilus pu,.Puratus (Lamarck, 1819). 
( Pu rp 1 e Sh e ll ) 

= Larnpsilis purpurata, of lsely, 1925 
= Proptera purpurata, of various authors 
Adults have blackish periostracum, pale 

to deep purple nacre, the heaviest cardi
nal teeth in the genus, and pronounced 
sexual dimorphism. Males are rounded and 
tapering posteriorly, females are smaller, 
diagonally truncate, and often grossll in
flated posteriorly. Most adults fa 1 in 
the 100 to 140 mm si :r;e range. Occasional 
specimens or populations are much more 
thin-shelled than normal, and can then be 
confused with P. laevissimus or P. alatus. 
The growth pattern and especialll the po
sition of the umbones is usefu in such 
cases. The shell inflation of this spe
cies is somewhat intermediate between Po
tamilus alatus (Say, 1817) and P. capax 
(Green, 1832. Potamilus alatus is re
corded from Arkansas drainage by lsely 
(1925); it is much more compressed, has a 
better developed posterior wing, and shal
lower beak cavities. Potamilus capax is 
recorded from the Kiamichi River at Roby 
by Is ely ( 1925); it is the most extremely 
inflated species of naiad in the state, 
fragile and thin shelled, pale brown ex
tern a 11 y , th e 1 eft v a 1 v e wi th the 1 a r g e 
cardinal tooth directed dorsal to the an
terior tip of the valve, the right valve 
with a characteristically long, low and 
jagged dorsal cardinal, and nacre tending 
to be whitish, sometimes pink in the cen
ter and pale bluish outs1de the \)allial 
line. The problem is not to distinguish 
P. capax from the other species of Pota
milus but from the southwestern populations 
of the Lampsi lis ovata complex. The pre
sence of ax-head glochidia in Pot ami lus 
or of mantle flapsin Lampsilis will sepa
rate them. The specimen illustrated by 
Murray andLeonard (1962) asP. capax from 
Kansas, appears to be an old, large female 
of Potarni lus purpuratus. We have not yet 
taken Potamilus alatus nor P. capax in 
Oklahoma. 

Pot ami lus purpuratus occurs from western 
Tennessee, Missouri, and Kansas, south to 
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Potamilus purpuratus occurs from western 
Tennessee, Missouri, and Kansas, south to 
Louisiana and Texas. lsely' s specimens 
( 1925) were from Cache Creek and every 
river from the Washita to the Little. The 
Washita site is now part of Lake Texoma. 
Recent specimens are from Blu·e River below 
Durant Dam, Kiamichi River and Gates Creek, 
Little River, Glover Creek, and Mountain 
Fork River. The species is much more rare 
at upstream sites, for no more than two 
per trip were found in the Little River 
system. 

LIGUMIA Swainson, 1840 

This is a member of the Lampsilis-Vil
losa-Toxolasma group of genera with spe
cialized structures on the mantle antero
ventral to the branchial opening. In Li
gumia this area bears a long rowof evenly 
and narrowly spaced papillae, which can 
be equal-sized or progressively smaller 
posteriorly, and extent to or beyond the 
mid-point of the ventral margin. The ge
nus contains three recognized species which 
vary from black to dark yellowish green 
with darker rays. As usual in this com
plex, rays, when present are clearest pos
teriorly, and often fade out anteriorly. 

Ligumia ranges widely, occurring from 
Manitoba, Hudson Bay drainage, and St. 
Lawrence drainage south through Gulf drain
age systems from Texas to Alabama. Its 
distribution in the Atlantic Coastal Plain 
is intermittent from New England to South 
Carolina. 

Ligumia subrostrata (Say, 1831). 
=Lampsili.< subrostrata, of lsely, 1925 

Female shells of this species are dia
gonally truncate posteriorly like those 
of Lampsilis and some species of Villosa. 
Males have the posterior end characteris
tically pointed with the shell margin dor
s a l to th e p o i n t a l m o s t s t r a i gh t , an d v en -
tral to the point more strongly curved, 
giving a boat-shaped outline. Occasional 
old females appear misshapen when they de
velop a produced posterior tip and a pro
nounced post-medial ventral swelling. 

This is primarily a species of shallow, 
even intermittent streams and ponds, and 
is in sharp contrast to Ligumia recta (La
marck, 1819) recorded from Arkansas drain
age in Oklahoma by Isely (1925). The lat
ter is alarge dark green, brown, or black
ish species of the major rivers, recognized 
by its great length, theheight/length ra
tio varying from about 35 to 45%. See al
so the discussion under Vi llosa. 

Isely' s (1925) only records of subros
trata from Red River drainage were a small 
creek and lake on the Texas side. We have 
found the species progressively more abun
dant upstream in the Blue River above Du-

ran t Dam; in the upper Ki ami chi, 0. 9 mil e 
south of Big Cedar, Le Flore County; in 
Glover CreekofLittle River drainage; and 
Lukfata Creek (Little River drainage) a
bout 6 miles south-southwest of Broken 
How, as well as several small streams in 
Arkansas drainage. 

Red River specimens are small compared 
with individuals from other parts of the 
range. A large collection of 370 speci
mens was taken, in one hour, in a tribu
tary o f th e Bl u e Ri v e r X m i l e e as t o f th e 
junction of Oklahoma routes 99 and 7; the 
largest male is 71 X 35 mm, the largest 
female 56 X 32 mm. Most males range from 
35 to 65 mm long, while most females are' 
35 to 53 mm long; male height/length ra
tios range from 47.6 to 54.5% and average 
51.1%, females range from 52.5 to 57%, and 
average 54.5%. The range of height/length 
r a t i o s for all Ok l ah om a m a t e r i a l ex ami n e d 
is from 45 to 58%. A male fromPalarm 
Creek, Conway County, Arkansas is 90 X 43 
mm, larger specimens are to be expected. 
Valentine's field notes for the large Blue 
River collections are instructive. 'Heavy 
ra1ns previous week . . many Ligumia 
stranded on sand bars by rapidly lowering 
water level, those still in damp sand or 
isola ted pools mas tly alive, those in di
rect sun or dry sand recently killed, with 
soft parts still within the shell. Those 
in the stream were all in shallowest parts, 
often only one or two inches of water, 
maximum water depth forLigumia -I subros
tratai- about 1 foot:' The species must 
really be active forwe followed trails' in 
sand all over the place, each terminating 
in a clam. A few Lampsi lis -I radiata Iu-
teola I- on the sand bars, perhaps 10%, 
while SO% of Ligumia on land. Anodonta 
imbeci lis in very shallow water, but not 
caught on land.' 

VILLOSA Frierson, 1927 

The genus Villosa has not previously 
been recorded from Oklahoma; it therefore 
was apleasant surprise'to find two species 
in Red River drainage in the state. 

Most of the species of Villosa are small, 
sexually dimorphic 1 ampsilines rarely ex
ceeding 75 mm in length. The genus is 
best defined by its soft parts. The man
tle has a submarginal row of unequal, usu
alll well-separated papillae antero-ven
tra to the branchial opening (at the same 
site as the mantle flap of Lampsilis). The 
closely related genus Ligumia also has a 
r o w o f p a p i 11 a e, bu t in L i gum i a th e p a pi 1 -
lae are typically equally sized or pro
gressively shorter anteriorly, more crowd
ed, and more numerous, and extend about 
half way or more toward the anterior end. 
The differences are slight, for some spe
cimens have slightly irregular papillae 
and could be assigned on this basis alone 
to either genus. The shells have few dis
tinguishing features. The beak sculpture 
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of Vi!losa and Ligumia is said to be more 
symmetrically biconvex (double-looped) 
than Lampsi lis, but this distinction does 
not appear to exist in most Oklahoma spe-
c1mens. 

Ligumia recta (Lamarck, 1819) of Arkan
sas River drainage eastward, and Lampsi lis 
anodontoides (Lea, 1831) are more elongate 
and are easily separated from Vi llosa. 
Lampsilis ovata (Say, 1817) is more robust 
and less elongate than Vi llosa and can al
so be easily recognized. The confusion 
lies with distinguishing elongate speci
mens of Villosa from Ligumia subrostrata 
( Say , l B 31. ) an d Lamps i l is r ad i at a lute o l a 
(Lamarck, 1819) when beak sculpture and 
periostracum are eroded away or discolored, 
and soft parts are lacking. The latter 
two. species have height/length ratios of 
45 to 61%, while those of Oklahoma Vi l.losa 
are 48 to 65%, depending on the species. 
With practice, most shells can be separa
ted by subtle differences in shape (espe
cially Ligumia), but with some Ligumia
Vi!losa-Lampsi!is material, only soft parts 
will settle the matter, and even then a 
truly objective decision is sometimes im
possible. 

The dozen or more species of Villosa are 
often listed in the genus or subgenus Mi
cromya Agassiz, 1852; however, the latter 
name was first proposed twelve years ear
lier for a genus of flies, and is thus not 
available for use in the Mollusca. 

Vi llosa occurs in St. Lawrence drainage 
and in the various Coastal Plain rivers 
from Virginia to Florida to Texas. In the 
Mississippi system the previous western 
record appears to be Missouri. 

There are two species of Vi llosa in Red 
River drainage in Oklahoma which we are 
provisionally referring to Villosa iris 
(Lea, 1829) and Villosa lienosa (Conrad, 
1834). Neither of these species has pre
cisely the same characters here as found 
in populations to·the east. Each of these 
two taxa forms widespread complexes which 
are in very unsatisfactory taxonomic sta
tes. Numerous names described from di
verse drainage systems are combined under 
the names iris and l ienosa in spite of 
rather striking differences. The fact that 
the Oklahoma populations are on the ex
treme geographic periphery of these two 
species complexes makes it even more dif
f1cult to assign a name with any great 
con fi den ce. 

VilLosa Lienosa (Conrad, 1834) 

This .species ranges westward to the blue 
River where itoccurs mixed with Lampsilis 
radiata luteola in a ratio of about 1:33. 
Whereas Lampsilis, when scrubbed careful
ly, is yellowish with green rays, Vi llosa 
lienosa from the Blue River is all brown 
and rayless. Dirty or worn Lampsilis r. 
luteola valves arevirtually impossible to 

distinguish from Villosa. Males of the 
two genera have i den tical ou t lines. Lamp
s i l i s f em a l e s in th e Blue Ri v e r char act e r
istically have the posterior end diagon
ally truncate so that the line of maximum 
shell length is much closer to the dorsal 
than to the ventral margin of the valve. 
The Villosa females from this river are 
rounded posteriorly, not truncate, so the 
line of maximum shell length lies almost 
equidistant between dorsal and ventral 
margins. Unfortunately, females from east
ern Oklahoma are truncate, not rounded, 
but appear conspecific. They arediscussed 
again below. 

Scattered individuals of Villosa have 
been found 1n the Blue River from below 
Durant Dam upstream to some of the smaller 
permanent tributaries. The largest single 
collection was six specimens taken in the 
tributary of the Blue River~ mile west 
of the junction of Oklahoma routes 99 and 
7. Five of these individuals measure 58 
X 33, 53 X 31, 48 X 27, 44 X 26, 43·x 25 
mm, and have height/length ratios. between 
56 and 59%. A male and female, from ten 
miles north of Tishomingo, measure 47 X 
28 mm and 46 X 30 mm res2ectively; their 
height/length rati.os are 59.5 and-65% re
spectively. 

Ligumia subrostrata also occurs in the 
Blue River; it has dark rays on a paler 
ground color, females are diagonally trun
cate, and males are more elongate. 

In eastern Oklahoma, the Kiamichi and 
Little River systems have populations of 
Villosa lienosa which are dark brown to 
almost black with very faint rays. Fe
males a:re strikingly truncate posteriorly 
and have a prominently swollen posterior 
ridge. !:loth sexes are slightly shorter 
and wider than specimens from the Blue 
River, the vast majority of males are from 
3 5 to 4 7 mm long, the 1 a r ge s t i s 52 X 3 2 
mm; females are from 30 to 43 mm long, and 
the largest is 53 X 31 mm. Height/length 
ratios average 63% about six· percentage 
points higher than the Blue River speci" 
mens, and range from 56 to 68%. The Little 
River system also has a species resembling 
Vi ll o sa i r i s (Lea, 1 B 2 9 ) , wh i ch seems to 
have replaced Lampsi lis r. luteola in 
swifter current. This pretty and delicate 
Villosa is yellowish with green rays, and 
it has sexual dimorphism much less devel
oped than in the other species, females 
be i n g on l y a 1 i t t l e m o r e i n fl a t e d, s 1 i gh t 1 y 
truncate, and less pointed posteriorly than 
males. Most males are from 35 to 55 mm 
long and have height/length ratios of 53 
to 60%, averaging 56. 5%; most females are 
from 35 to 48 mm long. and have ·height/ 
length ratios of 56 to 63% averaging 59%. 
The largest individuals of each sex seen 
(out of over 500 shells) are a male 66 X 
36 mm, and a female 51 X 32 mm. 

... 
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TOXOLASMA, Rafinesque, 1831 

( = CORUNCULINA Simp son 1898; CARUNCULINA 
of authors) 

Included in this genus are the smallest 
species qf naiads in Oklahoma. Most ad
ults range from 20 to 30 mm long, are elon
gate-oval in outline, and have a 'carun
cle' or fleshy projection on the mesial 
surface of the mantle antero-ventral to 
the branchial opening, in the same area as 
the flap of Lampsilis, or the more poste
rior papillae of Ligumia or Villosa. This 
structure has been described as wart-like, 
or consisting of a tight group of papil
lae, sometimes with acommon base; the few 
gravid females examined from Oklahoma had 
a· blackish wart-like projection which con
trasted sharply with the adjacent pale 
mantle surface. Some populations (spe
cies?) in other parts of the range have 
the projection white not black, and some 
have a yellow, orange, or red caruncle, or 
lack it entirely. The periostracum varies 
from brown or green to black, the palest 
specimens often have weak rays, the nacre 
is often iridescent (especially posteri
orly) or with a bluish tint, the lateral 
teeth parallel the ventral edge of the val
ve or diverge slightly, the beak sculpture 
is unusually coarse for the size of the 
shell, consisting of strong, posteriorly 
rounded ridges which are open anteriorly, 
and theperiostracum of some species often 
has (in fresh shells) a characteristic 
satiny luster due to minute ridges between 
and paralleling the growth lines. As in 
related 1 amp si lines, when sexual dimorphism 
is evident, males are slenderer and more 
tapered posteriorly. 

Only one other genus in Oklahoma, Obo
varia Rafinesque, 1819, has species as 
small as some Toxolasma. Obovaria casta
nea (Lea, 1831) occurs in the Kiamichi 
and Little River systems, but no farther 
west. This form is immediately separable 
from Toxo lasma because of .its round out
line (not elongate, the hei~ht/length in
dex falls in the high sixt1es and seven
ties) and down-curved lateral teeth (not 
paralleling the ventral margin). Adults 
of this population range from about 28 to 
38 mm long and the largest specimens, all 
males, range from 40 to 43 mm. 

Use of the name Carunculina is not jus
tified according to the International Rules 
of Zoological Nomenclature, for thenname 
Toxo lasma Rafinesqu e, 1831, has many years 

·priority (Morrison, 1969): Since the de-
cision to conserve or reject Carunculina 
has not been made by malacologists, the 

·name Toxolasma should be used. 

.']bxolasrna parva (Barnes, 1823). 

=.Carunculina parva, of many authors 
. •Lampsilis parva, of lsely, 1925 
."=L.ampsilis corvunculus, oflsely, 1925 
.Unio haleianus, of Call, 1885 

=Unio parvus, of Call, 1885 
=Unto texasensts, of Call, 1885 

The Oklahoma species of this genus are, 
perhaps, in even less satisfactory taxo~ 
nomic condition than the species of Vi l
losa. The distribution of at least three 
species suggests their possible occurrence 
in Oklahoma. 

Toxolasma parva (Barnes, 1823) has been 
reported from New York to the Dakotas and 
Alabama to Texas. Isely (1925) reports it 
from Cache Creek,fromaWashita River site 
now flooded by Lake Texom~ from the lower 
Blue River, and from the Kiamichi River. 
Riggs and Webb (1956) report it from Lake 
Texoma. Toxolasma texasensis (Lea, 1857) 
occurs in Texas, Louisiana, and Arkansas, 
northeast to Illinois. Call (1885) records 
it from'lndian Territory\ RedRiverdrain
age, 'and Strecker (1931J records it in 
Red River drainage in Cooke a·nd Bowie Coun
ties, Texas. Toxolasma glans (Lea, 1831) 
occurs in Arkansas and Missouri as well as 
to the north and east. It has not, to our 
knowledge, been recorded from Oklahoma but 
may occur. 

We have specimens ofToxolasma from Lake 
Texoma, Pennington Creek, Blue River on 
both sides of Durant Dam, Gates Creek in 
Kiamichi drainage, Little River, Glover 
Creek, and Mountain Fork River. The only 
adequate series on hand are from the·Blue 
and the Mountain Fork Rivers. The Blue 
River specimens are small, adults range 
from 20 to 30 mm long, ther lack sexual 
dimorphism, they have a fine y ridged and 
lustrous periostracum, height/length ra
tios fall in the mid fifties, and they have 
iridescent nacre with pale blue tints often 
grading to straw-color in the beak cavi
ties. The Mountain Fork specimens are 
small, thelargest of over 100 individuals 
is 30 X 17 mm, most are under 25 mm long, 
they are sexually dimorphic (presumed males 
are more elongate, and not as high), they 
have a finely ridged and lustrous perios
tracum, height/length ratios vary.from 53 
to 64% with the mean in the high fifties, 
and the nacre is iridescent pale blue with 
varying traces of straw-colored beak ca
vities; they also appear to be T. parva 
but are less inflated than Blue River 
shells and sexually dimo-rphic. 

Toxolasma parva is locally hermaphrodi
tic (Utterback, 1915, p. 397; Tepe, 1943; 
van der Schalie, 1966) and thus usually 
lacks sexual dimorphism, the periostracum 
has a characteristic silky sheen, the na
cre is usually iridescent pale blue; the 
largest seen, from the Scioto River, Ohio, 
is 43 X 24 mm. Toxolasma glans is sexu
ally dimorphic (females are inflated and 
diagonally· truncate posteriorly), the pe
riostracum is less silky, the nacre is 
often blue to purple without the irides
cence; the largest seen, from the Wabash 
River, Indiana, is 40 X 24 mm. Toxolasma 
texasensis may be much larger than the 
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preceding two species, the largest male 
seen, from the Trinity River, Texas, is 
62 X 34 mm, while thelargest female, from 
Palarm Creek, Conway County, Arkansas is 
55 X 29 mm, adults are usually from 35 to 
50 mm long; also there is pronounced sex
ual dimorphism (as in glans), the perios
tracum is less silky than parva, the nacre 
in some Arkansas and Texas specimens is 
orange or straw-rellow, in others it is 
iridescent pale b ue, and in others there 
is extensive orange or yellow within the 
pallial line and bluish peripherally. 
Shells of this species can easily be con
fused with some membersofthe Villosa li
enosa-complex; in the absence of soft 
parts, the posteriorlr rounded and ante
riorly open beak scu ptu re of Toxo lasma 
contrasts with thebiconvex ridges of Vil
losa. 

LAMPSILIS Rafinesque, 1820 

The distinctive feature of this large 
and widespread genus is the presence of a 
submarginal flap paralleling the pallial 
line on the mesial surface of the mantle 
just antero-ventral to the branchial open
ing. The flaps can be protruded from the 
shell when theliving mantle edge is rolled 
outward around the edge of the valves (see 
Walsh 1961 or van der Schalie, 1970 for 
a photograph, and Grier, 1926, for data on 
temperature ·responses), but in preserved 
material the flaps are withdrawn into the 
shell and greatly contracted. Flap size, 
shape, and color are variable within a 
species, and the size is sexually dimor
phic, being much larger in females. Of our 
three species, the flaps are best devel
oped in L. ovata, moderately developed in 
L. radiata, and usually least developed 
in L. anodontoides; as a result, a male 
L. anodontoides may have little more than 
a narrow black ridge on the otherwise pale 
mantle surface. In gravid females of l!ll 
three species collected in the Blue River 
below . Durant Dam on June 16, 1969, the 
mantle flaps are speckled with small gray 
dots externally, while internally they 
have two black stripes separated by a pale 
stripe. The black stripes show various 
degrees of intensity, and the pale stripe 

.varies from flesh colored to vivid orange. 
·In addition the end of the flap nearest 

the branchial opening has, on both sides, 
a variously developed eye-like spot con
sisting of a rounded black area surrounded 
by or adjacent to a fleshy to orange col
ored region. 

Shells of our species of Lampsilis show 
no unique feature by which they may be 
separated from related genera; however, 
each species complex has shell features 

'which aid in its own identification. On 
the generic level, shells are usually rel
low to pale brown, or dark brown to b ack 
with the edge pale; green or brown rays 
are presentorabsent; the nacre is white, 

red, orange, or pink, or has faint blue 
tints in smaller individuals; the cardinal 
teeth are usually thin and pointed, or 
thick and blunt (depending on species, age, 
and locale), and the lateral teeth paral
lel or diverge from the ventral margin. 
All of these features occur in various com
binations in I;igumia Swainson, 1840, and 
Vi llosa Frierson, 1927;· these two genera, 
however,. typically have a row of. papillae 
in place of the mantle flap. . 

The species of Lampsilis (and related 
genera) are sexuallr dimorphic. Males are 
more compressed, e ongate, and taper pos
teriorly, while females are more in.flated, 
shorter, and the posteri6r end is diagon
ally truncate: The genus ranges from Hudc 
son Bay draina~e to Florid!! and Texas, and 
fromtheAtlant1c coasttothe Rocky Mount~ 
ains. It includes over fifteen species. 

KEY TO THE SPECIES OF LANPSILIS 
IN OKLAHOMA 

l. Elongate, length two or more times the 
height ..... Lampsilis anodontoides 
Shorter, length less th.an twice the 

height. 2 

2. Umbone not or weakly inflated; shell 
outline with dorsal and ventral margins 
relatively straight, more or less pa-
rallel or weakly divergent ...... . 

. . . . . Lampsilis radiata 
Umbone inflated; shell outline with 

dorsal and ventral margins strongly 
rounded, much too curved to even sug
gest parallelism. .Lampsilis ovata 

NOTE. Lampsilis rafinesqueana Frierson, 
1927 (see also photograph in Frierson, 
1928), described from northeastern Okla
homa (Moodys, Cherokee County), has not 
been included in this key. 

Larnpsilis cmod.ontoides form cmodontoides 
(Lea 1831). (Yellow Sand Shell) 

LarnPsilis anod.ontoides form fallaciosa 
Smith, 1899. (Slough Sand Shell) 

The elongate pale yellow to pale brown 
shells of this complex are very distinct
ive. The .anodontoides form is usually 
larger and unrayed, .thefallaciosa form is 
usually smaller and typically marked with 
radiating green lines. In both, occasional 
gray or dark brown individuals are found, 
these are usually weathered shells or very 
old specimens. The taxonomic status of 
these two forms is not settled to the sa
tisfaction of all workers. There are re
ports of intermediate specimens in some 
parts of the range, and of constant size 
·and color differences in other (>Opula tions.· 
Itisperhaps significantthatlsely (1925) 
records fallaciosa from 16 stations i'nRed 
River drainage (the most stations for any 
species), and anodontoides from only one-'
Cache Creek. In our recent collections we 
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have never taken ali ving fallaciosa, only 
occasional dubious weathered shells, while 
anodontoides is common. It appears that 
in the past 58 to 60 years, anodontoides 
has largely replaced fallaciosa in south
ern Oklahoma. Unfortunately, we still do 
not know if this was the result of gene 
exchange and submergence of one genotype 
by another, or due to replacement of a less 
successful species by a more successful 
one, o r bo th . · I t i s al so p o s sib 1 e th at 
I sely' s use of these names differs from 
ours. 

The Sand Shells are widely distributed 
in Gulf.drainage rivers from Florida to 
Mexico, north to Colorado, Minnesota, and 
Ohio. Different populations vary greatly 
in size and, on occasion, astonishingly 
small gravid individuals are found. Lar
ger adults inOklahoma are about 90 to 130 
mm long. The 1 argest individual seen, 
from Ohio, is 149 X 73 mm; however, Haas 
(1941) mentions a specimen (as Lampsilis 
teres) froin Spoon River, Illinois, 178 mm 
long. Isely collected sand shells in Ca
che Creek, the Red River, and all the main 
tributaries from the Washita River east to 
the Little River. Our recent collections 
are from Beaver Creek in Jefferson County, 
Pennington Creek, Blue River below Durant 
Dam, Kiamichi River, Little River, and 
Glover Creek. 

Lampsilis radiata luteal a (Lamarck, 1819). 

(Fat Mucketl 

=Lampsilis hydiana, of Isely, 1925, not 
Lea, 18 38 

=Lampsilis radiata siliquoidea, of re
c en t au tho r s 

Lampsilis radiata is one of the most 
widespread and geographically variable 
species in the family. Morphologically, 
it is intermediate betweenL. anodontoides 
and L. ovata; inOklahoma anodontoides has 
the height 'less than 50% of .the length, 
radiata has the height from about 52 to 
61%of the length, and ovata has the height 
from about 63 to 76% of the length. It 
would not be surprising to find occasional 
spe'cimens of one species with dimensions 
overlapping those of another. The sub
species L. r. luteola (the name chan
ge from s i l iquo idea Barnes, 1823, is explain
ed by Wheeler, 1963) i susually straw-yellow 
to pale brown with green rays which vary 
from absent to a few dingy lines at the 
posterior endofthe valve, to a very beau
tiful pattern of wide green stripes over 
the· entire valve. Additional variation is 
discussed by Gustavson and Tuthill (1964). 

There seems to be a tendencl for Gulf 
Coastal Plain specimens west o the Mis
sissippi to be heavier, browner, darker, 
and with fewer but wider rays than inland 
material. These are Lampsilis radiata hy
diana (Lea, 1838), known definitely from 
Texas, Louisiana, and Arkansas. At pres
ent, we have not taken hydiana in Oklalio-

rna, but scattered darker specimens from 
Red River drainage may. represent the gen
etic influence of this form. The situa
tion is occasionally further complicated 
by a very similar brown species, Villosa 
lienosa, which, however, is usually not 
rayed in Oklahoma. See the discussion of 
this genus. 

Lampsilis radiata radiata (Gmelin, 1792) 
occupies Atl antic drainages from the Saint 
Lawrence to North Carolina. Lampsilis ra
diata ·lu'teola intergrades with radiata in 
New York (see Clarke and Berg, 1959, for 
an analysis) and ranges from the Great 
Lakes south through most of the Mississip
pi system and west to Colorado. As in 
most naiads, the westward distribution is 
probably not continuous, but broken into 
isolated populations. In Oklahoma we have 
not found luteola wes·t of Pennington Creek. 
Isely (1925) records it from the Blue, 
Muddy Boggy, Kiamichi, and Little Rivers, 
but our recent collections are curiously 
spotty. The species is widespread in the 
Blue River, being dominant in the upper 
part of the River. To the west, it occurs 
in the headwatersofPennington Creek, but 
we have found· no trace of it in the por
tion of.the creek south of Tishomingo. To 
the east, we have no data for the Muddy 
Boggy; in the Kiamichi it is not present 
among the hundreds of shells examined in 
the lower Kiamichi at' Spencerville Cross
ing,' however three· fresh single. valves 
were found in the upper Kiamichi, 0. 9 mile 
south of Big Cedar, LeFlore County. ~n 
Gates Creek (a tributary of the lower Kia
michi) the species was present in modest 
numbers (28 ·of 413 specimens) in the 
slough below the dam .of Lake Raymond Gary. 
We have no specimens from the.Li ttle. River 
as distinct from its tributaries . .In 
Glover Creek it is one of .. the less common 
species at our single collection site·. In 
the Mountain Fork RiveF, one fresh speci
men out of almost 2,000 may be luteola. 
This individual has the entire shell suf
fused.withpale redunlike anything w.e have 
seen in the state; its identity .remains 
uncertain. In the Li.ttle and Mountain 
Fork River sites where t.ypical luteola ap
pears to be absent, there is another yel
low shell with green rays which is ·quite 
abundant. It is a member o.f th.e Villosa 
iris complex, and was mentioned earlier. 
Ptychobranchus occidentalis is also pres
ent in the· same two rivers, it can .be ·dis
tinguished by the very narrow green lines 
and posteriorly. down-curved lateral teeth-

, Males from the Blue River average lar-
ger than females, most range from 50 to 
65 mm long, females from 45 to 60 mm long. 
Large ind1viduals from the Blue are a male 
81 X 42 mm and a female 72 X 4.4 mm. These 
are very small compared with some other 
parts.of the range. Ortmann (1919, p. 
284) mentions a Pennsylvania specimen 142 
X 78 mm. · 



·:•. ·.,·.·· 

32 S T E R K I A N A NO. 42, JUNE 1971 

Lampsilis ovata form ventricosa {Barnes, 
1823) {Pocketbook) 
=Lamps i l i s vent r i cos a, o f I se 1 y , 19 2 5 

Lampsilis ovata subspecies. {Pocketbook) 

:Lam[Jsilis ventricosa satura, oflsely, 
1925 

This is a bi9, inflated species with the 
largest heightt length index in the genus; 
see the discussion under the previous spe
cies. Most male and female shells are re
markably different in outline, the males 
tapered posteriorly, the females truncate 
and often grotesquely swollen. It should 
be understood that the degree of sexual 
dimorphism is geographically variable; 
some Oklahoma specimens approach themaxi
mum amount of dimorphism. 

The shellsofL. ovata are progressively 
darker and smaller in eastern Oklahoma. 
Specimens from the Lake Texoma area: are 
yellowish- brown with variable traces of 
darker rays, while those from Little Riv
er drainage are almost bl'ack with brown 
margins. These dark eastern specimens, as 
well as others from adjacent states· have 
been called L. ovata satura by lsely {1925), 
however Lampsi lis satura {Lea, 1'852) i !' a 
very inflated brown form with paler peri
phery. Specimens of satura from the Sa
bine River on the Louisiana-Texas border 
are rayless or neartr so, the left valve 
has the dorsal cardina low, elongate, not 
strongly projecting, and directed above 
the anterior tip of the valve; in fact if 
'it were not for the mantle flap and the 
semi-elliptical glochidium these indi vi
duals could easily be mistaken forPotami
lus capax. The blackish ovata with pale 
edges and high projecting cardinals from 
eastern Oklahoma is not satura, rather it 
appears to be a heavy, dark variant of 
form ventricosa. True Lampsi lis satura 
occurs iri a few Texas and Louisiana streams 
which flow directly into the Gulf of Mexi
co. Additional data on geographic varia
tion in this species complex are presented 
by Cvancara {1963). 

The problem of identifyingLampsilis o
vata in Oklahoma is complicated by another 
lampsiline genus Actinonaias Fischer and 
Crosse, 1893. One species, Actinonaias 
ligament ina {Lamarck, 1819) -1 = A. carina
ta {Barnes, 1823)1- occurs in Arkansas Ri
ver drainage and in Red River drainage in 
the Kiamichi and Little Rivers; one other 
species Actinonaias streckeri {Frierson, 
1927) described in the genus Lampsilis, 
occurs in Arkansas River drainage, and yet 
another form, Actinonaias ·pleasi {Marsh, 
1891), may occur. Specimens of Actino
naias usually havemore massive teeth than 
Lampsilis, are more compressed, and have 
shells with less sexual dimorphism. In
dividuals are yellow with green rays,pale 
straw with green or brown nrys, or dark 
brown to black and rayless. The best way 
to distinguish the two genera is by the 

presence of mantle flap.s.in femaleLampsilis 
and their absence in·feitia.les of Actinonaias 
and all other genera. l)le presence of flaps 
becomes even more in\portan.t when one addi
tional species is con.sidered. Lampsilis 
o r b i c u l a t a ( Hi 1 d re th , :18 2 8 ) , o r at 1 e a s t 
members of the orbicu'Zata-complex, occur in 
Arkansas and eastward;.but are not yet re
ported from Oklahoma. They have· mantle 
flaps and are sexually dimorphic but the 
shell has the thick nacre· and heavr teeth 
reminiscent of Actinonai·as. -Malaco ogists 
in Oklahoma should watch. for specimens of 
the L. orbiculata compl'ex mixed with col
lections of Actin,Q,n,ai.as .. l i,gamentina; all 
specimens with soft parts should be checked 
carefully. . · :. 

The Lampsilis ovaJa ,complex·is distribu
ted widely in Nor.th··,America east of the 
Rocky Mountains. Lamp'silis ovata form ven
t r i co s a i s th e m o s t • w i de sp i:' e ad f o rm, o c c u r -
ring from· Hudson-· Bay .. and St. 'Lawrence 
drainage, to the Missis"sippi and its many 
tributaries. Accordi.iig·to Ortmann (1919) 
Lampsilis.ovata 'form ·avata (Say, 1817) is 
the large river form,,.con.'fi'ried to the major 
streams of the Ohio system, primarily the 
Ohio, Cumberland, and Tennesse·e Rivers. In 
these rivers ovata is .replaced by ventri
cosa in the smaller .. tri.butaries. Recent 
collections reveal that L. ovata form ovata 
is either extirpatedorreplaced by L.ova
t a f o rm v en t r i co s a i n th e s e 1 a r ge r i v e r s ; 
however, relict populations o.f form ovata 
survive in some medium-sized streams. In 
the rest of Mississippi drainage, vent rico
sa occurs alone. This andrelated problems 
are currently being studied by several work
ers. 

In southern Oklahoma,lsely {1925)records 
o 1 d we a th e r e d s h e 11 s o f v en t r i co s a f ro m two 
sites now covered by Lake Texoma, one in 
the Red and one in the Washita River, and 
from the lower Kiamichi·. lie also had liv
ing 111aterial from the lower Blue River and 
from the Blue at Milburn. He records 'ven
tricosa satura' from the Muddy Boggy, and 
the Kiamichi atTuskahoma. Our records are 
from the Blue, Kiamichi, Little, Glover and 
Mountain Fork Rivers. Blue and Kiamichi 
River specimens arereferable to ventrico
sa, whilethe Little River collections are 
the extra dark form mentioned above. In 
the Blue River the species occurs on both 

.sides of Durant Dam, .but apparently does not 
extend north to Connerville. Our !I)OSt up
stream record forventricosa in theBlue is 
at Oklahoma Route 7 bridge,Johnston Coun
ty, and the species does not become easy 
to find until the vicinity of Milburn. 

Ortmann (1919, p. 302) mentions a Penn
sylvania male 155 X 120 mm, and a female 
123 X 88 mm. Oklahoma specimens are con
siderably smaller but increase in size from 
east to west; Little River adults from up
stream sites are about 65 to 95 mm long, 
those below Durant Dam areabout 95 to 125 

mm long. The largest seen are a male from 
Ohio 160 X 100 mm, a female £:rom Ohio 130 

~ 

.. 

.. 
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X 89 mm, and a w{der female from Missouri 
125 X 95 mm. · 

SHELL KEY TO THE SPECIES OF UNIONIDAE 
'IN THE LAKE TEXOMA REGION 

1. Lateral and cardinal teeth absent . 2 
L~teral or cardinal 

sometimes small. 
teeth present, 

4 

2. Umbone not inflated, in side view not 

3. 

projecting above hinge line. 
. Anodonta imbecilis 

Umbone inflated, in sideview project-
ing above hinge line. 3 

Nacre usually various shades of i ri-
descent pale b ue; largest individuals 
range up to 120 mm long; shell inflated 
but not grossly; stream form usually in 
flowing .water. . . . ....... . 

. Anodonta grandis form grandis 

Nacre usually various shades of bron
ze, pink, or white; largest individuals 
range up to 185 mm long; shell gro·ssly 
inflated; lake form usually in sluggish 
or still water. . . . . . . . . . . . 

Anodonta grandisform corpulenta 

(NOTE. The taxonomic relationship of 
these two taxa has not been clarified 
and needs considerable study). 

4. Hingeplatewith areaoflateral teeth 
not forming an interlocking tongue and 
groove, but rather flat and shelf-like. 

. Lasmigona complanata 

Hinge plate with lateral teeth typic
ally forming an interlocking tongue and 
groove, the left valve with th·e groove, 
the right with the tongue. . .. 5 

5. Shell pustulate, tuberculate, or with 
raised ridges running obliquely across 
growth lines and not restricted to pos
terior slope. 6 

Shell smooth, or if ridged, these pa-· 
ralleling growth lines or restricted to 
posterior slope. 11 

6. Posterior half or more of shell with 
2 to many broad parallel ridges, the 
widest ones fairly straight and running 

·o'bliqtiely backward and downward, the 
narrowest ones (if present) curving UJ:l 
to th e do r s a l m a r gi n · o f v a l v e . . . 7 

Shell pustulate or tuberculate; at 
best only one clear cut oblique ridge. 8 

7. Umbone and first three or four years 
growth each with short, irregular zig
zag ridges forming V, Wand M patterns 
which can replace oroverlap the· larger 
oblique ridges; usually 15 or more cu rv-

ing ridges 
shell along 
rio r end of 

re·ach the dorsal edge of 
area from umbone to poste-
1 ate ral teeth . 

. Megalonaias gigantea 

Umbone and first three or four years 
growth without irregular zig- zag ridges; 
usually no more than 9 curving ridges 
reach dorsal edge of shell along area 
from umbone to posterior edge of lateral 
teeth . . . Amble m a p l i cat a 

8. Umbone and first 2 or 3 years growth 
with obscure beak scu lp tu r e, but without 
pustules.. Quadrula pustulosa 

Umbone and/or first 2 or 3 years growth 
with tubercles or pustules. 9 

9. Two to four large knobs in a vertical 
Tow from umbone to ventral margin, these 
formed first on one valve thenon other 
so that when valves are together no two 
knobs are ·opposite, the knobs of one 
valve alternating with those of the oth
er valve.~ .... Obliquaria reflexa 

Knobs on shells numerous, not alter-
nating ... \ ............ 10 

10. Shell more elongate, height/length ra-
tio 60% or l,kss .. Tritogonia verrucosa 

Shell shol'ter, rounder,· height/length 
ratio 70% or more ... Quadrula quadrula 

11. Interdentum forming a broad flat shelf 
between cardinal and lateral teeth; urn
banal cavity deep andcavernous, invad
ing and hollowing out the base of the 
cardinal teeth. . 12 

Interden tum at best forming a convex 
ridge between cardinal and lateral teeth; 
umbonal cavity shallow, not or weakly 
invading the base of the cardinal teeth 

13 

12. Longitudinal axis of anterior cardinal 
tooth (left valve) or socket (right val
ve) usually passing aero ss center of 
anterior adductor scar. Fusconaia flava 

Longitudinal axis of anterior cardinal 
tooth (leftvalve) orsocket (right val
ve) passing along ventral margin or be
low anterior adductor scar. 

Quadrula pustulosa 

13.· Lateral teethparallelingordiverging 
posteriorly from. longitudina-l axis of 
shell. 19 

Lateral teeth directed towards ventral 
edge of shell posteriorly, oblique to 
longitudinal axis of sh el ...... 14 

14. Periostracum yellow with a few fine 
greenish lines, or with green rays, each 
ray composed o fmany very fine parallel 
green lines, these sometimes restricted 
'to the posterior slope. 

.Ptychobranchus occidentalis 
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. Periostracum not rayed, or if so each 
ray solidly colored, or. else each ray 
mottled, or withaherringbone, or che-
vron pattern ............ 15 

15. Shell more elongate, h'eight/length ra-
tio 53%or less .. Uniomerus tetralasmus 

Shell shorter, height/length ratio 54% 
or more. . . . . . . . . . . . . . 16 

16. Umbone strongly anterior; highestpart 
of valve (dorsal to ventral margin) well 
posterior to umbonal swelling; maximum 
length about 170 mm. . . . . . . . 17 

Umbone slightly anterior or median; 
highest part of valve at or barely pos
terior to umbonal swelling; maximum 
1 en gth about 80 mm. 18 

17. Nacre deeppurple (can fade to pink or 
white in dead shells); periostracum al
most black, or very dark green; left 
valve with two strongly projecting, well 
developed cardinal teeth, right valve 
with one tall tooth.Potamilus purpuratus 

Nacre pale purple to pink; periostra
cum pale to dark brown; both left and 
right valves with single small thin, 
barely projecting cardinal teeth. . . 
. . . . ... Potamtlus laevissimus 

18. Shell more elongate, height/length ra-
tio 67% or· less .• Trunci lla donaciformis 

Shell shorter, rounder, height/length 
ratio 68% or more .. Truncilla truncata 

19. Shell usually with aposterior-dorsal 
wing; highest part (dorsal to ventral 
margin) well posterior to umbonal swell
ing. . . . . . . . . . . . . 20 

Shell without aposterior wing; high
est part at or adjacent to the umbone. 

22 

20. Cardinal teeth small, very thin and 
compressed, almost vestigial, the edges 
smooth or almost so. . . 21 

Cardinal teeth well developed, or if 
small, with dorso-ventral depth (pyra
midal) or with ragged edges. . 22 

21. Periost:racum rellow to pale brown; 
nacre usually pa e pink ....... . 

Leptodea fragilis 

Periostracum greenish to dark brown; 
nacre usually pale purple. . 

.Potamilus laevissimus 

22. Nacre purple (in fresh shells) . 
. Potamilus purpuratus 

Nacre white, iridescent blue, or va-
rious other shades, not purple. . . 23 

23. Height/length ratio 63% or greater . 
.. Lampsilis_ ventricosa form ventricosa 

Height/length ratio 61% or less .. 24 

24. Periostracum straw yellow to pale 
brown, with orwithout dark rays. 25 

Periostracum uniform or almostuniform 
dark ·brown, rays absent or barely indi
cated. 28 

25. Periostracum dark to pale brown, paler 
peripherally, with numerous darker rays 
especially evident around the edges .. 

Ligumia subrostrata 
Periostracum entirely· strawyellow to 

pale brown, rays present or a!>sent. 26 

26. Height/length ratio 53% or more. 
..... Lampsilis radiata luteola 
Height/length ratio less than 50%. 27 

27. Periostracum not rayed .. . Lampsilis 
. anodontoides form anodontoides 

Periostracum with numerous dark rays, 
Lampsilis anodontoides form fallaciosa 
NOTE. The taxonomic relationship of 
these two forms has not been settled. 

28. Beak sculpture consisting of a few 
posteriorly angulate arcs. ' . 

. Toxo l asma parva 
Beak scu lp tu re consisting of many bi-

convex arcs. Villosa lienosa 
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15, 16, 33, 39 
haleianus, Unio 29 
heros, Quadru1a 17 
hippopea, Amblema 17 
hydiana, Lampsilis 31 
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Strophi tus 12, 15 
Symphynota 15 
Toxolasma 4, 6, 8, 10,13, 27, 29, 30 
Tri togoni a 6, 8, 10, 12, 14, 18, 19 
Truhcilla 6, 13, 24, 25 
Unio 14, 37 . 
Uniomerus 12, 14, 22 
Vil1osa 5, 6, 7, 10, 13, 22, 27-30 

INDEX TO SPECIFIC NAMES 

imbecilis, Anodonta 5, 6, 8, 
15, 16, 27, 33, 36, 38 

imbecilis, Lastena 15 
iris, Villa sa 22, 28, 31 
lachrymosa, Quadrula 19 
1aevissima, Lampsilis 26, 35 
laevissima, Leptodea 8, 25, 26 
laevissima, Proptera 26 
laevissimus, Potamilus 5-8, 

25, 26, 34 
lata, Hemi s ten a 11, 14 
lata; Lastena 11, 14 
leptodon, Leptodea 6, 25 
lienosa, Villosa 6, 28, 31, 34 
l i gam en tina, Actinonai as 6, 7, 

32 
1ineo1ata, Plagiola 24 
1u teol a, Lampsi 1i s 5, 6, 22, 

27, 28, 31, 34, 36 
lu teola, Unio 39 
marginata, A1asmidonta 35 
metanevra, Quadrula 19 
nobi1is, Tritogonia 19 
nodulata, Quadrula 19 
obesus, Uniomerus 22 
occiden tali s, Ptychobranchus 

5, 23, 31 
orbiculata, Lampsilis 32 
ovalis, Amblema 17 
ovata, Lampsi1is 5, 6, 8, 26, 

28, 30-32, 39 
parva, Carunculina 29, 38 
parva, Lampsilis 29 
parva, Toxo1asma 5, 8, 29,. 

30, 34 
parvus, Unio 29 
perplicata, Amblema 17, 18 
peruviana, Amblema 17 
peruviana, Crenodonta 17 
phaseo1us, Ptychobranchus 23 
phaseolus, Unio 23 
pleasi; Actinonaias 32 
plica ta, Amblema 6-8, 17, 33, 38 
plica ta, Quadru l a 17 
purpurata, Lampsi1is 26 

. purpurata, Proptera 26 
purpuratus, Potamilus 6, 8, 26, 

. 27, 34 . 

pustulosa, Quadrula 5-8, 19, 20, 
21, 33 

quadrula, Quadrula 5, 6, 8, 19, 
20, 33, 37 

quintardi, Amblema 17, 18 
radiata, Lampsilis 5, 6, 22, 27, 

28, 30, 31, 34 
rafinesqueana, Lampsilis 30, 31, 

36 . 
rariplicata, Amblema 17, 18 
recta, Li gumi a 27, 28 
reflexa, Obliquaria 5, 6, 8, 24, 

33 
rubiginosa, Quadrula 21 
rugosus, Strophi tus 15 
sa tu ra, Lampsi lis 32 
siliquoiqea, Lampsi1is 31 
stewartiana, Anodonta 8, 15, 16 
s·treckeri, Actinonai as 32 
suborbiculata, Anodonta 14-16 
suborbicu1ata, Lastena 14 ' 
subrostrata, Lampsi1i s 27 
subrostrata, Ligumia 5, 7, 27, 

28, 34 
teres, Lampsi1is 31 
tetralasmus, U~io 22 
tetralasmus, Uniomerus 5~ 8, 22, 

34 
texasensis, Toxo1asma 29 
texasensis, Unio 29 
trapezoides, P1ectomerus 18 
truncata, Truncil1a 6, 8, 24, 

34 
tubercu1ata, Tritogonia 18, 36 
undata, Fusconaia 21 
undu1ata, Amb1ema 17 
undulata, Quadru1a 17 
undu1atus, Strophitus 7, 15, 

37 
ven tri cos a, Lampsi lis 32, 34, 

36. 39 
verruca sa, Tri togonia 5, 6·, 

8, 18 
v.hee1eri, Arkansia 6, 14, 37 
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THE LAND SNAILS OF VIRGINIA 

LESLIE HUBRICHT 

This paper lists all of the land snails 
from Virginia in the collection of the 
author. These records, for the most part, 
are from southern_ and western Virginia;· 
with only scattered records for the north
ern part of the state. Some fo·ssil records 
are included, but these are from only two 
localities inHalifax andPulaski Counties. 

HELIX ASPERSA Muller. Norfolk. 

CEPAEA NEMORALIS (Linne). Camp ben, 
Pittsylvania, Rockbridge. 

HELICELLA CAPERATA (Montagu). Norfolk, 
York. 

POLYGYRA PUSTULOIDES (Bland). Pittsyl-
vanla. 

POLYGYRA PLICATA Say. Lee. 

STENOTREMA EDVARDSI (Bland). Grayson, 
Smyth, Washington, Wise, Wythe. · 

STENOTREMA ALTISPIRA (Pil sbry ). Grayson. 

STENOTREMA BARBA WM (Clapp). Campbell, 
Charlotte·, Halifax, Mecklenburg, Pi~tsyl
vania, Pulaski. 

STENOTREMA STENOTREMA STENOTREMA ( Pfe if
fer·). ·.Dickenson, Giles, Grayson, Lee, 
Montgomery, Patrick, Pittsylvania, Pulas
ki, Rockbridge, Russell, Smyth, Warren, 
Washington, Wise, Wythe. 

STENOTREMA HIRSUTUM (Say). Allegheny, 
Augusta, Bedford, Brunswick, Campbell, 
Charlotte, Clarke, Craig, Halifax,· Louisa, 
Madison, Mecklenburg,· Montgomery, Page, 
Patrick, Pittsylvania, Prince Edward, Pu
laski, Rappahannock, Rockbridge, Rocking
ham, Smyth,· Stafford. 

STENOTREMA FRATERNUM FRATERNUM (Say). 
Alleghany, Amherst, Bedford, Campbell, 

Craig, Henry, Page, Patrick, Pittsylvania, 
Rappahannock, Rockingham, Washington, Wythe. 

MESODON THYROIDUS (Say). Alleghany, Au
gusta, Campbell, Franklin, Giles, Glo\jces
ter, Grayson,Halifax, H~nry, Mecklenburg, 
Montgomery, Nansemond, New Kent, Norfolk, 
Northampton, Nottoway, Patrick, Pittsyl-. 
vania, Princess Anne, Pulaski, Roanoke, 
Smyth, Southampton, Sussex, ·Tazewell, War
wick, Washington, Wythe. 

MESODON CLAUSUS CLAUSUS (Say). Lee. 

MESODON ANDREIVSAE W. G. Binney. Grayson, 
Smyth. 

MESODON NORMALIS (.Pilsbry). B~dford, 
Giles, Grayson, Patrick, Roanoke, Wise, 
Wythe. 

MESODON ZALETUS (Binney). Buchanan, Pu
laski, Scott, Washington, Wise. 

MESODON IVHEATLEYI (Bland). Grayson, 
Smyth.· 

MESODON BURRINGTON! Hubricht, Campbell, 
Montgomery, Pittsylvania, Smyth, Washing-· 
ton. 

MESODON LAEVIOR Hubricht. Pittsylvania. 

MESODON APPRESSUS (Say). Buchanan, Dick
enson, Giles, Grayson, Halifax, H~n rico, 
Lee, Mecklenburg, Montgomery, Norfolk, 
Pittsylvania, Pulaski, Roanoke, Russell, 
Smyth, Washington, Wise. 

MESODON SAYANUS (Pilsbry). Buchanan, 
Grayson, Patrick, Smyth, Tazewell, Wash-
ington. · 

MESODON RUGELI (Shuttleworth). Buchan" 
an, ·Dickenson, Giles, Lee, Montgomery; 
Smyth, Washington, Wythe. 

MESODON INFLECWS (Say). Grayson, Lee, 
Pulaski,. Smyth, Washington. 
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TRIODOPSIS RUGOSA Brooks & MacMillan. 
Wise. 

TRIODOPSIS TRIDENTATA (Say). Alleghany, 
Augusta, Bedford, Buchanan, Craig, Giles, 
Grayson, Highland, Lee, Patrick, Pittsyl
vania, Pulaski, Rockbridge; Smyth, Taie
weJ.l., Washington, Wythe. 

TRIODOPSIS TENNESSEENSIS (Walker). Wash
ington. 

TRIODOPSIS BURCHI Hubricht. Bedford, 
Franklin, Henry, Montgomery, Patrick, Pitt
s y l van i a , Roan o k e . 

TRIODOPSIS FRAUDULENTA Pilsbry. Alle-
ghany, Augusta, Giles, Greene, Madison, 
Page, Rappa.hannock, Rockingham, Warren. 

TRIODOPSIS VULGATA Pilsbry. Giles, Hal
ifax, Pulaski, Washington. 

. TRIODOPSIS JUXTIDENS (Pilsbry). Albe-
marle, Alleghany, Augusta, Bath, Bedford, 
Brunswi :k, Campbell, Charlotte, Clarke, 
Eli1.abe-ch City, Fluviana, Frederick, Giles, 
Greene, Halifax, Hanover, King George, 
Madison, Me;:klenburg, Montgomery, Nanse-
mond, Norfolk, Nottoway, Pittsylvania, 
Prin2e Edward, Princess Anne, Roanoke, 
Rockingh-,m, Spotsylvania, Staff~rd, Warren, 
Warwick, York. 

TRIODOPSIS FALLAX FALLAX (Say). Appoma
tox, Brunswick, Buckingham, Campbell, Frank
lin, Halifax, Henry, Louisa, Nansemond, 
New Kent,· Nc'ttoway, Page, Pittsylvania, 
Sc·u th amp ton, Suss ex, York. 

TRIODOPSIS ALABAMENSIS (Pilsbry). Pitt-
1 . 

sy_van~a. 

TRIODOPSIS FALLAX f'ALLAX: (Say) X T.ALA
BAMENSIS (Pilsbry). Pi ttsy 1 vania. 

. TniODOI'SI-S.JlOPETONENSIS (Shuttleworth). 
Na11semo11d, Nor-'folk, Princess Anne. 

TRIODOPSIS MESSANk(Pilsbry). Nansemond. 

TRIODOPSIS OBSOLETA (Pilsbry). Accomac, 
King William, Norfolk, Northampton. 

TRIODOPSIS DENOTATA (Fi!!russac). Mont-
gome!'y, Pittsylvania, Pulaski, Smyth, Wash
ington, 1\'y the. 

TRIODOPSIS ALBOLABRIS (Say). Albemarle, 
Alleghany, Augusta, Bedford, Bland, Buch-. 
anan, Craig, Franklin, Giles, Grayson, 
H.~cJ.ifax, Henrico, Henry, Lee, Madison, 
Nansemond, Norfolk, Nottoway, Northampton, 

Page, Patrick, Pittsylvania, Prince Ed
ward, Pulaski, Roanoke, Rockbridge, Rock
ingham, Smyth, Southampton, Sussex, War
ren, Warwick, Washington, Wise, Wythe. 

TRIODOPSIS DENTIFERA (Binney): Alle-
ghany, Bedford, Botetourt, Giles, Grayson, 
Wise. 

ALLOGONA PROFUNDA (Say). Alleghany, 
Grayson, Halifax, Lee, Patrick, Pittsyl-
vania, Pulaski, Wise. 

RUMINA DECOLLATA (Linn~). Norfolk. 

LAMELLAXIS GRACILIS (Hutton). Norfolk, 
Pi ttsyl va~ia. 

OPEAS PYRGULA Schmacker & Boettger. Nor
folk. 

HAPLOTREMA CONCA VUM (Say). Alleghany, 
Augusta, Bedford, Campbell, Franklin, Fred
erick, Giles, Grayson, Greene, Halifax, 
Hanover, Mecklenburg, Montgomery, .. Nanse
mond, Norfolk, Nottoway, Page, Patrick, 
Pittsylvania, Pulaski, Rappahannock, Rock
ingham, Warren, Washington. 

EUCONULUS FUL VUS FUL VUS ( Mii 11 e r) . Au gus-
ta, Patrick, Pittsylvania, Rappahannock, 
Rockingham, Warren, Washington. 

EUCONULUS CHERSINUS CHERSINUS (Say). 
Patrick, Pittsylvania, Sussex. 

EUCONULUS DENTATUS (Sterki). Bedford, 
Pi ttsyl vania. 

GUPPYA STERKII (Dall). Halifax, Patrick, 
Pi ttsyl vani a. 

OXYCHILUS DRAPARNALDI Beck. Norfolk. 

OXYCHILUS CELLARIUS (Muller). Montgom-
ery, Pi ttsylvania, Roanoke, Rotkbridge, 
Wythe. 

NESOVITREA ELECTRINA (Gould). Frederick, 
Norfolk. 

GLYPHYALINIA VIRGINICA (Morrison). Mad
ison, Page, Rockingham. 

GLYPHYALINIA BURRINGTON! (Pilsbry). Al
leghany, Botetourt, Giles, Henry, Patrick, 
Pittsylvania, Pulaski, Washington. 

GLYPHYALINIA WHEATLEYI (Bland). Bed-
ford, Campbell, Pittsylvania, Smyth. 

GLYPHYALINIA RADERI (Dall). Alleghany, 
Craig, Pulaski. 

· .. • 
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GLYPHYALINIA LEWISIANA (Clapp). Pitt-
sylvania. 

GLYPHYALINIA RHOADS! (Pilsbry). Augusta, 
Bedford, Charlotte, Craig, Culpepper, Fred
erick, Greene, Man tgomery, Page, Pi ttsyl
vania, Pulaski, Rappahannock, Rockingham, 
Warren', Washington. 

GLYPHYALINIA INDENTATA (Say). Augusta, 
Bedford, Botetourt, Buch·anan, Charlotte, 
Craig, Frederick, Giles, Grayson, Hanover, 
Nansemond, New Kent, Norfolk, Pa:ge, Pat
rick, Pi ttsyl vania, Rappahannock, Smyth, 

·southampton, Tazewell, Warren, Wythe. 

GLYPHYALINIA CAROLINENSIS (Cockerell). 
Alleghany, Grayson, Giles, Patrick, Pulas-
ki, Washing:on, Wythe. · 

GLYPHYALINIA SOLIDA (H. B. Baker). Bed-
ford, Henry, Lee, Patrick, Pittsylvania. 

GLYPHYALINIA SCULPTILIS (Bland). Wash-
in-gton. 

MESOMPHIX INORNATUS (Say). Alleghany, 
Augusta, -Bedford, Botetourt,Craig, Giles, 

·Lee; Roanoke, Rockingham, Russell, Smyth, 
Washington, Wise. 

MESOMPHiX SUBPLANUS SUBPLANUS (Binney). 
Grays~m. Patrick, Smyth, Washington. · 

' MESOMPHIX RUGELI RUGELI ( W. G. ·Binney). 
Montgomery, Patri.ck, Washington. 

MESOMPHIX RUGELI OXYCOCCUS (Van -at ta). 
Giles, Grayson, Patrick, Pulaski, Smyth, 

_Wythe. 

MESOMPHIX PERLAEVIS (Pilsbry). Buchan-
an, Giles, Halifax, Lee, Mecklenburg, Pitt
syi vani a. 

MESOMPHIX CUPREUS (Rafinesque). Alle-
ghany, Buchanan, Campbell, Giles, Grayson, 
Lee,· Montgomery, Pulaski, Smyth, Washing
ton, Wi s e, IVy th e. 

. MESOMPHIX CAPNODES (W. G. Binney). Hal
ifax, Pittsylvania, Pulaski. 

VITRINIZONITES LATISSIMUS (Lewis). Gray
son, Smyth, Washington, Wythe. 

PARAVITREA MULTIDENTATA (Binney). Augus
ta, Bedford, Botetourt, Madison, Page, 
Patrick, Pittsylvania, Pulaski, Rappahan
nock, Warren. 

PARAVITREA ANDREWSAE (W. G. Binney). 
Buchanan, Washington. 

PARAVITREA REESEI Mor-rison. Giles, Gray
son, Montgomery, Pitts'ylvania, Pulaski. 

PARAVITREA CAPSELLA (Gould) .. Augusta, 
Buchanan, Giles, Montgomery, Patrick, Pitt
sy 1 vani a, Smyth. 

PARAVITREA PONTIS H. B. Baker. Rock-
bridge. 

PARAVITREA GRIMM! Hubricht. Alleghany. 

HAWAII A MINUSCULA MINUSCULA (Binney). 
King George, New Kent, Norfolk, Northamp
ton, Pittsylvania, Sussex. 

VENTRIDENS SUPPRESSUS (Say). Alleghany, 
Augusta, Bath, Bedford, Campbell, Craig, 
Franklin, Frederick, Madison, Page, Pitt
sylvania, Pulaski, Rockbridge; Warren. 

VENTRIDENS VIRGINICUS (Vanatta). Clarke, 
Page, Rappahannock, Rockingham, Warren. 

VENTRIDENS GULARIS (Say). Charlotte, 
Hanover, Halifax, Mecklenburg; Nottoway, 
Pittsylvania, Prince Edward, Pulaski. 

VENTRIDENS CERINOIDEUS (Anthony). Nor-
folk, Southampton, Sussex, Warwick,' York. 

VENTRIDENS COLLI SELLA (Pi 1 sbry). , All e
ghany, Campbell, Giles Lee, Montgomery, 
Pittsylvania, Pulaski, Smyth, Washington. 

VENTRIDENS PILSBRYI Hu bri ch t. Smyth. 

VENTRIDENS THELOIDES (Walker&Pilsbry). 
Patrick. · 

VENTRIDENS LAWAE (W. G. Binney). Wash-
ington. 

VENTRIDENS COELAXIS (Pilsbry). Grayson, 
Washington. 

VENTRIDENS LASMODON 
Tazewell. 

(Phillips)'.··· Lee, 

.•i 

VENTRIDENS DEMISSUS (Binney). Grayso.n, 
Lee, Pulaski, Smyth, Tazewell, Washington, 
Wi s e , IVy th e. · 

VENTRIDENS ACERRA (Lewis). Alleghany, 
Bedford, Botetourt, Giles, Grayson, Lee, 
Pulaski, Roanoke, Rockbridge, Russell, 
Smyth, Washington, Wythe. 

VENTRIDENS LIGERUS (Say). Alleghany, 
Campbell, Giles, Halifax, Henrico, Meck
lenburg, Pittsylvania, Roanoke, Rockbridge, 
Southampton, Washington. 
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VENTRIDENS INTERTEXTUS (Binney). Camp-
bell, Ha'lifax, Pittsylvania, Washington. 

VENTRIDENS ELLIOTT! (Redfield). Pat-
r i ck , Wy th e . 

ZONITOIDES ARBOREUS (Say). Alleghany, 
Augusta, Bath, Bedford, Botetourt, Camp
bell, Charlotte, Craig, Culpepper, Frank
lin, Giles, Halifax, Henry, King George, 
Madison, Montgomery, Nansemond, New Kent, 
Norfolk, Northampton, Page, Pittsylvania, 
Pulaski, Rappahannock, Rockingham, Russell, 
Smyth, Southampton, Sussex, Warren, Wash
ington. 

STRIATURA EXIGUA (Stimpson). Augusta, 
Madison, Page. 

STRIATURA MERIDIONALIS (Pilsbry & Fer-
riss). Augusta, Bedford, Madison, Nor-
folk, Page, Pi ttsyl vania, Rappahannock, 
Rockingham, Warren, Washington. 

STRIATURA FERREA Morse. Patrick. 

ANGUISPIRA ALTERNATA (Say). Alleghany, 
Bedford, Giles, Halifax, Madison, Mont
gomery, Northampton, Page, Patrick, Pitt
sylvania, Roanoke, Rockingham, Wwrren, 
Washington, Wythe. 

ANGUISPIRA STRONGYLODES (Pfeiffer). Hal
ifax. 

ANGUISPIRA FERGUSON I (Bland). Charlotte, 
Halifax, Isle of Wight, Mecklenburg, Nan
semond, Norfolk. 

ANGUISPIRA JESSICA Kutchka. Grayson. 
ANGUISPIRA MORDAX (Shuttleworth). Al-

leghany, Giles, Lee, Montgomery, Pulaski, 
Wise. 

DISCUS CRONKHITE! (Newcomb). Norfolk, 
Washington. 

DISCUS PATULUS PATULUS (Deshayes). Dick
enson, Giles, Grayson, Montgomery, Pat
rick, Pittsylvania, Pulaski, Roanoke, Rus
sell; Smyth, Washington, Wise, Wythe. 

POLYGYRISCUS VIRGINIANUS (Burch). Pu-
la ski. 

HELICODISCUS NOTIUS NOTIUS Hubricht. 
·Accomac, Augusta, Charlotte, Pulaski. 

HELICODISCUS PARALLELUS (Say). Appoma-
tox, Augusta, Bath, Bedford, Botetourt, 
Campbell, Charlotte, Clarke, Franklin, 
H a nove r, King George, Madison, Montgomery, 
Nansemond, Norfolk, Page, Pittsylvania, 
Prince Edward, Pulaski, Rappahannock, Rock
ingham, Smyth, Spotsylvania, Stafford, War
ren; Washington. 

HELICODISCUS DIADEMA Grimm. Alleghany. 

HELICODISCUS HADENOECUS Hubricht. Pu-
laski. .. · 

HELICODISCUS INERMIS H. B. Baker. ·Au
gusta," Pittsylvania, Pulaski. 

PUNCTUM MINUTISSIMUM (Lea). Buchanan, 
Franklin, Madison, Pittsylvania, Princess 
Anne, Smyth. 

PUNCTUM BLANDIANUM Pilsbry. Bedford, 
Botetourt, Giles, Patrick, Pittsylvania, 
Smyth. 

PUNCTUM VITREUM H. B. Baker. Pittsyl-
van 1 a. 

PUNCTUM SMITH! Morrison. Bedford, Pitt
sylvania. 

PUNCTUM LAMELLATUM Hubricht. Bedford, 
Pi ttsy 1 vani a. 

DEROCERAS LAEVE (Muller). Bedford, Nan-
semond, Norfolk, Pittsylvania, Roanoke. 

MILAX GAGATES (Draparnaud). Norfolk. 

LIMAX MAXIMUS Linn€. Pi ttsyl vania. 

PHILOMYCUS CAROLINIANUS (Bose). Hali-
fax, Hanover; Mecklenburg, Nansemond, 
Northampton, Patrick, Pittsylvania, Prince 
Edward, Sussex, Warwick. 

PHILOMYCUS TOGATUS (Gould). Bedford, 
Buchanan,· Campbell, Franklin, Halifax, 
Henrico, Henry, Patrick, Pittsylvania, Pu
laski, Rappahannock, Washington, Wise. 

PHILOMYCUS BISDOSUS Branson. Buchanan. 

PHILOMYCUS FLEXUOLARIS (Rafinesque). 
Alleghany, Bedford, Campbell, Giles, Pat
rick, Pittsylvania, Roanoke, Smyth, Wash
ington, Wythe. 

PHILOMYCUS VIRGINICUS Hub rich t. All e-
gha':ly, Bedford, Madison, Patrick, Pittsyl
vani a. 

PHILOMYCUS VENUSTUS Hubricht. Grayson, 
Roanoke, Smyth, Washington, Wise, Wythe. 

PALLIFERA MUTABILIS Hubricht. Alleghany, 
Campbell, Giles, Halifax, Hanover, Meck
lenburg, Montgomery, Nansemond, Pittsyl
vania, Rockbridge, Wise, Wythe. 

PALLIFERA VARIA Hubricht. Amherst, Au-
gusta, Bedford, Madison, Page, Rappahan
nock. 

PALLIFERA DORSALIS (Binney). Amherst, 
Augusta, Campbell, Charlotte,· Craig, Frank
lin, Giles, Grayson, Greene, Patrick, Pitt
sylvania, Roanoke, Washington, Wise, Wythe. 

PALLIFERA HEMPHILL! (IV. G. Binney). Gray-
son. 

PALLIFERA SECRETA (Cockerell). Bath, 
Grayson, Patrick, Pittsylvania, Pulaski, 
Washington. 

PALLIFERA MEGAPHALLICA Grimm. Bedford, 
Campbell, Charlotte, Franklin, Halifax, 
Me::klenburg, Nan:Semond, Norfolk, Pittsyl
vania, Princess Anne, Warwick, Washington. 

OXYLOMA SUBEFFUSA Pilsbry. Nansemond. 

SUCCINEA OVALIS OVALIS (Say). Allegha-
ny, Giles, Smyth, Washington. 

SUCCINEA WILSON! Lea. King George, Nan
semond. 

CATINELLA VERMETA (Say). Bedford, Nor-
folk, Smyth. 
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CATINELLA OKLAHOMARUM (Webb). Bedford, 
Northampton, Pittsylvania, Princess Anne. 

STROBILOPS LABYRINTHICA (Say). Augusta, 
Bedford, Campbell, Charlotte, Nansemond, · 
New Kent, Norfolk, Page, Pittsylvania, 
Prince Edward, Rockingham, Suffolk. 

STROBILOPS PARIETALIS Pilsbry. King 
George, Norfolk. 

STROBILOPS AENEA Pilsbry. Pittsylvariia, 
Prince Edward. 

GASTROCOPTA ARMIFERA (Say). Alleghany, 
Montgomery, Norfolk, Pittsylvania, Pulas
ki, Smyth. 

GASTROCOPTA CLAPP! (Sterki). Washing-
ton. 

GASTROCOPTA CONTRACTA (Say). Accomac, 
Augusta, Bedford, Campbell, Gile1;;, King 
George, Nansemond, NewKent, Norfolk, Pat
rick, Pittsylvania, Rockingham, Smyth, Sus
sex, Washington. 

GASTROCOPTA HOLZINGER! (Sterki). Giles. 

GASTROCOPTA PENTODON (Say). Augusta, 
Bedford, Giles,Halifax, Norfolk, Patrick, 
Pittsylvania, Princess Anne, Rappahannock, 
Washington. 

GASTROCOPTA TAPPAN I ANA (C. B. Adams). 
Accomac, Franklin, King George, Pittsyl
vania, Rockingham. 

GASTROCOPTA PROCERA PROCERA. (Gould). 
Franklin, Norfolk, Pittsylvania, Smyth, 
Suss ex. 

GASTROCOPTA PELLUCIDA HORDEACELLA (Piil:S.·-
b ry) . Norfolk. · 

PUPOIDES ALBILABRIS (C. B. Adams). Frank
lin, Lee, Montgomery, Norfolk, Pit'tsylva

·nia, Warwick. 

. VERTIGO MILIUM (Gould). Accomac, Nor~ 
folk, Pittsylvania, Princess Anne. 

VERTIGO OSCARIANA Sterki. Bedfor~ Pitt
sylvania. 

VERTIGO ORALIS Sterki. Norfolk. 

VERTIGO OVATA OVATA (Say). Accomac, 
Franklin, King George, Norfolk, Pittsyl
van i a. 

VERTIGO TESKEYAE Hubricht. Norfolk. 

VERTIGO TRIDENTATA Wolf. Giles. 

VERTIGO PARVULA Sterki. Augusta, Rap-
pahannock, Warren. 

VERTIGO GOULD! GOULD! (Binney). Pula ski, 

COLUMELLA SIMPLEX (Gould). Giles, Pat~ 
rick, Pittsylvania, Rappahannock, Wash-
ington. 

VALLONIA PULCHELLA (Muller). Franklin, 
Norfolk, Roanoke. 

VALLONIA EXCENTRICA Sterki. Norfolk, 
Pittsylvania, Smyth, Washington. 

VALLONIA COSTATA (MUller).· Alleghany, 
Henrico, Norfolk, Roanoke. 

CIONELLA LUBRICA (Muller). Rockingham, 
Wythe .. 

CIONELLA LUBRICELLA (Porro). Allegha-
ny. 

CIONELLA MORSEANA Doherty. Alleghany, 
Augusta, Bedford, Botetourt, Craig, Giles, 
Grayson, Madison, Page, Patrick, Pittsyl
van1a, Pulaski, Rappahannock, Rockingham, 
Smyth, Warren, Washington. 

CARYCHIUM EXILE H .. C. Lea. Alleghany, 
Augusta, Bath, Bedford, Botetourt, Craig, 
Franklin, Halifax, Madison, Page, Pitt
sylvania, Pulaski, Rockingham, Smyth, Wash
ington. 

CARYCHIUM CLAPP! Hubricht. Buchanan, 
Patrick, Pittsylvania, Pulaski, Rockbridge, 
Washington. 

CARYCHIUM NANNODES Clapp. Alleghany, 
Botetourt, Buchanan, Halifax, Patrick, 
Pi t t s y 1 v ani a , Pu l ask i , Smy th . 

HENDERSONIA OCCULTA (Say). Giles, Mont-
gomery, Patrick, Pulaski, Smyth, Warren, 
Washington, Wythe. 

POMATIOPSIS LAPIDARIA (Say). Buchanan, 
Giles, Grayson, Mecklenburg, Montgomery, 
Patrick, Smyth, Washington, Wythe. 
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ERRATA, PAGE ~1 

Under Helix aspersa, for Muller, read Muller. 
\ 

Under Cepaea nemo·ralis, for Linne, read Linn(. 
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ANNOUNCEMENT 

FIRST INTERNATIONAL CONGRESS OF SYSTEMATIC 

AND EVOLUTIONARY BIOLOGY 

THE SOC! ETY OF SYSTEMATIC ZOOLOGY AND 

THE INTERNATIONAL ASSOCI AT! ON FOR PLANT 

TAXONOMY HAVE JOINED FORCES TO DEVELOP THIS 

FiRST OPPORTUNITY FOR BOT ANI CALlzOOLOGI CAL 

! NTERACTI ON AT THE INTERNATIONAL LEVEL. 

THE UNIVERSITY OF COLORADO (BoULDER, Co

lORADO) HAS EXTENDED A GRACIOUS INVITATION 

TO MEET ON THAT CAMPUS 

AUGUST 4-11, 1973. 

THE Dl VERSI TY OF ECOLOGICAL 51 TUATI ONS 

IN THE SURROUNDING 'COUNTRYSIDE MAKES THJS 

ONE OF THE MOST ATTRACTIVE SITES IN NORTH 

AMERiCA, BOTH AESTHETICALLY AND SCI ENTI

FiCALLY. THE PRESENCE OF .EXPERt ENCED, EN

THUSiAST:C BIOLOGISTS ON THAT CAMPUS ALSO 

PROV 1 DES AN INDISPENSABLE INGREDIENT FOR 

THE .SUCCESS OF TH! S CoNGRESS. 

TO BEGiN THE PLANNING PHASE, TWO COMMIT

TEES HAVE BEEN APPOINTED BYTHE SPONSORING 

ORGANIZATIONS, ASTEERING CoMMITTEE (F. A. 

STAFLEU, CHAIRMAN, TWEEDE TRANSITORIUM, 

UITHOF, UTRECHT, NETHERLANDS) AND AN IN

TERNATIONAL ADVISORY COMMITTEE OF BOT AN

I STS BACTERIOLOGISTS, ZOOtOGI STS,AND PA

LEONTOLOGISTS. 

THE STEERING COMMITTEE WILL BEHiE PRIN~ 
CIPAL ORGANIZING GROUP. THE INTERNATIONAL 

COMMITTEEWILLPROVIDE VALUABLE ADVICE AND' 

GUIDANCE IN THE DEVELOPMENT OF THE CoN-

GRESS AND IT IS RECOGNIZED BY THE INTER-

NATIONAL UNION OF BIOLOGICAL SCIENCES·AS 

THE SPECIAL WORKiNG GROUP RESPONSIBLE FOR 

THIS EVENT. 

PROGRAM PLANS AT THIS POINT ENCOMPASS 

I NTERDI SCI PL I NARY SYMPOSIA AND CONTRI BUTEO 

PAPER SESSIONS .. THE BOTANISTS WILL NOT 

CONVENE A NOMENCLATURAL SECTION BUT A ZO

OLOGICAL ONE ON THIS SUBJECT IS ANTICIPA

TED. IN THE NEXT FEW MONTHS THE OUTL I Nfi: 

OF THE PROGRAM AND OTHER ACT I VI Tl ES WILL 

BEGIN TO TAKE FORM. ALL SUGGESTIONS WILL 

BE GRATEFULLY RECEIVED, CAREFULLY CON~ 

51 DERED, AND AS MANY ADOPTED AS PRACTICAL 

OR FEASIBLE. CORRESPONDENCE MAY BE AD

DRESSED TO ANY MEMBER OF THE STEERING COM

MITTEE BUT PREFERABLY TO THE SECRETARY: 

Dr. James L. Reveal 
Department of Botany 
University of Maryland 
College Park, MD 207~0 
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PHYSA TRl'l'Ii.:r-:A Lea. 
·' 

Physa tritice"a Lea, Jour. A. N. S. P., VI, 1866, p. 177,. pl. 24, fig. 103; Obs., ·. 
XI, I866, p. 132, pl. 24, fig. 103. 

Type locality: Shasta Co., Cal. 
Is a form of gyrina and probably includes politissima Tryon, according 

to Stearns (122; p. 51). 

- PHYSA 'fROOSTIANA Lea. 

Is elliptiw according to Tryon (I 32, p. 163) and Crandall ( 27, p. 55), 

PHYSA VENUSTA Lea. 

Physa vcnusta Lea, Pr. A. N. S., P., 1864, p. u6; Jour. A. N. S, P., VI, 
r866, p. r68, pl. 24, fig. 89; Obs., XI, 1866, p. 124, pl. 24, fig. 89· 

Type locality: Fort Vancouver, Oregon. · 
Very closely allied to, if not identical with, P. virginea Glq. according 

to Tryon (128, p. 170), who also remarks in r87o (Mon., p. 138) that it 
groups with g3orina. Say. 

PnYSA VIKOSA Gould. 

Crandall ( 27, p. 42) considers this to 1be a var. of ancillaria, but it seems 
to be sufficiently distinct. 

- . PHYSA VIRGA'rA Gould. 

Listed from Muscatine, Ia., hy Nelson (76, p. r82). In all probability 
an erroneous ideotification. I~ a variety of P. humerosa Gld. according to 
Cooper (25, p. 98). . 

Widely, if sparsely, distributed in Arizona and New Mexico according 
to Pilsbry and Ferriss (107, p .. 144). 

PnYSA VIRGATA AI.BA Cockerell. 

Physa virgata muL alba Cockerell, Jour. Mal., IX,_ 1902, p. 138. 
Type locality: Salt River, Tempe, Ariz. 

The varietal name is preoccupied by Crimdall, P. heterostropa alba, 190I. 

PnvsA WALKF.Rl. Crandall. 

Physa ·walkeri Crandall, Naut., XV, 1901, p. 57, pl. II, fig. 5· · 
Type locality: Petoskey, Mich. 

Types No. 3483 Col!. Walker. 

PHYSA WARRENIANA Lea. 

Physa warreniana Lea, Pi-. A. N. S. P., 1864, p. II5; Jour. A. N. S. P., VI, 
1866, p. 16.3, pl. 24, fig. 8r; Obs., XI, r866, p. 120, pl. 24, fig. 8r. 

Type locality: ·Long Fork of the Platte River; Milwaukee, Wis.; Grand 
Rapids, Mich. . 

Is a var. of sayii according to Crandall (27, p. 44): 
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PHYSA WHITEr Lea. 

Ph'J!Sa 'li.'hitei Lea, Pr. A. N. S. P., r864, p. 114; Jour. A. N. S. P., VI, r866, 
p. 172, pl. 24, fig. 96; Obs., XI, 1866, p. 128, pl: 24, fig. 96. 

Type locality: \\Talker Co., Ga.; Verdigris River, Kans. , 
Is forsheyi according to Crandall (27, r: 69). 

· PnvsA WOLFJ:'\NA Lea. 

Pl1ysa wolfiaua Lea, Pr. A. N. S. P., r869, p. 125; Jour. A. N. S. P., VIII. 
r87.1., p. 63, pl. 21, fig. 20; Obs., XIII, r874, p.67, pl. 21, fig. 20. 

Type locality: Hot Springs, Colo. 

Genus APLEXA Fleming, 1822. 

APu:xA HORDACI~A (Lea). r.' . • 

Ph.vsa hordacca Lea, Pr. A. N. S. P., r864, p. n6; Jour. A. N. S. P., VJ, 
· r866, p. 176, pl. 24, fig. 102; Obs., XI, ~866, p. 132, pl. 24, fig. wi 

Type locality: Vancouver Island, Oregon. · 
Referred to Aple:ra by Tryon (132, p. 170). and doubtfully by Dall 

( 32, p. I 13), but its generic position still remains to be definitely settled by 
an examinati011 of the animal. Dall (1. c.) states that the types came from 
Vancouver, Wash. and not from Vancouverisland, B. C. 

Is a variety of P. 'ueuusta Lea according to Cooper ( 25, p. 97). 

_APLEXA HYPNORUl\I L 

Clessin (20, p. 287) distinguishes the Americall form (P~ clo11gata Say) 
on the ground that the European form has a more slender shell and never 
a short spire as is the case with both the American varieties re~ognized by 
him, but the concensus of opinion is against him. 

APLl~XA HYPNORUJ\1 ARCT.ICA ,(CJessin). 

Physa clongata arctica Clessin, Con. Cab., Limmeiden, r886, p. 287, pl. 4 I •· 

fig. 5· . 
Type locality: Hudson Bay. 

Arr~I~XA HYPNORUJ\I GLABRA (DeKay). 

Ph,:ysa glabra DeKay, N. Y Moll., 1843, p. So, pl. 5, fig. 83. 
Physa clongatina Lewis, Pr. B. S. N. H., V, 1855, pp. 122, 298. 
Range: Conn., N.Y., and Michigan. 

This Joni1 s~ems to be entitled to recognition as a well marked race • 

. APLEXA HYPNORUM TRYON I (Currier). 

Bulinus t_r:yoni Currier, Am.]. of Con., III, r867, p. r 12, pl. 6, lig. :z. 
· Type locality: Grand Rapids, Mich. 

• 
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Family :\ N CYLID.lE. 

For a revision of the patt:lii ionn genera oi this family, see \Valker, 
No. I6o. 

St:biamily L.-\XCi \',:i_;:, H~lllii:hai, I9f4· 

Genu~ LANX Clessin, 188o. 

LANX AL'l'US (Tryon). 

Anc:..Zus altus Tryon, Am. J. of Con., I, I865, p. 230; pl. 22, fig. ),5. 

Type locality: Klamath River, Cal. 

Is probably only a var: of J1cwbcrryi according to Pilsbry (95, p. 6.:;). 

LANX CRAssus (Haldeman). 

Aucylus crass us 1-ialdeman, M01i., I844, p. I4, pl. I, fig. 8. 

· LANX KOOTA:'oiJEXSIS (Baird). 

A1u;:l'lus lwotaufcusis l)aird, Pr. Zoo!. Soc., f..ond., I863~ p. 69; W. G. Bit1-
ney, L. and F. W. Shells, II, I865, p. I44, fig. 242; Tryon, ~'Ion., 
187o, p. 2271 pl. II, figs.-:II-I2. ' 

Ancylus (I.ccvapex) kootanieusis D.all, Alaska, XIII, 1905, p. JIO, fig. 82. 
Is doubtfully referred to L. crassus Hald. as a v~riety by Cooper (25, 

·. p. roo). · 

LANX NE\YBERRYI (L~a). 

Ancylus ner~·bcrryi Lea, Jour. A. N. S. P., VI, r866, p. I85, pl. 24, fig. II6; 
Obs., Xl, 1866, p. 141, pl. 24, fig: II6. 

LANX NU'fTALLII (Haldeman). 

Vcllcttia 1111ftallii Haldeman, ?don., 1841, pt. J, p. 3 of cover; 
Acroloxus nuttallii Binney, L. and F. \V. Shells, II, r865, p, 147· 

l,ANX PATELLOIDgs (Lea). 

Ancylus patcllo:idrs Lea, Jour. A. fJ. S. P., VI, r866, p. rSs, pl. 24, fig. II7; 
Obs., xr, 1866, p. r4r, pl. 24, fig. r r7. · 

Is not a marine species as stated by Tryon (I 32, p. 2JO). See Pilsbry 
(93. p. 6o). 

Includes altus Try. and :r11brotundus Try. and doubtfully nc·wl1crryi Lea 
~s varieties according to Cooper (25, p. roo). · 
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LANX PRii~CI,ARUS (Stimpson). (Mss. ?) 

Ancylus pra:clarus ''Sti1npson" Lea, Obs. XI, r866, p. I4I. 
This apparently undescribed species is referred to and distingtiished 

from nc-zvberr:.•i by Lea. 

LANX sunRO'l'UNDUS (Tryon). 

Ancylus subrotundus Tryon, Am. J. of Con., F• r863, p. 230, pl. 22, fig. 14. 
Type locality:- Umpqua River, Oregon ... · ~ 

Sub~enus W ALKEROLA Hannibal, 1912. 

LAXX (Vi/ ALKEROI,A) KLAMATI-IENSIS Hannibal. · 

La11:.0 ( W all~crola) ldamathensis Hani1ibal, Pr. Mal. Soc. Lond., X, 1912, 
p. 149, pl. VIII, fig. 25. 

Type locality: Upper Klamath Lake, Ore. 

Genus FISHEROLA Hannibal, 1912. 

FrsHEROLA LANCJDES Hannibal. 

Fishcrola lancides Hannibal, Pr. ?vial. Soc-. Lond., X, r9r:2, p. 152, pl, VIII,. 
fig. 35· . . •. 

Type locality: Snake River, \V;:-_shington. 

Genus ACROLOXUS Beck. 

Does not ocn;;· in oiu· f:uma. Of the two species referred to it by 
Binney, one, A. nui!aflii, is a Laux and the other, A. filosus, is a Rh~dacmcq. 

Subfamily FERRISSIINlE Walker, 1917. 

Genus FERRISSIA Walker,. I903. 

FERRISS IA nO REA LIS (Morse). 

A11cylus borealis Walker, Naut., XVIII, 1904, p: So, pl. 6, figs. T4:.r6. 

FERRISSIA' C'AURIX~\ ("\V. Cooper," vV. G. Binney). 

Ancylus caurinus, ·r G. Cooper, Pr. Cal. Acad. Sci., IV, r87o, p. roo. 
Tryon ( 132, p. 229) refers this species to fragilis, but it is an error. 
Is douhtfully referred to Ferrissia fragilis Try. as a variety by Cooper 

(25, p. rop), but later (26, p. 83) he considers it distinct. Dall (32, p. no) 
also dotthtfuiiy refers it fo fragilis. · 

.Fx:rnnsSL\ cAURINASUnALPINA (J. G. Cooper). 

Ancylus caurinus subalpinus J. G. Cooper, Pr. Cal. Acad. Sci.; (2), III, 1890, 
p. 82, pl. I, figs. 27-28. · 

Type locality: Yosem:tc \';Iiley and Bloody Canyon, Cal. Also Oregon. 

,; 
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FERRISSIA- FRAOILIS (Tryon). 

As suggested by J. G. Cooper (26. p. 83), a;;d ihnnibal (53, p. q.S), this 
is probably the non-septate form of Gundlachia c.«iforllica. 

FERRI-SSIA HALDI~MA NT ( Gou rgninat). 

Anc:ylus haldcmani \\';.iker, Naut., XVTII, F:ll;, p. 78, pl. q, figs. 9-13. 

FERRISSIA m~:-;-,,;::;~,,:.;1 (\Valker). 

A11c:_~•lus hcm/,·r.,·:··,:i \Valker, Natlt., :\XI, r908.- i'· 138, p;. '), figs. 8-ro. 
Type locality: Lake \Vaccamaw, N. C. 

FF.!HU,.,~ '-' :\OL\ :xcr.u·: ( \Valk.:T) _ \ ~? ~~ ,-

A.ncy.'ii.: :w:'oli[Jii:o· \\':,)k,~r. :\;,ul.. XXI, r&_:,.'~·i)· :38, pl. 9, fig~. 5-7. 
Typ.:'- ;.xality: C: ...... ridge, ?\lass. 

FEr;i:.ssi:\ .. , . ~ (Morse). 

Alicylus o<·alis Walker, Naut., X\'~;~~. 1g04, l'· 711,. 

FumiSSTA l'ARALLELA (Haldeman), 

A11nlus paralic/its Walker, 1\'aut., XVIII, I')f:t, p. 77, pl. 5. figs. I-;9. 

FEm,IsSIA PVMILA (Sterki). 

Ancylus pumilus Sterki, 8th ·Ann.- Rep. 0. St. Acad. Sci, I<JOO, p. ,,li; sep~ 
arate, p. 7; Walker, Naut., XVII~, 1904, p. 82, pl. 6, 'figs. 20-2;?. _· 

Type locality: 'fuscawa~as.River, Tuscawaras Co., 0. . 
It is possible that this will prove to be the non-septate form of Oumf~ 

·zachia meel:imza. 

FBRRISSIA ).UVULAR IS (Say). 
!'1 •. 

AIIC)•lits rivularis \Valker, N'aut., XVIII, 1904, r· 25, pl. I, figs~ I-1(), 13-14. 

FJiTmiSSTA srn:\[J::KII ( Pilshry): 

AncJ•lus obliqzws Shimek, Hull. Lab. Nat. Hist., St. Univ. h., I, ~~~)0. p. 21-J. • 

• pl. III, figs. sa-c, 1um 1\rodcrip and Sowerhy (1832), nor C. R :\ds. 
(I85o), nor Krauss (1853). 

A11oolus shimekii Pilshry. Naut., IV, 18go, p . .:JK; Walker. ,;lilt., :XV!TI. 
, 1904, p. 8r_, pl. 6, figs. 17-19. · 

Type locality: Deadman's Run, Lin.coln, Neb. 

Pilsbry (1. c. and 54. ·p. 63) ·has suggested· that this n::.)· he ;i:.; non
septate form of a Gu11dlarhia. pcrh:1ps meckiali,1. ;;;is '.\·:•:; :_.,-,;.~:-(l\·~·•·tcd 
·by vValker (1. c.). hut neverihd..:,;,; may be corn·:::_ 
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· FERRISSIA 'l'ARDA (Say). 

Ancylus tardus Vvalker, Naut., XVIII, 1904, p. ;q, pl. I, figs. r r-12, r6-23; · 
pl. IIi figs. r-23. 

FERRISSLo\ WAI,TG;Rr (Pilsbry and Ferriss). 

Ancylus ~c·all.·cri Pilsbry and Ferriss, Pr. A. ·N. s: P., 1906, p. 564, fig. 5· 
Type locality: Rogers, Benton Co., Ark. 

Subgenus Ll£VAPEX Walker, 1903. 

FERRISS!.-\ DiAPHAXA (Haldeman).· 

AncJlus diaphaJws \Valker, Naut., XVII, 1903, p. !7 •. pl. II, figs. 13-18. 

FERRISS! A EXCEN'l'RICA (Morelet). 

Ancylus e:rcentricus Morelet, Test. Noviss., II, rSsr, p. 17; Pilsbry, Naut., 
III, r889, p. 64, pl. I, fig. 4; Walker, Naut., XVII, 1903, p. 27, pl. ·I, 
figs. r 9-2 r. . 

Type locality: Lago de Ita, Peten, Guatem~la. Also Coma! ~reek, New 
Braunfels and Barton Creek, Travis Co., Texas. 

FERRISSIA FUSCA (C. B. Adams). 

Ancylus fuscus Walker, Naut., XVII, 1903, p. 15, pl. I; fig. r-9. 

FERRISSIA FUSCA EUGR.\PTA (Pilsbry). 

· Ancylus cugrapftts Pilsbry,. N aut., IX, 1896, · p. I39· 
Ancylzts fu.~ws eugraptus Walker, Naut., XVII, 1903, p, 17, pl. I

1 
figs. 13-18. 

Type locality: Illinois River, Havana, Ills. 

FERRISSIA HEM1SPHiEIUCA (Walker). 

Anc:ylus hemispha:ricus Walker, Naut., XXI; 1908, p. 140, pl. 9, figs. 14-16. 
Type locality: Georgia. Also Decatur, Ala. 

FERRISSIA KIRKLAND! (\\Talker). 

Ancylus kirklandi ·walker, Naut., XVII, 1903, p. 29, pl. II, figs. 1-12. 
Type locaiity: Grand Rapids, Iviich. · · 

FERRI SST A onSCVRA (Haldeman). 

See Walker (Naut., XVII, 1903, p. 25, pl. I, figs. r6-r8) for the'Floridan 
forin doubtfully ·referred to this. Rediscovered in the south fork of the 
Powell River at Big Stone Gap,\Vise Co., Va., by Goodrich (48, F· 92), and 
quite different from th\'! supposed Florida exa1-ilples. · 

. ' 

~. 
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. FERRIS51A rEN1NSUL.n (Pilsbry and Joh!15on). 

Ancylus pc11insula: Pilsbry and Johnson, Naut., IX, p. 138; Walker, Naut., · 
XVII, 1903, p. 28. pl. II, Jigs. 19-21. 

Type locality: St. Joht~'s River, Fla. · 

SPECI£1S INCERTi'E SEDIS. 

· ANCYLUS CALCARIUS DeKay. 

ANC\'I.US OREGONI~NSIS Clessin. 

AHcylus oregoncnsis Clessin, Con. Cab., Ancylinen, 1882, p. 66, pl. ~. fig. 1. 

Type locality: Salem, Oregon. ·· . · 

AlSo listed from the Sacranfento River, Reading, Shasta Co.~ by I'ijsbry 
(93, p. 6o). 

.Ccnus CLJNDL\CHIA Pi.··,•~~:r. iK~9· 

The vaiidity of this genus has been a subject of c••o:~idL~rabl~ discussion .. 
~o.;I.'!Dali (31, p. 97) and Waiker (148, p. 14, a1id I(JO, p. 3). Dall \li~ also 
published a very intercstit~g series of observations on the relations of A~l- ·. · 
cylus and Gut~dlnchia (34, p. 175). 

Subgenns GUNDL·ACHlA s. s. 

GuNDtACHIA ANC\'.Lii:o~M:lS Pfeiffer;· 

G:wdlat:hia ancyliformis Pfeiffer, Zeitsch. fiir Mal., 1849, p. 98; Ib~d, 1853, 
p. 180, pl. I, figs. 1-16. · 

Type locality: Lagune Injinio, San Vincente, C~ba. 
Listed by Simpson (II7, p. 96), from Palma Sola, Fla .. · 

Gu:mr.AcniA HJ ALMARSON1 Pfeiffer. 

Gu11dlacl;ia hjallitarsoni Pfeiffer, Mal. Blatt:, V, 1858,. p. 197. · ··" : ·· 
Type locality: Santa Rosa, Honduras. . 

Has been recorded and figured by Clapp (18, p. 77), from the drift of 
the Rio Grande, at Brownsville, Texas.. · 

Subgenus KINCAID ELLA. Hannibal, 1912._ · :! . 

This group iticlndes: C. meckiaua. Stimp., califomica RoW~; ;md stimp
solliana S. Smith. ,·: 

GuNDLACiiiA S'l'IMPSONIANA S. Smith. 

Gmrdl~chia stimpsoniana S. Smith, Ann. N. Y. Lye. Nat, l~Iist., IX.; 1B7o, 
. . . . . .. I 

·p. 399, fig. 6; Walker, Naut., XXI, IC)07, p. 15, pl. IV. . · . 
''f:ype locality: Gr!'!enport, Long Island, N.Y. Also on Shelter Island, N.Y. 
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Subfamily RHODACMEIN}£ 'Walker, 1917. 

Genus RHODACMEA Walker, 1917. 

Subgenus RHODACMEA s. s. 

RHODACMEA FII.OSA (Conrad). 

Anc'ylus filosus Conrad, New F. \V. Shci:,;, 1834, p. 57; Haldeman, :Mqn., 
· r844, p. ro, pl. I, fig. 9; Bim•cy, L. ~.r.d F. \v. Shdls, I( r8!55, p, 1:~7. 

- fig; 248; vValker, Naut., XVIII, p. 75, pi: 6, figs. 7~8. 
A crnlo.rus filosus Tryon, :l\>Ion;, 187<), p. 2:-;2. . , li 

Type locality: Black ·warrior River, souih of Blount Springs. k~. 

RilODACMEA CAHAWliENSTS vValker. 

Anc:vltts filosus Walker, Naut., XVTn, r;;o4, p. 76. r,:. VI, figs. r-6. 
· Rliodacmi:a .cahm.obc11sis !\Va1ker, Naut., XXXI, H)T7. p. 7, pl. I; fig~. 4-6. 
Type Ioc~lity: C~d•:,wba River, Gurnee, SLclby Co., Ala. . 

RHODAOH~A J<:LATIOR (Anthony) .. 

A11c~;lus clntior Anthony, Ann. N.Y. Lye. Nat. l-Est., VI, r855, p. t58, pl. 
V, fig. 20; Binney, L. and. F. W. Shells, II, 1865, p .. J40, fig~ 234; 
Walker, Naut., XVIII, 1904, p.: 78, pl. V, figs. rq-rz, 

Type locality: Green River, Ky.' · ·. 

Rr-rooAon~A HINKLE:'!'I ·Walker.' 

Ancylus rluidaccus "vValker,'' Hinkley, Nant., XX, 19o6, p. 40, not de-
scribed. · · -

Ancylus hin!dcyi Walker, Naut., XXI, 190~, p. 139, pl. IX, figs. II-:13. 

Type locality: Ohio River, Golconda, Ills. 

Section RHODOCE·PHALA · Wa!ker1 19r 7~ 

Rn()DACMEA RHODACME ·walker: 

Rhodacmea rhodacmc Walker, Naut., XXXI, rgr7, p. 8, pl. I, figs, I, 2 and 8. 
Type locality: Coosa River, Williamsville, Shelby Co., Ala. 

RHODACMEA GWATKINIANA 'Walker. 

Rhod~cmca gwatl~iuiana .'Walker, .Kil.Ut., XXXI,_ I9I7· p. 9, pL I, f.g~. 3. ; 
·and 9· 

Type locality: Coos;, :.;i . .::r, ;:;,itti•~g Ram Shoals, Coosa ·co., Ala. 

•, 

" 
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_ CATALOGUE RF.ci~?\TLY Dr:scnmEo Moi::tuscA :x23 
· .. 

Subfamily ~EOPL.-\\>ORBI~.-:rc:Hanilib;:il,;rS)r2. 
- . . .. ' 

. Genus ~EOPLANORBIS Pil~brY. 1<)06_: ·. 

NEOI'LA?\Oimrs CARI~Al'US \;Valker. 

Neoplanorbis carilzatus \Valker, Naut., XXI, 1908, p. 127,-pl. 9, figs, Ii-r8: 
Type locality: Duncan's I\iftle, Coosa River, Coosa Co., Ala~ 

. . . 

·. NEOPLAi'."ORDIS_S:'III'rHII \Valker. 

Ncoftlanorbis SJiz_ithii \\ialk~r,B;tnL:XXT;Igo8, p. r;6;~pl'.9, figs. 1~2. 
Type locali.ty: Higgin's Ferry, Coosa River, Chilton Co., Ala. 

NEOPLANOTmrs TAN'l'lLI.us Pilsbry. 

_ Pla11orbis falltiifus "Pilsbr_v" Hinkley, Naut., XVIII, 1904, p. 54· Nude 
name. 

Ncoplanorbis tanti!lus Pilsbry . .\';wt., XX. 1906, p. 51, pl: :3, figs.-·3.-5· 
Type locality: \V etumpka, Ala. _ 

·· .. .' 

NI~OPr:A:--<orwJs u:.unuc.wcs \V::kcr. 

NcofJlw:orbis un:biliratus \Valker. Naut., XXI. rqoS; p. r2?, pl. 9;· Jigs, 3-4·. · 
Txpe locality: The Bar, Coosa RiYer, Chilton Co., Ala. · 

Genus .-\:\IPHIGYR.-\- Pilsbr)< 

Amplzigyra Pibbry, Naut., XX, 19o6, p. :l<J· 
Type: A mph igyra alabamc11sis Fils. 

AMPHIGYRA AI.Ar.A<~i:E:--<srs Pilsbry. 

Amplzigyra alabamc11sis. Pilsbr.y, .. Naut., .XX. r9o6, p. 50, pl. III, figs ... r-2. 
· · Type locality: \Vetumpka, Ala. 

Subclass S'l'REP'fO~EURA. 

Order PECTINIBRANCHTA .. 

Suborder T.!"ENIOGLOSSA. 

Superfamily PLATYPOD:\. 

Family AMPULL'ARI_D:'E.'. 

Genus AMPULLARIA Lamarck, 1799; : .. 

- A ;.r PULI.AHIA DOREALIS Valencienn(;!s. 
r 

.,·. 

.. -
. .. 1:· 

. \V. G. Binney_ ( I2, p. 430)' has "definitely ascertai_ned that tliis sricdcs 
was based 01i. the well known N a fica heros Say. · 



J z,~ 
! . ; .. ~--. 

BRYANT \VALKER 

Am'-.:r:~\i{Jt\::6iLIGiNos~\: Rve. 

Amp~,U~~;hj. (aliginosa Reeve, Con. Icon., Ampullaria, 1856, pl. XXV, f1g 
. ~~8 ........ ·. . ·, 

Typ¢ l~lityi. Unknown. Not listed by Sowerby in his recent catalog11e 
. .' ( 119; pp. '3'45-362) · 
Listed fronrseveral localities in Florida by Dall and Simpson. 

.~'\llfPUI.L.\~~~ ·:~IA,MJENSIS l~ilsbry. 
:AmpullariQ;tnf~mic;lsis Pilsbry, Pr. A. N .. S. P., 1899, p. 365, 
Type localitt=-: Mi~mi,. Dade Co., Fla. 

A:.tPULLARIA P~r.vnos.A Say. . . . ' 

This name 1)1ust be used for Say's species as his first name depressa 
wa~ preoccupied by Lai11ai·ck. 

. . . ;• ' . . . 

-'\~!PuLx.~~tA r1liJ'r:r Dalt 

A mp11lh1~ia piir~t Dall, N aut., XII, 1898; p. 75· · 
'type locality';·· Hcni10sassa J-:iver, FJa. 

' ,. . . . . ' . 

A~U'ULLARiARi:>'l'UNDATA Say. 

, Sow.erby ha.~ recently ( 1~9, p. 3Si) referred this spec.ie~r with doubt 
to paludosa, overlooking Say's statement that the operculum was calcareous 
~nd Binney's ·figui·e iil his edition of Say, pJ.. 75 .. It is i1o doubt an. Old 
\Vcirld species as suggested by Binney. In a recent letter, Mr. Sowerby 
says t~t he l}:is "not the slightest dou'bt that it is a small specimen of the 
Indian)/; globosa Sw." 

.·;·.' 
Family VIVIPARIDJE. 

· Gem~sVIVIT'ARUS l'vJontfort, r8ro. 

· Vtvn·Aiius.<;o~~F.crus .( 1\lillet}:· ·· 

.. ··. :Thi~. Eit'r~peat:l"species has become fully acclimatized ;;tt \Vashirigton, 
·· · D. C.~ .and at Philadelphia, Pa. (Bailey, 2, p~ 6o). 

Vn1IrA~US co~'fEC'fOlVES V·l. G; Binney. 

. . ~Tryo11's ~ontention (132, p. 17) that this species shm:icl.be known a;; V. 
Iiluala Kuster non VaL (Con. Cab., Palndina, i 852, p. r o, pi. :.:, iigs. G~f.l) 

· .is not w~ll founded. Lindata is preoccupied and !i;:cw i:· (Ibid. p. r<J) is 
."of cour~"~ a, mispi:it'tt for linea/a as stated by Tryon UJI, p. lCJ7) and 
nitmey OJ, p; 295}~ · 
.·.· . This' spcides has been introduced and fully acclimated in Fairmont Park, 
'Philadelphia, Pa,· (Vanatta, 139, p. 84), and in the Public Garden in Bos
t9n~ Mass. (Johnson, 62, p. 72). 

~ 

ii 

.; 
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. Vn·rrMct;s c0:-:·;·r-.cromr.s co~rrAcTus Pilsb;·y_ 

Vi:·iparus col!fcct(lidcs co;npac!us Pilsbry, .\'am .. XXX, 1916, p. 42. 
Type locality: Doherty, Ga . 

VrnrMu•s C1JC'TECTOTDEs or:·n:.nus Pilsbn·. 

v:::ii;'JGI"!IS COli trctoid cs i::i !~oi;'t itS Pilsbry. .:\ ;, ut .. XXX. l9TO, p. cj T. 

Type locality: Paint n.ock .River. Jackson Co .. :\l;-._ 

VIVJPARUS GEnr,GTA:"US AL'I'IOR Pilsbry. 

Vi::ipa;-a [iCOi'[!ialla altior Pilsbry, Naut., V, 1892, p. q.2. 
fri 1 •. . IT' 1 . . c . T.'l l ype. oc;Ult)': · ... 1tc 1111 s recK, J.' .a. 

V J\'1 rARL:S c.r:c•RGT.·\ :'\TS f,\SCL\TCS Tryon. 

Vi<•ipara gcor:,licu~a fasciata Tryon, ~Ion .. rS;o, p. 17. 
Type locality 11ot specified. 

V n·rr,\RUS Gr:Or-t;I.-\ :"\US LDI :"OTH :\ U:i\!GS Pilsbry. 

Vh·ipara gcorr;iana lililnotfwuma Pilsbry, .\'aut., VI.TI, r895, p. n6. 

I2-? 

Type locality: Hitchin's Creek, Fb. Also Lake George, opposiic Dra~·ton's 
T sland. Fla. 

VI\'IPARt;s HALDOr.-\;.;iAl'FS ''Slmttlewonh" Frauenfeld. 

Vi::i/'ara lw!dnnaniana ·'Shuttleworth" Frauenfelcl, Verh, k. k. zool.~bot. 
Gesell. Wien, 1862, p. 1162. 

Type locality: Black Creek, Fla. 
Tryon (IJO, p. 37+) s;"~ys th:<t this is "doubtless" V. linca/,7 \·:11. (con

/cctoidcs \V. G. -Bi;m.). but this i~ not likely as that species docs not range 
so far so11th. It ·is more probable that it is either gcorgianus (Lea) or. 

·-;cal ton ii Try. I i the latter. it \\·ould ha vc priority. Tr:·on (I .V. p. 197) 
suggests that the Florida co;;tcctoidcs listed by Binney arc. "perhaps" his 
<t•altolrii. 

· VrvrP,\Tn.:.:s H.-\!.fA;.;<;s (Lea). 

This is ;q:·parent!y a valid species as sra.tccl b;.' Tryon. It also occnrs 
in Jtch:l\\·ay-:\otchway Creek. Baker Co., C:,., and fo:::sil in a peat bed at 
Lake Panasoffkee, Fla. · 

VlvtrARliS J;>;TERTl~xTvs (Say). 

Hannibrll (53, p. 193) has proposed a new subgenus, Callina, having this 
species ~s _the type. The distinction seems to be based on the rounded 
whorls and perforate shell of this species as compared with the imperiorate 
shell and snbcar.inate bod~'-\\'horl of typical Vi<:ipar11s. P.nt as the embryonic 
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young of intcrtcxtus are strongly angulated aml those of r·. viviparus are 
quite acutely carinated the distinction does not seem to be well taken. If, 
however, for any valid reason, it should Lc f••und desirable hereafter to 
separate the two groups, the name will be al-:ti.:;bie. 

·' · VrvrP)i.RA LJNEA'l'A (Valenciennes). 

\V. G. Binney (13, p. 295) from an examin;ition of the type. states that 
this is the V: bei1galensis (Lam.) from India. 

VrvrFARUS MAI,LEATL'S Reeve. 

This Japanese species has been introduce.. . :. c\) ;, a umber of localities 
on the Pacific coast_and has been listed unde: ·::.r: ·ms names:-

Paludina japonica ·wood, Naut.. V, 1892, p. '..;: ibid, \'f, -~')::!. p. 5 r. 
Vizripara stclmapliora Stearns, .!\aut., XV, l)u;, ;·. <Ji. 

Vivipara lccythoidcs Hannibal, Naut., XXll, 190~ .. p. 33-
Viviparus mallcatus Hannibal, Naut., XXV, 1911, p. 31. 

·Hannibal (53, p. I94) has made this specie:" the type of a <l• ·,g,~nus, 

CipaHgopaludin(l., which he refers to Id·iopnillc: Pils., (98, p. r8:1 •.•. · , ally 
proposed as a su'bgenus, but which he raises to generic rank. As th<: ·. 'id

ity of both of these changes must be ultimately determined by a study ,_, _ 
Asiatic species. they may well be held in abeyance nntii that has been cJ.:;;. 

Vrv1PAiws JAI'ON1CUS v. Martens. 

This species has been introduced into British Columbia (Pilsbry and 
Johnson, 110, p. 144) and California (Hannibal, 52, p. 32). 

It has also recently appeared in the Muddy River, Brookline, Mass. 
(Johnson, 66, p. 35and 6r, p. 48) .. 

Hannibal (53, p. 194) refers it to Idiopoma Pils. 

VIVAPARA ;\! L;I,'l'TCARJ NA'l'A (I T<tldeman). 

This name was proposed by Haldeman for the :Paludina carinata. Val., 
which was erroneously stated by the author to be from ·Mexico, carinata 
having already been used by Swainson for an Indian species of the same 
genus. W. G. Binney ( 12, p. 430), states that the types in the' Jardin des 
Plantes, Paris, arc labelled in Valenciennes' handwriting "Philippines." It 
is undoubtedly a form of V. !mrrouqltiamts :Lea. · -

V rv1PARUS w AI.KERT Pilshry and Johnson. 

Viviparus ·walkeri Pilsbry and Johnson, Naut., XXVI, 1912, p. 48,p{. XXX, 
figs. 6-j. · '· · . . · --

Type locality: Juniper Creek, Lake Co., Fla. j ·'-

;:._:· 
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