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SUMMARY

In late September and early October, 1995, a brail Survey was carried out to
determine the distribution of Leptodea leptodon (Rafinesque) in the Missouri
River near Yankton and Vermillion, South Dakota. We did not find L, leptodon
but useful information in three areas was nevertheless brought to light, viz. ;

(3) There is need for systematic and taxonomic studijes of L. leptodon.
Gravid specimens should be sought and glochidia should be photographed with a
scanning electron microscope so that the generic placement of the species can be




1. INTRODUCTION

Leptodea leptodon (Rafinesque 1820) (Mollusca- Unionidae), is a little
known, rare, and possibly endangered species thought to be most abundant in the
upper western portion of the Mississippi River System. Until recently it had never
been found in the main stem of the Missouri River. In 1982, however, it was
found there by Hoke (1983) who collected a pair of empty fresh valves at a site
located 0.1 km east of Gavin's Point Dam near Yankton, South Dakota, near the
(indefinite) Nebraska-South Dakota boundary.

Based on this record, the U.S. Fish and Wildlife Service awarded a contract
to ECOSEARCH, Inc. to examine museum holdings of L. leptodon and to carry out
a brail survey below Gavin's Point Dam and in adjacent reaches of the Missouri
River to determine the distribution and abundance of [. leptodon  there.
Accordingly, a survey was done in late September and early October, 1995. The
results of that work, including of a reevaluation of the taxonomy of this species,
are given below.
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2. MATERIALS AND METHODS.

leptodon from the Museum of Zoology, University of Michigan and the Museum
of Zoology, The Ohio State University and an updated list from the Smithsonian,

boat with a depth finder and a larger outboard motor. The brail initially utilized
was 10-feet long and was equipped with 16 drop chains bearing a total of 48 4.
pronged brail hooks. Nuring brail run 21 the brail was snagged and lost so for



3. RESULTS

During the field work brail Tuns were carried out in the Missour; River in
both South Dakota and Nebraska waters. Twelve runs were located in the one-

The results were disappointing. No Leptodea leptodon  were found.
Among other species only ten Specimens, representing four species, were collected.

Helena, Nebraska, about midway between the Dam and Vermillion, All empty
specimens and one live . fragilis were kept for further study but all other live
specimens were promptly returned to the river near where they had been collected.

Shoreline searches were also done near the mouth of the Niobrara River in
Lewis and Clark Lake (the lake formed above Gavin's Point Dam) but no unionids
were found. That area was selected because, according to the results of g
monitoring program by aircraft, it and the reach just below Gavin's Point Dam are




4. DISCUSSION

A. The Taxonomy of "Leptodea leptodon'.

I have translated Rafinesque's (1820) description of the “Subgenus Leptodea
" and the "species leptodon " from the original French as follows:

‘Second Subgenus. Leptodea . "Leptode” (thin-shelled]

Teeth completely bilobed and thin : those of the right valve simple. Shell
compressed. Ligament [wing] membranous. Lateral teeth thin and curved.

Fifth species. Unio leptodon  (Elliptio leptodon.) Thin mussel.

Elliptical, very compressed, posteriorly elongated. Shell thin and fragile and
almost smooth; periostracum brownish, nacre violaceous; pseudocardinal teeth
bilobed, small, obtuse, thin, and tuberculous; lateral teeth thin and long. Height
1/2 and diameter 1/6 of the length and umbones located 1/3 of the distance from
anterior to posterior.

the hinge teeth are apparently confluent. Soft parts whitish."
Variety 1. Olivacea . Periostracum olivaceous.
Variety 2. Semi-radiata . Olivaceous with small brown rays.’

Rafinesque goes on next to describe Unio fragilis (now known Leptodea
fragilis) and follows with the statement:

‘This species [LI. fragilis | very much resembles the preceding [U. leptodon 1
etc..

investigation here but it may apply to the species known as Potamilis ohiensis
(Raf.) (= Proptera ( or Potamilus) laevissima (Say) of many authors) or possibly to
the species Hemistena latq (Lea). Among the reasons for this conclusion are<(1) the
lateral teeth of L. leptodon™ are straight or very nearly so and would not have
been described as curved; (2) P. ohiensis closely resembles L. fragilis whereas "I,
leptodon”  does not; (3) Judging from the small numbers ‘of specimens in museum
collection lots (normally only one or two specimens), L. leptodon” apparently was
never common whereas P. ohiensis 1S a common species (but see below); (4)
Rafinesque's rudimentary figures of “{]. leptodon”  do not resemble our modern
concept of that species (or of P. chiensis ) but they do resemble Hemisteng latg
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mussel beds in the lower 543 miles of the Ohjo River (Clarke, 1995), mostly by brail
but also by hand collecting in shallow water. We did not find any L. leptodon, P.
ohiensis, or H. lata there, nor did Williams and Schuster (1984) during their brai]
survey of the same area. Both of these studies demonstrated that substantial
faunal changes have occurred during this century, with some species becoming
nearly or entirely extinct in the Ohio River during this century. Examination of
museum records (see below) also shows that with the exception of collections by D,
H. Stansbery at Munfordville, KY in the Green River, no live specimens of
“Leptodea leptodon “ have been collected from east of the Mississippi River or the
Lake Erie Drainage since 1950. The Munrfordville beds have since been devastated
because of cold, turbid, hypolymnetic discharges through the dam at Green River
Lake (Clarke, 1983).

If I or some other malacologist concludes, after a thorough investigation,
that the name Leptodea leptodon (Raf.) should be replaced, the next avajlable
name appears to be Symphynota tenuissimg of Lea (1829). A firm decision on this

as the type species). In this report we shall continue to use the name Leptodea
leptodon , but interested readers should be aware that taxonomic and systematic
problems exist with regard to this species.

B. Leptodea leptodon in South Dakota.

Hoke's (1983) record of Leptodea leptodon was based on one pair of fresh
empty valves found by him ameong “almost fifteen hundred unionids examined at
that site [1 km below Gavin's Point Dam]" during a period when water levels had
undergone “a ten foot drop”.

It has long been apparent that reaches close below dams are often excellent
mussel habitats. Dams such as that at Gavin's Point which are designed to allow

to unionids. Indeed the unionids we collected there all showed evidence of ve
rapid growth. Gavin's Point Dam is also the first dam encountered by fishes
moving up the lower Missouri River. Fishes become greatly concentrated there
thus making readily available the fish hosts needed by larval unionids to develop
into adulthood and thereby leading to the formation of dense unionid
communities,




with their shells gaped Open in an upstream direction. Brailing in lakes is
ineffective because mussels there are oriented in all directions. Recent experience
(Buchanan, 1980 and M.A. Hoggarth, pers. comm.) has shown that Leptodea
leptodon  is unusual in that the adults are entirely, or almost entirely, buried just
below the substrate surface. They almost certainly, therefore, cannot be collected by
brailing. Further, the Missouri River reach below the Dam has numerous large
boulders and the entire river reach surveyed has many sunken trees and, in some
areas, large items of trash in it. A]] of this makes brailing very difficult and
probably reduces its efficiency, which is only about 1% even under favorable
circumstances. It is therefore not surprising that our brailing efforts were
unsuccessful.

The Missouri River, because of its unstable and largely muddy bottom, has
long been regarded as a very poor habitat for unionid mussels (see references cited
in Hoke, 1983). Dr. James Peterson, of Vermillion, who has used a boat on the
Missouri River for many years and is a keen observer of natural history, has
informed me that freshwater mussels can be seen occasionally in the Yankton and
Vermillion reach during periods of low water but that they are uncommon and
scattered. As already indicated by Hoke (1983) the reach just below Gavin's Point
Dam revealed more species than any of the other 11 regional sites from whence
data were available. The literature indicates that [. leptodon s principally a
riverine species only occurring as a rare element (comprising less than 0.1%) in
rich and diverse mussel communities. It therefore appears likely that the short
reach below Gavin's Point Dam may be the only area in the South Dakota portion
of the Missouri River which contains Leptodea leptodon. The presence of that
species there can only be confirmed through a thorough examination of the area
on foot or by a diver during a period of very low water.

C. The Distribution of Leptodea leptodon.

(USNM), Identifications of the specimens in the MCZ and USNM have been
verified by the writer but those in the OSUM and UMMZ have not, but all are
believed to be correct. Abbreviations used, in addition to those above, are: !
collected by; and v, valve(s). Four to six digit numbers following museum
abbreviations are museum catalog numbers and one or two digit numbers
following catalog numbers represent the number of specimens (if known). Dates
of collection are inserted where known but all lots without dates were collected
before 1950 (and many were befroe 1900).

GREAT LAKES - ST. LAWRENCE RIVER DRAINAGE.

Lake Erie Drainage: Cleveland, Ohio (MCZ 315699); Buffalo, New York



(Robinson!, I. Lea Coll'n., USNM 86051, 4v).

OHIO - MISSISSIPPI - MISSOURI RIVER SYSTEM.

Ohio River System

Ohio River: near Marietta, Ohio (USNM 19255, 5); Cincinnati, Qhio (MCZz
158097, USNM 30030, 4v; USNM 86052, 18v; T.G. Leal, I. Lea Coll'n., "paratypes ?",
USNM 123359, 3v; and USNM 86052, 12v).

Ohio River Tributaries: Scioto River, "probably Chilicothe”, Ohio (UMMZ
43860, not in coll'n.); and "“Scioto River" (UMMZ 83032, 1). East Fork Little Miami
River, Ohjo: (G. Twitchell!, ca. 1900, OSUM 18498, 1). Little Miamj River, Ohio:
(Bartlett! , MCZ 315694). Licking River, KY (MCZ 315693). Wabash River: Terre
Haute, IN (Daniels!, UMMZ 83033, 1; E.C. Baker!, MCZ 89381); Delphi, IN (Daniels!,
USNM 149364, 2v); Lafayette, IN (J. Scovell!, 1907, USNM 676956, 1v; MCZ 302596;
and Daniels!, Qct. 1897, UMMZ 83035, 1); Grayville, IL (F.M. Witter!, USNM
477061, 2v); and Grand Chain, Posey County, IN (Danjels!, Aug. 1901, UMMZ, 83034,
8). White River {Wabash River tributary): canal, Indianapolis, IN (MCZ 196926).
Green River, KY- Munfordville, Hart Co. (D.H. Stansbery, 1962, MCZ 315692); above

UMMZ 172733, 3); Albany Landing, Cumberlac] Co., KY (UMMZ 83025, 1); Cloyd's
Landing, KY (UMMZ 83026, 1); and Celena, Clay Co., TN (Aug. 25, 1939, UMMZ

Russell Co., KY (Owen!, Aug. 26, 1948, UMMZ 172746, 1); and Caney Fork, 5 mi SE
of Carthage, Jasper Co. (W.]. Clench!, UMMZ 83038, 1). Tennessee River: Knox Co,,
TN (Walker Coll'n, MCZ 231202); and Muscle Shoals, AL (Smith!, UMMZ 83024,
1). Tennessee River Tributaries: Clinch River: Clinton, Anderson Co. (Barbour
Coll'n., MCZ 46654) and Needham's Ford, TN (Adams!, UMMZ 83028, 1); Holston
River: Knoxville, TN (N.W. Lermond!, MCZ 76883; and UMMYZ 83022, 5); mouth
of Holston River, Austin's [?] Grist Mill, Knox Co., TN (Barbour Coll'n., MCZ
46654); and Duck River, TN (MCZ 158089; UMMZ 83019, 2).

*

Note: there are also several lots labeled Grand Rapids, Michigan (Lake
Michigan drainage), but such records are believed to represent specimens from an




Mississippi River, Eastern Tributarjes:

Illinois River, IL: Peoria (Lewis!, I. Lea Coll'n., USNM 86054, 4v). Minnesota
River: Big Stone Lake, Roberts Co, SD (Orier!, UMMZ 83037, 1 [identification
questionable]); and mouth of Minnesota River, Mendota, MN (OSUM 56849, 1).

Mississippi River.

Davenport, Scott Co., IO (MCz 16704; OSUM 56858, 2); Muscatine, (Bindette
Slough), (F.M. Witter!, USNM 519428, 2v): Keokuk, IO (B. Shimek!, USNM 539800,
2v) and Mercer County, IL. (MCZ 6019).

Mississippi River, Western Tributarjes,

I
519426, 3v and USNM 519876, 2v). lowa River: Iowa City, Iowa (Shimek Coll'n.,
USNM 505019, 9v and USNM 519425, 9v), (RE Calll, MCZ 6110), and (without
further data, MCZ 16704 and UMMZ 83023, 1).

Meramec River System, MO: Meramec Rijver: bridge at MO Rt 19, 1.2 mi
NW of Steelville, Crawford Co. (D.H. Stansbery & J.J. Jenkinson!, Sept., 19, 1984,
OSUM 13885, 1v); bridge at MO Rt H, 9.5 mi NE of Steelville (H. Kemper!, Aug. 1,
1971, OSUM 33601, 1); Allenton Access, 2.9 mi SSW of Eureka, Jefferson Co. (A.C.

White River System. White River: Garfield, AR (R.E. Scammon!, Apr. 2,
1902, USNM 738510, 2v). White River Tributaries: James River, Galena, Stone Co.
(Hinkley!, UMMZ 83030,3). Middle Fork Little Red River: bridge at AR Rt.9,
Shirley, Van Buren (o, (ER. & R.N. Kinser!, July 22, 1967, OSUM 22177, 1), [Spring
River], Hardy, Sharpe Co. (Ferriss!, MCZ 315698 & UMMZ 83029, 1).

Red River System: Kiamichj River: Spencerville crossing, 8.5 mi NE of
Hugo, Choctaw Co., OK (B.D. Valentine & class!, July 14, 1968, OSUM 20252, 1);

of Clayton, Pushmataha Co., OK (D.H. Stansbery.f, Aug. 22, 1971, OSUM 32829, 1).
Little River, 2.2 mj SE of Wright City, McCurtain Co., OK (B.A. Branson!, June 16,
1960, OSUM 48100, 1). Saline River, bridge at US Rt. 79, 2 mi NE of Saline,
Cleveland (o, (C.B. Stein!, July 3, 1946, OSUM 18780, 1). OQuachita River,
Arkadelphja, Clark Co., AR (UMMZ 83026, 4).
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5. CONCLUSIONS.

Despite an intensive brailing effort no specimens of Leptodea leptodon
could be found in the 30-mile Missouri River reach from Gavin's Point Dam to the
river bend south of Vermillion. This was believed to have been caused by several
factors, chief among them being that living Leptodea leptodon  are virtually
completely buried in the substrate and cannot be collected by use of a brail. We
believe that, because of a convergance of favorable limnological factors, the species
probably does live close below Gavin's Point Dam, but the swift current and large
water volume (52,000 cfs) passing over that area during normal discharge precludes
careful bottom examination even by divers. It is recommended that cooperation be
sought with the Army Corps of Engineers to shut off the dam for a brief period
during a time most convenient to the COE (early March has been suggested by
them) and that the search be conducted by a diver with scientific supervision by the
writer.

A review of the early literature indicates that the name leptodon may not be
applicable for this species. In addition the species may not even be a Leptodea.
Further study is necessary to clarify these issues.

A compilation of museum records reveals that Leptodea leptodon has been
collected from the Great Lakes Drainage and throughout the Ohio-Mississippi-
Missouri River System but that apparently it has always been rare. This
compilation also reveals that except for one locality in the Green River, Kentucky
(at which we believe it has now been extirpated), no specimens have been found
east of the Mississippi River since 1950. We therefore support the view that L.
leptodon may be endangered.

If a comprehensive status survey of Leptodea leptodon is deemed advisable,
we suggest that such a survey begin in the area where the most numerous recent
findings of the species have been recorded, viz. the Meramec River System in
Missouri. ECOSEARCH, Inc. already has a contract with the U.S. Fish and Wildlife
Service to do a status survey for Lampsilis abrupta (Say) in the Meramec River in

1996 and searches for L. leptodon  could also be carried out there for modest
additional cost.
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