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Executive Summary 

Ecological Specialists, Inc. was contracted by the City of 
New Martinsville, WV, to survey the Ohio River unionid 
molluscs downstream of the Willow Island Locks & Dam. The 
survey was conducted November 6 through November 11, 1990. 
The area was sampled by brail at half mile intervals . 
Brailing results indicated few unionids occupy the area from 
Willow Island to Marietta, Ohio River miles 162.5 to 172.5 . 
Substrate samples consisted of silty sand and cobble, which 
may have precluded the occurrenc e of unionids. No major beds 
were found within ten miles downs tream of the Locks & Dam, 
and no endangered species were recovered. 
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1.0 Introduction 

The Willow Island Locks & Dam (Ohio River Mile 161. 7) has 
been proposed as a hydroelectric retrofit site. The U. s. 
Fish & Wildlife Service and the West Virginia Department of 
Natural Resources are concerned that construction and 
operation of a hydroelectric station would impact downstream 
biota, particularly endangered species, through turbine 
entrainment of host fishes and dissolved oxygen (DO) 
depression. 

The historical range of Lampsilis abrupta (=orbiculata), a 
federally endangered unionid species, includes the upper 
Ohio River. Recent surveys have recovered L. abrupta between 
Ohio River Miles (ORM) 283. 3 and 292. It has not been 
collected in the pool below Willow Island. However, recent 
surveys in this pool have been limited. The rarity of 
Lampsilis abrupta in nature allows it to escape detection in 
all but the most intensive surveys . This species frequently 
occurs in established "beds" containing other unionid 
species. Therefore, surveys for Lampsilis abrupta typically 
involve, first the location of beds, and second intensive 
bed sampling for this species . 

The City of New Martinsville, WV, contracted Ecological 
Specialists, Inc., through Dr. G. Thomas Watters, Ohio State 
University, to characterize the unionid population below the 
Willow Island Locks & Dam . 
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2.0 Methods 

The study was conducted November 6 through November 11, 
1990. The field effort consisted of qualitative brailing to 
determine unionid presence or absence wihin 10 miles of the 
Willow Island Locks & Dam. At each half mile interval, six 
transects were brailed. Transects were run parallel to shore 
100, 200, and 300 feet from each bank. A Ranging 1000 range 
finder was used to determine distances from each shoreline . 
At Marietta Island, three runs were conducted in each 
channel at 100 feet off each bank, and at mid-channel. 

A crowfoot brail was deployed from the boat bow at each 
station and slowly dragged downstream for ten minutes. The 
boat was slowly motored downstream as current velocity alone 
was insufficient for brail towing . Each ten minute effort 
represented approximately 1/5 to 1/4 river mile. Additional 
transects were brailed at the head and toe of Marietta 
Island (Buckley Island), at ORM 171.8 in the West Virginia 
channel of Marietta Island , and at the mouth of the 
Muskingum River . 

Physical and chemical parameters were sampled periodically 
to characterize available habitat . Substrate was sampled 
periodically with a petit ponar dredge. DO and water 
temperature were measured at each 1/2 mile interval on each 
bank with a YSI model 54A dissolved oxygen meter . Depth , 
location, and unionids collected were recorded for each run. 
Brail run locations are shown in Figures 1-3. Measured 
parameters are summarized in Table 1. 

Sampling was terminated at the mouth of the Muskingum River, 
approximately 10 miles downstream of the Willow Island Locks 
& Dam . The Ohio River at this point is highly developed. The 
influence of a hydrofacility on molluscs past this point 
would be indistinguishable from other point and non-point 
sources of pollution which could have adverse impacts, 
masking any possible effects of the hydrofacility. 

Data were recorded on standard data sheets. Copies of field 
data sheets are provided in Appendix A. 

2 
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3.0 Results and Discussion 

The river reach between Willow Island and Marietta is 
minimally urbanized and industrialized . As such, it has 
potential to harbor unionid mollusc beds . Despite intensive 
brailing no such beds were located within 10 miles of the 
Locks & Dam. Only 15 live unionids of 5 species were 
collected in the 10 mile stretch . The highest concentration 
ocurred at ORM 168.0, along the West Virginia shore, where 
all three brail runs collected unionids, but each run 
yielded only one specimen (one was dead and fortuitously 
snagged by the brail). The investigators have participated 
in brail runs over existing beds in other areas of the Ohio 
River. Brail runs in a unionid bed typically yield over 10 
specimens per run and 10 or more species. Results of this 
project indicate that no appreciably dense beds occur below 
Willow Island Locks & Dam. Unionids are present, but 
scattered throughout the area. 

The silty nature of the substrate may be responsible for the 
lack of unionids in this area . Substrate samples revealed a 
mixture of cobble, Corbicula shells, and silty sand. Silt 
has been shown to foul the unionid gills, causing 
suffocation. Dr . T. Cavender, Curator of Fishes at the 
Museum of Zoology of Ohio State University, has also 
commented on the silty nature of this pool and the lack of 
fish diversity below Willow Island Locks & Dam (pers . 
comm.). Most unionids require specific fishes to act as 
hosts for the parasitic portion of their life cycle. Without 
these host fishes the unionids cannot reproduce. The 
combination of lack of fish habitat and unsuitable substrate 
may prevent unionid bed formation. 

Water temperature may influence brail sampling efficiency , 
however we do not feel temperature effected the study 
results. It is believed that some unionid species burrow 
deeper into the substrate in winter, and they therefore 
would not be within reach of the brailing hooks. The fall of 
1990 also was unusually warm, with record high temperatures 
set on several occasions. The volume and heat capacity of 
the Ohio River preclude a rapid cooling. Evidence for 
burrowing is largely circumstantial , and there is no 
documentation that Lampsilis abrupta behaves in this manner. 
Even if unionids do burrow, the water temperature was above 
typical winter conditions. In addition, active unionids were 
collected in creeks, presumably in colder water, north of 
the Ohio River for several weeks after the completion of 
this pro j e c t. 

The species collected by brailing are all common Ohio River 
inhabitants. The two most common living unionids collected 
in this study , Amblema plicata plicata and Quadrula 
quadrula, are widely distributed throughout the Mississippi 

' 
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River system and are fairly pollution tolerant species. By 
far the most abundant mollusc in this stretch of the river 
was the introduced Asiatic clam . However, this species is 
not a native unionid and is not of concern for protection . 
None of the collected species are federally endangered. 
Quadrula metanevra, although endangered in Ohio, is a common 
species in the Ohio River . Shells of other common species 
were occasionally seen on the river banks, but were not 
abundant. Several species abundant in other Ohio River 
pools , such as Elliptio crassidens crassidens, Quadrula 
pustulosa pustulosa, and Obliquaria ref lexa, were 
conspicuously absent in this study, further evidence of the 
lack of a substantial unionid population i~ the area. 

Historically, 38 species were known fom the upper Ohio River 
(Ortmann 1919, Williams 1969). Taylor (1980) collected 16 
species in this pool and indicated that 15 species 
historically collected in the Upper Ohio may be extinct. He 
collected no unionids above ORM 97 . However, his records 
were based on relic shells in most areas. Unionid habitat 
probably existed in this section of the river historically. 
But dam construction, urbanization, and industrialization 
appear to have altered flow regimes and sediment 
characteristics to the detriment of unionid populations. 

The mouth of the Muskingum River marked a valid stopping 
point for the project. The area is heavily urbanized 
(Marietta, Vienna, Williamstown, and Parkersburg) and 
industrialized. Impacts to unionids below this point may be 
impossible to attribute to any specific cause, such as the 
operation of a hydroelectric plant. Furthermore, the 
contribution, either pro or con, ot the Muskingum River (the 
largest system in Ohio) would greatly alter the biotic 
profile of the Ohio River in this section. The 
investigators, therefore felt that continuing the survey 
below this point would not address hydroelectric impacts. 
Since no unionid beds were found in the project area, the 
construction and operation of a hydroelectric plant at 
Willow Island will not significantly effect union id 
populations in this river reach. 

4 
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Table 1. Study Arca Depth, Temperature and Dissolved Ozygen, N ovcmber 1990 

River Distance from State Depth Te.mperature . Dissolved 
Mile Shoreline (ft.) Shoreline (ft . ) c·c> Oxygen (ppm) 

162..S 100 OH 17 12. 10.8 

240 OH 18 12. 10.8 

300 OH 18 12 10.8 

100 WV lS 12 10.6 

180 WV lS 12. 10.6 
~1 "'i WV 17 ,, 1n ~ 

163.0 100 OH 2.2. 12 10 .4 

190 OH 2.1 12 10.4 

300 OH 18 12. 10.4 

100 WV 19 12. 10.4 

180 WV 19 12. 10.4 
~nn WV 1A 12 10 A 

163.S 100 OH s 12. 10.4 

190 O·H 10 12. 10.4 

300 OH 15 12. 10.4 

100 WV 6 12. 10 .4 

200 WV 10 12. 10.4 
3nn WV , "' ,, 10 A 

164.0 100 OH s 12..S 10.4 

200 OH 16 12.S 10.4 

300 OH 17 12..S 10.4 

100 WV 16 12 10;2. 

210 WV 16 12. 10 .2. 
3nn WV 16 ,, 1n? 

164.S 100 OH 9 12.S 10.2 

200 OH 16 12.S 10.2 

300 OH 19 12. .S 10.2. 

100 WV · S 12. .S 10 .2. 

2.00 WV 10 12..S 10.2. 

300 WV 15 12. .S 10 .2 

continued 
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River 
Mile 

16S.O 

16S.S 

166 .0 

166 .S 

167.0 

Distance 
Shoreline 

100 

2.00 

300 

100 

200 

300 

100 
180 

315 
100 

180 
~nn 

100 

200 

300 

100 

2.00 
~nn 

100 

2.00 

300 

100 

210 
300 

100 

200 

300 

100 

200 

300 

Table 

from State 
(ft.) Shoreline 

OH 
OH 
OH 
WV 
WV 
WV 
OH 
OH 
OH 
WV 
WV 
WV 

OH 
OH 
OH 
WV 
WV 
WV 

OH 
OH 
OH 
WV 
WV 
WV 

OH 

OH 
OH 
WV 
WV 
WV 

1. Continued. 

Depth Temperature Dissolved 
(ft.) (C) Oxygen (ppm) 

6 12. .S . 10 .8 

22. 12..S 10.8 

21 12. .S 10 .8 

e 12 10.8 

9 12. 10.8 

11 12 1 n A 

8 12..S 10.6 

lS 12..S 10 .6 

19 12.. s 10.6 

10 12.S 10.6 

17 12.S 10.6 
,_ 1 , , s 1 n ;: 

13 12..S 10 .6 

13 12.S 10.6 

lS 12. . s 10.6 

17 12. .S 10.6 

2.0 12.S 10.6 
2.S , , <Ci 1 n /;. 

12 12..S 10 .6 

12 12. S 10 .6 

13 12.. s 10.6 

20 12. .S 10.6 

16 12. .S 10.6 

1 e 1?. s 1 n ;: 

16 12.S 10 .6 

16 12 .S 10 .6 

16 12.S 10 .6 

10 12. .0 10.S 

13 12.0 10.S 

12 12.0 10.S 

continued 
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River 
Mile 

167.6 

168.0 

168.S 

168 .6 

169 .0 

169 .S 

Distance ta 
Shoreline (ft.) 

100 

200 

300 

100 

200 
~nn 

100 

2.00 

300 
100 

2.00 
~nn 

100 

2.00 

300 

100 

200 

300 

head of island 

100 off OH 
mid- channel 

100 off island 

100 off WV 

mid-channel 

100 off island 

100 off OH 
mid- channel 

100 off island 

100 off WV 

mid- channel 

100 off island 

Table 1. Continued. 

State Depth Temp craturc Dissolved 
Shoreline (ft.) (C) Oxygen (ppm) 

OH 12 12 10 .4 
OH 16 12. 10.4 
OH 16 12. 10.4 

WV 9 12 10.2 
WV 18 12. 10 .2 
VIV ,_n ,, 1 n ? 

OH 9 12. 10.2 

OH 12 12 10 .2 

OH 17 12 10 .2. 

WV 13 12. 10 .4 

WV 16 12 10.4 
VIV 17 ,, 1 n 4! 

OH s 12. 10.4 

OH 15 12. 10.4 

OH lS 12 10 .4 

WV 8 12 10 .2 

WV 10 12 10 .2 

WV 14 12 10 .2 

- - - -
- 11 12 10 .4 

- 18 12 10 .4 

- 14 12. 10 .4 

- 10 12 10 .2 

- 9 12 10 .2. 

- 27 12 10 .2 

- 10 11 10 .0 

- 19 11 10 .0 

- 26 11 10 .0 

- 15 12. 10.2. 

- 8 12. 10.2. 

- 16 12 10 .2 

continued 
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River Distance from 
Mile Shoreline (ft.) 

170.0 100 off OH 
mid- channel 

100 off island 

100 off WV 

mid-channel 

100 off island 

170.S 100 off OH 
mid- channel 

100 off island 

100 off WV 

mid-channel 

1m off i~b1nd 

171.0 100 off OH 
mid- channel 

100 off island 

100 off WV 

mid- channel 

100 off island 

171.5 100 off OH 
mid- channel 

100 off island 

100 off WV 

mid- channel 

100 off island 

171.7 100 off WV 

mid- channel 

100 off island 

171.8 toe of island 

172.S so 
(mouth of 

Muskingum R.) 

Source: ESI 1990 

Table 1. Continued. 

State Depth Temp crature Dissolved 
Shoreline (ft.) (C) Oxygen (ppm) 

- 19 11.S 10.0 

- 18 11.S 10.0 

- 11 11.S 10.0 

- 13 12. .2. 10.0 

- 2.0 12. .2. 10 .0 

- 16 12. .2. 10 .0 

- 15 10 10.S 

- 19 10 10 .S 

- 2. s 10 10.S 

- 17 12. 10.2. 

- 16 12. 10.2. 

- 13 12 10.2 

- 11 11 10.6 
- 17 11 10.6 

- 16 11 10 .6 

- 15 12 10 .4 

- 17 12. 10 .4 

- s 12 10.4 

- 15 10 10.S 

- 19 10 10 .5 

- 17 10 10.S 

- 15 12 10.6 

- 15 12. 10.6 

- 7 12 10.6 

- 19 11 10.4 

- 19 11 10.4 

- 18 11 10.4 

- 13 11 10.4 

OH 7 9.5 11.0 

9 
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River 
Mile 
162.5 
163.0 
163.5 
163.5 

164.0 
165.0 
165.5 
167.6 
168.0 

168.5 
170.5 
171. 5 
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Table 2. Distribution of Brailed Unionids 

IDistance from State Species Number Age 
!Shoreline (ft) Shoreline (yrs) 

100 ~mblema P. Plicata 1 7 
100 WV ~mblema p. plicata 1 7 
100 OH ~uadrula quadrula 1 9 
300 WV ~mblema p. plicata 1 7 

Quadrula auadrula 1 8 
100 WV ~ampsilis ventricosa 1 7 
200 WV ~asmigona complanata 1 8 
100 WV ~uadrula quadrula 1 7 
100 OH ~mblema p. Plicata 1 7 
100 WV ~mblema p. plicata 1 -
200· WV ~mblema p. plicata 1 8 
300 WV ~mblema p. plicata 1 8 
100 OH Quadrula metanevra 1 4 

100 off WV - ~mblema p, Plicata 1 9 
100 off island WV ~uadrula quadrula 2 10,10 

10 

Length Live, 
(mm) Dead 

87 L 
77 L 
67 L 
85 L 
73 L 

107 L 
200 L 

62 L 
78 L 
- D 
76 L 
87 L 
37 L 
78 L 

68,71 L,L 
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Appendix A 

Unionid Data Sheets 
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1"9': ---- Township : ----

Spec in 

~tinonaias li9a1entina carinata 
Alas11donta 1ar91nata 

•

as1 idonta viridis 
blt1a pl1cata ~l1cata 
odonta grandis 9rand1s 

i odonta grandis cor~ulenta 
odonta i1becillis 

! odonta suborb1culata 
Hnodonto1des ferussacianus 

l clona1as tuberculatus 
progenia ste9ar1a · 

tll1pt10 crassidens crass1dens 
·41iptzo dilahh 

iob\asaa obl1quata perobl1qua 
p1oblas1a rang1ana 

'

1oblas1a tr1quetra 
scanau ebena 
sconau flava 

Fuscona1a 1aculata 1aculata 

11ps1 l1s tasc1ola 
1ps1l1s ovah 

la1psil1s rad1ata luteola 

11,s1I 1s ventr1cosa 
s119ona co1planata 

las11gona cotpressa 

"

s119ona costata 
p tadu frag 1 l u 
9u1u nasuh 

'

9u1u rech 
qnona1as nervasa 
I 1quar1a reflexa 

Obovar1a subrotunda 

l lethabasus cyphyus 
1 eurobeu c Ian 

Pleurobe•a cordatu1 

l leurobe1a s1ntox1a 
ota11fus alatus 

Potat1lus ah1ens1s 

•

tychobranchus iasc1olaris 
uadrula cyl1ndr1ca cyl1ndr1ca 
uadrula 1etanevra 

i
·uadrul a nodulata 
uadrul a pustulosa 
uadrula quadrul a 

)11psona1as a1b19ua 

l troph1tus undulatus undulatus 
oxolas1a l1v1dus 

Toxol asn parva 

l r1to9on1a verrucosa 
runcilla donac1tor11s 

Trunc1lla truncata 

•

n101erus tetralasaus 
1 I I ou f ab al is 
1llosa 1r1s 1r1s 

living 

------..2..-

County Co11ents : _:___ _______ _ 

freshded •uthered sub fossil 



I '"' 1 : __ um :~/.'iD""" "'": _Q.hi..o.f?, _______ Strua systu : -_--------------

tollector : • HPt T locality : __aj3t\ 1~3 · S" vJ Y S l<'Zl tdL 3ooft VP'-='o b.4~ 

I kan9e ~ ---- Township 

Species 

~ Rctinonaias li9aaentina carinata 
Alasa1donta aar91nata 

I 
Alas1idonta viridis 
A1ble1a pl1cata Fl1cata 
Anodonta grandis 9rand1s 
Anodonta grandis corpulenta 

I llnodanta iabeciJlis 
Hnadanta suborb1culata 
Hnodonto1des ferussacianus 

I CyclanaJas t~berculatus 
Cypragenia ste9ar1a · 
~ll1pt10 crassidens crass1dens 

I 
Ellipt10 dilatata 
Ep1 oblas1a obl1quata perobl1qua 
lp1oblas1a ran91ana 

I 
Ep1oblas1a tr1quetra 
fusconaia ebena 
Fusconaia fl ava 
Fuscona1a 1aculata 1aculata 

I La1ps1l1s tasc1ala 
Lupsll 1s ovah 
L••osilts rad1ata luteola 

I l~1,s1l1s ventr1cosa 
las11 9on~ co1planata 
Las119ona co1pressa 

I 
lasa19ona costata 
Lept odea fra91l1s 
L19u11a nasuh 
l19u1u recta 

I "a9nona1as nervosa 
ubl 1quar1a reflexa 
Obovar1a subrotunda 

I Plethobasus cyphyus 
rleurobe1a clava 
Pleurobe1a cordatua 

I rleurobe1a s1ntox1a 
Pota11lus alatus 
Pota11lus oh1ens1s 
Ptychobranchus fasc1olaris 

~ wuadrula cyl1ndr1ca cyl1ndr1ca 
~uadrula 1etanevra 
wuadrul a nodulata 

I ~uadrula pustulosa 
wuadrula quadrula 
~1 1psona1as a1b19ua 

I Stroph1 tus undu I at us undu I at us 
Toxolas1a liv1dus 
Toxal as1a parva 

I Tr1to9on1a verrucosa 
lrunc1lla donacJior11s 
Trunc1lla truncata 

I 
Un101erus tetralas1us 
V1l losa fabal is 
Vil losa 1r1s 1rJS 

County : ------ Co11ents : ------------

~in9\- freshdud weathered subfossiJ 

-------5 
I .£' 1 



•

Jte I : 

oll1ctor : 

11u1 :..J.!..W..'j_Oi:;tren nue : __Q_h_{Q._13___ Stre .. systu : ---------

t-\ 01T (>..) Loca1ity: ...Q!St1 '' '{ &JV __ pa.c:Jg 1aoff f~ ~ 

Species 

~ctinonaias li9a1entina carinata 
Alas11donta 1arg1nat• 

i las1idonta viridis 
1ble1a pl1cata Fl1cata 
nodonta grandis trandis 

Anodonta grandis cor~ultnta 

l nodonta i1becillis 
nodonta suborb1culata 

Rnodonto1des feruss•ciinus 

l yclona1as tuberculatus 
yprogenia ste9ar1a · 

~ll1pt10 crassidens crass1dens 

-

l lipt10 dilatata 
D1oblas1a obl1quata perobl1qua 
p1oblas1a rang1ana 

1
Ep1oblas1a tr1quetra 
usconau ebena 
usconau fhva 

Fuscona1a 1aculata 1aculata 

l a1ps1l1s tasc1ola 
aaps1l 1s ovah 

l•1osil1s rad1ata luteola 

l a1os1l1s ventr1cosa 
as119ona co1planata 

las119ona coapressa 

-

as119ona costata 
eptodea fra91l1s 
19u1 ta nasuta 

l19u1u rech 

l a9nona1as nervosa 
bl1quar1a reflexa 

Obovar1a subrotunda 

l lethobasus cyphyus 
leurobeu clan 

Pleurobe1a cordatu1 

f leurobeaa s1ntox1a 
ota11lus ahtus 

Pota11 lus ah1ens1s 
~tychobranchus fasctolaris 

l uadrula cyl1ndr1ca cyl1ndr1ca 
~uadrula 1etanrvra 
vuadrula nodulata 

l~uadrula pustulosa 
wuadrula quadrula 
$11psona1as a1b19ua 

1Stroph1tus undulatus undulatus 
forolas1a liv1dus 
Toxol u1a parva 

l
rr1to9on1a vrrrucosa 
lrunc1lla donac1ior11s 
Trunc1lla truncata 

1
Un101erus tetralas1us 
V111 OU fabal is 
Yillosa 1r1s 1r1s 

County : ------ Co11ents : 

Jiving freshdud wuthered subfossil 
ffi L 

7 

------·-



~Jte I : 

llca1tector: 

SpecifS 

Township 

living 

£treu systu 

County : ----

f reshdtid wuthered subf ossil .. ~~~------~~----~~ ---~-------~-----~----------~-----~---------·------~----~-------~ct inonii iS li9i1entini Ciriniti 
Alis11donti 1Jr91niti 

i lis•idonti viridis 
1ble1i pl1citi Flltiti 

Anodonti 9rindis 9rindis 
Anodonti grindis coljlulenti 

I Anodonti iabecillis 
Hnodonti suborb1culiti 
Hnodontotdes lerussiciinus 

l tyclonitis tuberculitus 
Cyprogenii ste9ir1a · 
~ll1pt10 crissidens criss1dens 

I
Ell ipt10 dtlititi 
Eo1oblis1i obl1quiti perobl1qui 
tp1oblis1i rin91in• 

1
Ep1oblis1a tr1quetr• 
Fuscon•u eben• 
Fusconi1i f hvi 
Fusconili ••culiti ••culiti 

1La1ps1l1s t1sc1oli 
la1ps1l 1s OVih 
La1osil1s r1d1at• luteola 

l l•1os1l1s ventr1cosa 
Las119ona co1planat• 
las119oni co1pressa 

I
L•s119oni costiti 
Leptodei fra91l1s 
L19u1u nasuh 
L1qu1u recli 

1"•9non•1•s nervosa 
ubl 1quar1• reflex• 
Obovir1• subratundi 

l~lethobasus cyphyus 
Pleurabe1i cliVi 
Pleurobe•• carditu1 

I Pleurobe•• s1ntax1i 
PotJ11lus ilitus 
Poti11lus oh11ns1s 
~tychabr•nchus iisc1oliris 

~wuadrula cyl1ndr1c• cyl1ndr1c• 
wuadruli 1etanevra 
~uadruli noduliti 

l wuadruli pustulOSi 
wuidruli quadruli 
)11psona1as a1b1qua 

1Stroph1tus undulatus undulatus 
Toxolis1a liv1dus 
Toxoluu parva 

1
Jr1to9on1i vtrrucosa 
Truncilli donic1for11s 
Trunc1ll• truncat• 

1
Un101erus t1tralas1us 
Yt 1 lou hbal is 
Vil Josi 1r1s 1ru 

---------- L /:>,. 

----------- IS / ______ la tJ 

-----..J..-



&lilt : ,, /.1/.Jo :>tru1 naae : _ah. ta. f<.._:__ ___ _ Streu systea -----·--"ne • : 
-ollrctor : H P 11 tJ Locality : ~~- .;:,cS:--~w~v.....-s.:.:Jk~.:::~i:---4~~~0:..::o~fi....t...___-=±;T...¢'~,...,..,~'°~~;;,..;_;,~---

Species 

~inonaias ligaaentina carinata 
Alas11donta 1ar91nata 

-

lasaidonta viridis 
1ble1a pl1cata pl1cata 
nodonta grandis 9randis 

Anodonta 9rand1s cor~ul1nta 

l nodonta iabecill is 
nodonta suborb1culata 

Hnodonto1des f erussacianus 

~
yclona1as tuberculatus 
yprogenia ste9ar1a · 
ll1pt10 crassidens crass1dens 

•

l lipt10 dilatata 
p1oblas1a obl1quata perob l1qua 
p1oblas1a ran91ana 

Ep 1oblas1a tr1quetra 

l uscona1a ebena 
usconau flava 

Fusconata aaculata aaculata 

l a1ps1l1s tasc1ola 
.ups1 I u ovah 

La1osil1s rad1ata luteola 

-

a1os1l1s ventr1cosa 
as119ona co1planata 
as119ona coapressa 

•

as119ona costata 
ep t odea fra91 l is 
19u11a nnuh 

l1 gu1u r!th 

l agnona1as nervosa 
bl iquar1a reflexa 

Obovar1a subrotunda 
lllf'lethobasus cyphyus 
•leurobeu chva 

Pleurobeaa cordatu1 

l
~l eurobe1a s1ntox1a 
otaulus alatus 

Pot a11l us oh1ens1s 
Ptychobranchus tasc1olaris 

lwuadru la cyl1ndr1ca cyl1ndr1ca 
wuadrula aetanevra 
wuadrula nodu lata 

l wuadrula pustulosa 
wuadrula quadru la 
511psona1as a1b1gua 

1Stroph1tus undu latus undulatus 
Torolasaa l ividus 
Toxol uu parva 

1
Tr1to9on1a verrucosa 
Trunci lla donac1 for11s 
Trunc1lla truncata 

1
Un101erus tet ralasaus 
Y1 l losa faba lis 
V1l losa ir is 1r1s 

• ·---·--- County : -----

livin9 freshdud 

------ L. A 

=z::::t,"' 7 

_______ _,__ 

Co11ents : 

11Hthered sub fossil 



••1te 1 : 

1111{0 rr ector : 

11au :JI#-ct; l>tru1 naae: .QJ:lJQ_J_\l.~-- Streaa systu 

dot =tb) Locality: a SM lhJ.lo Q_h\o Shq..-.4 ttU:>.pf={Jrr;,,,../e~ 
1an9e : ---- Township 

Spec its 

~ctinonaias li9a1entina carinata 
Alas11donta 1ar9inata 

l \as1idonta viridis 
1b\e1a pl1cata µlicata 

Anodonta grandis grandis 

I
Anodonta grandis cor~ulenta 
nodonta i1becillis 

Hnodonta suborb1culata 
Rnodonto1des ferussacianus 

I CycJona1as tuberculatus 
Cyprogenia stegar1a . 
tll1pt10 crassidens crass1dens 

1Ellipt10 dilatata 
Ep1oblas1a obl1quata perobl1qua 
lp1oblas1a ran91ana 

1
Ep1oblas1a tr1quetra 
usconau ebena 

Fusconau fl ava 

1
Fuscona1a 1aculata 1aculata 
la1ps1l1s tasc1ola 
La1ps1l1s ovata 
la1osil1s rad1ata luteola 

l la1os1l1s ventr1cosa 
Las119ona coaplanata 
las119ona coapressa 

l las119ona costata 
leptodea fra91l1s 
l19u1u nasuta 

l
l19u1u recta 
~aqnonatas nervosa 
ubl1quar1a reflexa 
Obovar1a subrotunda 

I f'I ethobasus cyphyus 
Pleurobeta clava 
Pleurobe1a cordatu1 

I Phurobtta s1ntoua 
Pota11lus alatus 
Pota11lus oh1ens1s 

I 
Ptychobranchus hsc1ol aris 
vuadrula cyl1ndr1ca cyl1ndr1ca 
wuadrula 1etanevra 
wuadrula nodulata I wu•drul• pustulosa 
wuadrula quadrula 
;11psona1as a1b19ua 

I Stroph1tus undulatus undulatus 
Toxolas1a lividus 
Toxol asu parva 

I lr1to9on1a verrucosa 
Truncilla donac1ior11s 
Trunc1lla truncat~ 

I Un101erus tetralas1us 
Vtl losa hbal is 
V1llosa 1r1s 1r1s 

___ County:---- Co11ents: 
--~~-------~----~--~------~----------;:.:_-_-_-_-_-_------·-----

Jiving f reshdead weathered subfossiJ 
:if; A 

-------·-L-----18. 7 

-------

------·-



l>Jtl' f : 

Collector: 

uut :_J_Y_s./iJJ l>tr!H naae : i)_b,_.t.a__g______ Streu sys tu : -------·---

~Di TtV Locality: .afi__M J'o f..V\I s6~ td~"?f#.,_,..,... ~---'-
l <ange : --:: ____ T_o_•n_s_h_ip_: _____ --_ 

Spec in 

~~ct~onaias li9a1entina carinata 
Alas11donta 1ar91nata 
41as1idonta viridis 
~~1ble1a pl1cata Fl1cata 

Anodonta grandis grandis 
Anodonta grandis cor~ulenta 

l~nodonta i1beci 11 is 
Hnodonta suborb1culata 
Anodonto1des ferussacianus 

l :yclona1as tuberculatus 
:yprogenia ste9ar1a · 
~II 1pt10 crassidens crass1dens 

I
Ell iptio dihtata 
tp1oblas1a obl1quata perobl1qua 
~p1oblas1a ran91ana 

1
Ep1oblas1a tr1quetra 
fosconua ebena 
fuscona1a fl ava 
Fuscona1a 1aculata 1aculata 

l .a1ps1l1s tasc1ola 
Li1ps1l1s ovata 
L~1osil1s rad1ata luteola 

l
.••~s1l1s ventr1cosa 
.as119ona cotplanata 
las119ona cotpressa 

1
Lasai9ona costata 
.eptodea fra91l1s 
l19u1u nasuta 
'.19u1u rech 

11a9nonuas nervosa 
#ob I 1quaru ref! eu 

Obovar1a subrotunda 

l ;lethobasus cyphyus 
?leurobeta clava 
Pleurobe1a cordatu1 

l f leurobe1a s1ntox1a 
Pota11lus alatus 
Pota11lus oh1ens1s 
Ptychobranchus fasc1olaris I wuadrul a cyl 1ndrm1 cyl 1ndr1ca 
wu&drula 1etanevra 
wuadrula nodulata 

I ~uadrul a pustul osa 
wuadrula quadrula 
~1 1psona1as a1b19ua 

1Stroph1tus undulatus undulatus 
foxolas1a l1v1dus 
Toxolasu parn 

I Tri to9onu verrucosa 
Trunc1lla donac1for11s 
Trunc1lla truncata 

I 
Un 101erus tetra laS1us 
Y1llosa hbalis 
Y ii l osa 1r1 s 1ru -----·-

County : Co1unts : --
fresh dud weathered 

·1x1 L 
subfossi1 

------ ------·------------- ------_i_ ___ 

---------- - ·------ ----·-



lute 1 : uau :JJ/'-1-f-912 :itru1 nue : -"...h.t..d.J~------ 5trua sys tu .: ------

11\011 rctor: _Hp ,:f"'1 Locality: 0 R,M IL,$ c.Nll ~~ '2oQ ;P/ef_tf 
l•nge: ---- To•nship: --·----- Caunty : ----,-- Co11enh : ~---,------

Spec its I living 
1-----~~~~-:~·~t~·~A..--~~------~~------~~~-~~-

• ' ·ctinonaias 1igaaentina carinata 

freshdead .eathered subf ossil 

Alasaidonta aarginata 

l lasaidonta viridis 
1ble11 pl1cata Flicata 

Anodonta grandis 9randis 

.. 

nodonta grandis corpulenta 
nodonta iabecillis 

Hnodonta suborb1culata 
Hnodonto1des ferussacianus 

l yclona1as tuberculatus 
yprogenia ste9ar1a · 

cll1pt10 crassidens crass1dens 

l llipt10 dilatata 
p1oblas1a ob!1quata perobl1qua 

tp1oblas1a ran91ana 

l p1oblas1a tr1quetra 
usconau ebena 

Fuscona1a fhva 
Fuscona1a aaculata aaculata 

l a1ps1l1s tasc1ola 
aaps1 In ovah 

la1osil1s rad1ata luteola 

l a1ns1l1s ventr1cosa 
as119ona coaplanata 

las119ona coapressa 

l as119ona costata 
eptodea fra911ls 

L19u1u nuuta 

l
l19u11a recta 
Ka9nona1as nervosa 

-libltquaru refhu 
Obovarta subrotunda 

I Plethobasus cyphyus 
P hurobrea c I an 
Pleurobeaa cordatua 

I Pleurobeaa s1ntox1a 
Pota11lus a!atus 
Pota11lus oh1ens1s 

I
Ptychobranchus iasc1olaris 
vuadrula cyl1ndr1ca cyl1ndr1ca 
wuadrula aetanevra . 
wuadrula nodulata 

~wuadrula pustulosa 
wuadrula quadrula 
S11psona1as a1b19ua 

1Stroph1tus undulatus undulatus 
Toxolasaa livtdus 
Toxoluu parva 

1Tr1to9on1a verrucosa 
Truncilla donac1for11s 
Trunc1lla truncata 

1Un1011?rus tetrahsaus 
Y111 osa hbil is 
V1llosa 1r1s 1r1s ------·-



.:ine,: uau :~/t-O~tr2u naae: a.h ·~_O..J...\le.~---- 5treu systea -------

•collector: -~:tc:J locality: a RH lt,g ta1Y'..2b<2A?- 3<Jof-Z= ' 

lhngt: ---- Township 

SpecitS 

~Rctinonaias li9a1entina carinata 
Alas11donta 1ar91nata 
Alasaidonta viridis 

IA•bleaa phcah i:ticata 
Anodonta 9randis 9randis 
Anodonta 9randis cor~ulenta 

I Anodonta iabec i I tis 
Hnodonta suborb1culata 
Hnodonto1des ferussacianus 

I Cyclona1as tuberculatus 
Cyprogenia ste9ar1a · 
tll1pt10 crassidens crass1dens 

I 
Ell ipt10 di I a ta ta 
Ep1oblasaa obl1quata perabl1qua 
tp1oblas1a ran91ana 

I 
Ep1oblas1a tr1quetra 
Fusconau ebena 
Fusconua flava 
Fuscona1a aaculata aaculata 

I La1ps1 Its tasc1ol a 
la1ps111 s ova ta 
la1?sil1s rad1ata luteola 

I L.11os1l1s ventr1cosa 
las119ona coaplanata 
las119ona coapressa 

I 
Losa19ona costata 
leptodea fra91l1s 
L19u11a nasuta 
l19u1u recta 

I /laqnonaus nervosa 
ubl1quar1a reflexa 
Obovar1a subrotunda 

I Plethobasus cyphyus 
Pleurobeaa clava 
Pleurobeaa cordatua 

I fleurobe1a s1ntox1a 
Pota11lus alatus 
Pota11lus oh1ens1s 
Ptychobranchus fasc1olaris 

~ wuadrula cyl1ndr1ca cyl1ndr1ca 
wuadrula aetanevra 
vuadrula nodulata 

I wuadrula pustulosa 
wuadrula quadrula 
~11psona1as a1b19ua 

I Stroph1tus undulatus undulatus 
Toxolasaa l iv1dus 
Toxol asu parva 

I Tr1to9on1• verrucas• 
Trunc1lla donac1for11s 
Trunc1lla trunc•ta 

I 
Un101erus tetral•saus 
V1 11 osa hbal is 
Vil I OSi 1r15. trl 5 

I 
' I 

• ·---·---
living 

L. A 

-------~-

County Co11ents : _.:_ _____ . ___ _ 

f reshdHd wuthered sub fossil 



I"' I : .... :.J1./!i/5t2 •• , ... nm : - atita E,.,____ !;treu systea : -----------

CoH ector: _ ti 1?\ T~) locality : _.:-1 ~la~-~£-· ___ Q'"-'b-41'a'"'-__ 5-h~ ta:z :fk frp~-~a-A-
~ge : ___ _ To•nship : --·----

Species. 

~ctinonaias ligaaentina carinata 
Alasaidonta 1ar91nata 

~lasaidonta viridis 
ll~•bleaa pl1cata ~l icata 

Anodonta grandis grandis 
Anodonta grandis cor~ulenta 

· IAnodonta iabecillis 
Hnodonta suborb1culata 
Hnodonto1des ferussacianus 

I CycJona1as tuberculatus 
Cyprogenia ste9ar1a · 
cll1pt10 crassidens crass1dens 

1Ellipt10 di latata 
Ep1oblas1a abl1quata perobl1qua 
tp1cblas1a rang1ana 

1
Ep1oblas1a tr1quetra 
Fusconau ebena 
Fuscona u fl ava 
Fuscona1a aaculata 1aculata 

l la1ps1l 1s usc1oh 
Laapstlis onh 
la1psil1s rad1ata luteola 

I la1os1I1s ventr1cosa 
las119ona co1planata 
las119ona coapressa 

l
lasu9ona costata 
leptodea fra91l1s 
L19u11a nasuta 
l19u1ia recta I llaqnonaus nervosa 
ubl1quar1a reflexa 
Obovarta subratunda 

I f'l ethollisus cyphyus 
fleurobeaa clava 
Pleurobeta cordatut 

I fl eurobeaa s1ntoua 
Pota11lus alatus 
Pota11lus oh1ens1s 
f'tychobranchus fasctalaris I ~uadrula cyl1ndr1ca cyl1ndrica 
vuidrula aetanevra 
wuadrula nodulata 

I vuadrula pustulosa 
wuadrula quadrula 
)11psona1as a1b19ua 

I Stroph1tus undulatus undulatus 
roxolasaa livtdus 
Toxcl uu parva 

I Jr1to9on1a verrucosa 
Trunc1lla donaciiar11s 
Trunc1lla truncata 

I 
Un101erus tetralasaus 
V111.osa hbalis 
V1 ll asa iris iris 

living 

-------·-

County : -·--- Co11ents : ~----·-----
f resbdHd weathered subfossil 



1.te I : 

'!1t1ctor 

Uite :~/SO:.tru• n.ue : .a.~.!~- ~ l ve v:..__ 5treu systea : -----·----

t-lt> f) -rw locality : a¥.t1 170, ~ w._\f 5, k ~ d .. 
Inn: ___ _ Township 

SpecitS 

~tinonaias tigaaentina carinata 
Alasaidonta 1ar91nata 

'

isaidonta viridis 
ble1a pl1cata plicata 

nodonta 9randis grandis 

-

odonta grandis cor~ulenta 
odonta iabecillis 

, odonta suborb1culata 
Anodonto1d1s ferussacianus 

l clona1as tuberculatus 
progenia ste9ar1a · 

tll1pt10 crassidens crass1dens 

"

lipt10 dilatata 
1oblas1a obl1quata perobl1qua 

p1oblas1a ran91ana 

f, 1oblas1a tr1quetra 
sconau ebena 

usconaia flava 
Fuscona1a aaculata aaculata 

l a1ps1l1s tasc1ola 
aaps1l u ovata 

la1osil1s rad1ata luteoia 

1•1os1l1s v1ntr1cosa 
as119ona coaplanata 

las119ona coapressa 

~
as119ona costata 
eptodea fra91l1s 
i9u11a nasuh 

I l9UIU recta 
ll•9nona1as nervosa 
"bl1quar1a reflexa 

Obovar1a subrotunda 

l lethobasus cyphyus 
I eurcfleta cl ava 

Pleurobeaa cordatua 

l leurob11a s1ntox1a 
ota11lus alatus 

Pota11lus oh1ens1s 

-

tychobranchus fasc1olaris 
uadrula cyl1ndr1ca cyl1ndr1ca 
uidrula aetinevra 

•

·uadrula nodulata 
uadrula pustulosa 
uadrula quadrula 

)11psona1as a1b1qua 

l troph1tus undulatus undulatus 
oxolasaa l ividus 

Toxol uta parva 

l r1toqon1a verrucosa 
runcilla donac1ior11s 

Trunctlla truncata 

-

n101erus tetralasaus 
1llou fabalis 
illosa iris trts 
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l ildinonaiu \i9anntin;a carinah 
Alas11dontil 1;ar91n;ata 

I 
Al as1idonh viridis 
A1ble1a pl1cata F11c;ata 
Anodonta grandis trllldls 

I 
Anodonh gr;and is corpu I en ta 
Anodonta i1becillis 
Knodont ;a suborb1cul;at;a 
Rnodonto1des ftruss;aci;anus 

I Cyclon;a1;as tuberculatus 
Cyprogeni;a ste9ar1;a · 
Ell1pt10 cr;ass1d1ns CrilSStdens 

I Ellipl10 dil;atat;a 
Ep1oblas1;a obl1qu;at;a perobl1qua 
lp1oblas1a ran91ana 

I 
Ep1obl;as1a tr1quetra 
Fusconau ebena 
Fuscon;au f lava 

I 
Fuscona1a 1aculata 1acul;ata 
La1ps1l1s tasc1ol;a 
La1ps1l1s ov;ata 
l••os1l1s rad1at;a luteola 

I l•1os1l1s v1ntr1cosa 
Las119ona co1planata 
las119ona co1pr1ss;a 

I Las119on;a cost;ata 
leptodea fr;a91l1s 
L19u11a nasuh 
L19u1u rech 
~49nona1as nrrvosa 
ubl1quar1a refltxa 
Obov;ar1a subrotund;a 

I f'lethobasus cyphyus 
Pleurob11a cl;av;a 
Pleurobe1a cord;atu1 

I Pl eurobeu 51ntoua 
Pot;a11lus ;al;atus 
Pota11lus oh11ns1s 

I f'tychobranchus tasc1olaris 
vuadrula cyl1ndr1ca cyl1ndr1ca 
~uadrula 1etanevra 
vuadrul a nodulata 
~uadrula pustulosa 
wuadrula quadrula 
51 1psona1as a1b19ua 
Stroph1tus undulatus undulatus 
roxol as1a I 1v1dus 
Toxol as1a parva 

I Ir1to9on1a verrucosa 
lrunc1lla donac1ror11s 
irunc1lla truncata 
Un101erus trtralasaus 
Y111 osa fabal is 

iris 1r1s 
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