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Introduction

As part of the Lower Chio River Navigation Feasibility Study, the Louis-
ville District Office is considering replacement of Lock and Dam 53 and Locks
and Dam 52 with a single structure near Olmsted, Illinois, The Olmsted alter—
native, to be located at Ohio River mile 964.4, is immediately upriver from a
mussel bed located between miles 966.4 and 969.3 (Williams 1969, Williams and
Schuster 1982).% Mussels have been collected from this portion of the river
by Neff and Pearson (1980), as well as Williams and Schuster (1982}, who indi-
cated that a diverse population including the Federally listed Endangered

orange-footed pimpleback (Plethobasus cooperianus) inhabits the bed. On 26-

29 September 1983, a survey was made of a reach of the river in the immediate
vicinity of the Olmsted Lock and Dam alternative., The objectives of this
study were to: (1) survey the area immediately above and below the proposed
damsite for common and uncommon mussels, (2) use quantitative and qualitative
sampling techniques to characterize the bed downriver of the study area, and
(3) search this section of the Chio River for P. cooperianus. The results of
this study will be used for preparation of a draft feasibility report and
draft Environmental Impact Statement (EIS) for the Lower Ohio River Navigation

Feasibility Study.

Studx Area

The study area was between mile 963.5 and 966.5 on the Tllinois side
(Pulaski County) and mile 964 and 966 on the Kentucky side (Ballard County) of
the Ohio River. Shells and live specimens were also collected from immedi-

ately below Lock and Dam 53 (mile 962.6), including the upper portion of the

mussel bed.

* Williams (1969) lists the bar between 966.0 and 969.2.
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Methods

Four sampling techniques were used to assess the mollusc community:

Hand-picking. Approximately 16 man-hours were spent collecting shells

and live specimens from the shore and in shallow water along both sides of the

river.

Brailing. A 5~ft wooden brail bar equipped with 18 chains (5 beaded
hooks per chain) was used to collect mussels from the study area. A total of
21 separate brail runs were made on 26 and 27 September; 18 were from the
study area and 3 were from the mussel bed. Brail runs averaged about 10C0 ft

in length,

Qualitative Surveys. On 28 September an experienced shell diver using

breathing apparatus searched for mussels at 12 sites in the study area. At
each site the diver spent about 10 min and covered from 200 to 400 ft of
linear distance over which he swept his hands over an approximate 6 ft width,
On 28 and 29 September the diver qualitatively surveyed the mussel bed just

downriver of the proposed project.

Quantitative Survey. On 28 and 29 September the diver collected six

quantitative samples (all the mcllusecs within the confines of a 0.25~m~sq

quadrat) from each of four locations on the mussel bed.

Specimens taken by each sampling technique (i.e., brailing, quadrat sam-~
ples, etc.) were placed in individual plastic bags and returned to the
U.S. Army Engineer Waterways Experiment Station (WES), Vicksburg, Mississippi,
for counting and identification. Taxonomic keys of Burch (1975) and Parmalee
(1967) were used for identificatien of Ohio River specimens. Where possible,
collected material was compared with known reference material. Dr. Paul
Yokley, University of North Alabama, Florence, Alabama, verified ihdividuals
that were difficult to identify. A reference collection will be retained at
WES.



In the laboratory, specimens from each major taxonomic group were used to
establish length-weight relationships. After determining total shell length,
soft parts were removed and dried for 2 days at 75°C. This tissue dry
mass (TDM}, which excludes the shell and internszl water, accounts for about
3 percent of the total mass of a live mussel, Length-weight regressions for
each taxon were determined with an IBM 4331 computer using the Statistical

Analysis System.
Results

The Study Area. Using quantitative and qualitative techniques, a total

of 26 species of freshwater mussels, plus the Asian clam Corbicula, were col—
lected along the Ohio River near Olmsted, Illinois (Table 1). Nineteen spe-
cies were found by hand along the shore or in shallow water. Most of these

19 plus the remaining 7 species were obtained during the qualitative searches
conducted by the diver (6 species) or from the quadrat samples (1 species).
Based upon the 4-day survey, nine species were considered common, ten species
uncommon, and seven were judged to be fairly common. Based upon visual analy-
sis of rocky areas along the I1linois shore, this portion of the river could

be characterized as supporting large numbers of Corbicula, Amblema plicata,

Fusconaia ebena, Lampsilis teres, Megalonaias gigantea, and Potamilus alatus.

Leptodea fragilis, also common in the river, was most noticeable along the

Kentucky shoreline where sand and silt predominated.

The following species were collected from the study area using the brail

bar: Amblema plicata, Elliptio crassidens, Fusconaia ebena, Lampsilis teres,

Obliquaria reflexa, Quadrula nodulata, Q. pustulosa, and Q. quadrula (Fig-

ure 1, Table 2). 0Of the brail samples, 17 yielded no live mussels; all
specimens were collected at sites 1, 12, 13, and 16 on the Iilinois side of
the river. Species found with the brail were also obtained by the diver or by

hand cellecting.

In the qualitative survey, the diver searched for mussels in the study
area at 12 siteé, most of which corresponded to areas previously brailed (Fig-
ure 2, Table 3). In several cases he reported observing fresh brail tracks as
he worked., At 10 of the 12 sites the diver found from one to nine live mus-

sels. The diver collected a total of 29 specimens representing 9 taxa while



spending about 2 hr on the bottem. During his searches of the study area he

did neot obtain any species not found by hand collecting along the shore.

In approximately 2 hr the diver collected five times as many mussels and
three more species than were taken by working the brail for 4 hrs. The diver

found species that were not taken by brail (Leptodea fragilis, P. alatus,

Megalonaias gigantea, and Ellipsaria lineolata) but were collected by hand

along the shore or in shallow water, Based upon time expended and areas

searched, mussel density in the study area was considerably less than i/mz.

The river channel in the study area consisted of clay with patches of
sand mixed with detritus, gravel, and Corbicula. On the Illinois side of the
river, banks were narrow, steep, and rocky. Water along the shore was 10 or
more feet deep and the bottom was composed of soft mud mixed with twigs, par—
tially decomposed leaves, and occasionally small amounts of sand. At the
upper end of the study area (off the Illinois bank about 2000 ft downstream of
Lock and Dam 53) there was a gravel bar that contained many shells but no live
mussels.* On the Kentucky side of the river, the bottom was shallow and made
up of sand or clay overlaid with silt. The shore was flat and sandy. The
only shelils commonly collected by hand on this side of the river were L.
fragilis and P. alatus. On the Illincis side of the river, shells and live
specimens of many species including Quadrula $p., M. gigantea, F. ebena, as

well as Corbicula, were abundant.

The Mussel Bed., A qualitative survey of mussels on the gravel bar was

made by the diver on 28-29 September 1983 (Figure 3, Table 4). For the first
sample the diver concentrated on large, common organisms, many with commercial
value. For samples II through IV the diver was instructed to retrieve unusual
or uncommon mussels. Specific attention was given to pustulate individuals;
the endangered P. cooperianus superficially resembles the very common (.
pustulosa. Three specimens of P. cooperianus were obtained in the last
sample. They were located on the gravel bar several hundred feet from shore

and below the study area (Figure 3).

* The lack of live mussels at this site was noted but not fully investigated.
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Based upon the quantitative sampling conducted by the diver (Appendix A)
the gravel bar was numerically dominated by Corbicula, Total numbers of the
Asian clam ranged from 536 to 2628/m2 (X = 1475). Total unionids, which
included all species, ranged from 28 to 124/m2 (X = 66). Numerically, F.

ebena (X = 46/m2) and Truncilla donaciformis (X = 12/m2) dominated the

unionids. The remaining unionid species were taken in less than half of the
24 quadrats, and two species, 0. metanevra and Q. nodulata, were taken in only
a single quadrat, Juveniles clearly outnumbered adults on the gravel bar;

evidence of recruitment was found for 12 species.

TDM for Corbicula (X = 128.2) was approximately three times that of the
total unionids (X = 39.7). Because of their large size and high numbers, F.
ebena (X = 27.4) represented the majority, about 70 percent, of the unionid

biomass, Although numerically dominant, T, donaciformis, because of its small

size, represented only about 1 percent (X = 0.44 g/mz) of the unionid biomass,

Unionid species diversity (Shannon-Weaver index) ranged from 0.64 to
2.19 irn the quadrat samples taken from the mussel hed. Species diversity
(usually including all taxa collected) can range from 0.0 to more than 5; val-
ues greater than 3 are usually found in gstructurally diverse oligotrophic sys-~
tems. These comparatively low values are the vesult of: (1) considering only
unionids, and (2) dominance of two of the species in the majority of the sam-
ples. Species evenness or equitability (Lloyd and Ghelardi 1964), the ratio
between observed and theoretical maximum diversity, can vary from 0.0 to 1.0.
At the gravel bar in the Ohio River, values ranged from 0.33 to 0.88 (ﬁ =
0.69). Species richness (number of species present) and evidence of recruit-
ment provide the best indicator of high quality unionid habitat, Species
richness ranged from 2 to 7 in the quadrat samples with total richness for the

bar egqualing 26.

Plethobasus cooperianus. This species closely resembles Q. pustulosa,

except that Q. pustulosa is smaller and has fewer and relatively larger tuber-
cles which tend to be laterally rather than radially expanded. In Q.
pustulosa, young specimens havehprominent, broad green rays while in P.
cooperianus the rays are obscure or narrow. In addition, all demibranchs are

marsupial in Quadrula, while only the outer demibranchs are marsupial in

-
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Plethobasus. Externally, Plethobasus resembles Cyclonaias tuberculata, except

that Cyclonalas tuberculata is more guadrate and its nacre is purple. The
major distinguishing feature of P. cooperianus is the soft parts which are
pale to bright orange. These can be chserved by gently prying the valves of a

living specimen apart.

Plethobasus cooperianus is a large-river species which usually is found

in sand and gravel substrate. It is uncommon and occurs as a minor element in

diverse mussel populations. Its host fish is unknown.

The historical range of P. cooperianus included the Chio River from west-
ern Pennsylvania to southern Indiana; the Wabash River below Mount Carmel,
Iliinois; the Cumberland River from Cumberland County, Kentucky, to the vicin-
ity of Nashville, Tennessee; the lower Clinch River in Anderson County, Tennes-
see; and the Tennessee River from near Knoxville, Tennessee, to Kentucky Lake,
Bentén County, Tennessee. It has also been recorded from the Caney York,
Holston, and ¥rench Rivers in Tennessee and from the Green and Rough Rivers in
Kentucky. At present, P. cooperianus is restricted to the Ohio and Lower
Wabash Rivers where it Is uncommon, and in the lower Tennessee River in Ala-
bamz and western Tennessee where it is also uncommon. All specimens collected
alive in recent decades are old adults and, presumably because of habitat

alteration, the species may no longer be reproducing. Plethobasus cooperianus

collected during this survey were not aged; however, they were adult sized.

(The above information on P. cooperianus was taken from Clarke and Fuller
1983.)

Discussion

The gravel bar, located on the Illinois side of the river between miles
966.4 and 969.3, provided high quality sand/gravel substrate for mainteﬁance
of a diverse mollusc community. Outside the confines of the gravel bar, the
substrate consisted of clay, sand, or silt which was not suitable for most
bivalves, and species diversity and density were low. Suitable substrate for
molluses was found on the Illinois side of the river in the upper portion of

the study area; however, no live unionids were collected at that site.
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The dominant unionid on the gravel bar,_EL ebena, is commonly found in
sand and gravel substrates in large rivers {Parmalee 1967, Starrett 1971).

The second most abundant unionid on the gravel bar, T. donaciformis, has been

taken from mud, sand, and gravel substrate in large and small rivers and
lakes. While Corbicula far outnumbered unionids on the bar, mean densities of
1474/1‘112 should not be considered unusually high. Corbicula have been found in
densities greater than lS,OOO/m2 in the Arkansas River (Kraemer 1979). The

other unionids commonly found on the gravel bar (Quadrula sp., M. gigantea, C.

tuberculata, and E. lineolata) are thick~shelled individuals typically found

in gravel substrate in large rivers, An exception to this is L. fragilis
which is usually found in sand or mud bottom in slack-water habitats. It is
significant that only juveniles of this specics were collected at the gravel

bar. Evidently the gravel substrate is not suitable to enable this species to

reach maturity.

From the results of this survey it is not possible to estimate densities
of the Endangered species P. cooperianus., Williams and Schuster {1982) col~
lected one specimen in this stretch of the river-in their survey, but it was
not reported in an earlier study (Williams 1969). Mr. J. Latentresse, presi-
dent of the American Shell Company in Camden, Tennessee (Personal Commun—
ication), reported that this species has been found recently in this stretch
of the Ohio River. 1Its appearance in a diverse mussel bed in the Ohio River

is in agreement with information on the species provided by Clarke and Fuller
(19833.

Summary

On 26-29 September 1983, a survey for mussels was conducted on a stretch
of the Ohio River immediately below Lock and Dam 53. The purpose of this work
was to characterize the existing mussel fauna, and search for the Federally
listed Endangered P. cooperianus. The center portion of the study area,
mile 964.4, 1s the site of the proposed Olmsted Lock and Dam, which would
replace Lock and Dam 53 in Locks and Dam 52. The Louisville District will use
the results of this work for a draft feasibility report and a draft EIS for

the Lower Ohio River Navigation Feasibility Study.
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Using a combination of quantitative and qualitative techniques, 26 spe-
cles of unionids, pius the Asian clam Corbicula, were collected from the study
area and a gravel bar immediately downriver. Because of poor substrate, most
of the study area supported a low density and diversity of unionids. A second
gravel bar, located on the Illinois side of the river in the upper portion of
the study area and fairly close to the Lock and Dam, was also searched for
mussels. No live unionids were found, although many shells of common species
were collected. It is not known why live mussels are no longer found on this
gravel bar. The main gravel bar, located between miles 966.4 and 969.3 on the
Illinois side of the river and about 2 miles from the Lock and Dam, supported
a dense, diverse mussel fauna., On the mussel bed Corbicula (l475/m2) clearly
outnumbered unionids (66/m2). Iwo unionids were dominant, F. ebena (46/m2),

and T. donaciformis (lZ/mz). Three specimens of P. cooperianus were found on

the gravel bar downriver of the study area.
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Figure 1.

Sites brailed on the Chio River near Olmsted, Illinois,
26-27 September 1983,
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Figure 2, Sites surveyed by a diver on the Ohio River near Olmsted,

Illinois, 28 September 1983,
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Figure 3, Sites surveyed for mussels by the diver on the Ohio River
near Olmsted, Illinois, 28-29 September 1983,
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Mollusc Species Collected at Ohio River Mile 962.6 to 969.0

Pulaski Ce., I11, and Ballard Co., Ey., 26-29 Sept 83

Scientific Name Common Name *Presence
Family Unionidae

Actinonaias ligamentina Mucket uc
Amblema plicata Three Ridge c
Cyclonalasg tuberculata Purple Wartvy-Back uc
Ellipsaria lineclata Butterfly FC
Elifiptio crassidens Elephant Ear FC
Elliptio dilatatus Spike uc
Fusconaia ebena Ebony Shell c
Lampsilis ovata Pocketbook uc
Lampailis teres Yellow Sand Shell c
Lasmigona complanata White Heel-Splitter uc
Leptodea fragilis Fragile Paper Shell <
Ligumia recta Black Sand Shell c
Megalonaias gigantea Washboard C
Obliquaria reflexa Three Horned Warty-Back EC
Obevaria olivaria Hickory Nut uc
Plethobasus coouerianus# Orange-Footed Pimpleback uc
Plethobasus cvphyus Bulihead uc
Pleurobema cordatum Pig~Toe C
Potamilis élatus Pink Heel~Splitter

Quadrula metanevra Monkey~Face FC
CQuadrula nodulata Warty-Back FC
Quadrula pustulosa Pimple-Back FC
Quadrula quadrula Maple Leaf FC
Tritogonia verrucosa Pistol Grip uc
Trunciila truncata Deer-Toe ue
Truncilla donaciformis Fawn's Foot c

Family Corbiculidae
Corbicula fluminea Asdatic Clam c

**Collection Technigque

D, HP, B, Q@
I, HP, Q
D, HP, Q
o, H?, B
HE
D, HP, B, @
HP
o, HP,
HP
D, HP, Q
D, HP
D, HP, Q
I, HP, B

b, HP

D, HP
D, H?, Q

D, HP, Q, B

D, HP, B, Q
D, HE, Q
D, Q

b, HP, ¢, B

* Presence, based on the present scudy
UC - Uncommen, < 6§ collected
FC - Fairly common, 6-20 collected
C - Common, »21 collected

**  Collection Technique

B - Diver qualitative samples
HF - Hand picked from shore and shallow 50 cm) water

B - Brail includes WES brajl plus professional shell collector

Q - Quadrat sample (0.25 a") wmade by diver, total N = 24

# Lisred as Endangered by the U3 Fish and
cutside of the study area: see ¥1

Wildlife Service.
gure 3 and Table 4.

This species was found



*910Us *AY wWol] SOUBIST(

A
(panuUTIuog)
BINOTLAIO)
- - suoy Toaely ‘pues %7 < 0¢ %000°1 Tauuey) 11
- - auoyN snITIiag fphy 91 054 052 £y 01
- - 2uoN Aet) paeyg vz 09% 00¢€ . &y 6
snlTa3sg ‘pueg
- - Sl 204 PUB 3SIRO) 07 008 00Y LYl 8
- - JUON ITTS %01 ‘pueg (=9 0501 00¢% A L
- - BUON SNITIAIDI “3ITIS G- 000°T 0SH-00Y £y 9
- - suoy snitaleq ‘4=T) 0z 056 000°1 £ g
1118
- - DUON Yits PreTianp ‘pueg ¢ 0%6 009 Ay Y
IT1S
- - auoy Yitm pIRlI2AQ ‘puEBg ¢1 00¢% 009 £y £
- = QuoN sNIYAIBQ pny ¢ 00¢ 00¢ £y z
- - BTARDTGION
- - susprssein oIIdITIH
- - BX®TJo1 BTaIBnbTTqQ
- - BUBqe ETRUOISHY pues ‘Ieamin g 005 s Ne: I
(uS) Fudton  (wo) so1o9dg 2dLy vieIisqng (33 (3) wiBueg €5 °pIS 19ATH “ON
19M TRIOL uirfuoq yadeq Juey UOTID2TT0D
 TT?US 19318M wo g
) SOUBIST(J
€8 3dsg /g-9g ‘ Ay ‘ o) pam[[eg pue
‘TII *"oD TseInd “5°996 03 G €05 @I '19ATY OFYQ 1® s43AIng Tredg jo sI[0nsay
. 7 Ql9®L
N’ - et

v



- - QUON P 91 058 001 111 |4

- - suoN PR 72 0zz <g 711 07
- - auoy BINOTQI0) ‘ToARIy G 051 09 171 61
- - suoy s8tmaL ‘ABTD St~y 068 09 TT1 8T
- - 2uoy Py T 00S SL 11T LT
®IDo1q103 (6)
06¢ AR A sa19] ST{Isdme’] POy ¥Z < 00€ 082 111 91
~ - BUON Py 12 00€ 08¢ 111 ¢1
- - ouoy prK A 00€ 011 TTI !
L 6°1 esoTolsnd -0
1€ 6* BlEIDIPOU BINIPEND
6 L°6 p1eo1(d PuDTqUy pueg ‘reawiy 9 0z¢ 011 111 €1
1€ 1'Q mmOﬂﬂumD& Mﬂﬁuﬁmﬂg
~ - BINOEQI0Y
78 £°C BInipendb eInipend
€8 8L BUIqS ‘4
€1 8¢ BUSGD *q puEs ‘T9ARIY 9 0% 011 111 Z1
(u8) 3udTeM (W) sa1owdg ad4iy s3exisqng (13)  (13) yiduag (13) SPTS IBATY ‘oN
18M Tel0], ﬂwwcmwm Q#&mwﬂ N queyq UOTI03TTCD
_Treus I191BM WOI
BoUEBISTI(

(pepnroun)) ¢ 81qE]L

S S



*UTW g1 *I93EM UT SWI1 [BIOL x

(penuriuog)

19¢ ¥ ET i

(AN £°cI 1

081 %11 f

£1¢ £ vl SP1BTE STTTWElO0d b v < 087 ITI 6

- - SUON pueg 0¢ 008 1T1 8

Y. g7 G ele[npou *Q pueg ‘AeTy walg L1 098¢ A3 L

v 7°01 STTTZe1 * snitileg ‘Aety ‘pueg 81 052 AY 9

1¢ 0°Y BIBIOPOU D AvT0 ouwos ‘pueg L1 0o% £y g

81 £°¢ BIBIIPOU ‘D pueg 61 005 £y Y

YarA L€ BIRTOSUT] ®TIwSAITTYH

81 1°¢ g3RTNpOU ‘D

23 I"% BI1RINpOU ETNIPER() PON YITA POXIW ‘puES I 008 A4 £

(£31T119
~TSTa ,21)
1 X 101 ST[T8e13 wopoidel 12aBI) BRE ‘puesg 0°9~¢*% €/t £y 4
ﬂﬂmw uo juau

- - SuoN ~Tpes jo ,7I 031 .9 T8 009-08Z £y %1

w&mwiunmﬂmz (m2) soToedg ad4] @31®BIlSqng Gn {(13) BPTS ASATYH *ON
J9M Tei0I Yl3uag yidag 191eM yueyg UOT}02TTOD
TT=24g wolg
20UBIS I

“gg6T ades gz AN TTOD

pIETIRg pPuE "TTI ‘°0) TASEBINd

G996 01 §°Eg6 STIW IPATY OTUD

t 2T4EL

M got?

1B SA9AING IPATQ SATIBITIENY JC SiTnsay

!



‘UTW @ ‘I93BM UT 9WI]l TBIOL

€41 0701 §9191 STTrSdue]

€81 JARR i

072 A " ;

L6 ZHT seiere g s8ial ‘Aelo 27 c8 111 A

8¢z Bl seIple g

el e/ BURG3 BTRUODSDI

0% 1 v 6 e3B01[d PURqUY

8g9¢ 1°¢€1 BRPIUBETE SBIUOTEIQy

87¢ 0°11 eleor(d BWSTqUY PO I 09 1TI 1

011 rARR y

702 (721 "

961 1°71 seiete ‘g pIR ST~ St TII *%0T

8 86 " |

66 z'01 "

Lyl 1°11 . "

L6 6°01 "

Syl U0l SP1B1E ST11UEIog Py 4z < 082 TTI  (*3u0D) §
(m8) 3yBrep _ﬁeuv sa1oads °d4g @3ealsqng (3 (33) 2PTS 19ATY ‘ oy

39M  Te3I0g y1us yideq za3BpM queg QOTIOBTTOD
TToUS - wo1g
BOUBIS I

{pepniouo)) ¢ o1qe]

e

{ ' f?.mmk. . S



Table 4

Results of Qualitative Diver Surveys at a Gravel Bar at Ohio River

Between Miles 966 and 968 (see Figure 3), Pulaski Co., I1l., 28-29 Sepr 83

I. 28 Sept. 33, Total Time = 10 nin.

Species Number
Potamilis alatas 14
lampsilis teres 1
Megalonaias gigantea 2
Quadrula quadrula 2
Fusconala ebena 22
Ligumia recta &
Amblema costata 3
Pleurobema cordatun 1

II. 29 Sept. 83, Total Time = 30 min.

P

. Species Number
Elliptio crassidens 2

Tritogonia verrucosa

Quadrula guadrula

Fusconaia ebena

Pleurobema cordatum

Ligumjia recta

[ 9% I o T - N R

Quadrula pustulosa

IIT. 29 Sept. 83, Total Time = 30 min.

Species Fumber .
Cuadrula metanevra 1

Tritogonia verrucosa

Quadrula pustuleosa

Plethobasis cooperianus

Elliptio crassidens

Ellipsaria lineolata

Pleurobema cordatum

e T e T | IR WP L)

Fusconaia ebena

{Continued)



Table 4 (Concluded)

IV. 29 Sept. 83, Total Time = 30 min.

o

7,

PEAN

Species

Quadrula metanevra

Obovria olivaria

Plethobhasis cyphus

Guadrula nodulata

Elliptio crassidens

Pleurobema cordatum

Fusconaia ebena

Cyclonaiasg tuberculata

Plethobasus cooperianus

Quadrula pustulosa

Actinonaias ligamentina

Number

11
1

1
1
I
1
i
1
2
2
H
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APPENDIX A: EXPLANATION OF VARIABLES USED FOR ANALYSIS OF MOLLUSC

BUOY

QUADRAT

CORBICL

CORBICZ

NUMUNTO

DIVERS

EQUIT

UNTONIDL

UNTONID?

EBENAL
EﬁENAZ
DONACIFI
DONACIF?2
FRAGIL1

FRAGIL2

DATA COLLECTED FROM A GRAVEL BAR ON THE 0OHIO RIVER NEAR

OLMSTED, ILLINOIS

A total of six quadrat samples were collected from each of four

buoys.

A total of 24 quadrat samples (0.25 mz) were collected by the

diver.

Corbicula/mz

Corbicula, tissue dry mass (TDM)/m2
Total unionid species/quadrat
Shannon-Weaver diversity index

Equitability index, or ratio of observed to theoretical maximum

diversity
.o 2
Total unionids/m
Tissue Dry Mass for all unionids/m2

. 2
Fusconaia ebena/m

F. ebena, TDM/m2

Truncilla donaciformis/m2

I. donaciformis, TDM/m2

Leptodea fragilis/m2

L. fragilis, TDM/mz



#

REFLEXAL
REFLEXAZ
PUSTULL

PUSTULZ

PLICATAL
PLICATAZ
ELIPSAR]
ELIPSAR2
VERUCOS1
VERUCOSé

QQUADRU1L

QQUADRU?

QMETANT

QMETAN?

QNODULI

QNODUL2

MGIGANT1

MGIGANT?Z

- Obliquaria reflexa/m2

- 0. reflexa, TDM/m2

—- Quadrula pustulosa/m2

~ Q. pustulosa, TDM/m2

—~ Amblema plicata/m2

- A. plicata, TDM/m2

- Elipsaria lineolata/mZ

- E. lineolata, TDM/m2

. . 2
- Tritegonia verrucosa/m

- T. verrucosa, TDM/m2
2
- Q. quadrula/m
2
- G. guadrula, TDM/m
2
- Q. metanevra/m
2
- Q. metanevra, TDM/m
2
- Q. nodulata/m
2
- Q. nodulata, TDM/m

- Megalonaias gigantea/m2

- M. gigantea, TDM/m2



