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PHESEMTATION OF DATA

e freshwnter naiads of the Wabash Hiver have
hoon studied intermittently for over 100 years by
both vonchologists and commercial shell collectors.
ftiag from the 182074, the pupers of Thomas Say,
2f New Hurmony, Tndisna, are among the first pu b
Vished on the American freshwater Mollusca. Call
P 1u00) referred to Say ss the father of American
conchology,  The extensive work of Say facilitated
the deacription of many new species of freshwater
navads, updeted distribution data for others, and
catablished the Mollusca of the Wabash River among
(he Bbeat known in the United States.

From the 1820"s until the 1880’ s, little was pub-
{yabed on the Wabash River. Stein (1881) issued a
catoligue of Indiana naiads which listed species
{vom the ares but didnot give exact collection lo-
cataonn. Most of the material of R. Ellsworth Cail
sex published between 1885 and 1802, He assembled
the scattered datas on Indiana Mollusca snd listed
of nainds from the Wabash Biver. His
drecriptive catnlogue of Indisna fauna {Call, 1900)
o ate of the most complete publications on the
{sune of any state to date. bUnfortunately, iike
anct of the early conchologists, Call apperently
cvpwrdecrd unnecessary the delineation of collection
laratinns, He did state that species and indivi-
dusls wbounded inthe Wabash River below Terre Hau-
te, Indiana; and that Quadrule metanevra (Raf), &.
wudulata (Raf ), G, cylindrica {Sey) mnd Cyprogenia
crimuate (Say) often were found 1in large numbers
an gravel bars in fairly swift water (Call, 1900).
{all £1896b) compared the molluscan faunas of ten
drainitge basins of Indiana, and demonstrated that
the richest faunas pccurred in the Wabash and Ohie
dcarnages. ile stated thut he knew of beds of ne-
. miled in length, /with/ encormous guan-
citses of these animals’ (Cafl, 1900).
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Blatchley and Daniels (1902} published a supple-
ment to Call's catalogue (based primarily on col-
lections by Daniela) which added 91 species and
varieties of land and freshwater Mollusca to the
fauna of Indiana. They gave specific collection
locations for only two species {Table 1), Daniels’
(1903) report iz a check list of Indiana Mollusca
with the first extensive data on collecting sites
{refer to Table 1). '

Baker (1906) assembled the aveilable information
on the molluscan fauna of Illinois. e checked
private and public collections and included data
from unpublisheéd listsprovided by Illinois concho-
logists. Baker reported the coliection of 1l spe-
cies of naiads from Mc. Carmel, Illinecss (refer to

Table 1).

Goodrich and van der Schalie {1944) compiled the
information on Indiana Mollusca, and analyzed 1%
in relation to Ortmann’s theories regarding the
succession of mussels throughout drainage basins,
This paper {Ortmann and Walker, 1922) provides the
best coverage of the naiads of the Wabash River,
Tt therefore has been used as a hasis for Table |
and for nomenclature throughout the report. Three
transitional zones were noted in the Wabash River.
The Southern Zone extends from Grand Chains to the
mouth of the River (Zome of Influx), and the Large
River Zone extends generally between Tippecanoe
County snd Posey County near the mouth. The Zone
of Influx and the lower portion of the Large River
Zone are in the study area: Mt. Carmel, Illinois
to the mouth of the Wabash River. The Lower Zone
is unique for it contains several species atypical
of the Wabash drainsge fauna. Fifty-two species
are recorded from this zone {Goodrich and van der
Schalie, 1944). Records for Cumberlandia monodonta
(Say), Dysnomia flexuosa (Raf), D. personata (Say),
D, sampsoni (Lea), Proptera capax (Green) and Simp-
soniconcha ambigue (Say) are restricted to this
Yower area of the Wabash River.

The most comprehensive study of the naiads of the
Wabash River drainage was the survey of the commer-

cially valuable mussels of the Wabash and White
Rivers by Krumholz, Bingham, and Meyer (1970}.
During the years 1966 and 1967 they made 99 col-

lections using a crowfoot bar, by scuba diving and
hend-picking at 63 sites in the Wabash River, the
White River, and the East Fork of the White Biver.
Nine of these collections were made below Mt, Car-
mel atriver miles 8-9, 16-17, 20-21, 30-31, 40-41,
51-52 (highway bridge at New Harmony, Indisnal,
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6267 (Grayvitle, Illineis), Ti-72, and83-84 {Craw-
Jeyville, Indiana). Species taken at each listed
site {personal communication, Dr. Krumholz, 1975)
are included in Table I, Unless the sites corres-
pond with other categories listed in the table,
thev are listed primarily under theheading Mt. Cer-
mel to the mouth,

Parmalee (1967) compiled the available
ture

iitera-
on [llinois Mollusca (naiads) but his state-
ment that systematic collecting in  recent
years suggests consgiderable work had been done
in the lower Wabssh shortly before he prepared his
paper. He specifically located the collecting site
of Dysnomia simpsoni JlLea) atv the Little (hains
archeological site in White County, Illinois, thus
indicating its ancient distribution in the lower
Wabash River during prehistoric time. He assigns
the distribution of many species to the lower Wabash
River, but unfortunately dees not note definite
collection sites,

The report of Meyer {1968} was based on work done
during the study made by Kruwholz, Bingham, and Me-
yer (1970G), 1lis summarized data include the speci.
fic site locality for collected species (Table 1},
Meyer (1974) reports the collection of several na-
iad species in the lower Wabesh; but definitive
site records are not included.

METHODS

in order to include all possible components of
the naiad fauna of the study area, a complete lit-
erature survey was conducted. The preparation of
a baseiine for the present naiad population was
vompliceted by the jack of definitive records from
the early 1800 s to the present. Generally speci-
fic locatton data are not given for most of the
collection sites, collection methods are not de-
toiled, and stream conditions at the time of col-
lecting are not defined. Additionally, the syno-
nymy issuch that extensive library work was neces-
sary to discriminate between species. For example,
Micromya nebulosa Conrad, not included in this re-
port, had been known by 26 names by 1944. Present-
ly the generic name has been changed to Villosa
(Burch, 1973}F.

In reviewing the data available from the time of
Thomas Say in the i820°s, through the less inten-
sive work of many other conchologists of Indiana
prior to 1900, it appears that only the extensive
fietd work of Call may have covered the part of the
Wabash under considerstion in this study. The com-
prehensive survey by Krumholz, Bingham, and Meyer
{1970) wes directed toward the commercial species;
but their samples should have produced a represen-
tutive collection of the species at each sampling
statiom.

If a close correlation exists between the 1966- '

1967 and 1975 deta, the report by Krumholz, Bing-
ham, snd Meyer should be representative of present
day populations, Their data were of specific value
in providing the baseline date for present day na-
iad fauna of the lower Wabash River, For these
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purposes it was assumed that spot sampling of the
section of the stream under study would permit »
comparison with spot samples fram the above men-
tioned collections, and thus provide @ basis for
speculating sbout the present natsd community,

It was recognized that, regardless of the type
of survey, only a portion of the avaz lable stream
bottom habitat could be sampled. Call (1H%4) seus
s classical guide for comparisons and projections
of data, ‘Ofteninthe case of the most common spe-
cies, numbers of individuals are spasmodically
great; then years go en and few of certain forms
are to be found.’  Apparently, speaking of rare
species, Meyer (1974) wrote, ‘They may live in un-
sampled habitats, or simply be rare and very dif-
ficult to obtain. their absence may be more
epparent than real.’

In an effort to resample properly (in part} the
areas sampled during the 1966-1967 survey, a long-
time commerciel mussel cellector, buyer and button
cutter was employed. A second collector, who ope-
rated the boat was utilized. Collectively, their
experience on the Wabash River totaled 115 years.

Techniques used included a complete set of brail
equipment as is used on the riiver today. A% inch
wetal bar (a crowfoot Bar) to which 56 strings of
two hooks each were attached, was used fordragging
the bottom for shells. The hooks were treble hook-
like in nature, without barbs. A ‘mole’ made of a
piece of plywood was used to steer the beat while
floating with the bar on the bottom. 1t was not
needed to increase the floating speed, because the
current during high water transports the boat at
ample floating speed. The brail was secured over
the front end of the boat and the 'mule’ was fitved
behind the outboard metor where it could be used
for the desired boat maneuverabilivy.

Tt was believed that intensive brailing at eight

“locations from Mu. Carmel to the mouth of the Wa-

bash (Figure 1} would provide sufficient data for
a comparison with data of Krumholz, Bingham, and
Mever (1970Y. A spot sampling survey was conducted
during the week of June 23-27, 1975, The collecting
began at Mt., Carmel and a new location was sampled
each day. Brail sampling varied from four 30 min-
ute tows in productive mreas to twelve 20 winute
tows 'in less productive areas. The number of tows
insured that bers, if they were present, would he
sampled. Table 2 reflects the data resulting frow
the 1875 survey.

Mussel collectors, on the Wabash River, conaides
that high spring waters yieldoptimim brailing con
ditions; however, flood stage prevents hrailing.
Too much silt after sharp rises of water level iw
midsummer causes the shells to close; however, sitt
does not seem to have the same effects during the
high spring waters. Increased water temperatures
of midsummer either cause the mussels tobury them-
aeives or close, indicated by the number of semple
sizes which are diminished under such conditions.
A greater variety of mussels can be teken duving
tow water, when the bars were partially exposed.
The Ohio Hiver area on both sides of the mouth of
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wrhi 1z, Bingham and Meyer, 1970 {9) Personal conversation with mehohr {1966-87 records)
" =rostingkiey, 1885 ’ {10) Clark 1975 records
wy o tarmd 1975 and Crawleyvilie 1966~67 data combined '
the Wubash River waa not  sampled, The Kentucky faunal setring. He believed that many of the best
Bepr tment of Fish and Game, the Illincis Depart- collecting grounds sampled by Say and other early
g ment. of Conservation, the Indiana Department of naturalists had been physically, chemically, and
3 Natusal Hesources, and several local mussel col- biologicaltly altered by his time. He called atten.
Pectnrs were contacted for results of studies, Af- tion to the need for more information. ‘A further
ter reviewing Williams {196G), it appeared that his  necessity for immediate action so that the original
findings might fill the disparity of information inhabitants of the state may be listed lies in the
un thenatad popuiation around the mouth of the Wa- danger of extinction of very aany forms’ (Call,
G bash Hiver. Personal compunication with br, Wil- 1894} .
4 Prams provided the informution necessary to apecu-
Pate about the present aaiad population in the vi- Three of the species liasted in Table 3 have been
sintry of the mouth of the Wabash River. questioned.  Goodrich snd van der Schalie (1944}
. considered Plethobasus cicatricosus Suy Lo be a de-
BISCUSSION OF DATA formed or 'unique’ specimen. They alse felt that
& Leptodea blagtchleyi (Daniels) needed wore study to
@ Understandably, some of the species reported {rom determine the relationship between it and L. lep-
ke Wabash Biver in the edrl) 1820° 5 have not been todon (Raf.). Doniels {1902) remarked about the
¢(ﬂi«zl€d for many years. Call (1894) stated, similarities of anatomy and shell characters of the
“ihe habits of our mollusks are so peculiar that two species. ¥t sppears from the literature that
eertain seasons present sometimes many forms which specigens of the wentioned species have been col-
Parl Lo appear again for several successive years,' lected only ot the type locality listed in the Good-
Hin inwight into present day problems of environ- rich and van der Schalie report, ‘... more carefyl
mental concern is suggested by his interest in bi- study may suggeat that Dysnomia sampsoni (Lea) is
alogical significance of the naiads. in the total a variant of purpleza representing a rangiana as-

pect of it a3 it sppears in the larger rivers.'




ﬁ(lvnlzflc Name

Table 7. Species af Nafads ¢ollected in the lawer Wabash River during
the 1M appvey, with common nases
in the ared,

and entimated abuiwlance

Copmon Name

o e st o e

Abundance *

fonby e pernv1ana
kl!:iLxu crassidens
chunus

Ly

P1 na Lqrdatum
giviE)
Proplers capax
Quadr ula metancvra
fluadrula nodulata
Quadruld postulata
i

quadrula
?r)tljanla VEPTUCGS
Frunei)1d donaciformis

Ttunclila Truncata

Elephant ear
Niggerhead
Pig-toe

yellow sand shell

Bank creeper

Pockethook

wnite heel splitter
Thin paper sheld

Pink paper shell
Washboard

Three-norned Wartyback
Glossy-back

Heel-splitter
pockatbook
Monkey~face
Warty-back
Pimple-back
Mapie-leaf
Buckhorn
Fawn's-foot
Decr-toe

* fpdapted from Meyer 1974 for comparison

Canmon
Common
Rare
Rare
Rare

Rare

Uncommon
Uncommon

Rare

Common

Commen

fare

Abundant
Hather {ommon
Rare

Rare

Rare

Rather Common
Rather Conmon
Abundant
Abundant
Uncommon

Rare

Rare

Abundant--Found at 3 of § stations- one of the predominant spec;es

Common  --Found at 3 of 5 stations- th
Rather Common-~Found 2 of &
Uncommon--Found at 2 of & stati

wree or more specimens at each

stations-three or more specimens at each

Rare--One one or two taken during the survey.

Table 3. Wabash River Najads from the lower portion of
with estimates of abundance {from Stansbery, 1970).

jons-ono or two taken at each
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the stream, which are reported as rare anu endangered

Species

Abundance

Cumberlandia monodonta {3ay)

Ty [Rafinesque)

BTetnobasus cicatriosus (Say)

bea cTava (Lamarck)
ancrn=R cyTindrica (Say}
Anodonta suberbicuiata {Say)
Uil anci& ambiqua {(Say)
3 ans (Lea)

rsonata {Say)

Sulc dta {Lea)

Fap1is (Lea)
Obsvarla retusd (Lamarck}

onala subrotunda {Lamarck}

PTothobasus cooperiands {Lea)
SriobLaius cyphyus (Rafinesque)

{Rafinesque)

s orbiculata (Hildreth)
,eptadon"rnafxnesque)
: _D}atfniey1 {Daniels)

cafl {1900}

Very rare

Rare

Common

Common

Common

Common

Common

Yery common
Rather common
Yery rare
Yery rare
Abundant
Rather rare
Rather common
Bescribed 1903
Common

Rather common
Not conmmon

Goodrich & .van der Schalie {1544)

Rare

Rare
Relatively rare
Rare
Relatively rare

ot common

Rather common

Relatively rare

Rare

"Quite well represented“
Rare. '
Relatively rare

Rare -

Rare

Relatively rare?
Relatively rare?
Rare

0f doubtful occurrence
of doubtful occurrence
0f doubtful srourrence
Of douptful ocourrenc:
Uncommon Lo rare

0f doubtful occurrenc
Not common?

Not common

0f doubtful occurrenc
tincommon to rare

OFf doubtful occurrenc
Rare

tncommon 1o rare

“Now absent?"®

0¥ doubtful occurrenc
incommon to rare

0fF doubtful occurrent
Not inciuded

Of doubtful peLurrent
Of doubtful ocourran




arrence
LETERCE
arronce
urrence
@

UrTence

yrrencs
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urrence

o
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Table 4, HNumhers of Species of mussel collected by crowfoot bar from
the same 10 one-mite sections of the Wabash River in 1906

and 1967.

Species

1866 1987

Alasmidonta marginata
Fnodontoldes terussacianus
Lasmigona tomplenata
Lasiigona conipre
Strophitus ruges

Rctinonatas carinata
Lampsi1{s anodontoldes
LampsTTTs ovata ventricosa
Teptodea fragitis
Obliquaria reflexa
Ohovaria olivaria
Obovaria subrotunda
Preptera alata
TrunciTTa truncata
Anblema costata
Fusconaja ebenus
Fusconaia undata

(Juadrula metanevra
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa

TOTALS

Ho, Taken Ko, Taken

} .

] .-

B 2

i 1

5 -
43

) .-

g 4

16 4

.- 1

44 15

1 ——

5 -

] —

1 i

1 -

i -

1. -

15 -

24 -

110 1

5 1

297 56

ft 15 suspected that implications of Call (1894)
goncerning the extinction of many forms in Indiana
mey have bocome a reality during his Life, ile de-
actibed two of the species listed in Table 3 as
very rarc, His comment that he had seen specimens
of Cumberlandia monodon Say raises the questions
¢s to whether he found one during his intensive
callretiog of if it for all practieal purposes had
bocome extinct inhis day. Dysnemiae flexuosa (Raf.}
wnn conridered by Catl (1900) to be a species which
was, '...by no means common in recently formed
callections,' He only collected this species from

the Ohio Hiver. Unil {1900} considered [lysnomia

geraonnta {Say) to be very rare; as he did not take
2 epecimen during his intensive collecting. Addi-
tinnnily, he reported Dysnomia sulcata {Lea) to be,

regarded as rare,’ He stated that his deserip-
tion, '... is hased solely on two females, the male
pat being st hand when it wes made, though it was
sftervards received for figuring.' Such a comment
indicstos a scarcity of specimens and raises ques-
tiwna ns to whether Call actually collected it, for
‘only teo females were available when he wished to
sketeh 1.’

Lastena lata (Raf.) was described as rare by Call
tiaun). Jes habit of burying itself deep into oud
wnd gravel bars may be why Call considered diffi-

culties in collecting were related directly to its

spparent paucity. All Indiana authors have con-
sidered it rare,

Cali (1900) commented thatProptera capax {lreen)
was by no means a commen shell in Indiana, and was
known only from the Wabash. Goodrich and van der
Schalie {1944} restricted its distribution in In-
diana to the lower part of the river and reported
1% rare.

Tt thus appears that atleast five of the species
included in[])able 3 and in the list of rare and en-
dangered species of naiads (Stansbery, 1973) were
rare and endangered before 1900, From an analysis
of Indiana literature on freshwater naiads, it ap-
pears that some of these may have heen collected
only once. The old records were carried through
the literature each time & new list was prepared.
Thus, only a few specimens of each were known from
the State of Indiana.

Table 3 indicates that Call (1900) reported three
of the listed species as Rather Common, six as Com-
mon, one as Very Common, and one as Abundant. The
status of four others was not reported. Of those
considered Hather Common by Call, one is reported



to be Uncommon te Rare by Parmalee (1967}, and the
other twoe to be of deubt{ul occcurrence, Parmalee
al so considers three of Call' s common species to be
of doubtful eccurrence and three mere to be Dnecom-
mon to Hare. Table 3 shows that {al}l considered
Dysnomia perplexa {Lea) to be Abundant, and Simp-
sontconcha ambigua {Say) te be Very Common, as com-
pared to Parmalee who reparts the first to be bn-
common to Fare and the latter tobe of doubtful oc-
currence,

It js evident thoat considerable change in the a-
bundance of the Mol lusca of the Wobash has oceurred
since the species were {irat studied. Others that
could be added to the list of species discussed

above are included in Table 3.

It is possible that such species as Uniomerus
tetralasmus (Say), Anodonta grandis {(Barnes), Prop-
tera alata {Sey), Lampsilis anodontoides (Lea) and
L. ventricase (Barnea) have increased in abundance
since many of the oxbows have become severed more
completely from the main stream, and sand and silt
have replaced the gravel bars.

None of the species listed in Table 3 were taken
during the 1966-1967 collections. Only two speci-
mens of Proptera copax (Green) were taken in 1975,
one in the New Harmony area and the other in the
Mackey Isiand ares. This would indicate its rari-

ty.

The 1966-1967 survey {Table 4) produced two spe-
cies not taken during 1975 spot sampling: Anodonta
grandis Say and Actinongtgs carinata (Barnes). 1In
general the conditions during the 1975 sampling
period must have been exceedingly favorable, feor
nine species were collected inthe study area which
were not found by Krumholz, Bingham, and Meyer.
These authors use Amblema costata Hafinesque, the
small stream form, and the 1975 data use Amblema
peruvigna (Laemarck), the large stream form. Simi-
lur statements could be made about Lampsilis ovata
ventricosae (Barnes) usedin the 1966-67 survey data.
Goodrich and van der Schalie (1944) stated, ‘L. o-
wata is definitely a species that inhabits large
rivers and there are transitions into the headwat-
ers that comnect L. ovata through the form L. o,
ventricosa with L. wentricosa.”’

Only brail sampling was used in the 175 survey
as compared to that method plus scuba diving and
hand-picking in the 1966-1G67 survey, The effort
made at the '&ast of Maunie area’ illustrates the
incongruities of sampling in a2 large river. Six
brail hauls were made at intervals across the stresm
so ns to obtain a representative sample. The hauls
were approximately ene-half mile long. Mussels
were obtained during twoof the six hauls and these
collected in adjacent brailed areas. Fach
time haulm were made over a relatively hard bottom
of gravel and rubble, shells were tuken. Shells
were not collected u few hundred feet on either side
of the bar. The chances of finding these bers,
known to mussel collectors as mussel beds, are re-
mote unless the stream has been visited at low wa-
ter. The vast experience of the twe collectors
used during the 1975 study is believed to have made

were
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the differences in the hsuls of the 1006-1967 und
bhe 1975 coilections. Sizes ond ages of the speci-
mens taken in the 1975 survey indicated they were
available during the earlier study; but as previ-
ously suggested, every habitat im a stream cannot
be sampled.

Two collectors brailing over the same area can
reap different harvests quentitatively.  The dif.
ference in harvest from the same area in two con-
secutive years is evident from data given by Krum-
holz, Bingham, and Meyer (1970). The sample drop-
ped from 21 species and 297 sheils in 1966 to 1]
species and 56 shells in 1967, Only one species
was taken in 1967 which was not fourd in the 1906
harvest. The reduction per collection site renged
from 10 down to 2 species and 45 down to 7 shells.

The sbundance of the naiads of the Wabash River
has been reported in general terms: Abundant, Very
Common, Common, Rather Comnon, Hather HRare, Rare,
and Very Hare. These terms are biased 1n uccord-
ance to the experience of each collector; but they
offer some means of quantifying the populations as
indicated in each study. Meyer {1974} has defined
the use of these terms as they are related te his
report. A comparison of data from Table 2 with
Table 5 from Krumhelz, Bingham, and Meyer (1970)
indicates slight differences of minimel importance,
Sampling problems discussed previously could ac-
count for differenmces found in the data of theae
two tebles. The greatest difference is in the ra-
ting  of Obliguaria reflexa {Haf.) -~ (Rareinthe
19661967 survey and Abundant in the 1975 veports),
A review of the ztandards used by Meyer {1974} and
those set up for the 1975 data, indicates that con-
siderable error in judgement is possible. The re-
ports agree that Guadrula guadrula (Raf.) and Qun-
drula pustulosa {Lea) are the most Abundant spe-
cies, that Obovaria olivaric {Hal.) is Relatively
Common to Abundant, and that the Amblema, Leptodea
fragilis (Raf.}, Tritogonia verrucosa (Barnes), and
Lampsilis ovata ventricosa complex follow in order
of nbundance,

The 1975 take of shells revealed only a small
number of immature mussels. Most of the shells
collected would have satisfied the 2%-inch legal
height required by Illinois law., For example, of
36 Quadrula pustulosa (Lea) taken east of the Mau-
nie, only six were of illegal size. On the other
hand most of the Obliguaria reflexa Rafinesque col-
lected were undersize andmany were under 1% inches
in height. Lopinot (1969} reported the percentages
{by species) of shells under the 24 inches 1in
height in the stock piles of buyers. This infor-
mation was collected by Illinois biclogists and in-
dicated that approximately 42 percent of the shells
harvested from the Wabash River in 1967 were less
thon 2% inches in height. Over 50 percent of the
Fusconain undata (Barnes), Quadrula metanevra
{Raf,), @ pustulosa (Lea}, Q. quadrula quadrula
{Raf.), ¢, nodulata {(Raf.), Obliguaria reflexa
(Raf.}, and Obovaria olivaria (Baf,) were of smail
sizea. ¥{ a crowfoot bar is designed for selecti-
vity, larger specimens are collected more readily
than the smaller ones,
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Table 6. Species and abundance of nyssels cotlected

mites Ba2-862, Septewber 5, 6, 1967,

Location
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on the Ohioc River,

Species

Abundance

Mile 843.2-844 (from wouth of Lost
Creck to Tower Highlands Rocks,
ending one wile above Dam 49),
Specimens taken 40 yards from
Rentucky shore in water 12-17 feet

Mile B57-85%8 (from directly opposite
Millrace Slough to tmediately above
Shawneetown light),  Specimens taken
125 yards from [1linais shore in
water 12-18 feet deep.

Mile 853-859.5 {SCUBA collections
from 21 square yards, 10 yards from
shore on 11linofs side of river).

Hile B59-859.5 (brail samples taken
50-125 yards from the [iiinols shore
in 12-18 feet of water).

Fusconaia ebenus
Pleurobema Cordatum

Quadiula quadrata
gﬂﬂﬂiﬂih pustulosa

asmigona complanata

AuhTeimd Costata
Yuadrula quadrula

Quadrula pusiulosa

Megalonaias gigantea
glliptio crassidens
Iritogonia verrycosa

fusconaia ebenus
PTeurohena cordatum
fublema costata
Quaded [a quadru)a
Quadrula pustulosa

LanpsTiTs ancdontoides

Menalonaias gigantea
Plagiola Tineolata
Obtiquaria reflexa
Proplera alata

Tritogoiia verrucosa

Leptodea laevissima

fusconaia ebenus
Fleurobeina cordatum
fb Tema costata
Juadrula quadruta
Quadrula pustulosa
Quadrula mefanevra
Ubgvaria olivaria
Megalonaias yigantea
flagiola Tincolata
E1ptio crassidens
Obliquaria reflexa
Tritogenia verrucosa

Lampsiiis anodonto)des

— ram
o] P RO B O W L Oy &R N MO L LR BS ON o WO —

™S — ™ P —
et LR L PN ke P A WD (R

These data suggest that natural recruitment ex-
ists in the Wabash for the species mentioned. We
might add that three specimens of Quadrula cylin-
drica (Say), andYisted on rare and endangered 1ist
of Stensbery (1970), were measured by the biolo-
gists. All three were under the 2% inch measure-
ment. Data by Lopinat (1968) indicate a large har-
vest of young mussels will affect the future har-
vest and possibly the obtaining of large shells,

Mesars., Callins and Carroll, who assisted in the
1975 spot sampling, stated thet they rarely had
seen a Megalonaies gigantea (Barnes) or an Aablema
Spp. under three inches in length. Lopinot (1968}
measured 896 of the former and 925 of the latter
species. Most of the Hegalonaios and only three of
Anblema were under 24 inches in size,

The bed of Ohio

River naiads, closest to the

mouth of the Wabash was studied by Williams {1969},
Although not considered to be & large bed, its in-
habitants are commercial species {(Table 6). Wil-
{iams believed the bed to have been a part of the

larger bed downstream,

In June 1975, Dr. Willjams spot sampled some of
the heds of naiads which he had worked during &
1967 survey. He found them to be essentially the
same as vhen first sampled, Specien. composition
was about the same and recruitment was ocourring,
He is of the opinion that conditions in the Ohio,
near the mouth of the Wabash, are approximately the
same asin 1967, and that there is little reason to
believe the mussel beds of the area have been al-
tered since that survey,




STERKTARA HO. 61, MARCH 1976

REASONS FOR CHANGES 1K THE WABASH
RIVER RALAD POPULATION

Catl (1894) found that fuctars exister at least
HIN vears ago which could have ceused the demise
of “the Yess adaptive and/er tolerant specics of
Preshwater naiads,  Lall further stated, 'The sew-
age of towas snd villuges, the refuse of factories
and  other mansfocturing plants, the gradual en-
cranchment on the primitive forest, the drying up
of streams, the drainage of swamps, the general in-
crease in Lifled lands, these ol conspire against
Lhe chances of perpetuity of a rich molluscan fau-
na, ' fle described man as the greatest epnemy of

motluscan  life, and added, 't 1is believed that
many of the fine collecting grounds knows to Say
sl the eurly noeturslists have in this way been
rompletely  destroyed.” (Call, 1900). Further, he
tmplicates dam building, which prevents free {ish

migrations, as causing the almost complete extinc-
tion of some forms of unionids. A report by van
dee Schalie (1938)  stated thet 8, M, Fllis found
the Mississippi Hiver, from the mouth of the Mis-
sourd to the tuif of Mexico, to be practically de-
vard of mussels. Ellis (1931) atrributed this con-
dition to the tons of silt carried downstream and
deposited inthe Mississippi River by the Missouri,
As van der Schalie stated, 'Mussels, for the most
purt, are extremely sensitive to such changes
refutively few species adapt themselves to the al-
tered hubitats,’

Wurtz {1950} stated that unionid mussels were
guite intelerant to pollution of any kind and re-
ported uncquivecally that freshwater mussels dis-
appear from streams carrying moderately heavy bur-
dens of peilutants. Krumhole, Binghem, and Meyer
(870} cited the work of Forbes and Richardson
{1919} which directly correlated the increasing
fevels of poliution and decreasing ranges and num-
bers of moilusks in the Illinois River. Starrett
€1971) doeumented changes in the distribution of
the more common mussels of the Illinois River.
Meyer (1974) wrote, 'A trend toward restrictions
of ranges and declines in abundance of many members
of the unionid fauna of the Wabash and White Bivers
18 clearly indicated, as is extirpation of certain
speeies.

Parmulee (1967) commented that, 'Species adapted
to sand and gravel bottom environments cannot long
survive inone composed of mud and they are gquickly
destroyed by the smothering effects of =ilting.’
He also considered the changing structure of stream
beds asone of the major factors causing changes in
mussel populations. A constantly changing or shift-
ing bottom will limit and/eor prevent the establish-
ment of mussel beds. "Fach species has evolved its
own combination of optimum habitat requirements and
these differ comsiderably among the various kinds’
{(Parmalee, 1967}, He speaks of pollution and silt-
ing as if they were not synonymous, but of equal
importance.

Purirg the 1975 survey on the Wabash, at least

twenty-five of the clder mussel collectors, who had
spent their lives along the Wabash River, were con-
to learn the causes for the decline of the

tacted

i1

gravel removal operntions as the chief cause, They
explained that the gravel companies employed many
of the mussel collectors to aid with the removal,

The collectors knew thelocations of the good gravel

bars because these were also the good mussel col-
lecting sites in the stream. %hen the gravel was
remaved, the sund and silt washed from it was car-
ried downstream,

Very little of the bottom sampled in the 1975
study was composed of gravel. Most of the bottom
was sand with varying amounts of silt. Lvery spe-
cimen of Megalonaias gigantea {(Barnes} and Anbleme
peruvtana }Lamarek), taken during 1975, contained
[arge smounts of sitt in and around the gills. The
heavy silt load derived from cultivated finlds in
the drainage area, the continuous disturbance of
the bottom by removal of gravel and the resulting
release of sand and silt have combined to produce
a tremerdous sediment load, especially during high
waters., Stream hottoms of silt ard send are usu-
ally unstable and constantly changing., Such con-
ditions are not suitable for the establishment of
mussel beds, :

Call {1900) provides ws with oneof the early
causes for the reduection of the mussel populations,
a cause which has received little attention. He
stated, 'I have seen hogs rooting the largest of
the mollusks from their beds in the rivers of the

south and crushing them as they would apples, re-
jecting the shells and using only the soft por-
tion, '

Callt (1900) also emphasized the importance of
mol lusks as food for wildlife, raccoons and
muskrats destroy thousands yearly, so many indeed
that one wonders how they manage to perpetuate
their species.’ The 'kitchen widdens’ have long
been known by conchologists as a source from which
many of the smaller and rarer shells of -a stream
may be found. Simpsoniconcha ambigea (Say) at one
time were located by finding a pair of shells in a
‘midden’ on the shore. In their specialized habi-
vat, the smaller and rarer shells which were pos-
sibly rare or endangered in the time of Call, were
of the sizes most often collected for food by musk-
rats and raccoons., The vast populations of these
predators inearly days, their habits of underwater
food collection, and their use of small shells may
have made them a greater factor in the demise of
many species than has received consideration.

Call (1960) ranked man as the greatest enemy of
mellusks but did not list commercial collecting of
muyssels as one of his crimes, Both Virgil Carroll
and Charles Collins of Mt., Cermel, Illinois stated
that mussel colieeting started in 1905 on the bar
below the bridge at Mt, Cermel. Since the first
pearl button factory was established in Muscetine,
Iowa in 1892 (Lepinot, 1967), it would seem :that
the Wabesh, especially near the Mt. Carmel area,
has been collected for as long or longer than most
areas in the United States. Carroll and Collins
related experiences of early collecting when up to
1000 pounds .of mussels were collected per day in
this area, The 1975 survey included eight 20 min-
ute brail hauls over this bar. This sampling net-
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ted o total of 16 species snd 54 specimens.  The
total weight of the live mussels waa approximstely
25 pounds.

The total weight of shells taken per day during
the 1975 spot sampling never exceeded 40 pounds.
Tatal brailing time per day didnot excecd § hours.

Thus, in an 8-hour day, BD to 0 pounds of shells,
including non-commercial species, might be col-
lected.

The presence nf a population of {reshwater mus.
sels large enough to support a profitable commer-
cial collecting industry is doubtful., Table 4 1s
a presentationof the harvest from 10 one-mile sec-
tions in the wpper Wabash where shells wre said to
be more abundant, Only 297 specimens were collected
during the 10 miles of brailing. 'The 18 plus ac-
tual hours of brailing during the 1973 survey pro-
duced 178 natads (less than i perhoue),  Some were
not of iegal size or of commercial value.

Carroil and CUellins
a combination commercial fishing and mus-

Messrs,
scribed

sel collecting industry which supported approxima-

tely 50 families in the Mt., Carmel ares in the
19300 s, Mr, {ollins, who haspurchased shells since
1945, estimated that hepurchased about 600 tons of
shells in 1964 as compared to 14 to 13 tons im
1974, Homer Booton of Grayville, Illtnols, haa
collected sheils for 40 years, but hed difficuley
in coliecting enough shells to make 10 to |5 dol-
lars a day in 1974, Other collectars spoke of
earning $30.00 per day when shells brought only 3¢
per pound {teday they bring 10¢ ro i0¢ per pound).
Residents along the river, cast of Maunie, esti-
mated that they could eollect $10.00 ro $15.00 in
shells perday; but this does nat cover the cost of
equipment and labor. .

Lopinot {1968} reported a decrease in the Wabash
River harvest from 919 tons in 1965 te 317 tons in
1967, Callins paid between 3350 and $400 per ton
for mussels in 1965 as compared to 3300 for three
ridge {Ambleme spp.) and niggerheads (Fusconala e-
benus {(Lea), and ¥$200 for muckets (Actinonatas ca-
rineta {Barnes) in 1975, According to Lopinot
{1968}, 4,688 mussel collecting licenses were sold
in 1934; but the sale dropped to a few hundred, or
less, for a period of nearly 30 years. Sales re-
turned to 1,27% in 1966. These figures reveal the
pressures which may have been exerted onthe Wabash
mussels by licensed Illinois clammers, Indiana
sates of licenses may have been equivalent. At
ieast sales probably followed & similar trend be-
cause Wabash River shelis brought a higher price
than those from other atreams, snd would have at-
tracted mussel collectors.

Collins recalled that one year, probably during
the late 1920's or early 1930's, his uncle sold
nearly $1500 in pesrls from mussels collected in
the Wabash, He stated that his father collected
several times a&s many mussels sa his brother, but
he found very few pearls of any value, Collins
stated that he paid 3300 for a pearl in 1963, buv
he recalled two or three that had sold for 800 to
$900 in earlier years.

Regardiess of the factors discussed which would

. show weigh bills for

aof Mt. Carmel de- .

© Thus,
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contribute to the decline inthe Wabash Biver naiad

fauna, contacts with numerous commerical fishermen
revealed that e considerable guantity of "hockle-
backs' (Scaphirhynchus platerhynchus (lufinesque),

or shovelnose sturgeon are taken in the lower part
of the Wabash, One fisherman stated that he could
1500 pounds taken during the
spring of 1975, This fish conld act as a major
predator on amall naiads. Their presence would in-
dicate that the stream bottom in many areas still
provides desirable habitars for the small mussels,
Trautman (1957} quoted several fishermen as re-
porting that this sturgeon congregates wherever
there are large quantities of small clams and snails.
Most of the fishermen contacted along the Wabash
reparted that the sturgeen were taken in large num-
bers only in the lower part of the river, probably
below the Urand (hains area,

CONCLUSIOKS

the history of mussel collecting in the Wabash
Hiver was reviewed to determine the species reported
in early collections. Some of the species which
are considered 'rare and endangered or extinct’
{Stansbery, 1970) may have been taken only once in
the Wabush orwere rare or endangered 75 years ago.
factors which caused the demise of several
species have existed for possibly 10U years, and
are not necessarily of recent origin.

Changes have occurred in the natad faunas, frow
T listed by Call (1900}, 75 by Goodrich and vun
der Schalie (1944}, and 30 in the 19661947 survey
by Krumholz, Bingham, and Meyer {(Meyer, 1974). How-
ever, no re¢ent intensive and cxtensive sarvey has
been made of the entire Wabash Biver droainage from
which comparisons can be made with the state-wide
compilations of Call (1900) and Geodrich and van
der Schalie (1944) who included all known records.
Krumholz, Bingham, and Meyer (1970) proved that
different collectingmethods produced different re-
sults, and that sempling the same area in different
years produced dissimilar results. Each method has
its value under different stream conditions; and
only a combination can provide the most reliable
data. Thus, the comparisons of the data on Indiana
naiads are not necessarily valid unless the methods
used  to collect them are the same.

The 1973 data compare quite favorably with those
ohtulned during the 1966-1967 survey when compared
on the basis of abundance used during the earlier
survey, These data from the two surveys indicate
that a population of commercially valuable mussels
exists in the area of the Wabash from Mu. Carmel o
the mouth; but the numbers are such that they can-
not support & vieble collecting industry. 'The da-
ta also suggest thet few i1f any of the rare or en-
dangered species exist,although intensive collect-
ing during low water stages would add considerably
to the credibility of this auppesitios.

The shiftving send end silt bottom of this lower
section of the Waobash River does net present a de-
sirable habitat for most of the rare or endangered
species of freshwater naisds, or the more commer-
cially valuable shells. The constant and aystems-
tic removal of the

better habitat (gravel bars),
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the resulting resaspension of sand snd silt, plus
that carreied by the stream during high weters, sug-
gest w degradation in the habitat in the future,
considering no control measures.

The suggested possibility of the conseruction of
ane or more locks and dams, in the Mo, Carmei to
the mouth avea, raises the gquestion of their derri-
mental  effects on the wmussel pepulation. Clark
{19710 raised the question 3f the large beds of
mussele tnthe Muskingum Haiver in Chio were present
prior ta the construction of the dams, or did the
‘dams create a set of conditions downstream which
resulted in the creation of the favorable habitag,
"and thus the establishment of the mussel beds,
There seema to be a definite correiation bebween
the locations of the mussel beds and the dams.

Lajroundments donnt have the same effects on dif-
ferent speeies of mussels,  The 38-foot power dam
in the Auglalze Hiver near Defiance, Ohin, in the
area collected by Clark and Wilsen (}912) created
an impoundment behind it, Personal cellections
from the area would indicate that Cuadrule quadrula
{Raf.), . pustulesa {Lea), Lasmigona complanata
(Barnea} andProptera alata {Say) were benefited by
the impoundment snd were reproducing in large num-
bers. Undocumented information coming {rom work in
the TVA reserveirs indicates that mussel fisheries

are becoming reestablished insome reservoirs where,

species have thrived under impoundment conditions.
Even some of the rare or endangered species seem
Lo be abundant in muddy bottoms. €all {1900) stated
that Yvsnomia flexuosa (Raf.), '... should be sought
in deep and muddy bottoms Tt is inconceivable
that impounding the Wabash behind relatively low
dams will bring back such rare species, but some
could thrive under conditions similar to those which
may be created both above and below dams and locks.

Finally, a quick appraisal of the area would aeem
tn indicate that most of the rare or endangered
species of munaels already are extinct, and that
the populations of commercially valuable species
are too low to provide a viable mussel economy.
HBoth the removal of the gravel bars and the heavy
sediment load are rapidly destroying the desirable
habitat so that the future for the survival of the
mussels which are present is rather dim. The in-
stallationoflocks and dams, the building of stable
bars unmolested by dredging barge channels, and the
discontinuation of dredging operations on existing
bard, might stimulate a recovery of at least a few
of the remaining species of naiads,
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