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IHTRODUCTION

The lack of information on the fauna and flora of
most of Ohio streams makes 1t difficult to evaluate
the changes which have occurred in the past, end to
postulate the effects of those in the future. De -
teils pertaining to speci fic aress in Ohio are gen-
erally lacking in the literature but they seem to
abound in the files of many Chio scientists. The
federal, state, and local governments, a8 well as
environmental societies are alarmed at the changes
which are taking and will take place with our pres-
ent methods of advancing or improving ouf standard
of living. Consequently, this paper attempts to make
available data collected from the St. Joseph of the
Maumee by the author and Henry van der Schalie, and
Lo pssemble scattered published and unpublished in-
formation on thst river.

Although it iies in one of the crossroads by which
two major molluscan faunas of the United States mer-
ge. the naiades (russels) of this stream received

. only casual consideration.

This information was not the result of a planned

. study, but contains compilations of unscheduled col-

lections as well assome made by Henry wan der Scha-
lie and Harold Harry serving to supplement those of
the author.

GEQLOGY

As was clearly stated {Anon. 1964) ‘The present
lond surface of the St. Joseph River basin is the
product of intermittent continental glacintron which
began about one million years ago, snd ended only a

feow thousand years age. Fout invasions of ice sepi
rated by long interglacial periods occurred. The
last glacier, the Wisconsin, is mainly responai ble
for the existing land forms. fvidence of pre-¥is-
consin glaciation is found south of Hillsdale where
logs reveal a layet of muck, a former land surface,
aboat one hundred feet below the present surface.’

“The glacia) land forms in the St. Jareph (Maumee)
Pasin, such as moraines formed when the 1ce front
was pushing outward and dumping great masses of in-
termixed clays, sands, gravels and boufders; till
plains, fairly level deposits of merminic materials
laid down by the washing of stagnant ice; and out:
wash: deposits of sand and gravel washed from the
melting ice front--have all been altered by subse
quent erosion and soil formation.’

The drainage area of the St. Joseph River is geot-
ly rolling to moderately hilly, due to the uneven
deposi tion of 8 thick layer of glacial vill, Tt has
the rolling surface, smooth rounded slopes, sandy or
gravelly plains, and nearly level clay plains char-
acteristic of glacial erigin. Marshes and bogs a-
bound on the unmodified drife, especially in the up-
per portions of the drainage ares. Extensive peat
deposits and mick deposits occur throughwout the ba-
sin, especially around the lakes, and numerous tami-
rack bogs are present. Hundreds of lakes, ranging
up to acres in size are scattered throughout the ep-
per reaches of the basin. Most of the headwater
streams arise in the lakes or bogs and carry clear
water. Their courses are varied in direction for,
in general, they are governed by accidents of gla-
cial deposition. Headwater streams of the e, Jo-
seph Hivers {of the Maumee and Lake Michigan}, such
as Crooked Creek, Pigeon, Turkey, and Fish crecks
occupy old glacial channels (Smith, Tharp, Bashnell,
and Ulrich, 1940).

The divide between the Mississippi and the S5t
Lawrence drainages passes just west of Fort Wayne,
Indiana and around the rather vague headwaters of
the Fel River in eastern Noble County, Indiana.
‘This divide is nowhere high and is not sharply de-
fined. In places it is 8o indefinite that water

near it at times goes either wy, as in the old gla-
cizl water routes near Ft. Wayne and South Bend.
During the floed of March, 1013, water from the St.
Matys River passed over the broad flat divide imme-
diately weat of Fu. Wayne in @ stream several feet
deep and nearly one-half mile wide. ' {Malouvt, 1922}
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The indefinite nature of this drainage divide is
iltustrated in comments by Dyer (1892), 'The most
impertant of these water gaps is the Pigeon-Fish
Valley, which cuts through the entire moranic sys-
tem [rom the St. Joseph of the Maumer to the St. Jo-
seph of Loke Michigan. Its course across the moral -
nes is thirty miles long, its average width about
one mile, and its depression below the surface on
either side within the limits of 150 feet.' (1892).

The lakes of the Pigeon River Chain are strung in
a course 25 miles long, with Cedar Lake or bag at
the head, from which the stream flows southward into
Long Lake in the Pigeon-Fish Valley, A low divide
exists between the waters of Pigeon Creek and Pleas-
unt Lake, and those of Fish Creek and the St. Joseph
of the Moumee {Dyer, 1892),

In a discussion ofNotropis heterodon {Cope), Ger-
king (1947) evidently referred tothis possible con-
nection in the Pigeon-Fish Valley betwsen the Pi geon
Biver, a tributary of the St. Joseph Biver of Lake
Michigan and Hamilton Lake which drains into Fish
Creel and the St. Joseph of the Maumee. Gerking
(1945) reported Ericymba from the St. Joseph of Lake
Michigan as well as from Hamilton Lake. Wallace
(1973) stated in reference to the above, 'Thus if E.
buecata arrived too late to use the Maumee Qutlet,
it may have reached thelLake Erie drainage by cross-
ing the watershed drainages in Indiana and Ohio.
Possibly both of these means were utilized,’

PHYSIOGR APHY

The St. Joseph of the Maumee arises in the uplands
of Hillsdale County, Michigan. Tt flows in a south-
west direction through Williams and Defiance Countjes
Uhio and DeKaib and Allen Counties, Indiana to its
junction with the St. Marys at Ft. Wayne to form the
Miumee River. One major tributary, Fish Creek, ex-
tends from Ohio into the Indians counties of Steuben
and DeKalb. '

This river 15 100 miles long {Flynn & Flynn, 1904)
of which approximately 35 miles of the main stream
flows through Indiana, 39.5 miles in Ohio and 24.5
miles in Michigan. According to Brown {1944}, 150
wiles of vributary streams of the Maumee River (jts
trabutury the St. Joseph Biver) drain the Mi chi gan
srea of the basin,  Sherman (1932) found the entire
St. Joseph River Basin toinclude 1060 square miles,
A map of Ghio showing the principal streams and
therr drainage areas {1964} indicates that 603 square
wiles of this area lies in Indiana, 238 in Ohio and
219 in Michigan.

The St. Joseph River arises as a small stream at
an ¢levation of about 1050 feet above sea level, and
foils 313 feet {an average of 3.1 feet per mile)
throughout its course (Flynn & Flyan, 1504}, Leve-
rett. (1897} estimated a fall of nearly two feet per
mile. Sherman (1932) reported the same average for
the Ohio portion. An average fall in feet per mile
of 7.5 was reported for Fish Creek, 11,11 for Besr
Creek, 10.7 in Eagle Creek, 7.74 in Nettle Creek, 8
for the West Branch of the St, Joseph River, 11.9
for the East Branch, and 12.3 for Silver Creek.
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Leverett (1897) stated that the stream flowed
throughout most of its course in a narrow plain be-
tween two moranic ridges and its descent was doter-
mined by that plain. He also reported that its val-
ley cuts only 25 to 50 feet into the plain, end that
its bottoms are narrow. In the Chio Water Inventory
Report {No, 11, 1960), the river is described as
meandering widely as it,*.... follows the course of
an old preglacial stream called Montpelier Creek’
{Stout,, Ver Steeg, and Lamb, 1943}.

Soil types of the drainage area are reflected in
water percolation and stream flow. The upper East
Branch of the St. Joseph River drains an area of
fairly light soilsmndhas a stream flow constant and
cool encugh to maintain trout (Anen. 1964). The ca-
pacity of the drainage area to store and release wa-
ter into the streamisillustrated by Kirach's (1895)
report of a flow of 55,000 gallons per minute in the
entire six miles southwest of Hudson, Michigan, and
¢ discharge of 2,000 gallons per minute from Fish
Luke (Hamilvon Lake, Indiana) into Fish Creek. The
Michigan report onwater conditions andusages (Anon.
1964) shows awide variation in the stream flow near
Hudson, from 3,360 c.f.s. in April, 1956 to no flow
in August, 1964. The Chio report on water poilution
in the Lake Erie Basin (1966) listed maximom and mi-
nimum flows of 10,000 ¢.f.5. and 1.6 ¢.f.s. for the
St. Joseph River.

Kirsch (1893) described theheadwaters of the Fast
Branch ashaving a gravel bottom in most places with
some areas of mud. He also reported large drifts
of wood. Farther downstream, the channel of bluish
clay had eroded unevenly, leaving many projections
and numerous holes, withlong stretches of quiet wa-
ter with depths up to four feet. HRiffles were few,
aquatic vegetation scarce, and the water not clear.
The banks of the chennel were six to eight feet
high. Near Edgerton, he describes the main stream
as 45 to 50 feet in width with almost perpendicuiar
banks 8 to 10 feet high. Riffles were few and the
stream was almost free of vegetation. He described
Fish Creek ashaving the upper end dredged, but with
the remainder crooked, swinging from side to side
across the bottom land., Two miles from the source,
its bed was mostly sand, at some places covered with
coarse gravel; but in three woodland areas, it had
targely & mud bottom. Many ditches and springs en-
ter the creek increasing its volume rapidly. It was
approximately 13 feet wide immediately below Fish
Lake, but averaged only seven inches in depth. Every-
where in: shallows, the channel was covered with wa-
ter weeds and algae. Lizards tail was most common
along the shore.

Near Edgerton, Fish Creek was 20 to 25 feet wide
with clay banks about five feet high (Kirsch, 1893).
‘The bottom of the channel is also clay and where
not covered with sand or gravel is very slippery.’
{Kirsch, 1893). He added that the stream was almost
free of vegetation. He deseribed Cedar Creek as

having widths of 10 to 12 feet in the upper reaches,
with depthsofeight to 10 inches and a bottos mostly
of mud, but gravelly on the riffies. [t was dredged
and straightened for two miles below Cedar Lake; byt
the remainder was very crocked with many deep holes
end frequent gravelly shosls.
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An aponymous author (196 4) stated, 'The tand use
pattern of the Maumee Basin is today virenally what
it was a century ago.' It contipues, ' DBscause of
¢he continuing stability of land use in the basin,
traditionsl water resouvce demonds snd uses have not
changed appreciably for many decades. Stream flow,
ws it is influenced by land use, appears to remain
virtusily unchanged.’

The St. Joseph River Basin is rether narrowly hem-
med in between the Ft. Wayne moraine &t the east
and the Wabash woraine on the west, The morsinic
belt extends in anortheast-southwest direction from
the junction of the St. Joseph and St. Marys Biveras
at ¥r. Wayne, Indiana inte the headwaters in Hills-
dule County, Michigan. The drainage basin of the
Sr. Joseph lies almost wholly on its wester:n bank.

WATER QUALITY

Weter quelity data were not obtained when the na-
iad collections were made, and can only be postula-
ted from many isolated bits of data in a variet of
repotts. Ga‘{lagher (1941) described » fish kiﬁ oh
August 23, 1941 It was reported extending into In-
disna. Fourteen species were identified, and local
cesidents were smazed at the large population pres-
ent. The kill started immediately below the point
of discharge of tomato wastes from & cannery. The
correspondence indicates that milk and other cannery
wastes were present. 1¢ also revealed that a simi-
1ar kill had occurred three years prior, at zbout
the seme time of yesr, and at the same location. A
letter to the editor of the Record Harold, Butler,
Indiana oa July 23, 1942 reports cannery pollution
from Fdgerton, and the loss of fish downatream into
Indiana. A letter doted November 18, 1941, from
Thomas Gallagher to L. W. Lawton, Daytom, Chio, 18
based on & fish kill at Edgerton which was correla-
ted with the canneries, A reduction in cannery was-
tes foilowed the jeint inveastigation of this fish
ki1l by the Ohio Department of Health and Division
of Conservation and Natural Resources, and no other
fish kills were reported in a later fetter (Galla-
gher, 1949).

Gerking (1945 reported Cedar Creek, Indiana, wes
poliuted with cannery waslesg and city sewage. He
ctared that near Auburn, sewage from both that city
and Garrett entered the stream. He found only eight
species of fish at his collection station four miles
below Auburn, but 21 species above the city near Wa-
terloo, even though some cannery wastes were season-
ally deposited in the stream near that point. He
reasoned that the sewsge from Garrett and Aypurn
have been effective in limi ting the fish population
for a few miles downstream. He edded, ‘Experience
in the field has led to the belief that the absence
of darters .... fromaslTeam, particularly the rif-
fles, is a geod indication of the presence of pol-
lution.' .

Table 6-2 {Anon. 1964) indicetes that the section
of the St. Joseph River from Montpelier to an arod
ebout one-half way through Defiance County containa
industrial weaates including phenols, oil, cyanide,
C.0.0., rinc, chromine and C.K. Balow this aree and
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_to Ft. Wayne, the stream was found to contain phenol,

oil, cyanide, zinc¢, copper, nickel, and high Javels
of carbon dioxide. This report estimated an anpusl
runoff of 30,000 tons of calcium per year, 20,600
vons of sulfate, 9,000 tons of magnesium, 6,500 tons
of chlorides, 3,700 of silicates, 4,100 sodium, /00
of potessium, 500 tons of total nitrogen, and 149
of phosphate. Table 6-1 of this report indicutes
that the combined municipal wastes of Montpelier,
Ohio, Butler, Aabamn, ond Garrett, Iadiana hove &
BOD of approximately 3, 00 pounds per day.

The over-all water qualicy of the St. Joseph River
was considered good {Aaon. 1966); ut a BOD of 164
pounds per day was reparted for the Montpelier new-
age treatment plant. Dissolved oxygen records of 2
wa/l were recorded saverazl times in summer below
Montpelier; and biological condi tions of gross pol-
lutien wers epparent at thease times.

The stream receives plating wastes of rinse water
of 30 gallons per minute containing cyanides, chro-
mium, cadmium, end copper at Edgerton, Ohic {Anon.,
1953). At low flow these wastés produce critical
conditions, Cannery wastes helow Edgerton must b
controlled to maintein desirable water qualivy; and
Edon has no public sewer system {Anon. 1953).

At Aubum, a g&s monufacturing plent, located on
4 tributary ditch which empties into the S, Joaeph
Biver, has at times di scharged wastes high in phenol
content (Anon. 1953). This report also reveals that
the city of Ft. Wayne, with its waterworks intake
located approximately 93 miles below the point af
discharge of these wastes, has frequently reported
phenol problems.

Garrett, Waterloo, and Butler, all in Indiana snd
located on small tributaries, need to provide second-
ary trestment (85 to 95% reduction of BOU  Ancn.,
1953). The report adds that pubarn, Indianas provides
secondary treatment, but does not treat all sewage
discharged into the stream Adequate collection of
gewage is needed in Avilla and Grabill, Indiana,

Water quality of the S¢. Joseph Biver at State
Highway 30 near Blakealee, Chio was reported by Hu b
ble and Collier (1960) as follows:

i 10/5/55 4/25/5%"
Silica 7.4 ppm 3.10 ppm
Iron .03 .03
Calcium 67.00 85.00
Magnesium 25.00 23.00
Sodium 10.90 6. 10
Potassium : 2.30 1.00
Sulfate 41.00 74.00
Chlorida 7.05 12.00
Fluoride .40 .30
Nitrite 1.60 1.80
Phosphate .03
Dissolved solids 350.00 305.060
HRerdness, magnesium 270.00 7,00
Hardness, noncarbosste 34.00 50.00
pH : 7.90 B.00
Color 12.00 15.00
{Yissolved oxygen ‘

saturatiofn §2.00% 19.00%

Dissclved oxygsn

8.00 ppe 9.40 pyu
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Ailison {1965} described the West Branch of the
Se, Joseph Biver ss having high water quality not
influenced by pollution, with stable flow levels
that support smallmouth and rockbass populations.

The upper reaches of the St. Joseph River ia Mi-
chignn includes the villages of Camden, Montgomery,
and Heading with a total population of 1924 (Anon.,
1964). This report indicated that Camden had no
sewnge collection or treastment at that time, and
some untreated snd treated sewage entered the stream
{rom the other two communities. The area contains
wome silt and clay soils which together with bank
and sheet erosion contribute substantial amounts of
suspended solids to the flowing water,

Tnstances of pollution in tributaries probably had
xome adverse effects on the main stresm below their
mouths, Kills occurred inBrush Creek an 1953, 1954,
1054, 1962, and 1969, Dissolved oxygen was reduced
to 1.2 ppm in 1956, In 1959, a kill in Bear Creek
below Edon affected an  sres st least four miles
downstrenm and thousands of fish, comprised of ten
species, died when the oxygen dropped to 0.9 ppm on
September 2.

FISHES OF THE ST. JOSEPH RIVER

Fish are credited as the means by which the Maumee
and l.uke Erie Basin:. were stocked with fresh water
aaiads.  Their movements through the Wabash-Maumee
sutlet were described by Barney (1926}, Greene (1935}
and Hubbs and Lagler in 1947, The close association
of mugsel glochidia 15 well known; but the hosts or
careiers of individual species is not well enocugh
ducumented to theorize on the population of naiads
to be expected in a stream on the basis of the fish
population. The habitat or ecological conditions
could probably be more closely correlated with naiad
populations than fish species which may have been
migrants or st best temporary visitants at the time
they were captured. This supposition is also sup-
ported by the large number of fish in Nettle Lake
an compared with the limited number of species of
natads in the lake (Table 1). This table also pro-
vides data on the fish population of the mainstream
gnd major tritutaries. These records may sometime
be valuable in correlating information on the rela-
tion of fish and naiad distribution.

It is noted (Table 1) that 47 species of fish have
wen reperted from Nettle Lake, 41 from the main-
ptresm of the St. Joseph Hiver in Ohio, 36 from the
Ohio portion of Fish Creek and 36 fish species and
one lamprey from theMichigan headwater trilutaries,
71 from the Ohio waters of the West Branch, 21 from
hoth Nettle and Silver Creeks, 16 from Bear and nine
from Fagle Creeks in Chio wwters. The bulk of the
species recorded were provided by 1949 through 1955
stream surveys., The Ohio Division of Wildlife's
records, in recent years, seldom list a dozan ape-
cies of fish at any collecting site. These do not
rompare with the early records of the author which
contained asmany as 27 species taken during one
seining survey st Nettle Lake, 27 at one site in the
St. Joseph River, 24 in Fish Creek, as in the West
Branch of the St. Joseph, 16 in Nettle and 15 in

17

Silver Creeks in the years covered by this study
(Table 1),

Table | reports 62 species and subspecies of fish
taken from the Chio waters of the St. Joseph Hiver.
These 62 species include representatives of the Ohio
families of fish which are normally found in Ohio
atreams,

The well known runs of walleye and northern pike,
white basa, and suckers may be nothing more than a
movement upstream to the most desirable spawning a-
reas. The large numbers of hatch-of-the-year small-
mouth bass and suckers, and the adult minnows and
darters found in headwater streams, which nommally
dry up inAugust, indicate that fish cen and do move
into the extreme headwaters aswell as carry out the
limited movements indicated by most fish movement
studies.

A vast reservoir of information is availsble on
the movements of fish; and it is generally comparable
with thedata presented by Funk (1955}, He presented
a concept of a sedentary and a mobile group within
the population of most species. He found that the
population of some species contains more of the se-
dentary group while other species include more of
the adventurous, far roaming individuals, and that
this adventurous group was often comprised of cer-
tain sire or age groups.

Movements of minnows and darters, as well as lar-
ger species alse occurs; but less information on
them is available. Page and Smith (1971} reported
annual migration patterns for both Percine phoxoce-
phale and P. sciera, but could not determine the
winter habitat. Page (1074} reported that after

hatching, ‘.... young Etheostoma squamiceps disper-
sed throughout the Big Creek system, mostly moving
downstream.” May {1969) reported a small number of

Etheostoma vartatum moved nearly three miles. Peck-
ham and Dineen (1957) reperted that Abbort (197C)
had observed nearly ripe female mud minnows moving
upstream.

Although the sedentary nature of some fish and
homing of some others has definitely been proven
(Gerking, 1950 and Larimore, 19532}, the limited mo-
vements of large numbers of fish or the long dis-
tance travels of a few fish carrying sometimes hun-
dreds of glochidia could result in a gradual expan-
sion of the distribution of a mussel population, if
habitat conditions were favorable.

THE KAIAG FAUKA OF THE ST. JOSEPH RIVER

Call (1896} called attention to the fact that se-
veral Ohio drainage mollusks are found in the Maumee
River, close to the headwaters of the East Fork of
the Aboite River near Ft. Wayne. He also called at-
tention to the relation of the Wwbash and Erie Canal
which had existed long enough to permit some inter-
change of faunss. He indicated that this relation-
ship to distribution in terms of glaciation and its
physiographic results already in an earlier paper
of 1886.
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rgble 1. Fishes of the St. Joseph River snd tributsries in Ohio

Spacies Eish Bear Eagle Hetele Nettle W. Br. Silver St. Joa.
Cresk Cresk Creek Creek  Laks st. Jos Creek River
Amie calva Linnasus :
Borosoma cepediantm {Lasusur)
Umbrs limi {Kirtizad) . X X
Esox americanus vermiculatus Lesusur X
Esox lucius Linnasus
Cougos Comt ancealum (Raf) X X
Cyprinus cavpio Linnaeus
Ericysba buccets Cope
ybopsis amb lops (Raf}
Necowis biguttatus (Kirtliand)
Hocomis BLCTOPOEON (Cope) X X
Notemigonus crysoleucas (Mitchill)
Notropis cornutus chrysocephalus (Raf)
Hotropls coTnulus frontallis (Agassiz)
Notropis emilias (Hay)
Notropis photogenis {Cope)
Notropis rubellus (Agassit)
Notropis spiloprerus {Cope)
Notropis strgmineus (Cope)
Notropis gbratilis {Girard)
Notropis volucellus {Cope}
Phenacobius mirabilis (Girard)
pimephales notatus {Raf)
pimephales prome Las Rafinesque
fhinichihys atretulus {Harmann)
Semotilus grromacul atus (Mitchill)
carpiodes cyprinus {Lesusur) X
Catos Tomud comme rsoni {Lacepeds) X
Erimyzon oblongus (Mitchill) X
Hypentellius nigricans (Lesueur) X
Minetreme molanops (Raf) X
Moxostomas erythrurum {Raf) X X
Ietralurus melas (raf) X X
Ictalurus natalis {Lesueur) X
Ictalurus nebulosus {Lesueur) X
Ictalurus punctatus'(ﬂaf} b8
Noturus flavus Rafinesqus X X
Noturus gyrinus (Mitchill) ‘ X
Noturus miurus Jordan X X
funduliug notatus (Raf) X X b 4 - X
' X
X X
X X
X
X
X
X
X
X
X
)4
X
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Labidesthes sicculus {Cope)
Kb loplites rupestris (Raf)
Lepomis cysnellus Rafinesqus
Lepomis gibbosus {Linnasus}
Lepowis gulosus {Cuvier)
Lepromis pacrochirus Rafinesque X
Lepouwis megalotis Rafinesqus
Leporis humilis (Girard)
Micropterus dolomieu Lacepede
MicTopterus splmoides (Lacepeda)
Pomoxis apnuslaris Rafinesque
pomoxis nigromeculatus (Lesueut)
AmmoCTYRLR peliucida {Putna)
ftheostoma blennicides Rafinesque
Erheostoms cagruleum Storer
ttheostoma exile {Girard) X
frheostona NIGTUR Rafinesque X
Ethecstoma flabellars rafinesque
Etheostoma spectabile {Agassiz) b
Parca flavescens (Mitchill) ) i b

X

X

e X
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Percina caprodes {Raf)

percina maculatz (Girard)
Stizpstedion vitreum (Mirchill)
rottus beirvdi Girard X : X X
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of the collection stations
the basis for this report

Distribution

Fig. 1.
of naiads which provide
on the St. Joseph River,

According to Walker (1913), the preglacial fauna
of the St. Lawrence system was exterminated during
the glacial period. Later the naiad fauna of Lake
Erie was established by fish carrying mussels into
Lake Erie through the Maumee River during post-gla-
cial Lake Maumee period. He gave Alasmidonta mar-
girrata, Actinonatas carinate, and Lampsilis fascio-
lg as exsmples of mussels that entered which now
have discontinuous distribution patterns inthe bLake
Erie Basin, Goodrich {1914) reporved that the Lit-
tle Wubash and St. Marys Rivers approach within
three miles of each other southwest of Fr, Wayne,
Indiana. The divide between the streams is not no-
ticeable and flood waters connected them in 1913,
Ortmann (1924) supperted Walker’s theories, but show-
ed that invasion of the area could alsc have occurred
during the Trent Cutlet Stage when the Maumee River
extended through the Lake Erie Basin which was then
practically dry area (Ovtmann, 1924). Henry van der’

, Schalie (1939), in a discussion of facts presented

by Walker (1913) and Ortmann {1924) stated, 'In these
accounts there is ample evidence to show that mus-
sels crossed these present divides only when rivers
had formerly crossed thew'

-canal

i9

PRESENTATION OF SPECIES DATA

Amblema costata Rafinesque was reported by Kirsch
from Cedar Creek near Waterloo, Indiana (IB95) but
it was not included in the naiads of the Maumce by
Call {1500). It was considered by Clark and Wilsen
(1912) as second in abundance in the Maumee during
their survey. They reported this speciesasabundant
in the St. Joseph at Robinson Park and in the feeder
at. Ft. Wayne, and stated that they obtained
large specimens at both places. Goodrich and van
der Schalie (1944) noted that the 'three-ridge' was
reported from the St. Joseph River northeast of Ft.
Wayne. Goodrich collected specimens in the river
zbout eight andone-half miles northeast of Ft. Wayne
and in Silver Creek, Williams County, Ohio in 1941,
Marsh collected it in the St. Joseph in Hillsdale
County, Michigan, near Waldron, in 1941. These spe-
cimens are in the University of Michigsn, Museum of
Loclogy., Tt was taken at 18 of the 40 sites col-
lected during this study. Most specimens came from
larger streams.

Fusconaia flava {Rafinesque). Call's 1896a and
1900 all inclusive comments on distribution of this
species in Indiana would indicate it was found in
the St. Joseph River. His statements are supported
by Clark and Wilson (1912) who found it to he. ‘...

)
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Fig. 2. Distribution of Amblema costate Rafines-

que in the St. Joseph River Basin.




fairly common all elong the Maumee and its tributa-
ries ...." and, '...abundant in the feeder canal and
reservoir et Ft. Wayne, Indiana.’ Collections in
the Museums of Zoology at Michigan indicate that it
was found by most collectors 1n the drainage at most
of their stations. Table 2 shows itswide distribu-

tion throughout the St. Joseph River basinwith great-

er abundance in the tributaries rather than the main
stream.

Guadrule cylindrice (Say) was not mentioned by
Call 1m 1894, 1895, or 1900 as being found in the
Meumee drainage of Indiana., Clark end Wilson (1912)
found a few in the feeder canal et Ft. Wayne and
two half shells inthe mouth of the St. Joseph. They
considered this the form €. e. strigillatus wince
those taken from the quiet waters of the canal were
beautifully marked with green triangles and fine
capillary rays. Goodrich and van der gchalie (1944}
indicate that this species crossed from the Ohio
drainage over the low divide into the Maumee drain-
age. Live specimens were taken during this study in
the main stream of the St. Joseph, Fish Creek and
the West Bramch of the St. Joseph. Not more than
four were taken at sny location. Dead shells were
taken at two other sites in the wmain stream; but
none was found in Indione.
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Cyclonaias tuberculata {Rafinesque} wes notl e
ported by Call (1900), ut was recorded by Clurk end
Wilsen (1912) as, . not a common species of me
sel ...” in the Meumee and its tributaries. They
found it most abundamt in the upper portion of the
stream near Ft. Wayne. Specimens in the Univoruity
of Michigan's collection were taken by Goodrich ¢
two locations inthe St. Joseph River in Allen Coun.
ty, Indiana in 1941, The collectiona here reparted
include specimens from the msinstreaminChio alwost
to Montpelier, and from Fish Creek and the ¥euns
Branch of the St. Joseph River. [Its distributios
in Fish Creek isaspotty shich probably indicutes the
lack of a uniform habitat. When found, they appess
in fair aumbers.

Elliptio dilatatus Rafinesque was rveported from
the Maumee Basin by Call {1896)., Clark and ¥ilsws
{1912) found two in the St. Joseph near its mouth
Michigan Museum collections have specimens fros the
St. Joseph givingitsdistribution upstream through.
out Allen and DeKalb Counties, Indiana; snd Tables I
portrays its range in tributaries centered chiefly
in Fish Creek and the St. Joseph near the mouth of
Fish Creek, and in the West Branch of the St. Joseph

River,
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Fig. 4. Distribution of Quadrule cylindrica (Say}
in the St. Joseph River Baain.




Table 2. The distribution of the freshwater nulade of the St, Joseph Rlver (of the Maumos) drainnge, 2
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dear Cr. Williams Co,, Obio X
Flavence Twp., Sec. 23
fear Cr, Williams Co,, Ohio X X
Fiorence Twp., Sec. 22
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S§t. Joe, R, Hillsdale Co., Mich, X ¥ X X X

Wright Twa,, Sec. 3}
5t. Joe, R, Hillsdale Co., Mich. X X X X X X X
Wright Twp., Sec, 20
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Plegrobsma clave (Lamerck}is listed by Call (1B96b)
from the St. Joseph River, it no definite locations
were given. 1wo empty shells were found by Clark
and Wilson (1012} 3n the St. Joseph River, and only
28 in the entire Meamee Basin. Goodrich {1914) re-
ported its range as far downstream as Defiance, OChio
in the Maumee, but did not mention that they were in
Joseph, However, specimens housed in the
Musenm of Zoology in Michigan indicate that he col-
lected it from the St Joseph Bat Newville, Indiana
and at Edgerton, Chio. He later (1932} reported a
specimen taken by M. L. ®inslow from the Maumee Ba-
cin in Hillsdale County, Michigan., It was taken at
11 of the 40 sites reported in this study: one in 8
semall tributary im Indiana, four in Fish Creek, four
in the West Branch and two in the main stream. Clark
and Wilson (1912) rated it as fairly well distribu-
ted mlong the uppef course of the Maumee, but no-
where asbundant. This pattern may be true for it in
the St. Joseph as shown by the 1539 te 1953 collec-
tions. However, the 1575 collections produced 56
in one ares not more than 500 feet long, in two hours
of collecting. More were available if continued
collecting were undertaken.

Pleurobema cordatum coccineum (Lamarck). Goodrich
and ven der Schalie {1944) discuss the confusion ex-
jsting in the taxonomy of the forms of this species.
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Call {1900) referred to it as P, coccineus Len, ond
described it as common in all parts of Indiana, in-
cluding the St. Joseph River. Clark and Wilson {1912)
indicated that ‘Guadrula coceined (Conrad)' was not
as common as Cyclonaias tnberculate in the Meumee
Basin., Specimens collected by Goodrich in the S5t.
Joseph River, Allen County, Indiane, and by others
from the West Branch of the St. Joseph in Hillsdale
County, Michigan ate in the Michigan Museum collec-
tions. Goodrich and van der Schalie (1944) include
it asamong the Maumee River founa. Its distribution
was rather spotty inthe smaller portion of the msin
atresm and 1in the tributaries. It centered around
Fish Creek snd the West Branch.

Alasmidontn calceolus (Lea) was reported from the
Maumee Basin by Call (1896a). Records available in-
clude: specimens from Cedar Lake and Cedar Creek
near Waterloo, DeKalb County, Indiana, the St. Joa-
eph, Bird Lake and Bird Creek near Picraford, Mi-
chigan, the West Branch of the St. Joseph in Wright
Township, Hillsdale County, Michigan, and the St.
Joseph River 1in Madison Township, Wiltliams County,
Ohio, allin the University of Michigan's collections,
The collections forming the basis of this paper ra-
veal it as found chiefly in the tributaries of the
St. Joseph, but was never teken in large numbers.
Ty is clearly a headwater or small stream species.
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Alasmidonta marginate Sey was reported by Call
{18960} among the naiads of the Maumee Basin, and
described by Clark and Wilson {1912} as, '....not
especinlly common.’  They record it from the St.
Joseph River and the feeder canal at Fr. Wayne. It
does not appear in the Michigan Museum collections
nor in the literature on the 5t. Joseph River in
lower Michigan, Ten of the L1 collections in this
study were from tributary streams. Five was the
largest number taken at any one collecting dite.

Anadonta grandis (Say). Call (i896a) reported it
from the Maumee Basin and Clark and Wilson (1912}
fromthe St. Joseph River, It was collected through-
cut the basin by Goodrich and specimens sre now in
the Michigan Museum of Zoology collections. Table
2 shows its wide range throughout theSt. Joseph Ba-
sin; but it was not found in the main stream below
Edgerton, Ohio.

Anndonte imbecillis Say was first reported from
the Maumee drainage by Clark and Wilson (1912} whe
report it from the St. MarysBiver at Ft. Wayne. It
was not reported in the literature covering this a-
rea, since that date. Also the Michigan Mescum col-
lections have no specimens from the St. Joseph River
prior to those taken by the auther from Nettle Lake
and those collected by van der Schalie from the West
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Branch of the Se. Joseph in Hillsdale County, Michi-
gan while assisting in this study. They were coi
lected from only three locations, but not more thee
three at each,

Anodontoides ferussacianus {Leal was included 1a
Call’s (1896a) list as from the Meumee Basin; but he
did not specify its presence in the 35t. Joseph sye
tem. Clark and Wilsonm (1912) seven dead specimens
in the Maumee drainage, all inSpy Hun at Fr. Wayne
Specimens are recorded from Cedar Lake and Uedar
Creek, Bear Creek in DeKalb County, Indisns, the
West Branch in Michigan as well as the moinstress
of the St. Joseph and depoesited in the Miseum of 7o
ology of the University of Michigan. La Rocque (19n)i
reported it from Silver (reek, Williams County, (-
hio. It is a creek species and found throughout the
St. Joseph Basin.

Lasmigona compressa (Lea) was included by Cafl
{1896a) as found in the Maumee Basin. Kirsch (1fuis
reported it from Cedar Creek, a trilutary of the N
Joseph Hiver in DeKelb County, Indiana  Clark and
Wilson (1912) found only one specimen, at the muuth
of the St. .Joseph, in their Maumee Biver wsurvey.
Specimens in the University of Michigan collectione
establish its presence in Cedar Creek, DeKalb Coun.
ty, Indiene and inthe St. Joseph in Hillsdale Coun-
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ty. Michigan.  Tuble 2 tndicates that it is mainly
i ereek upecies. Tt was taken in the upper reschas
of the St. Joseph Hiver and from 1ts eributaries,

Ay

MUATPALEY Courty

Lasmigonn costate Rafinesque. Call' s statement,
“This shell 1x found in every large stream nnd most
smil ter ones in Indiana. '  seems to report 1t from
the Munmee drainage in that state (Call, 1900}, Al-
though Clarck and Wiltson (1912) considercd this na-
tad as fairly common in the Maumee Hiver throughout
most of 11s length, no mention was made of its pre-
sence in the St. Joseph River. In this study, it
war found at 14 of the 40 stations included in this
report. It is widespread throughout the drainage
und occurs most often as 2 headwater species.
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Strophitus rugosus  (Swainson) was collected by
Kirsch (1895) from Cedar Creek near Waterloo, Indi-
ana. Clark and Wilson (1912) found it as rather un-
common 1n the Maumee Basin, although widespread; and
they took it frem the St. Joseph River. This ap-
pratsel of its sbundance was probably correct as in-
dicated by their collections which were chiefly from
the larger streams of the basin. According to (ood-
rieh and van der Schalie {1944), 1t appears to be
relatively rare in large rivers., Fifteen of the 19
collections of this species made during this study
are from tributary stresms. [t rangeswidaly through-
out the Sg. Joseph deninage, but itapopulation in
Fish Creek was large. Forty were taken at one site
in that stream.

Actinonaias cartnate {(Barnes) was reported from
the Maumee Basin by Call (1R%a), but ne lecations
were indicated. Clark and Wilson (1912} reported
1t as common in albl three rivers (St, Marys, St. Jo-
seph  and  Maumeel}, and alse in the canal feeder.
They stated that they were fine, large specimens.
This mussel was estimated to comprise %0 percent of
the shells of commercial value in the Maumee Basin
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(Clark & Wiison, 1917) as besed on tts value to the
bitton industry of that day. Specimens in the Mi.
chigan Museum collection, taker. by Goodrich, indi-
cate that 1t occurred in the St. Joseph mear Spen-
cerville, Indiana, northeast of Fort Wayne, and near
Cedarville in Allen County, Indiana. A specimen
from Cedasr Creek near Waterloo, Indiana 1s also in
the Michigan collection, This species was found to
be widely distributed in the St. Joseph Basin, but
in relatively small numbers.

Carunculineg glans (Lea)l was first reported from
the Maumee Biver by Call {18964); but only six were
found by Clark end Wilson (1912}: one in the 5t. Jo-
seph Hiver near 1tsmouth, four in the feeder canal,
and one in the reserveir at the end of the canal.
Haif of a dead shell collected by Goodrich in the
St. Joseph in Allen County, Indrana, 1s 1n the Mi.
chigan Museum's collection. He reported (1932} 'So
far as the records of the Museum of Zoology 1ndicate,
glans occurs in the state (Michigan} only in Otter
Creek, Monroe County,’ Osly one specimen was ob-
tained during the collections on which this report
is based. It was found inFish Creek, Williams Coun-
ty, Ohio.
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Dyancmng sufrata theat, This speoies was reported
by Call €190 ws, . wsnuliy consadered ax being
fare,’ but he made no mention af its presepce in
the Maumer drainoge. Clark and Wilson (1912) stated
dhat 15 was, ... never yery common, was not found
betow Defiance, Dhio, They found it as dead shells
Jlong the mouth of the Sn. Joseph Biver.  They took
anly one bive speciren. in the Auglaire River, and
anly 15 shells were found in the Moumes Busin. Good-
rich and van der Schalie (1244} reported I owuicata
from the Mawee Hasin, Michigan Museun’ s collection
contuins o specimen taken from the St. Joseph in Fr
Wavae  Todianas.

Lamprins faserola Rafinesque was included in the
ﬂmn.(i founa aof the Maumee by Call (8%al, 1t was
not common in the busin by Clark and
Sy leon (1912).  They found it in the St. Jaseph Hi-
wor and in the fereder canal at Fr. Wayne  Tes Mi.
rhigan distribation was plotted by van der Schalie
L191t); but no records for the St. Joseph Bosin were
included. The Michigan Museum’s collections as well
ax those forming the basis of this report (Table 2)
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Distribution of Carunculing glans (Lead
Joseph River Basin.

Fig. 18
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‘not commen’ statas as given by
these early oauthors.  They do indicate tts wide and
scattered distribution, espretably an the tributa-
ries. As many as 20 were taken in onc hour from the
West Branch of the St. Joseph River; but usually
enly one or two were token from 14 of the 40 collec-
ting sites.

indicate 1t has a

Lampstivs siliquotdea {Barnes) was reported by
Call (1896a) from Cedar Creek, Allen County, ITndin-
na and frem the Maumee and St Marys Hivers av It
Vayne. Clark and %ilson (1912} found 1t in about
the same locations as Actinoneias cartnata, bat not
in as great abundance. The Michigan Museum' s col-
lections show it has wide distribution, as do the
data presented in this report (Table 2}, Tts abun-
dance varied greatly; tut such finds as 32 in 45
minutes .in Fagle Creek were not too unusual,

Lampsilis ventricosa {Barnes) was not reported
from the Maumee drainage by Cali's papers of 1896 or
1600, Clark and Wilsom (1912) found it was mot es-
pecially common, but stated that they found 18 at
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Fig. 19, Distribution of Dysnomia sulcata {Lea)
in the St. Joseph Hiver Basin.
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the mouth of the 5t. Joseph River. They wrote, ‘Al-
though well-marked specimens of this species are ea-
sily recognized, it has many deviations from the ty-
pical form,' They found some specimens to approach
Proptera capax (Green) and  others L. siligquoidea;
but thet those from the Maumee Basin were well mar-
ked and fairly uniferm. Several in the Michigon Mu-
seam collection are labeled L. venlricosa and some
of those taken during the 1939 to 1953 period were
tentatively identified as L. ovata. Goodrich and
van der Schalie (1944) stauted, ‘l.. ovata is defini-
tely a species that inhabits large rivers and there
are transitions into the headwaters that connect L.
ovata through the form L. o. wentricosa with L. wven-
tricosn. The majority of theSt. Joseph specimens
probably best fit the L. o. ventricose group, even
though [ wentricosa is considered the northern
forn. Cvancara {1963) demonstrated o north-south
eline and raised doubts cencerning the raxonemic
seatus af the L. ventricose and L. ovata group. Ta-
ble 2 indicates this mussel is found throughout the
Se. Joseph River Basin, but not in large numbers.
The most taken at any onme site during this study was
some 17 from the West Bramnch ofthe St. Joseph River
in Williams County, Ohio.
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Fig. 20.
finesque) in the St, Joseph River Basin.

Distribation of Lampsilis fasciola{Ba-

(Barnes) in the St. Joseph River Basin.

Fig. 22. Distribution of Lampsilis ventricosa

{Barnes) in the St. Joseph River Basin,
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Ligumin recta latissima {Rafinesque) was reported
from the Mavmee drainnge by Call {1896a) and from
the St. Joseph in 1900, It was fairly common und
well distributed in the Maumee Basin, but not pars
ticularly nhundane (Clark end Wilson, [9i2). They
found 1t in the feedar canal at Ft. Wayne and the
St. Joseph Biver, but reported only 63 from the en-
tire Maumee Basin, The 1939 through 1953 collections

inciude 153 live and dead specimens taken at nine
sites (Table 2).
Ohovaria  subrotunda {Rafinesque} was listed by

Catl (18968} from theMaumee Basin, and from the St.
Joseph Ryver {1896a), but he does not indicate which
of the two St. Joseph Rivers in Indiana. W. van der
sSchalie {1963) considered Call's listing as from
the St. Joseph River of the Maumee. Clark and Wil-
son (1912) found 1t to be, '...fairly common in the
feeder canal where 16 specimens were seecured, and
in the St. Joseph River neer itsmouth, where we ob-
tained 0. Geadrich 1932) intimated that it was
not found inMichigan waters of the St. Joseph drain-
vge, but specimens collected byhim in 1941 from the
main stream near Newville, DeKalb County, Indiana
are deposited in the Michigan Museum,  Table 2 in-
dicates thot this mussel was taken in four locations
in the mainstream, three in Williams County, Ohie,
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Fig. 23, Distribution of Ligumia recta latissima

{Lamarck) in the St. Joseph River Basin.
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County tributaries, and one

b
Lk .

two from two Williams
from an Indiana tributary (Table

Villosa fabalis (Les} was considered by van der
Schalie (1936) as reported from the Maumee drainuge
by Call {1900). Clark and Wilson (1912} considered
this species as, ‘..., exceedingly abundant in the
Feader Csnal ..., where in 1909 severai hundred were
found. Goodrich took two specimens from the St Jo-
seph River northeast of Ft. Wayne in 1941, Goodrich
did not report it from the St. Jozcph drainage in
Michigan (1932). One specimen was found in the mnin-
stream in Williams County, Ohio during this study.

Villosa iris (Lea} was reported by Call (1896a}
from the Maumee Basin., Clark and Wilson (1912) found
four specimens in the St. Joseph River near itsmouth,
and two in the feeder canal. They qualified their
shortage of specimens by atating, ‘It is probably
more common than collections would indicate, as it
is frequently found in abundance late in the fall
after muskrats have begun collectiong, vhere it is
difficult to find in numbers before this.' The Mi-
chigan collections contain specimens from Cedar

Creek, DeRalb County, Indiana, Lake Baw Bee, Hills-
dale County, Michigen and the St
Edgerton, Ohio. It iz aheadwater
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which was found wost numerous in Fish Creek and the | HisspALE) CaveT¥
¥West Branch of the St. Joseph Biver. In general, ¢
only one to three specimens were taken at any loca- ' i ¥ ¢,
tion, but 94 were found afone station in Fish Creek T Y -
in 1945 and 27 more found at another site in the |

stream in 1975,

Ptychobranchus fasciolaris {Rafinesmque) waslisted A
by Call (1896a) as found in the Maumee Basin, hut
was not mentioned as such ir his 1900 illustrated
catalogue. Clark snd Wilsen (1912) stated, ‘This
species was not abundant enyvhere in the Maumee Ba-
sin, but was scattered along the length of the ri-
ver. In the autema of 1907 a fair number were ob-
tained in the feeder canal. We found 16 good speci-
mens in the St. Joseph River at Ft. Wayne ...' {lood-
rich and van der Schalie (1944) wrote, ‘Apparently
this species has gone northward by the Wabash-Miami
route, entering Lake Erie and the tributary streams
of the lake.' It was collected by Goodrich in 1941
northeast of Ft. ¥ayne, Indiana. Table 2 shows it
inhabits the tributary streams, with ome exception.
It was taken ateight of the 40 collecting stations.
The 1975 collections in Fish Creek produced from 44

to 62 specimens in about three hours of collecting
at any one of the three sites examined.
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St. Joseph River Basin. St. Joseph River Basin.

Fig. 27. Distribution of Ptychobranchus fasciols-
ris {Rafinesque) in the St. Joseph River basin.
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SPECIES ROT RECENTLY FOUND BUT REPORTED PREVICUSLY

Quadrula pustulose (Lea) was listed from the Mau-
mee drainage by Call (18%6h} and was found by Clark
and ¥ilson (1912),"... throughout the length of the
River {Maumee), but most abundantly in the central
portion. A few ... were found at Ftr. Wayne ....'

Guadrula gquadruls {Rafinesque} was in the lower
portion of the Maumee acecording to Clark and Wilson
(1912}, and reported from Lake Erie by van der Scha-
Lie (1941},

Megalonains gigantea (Barnes). Call {1896a) re-
ported it from the Mamumee Basin; but no other author
has indicated its presence here. It could have been
¢ large Anblema,

Lasnigona complanata (Barnes) was reported from
the Mavmee Basin by Call (1896). Clark and Wilsen
(1912} found it common near Ft. Wayne. They took
five from the mouth of the St. Joseph River. Good-
rich (1914} did not mention a location from which
it was taken, but stated thst it was one of the spe-
cies which crossed the Wabash-Maumee divide. He
did not mention it from the St. Joseph in Michigan
{(1932).

Actinonaias ellipsiformis {(Conrad). The Michigan
distribution by Goodrich included, ‘... and St. Jo-
seph River of the Maumee, Hillsdale. County,' but
this record was accepted by van der Schalie and van
der Schalie (1963). Tts distribution dees not in-
wlude southeast Michigan,

Carunculing parve (Batnes) was listed among the
Miumee River species of naiads, but has not been re-
ported by later authors,

Dysnomia perplexa {(Lea), ‘... has crossed over
from the Wabash drainage into the Maumee River sys-
tem and has gotten into Lake Erie where an occasi-
onal specimen is found.’ {Goedrich and van der Scha-
lie, 1944}.

Dysnomia triguetra (Rafinesque}, ',,, is found in
the Wabash, White, St. Joseph and Maumee drainages'
{{modrich and van der Schalie, 1044},

Leptodea fragilis (BRafinesque), '... has crossed
over into the Maumee drainage.’(Goodrich and vander
Schalie, 10443,

Ligumia nasute (Sey) isenother species considered
by van der Schalie (1936) to have been mistakenly
reported by Call (1900) from the St. Joseph of Lake
Michigan rather than the St. Joseph of the Maumee.

Obovaria olivaria (Rafinesque} was reported by
Call {1900} as present in the 5t. Joseph River in
indiana. Call’'s report was considered to be in er-
ror by van der Schalie (1936) who believed that Call
wes referring to the St. Jaseph of the Maumee.

Oboveria retusa {Lemarck). Goodrich (1914) states,
‘Call records Obovaria retisa {Lamarck) from theSt.
Joseph ...,’ aad, ‘It ishighly probsble that he had

i

before him specimens of Quadrule pustulosa, much

produced forward, free of tubercles and suggestive
of retusa.’

Proptera alate (Say). Clark and Wilson wrote,
‘This species is of occasional occcurrence in the
Maumee Basin but notebundant. Along the upper parts
of the basin they were rather rare. Three were ob-
tained in the St. Joseph River at Fi. Wayne ...°

Truncilla doraciformis (Lea) was taken in the Au-
glaize River by Clark and Wilson (1912), but not in
the Maumee above Grand Rapids, Ohio.

Truncilla truncata Rafinesque was found in the
Maumee at Defiance, Chio by Clark snd Wilsen (1912).

Obliguarta reflexa Rafinesque was not found in the
Maumee River above Defiance, Ohio, hut was fairly
common below that point (Clark and Wilsen, 1912},

GISCUSSION OF DATA

Unfortunately the lower portion of the St. Joseph
Biver was not collected as thoroughly as the upper
two-thirds of the stream. Recent efforts to collect
the lower area were thwarted by high water. The
presence of dams which raised the water level and
water quality such as earlier presented were ulso
hampering factors. As expected, a river some 100
miles long, and its tributaries provides a wide va-
riety of habitats, especially when thedrainage area
includes glacial till. VYet among the 26 species
taken from the basin, 14 or more were found at 10
of the 40 collecting stations. Fusconaia flava came
from 27 of the 40 sites, Lampsilis siliquoidea from
26, Strophitus rugosus from 21, and 4mblema costata
and Lampsilis ventricose were taken at 19 and 18
stations respectively. Although the stream bed va-
ried greatly, sets of conditions combined in these

many locations to produce similar populations of
narads,

Only four species were taken at less than five
stations, and only eight at less than 10 sites of
the 40 sampled. Only one Villosa fabalis was taken
among the 40 sites; but 1t was collected together
with 18 other species. One Dysnomia sulceta and
one-half of an extremely fresh shell were found to-
gether with 13 other apecies. Caruneculina glans was
found only once but with 19 other species. It thus
appears that habitats, uniess they were esaentially
microhabitats, were not the determining factors in
the maintenance of these species.

A haphazard pattern of distribution of most spe-
cies 1is apparent from both Table 2 and the species
distribution meps, This difference is probably a
result of uneven distribution of habitat conditions
throughout the drainage basin; or it may also indi-
cate that each area collected was a composite of
hebitets, some more favorable to some species than
to others, and collectively capable of supporting up
to 27 species at once. Except for a paper by Vam

Cleave (1940}, the study of habitat niches or micre-
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habi tats of naiad species has received little atten-
tion; but 3t scems that Pleurobema clava would pro-
vide an excellent species, in Fish Creek, for such
a study. Iuring the three days of collecting in
1975, the author walked a couple of miles of stream
and postulated the presence of this species from the
type af bottom. In nearly every instance, they were
buried inpatches of pea to hickory-nut size gravel,
in fairly clesn broad riffles, in 3 to 10 inches of
water at the low water and fall period of the year.

The mainstream of the St. Joseph Miver included
only one of the sptes at which 14 or more species
of naisds were collected, as compared with nine in
the tributaries., Seven of the collection sites from
which nine or more species were taken were located
in the river as compared with eight in the tributa-
ries, No live specimens were token from the river
below Edgerton, or in the tributary stream at New-
ville, Indinna about nine miles below Edgerton. Yet
in spite of areported HI of 764 pounds per day from
the Montpelier sewage disposal plant, and oxygen
levels of 2 mgl in the stream below during the 1960s
(Anon., 1966), it would appear that the water qua-
lity prior to that time must have been better since
naiads were present at twe and four miles below the
village in 1938 and 1948. In 1948, the site about
11 river miles downatream from thisvillage produced
the best collection of nalads taken 1n the mainstream
of the St. Joseph River. If pollution were present
in 1960, it must have been in the 1938 through 1948
period when this area was collected. Yet, no fish-
kill reports are available in the Ohio Division of
Wildlife’'s files for that period.

Bear Creek has had several fish kills in recent
yesrs; but in general the tributary waters in the
larger tributary waters are relatively free of ex-
tensive pollution. Domestic pollution enters the
extreme headwaters of the West Branch of the St. Jo-
seph and in Lairds Creek. No specimens were found
in the latter stream. The reported fall of from
100 to 200 feet from the source of the branches of
the St. Joseph in Michigan (Anon., 1964) would in-
dicate that the cleansing sbility would normally be
high, & fact borne out by Allison’s {1965) statement
of the high water quality of the West Branch.

We are prone to believe that a direct relationship
exists between water quality and the loss of many
of our rarer species. Ehwdrula cylindrice was found
only ss shelts st the two stations about three and
five miles below Edgereon in 1948. This ia the area
in which pollutiom has been reported as a problem
for many years, and inwhich Gallagher (1949) stated
that no fish kills had been reported since the big
one of 1941, The empty shells were in such condition
as toindicate that they could not have lain in that
stream for seven years, nor did they indicate that
they were eroded by being washed downstream for four
or five miles from water of better quality above the
village. If they were introduced after the 1941
fish kill, their growth per year was greater than
the shell growth lineswould indicate tohave reached
their size when collected. The suthor has ohserved
survival of fish during several fish kills in ise-
1ated unusual sets of conditions which provide a ha-
bitat in which a few specimens cem survive. The
many springs in the srea could produce such condi-
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¢ions in 8 small section of the stream bed, in which
these Uuadruia could have survived. More live spe-
cimens were taken in Fish Creek in 1975 thun hed
formerly been taken in the entire stream during the
years 1939 through 1953. Four were taken at one
station in three hours of collecting. Two half
shells, which were not in advanced stages of erosion,
were also taken at the same site.

The live specimens of Dysnomia sulcatg, and thehalf
shell found inexcellent condition at a muskrat mid-
den, represent the second report of this species
cince the work of Clark and Wilson (1912). Another
specimen number 91,409 in the Michigan Museur col-
lection was found at Ft. Wayne.

The third reported rare and endangered species
{Stansbery, 1970) inthe 5t. Joseph Biver collections
is Pleuyrobema clava. It was taken at 12 sites, moat
of which were in the tributaries, and eight were in
Fish Creek and the West Branch of the St. Joseph
Tt wosld appear that it requires very clean wales
since onily one specimen was taken about nine miles
below Montpelier; but 11 were taken about two miles
farther downstream where the largeat number of spe
cies and specimens were taken from the main atream
The diversification and large size of the nuiad pe-
pulation at this point, above Beaber Creel, would
indicate that the St. Joseph River's rapid ability
to recover its water quality in this area. The spe-
cimen taken from the tributary near Newville, Indi-
ana was dead. Otherwise, four of the collections
contained one specimen each, one three specimens and
the others ranged from 11 to 33 from each station.
The follow-up collection in 1975 produced 1, 18, and
45 specimens at three sites in Fish Creek.

It is unfortunate that a type of 'index of abun
dance’ has not accompanied collecting informatios
to permit some comparisons of abundance. It is noted
that Glark and Wilson (1912) stated that Ligamig
recta was fairly common in the Maumee Basin, and yet
they took only 63 specimens at 28 stations scattered
throughout the eatire basin. They considered Lepta
dea fragilis as rather abupdant below the dam at De-
fiance, Ohio where they found 19 specimens; but they
reported it as abundant at Grand Rapids where only
16 were found. Can one assume from the 15 Dysnomie
sulcata by Clark andWilson (1912) chat this specica
was twice as abundant as Strophitus rugosus becauss
only eight of the latter were taken in the hawxin’
Can we make adirect comparison with the collactions
listed in Table 27 If so, the collecting time was
approximately the seme. One could not consider that
Pileurobema clava was absent when the 1948 collections
were made or that it is three times as sbundant e
day than it wns in 1953, In the days when water
quality was not eccnsidered a major problem, before
hatvest was considered as depleting the population,
and when malacologists thought of pristine populs.
tions, Call (1894) stated, 'The habits of our mei-
lusks are so peculiar that certain sezsons present
sometimes many forma which fail te appear again for
several years.' Clark (1976) discussed the incon

gruities of sampling which indicate that the entire
stream bottom needs to be checked before positive
atatements on the populations can be made, and that
the experience of the collectors in the areas being
collected ia important. Krusholsz, Bingham and Meyer
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{1976} 31 ustrate the difference in harvest from the

same  ares by the ssme method in two consecutive
years,  The behavior of neiads also may be invelved
in the estimates of abundance. A}l four Quedruia

eylimdrica and the Dysnomia sulcata collected in
P9Th in Fish Creek were lying on the surface of the
gravel  bottom, completely exposed. Yet, uall the
Plewrobene clave were buried and were found only by
raking the locations.

Fish Creaek contatned 24 ofthe 26 species found in
the St. Joseph drainage, including the rare and en-
dungered species. The numbers of each species found
in this creek areprobably equal toor exceeded those
found st other collecting sites in the St. Jeseph
Basin, ‘The naiad information available {(Table 2)
presents the naiad population of the St. Joseph Hi-
ver under 1ts best habitat conditions.

The West Branch contained 22 of the 26 species
found in the St. Joseph Basin, but inciuded only
Pleurobema clave and Guadrule cylindrica of the rare
atid endangered species (Table 2). The numbers of
sndividuals of each species were not equal to those
of Fish Creek, except for Lampsilis fasciola which
w18 more abupdant in this stream. Anodonta imbecil-
lts was found omnly in the upper end of the West
Hranch and in Nettle Lake, but not elsewhere in the
entire dratnage.  The desirabilivy of small, clear
witer streams os locations for stream impoundments
is n possible threat to the habitat of both small-
aomth bass snd some naiads, However, the effects of
e constructionaf amell reservoirs on such streams
not been documented for Ohio. Collections by
the author would indicate a tremendous increase in
rambers of Amblema costata and uadrule gquadrula in
the Auglaize Biver above the power dam at Defiance,
Ohto, as compared with the findings of Clark and
¥ilsem {1912) before the dam was built., Yet, there
¥ iittle question that some species would be ad-
versely affected, at least in a limited area. Such
development has already been started on the West
Hranch,

B

The list of species previously reported from the
5t. Joseph Biver which Eavc not been recentlyfound
is impressive, It again raises the question of
tuxonomy and of methods and conditions of collect-
ing, as well as to true changes in the popula-
tisn, and or habitat. The actual presence of some
af these species in the St. Joseph Hiver is subject
to question, based on their present and past dis-
tribution.

As previously mentioned, fish are generally ac-
cepted as the carriers or hosts necessary for the
development of glochidia, end they provide distribu-
tion in woater arcas. However, according to the list
of hoats of naiad glochidia published by Parmalee
{19673, but teken from Baker {1928}, it appears that
relatively little is known of the specificity of
hosts except for a few species. The work of Stein

{1973), which more than deubled the known hosts of
Ambleme costata {Say), indicates the same possibili-
ty for other species. Pammalee {1967) listed as un-
ktiown the hosts of 150f the species of nailads found
in the St. Joseph River.

a3

The maximem number of species of noinds were token
in Fish Creek, which contained sl but Anvdonta im-
heeillrs and Villosa fobalis {Tabla 2} of thelh
species found In the St. Joseph Basin, Yet, eunly

30 speeies of fish are known from Fish Creek (Table.

b} as compared with 48 species from Nettie lake, 41
from the mainstream of the St. Joseph and 37 from
the West Branch. Even though 48 speciesof {ish were
taken from Nettle Lake, only three species of narads
were collected from the lake. Nettle Lake contained
seven species of fish not found at other sites in
the 5t, Joseph Basin, and Bear Creek contained one
not found elsewhere. Although Fish Creek and the
West Branch, in general, produced the best collec-
tions from the Basin, they did not contain sny spe-
cies of fish not found in the other streams. One
coliecting site in the mainstream of the St. Joseph
Biver and two in Fish (reck produced the greatest
numbers of species of naiads, but only one fish,
Rhinichthys stratulus {Hermann) was found with them
and not elsewhere. Three species of fish, Notropis
photogenis (Cope}, N. volucellus (Copel, and Ammo-
crypte pellucida (Putnam) were found in Fish Creek,
West Branch, and the S¢. Joseph River, but not at
other sites sampled in the drainage arca. The auth-
or's memory for -mamy years has carried an associa-
tion between the fish Ammocrypta pellucida and the
naiad Obovaria subrotunda, Original field collec-
tion data for fish are available in the avthor’
files for six of the seven sites st which Ubouarta
subrotunda was taken in the stréam system. The dar-
ter and theneiad were found together at five of the
six naiad coliecting sites, and the naiad was found
st only five sites at which the darter was token.
These correlations may be superficial, but appear
to be the only ones which are apparent.

Interesting and supporting information on the ha-
bitat preferences or stream size can be made with
the data reported from theHuron River in southeast-
ern Michigan (1938} and the distribution of the na-
iads collected for this report. Stream sire appears
to be correlated with certain sets of conditions
which result in rather distinctive populations which
can, in general, be predicted prior to collecting
the area.

SUMMARY AKD COMCLUSIOHNS

Between 1938 and 1953, the author, aided by Drs.
flenry van der Schalie and Harold Harry collected na-
iads in 39 stations of the 3t. Joseph River of the
Muumee. Twenty-six species were found. The author
aiso collected fish from 63 Ohio stations in the
drainage area and took 64 species of fish. Becent
concern about rare and endangered species prompted
a recheck of some of these early collection sites.
Fish Creek was selected for this purpose because it
appears to have been least affected by changes oc-
curring. throughout the 3t, Joseph Hiver Basin. Three
locations were visited in October 1975 to make col-
lections which might be correlated with the data
collected earlier,

The neiad population of the St.‘Joseph portrays

o
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the invasion of the Misaissippi faune into the St.
Lawrence assemblage.  The apotty distribution of
MRy species seems Lo indicate considersble varia-
tion inhabitat in the St Joseph; but concentrations
of certuin species might also beinterpreted as sug-
gesting that small but similar habitat conditions
are also scattered throughout the basin, It does
not appear that the less frequently found species
requited  specific habitats for they were usually
taken in sites which produced the lurge numbers of
spreies, or species which were widely distributed
throughout the stream system. Amicrohabitat approach
might reveal the reasons for their occurrence,

TABLE 3. Compurisan of collections from Fish Creek
for the years 1948, 1953, and 1975, Williams
County, Ohig, St, Joseph Township.

Plate 10/3/48 7/4/33 10/15/75

Location, Section 19 19 19

Species list

Fusconaia flava 10 g 7
lnwdrula eylindrica — e H
Cyelenatas tuberculata - -- i4
Elliptio dilatate -~ —— 3
Pleurobema clave - 14 46

Plearobema cordatum cocei-
reum -— e 1
Alasmidonta calceolus - —— 1
Alesmidonta marginaty 4 4 2
Anodonta grandis 1 — 7
Anodontoides ferussaeianas H 1 e
Lasmigona compressa 1 1 11
Lasmigona costata - ) 8
Strophitus rugosus 2 2 g
Actinonaias carinata 5 e 3
Lumpsilis fasciola w— 2 2
Lampstlis siliquoidea 3 5 23
Lampsilis ventricosa 10 5 17
Yiilosa iris 3 9 15
Ptychobranchus fescioleris  —- - 62
Total specimens 4] 60 228

Although the main stresm was severely polluted be-
low Edgerton in the early period prior to 1941, it
sppeers that conditions must have improved for a few
years to permit the appearance of some dead shells
found there during the late 1940s. These data seem
to indicate that the water quality below Montpelier
®as poor, but improved rapidly hefore it was affec-
ted by the wastes from Edgerton. It would appear
that little orno naiad population was present in the
mainstream below Edgerton. Dead shells collected in
this srea in 1948 suggest the possibility of some
apecimens surviving the periods of acute poliution
under very limited habitat conditions, possibly
springs in the stream bottom. However, the large
populations, both in species and numbers, were found
in the tributaries having high water quality.

There appears to be ne direct correlation between
the fish found in the stresms snd the naiads col-
Tected in them. Nettle Lake contained the largest
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number of naiod species and individual fish prr acre;
but ithud the smollest number of najad apecics. The i
only correlation, which may be tenuous, appeared Lo W41

exist between Obevaria subrotunda snd Anmocrypta
pellucida. Those water areas containing the larger

numbers of fish species did contein meximum aumberps s e
of species of naiads and Vice yergy T
Abundance, as reperted in the literature, zoems ji
to have little meaning because of the conflicting Pogne
reports and the lack of indices which would pennit 40N,
compartsons. Even the present data ars not comparn-
ble because of variations in collecting, and cond;- I
tions under which they were made, Although the col. wate
lecting time for the naiads taken in 1948, 1953, snor

and 1975 (Sable 3) was approximately the same, the i
species taken and numbers varied greatly., One of

the species considered as rare and endangered woy 3%
‘three times as abundant’ in 1975 as in 1853, and fenge
none was taken at that location in 1948, [t wou b (R
seem that a variety of physical, chemical, and clj.

matic conditions, as well as coliecting methods and CAL
experience of the collectsr, produces discrepancies Priige
in the findings of the same enllector. There are Nt

apparent variations inabundance of hoth speciea and

abundance in populations at the same location when

coliections over a periad ofyears are compared, hgt ) s s g
these may be more superficial than real.

The Fish Creek Basin provides an excellent example wed Uk
of an avea in which land use hes varied little aver : SR
the past century andwill probably continue much the :
same for some time. The naiad populations are pro. ; .
bubly as representative of the early inhabitsnts of H Toiby wa s
the stream of the St, Joseph Basin as can be found :
today. The protection of this atream and its e :
tic communities now offers the thance to preserve o T
‘relic’ of the past for future compurisons with the Wt g
then existing habitats and populations. Scenic Ri- ‘
vers, Wild Rivers, andother programa have beepn ini-

tinted to preserve a unique situation for s definite : A
purpose; why not a stream for its unique agquatic : sE tha
habitat and aguatic communities? ; the sy
i
: Wi e b !
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AMU MEETING PLANNED JULY

A symposiumonthe Evolution ofMoliusca will high-
fight the 43rd annunl meetingof the American Mala-
eological Union, Inc. (AMIY July 11-15 et Naples,
Florida.

Dr. GeorgeM. Davis, AMU presideat, said theNaples
Shell Club will behoat for the meeting, with virtu-

ally all activities to be at the Naples Beach Cludb

Hotel.

Costs per room will range from $19 per day per

single to $22 for a couple {European Plan). The heo-
tel is on 135 acres with 1,000 feet of beach front-

age. Facilities include an Olympic size swimming
pool, tennis courts, a golf course and seven meeting

rooms. -
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11-15 AT NAPLES, FLA,

The symposium will be held jointly with the Syste-
matics Association of Great Britain. Papers on other
aspects of malacology will alse be read during the
meeLing.

Thase wishing to present papers should write to Dr.
Davis, Academy of Natural Sciences, Mollusk Depart-
ment, 19th and Parkway, Philadelphia, Pa. 19103,

Those wishing information on other aspects of the
program and accommodations should contact Jerame M,
Bijur, 135 Seventh Ave. N., Naples, FL. 33940. Infor.
mation on meeting details will be sent to AMU members
as it becomes available,
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