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ABSTRACT

Since 1969 over 7,000 naiad mollusks have been collected from nine major and numerous minor
sites in a 28 river-mile {41.8 km) section of the Upper Mississipp! River near La Crosse, Wisconsin. Of
importance was the 1977 identification of a juvenile endangered Lampsifis higginsi (Lea, 1857), the
preseni-day northern—most live Mississippi River record of this species. Pool 7 had 21 live species and
five species represented by empty sheffs, while Pool 8 had 22 live species and 15 species represented by
empty shells, a total of 38 species (25 live and 13 represented by empty shells). Live Anodonta suborbi-
culata Say, 1831, Potamilus ohiensis {Rafinesque, 1820), Toxolasma parvus (Barres, 1823), and sub-
fossil Pleurcbema rubrum (Rafinesque, 1820) were added to the list of 36 species recorded prior to 1931.
The present fotal for Pools 7 and 8 (alt known records) includes 30 living species and 10 species
represented by empty shells. The overall totai of 40 species compares favorabiy with the 46 recorded
from the most diverse area of the Mississippi at Prairie du Chien, Wisconsin, 83 river miles {100.8 km}
south of La Crosse. After comparing all known records from sites near La Crosse, it becomes apparent
that the area ro longer supporis an cverall flourishing naiad fauna except for a few species that are
abundant in localized areas such as |Lake Onalaska [Amblema p. plicata (Say, 1817), Lampsiiis ven-
tricosa (Barnes, 1823), L. radiata luteola (Lamarck, 1818}, and the Anodonta grandis Say, 1828, com-
plex] and near Isie la Piume [Truncilla donaciformis (Lea, 1827)]. Toxolasma parvus and Pleurobema
sintoxia {Rafinesque, 1820), not common enough to be a regular part of the fauna in 1930, were found
alive. Anodonta imbecillis Say, 1829, was often found in mud accumulated inside empty shells of other
species.

Untit recently the only known pre—1965 records of the
naiad mollusk fauna of the La Crosse, Wisconsin, area of the
Upper Mississippi River were the 28 species recorded in the
Region I {present-day Pools 7, 8 and 9) of Ellis in 1930 (van
der Schalie and van der Schalie, 1950) (Table 1}. In 1907 Dr.
Paui Bartsch of the U.S. National Museum {USNM), Smith-
sonian Institution, also conducted, but did not publish, a
survey of mollusks of the Upper Mississippi River that in-
cluded one site in the area now known as Pool 7-and six sites
in the area now known as Poot 8. This part of the Mississippi
River has been impounded since the construction of the nine-
foot navigation channet in the mid-1930’s (Fig. 1).

Unpublished records of Bartsch at USNM reveal 26
species for the present-day Pool 7 and 34 species for the
present-day Pool 8, a total of 35 species. Ellis added Ano-
donta imbecillis Say, 1829, in 1930 to bring the pre-1965
total to 36 naiad species. Baker (1928) did not cite records of
naiades from the La Crosse, Wisconsin, area.

In 1985 the Wisconsin Departiment of Naturai Re-
sources (Finke, 1966) conducted a mussel survey in five
pocls of the Upper Mississippi River bordering Wisconsin.

Finke found 14 species living in Pool 7, but no survey work
was done in Pool 8. In 1877-1979 the Wisconsin Department
of Natura! Resources conducted another survey in the Wis-
consin portion of the Mississippi and found living individuals
of 15 species (450 specimens) and the empty shells of 4
additional species in Pool 7 (Thiel, 1981). Living individuals of
15 species (239 specimens) and the empty shelis of 8 ad-
ditional species were found in Pool 8.

Fuller {1978, 1980a, 1980b) conducted site specific
surveys in 1977-1979 for the St. Paul District, U.S. Army
Corps of Engineers, St. Paul, Minnesota, in areas that were
likely 1o be dredged to maintain the nine-foot navigation
channel. This included four sites in Pool 7 and nine sites in
Pool 8. Fuller found 13 species (173 specimens) living in Pool
7 and 20 species (757 specimens) living in Pool 8.

Mathiak (1979) hand collected at several sites in the
La Crosse area and found seven species in Poo! 7 and eight
species in Pool 8. Coon et al. (1977) also collected from Pool
8 in 1975, but their data does not specify the number of sites
coilected or number of species found in Pcol 8.

The objectives of this study were to;
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Fig. 1. Sampling sites in Mississippi Biver Pools 7 and 8, 1969-1981.

1. Determine diversily of naiad species (since 1969)
that have lived or are now fiving in various areas of Pools 7
and 8, panicuiarly in locations not studied before 1965 or
examined by contemporary researchers.

2. Determine the presence or absence of the federally
endangered Lampsilis higginsi (L.ea, 1857} in these pools.

3. Compare existing records from Pools 7 and 8 with
present populations, and cite possible causes for apparent
changes in the species composition.

GEOGRAPHIC DESCRIPTION

This study was conducted on the Mississippi River
navigation Pools 7 and 8 near La Crosse, Wisconsin, from
River Mile (R. M.) 682.7 to R. M. 708.6 (Fig. 1), a 28-river mile
{41.8 km} segment of the Upper Mississippi River.

Pool 7 of the Mississippi River, just north of La Crosse,
Wisconsin, extends from R. M. 702.5 {Lock and Dam 7) at
Dresbach, Minnesota, upsiream o R M. 714.3 (Lock and
Dam 8) at Trempealeau, Wisconsin. A prominent feature of
Pool 7 is Lake Onalaska, a large shallow rivetine lake that
makes the pool the widest area of the Upper Mississippi
{about 7.4 km). The lake covers a surface area of over 2,025
ha (Jackson et al., 1981). They reported that this area sup-
ports a large sport fishery and is part of the migratory route
for many waterfowl species. The Black River of Wisconsin
enters the pool through several braided channels, continuing
through Lake Onalaska between Rosebud Island and French
island, ultimately emptying into Pool 8 at Onalaska, Wis-
consin, and continuing to La Crosse.

Pool 8 of the Mississippi River extends from R. M.
679.2 {Lock and Dam 8) at Genoa, Wisconsin upstream fo
R. M. 702.5 (Lock and Dam 7) at Dresbach, Minnesota. Major
tributaries of Pool 8 are the Black and La Crosse Rivers of
Wisconsin (R. M. 698.2) and the Root River of Minnescta
{R. M. 693.8). The five mile {8.0 km} navigable portion of the
old Black River Channel has its own set of river miles, The
city of La Crosse is adjacent o the Mississippi from approxi-
mateiy R. M. 693.7 1o R. M. 701, The middle portion of Poo! 8
is an extensive backwater system and the lower portion of the
pool is wide, shallow, and slow moving, except for the naviga-
tion channel.

METHODS

Most of the sites visited in this study prior to 1977 were
hand collected, but after that date SCUBA diving and a 3 m
crowfoot bar were used to suppiement hand collections. The
crowfoot bar, considered to be 0.7% efficient {Thigi, 1981},
was generally dragged for a distance of about 170 m for each
sample. At some sites all live specimens (and empty shelis),
except excess Amblema p. plicata (Say, 1817), were re-
tained. In other instances only a few representative speci-
mens of each species from a site were retained. A large
number of specimens with soft parts were preserved in a
soiution of 75% ethanol, 5% glycerine, and 20% water. Some
live specimens were temporarily transplanted prior to being
used for studies by other researchers. The taxonomic nomen-
clature used in this study is taken from a December 1982 list
used by The Ohio State University Museum of Zoology, Co-
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lumbus, Ohio (Stansbery, 1982). Most of the species col-
lection records are vouchered by specimens on deposit at
The Onio State University Museum of Zoology. A few speci-
mens were placed at the Milwaukee Public Museum, Wis-
consin; the Academy of Natural Sciences of Philadelphia,
Pennsylvania; and at the Smithsonian institution, Washing-
ton, DC.

RESULTS

The nine major areas sampled during this study are
shown in Figure 1. The resulls include relative abundance
and diversity, and some cbhservations on habitat character-
istics,

1. Bullet Chute, Pool 7.

In 1965, Finke (1966) recorded a live, young L. hig-
ginsi from just below the mouth of Bullet Chute (Mississippi
R. M. 708.6), a branch of the Black River. Several recent
searches of the area have not revealed this endangered
species, but a rare, live Pleurobema sintoxia (Rafinesque,
1820) was collected by SCUBA diving just north of the mouth
of Buliet Chute. This species was not considered to be a
regular part of the 1930 Ellis fauna (van der Schalie and van
der Schalie, 1950}. (Two 5-year old fresh-dead P. sintoxia
were found on the Minnesota shoreline just west of Builet
Chute in 1982). Twelve other species were found living and
two additional species were represented by empty shells, a
total of 15 species. Since the Mississippi River appears to be
in fair condition in Pool 7 (Jackson et al.,, 1981), and sub-
stratum conditions are similar to areas where L. higginsi is
known to survive, possibly this rare species also still survives
in the area.

2. Dresbach island, Pool 7.

Finke (1966) found a live L. higginsi near R. M. 704 in
the former main navigation channe! of the Mississippi, ust
east of Dresbach Island. Searches in a number of areas with-
in this channel by SCUBA diving and sampling with a crow-
foot bar have not revealed this species here since 1966. The
channel has some deep holes {7 m) along the riprapped
banks of the series of islands between the channel and Lake
Onalaska. These rocky areas serve as productive naiad
habitat. The middle of the channel was characterized by a
predominately sand substratum that supported moderate
numbers of juvenile and adult naiades; of note were the
brightly rayed and polished Lampsilis ventricosa {Barnes,
1823). Four live Lasmigona complanata (Barnes, 1823) re-
presented the most unusuai species in the area. Living indi-
viduals of 15 species and the empty shells of six additional
species were found for a total of 21 naiad species in the
channel east of Dresbach Island.

3. French island, Lake Onalaska, Pool 7.
The northwest tip of French Island has been searched
a number of times since 1969. This shallow (1 m) sandy area

has a variety of naiades, but the fauna is always dominated
by A p. plicata. Lampsilis ventricosa is abundant and the
Ancdonta grandis Say, 1829, complex is common. (See
Starrett, 1971, for a discussion of the latter complex.) A large
number of empty A imbecilils and Toxolasma parvus
(Barnes, 1823} wash up on the shoreline after storms. (The
latter species was not considered a regular part of the 1930
Ellis fauna.) Many gastropod and sphaeriid species may he
found in the same marner. One live rare Tritogonia ver-
rucosa (Rafinesque, 1820} has heen found, making a total of
18 living species. [7. verrucosa is considered uncommaon in
the Upper Mississippi River {(Fuller 1978, 1980a, 1980b;
Mathiak, 1879; Thiel, 1981; Ecological Analysts, Inc. 1981).]

4. Rosebud Island, Lake Onailaska, Pool 7.

Rosebud Island is about 1.5 km north of French is-
land. From mid-September to the end of October, 1877, live
naiades were hand collected, from an area approximately 0.8
km long on the northwest tip of the island, R. M. 706.0, under
contract with the Si Paui District, U.S. Army Corps of
Engineers, St. Paul, Minnesota. Specimens were obtained in
0.3 mto 1.3 m of water, 5 m to 70 m off shcre, There was an
abundance of submerged aguatic vegetation at this site. The
substratum was mostly firm sand with some gravel near the
shore; other areas were a firm to soft silt and mud. Lampsilis
radiata luteola {Lamarck, 1818) was generally buried verti-
cally to almost its full length, but occasionally specimens of
other species were found laying on the surface of the sub-
strate.

Nearly 600 L. ventricosa, 253 L. r. luteola, and 130
Fusconaia flava (Rafinesque, 1820) were temporarity stored
alive {up to 8 weeks) in wire cages submerged 16 cm in the
substratum near the north shore of L.ake Onalaska until they
were needed for silt and sand bicassay studies conducted at
the National Fishery Research Laboratory (Marking and Bills,
1980). Of interest were the results of this short-term trans-
piantation project. Mortality rate in the hoiding cages was
extremely low, about 1%. Lampsilis specimens burrowed into
the substratum more readily than F. flava. Naiades used for
bioassay studies had a mortality rate of 0.4% after a 48-hour
acclimation period, prior to the bicassay studies, at the
Naticnal Fishery Research Laboratory.

Amblema p. plicata was about three times as abun-
dant as L. ventricosa, the second most common species
found at this site. Several specimens of A. p. plicata were
found with very weak or no “ridges”. Anodonta imbecillis was
often found in mud accumulated inside of empty shells of
other species. Over 2,500 living naiad specimens {17
species) were examined. Tritogonia verrucosa (one) was the
least commaon species found, although only single specimens
were found of several other generally more common species.

5. Minnesota Slough—~Railroad Bridge, Pool 8.
Quvbservations while SCUBA diving below the raiircad
bridge (R. M. £89.8) in Minnesota Slough, ust east of the
main channel, revealed a seemingly suitable najad habitat.
Surprisingly, there was poor naiad species diversity in depths
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to 7 m. Eight species were found alive and five others were
represented only by empty shells. Live specimens were
generally grouped together when on rock-gravel substratum.,
The most unusual find was one live adult Magnonaias ner-
vosa (Rafinesque, 1820), but the fauna was dominated by A.
p. plicata.

At the comparable railroad bridge site just to the west
in the main channel, hand coilecting yieided nine live species
and six species represented by empty sheils. A number of
live juveniles, including 11 Potamilus ohiensis (Rafinesque,
1820), were found on a shallow sand-mud flat just upstream
of the bridge. Fourteen five species and three species repre-
sented by empty shells, a lotal of 17 species, were found at
these two raifroad bridge sites.

6. Isle la Plume, Pool 8.

A pre-dredging survey was conducted in 1977 for the
City of La Crosse to determine the presence or absence of
endangered naiades in the Mississippi River area adjacent to
fsle la Plume (R. M. §95.7 to 696.1). The area above and
below the site had been dredged extensively for fill in the
previous 5 to 10 years. Only 11 species were found alive.
Most of the 468 live specimens ranged from 2 mm o 15 mm
in length, Ten species were found in small numbers, but the
eleventh species, Truncilla donaciformis (Lea, 1827), was
represented by 394 specimens and cecurred at 52 of 65 sites
surveyed with the crowfoot bar throughout the length and
width of the area. Perhaps T. donaciformis is one of the first
species to repopulate an area after it has been disturbed.
Two species were frequently caught on the crowfoot hooks
by their byssal threads: T. donaciformis had a clear hyssus
up to 15 cmlong, and P. ohiensis had a black hyssus up to 30
cm iong. Only one live A p. plicata was taken, and no en-
dangered species were found on the predominantly sand
substratum.

A gearch of the material dredged from the Upper Mis-
sissippi River near Isle la Plume revealed shells of an ad-
ditional 16 species, although there was a paucity of speci-
mens on the 45,000 cu m fill site. A total of 26 species were
found in the dredged material. Mast of these specimens were
sub-fossil, indicating nalad species that formerly lived in the
area. The subfossil Alasmidonta marginata Say, 1818, found
here was not considered a regular part of the 1930 Ellis fauna
(van der Schalie and van der Schalie, 1950). Twenty-seven
species were found in the Isle la Plume area, but the present
living naiad fauna appears to have declined by 59%.

A survey was also conducted in the nearby Bluff
Siough by Havlik (1980a, 1981). Additional species records
from the Bluff Slough site, inciuding live Anodonta subor-
biculata Say, 1831, and empty specimens of L. complanata
and L. r. luteola, are included in Table 1. The Bluff Slough
callection raises the tota! species found in the area to 30.

The results of the isle la Plume survey indicated a
number of changes in the distribution of naiades in the Mis-
sissippi River from that reported by Baker in 1928. Contrary
to Baker's general observations, this survey revealed live
naiades farther than 26 m from shore. indeed, they were

found throughout the entire 275 m width of the channel.
Baker alsc stated that records of moilusks in water more than
7.6 m should be viewed with suspicion. In this survey the
greatest concentradion of adult specimens, mainly Cbovaria
ofivaria {Rafinesque, 1820), was found in water nearly 9.2 m
deep near the Minnesota shore.

7. Wigwam Slough, Pocl &,

Wigwam Slough, B. M. 691.2, in the backwaters of
Poal 8, is an area characterized by a sand-grave! substratum,
a strong current, and depths up to 3 m. Random sampling
with SCUBA gear in March, 19881, revealed faitly diverse
naiad populations with living individuals of 16 species and the
empty shells of six additional species. A large number of T.
verrucosa were found dead in situ. This seemed to suggest
that siltation had not caused the demise of these specimens,
but rather that non-point poliution had perhaps been respon-
sible for this drastic decline of this species in Wigwam
Slough. Two M. nervasa were found alive at this site. Ad-
ditional survey work with a crowfoot bar did not add to the
species recorded at this site.

In July, 1981, 60 live T. verrucosa from the Wisconsin
River, Richland County, Wisconsin, marked on both valves
with orange spray paint, were experimentally transplanted
into Wigwam Slough about 15 m from share in about 3 m of
water. Prior to the transplant the site was marked with 4 large
pieces of concrete placed on the substratum. As of No-
vember, 1881, these naiades appeared to have positioned
themselves naturally in the substratum and no recently de-
ceased specimens were found. However, in August, 1982,
six of these specimens were dead, a 10% mortality rate. At
least 5 to 10 years will be needed before researchers can
determine if these specimens will reproduce and help re-
establish the 7, verrucosa pepuiation in Wigwam Slough.

8. Brownsvitle, Minnesota, Pool 8.

Searches of a number of sites in the Brownsville, Min-
nescta, R. M. 688.5, area vielded living individuals of 15
species and the empty shells of two additional species. In
August, 1977, a stressed living specimen taken from a fresh
dredge material site was presented to me for identification by
Terry Bills, Brownsville. This juvenile specimen represented
the smallest live L. higginsi (22 mm) seen from the Missis-
sippi River. [Since that time a live specimen, 19 mm in length,
has been collected near Prairie du Chien, Wisconsin, above
the mouth of the Wisconsin River, Mississippi R. M. 630.8,
that may be L. higginsi (Stansbery, 1982 personal communi-
cation).] The Brownsville specimen still represents the pre-
sent-day northern-most record of the endangered L. higginsi
living in the main stem of the Mississippi River. More com-
plete information on the dredging at Brownsville is provided in
Whiting (1982).

One live M. nervosa was found in the Brownsville area
in 1978, representing the first live specimen of the species
above Lock and Dam 8 since 19371 (Finke, 1966; Mathiak,
1979; Fuller, 1980a; Thiel, 1981).

A number of naiad shells were found near Brownsvilie
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in a shallow area iust east of the main channel that also
contained a number of muskrat houses. Below Brownsvilie,
at the entrance to Venover Slough (R. M. 687.7), a large
number of young naiades were found on a mud flat that was
exposed during low water. Nine live P. ohiensis were found
buried in packed sand just off shore {one to twoe m) at the
Brownsvilie swimming beach, R. M. 683.1.

9. Black River Mile 1.7, Clinton Sireet Bridge, Pool 8.

An intensive survey was conducted in 1978 above and
below the Clinton Street Bridge at La Crosse for the Wiscon-
sin Depanment of Transportation to determine the presence
or absence of the endangered L. higgins/ prior to the con-
struction of a new bridge. The survey was accomplished by
first conducting 49 crowfoot runs followed by SCUBA ex-
pioration of 16 potential and existing pier sites. A maximum of
sixteen species (382 specimens} was recovered at one po-
tential pier site (an area approximately 1.5 m wide and 7.6 m
long).

A total of 2,197 living specimens (17 species) were
found in the predominantly clay substratum. (Clay is rare in
river bottoms in the La Crosse area.) Amblema p. plicata
represented 75% of the live specimens recovered and clearly
dominated the fauna. Obliquaria reflexa Rafinesque, 1820,
and Quadrula quadrula (Rafinesque, 1820}, the next most
commaon species, were well represented by 119 and 110
specimens respectively, but they comprised only 5% and 4%
respectively of ali specimens recovered. Many juveniles of a
number of species were found. Two sub-fossil L. higginsi
were ultimately recovered from this site.

OCne live T. verrucosa represented the least comon
species found. Seven species, represented by empty valves,
were found by diving and increased the total species col-
lected at the Clinton Street bridge site in 1978 to 24. Only one
live specimen of L. r. luteola was coliected even though 253
live specimens were collected several miles upstream in the
Biack River Channel as it flows through Lake Onalaska, Pool
7 {Site 4}. A repeat dive at the bridge site in 1980 yielded
another live L. r. Juteola. This female specimen represented
one of the largest specimens of the species ever deposited at
The Ohig State University Museumn of Zoclogy {150 mm fong,
74 mm high, and 84 mm wide). A sub-fossil Pleurobema
rubrum {Rafinesque, 1820}, a new record for the La Crosse
area, was found at the same time.

Several additional sites were investigated near Black
River R. M. 5in 1980. Live L. complanata and emply speci-
mens of Effiptio ¢. crassidens (Lamarck, 1818) and Effiptio
dilatata (Rafinesque, 1820) were found along with the usuat
dominance of A. p. plicata. This makes a total of 18 iiving
species, with empty shells of nine additional species from the
lower Biack River. Since Barisch found only 20 species in
1907 and Thiel (1981) duplicated seven of the Bartsch re-
cords (six living species and one species represented by
empty shells), the 27 species found in this study represent
the largest number ever recorded from the lower Black River.

Since the mid-1860's Amblema p. plicata has been
commercially harvested intermittently from the Poof 8 seg-

ment of the Black River for the Japanese cultured pearl in-
dustry.

DISCUSSION

From 1863 to 1981 over 7,000 naiad mollusks repre-
senting 38 species, 25 as living specimens and 13 as empty
shells, have been collected in Pools 7 and 8 of the Upper
Mississippi River near La Crosse, Wisconsin. Five of the 13
species represented by empty shelis have been found alive
by contemporary researchers (Table 1) as well as emply
valves of Cyclonalas tuberculata (Rafinesque, 1820). In ad-
dition to the 35 species recorded prior to the 1930's | have
added live A. suborbiculata, P. ohiensis, T. parvus, and sub-
fossil P. rubrum for a lotal of 40 species. The present-day
total of living individuats of 30 species and the empty shells of
10 additional species in the La Crosse area still duplicates
and even exceeds the historic records, however the living
diversity has decreased by 25%. The overall total of 40
species compares favorably with the 46 species recorded
from the most diverse naiad fauna of the Mississippi River at
Prairie du Chien, Wisconsin, 63 river miles (100.8 km) south
of La Crosse in Pool 10 (Haviik and Stansbery, 1977; Havlik
and Marking 1980; Havlik, 1981). Many species in the La
Crosse area are found only in smalfl numbers in compatison
to the densities found at Prairie du Chien. The La Crosse
fauna is clearly dominated by A. p. plicata, a commercial
species that is not harvested in Pooi 7 and only occasionally
harvested in Poo! 8.

Although living specimens have been found of several
species not considered to be a regular part of the Ellis fauna,
no live records of several species found by Ellis have been
reported since the 1930's. Several species appear to be
nearly extirpated from the La Crosse area.

The majority of this study was conducted after num-
bers of fresh-dead endangered L. higginsi were found in
1978 at Prairie du Chien, {Havlik and Stansbery, 1977).
Segments conducted in 1977 (Rosebud Isiand) and in 1978
(Black River) revealed the presence of a diverse nalad fauna
(17 species) living at each site and yet no living L. higginsi.
An analysis of the Havlik and Stansbery (1977} species as-
semblage revealed that O. ofivar/a was one of the species
living at Prairie du Chien and yet not found at the Rosebud
Island or Black River sifes. Further comparisons with dala
from Fuller (1978) confirmed that O. ofivaria was also present
at the L. higginsi site in the St. Croix River near Hudson,
Wisconsin. After the 1978 discovery of living M. nervosa near
Brownsville, Minnesota, a similar comparison of the fauna
from all sites known to have living L. higginsi again revealed
that M. nervosa generally lived in the same areas as L. hig-
ginsi. Since that time fiving L. higginsi apparently have not
been found at any site in the Upper Mississippi, St. Croix or
Wisconsin Rivers that did not also have either O. olivaria or
M. nervosa (or both species) living at the same site (an area
2.25 3q m to 510 sg m) or in close proximity {within 0.4 km)
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(Fuiler, 1978, 1980a; Mathiak, 1978, Perry, 1979; Ecological
Analysts, inc., 1981; Thiel, 1981, personal communication).

Since L. higginsi is generally associated with popula-
tions of O. olivaria and/or M. nervosa, they apparently have
simitar habitat requirements. Historically they are all found in
big river systems and are considered deep water species
(Baker, 1928; Fuller, 1978, 1980a, 1980b). Since substrata in
Pools 7 and 8 are often similar to those in the Prairie du
Chien area where L. higginsi is knawn to survive, | suspect
that water quality, biclogical characteristics or other factors
are imporiant for survival and reproduction. Research on
water quality and on various contaminanis using O. olivaria
and M. nervosa, along with research on the more common
congeneric species of L. higginsi, L. ventricosa and L. r.
luteola, might provide some insights as to the habitat require-
ments of that endangered species. Although O. olivaria is
found in small numbers in the Mississippi River upstream
from Lock and Dam 8 {Mississippi B. M. 673.2) {o the mouth
of the St. Croix River (Mississippi R. M. 811.5), M. nervosa is
almost extirpated from this same reach of the Upper Missis-
sippi River (Fuller, 1978, 1980a, 1980b; Thiel, 1981). Like-
wise, thera are no recent records of L. higginsi living in the
main stem of the Mississippi River upstream of Brownsville,
Minnesota to the mouth of the St. Croix River (Havlik, 1980b).

A cluster analysis of all naiad species found in Pool 10
of the Mississippi near the Prairie du Chien area (Thiei, 1982,
personal communication) revealed that O. olivaria [as well as
Quadrula metanevra (Rafinesque, 1820)] was more often
found with L. higginsi than any other species, thus adding
support to the above observations.

Since several other rare species such as P. sintoxia
and T. verrucosa also still survive in Pools 7 and 8, the water
quality in this area of the Upper Mississipp! River should be
maintained and even improved.

After comparing all known historical naiad mollusk
records from the La Crosse area with modern species lists, it
becomes apparent that the area no longer supports an cver-
all flourishing naiad population except for a few species.
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