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ABSTRACT—Freshwater mussels {(Unjonidae) were sampled in the Wolf River and its tributaries in Shelby
and Fayette counties, Tennessee, and in Benton County, Mississippi. Twenty-five species were identified and the
specific locations of 4,284 individuals were recorded. Mussels were abundant upsiream from the Collierville, Ten-
nessee sewage effluent, which also coincides with the extent of headcutting from earlier channelization. Downstream
from this location, mussels were very rare in the river, but abundant in adjoining borrew pits. Some of the species
we report are unique or rare in western Tennessee. One species, the Fat Mucket (Lampsilis siliguoidea (Barnes,
1823)) is reported nowhere else in Tennessee besides the Wolf River (although it may be a relic or extirpated species
in Reelfoot Lake (Parmalee and Bogan, 1998), and three species, the Pink Heelsplitter {Potamilus alatus (Say, 1817)),
the Plain Pocketbook (Lampsilis cardium (Rafinesque, 1820)), and the Spike (Elliptio dilatata (Rafinesque, 1820)) have
not been reported to occur in western Tennessee. The Southern Hickorynut (Qbovaria jacksoniana {Frierson, 1912))
has been reported in only one other Tennessee river and the Southern Rainbow (Villosa vibex (Conrad, 1834)) has
been reported in only two other Tennessee rivers. Based upon available data from the Tennessee Wildlife Resources
Agency listing of mussel status in Tennessee, three musse! species found in the Wolf River are of special concern,

three are threatened, one is threatened or endangered, and one is endangered,

The freshwater mussel fauna of the United States, with al-
most 300 species, is one of the richest in the world, More than
one-third of these are or were known to occur in Tennessee (Par-
malee and Bogan, 1998). Unfortunately, we have not treated this
resource well (Neves et al,, 1997}, As early as the late 19% and
early 20" centuries there were reports of severe impacts upon
mussels due to impoundment and pollution {Lewis, 1868; Ort-
mann, 1909}, Our mussel fauna continues to face serious threats
today (Neves, 1993), and some scientists believe that unless a
major research and conservation effort is initiated immediately
we will see the extinction of most of the North American fresh-
water mussel fauna in the next 25-50 years {Willams, 1999).

We undertook this survey of the Woif River mussel fauna to
document the composition and number of species present. We
also wanted to determine mussel spatial distribution patterns that
might coincide with environmental gradients, and to use these
patterns o make more informed decisions regarding watershed
development.

The Woll River watershed lies within the Mississippi Allu-
vial Plain and the loess-covered Coastal Plain. It has a mean
slope of 0.0-1.93 degrees {Mills and Wilson, 1997} with an area
of 810 miles® (E.PA., 1999). The Wolf River itsell is approxi-
mately 85-90 miles long frem its origin in Tippah County, Mis-
sissippi 1o iis mouth on the Mississippi River at Memphis in
western Shelby County, Tennessee. By 1964 the lower 22 miles
of the Wolf River had been channelized by the Army Corps of
Engineers, and erosion and headcutting are now negatively im-
pacting the middle reach of the river.

The Wolf River and its floodplain lie within the Interior Ba-
sin or Mississippian unionioid faunal province (Parmalee and Bo-
gan, 1998). Most freshwater mussel surveys in Tennessee have
been made in the Cumberlandian province, i.e., the Tennessee
and Cumberiand River drainages, and there have been very few
mussel surveys in western Tennessee. Before Manning’s (1989)
thorough study of the Hatchie River, in which he documented 33
taxa of unionacean mussels, the only other substantive works on
western Tennessee mussels were those by Pilsbry and Rhoads
(1896} and Orfmann (1926), in which four species were listed
for the Wolf River. Kesler and Manning (1996) reported a new
state record for the Wolf River, the Fat Mucket (Lampsilis sili-
gquoidea {Barnes, 1823)), and gave shell length-frequency distri-
butions and a length-age relationship for this species, The data
we present here provide baseline documentation of the rich mus-
sel fauna and its distribution in the Wolf River in western Ten-
nessee and northern Mississippi.

MATERIALS AND METHODS

We sampled mussels by hand in the Woll River and asso-
ciated borrow pits from Benton County, Mississippi, through
Fayetie and Shelby counties, Tennessee to near the river’s mouth
at the Mississippi River in downtown Memphis (Fig. 1). We de-
veloped our sampling techniques and field identification skills
from Ociober, 1994 to May, 1997 on 13 different occasions. The
borrow pits we sampled were either connected directly to the
river or received water during Soods. We also sampled the North
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FIG. 1. Numbers (4,284) and locations {441) of the uniomid
mussels collected in Shelby and Fayette Counties, Tennessee and
Benton County, Mississippi from September 1997-1999. The
bars represent mussels found in the river proper. The highest bar
represents 293 individuals, while the lowest bar represents only
one individoal. The size of the dots refer to the total number of
individuals collected in borrow pits along the river, the largest
representing 152 individoals.

Fork of the Woif River north of LaGrange, Tennessee. From Sep-
tember 1997, to September 1999, specific longitude and latitude
coordinates of individual musscls were recorded using a global
positioning system unit {Garmin GPS If) on 31 different days at
128 locations. These data were plotted using ArcView. No lon-
gitude-latitude data were recorded at locations where no mussels
were found. Before September, 1997, only species identities,
numbers, and general locations were recorded.

Species were identified using Parmalee and Bogan (1998)
and voucher specimens were placed in the Ohio State Museumn,
Ohie State University. We followed Turgeon et al. {1998) for all
common and scientific names. We report here only live individ-
uals.

RESULTS AND DISCUSSION

The 25 unionid species found in the Woll River and its
floodplain are listed in Table 1. Within the Wolf River, most
mussels were found in stable silt deposits along stream banks.
The mussel species richness in the Wolf River is 0.76 times that
of the larger, unchannelized Hatchie River, alse in western Ten-
nessee (Manning, 1989). This value increases to about 0.83 when
one considers that Manning (1989) split three species that we did
not. Given that our study is the first complete survey of the Wolf
River, we cannot comment on how many species have been lost
due to habitat alteration, sedimentatgion, Asian clam (Corbicula
fluminea, Muller, 1774) colonization, and pollution.

The total number of individuals for which specific GPS le-
cation data were coliected and the number of locations recorded
are listed in Table 2. We have not reported the numbers of in-
dividuals sampled or their locations before GPS data were gath-
ered because we re-sampled some of the same locations o re-

Kesler et al.—Freshwater Mussels (Unionidae) of the Wolf River 39

TapBLE 1. Unionid mussels found in the Wolf River and its
floodplain in Tennessee and Mississippi.

flat floater

rock pockethook
spike

Wabash pigtoe
plain pocketbook
fat mucket
yellow sandshell
fragile papershell
pondmussel
southern hickorynut
pinic papershell
bleufer

pink heelsplitter
giant Aoater

Anodonta subarbiculata (Say, 1831)
Arcidens confragosus (Say, 1829)
Elliptio dilatata (Rafinesque, 1820)
Fusconaia flava (Rafinesque, 1820)
Lampsilis cardium (Rafinesque, 1820)
Lampsilis siliquoidea (Barnes, 1823)
Lampsilis teres (Rafinesque, 1820)
Leptodea fragilis (Rafinesque, 1820)
Ligumia subrostrata (Say, 1831)
Obovaria jacksoniana (Brierson, 1912)
Potamilus ohiensis (Rafinesque, 1820)
Poramilus purpurarus (Lamarcic, 1819)
Potamilus alarus (Say, 1817)
Pyganodon grandis (Say, 1829)

Quadrula nodulata (Rafinesque, 1820)  wartyback
Quadrula pustulosa (1. Lea, 1831) pimpleback
Quadrula quadrida (Rafinesque, 1820)  mapleleaf
Strophitus undulatus {(Say, 1817) creeper
Toxolasma parvus (Barnes, 1823) Lilliput
Tritogonia verrucosa (Rafinesque,

1820) pistolgrip
Toxolasma texasensis (1. Lea, 1857) Texas lilliput
Uniomerus tetralasmus (Say, 1831) pondhorn

Utterbackia imbecillis (Say, 1829)
Villosa lienosa (Conrad, 1834)
Villosa vibex (Conrad, 1834)

paper pondshell
little spectaclecase
southern rainbow

place our earlier findings with more accurate GPS data. The total
number of mussels counted at each of the 128 locations is pre-
sented in Fig. 1.

The bar in Fig. 1 on the North Fork of the Wolf River marks
the location of a small tributary to the North Fork where 269
musseis were counted. While mussels were abundant in this
small stream, no native massels or C. fuminea were found in the
North Fork upstream or downstream from the mouth of this trib-
atary. This suggests to us that the stream is a refogivm; mussels
living there have avolded unsuitable conditions in the mainstem
of the North Fork of the Wolf River. Because five species were
encountered in this small stream, one of which we found nowhere
else (Uniomerus fetralasmus (Say, 1831)), such streams would
seem 10 be important source pools for repopulating impacted
reaches of larger waterways.

There was an abrupt reduction in numbers in the mainstem
of the Wolf River at the eastern edge of Shelby County (Fig. 1).
This dramatic reduction in abundance coincides with the upper
extent of headcutting due to stream channelization that was com-
pleted by 1964. Downstream from this point we observed the
characteristics of an area recently headcut as described by Hart-
field (1993), i.e., extensive bank erosion; wide, degraded chan-
nels; meander cutoffs; uniform, shallow flows; aumerous whole
trees within the channel; loose, unstable sediments; and perched
tributaries. Mussels cannot tolerate such stream degradation. We
have found very few mussels in the Wolf River downstream from
the extent of carrent headeutting to the lower reaches of the river,
QOur results are similar €0 those of Hartheld (1993) who observed
the decline or disappearance of mussels due to headcuiting in
Mississippi and Louisiana.
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TABLE 2. Number of mussels and the number of locations
in the Wolf River for which longitude—tatitude coordinates were
recorded from September, 1997 1o September, 1999,

Number of Number of

Species individuais locations
Q. pustulosa 1871 82
P. purpuraius 752 84
T. verrucosa 477 539
P. grandis 343 25
V. lienosa 230 20
L. siliguoidea 277 46
F. flava 80 20
L. teres 57 24
T. parvis & texasensis 49 9
L. fragilis 34 19
A. suborbiculata 24 G
L. cardium 15 7
U. imbecilis 14 10
P. ohiensis 14 2
U retralasmiis LG 2
S. undulatus 8 3
E. dilatata 4 3
L. subrostrara 4 i
V. vibex 4 1
Q. jacksoniana 3 3
A, confragosus 1 |
P alatus 1 1
O nodulara 1 1
. guadrula 1 1

The abrupt drop in mussel numbers also coincided with the
first sewage outfall of Collierville, Tennessee. Unknown amounts
of raw sewage were illegally discharged into the Wolf River for
10-15 years by the city of Collierviile (Commercial Appeal.
19983, and this unregulated pollution has likely degraded con-
ditions for mussels downstream. The negative effects of head-
cutting were thus combined with the effect of Collierville’s ef-
fAluent. Hopefully, now that water-treatment reguiations are being
enforced and the Corps of Engineers has begun the initial studies
for a project intended to halt the river’s headcut (United States
Army Corps of Engineers. 1995; G.E.C.. Inc., 1999), mussels
will be able to recolonize this portion of the rivern

The Fig. | dots in Shelby County west of Germantown Road
represent mussels found in borrow pits along the river, No mus-
sels were found in the river adjacent to these borrow pits. We
hypothesize that the unstable sediment conditions in this previ-
ousty channelized lower section of the river make an inhospitable
environment for mussels (Hartfield, 1993).

What follows are comments about each species in the order
of their abundance. The most commmonly encountered species was
the Pimpleback {(Quadruia pustulosa (1. Lea, 1831)) (Tahie 2).
This species has a wide distribution within Tennessee and also
was widely distributed within the Wolf River (Fig. 2). This spe-
cies was reported (as Unio turgidus) to be in the Wolf River by
Pilsbry and Rhoads (1890). Quadrula pusiulosa also was one of
the two most commaon species encountered by Manning (1989}
in the Halchie River. According to Parmalee and Bogan (1998),
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(. pustulosa occurs in medium-sized o large rivers throughout
Tennessee. We did not find Q. pustulosa downstream from the
area of active headcutting in castern Shelby County. However,
this species was very abundant from the headeutting arca up-
stream to the Wolf"s headwaters in Benton County, Mississippi.
This species, especially in middie reaches of the river between
Batemen Bridge and Moscow, Tennessee, often had shells that
were elongated posteriorly.

The second most common species sampled was the Bleufer
(Potamilis purpuraiys {Lamarck, 1819)). Unlike Q. pustulosa,
the distribution of P. purpuraius in Tennessee is confined to the
direct tributaries to the Mississippi River and Reelfoot Lake (Par-
malee and Bogan, 1998}, Within the Wol{ River proper, we found
P. purpurarus from Benton County to between Houston Levee
Road and Germantown Road in Shelby County, and again in the
mainstem of the Welf River to within six miles of its mouth ¢on
the Mississippi River {FFig. 2). Given the abundance of P. pur-
puratus in our study, it is not surprising that Ortmann (1926) also
reported this species as occusring in the Wolf River. Very large
individuals of this species were found in borrow pits, one reach-
ing 229 mm in length. This is much longer than ihe maximimm
shell length of about 170 mm reported by Parmalee and Bogan
(1998).

We found a single Pink Heelsplitter (P. alarus (Say, 1817))
individual in the middle section of the river between Collierville/
Arlington and Houston Levee roads, Both P. purpuratis and P
alarey require the freshwater drum (Aplodinorus grunniensy as a
fish host {Watters, 1994), and we cannot explain the rarity of P.
alatus in the Wolf River. According to Parmalee and Bogan
(1998), P. alams has not been reported from Reelfoot Lake or
any of the direct tributaries to the Mississippi River in western
Tennessee, although we (DM, NVT) found it in the Hatchie River
in 1999,

The Pistolgrip (Tritigonia verrucosa (Rafinesque, 1820))
was the third most commonly encountered specics. Tritigonia
verrncosa was found in the mainstem of the river, but never in
borrow pits or extremely slow-moving water. bt was mostly found
in the middle stretch of the river between Batemen Bridge and
Moscow, Tennessee (Fig. 2). As with the two species above, T,
verrucose was reported by Ortmann (1926) (as Quadrula ver-
rucaosa) o oceur in the Wolf River.

About as equally abundant as Tritigonia verrucosa was the
Giant Floater {Pyganodon grandis (Say, 1829)), which was found
at only 24 locations. Almost all of these were found in borrow
pits, old cut-off sections of the river, and a small tributary to the
North Fork of the Wolf River (Fig. 2). This tendency towards a
lentic habitat is consistent with other studies (Cammings and
Mayer, 1992). Manning (1989) distinguished two species of Py~
ganodon (formerly Anodonia), 1.e., grandis and corpulenta. Tur-
geon et al. (1998) recognized onky one species, P. grandis. While
we did observe both the corpulenta form and the more com-
pressed, elongated shell of the grandis form, we did not distin-
guish between these two morphotypes.

The fifth most abundantly encountered species was the Little
Spectaclecase {Villosa lienosa (Conrad, 1834)). Over half of the
230 individuals were counfed in a small tributary to the North
Fork of the Wolf River (Fig. 2}, an area that was severely logged
in the summer of 1997, We found this species was most often
along shaded riverbanks, and we became curious about how log-
ging would affect the V. fienosa of this small stream. One hun-
dred nineteen individuals were marked, measured for length, and
returned to this stream as part of a growth study. This species is
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Quadrula pustulosa i J| Potamilus purpuratus
' -

Tritigonia verrucosa | Pyganodon grandis |
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FIG. 2. Distibution of Quadrula pustulosa, Potamilus purpuratus, Tritigonia verrucosa, Pyganodon grandis, Villosa lienosa,
and Lampsilis siliquoidea. The size of the dots represents the number of individuals collected at each Iocation: 1-5 individuals », 6—

30 individuals e, 51-100 individuals &, 101-200 individuals ®
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State listed as threatened or possibly endangered (Ancnymous,
1094y, Besides occurring in the Wolf River, V. lienosa occurs in
the Hatchie River in small numbers (Manning, 1989) and the
Obion River (Starnes and Bogan, 1988). It may still occur in the
Red and Stones rivers in Tennessee, although its occurrence there
is based on museum collections {Jenkinson and Kokai, 1977).
Ray and Hamilton (1999} did not find V. lienosa in the Red River
or one of its tributaries, Sulfur Fork Creek.

The Fat Mucket (Lampsilis siliguoideer) provides an inter-
esting example of the Wolf River’s uniqueness within Tennessee.
While L. siliquoldea occurs throughout the Mississippi River Ba-
sin from western New York to Minnesota, throughout the interior
of Canada, and south to Arkansas, it does not occur in the Ten-
nessee and Cumberland River Basins. The Wolf River contains
the only extant population of L. siliguoidea reported in Tennessee
{Kesler and Manning, 1996), although we found a living indi-
vidual in the Tuscumbia River (McNairy County, Tennessee) on
Qctober 5, 1997, Within the Wolf River L. siliguoidea is wide-
spread {Fig. 2).

The Wabash Pigtoe (Fusconaia flave (Ralinesque, 1820)),
Yellow Sandshell (Lampsilis teres (Rafinesque, 18203), Lilliput
(Toxolasma parvus (Barnes, 1823)), Fragile Papershell (Lepfodea
Sfragitis (Rafinesque, 1820)), and Flat Floater (Ancdonta subor-
biculote Say. 1831) were encountered about equally. However,
their distributions differed; Anodonta suborbiculare was found
exclusively in borrow pits, while the other species were found in
the river channel.

Fusconaia flava was found throughout the middle and upper
reaches of the Wolf River (Fig. 3). While F. flava is State listed
as “threatened” (Anonymous, 1994), it seems to be doing well
in the Woll River.

Lampsilis reres was found in the middle reach of the Woif
River and in borrow pits (Fig. 3). While never locally abundant,
it was found in 19 locations. 1t seemed to be doing quite well in
one borrow pif, reaching a length of 150 mm, longer than the
130-140 length reported by Parmalee and Bogan (1998).

Toxolasma parvus is easily confused, especially in the field,
with the Texas Lilliput (Toxolasma texasensis), and we have plot-
ted the distribution of these species together in Fig. 3. While T,
parvies oceurs throaghout Tennessee, 1. texasensis has been re-
ported only in the Hatchie River and at Reelfoot Lake (Parmalee
and Bogan, 1998), While T. parvus is listed as of special concern
(Anonymous, 1994), it seems to be doing well in the Woll River.

The Fragile Papershell (Leprodea fragilis), while recarded at
number collected at any one station was six individuals. One
individual from a borrow pit was 165 mm long, exceeding the
150-160 mm length mature individuals of this species reach
(Parmatee and Bogan, 1998), The unique fish host of L. fragilis
fragilis is the freshwater drum (Aplodinotus grunniens) (Watters,
1994). This figsh also ig the unigue host to other mussel species
found in the Wolf River, including the Bleufer {P. purpuratus),
the Pink Heelsplitter (P. alatus), and the Pink Papershell (P
chiensisy, {although the white crappie also is reported as a host
for P. chiensis (Wilson, 1916)).

The Flat Floater (Anodonta suborbiculata) was a borrow pit
or oxbow species, always being found in very soft sediment {Fig.
3). kit was never found in the river channel. This distribution is
consistent with that reported by Parmalee and Bogan (1598).

The Plain Pockethook (Lampsilis cardiunty was only occa-
sionally encountered. Both ihe Tennessee Wildiife Resources
Agency (TWRA; Anonymous, 1994) and Willlams et al. (1993)
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give the status of this species as of special concern, and it has
not been reported in any other western Tennessee location. We
found this species from Benton County, Mississippi to just above
the Collierviile, Tennessee sewage outfall in Shelby County (Fig.
3). According to Houp (1993) L. cardium and L. siliguoidea are
intolerant to sedimentation. While the high sediment load of the
Wolf River (Madhaven, 1989, Neff and Hearnsburger, 1994) may
negatively impact this species, there remains vncertainty regard-
ing whether or not increased sedimentation is a cause of recent
mussel declines (Box and Mossa, 1999). Given that L. cardium
seems to be tolerant of poor or polluted water conditions unsuit-
able for many mussel species (Parmalee and Bogan, 1998), we
are curicus about why it is not more common in the Wolf River.

The Paper Pondshell (Urterbackia imbecillis), while not
common, was widely distributed (Fig. 4). This small species is
thin shelled and may suffer high mortality from fish and mammal
predators. Shell piles of Corbicula fluminea on the riverbank are
common, although ne U. imbecillis shells were found among
these.

We Ffound the Pinl Papershell (Potamilus ohiensis). with one
exceplion, in a borrow pit connected to the Wolf River that was
constructed in 1987 (Fig. 4}. Individuals in this pit were large,
(lengths up to 163 mm), which is longer than the approximately
140 mm maximum length reported by Parmalee and Bogan
(1998). The one individual not found in the borrow pit was found
in Fayette County in sandy-siit sediment where the Wolf River
is divided into several small channels. We are very curious why
P. ohiensis seems to be limited to the borrow it in Shelby Coun-
ty, and are concerned about its long-term viability within the
Wolf River’s floodplain. Manning (1989) found oanly one or two
dead P. ohiensis (formerly Leptodea laevissima) at just one lo-
cation in the Hatchie River. Like P. purpuratus, which is found
widely in the Wolf River, P. chiensis requires the Freshwater
Drum (Aplodinotus grunniens) to complete its life cycle (Watters,
1994), Unlike P. purpuratus, P. ohiensis alsc may use the White
Crappie {(Pomoxis annularis) (Wilson, 1916} as a fish host.

We found the Pondborn (Uniomerus tetralasmusy in only one
location, a small wibutary to the North Fork of the Wolf River
(Fig. 4). In Tennessee this species has been reported from the
Hatchie Manning, 1998) and Forked Deer River systems (Par-
malee and Bogan, 1998), backwaters of Reelfoot Lake (Najarian,
1955), and a small tributary of the Tennessee River (Brown and
Pardue, 19800, Watters (1994) list only the Golden Shiner (No-
temigonus crysolencas) as a fish host for Ul refralasmus. Perhaps
this mussel’s distribution in the Wolf River is limited by the
availability of adeguate fish hosts.

The Creeper (Strophitus undularus) was only rarely encoun-
tered (Fig. 4), although it has a broad geographic distribution
(Parmalee and Bogan, 1998). It is listed by TWRA as of special
concern (Anonymous, 1994). Another rarely encountered species
was the Spike (Elliptio dilatata). This species was locally abun-
dant in only one location (Fig. 4 cold, relatively fast-flowing
current in Benton Coungy, Mississippi. While found in the entire
Mississippi River drainage, this species has not been reported
before in western Tennessee (Parmalee and Bogan, 19983,

The Pondmussel (Ligumia subrosrraia) was found in only
one location, a borrow pit in Memphis. This species is listed as
of special concern by TWRA (Anonymous, 1994), and in western
Tennessee it is found only in Reelfoot Lake (Najarian, 1955) and
the Hatchie River (Manning, 1989). Given itg ability to adapt to
newly created ponds and channels (Parmalee and Bogan, 1998),
we expected to find this species in more locations.
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The Scuthern Rainbow (Villosa vibex) occurred in only one
lecation in one of the farthest upstreamn locations sampled in
Benton County, Mississippl. It has been reported in only two
other Tennessee locations, the Hatchie River in western Tennes-
see (Manning, 1989) and the Conasauga River in Polk County
in southeast Tennessee, although this population may be extir-
pated (Parmalee and Bogan, 1998). The general distribution for
V. vibex i3 the Gulf Coast drainage (Parmalee and Bogan, 1998),

Another uncommon species, which has been reported in only
one other Tennessee location, was the Southern Hickorynut
{Ohovaria jacksoniana). We found no individuals of this species
before initiating GPS coordinate recording in 1997, after which
we found only three individuals. Except for the Hatchie River,
where only six specimens were found (Manning, 19893, and a
section of southeastern Missouri, this species is known from Al-
abama west to eastern Texas (Pammalee and Bogan, 1998). Wil-
liams et al. (1993) list this species as of special concern, TWRA,
classifies this species as threatened, and Withers and Christie
(1997 list Obovaria jacksoniana global statug as imperiled to
vulnerable and state status as critically imperiled. Because we
found this rare species in a section of the Wolf River immediately
upstream from the current location of the headcutting nickpoint,
we feel this species is at significant risk in the Wolf Rivern

We found a single Rock Pocketbook {Arcidens confragosus)
upstream from the headeutting nickpoint. The area in which this
individual was found had been sampled three times before on
other occasions. Finding this large, distinctive individual on a
fourth sampling effort demonstrates the heterogeneity of mussei
distribution and the need for intensive, repetitive sampling. This
species is found from Minnesota to Louisiana and as far west as
eastern Texas (Parmalee and Bogan, 1998). It is thought to be
adaptable to a variety of habitats (Parmalee and Bogan, 1998),
yet it is apparently extirpated from Reelfoot Lake (Manning un-
published) and is fast disappearing from the Hatchie where only
one specimen was found by the authors in 1999, It is a mystery
why we have found only & single large individual of this species
in the Wolf River.

The Wartyback (Quadrula nodulata) was collected in the
middie stretch of the Woll River in Fayette County, and was
represented by only one verified specimen. This species also was
represented by a single individual in the Hatchie River (Manning,
1989). Given the large variability of Q. pustulosa in the Wolf
River, 0. nodulara could have been under-reported by us.

We found only one Mapleleaf (Quadrida quadrula). This
individual was in a borrow pit near the lower end of the Wolf
River in very soft sediment. Quadrula quadrula has been re-
ported in western Tennessee in the Hatchie (Manning, 1989), the
Loosahatchie and North Fork Obien rivers (Starnes and Bogan,
1988), and Reelfoot Lake i considerable abundance (Hoff,
1943). It also is found in middle Tennessee and the entire Mis-
sissippi drainage (Parmalee and Bogan. 1998). According to
Klippel and Parmalee (1979), Q. guadruia is an adaptable spe-
cies, and we are curious why only one individual was encoun-
tered. Its fish host, the Flathead Catfish (Pylodictis olivaris) (Wat-
ters, 1994), was not found in the Wolf River by Medford and
Simeo (1971) and this might explain its current absence.

Species of Special Corncern—Given the declines in fresh-

water mussels nationally, we are concerned about the future of

all the mussel species in the Wolf River. We are particularly
concerned about these species that occur in only one or two
locations, are very rare, or have been classified as threatened on
a regional or statewide basis. One species about which we are
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most concerned is the Southern Hickorynut (O, jacksoniana). As
already described, this species has been classified by others as
of special concern (Willlams et al., 1993), and threatened
(TWRA; Anonymous, 1994). The Tennessee Department of En-
vironment and Conservation lists O. jacksoniana as critically im-
periled in the state (Withers and Christie, 1997). We found only
three individuals of this species in a section of the Wolf River
currently threatened by headcutting, Given this species has been
reported in only one other Tennessce location, we feel the poten-
tial is high for extirpation of 0. jacksoniana in both the Wolf
River and Tennessee.

The Southern Rainbow (V. vibex) is another species about
which we are concerned. Withers and Christie (1997) classify V.
vibex as imperiled in the state. and we found only four individ-
uals at one jocation in the upper reaches of the Wolf River in
Benton County, Mississippi.

There were four species in our survey that were represented
by only one individual. These were the Rock Pocketbook {4,
confragosus), Wartyback (0. nodulara), Mapleleaf (Q. guadrula),
and Pink Heelsplitter (P. alatus). While certainly at risk in the
Wolfl River due to their rarity, these species appear to be doing
well elsewhere in the state. Given the overlap of P. alatus and
P. purpuratus, their potential for interbreeding, and the difficalty
in distinguishing males of these species, P. alarus may be more
common in the Wolf River than we are reporting.

While the Plain Pockethook (L. cardium) was found at seven
locations, it was never locally abundant. All individuals were old
and highly eroded. The taxonomy of this species is confused, and
this species also could be assumed to be L. ovata (Parmalee and
Bogan, 1998). Withers and Christie {1997) list L. ovata as im-
periled in the state.

While the Fat mucket (L. siliguoideay was abundant and
widely distributed in the Wolf River, its extirpation from the Wolf
River would almost certainly mean its loss from the state. With-
ers and Christie (1997) list L. radiata, a possible synonym for L,
siliguoidea, as critically imperiled in the state.

Other species, while regionally common, were found at one
or two unique locations. The Pink Papershell (P. ohiensis) oc-
curred in only one borrow pif, with the exception of a single
individual, and Parmalee and Bogan (1998) list P. phiensis as
being threatened in the state. Destruction of this borrow pit could
easily mean the extirpation of Q. ohiensis in the Wolf River, We
only found the Pondhorn (U, tetralasmus) in a small tributary to
the North Fork of the Wolf River, and the Spike (E. dilatata) in
cool, fast-flowing water in the upper Woll River of Benton Coun-
ty, Mississippi. If these habitats are degraded we would likely
see the extirpation of these species in the Wolf River also.

Surmmary—The distribution of mussels in the Wolf River
shows the effects of human activities. The abrupt decline in mus-
sel abundance in eastern Shelby County, which coincides with a
sewage elfluent and the extent of headcutting, marks a change
from an unimpacted, natural river to a degraded one. Borrow pits
along the lower reaches of the river and small tributaries in its
upper reaches serve as source pools for eventual recolonization
by mussels. These refugia are thus valuable resources in need of
protection. As pointed out by Neves et al. (1997), “The legisla-
tive goal of equal treatment under the law continues to elude the
non-charismaltic creatures of America’s heritage.”
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