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Lampsilis teres (Rafinesque, 1820)

Yellow Sandshell
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Mississippi River basin from Louisiana north to Minnesota, and west to Kansas

and South Dakota. Ohio River basin from the mouth upstream to at least the
Muskingum River, Ohio, but absent in the upper half of the Tennessee and Cumberland River drainages.
Widespread in Gulf Coast drainages from the Mobile River basin to the Rio Grande, Texas; populations in
eastern Gulf drainages from the Escambia River to peninsular Florida are now referred to as a distinct spe-
cies, L. floridensis. A few historical records exist for the Niagara River, New York (Strayer and Jirka

1997), but otherwise unknown from the Great Lakes basin.
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Type locality: Mississippi, Alabama, and Ohio rivers. Generally distributed in

the western half of the state including the Mississippi River and direct tributar-
ies, the lower Ohio River, and major Ohio River tributaries upstream to the Salt River drainage, but absent
from the middle and upper Cumberland River drainages. Generally distributed to occasional in the upper
Ohio River and the lower Kentucky and Licking river drainages. Records for the South, Middle, and North
forks of the Kentucky River (Williams 1975) are unsubstantiated but plausible; Danglade (1922) reported it
as “rare to occasional” in the upper Kentucky River drainage (from unspecified locations but probably in-
cluding the North Fork Kentucky River).

Lampsilis teres is primarily a species of large rivers and lowland streams. It is

a characteristic member of lowland stream assemblages in the Mississippi
Embayment, and elsewhere in the state it typically occurs in depositional areas along shore or in backwater
pools. It is tolerant of impoundment to an extent and can adapt to some riverine reservoirs, but it is absent
in truly lentic environments. Lampsilis teres appears to be a host specialist on several species of gar, but the

distribution of L. feres is closely concordant with that of Shortnose Gar (Lepisosteus platostomus), suggest-
ing that this species is of particular importance as a host (Haag 2012).

Lampsilis teres is a highly adaptable species because of its fast growth, early

maturity, and high fecundity; these traits allow it to tolerate considerable dis-
turbance and to colonize habitats that are unsuitable to most other mussel species (Haag 2012). It is locally
common in the lower Ohio, lower Tennessee, and lower Cumberland rivers, and in channelized streams in
the Mississippi Embayment. Nevertheless, this species has declined dramatically in some parts of Ken-
tucky. It seems to have been unable to adapt to impoundment of the Tennessee and lower Cumberland riv-
ers, and it appears extirpated from the Little and Tradewater rivers due to coal mining in the latter drainage
and unknown factors in the former. The decline of this species is most dramatic and curious in the upper
Ohio River and in the Kentucky and Licking river drainages. These rivers continue to support diverse mus-
sel faunas, but L. feres has nearly disappeared from these streams despite its resilience to disturbance else-
where (see also Watters et al. 2009). For example, weathered shells of L. teres are numerous in the lower
Licking River, attesting to its former abundance there, but the species has been found alive at only one site
since 1990 (KNP). Shortnose Gar have largely disappeared from the upper Ohio River basin in the last 50
years for unknown reasons (Trautman 1981; Burr and Warren 1986; ORSANCO 2015), suggesting that
loss of its host fish may explain the decline of L. teres in this region. AFS: currently stable.
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Lasmigona complanata (Barnes, 1823)

White Heelsplitter
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Mississippi River basin from Louisiana and Mississippi north to Minnesota, and

west to at least Kansas and North Dakota; populations in the Missouri River sys-
tem in Montana may be introduced (Gangloff and Gustafson 2000). Ohio River basin from the mouth up-
stream to Ohio and West Virginia, but absent historically in the upper half of the Tennessee and Cumber-
land River drainages; appears to have naturally expanded its range or been introduced in the upper Tennes-

see River drainage in recent decades (Garner and McGregor 2001). Great Lakes basin from Lake Michigan
to Lake Erie, the Hudson Bay basin west to Alberta, and in the Pascagoula and Pearl rivers, Louisiana and
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Mississippi, on the Gulf Coast. Populations in the Mobile River basin are now referred to as a separate spe-
cies, L. alabamensis.

Generally distributed to occasional in low gradient streams from the Mississip-

pi River east to the Salt River drainage, but absent in the middle and upper
Cumberland River drainages and most of the upper Green River drainage. Formerly occasional to sporadic
in the lower Kentucky River drainage, but Danglade (1922) reported it as common in the upper Kentucky
River drainage (from unspecified locations but probably including the North Fork Kentucky River). Gener-

ally distributed in the Licking River drainage, and sporadic in the upper Ohio River and tributaries from
Tygarts Creek to the Big Sandy River drainage.

CELNEHETVEIRS S This is a species of depositional areas along shore or in backwater pools,
mainly in medium-sized to large streams, but it may be found in smaller

streams, particularly in lowland areas. It can adapt to impoundment to some extent, but despite its affinity
for depositional habitats, it is strongly associated with rivers and absent in most truly lentic environments.
It has expanded its range in some areas subsequent to dam construction, which apparently increased availa-
ble habitat for the species (e.g., Garner and McGregor 2001). This species appears to be a host generalist,
able to use a wide range of fish species.

The distribution of Lasmigona complanata in Kentucky has changed relatively

little in the last 100 years, and it remains common throughout much of its range.
The preference of this species for depositional environments, along with life history traits such as fast
growth, early maturity, and the ability to use a wide range of fishes as hosts, apparently make it resilient to
many recent changes to stream habitats. Nevertheless, populations in some areas seem to be extirpated or
declining. The species appears extirpated from the Little and Tradewater rivers due to coal mining in the
latter drainage and unknown factors in the former. The most notable exception to the otherwise stable dis-
tribution of this species is its apparent disappearance from the Kentucky River drainage, where only one
record of live or recently dead individuals exists since 1990 (Drennon Creek, Henry County; KNP); the
reasons for this disappearance are unknown. Its rarity or absence in Kentucky and Barkley lakes and the
upper Ohio River also is unusual given that the species has expanded its range in other streams after im-
poundment. AFS: currently stable.
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Lasmigona compressa (Lea, 1829)
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General Distribution

Upper Mississippi River basin from Illinois and lowa north to Minnesota, and
west to Nebraska and North Dakota. Ohio River basin, mainly in northern tribu-

taries from Illinois east to New York. Throughout the Great Lakes basin from Lake Superior to the St.
Lawrence River system, the Hudson Bay basin west to at least Saskatchewan, and the Hudson and upper
Susquehanna river basins on the Atlantic Coast.
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LGRS T This is a northern species that occurs in Kentucky only in the northeastern part
of the state. It is reported only from Tygarts Creek, Carter and Greenup coun-
ties (Zeto 1979; OSUM)), the Little Sandy River, Carter County (NCMNS; OSUM), and from a few histori-

cal records from the Ohio River, Kenton, Campbell, and Greenup counties (OSUM; CMNH; Watters et al.
2009).

This species occurs mostly in small to medium-sized streams, and can pene-

trate far into headwaters where it may be the only species present (Strayer and
Jirka 1997). Usually occurs in riffles and other flowing water habitats, but may occur in depositional areas.
This species is a host generalist, able to use a wide range of fish species.

Lasmigona compressa is in danger of disappearing from Kentucky. It has not

been found recently in the Little Sandy River, where it was rare prior to 1990,
and it appears extirpated from the Ohio River (Watters et al. 2009). It persists only in Tygarts Creek, where
it is occasional and locally common, but mussel populations in this stream have declined markedly in re-
cent years. Because it is a northern species, populations in Kentucky at the periphery of its range may be
particularly susceptible to warming stream temperatures associated with global climate change. This spe-
cies remains common elsewhere in its range (e.g., Strayer and Jirka 1997). It is one of the few North Amer-
ican species that is frequently hermaphroditic (Ortmann 1918), which allows eggs to be fertilized even
when population density is low; this trait, along with fast growth, early maturity, and the ability to use a
wide range of fishes as hosts, apparently make it resilient to many recent changes to stream habitats. KNP:
endangered; AFS: currently stable.
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Lasmigona costata (Rafinesque, 1820)
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Mississippi River basin from Arkansas north to Minnesota, and west to eastern

Kansas. Ohio River basin upstream to New York, but generally absent in low-
land regions of the lower basin. Great Lakes basin from Lake Michigan to the St. Lawrence River system,
and the Hudson River basin on the Atlantic Coast.

[EE AT Type locality: Kentucky River. Generally distributed nearly statewide, but ab-
sent from the Mississippi River and direct tributaries, and sporadic and rare in
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other lowland habitats in western Kentucky; single records are available for the East Fork Clarks River and
the Tradewater River (UMMZ; Lewis 2006). Sporadic and rare in the Ohio River and lower Green River
drainage, and not reported from the lower Tennessee or Cumberland rivers. Absent in the upper Cumber-
land River drainage above Cumberland Falls.

Occurs in a wide variety of upland stream habitats but typically rare or absent

in the largest rivers and in the smallest headwater streams. Usually occurs in
riffles and other flowing water habitats, but may occur in depositional areas. Although common in many
streams, this species never dominates mussel assemblages in any habitat type. It appears to be only margin-
ally tolerant of impoundment and has disappeared from even riverine habitats in many impounded rivers

(e.g., Garner and McGregor 2001; Haag 2012). This species appears to be a host generalist, able to use a
wide range of fish species.

Lasmigona costata remains one of the most widespread and common stream

species in Kentucky. Several local populations appear to have been extirpated by
severe water pollution or other factors. It appears extirpated throughout the lower Cumberland River drain-
age, the Nolin River (upper Green River drainage), and the Little South Fork Cumberland River. It was
eliminated throughout the middle Cumberland River by Wolf Creek Dam. It is unclear to what extent this
species has declined in large rivers after impoundment. It was rare even historically in the Ohio and middle
Cumberland rivers (Ortmann 1919; Neel and Allen 1964), and largely absent in the lower Tennessee and
Cumberland rivers (Wilson and Clark 1914; Ortmann 1925). It is now rare or absent in the lower Green,
lower Salt, and Kentucky rivers, but its historical distribution in those streams is unknown. It persisted at
very low levels in the Ohio River until at least the late 1980s and may survive there today (Williams and
Schuster 1989; OSUM). Elsewhere in the state, many populations appear robust with evidence of recent
recruitment. AFS: currently stable.
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Leptodea fragilis (Rafinesque, 1820)
Fragile Papershell
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General Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to Kansas
and North Dakota. Throughout the Ohio River basin from the mouth upstream to

Pennsylvania. Great Lakes basin from Lake Michigan to the St. Lawrence River system, and Gulf Coast

drainages from the Mobile

Kentucky Distribution

River basin to the Colorado River, Texas.

Type locality: Creeks in Kentucky. Generally distributed in larger streams
statewide; absent from the upper Cumberland River drainage.
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Occurs in a wide variety of habitats from lowland to upland streams to river-

ine reservoirs, but restricted to waters inhabited by its host fish, the Freshwa-
ter Drum (4plodinotus grunniens). Consequently, L. fragilis is most common in medium-sized to large
streams where drum are abundant and is usually rare or absent in small streams. Occurs in swift riffles and
main-channel mussel beds but also frequently in depositional areas along shore or in backwater pools. This

species is tolerant of impoundment to a large extent, but is usually absent in truly lentic habitats. Although
common, this species does not occur at high densities and rarely dominates stream mussel assemblages.

Leptodea fragilis is a highly adaptable species because of its fast growth, early

maturity, and extraordinarily high fecundity; these traits allow it to tolerate con-
siderable disturbance and to colonize habitats that are unsuitable to most other mussel species (Haag 2012).
It has adapted to and is common in impounded streams throughout the state and in channelized or otherwise
highly degraded streams in western Kentucky, and it is nearly ubiquitous in many other streams. Some lo-
cal populations doubtless have been extirpated by severe water pollution (e.g., Little South Fork Cumber-
land River), and its apparent absence in Lake Barkley is puzzling. The species was largely eliminated from
the middle Cumberland River by Wolf Creek Dam, but it is one of the few species that survived in the res-
ervoir (Lake Cumberland), where it has colonized mudflats in the vicinity of Burnside, Pulaski County.
AFS: currently stable.
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Leptodea leptodon (Rafinesque, 1820)
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General Distribution

h

Mississippi River basin from Arkansas north to Minnesota, and west to Okla-

oma and South Dakota. Ohio River and larger tributaries from the mouth up-

stream to the Muskingum River, Ohio.

Kentucky Distribution

cifically from only two site

Type locality: Ohio River. Probably widely distributed historically in the Ohio
River and in larger tributaries, but specific records are few. Documented spe-
s in the Ohio River, Boone and Kenton counties (CM; OSUM), but reported
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from an unspecified locality adjacent Indiana (Goodrich and van der Schalie 1944) and reported as com-
mon historically in the lower Ohio River (Rafinesque 1820a; Call 1900). Not reported from the lower Ten-
nessee or lower Cumberland rivers in Kentucky, but present elsewhere in these systems (Ortmann 1925;
see subsequent) and likely occurred at least sporadically throughout these rivers. Formerly occasional but
rare in the middle Cumberland River upstream at least to Russell County (Wilson and Clark 1914; Neel and
Allen 1964; UMMZ). Reported from two sites in the upper Green River, Hart and Green counties (Stans-
bery 1965; OSUM; NMNH), and from an unspecified locality in the Kentucky River (Vanatta 1915). Not
reported from archaeological assemblages anywhere in the state.

GELHEEAREITEIRLLEEE  Restricted to main-channel habitats of medium-sized to large streams in grav-
el and sand substrates. Typically a minor component of main-channel mussel

beds. This species is a host specialist on Freshwater Drum (Aplodinotus grunniens).

Leptodea leptodon appears to be extirpated from Kentucky and it has disap-

peared from most of its historical range, including all states east of the Missis-
sippi River. This species appears to have been rare even prior to major stream alterations, but this percep-
tion may be influenced by three factors: 1) the species’ small size and tendency to be deeply buried, which
makes it difficult to collect; 2) the paucity of historical collecting effort expended in many large rivers; and
3) the thin, fragile shell of this species, which results in poor preservation especially at archaeological sites.
Regardless, this species appears intolerant of impoundment and highly sensitive to other human alterations
of streams. The sensitivity of this species is puzzling because its life history traits are similar to the highly
adaptable L. fragilis. However, L. leptodon does persist in at least two sections of the Missouri River,
which is highly altered by impoundment and channel dredging, as well as in several other streams west of
the Mississippi River (USFWS 2010b). This species was eliminated from the middle Cumberland River by
Wolf Creek Dam in 1950, and it has not been seen in the Ohio River since its impoundment in 1929. It per-
sisted in the Green River until at least 1964 (Stansbery 1965), but may have been extirpated by oil brine
pollution and altered flows from Green River Dam (see Williams 1969; Konrad et al. 2012). Recent im-
provements in water release from Green River Dam (Konrad et al. 2012) may make this stream suitable for
reintroduction of L. leptodon using source stock from western populations. KNP: presumed extirpated.
AFS: endangered; USFWS: endangered.
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Ligumia recta (Lamarck, 1819)
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Mississippi River basin from Louisiana upstream to Minnesota, and west to

Kansas and South Dakota; populations in the Missouri River system in Montana
are considered introduced (Gangloff and Gustafson 2000). Throughout the Ohio River basin from the
mouth upstream to New York. Great Lakes basin from Lake Michigan to the St. Lawrence River system,

the Hudson Bay basin west to Saskatchewan, and the Mobile River basin and Pearl River, Mississippi, on
the Gulf Coast.
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Generally distributed to occasional statewide in medium-sized to large streams

including the Mississippi River, throughout the Ohio River, and in all major
tributaries from the Tennessee to the Big Sandy River drainage; absent in the upper Cumberland River
drainage above Cumberland Falls. Absent in most lowland streams in western Kentucky such as the
Tradewater River, but one record is available for lower Clarks River, McCracken County (KNP). Relative-
ly few records exist from the Kentucky River drainage, but reportedly common historically in the upper
Kentucky River drainage (from unspecified locations but probably including the North Fork Kentucky Riv-
er; Danglade 1922). Reported from the lower portions of Kinniconick Creek, Lewis County (KNP), and
Tygarts Creek, Greenup County (C. Burchett, personal communication), but not reported from the Little
Sandy River.

Restricted to main-channel habitats of medium-sized to large streams in grav-

el and sand substrates. This species is a host specialist primarily on Sauger
and Walleye (Sander), and the distribution of the species in the state and elsewhere in its range is remarka-
bly concordant with the combined distribution of those two fishes (see Burr and Warren 1986; Haag 2012).

Ligumia recta is most common in streams that support large Sauger or Walleye populations (e.g., Tennes-
see, Ohio, and Rockcastle rivers), but it is never a dominant component of mussel assemblages.

Because of its host relationship with Sauger and Walleye, Ligumia recta has

declined or been extirpated in parts of its range where dams have disrupted
spawning migrations of these fishes (Haag 2012). Navigation dams on the Ohio River appear to allow pas-
sage of these fishes, and the river continues to support large populations of Sauger and L. recta. The species
remains common in the Tennessee River below Kentucky Dam and persists in the Cumberland River below
Barkley Dam (Sickel 2000), but it appears absent from the reservoirs above those dams; however, it re-
mains common in riverine sections of the Tennessee River upstream in Tennessee and Alabama (Garner
and McGregor 2001). It was extirpated from the middle Cumberland River by Wolf Creek Dam, with the
exception of a small population that persisted immediately below Cumberland Falls as late as 1993 (Cice-
rello and Laudermilk 1997). Elsewhere in the middle Cumberland River drainage, it remains only in the
Rockcastle River and the Big South Fork, both of which retain Walleye populations; it appears extirpated
from Buck Creek and the Little South Fork (Schuster et al. 1989; Warren and Haag 2005). It remains
throughout much of the upper Green, Barren, and Licking rivers, but the species persists only at isolated
localities in the Salt River drainage. It may be extirpated in the Kentucky and Big Sandy river drainages,
both of which are fragmented by non-functional navigation dams that likely disrupt Sauger and Walleye
migrations, but it may remain in the lower portions of those rivers. AFS: special concern.
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Ligumia subrostrata (Say, 1831)
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General Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to Kansas
and South Dakota. Lower Ohio River basin from the mouth upstream to the

Wabash River system, but present only in the lower portions of the Tennessee, Cumberland, and Green riv-
er drainages. Gulf Coast drainages from the western Mobile River basin to the Nueces River, Texas.

Kentucky Distribution

Sporadic but locally common in direct tributaries of the Mississippi River and
in tributaries of the Ohio River upstream to the lower Green River drainage.
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No specific localities exist from the Mississippi or Ohio rivers, but reported from the Ohio River adjacent
Indiana (Call 1900). Reported from the Tennessee River drainage only in the Clarks River system and Cy-
press Creek, Marshall County (KNP; MSU); a record from Kentucky Lake (Parmalee and Bogan 1998, no
locality given) is unsubstantiated but plausible. Reported from the Cumberland River drainage in Kentucky
only in Cypress and Richland creeks, Livingston County (KNP). Reported elsewhere in the Cumberland
River drainage only from four specimens from the Harpeth and Stones rivers, Tennessee (Parmalee and
Bogan 1998); a record from the Cumberland River (Parmalee and Bogan 1998, no locality given) is unsub-
stantiated but plausible. Reported from the Green River drainage only in the Pond River, Christian and
Hopkins/Muhlenberg counties (Warren and Call 1983; KNP).

LELNEI R RETE IR SEON  This is a characteristic species of low gradient streams and sloughs throughout
the Mississippi Embayment and eastern Great Plains, but it is rarely found in

large streams. This species is a specialist on sunfishes (Lepomis) and black basses (Micropterus).

Ligumia subrostrata doubtless has experienced localized declines or extirpations

in response to widespread wetland drainage and stream channelization in west-
ern Kentucky. However, this is a highly adaptable species because life history traits such as fast growth and
early maturity allow it to tolerate considerable disturbance and to colonize habitats that are unsuitable to
most other mussel species (Haag 2012). It remains a locally common member of mussel assemblages in
lowland habitats of western Kentucky where it can persist even in channelized streams or other highly de-
graded habitats. Because of this species’ adaptability and its use of sunfishes and black basses as hosts, it is
frequently introduced into ponds via stocked fishes (see Williams et al. 2008). Nevertheless, the restricted
range of this species in the state makes it vulnerable to further degradation of lowland habitats. AFS: cur-
rently stable.
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Medionidus conradicus (Lea, 1834)
Cumberland Moccasinshell
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General Distribution

Tennessee, and southweste

Kentucky Distribution

Endemic to the Tennessee-Cumberland faunal province, occurring in northern
Alabama, northwestern Georgia, southern Kentucky, western North Carolina,
rn Virginia.

Generally distributed in the lower and middle Cumberland River drainages
from the Red River system, Christian, Logan, and Simpson counties, upstream

to the base of Cumberland Falls; absent above the falls. Formerly nearly ubiquitous in tributaries of the
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middle Cumberland River drainage from Beaver Creek, Wayne County, upstream to the Rockcastle River,
but not reported from Fishing Creek or the Laurel River. Reported from the Cumberland River only imme-
diately below Cumberland Falls and in the vicinity of Burnside, Pulaski County (Wilson and Clark 1914).

CEINE A EREI S Small to medium-sized streams in gravel and sand substrates; formerly a lo-
cally dominant species in such habitats. Rare or absent even historically in the

middle Cumberland River except for the area immediately below Cumberland Falls (Wilson and Clark
1914; Neel and Allen 1964; Stansbery 1969). This species is a host specialist on darters (Percidae).

Because it is most common in smaller streams not directly influenced by im-

poundment, Medionidus conradicus remains more widespread than most other
Tennessee-Cumberland endemic species. Nevertheless, it has declined dramatically and is in danger of dis-
appearing from Kentucky and throughout much of its former range. Prior to the 1980s, at least five large
populations and several smaller ones existed in the state. A small population persisted in the Red River sys-
tem (lower Cumberland River drainage) until the late 1980s (KNP), and it was locally abundant in the Ten-
nessee portion of the river into the late 1960s, but the species now appears extirpated from the entire system
(OSUM; Ray 1999). It was abundant historically in the Cumberland River at the base of Cumberland Falls
(Neel and Allen 1964) and remained so until at least 1961 (154 individuals found; OSUM; Stansbery
1969), but this population has disappeared (Cicerello and Laudermilk 1997). Its overall distribution remains
relatively unchanged in tributaries of the middle Cumberland River drainage, but all remaining populations
have declined dramatically and their long-term survival is tenuous. It appears extirpated from Pitman
Creek, Pulaski County; and Otter Creek, Wayne County. It was “exceedingly abundant” and nearly covered
the bottom of the Rockcastle River at Livingston, Rockcastle County, in the early 1900s (Wilson and Clark
1914) and remained abundant there until the 1960s (Neel and Allen 1964; OSUM), but it is now absent
from this site and very rare throughout the Rockcastle River and the Middle Fork (Cicerello 1993, 1994).
Two of the largest populations in the state in the 1980s and 1990s (Horse Lick Creek, Jackson County; Lit-
tle South Fork, Wayne County) have declined dramatically apparently from coal mining and oil drilling and
may now be extirpated. Over 400 individuals were found at 10 sites in Horse Lick Creek (Rockcastle River
system) in 1993, but a survey of the entire creek in 2003 yielded only 7 individuals (Layzer and Madison
1994; Haag and Warren 2004). It declined from an average density in the Little South Fork of about 1/m? in
1981 to <0.1/m? in the late 1990s (Starnes and Bogan 1982; Warren and Haag 2005), and it was not found
in the stream in 2013 (Ahlstedt et al. 2014). Two small populations may remain in Beaver Creek, Wayne
County, and Clear Creek, Rockcastle County. The population in Buck Creek, Pulaski County, has declined
markedly in the last 30 years (Schuster et al. 1989; Hagman 2000), and the species is sporadic and uncom-
mon in the upper Big South Fork (Ahlstedt et al. 2003—2004). KNP: none, but this species warrants listing
as endangered; AFS: special concern; USFWS: petitioned for listing.
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Megalonaias nervosa (Rafinesque, 1820)
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General Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to Okla-
homa and Kansas. Ohio River basin from the mouth upstream to at least the

Muskingum River, Ohio. Gulf Coast drainages from the Ochlockonee River, Florida, to the Rio Grande
basin, Nuevo Leon, Mexico.

Kentucky Distribution

Type locality: Falls of the Ohio (at Louisville, Jefferson County). Generally
distributed statewide in medium-sized to large streams including the Missis-
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sippi River, throughout the Ohio River, and in all major tributaries from the Tennessee to the Big Sandy
River drainage; absent in the upper Cumberland River drainage above Cumberland Falls. Sporadic in
smaller streams from the Mississippi Embayment to the Appalachian uplands, but absent in headwater
streams.

GELNEAETVEI RS A characteristic species of medium-sized to large streams in uplands or low-
lands. Often a dominant species in main-channel mussel beds in gravel and
sand substrates, but also found frequently in depositional areas along shore or in backwater pools. It adapts

readily to riverine impoundments, where it colonizes inundated river floodplains. This species appears to be
a host generalist, able to use a wide range of fish species.

Megalonaias nervosa remains common in larger streams throughout Kentucky,

and its overall distribution appears to have changed little in the last 100 years.
Nevertheless, several local populations may have declined or been extirpated. It has not been found recent-
ly in the Little River (lower Cumberland River drainage), North Fork Kentucky River, or South Fork Lick-
ing River. It was abundant formerly in the middle Cumberland River (Neel and Allen 1964), but this popu-
lation was eliminated by Wolf Creek Dam. Elsewhere in the state, it remains common at least locally in all
large rivers, even those extensively impounded for navigation. Populations in the impounded Tennessee
and lower Cumberland rivers may have increased due to the inundation of former river floodplains, which
this species has colonized extensively (Garner and McGregor 2001). Isolated populations in some smaller
streams may be vulnerable to extinction from natural fluctuations in population size and environmental
conditions. AFS: currently stable.
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Obliquaria reflexa Rafinesque, 1820
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General Distribution

Mississippi River basin from Louisiana north to Minnesota and west to eastern
Kansas and South Dakota. Ohio River basin from the mouth upstream to Penn-

sylvania. Great Lakes basin in western Lake Erie and the Maumee River. Gulf Coast drainages from the
Mobile River basin to the Trinity River, Texas.

Kentucky Distribution

Type locality: Kentucky River and Ohio River at Rapids of Letart, Ohio and
West Virginia (type locality later restricted to Rapids of Letart by Johnson and
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Baker 1973). Generally distributed throughout the Ohio River and in most larger streams from the Tennes-
see to the Licking river drainages; absent in the upper Cumberland River drainage above Cumberland Falls.
Sporadic in the Mississippi River, Carlisle and Hickman counties (EKU; KNP), but not reported from di-
rect tributaries. Generally distributed in the Tennessee River and sporadic in lower Clarks River. Generally
distributed throughout the Cumberland River upstream to the base of Cumberland Falls, but reported from
tributaries only in the lower Rockcastle River. Sporadic in the Tradewater River. Generally distributed
throughout the Green River upstream to Green County, including the lower Rough, Mud, and Barren rivers;
not reported from the Pond River. Occasional but widely distributed in the Salt River drainage. Generally
distributed to occasional in the Kentucky River, and reported from the lower reaches of Eagle Creek,
Elkhorn Creek, and the Red River. Reported from an unspecified location in the South Fork Kentucky Riv-
er (Williams 1975), and Danglade (1922) reported it as rare in the upper Kentucky River drainage (from
unspecified locations but probably including the North Fork Kentucky River). Generally distributed in the
Licking River upstream to Rowan County, but reported from tributaries only in lower Slate Creek. Not re-
ported from Ohio River tributaries upstream of the Licking River, but probably occurred historically in the
lower reaches of the Big Sandy River.

SELEHETAEIN BSEN This species is a common and characteristic member of large stream mussel
assemblages, but it only occasionally dominates those assemblages. It occurs
in main-channel mussel beds, but also is found frequently in depositional areas along shore and in backwa-

ter pools. It adapts readily to riverine impoundments, where it colonizes inundated river floodplains, but is
absent in truly lentic habitats. The host for this species is unknown.

Obliquaria reflexa remains common in larger streams across most of Kentucky

and its distribution has changed relatively little in the last 100 years. It was elim-
inated from the middle Cumberland River drainage by Wolf Creek Dam and now appears to be extremely
localized in the Salt River drainage for unknown reasons. The species now appears to be sporadically dis-
tributed in the Kentucky River, but it is locally common there. Most other populations are large and show
evidence of recent recruitment. Populations in the impounded Tennessee and lower Cumberland rivers may
have increased due to the inundation of former river floodplains, which this species has colonized exten-
sively. AFS: currently stable.
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Obovaria olivaria (Rafinesque, 1820)
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General Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to Kansas
and South Dakota. Ohio River basin from the mouth upstream to Pennsylvania.

Great Lakes basin from Lake Michigan to the St. Lawrence River system.

Kentucky Distribution

Type locality: Kentucky River. Restricted to the largest rivers. Sporadic in the
Mississippi River, but formerly generally distributed throughout the Ohio Riv-

er and in the Tennessee and lower Cumberland rivers. Rare historically in the middle Cumberland River
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upstream to Russell County (UMMZ; Wilson and Clark 1914). Only three records are available for the
Green River system, an archaeological record from the lower Green River, Butler County (Patch 2005), and
two contemporary records from the Green and Barren rivers, Warren County (Gordon 1993; Lewis Envi-
ronmental Consulting 2011). A record from the Green River, Muhlenberg County (UF) is Reginaia ebena
(J. Williams, personal communication). Not reported from the Kentucky River apart from the type locality;
records for the Green and Kentucky river drainages (Williams 1969, 1975) are unsubstantiated. Not report-
ed from the Salt, Licking, or Big Sandy river drainages. Despite the lack of records, this species may have
occurred historically in the lower reaches of most large tributaries of the Ohio River in Kentucky.

CELE LA STV RS S Restricted to main-channel habitats of large rivers in gravel and sand sub-
strates. This species may be locally common but it is rarely a dominant com-
ponent of mussel beds. This species is a host specialist on sturgeons, primarily Lake Sturgeon (Acipenser

fulvescens) and Shovelnose Sturgeon (Scaphirhynchus platorynchus), which likely explains its restriction
to large rivers.

Obovaria olivaria has declined substantially in Kentucky and remains common
only in the lower Ohio River from the mouth upstream to Smithland Lock and
Dam, near the mouth of the Cumberland River. It is now sporadic and rare upstream to Cannelton Lock and
Dam, Hancock County, and appears absent in the river upstream of this point. It has not been found recent-
ly in the Tennessee River, but it persists in the lower Cumberland River where it is occasional; the small
population in the middle Cumberland River was eliminated by Wolf Creek Dam. Declines in sturgeon pop-
ulations may largely explain the decline of O. olivaria in Kentucky. Sturgeon undertake lengthy spawning
runs, and dams that block these migrations or otherwise destroy riverine habitat have eliminated or reduced
sturgeon populations worldwide (Auer 1996). Lake Sturgeon are nearly extirpated from the Ohio River,
and Shovelnose Sturgeon have declined dramatically in the upper river since the 1950s and remain com-
mon only in the lower river (Trautman 1981; Burr and Warren 1986), similar to O. o/ivaria. Older dams on
the Ohio River (constructed prior to 1930) were lowered at high water, likely allowing sturgeon passage,
but the newer, fixed high-lift dams that replaced them appear to have had negative effects on sturgeon pop-
ulations. High-lift dams on the upper river were constructed earlier (1930-1964) than those on the lower
river (Newburgh, John T. Myers, and Smithland locks and dams, 1975-1980), and the extreme lower sec-
tion of the river remains influenced only by older, movable dams (locks and dams 52 and 53). This chro-
nology of dam construction may explain the disappearance of sturgeon and O. olivaria in the upper river
and their persistence only in the lower river, particularly the relatively high abundance of both species
downstream of Smithland Dam. Sturgeon and O. olivaria have declined or disappeared in other impounded
tributaries of the Ohio River, but both remain common in the unimpounded Wabash River (Cummings and
Mayer 1992; Kennedy et al. 2007). The future of O. olivaria in Kentucky is uncertain. Populations in the
Ohio River upstream of Smithland Lock and Dam may be relicts composed of individuals that recruited
prior to construction of high-lift dams in the last 35 years. The population in the lower river appears large
and healthy, but Olmsted Lock and Dam, currently under construction to replace dams 52 and 53, may re-
duce remaining habitat for the species in Kentucky. However, Lake and Shovelnose Sturgeon are being
reintroduced in some parts of the Ohio River basin, which may make possible reintroduction or natural re-
covery of O. olivaria. KNP: none, but this species warrants listing as threatened; AFS: currently stable.
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Obovaria retusa (Lamarck, 1819)

Ring Pink

wrus SP %35"* 11

§

By
Ring Pink Wk m&w
.@Q"@%,.ﬁﬁ&{

g

([ EEIRDI S Endemic to the Ohio River basin, formerly occurring throughout the Ohio River
upstream to Pennsylvania, and in larger tributaries from the Tennessee River

upstream to the Muskingum River, Ohio.

G DT 10R o] B8 Type locality: Ohio River at Cincinnati, Ohio (type locality designated by
Johnson 1969). Formerly occurred throughout the Ohio River and in most larg-

er tributaries; absent in smaller streams. An archaeological record from the Mississippi River, Ballard
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County, suggests that conditions at that site were suitable for the species in prehistoric times (Wesler 2001;
see Section IV.C.2). Widespread throughout the Tennessee and Cumberland rivers; formerly generally dis-
tributed in the middle Cumberland River upstream to at least Pulaski County; absent above Cumberland
Falls (Neel and Allen 1964). An archaeological record from the West Fork Red River, Todd County
(OSUM), is considered doubtful (see Section IV.C.2). Reported from the lower Green River only from ar-
chaeological assemblages (Morey and Crothers 1998; Morey et al. 2002; Claassen 2005; Patch 2005), but
probably generally distributed there historically. Formerly generally distributed in the upper Green River
upstream to Hart County, and reported from the lower Barren River, Warren County. Reported from a sin-
gle site in the Salt River drainage (Salt River, Bullitt County; KNP). Reported from the Kentucky River at
archaeological sites in Madison and Woodford counties (Call and Robinson 1983; N. O’Malley, personal
communication), and unspecified historical localities (Rafinesque 1820a; Vanatta 1915; ANSDU). Not re-
ported from the Licking or Big Sandy rivers but possibly occurred in the lower portion of those streams.

Restricted to main-channel habitats of medium-sized to large streams in grav-

el and sand substrates. This species was locally common historically, but it
probably was not a dominant member of mussel assemblages. The host for this species is unknown, but it
probably specializes on darters, similar to Obovaria subrotunda.

Obovaria retusa probably was a characteristic member of large-stream mussel

assemblages throughout much of Kentucky. Relic shells are found commonly
throughout the Ohio and lower Tennessee rivers, attesting to its former regular occurrence there (Williams
and Schuster 1989; OSUM). It was a common species historically in the middle Cumberland River (Neel
and Allen 1964) and the upper Green River (Ortmann 1926a; OSUM; MCZ; NMNH). Today, this species
has disappeared from nearly all of its historical range and is near extinction. It is clearly intolerant of im-
poundment, and dams have destroyed or radically altered most habitat for the species. There are few or no
reports of living or recently dead O. retusa from the Ohio River since impoundment of that stream for nav-
igation in 1929 (USFWS 1991), and navigation dams affecting the lower Green, Salt, and Kentucky rivers
were probably responsible for its early disappearance in those rivers. The large population in the middle
Cumberland River was eliminated by Wolf Creek Dam in 1950. The species persisted but was extremely
rare in the lower Tennessee River, Livingston/Marshall counties, until at least the mid-1980s (Sickel 1985;
USFWS 1991). Elsewhere in its range, the species persisted until at least the 1980s at two sites in the Ten-
nessee River in Alabama and Tennessee, and at one site in the Cumberland River, Tennessee, but these
populations were small and apparently non-reproducing (Parmalee and Klippel 1982; USFWS 1991). Per-
haps the only remaining population on Earth is in the upper Green River, Warren, Edmonson, and Hart
counties, but its viability is unknown. This population has declined since the 1960s probably due to oil
brine pollution and altered flows from Green River Dam (Stansbery 1965; see Williams 1969; Konrad et al.
2012). In 1972, 8 recently dead shells were found at Munfordville (OSUM), but since that time only about
13 living or recently dead individuals have been found anywhere in the river, including single individuals
in 2013, 2014, and 2015 (KNP; M. McGregor, personal communication). Improvements in water release
from Green River Dam and other conservation measures in the watershed may have broad benefits for the
mussel fauna, but the population of O. retusa may be too small to reproduce naturally. Attempts to bring
live individuals from this population into captivity for propagation have been unsuccessful to date (USFWS
2011; M. McGregor, personal communication), but these efforts are ongoing and represent perhaps the only
hope for survival of this species. KNP: endangered; AFS: endangered; USFWS: endangered.
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Obovaria subrotunda (Rafinesque, 1820)

Round Hickorynut
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(el Il | Largely confined to the Ohio River basin, where it occurs from the Tennessee
River drainage upstream to New York, but generally absent in lowland regions

of the lower basin. Also in the Great Lakes basin in Lake St. Clair and western Lake Erie. Reports of this
species in the lower Mississippi River basin in Mississippi (Hartfield and Rummel 1985; Hartfield and
Ebert 1986) may represent a disjunct population, Obovaria jacksoniana, or an undescribed taxon; previous

reports from Arkansas were based on misidentifications (Harris et al. 2009).
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Type locality: Ohio River and its tributaries (type locality designated as Ken-

tucky River by Johnson and Baker 1973). Widely distributed in the eastern
two-thirds of the state. Sporadic to occasional historically in the Ohio River; not reported from the lower
section, but probably occurred throughout the river. An undated historical specimen labeled “Kentucky,
Hickman, Ohio River” (MCZ), is not mappable; the town of Hickman (Fulton County) and the current
boundaries of Hickman County are on the Mississippi River, but Hickman County formerly included por-
tions of Ballard and McCracken counties on the lower Ohio River. An archaeological record from the Mis-
sissippi River, Ballard County, suggests that conditions at that site were suitable for the species in prehis-
toric times (Wesler 2001; see Section IV.C.2). Absent in lowland habitats in western Kentucky including
the Tradewater River. Reported from the lower Tennessee and lower Cumberland rivers only from archaeo-
logical sites in Livingston and Lyon counties (Casey 1986, 1987), but widespread elsewhere in both drain-
ages (Parmalee and Bogan 1998; Williams et al. 2008), and probably occurred at least sporadically
throughout these rivers historically. Reported from the lower Cumberland River drainage from the Red
River, Logan County (KNP; MSU). Formerly generally distributed throughout the middle Cumberland
River drainage upstream to Laurel County, but absent above Cumberland Falls (Wilson and Clark 1914;
Neel and Allen 1964). Generally distributed to occasional in the upper Green River drainage but sporadic in
the lower Green River drainage and not reported from the Pond or Rough rivers. Sporadic in the Salt and
Kentucky river drainages with the exception of the Red River and South Fork Kentucky River system,
where it is generally distributed to occasional. Occasional and localized in all other Ohio River tributaries
from the Licking to the Big Sandy river drainage.

GELERAEEIREER  Occurs in a wide variety of upland riverine habitats from large rivers to small
streams, but does not penetrate far into the headwaters. Restricted to main-
channel habitats in gravel and sand substrates, and typically absent from depositional habitats or lentic en-

vironments. Although locally common, this species is rarely or never a dominant component of mussel as-
semblages. This species is a host specialist on darters (Percidae).

Obovaria subrotunda remains widespread in Kentucky, but its distribution is

much reduced and only a handful of small, widely scattered populations remain.
Like other mussels species that are dependent on darters as hosts, O. subrotunda did not adapt well to the
loss of shoal habitats after impoundment of large rivers. Historically, this species was “very common all
along the Indiana shores” of the Ohio River (Call 1900), but there are only two reports of living or recently
dead individuals since 1970 (G. Schuster and P. Morrison, personal communication). Impoundment proba-
bly eliminated the species from the Tennessee, lower Cumberland, Kentucky, and most of the lower Green
River, and the large population in the middle Cumberland River was eliminated by Wolf Creek Dam. A
large population existed in Blaine Creek, Lawrence County (Big Sandy River drainage; Bay and Winford
1984), but this population appears extirpated by construction of Yatesville Dam in 1992. Many other popu-
lations have disappeared for mostly unknown reasons. It is nearly extirpated throughout the Cumberland
River drainage where small populations survive only in Buck Creek, Pulaski County; Rockcastle River,
Laurel/Pulaski counties; and possibly the Red and Stones rivers, Tennessee (Schmidt 1982; Houp and
Smathers 1995; McGregor 2003). It also appears extirpated from the Salt River drainage, North Fork Ken-
tucky River, Little Sandy River, and the Levisa Fork Big Sandy River. It remains relatively common local-
ly in the Green and Barren rivers but has nearly disappeared from the upper sections of both streams. In
addition to the Green River drainage, the largest remaining populations in Kentucky probably are in the
upper Kentucky River drainage (South Fork and Red River) and the Licking River, but the species is un-
common in those streams. KNP: none, but this species warrants listing as threatened; AFS: special concern;
USFWS: petitioned for listing.
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Pegias fabula (Lea, 1838)
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([ EEIRDI S Endemic to the Tennessee-Cumberland faunal province, occurring historically in
northern Alabama, southern Kentucky, western North Carolina, Tennessee, and

southwestern Virginia.

LG )T 8 Sporadic in the Red River system (lower Cumberland River drainage). Occa-
sional to sporadic in the middle Cumberland River drainage, but reported from

only four tributaries: Big South Fork (including the Little South Fork), McCreary and Wayne counties;
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Pitman and Buck creeks, Pulaski County; and the Rockcastle River system, Laurel, Rockcastle, and Jack-
son counties. Not reported from the mainstem Cumberland River and absent above Cumberland Falls.

LELNEI R RETE IR LEON  Restricted to small or medium-sized streams in gravel and sand substrates, but

does not penetrate far into the headwaters. Frequently found under large, flat

rocks, and such microhabitats may harbor multiple individuals. This species is a host specialist on darters
(Percidae).

The distribution of Pegias fabula in Kentucky and throughout its range has been

reduced dramatically in the last 30 years, and this species is now in danger of
extinction. This species was overlooked in a survey of the Cumberland River drainage in the late 1940s and
was considered possibly extinct at that time (Neel and Allen 1964). In subsequent decades, several popula-
tions were discovered or rediscovered (e.g., Blankenship 1971; Starnes and Starnes 1980). Prior to 1990,
there were at least three large populations in Kentucky, in the upper Big South Fork, the Little South Fork,
and the Rockcastle River system. Density of the species in the Little South Fork in 1981 averaged 1.3/m?
but was as high at 6/m? at one site (Starnes and Bogan 1982). Small or historical populations also existed in
Buck Creek (only single individuals reported in 1974 and 1975, OSUM; NCMNS), Pitman Creek (KNP),
and the Red River system (including a single live individual in Whippoorwill Creek, Logan County, in
1988; KNP). By the 1980s, the species had disappeared from the Rockcastle River, but it remained locally
common in a tributary, Horse Lick Creek, Jackson County. From the 1980s to about 2000, coal mining and
oil drilling appear to have extirpated the large populations in Horse Lick Creek and the Little South Fork
(Layzer and Madison 2000; Haag and Warren 2004; Warren and Haag 2005), and the smaller populations
in Buck Creek, Pitman Creek, and the Red River system also seem to have disappeared. Simultaneously,
most other remaining populations elsewhere in its range disappeared or declined to very low levels. The
largest and perhaps only viable population on Earth is now in the Big South Fork Cumberland River in
Kentucky and adjacent Tennessee (Ahlstedt et al. 2003—2004). The species is sporadic but locally common
in the Big South Fork and is probably reproducing, but it occupies only about 12 miles of stream and the
population is highly vulnerable to extinction. It is imperative that specific factors leading to its extirpation
in other streams, especially Horse Lick Creek, Little South Fork, and the Rockcastle River, be identified
and remediated so that the species can be reestablished in those streams while source stock from the Big
South Fork remains available. KNP: endangered; AFS: endangered; USFWS: endangered.
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Plectomerus dombeyanus (Valenciennes, 1827)
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General Distribution

Historical range included the lower Mississippi River basin from Louisiana
north to the vicinity of the Missouri Bootheel and west to eastern Oklahoma.

Widespread in Gulf Coast drainages from the Escambia River, Florida, west to the San Jacinto River, Tex-
as. The species has expanded its range recently into the lower Ohio River basin (see subsequent).

S SIS Not reported from Kentucky prior to 1981, but now established throughout the

Tennessee and lower Cumberland rivers, and four records are available for the
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Ohio River in Ballard, McCracken, and Henderson counties (OSUM; Tiemann et al. 2013). Its apparent
absence in the Mississippi River and direct tributaries is odd because the species occurs in similar habitats
in southeastern Missouri and in the Reelfoot Lake and Obion River drainages just over the state line in
northwestern Tennessee (Oesch 1995; Parmalee and Bogan 1998). A record from South Elkhorn Creek,
Fayette County (UF), is Quadrula verrucosa (J. Williams, personal communication).

GELNE A ETTE LSS In its historical range, this species is restricted to medium-sized to large low-
land rivers where it occurs in main-channel habitats in sand and gravel and in
depositional areas along shore or in backwater pools. May be a dominant component of mussel assemblag-

es in these areas. It adapts to riverine impoundments but is usually absent in truly lentic habitats. The host
for this species is unknown.

Plectomerus dombeyanus appears to be a recent addition to the mussel fauna of

Kentucky. It was not reported from the state prior to 1981 when it was discov-
ered in Kentucky Lake (Tennessee River), Trigg County (Pharris et al. 1984). However, a relic shell was
collected from the Ohio River, McCracken County, in 1982 (OSUM), suggesting that the species was pre-
sent for some time previously. By 2001, the species had colonized all of Kentucky Lake, upstream to at
least the mouth of the Duck River, Humphreys County, Tennessee (Parmalee and Bogan 1998; Sickel et al.
2007), and it became established in the Tennessee River below Kentucky Dam by 2003 (Sickel and Burnett
2001; Lewis et al. 2006). By 2009, it had colonized much of the lower Cumberland River below Barkley
Dam (Fortenbery 2008, 2009). How P. dombeyanus arrived and spread in Kentucky is unclear. It may have
simply expanded its range naturally from nearby populations in Tennessee, Missouri, or Arkansas, but the
lack of established populations between these sources and the initial populations in Kentucky casts doubt
on this idea. Another possibility is that the species moved north into the Tennessee River from the Mobile
River basin via the Tennessee-Tombigbee Waterway, which connected these river systems. Several fish
species have expanded their ranges via this route (Etnier and Starnes 1993), but the waterway was not
completed until 1984, and the lack of established populations in the Tennessee River in the vicinity of the
waterway in Alabama and Mississippi also makes this explanation implausible. Instead, the rapid, stepping-
stone spread of the species in the Tennessee River both upstream and downstream of its initial location
strongly suggests a single, probably human-mediated, introduction into Kentucky Lake sometime in the late
1970s. The species appears to have dispersed from the Tennessee River into the Ohio River and thence to
the lower Cumberland River, but it is curious that it seems to have not yet entered Lake Barkley via the
canal that connects it to Kentucky Lake. The 1982 record from the Ohio River and a 1996 record from
Henderson County, 140 miles upstream of the Tennessee River, may represent separate introductions or
isolated long-distance dispersal events. A highly mobile host fish that could transport larval mussels long
distances could explain the rapid spread of this species. Plectomerus dombeyanus is now well established
in the Tennessee and lower Cumberland rivers, and it can be expected to spread further throughout large
streams in western Kentucky. AFS: currently stable.
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Plethobasus cicatricosus (Say, 1829)
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General Distribution

Endemic to the Ohio River basin, formerly occurring in the Ohio River from the
mouth upstream to Ohio and West Virginia, and in larger tributaries from the

Tennessee River upstream to the Muskingum River, Ohio.

Kentucky Distribution

Probably generally distributed historically throughout the Ohio River and in
large tributaries, but specific records are few, especially for tributaries. An ar-

chaeological record from the Mississippi River, Ballard County, suggests that conditions at that site were
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suitable for the species in prehistoric times (Wesler 2001; see Section 1V.C.2). Documented historically
from seven sites in the Ohio River from Jefferson to Lewis County, and reported throughout the river from
archaeological assemblages. Not reported from the Tennessee River in Kentucky, but present historically
throughout that stream upstream to at least Knoxville (Parmalee and Bogan 1998; Williams et al. 2008).
Relic or archaeological specimens are reported from the lower Cumberland River, Livingston and Lyon
counties (Casey 1986, 1987; Sickel and Chandler 1996). An archaeological record from the West Fork Red
River, Todd County (OSUM), is considered doubtful (see Section IV.C.2). Parmalee and Bogan (1998)
speculated that some specimens of P. cyphyus reported by Wilson and Clark (1914) from the middle Cum-
berland River could be P. cicatricosus, but all museum specimens from this and other studies (Neel and
Allen 1964; UMMZ) in the Kentucky portion of the middle Cumberland River are P. cyphyus. Records of
P. cooperianus from the lower and middle Cumberland River (Wilson and Clark 1914) were inadvertently
mapped as P. cicatricosus by Schuster (1988). Reported from the Green River system from a single ar-
chaeological record from the Pond River, Hopkins County (Kreisa 1991), and from the Salt River drainage
by a single relic shell from Floyds Fork, Jefferson County (Bader and McGrath 2015); these occurrences in
medium-sized streams are unusual.

SEL eI ETREI R S E Apparently restricted to main-channel habitats of large rivers probably in
gravel and sand substrates. On the basis of its abundance in archaeological
assemblages and historical accounts (e.g., Call 1900), it appears to have been a locally dominant species in

much of the Ohio River and a regular member of mussel assemblages in the lower Tennessee, Cumberland,
and perhaps other large rivers in the state. The host for this species is unknown.

Plethobasus cicatricosus appears to be intolerant of impoundment, and because

almost none of its historical range remains free-flowing, it is now highly endan-
gered and near extinction. Living individuals have not been reported from the Ohio River or any other
stream in Kentucky in over 100 years. The only known population on Earth is in a short reach of the Ten-
nessee River below Wilson Dam, Alabama. Less than 10 individuals have been seen here in the last 20
years, but the presence of 3—6 year old individuals indicates that some recruitment is occurring (Garner and
McGregor 2001). Captive propagation of individuals from this population is vital to lessen extinction risk
for the species, but the rarity of the species makes finding broodstock difficult and suitable sites for reintro-
duction elsewhere in its range are limited. KNP: presumed extirpated; AFS: endangered; USFWS: endan-
gered.
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Plethobasus cooperianus (Lea, 1834)
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General Distribution

Endemic to the Ohio River basin, occurring throughout the Ohio River from the
mouth upstream to Pennsylvania, and in larger tributaries from the Tennessee

River upstream to the Muskingum River, Ohio.

Kentucky Distribution

Type locality: Ohio River. Formerly occurred throughout the Ohio River and in
larger tributaries from the Tennessee to at least the Salt river; absent in small

streams. Formerly generally distributed in the Tennessee and Cumberland rivers, in the latter upstream to at
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least Wayne County, but absent above Cumberland Falls. Archaeological records exist for the lower Green
River, Butler and Ohio counties (Morey and Crothers 1998; Morey et al. 2002; Patch 2005), and an unsub-
stantiated historical record (not plotted) from “southern Kentucky” likely refers to the Green or Barren riv-
ers, Warren County (Price 1900). A historical record from the Rough River, Grayson/Ohio counties
(Clench and van der Schalie 1944), is unusual due to the relatively small size of the stream but is consid-
ered valid. A single record is available for the Salt River drainage (Salt River, Bullitt County; NCMNS).
Not reported from the Kentucky, Licking, or Big Sandy rivers, but possibly occurred in the lower reaches
of those streams historically.

e STV RS Restricted to main-channel habitats of large rivers in gravel and sand sub-
strates. This species can be locally common, but it was never a dominant

member of large stream mussel beds. The host for this species is unknown.

Plethobasus cooperianus probably was a regular and characteristic member of

large stream mussel assemblages throughout the Ohio River basin in Kentucky.
It was common historically throughout much of the Ohio River (Call 1900; Ortmann 1919) and in the mid-
dle Cumberland River (Wilson and Clark 1914). This species appears to be minimally tolerant of im-
poundment, and because almost none of its historical range remains free-flowing, it is now highly endan-
gered. The population in the middle Cumberland River was eliminated by Wolf Creek Dam in 1950. Popu-
lations in the lower Green River were probably extirpated by navigation dams. It persists in the Ohio River
only in the short, free-flowing lower section and adjacent reaches that are influenced only by low-lift, mov-
able dams (locks and dams 52 and 53). Similarly, it persists in the Tennessee River only in riverine sections
below Kentucky Dam, and below Pickwick Dam in Tennessee (Garner and McGregor 2001). Elsewhere in
its range, it persisted only in a short reach of the Cumberland River in Tennessee until at least 1979, but
this population was small and apparently non-reproducing (Parmalee et al. 1980). It is generally rare in the
Ohio and Tennessee rivers, but can be relatively common locally and some evidence of recruitment is evi-
dent in both streams. However, completion of Olmsted Lock and Dam on the lower Ohio River, which will
replace locks and dams 52 and 53, may pose a threat to the survival of this critically imperiled species.
KNP: endangered; AFS: endangered; USFWS: endangered.
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Plethobasus cyphyus (Rafinesque, 1820)
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General Distribution

sylvania.

Mississippi River basin from Mississippi north to Minnesota and Wisconsin, and
west to Missouri and lowa. Ohio River basin from the mouth upstream to Penn-

S TR (A ) Type locality: Falls of the Ohio. Generally distributed to occasional throughout

the Ohio River and in most larger tributaries. Not reported from the Mississippi

River, the Tradewater River, or other lowland streams in western Kentucky. Occasional in the lower Ten-
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nessee River below Kentucky Dam, but only a single record is available for the lower Cumberland River,
Trigg County (UMMZ). Formerly generally distributed in the middle Cumberland River upstream to Rus-
sell County; absent above Cumberland Falls (Wilson and Clark 1914; Neel and Allen 1964). Reported from
the lower Green River only from archaeological sites in Butler County (Morey and Crothers 1998; Patch
2005), but probably present throughout the lower river historically. Generally distributed in the upper
Green River upstream to Hart County and sporadic in the lower Barren River. A single record is available
for the Kentucky River, Garrard County (KNP). Sporadic in the middle Licking River, Fleming, Nicholas,
Bath, and Rowan counties. Not reported from the Salt or Big Sandy rivers but potentially present in the
lower reaches of those streams historically.

Restricted to main-channel habitats of medium-sized to large rivers in gravel

and sand substrates. This species is characteristic of mussel beds in larger
streams, but it is never a dominant member of those assemblages. This species is a host specialist on min-
nows (Cyprinidae) and perhaps Sauger (Sander canadensis).

Plethobasus cyphyus has fared better than the other two species of Plethobasus,

both of which are near extinction. Nevertheless, P. cyphyus appears only mar-
ginally tolerant of impoundment and it has disappeared from much of its historical range in Kentucky and
elsewhere. This species was probably generally distributed historically in most large rivers, but impound-
ment has eliminated most suitable habitat in the Tennessee, Cumberland, lower Green, Salt, Kentucky, and
Big Sandy river drainages. The largest remaining populations in the state are probably in the Ohio River,
but it is largely restricted to riverine sections downstream of dams, and its occurrence appears to have be-
come more localized in recent decades. The population in the lower Tennessee River may be contiguous
with populations in the lower Ohio River. The population in the upper Green River also is relatively large;
the species is uncommon there but can be found in most mussel beds and occupies a long reach of river.
The population in the Kentucky River appears to be very small; it is known from this river only from a sin-
gle recently dead shell found in 1996. The population in the Licking River is small and localized and its
absence in the lower river is unusual and unexplained. The overall decline of P. cyphyus may be due in part
to its host specialization on riverine minnows and Sauger, both of which also have been adversely affected
by impoundment. However, with the exception of the Kentucky River population, at least some evidence of
recent recruitment is seen in most streams where this species persists, which gives hope for its continued
survival. KNP: endangered; AFS: threatened; USFWS: endangered.
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Pleurobema clava (Lamarck, 1819)
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Largely confined to the Ohio River basin, where it occurs from at least the Wa-

bash River drainage upstream to Pennsylvania, but generally absent in lowland
regions of the lower basin. Reported historically throughout the Tennessee and Cumberland River drainag-
es, but the relationship of these populations to Pleurobema oviforme is unknown (see subsequent). Also in

the Great Lakes basin in the Maumee River system and possibly western Lake Erie.
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Widespread historically throughout the Ohio River and in all major drainages

from the Green River to the Licking River. Absent from lowland habitats in
western Kentucky. An archaeological record from the Mississippi River, Ballard County, suggests that
conditions at that site were suitable for the species in prehistoric times (Wesler 2001; see Section 1V.C.2).
Not reported historically from the lower Tennessee and Cumberland rivers, but reported from both rivers
from archaeological assemblages (Casey 1986, 1987). Reports of this species farther upstream in the Ten-
nessee and Cumberland River drainages (e.g., Parmalee and Bogan 1998) may represent P. oviforme (see
account for this species). Voucher specimens of P. clava from these drainages are few and many have in-
complete or questionable locality information (see Ortmann 1925). Records for the Rockcastle River, Lau-
rel/Rockcastle counties, and Big South Fork Cumberland River, Pulaski and McCreary/Wayne counties
(Williamson 1905; Wilson and Clark 1914; UMMZ; NMNH), are P. oviforme (D. Stansbery, personal
communication). It is reported from an archeological assemblage from the Big South Fork, McCreary
County, but this assemblage also contained specimens identified as P. oviforme (J. Kiser and P. Parmalee,
personal communication), and positive identification of archaeological specimens is difficult. Ahlstedt et al.
(2003-2004) observed and released a living individual tentatively identified as P. clava in the Big South
Fork in Scott County, Tennessee. Given the scarcity of verifiable records of P. c/ava in the Tennessee and
Cumberland River drainages, its historical distribution there is unresolved. Similar to other Ohioan or Mis-
sissippian species (e.g., Epioblasma flexuosa, Fusconaia flava, Quadrula nodulata, Q. quadrula), P. clava
may have been restricted to the lower reaches of the Tennessee and Cumberland River drainages and was
replaced by P. oviforme in their middle and upper sections. Reported from the lower Green river drainage
only from two sites in the Rough River, Hardin and Ohio counties (KNP; Gordon 1993), but generally dis-
tributed in the upper Green River drainage. Generally distributed to occasional in the Salt and Licking river
drainages. Sporadic in the Kentucky River drainage and not reported from the upper drainage except for
Danglade (1922), who reported it as rare in this region (from unspecified locations but probably including
the North Fork Kentucky River).

Occurs in a wide variety of upland riverine habitats from large rivers to small

streams, but does not penetrate far into the headwaters. Restricted to main-
channel habitats in gravel and sand substrates, and typically absent from depositional habitats or lentic en-
vironments. This species is a host specialist on minnows (Cyprinidae).

Pleurobema clava appears to have been a common and perhaps locally abundant

species throughout much of the Ohio River basin. It was “rather common” in the
upper Ohio River (Rafinesque 1820a), and relic shells are found commonly in many Kentucky streams.
However, it is now nearly extirpated from the state and has declined dramatically throughout its range. The
species appears intolerant of impoundment and populations in large rivers likely were eliminated by dams.
It has not been seen in the Ohio River in over 100 years, but an unsubstantiated recent record from the river
in Meade County (Clarke 1995) gives hope that it may persist there. Its disappearance is especially puz-
zling in unimpounded streams that otherwise continue to support diverse mussel assemblages such as the
Barren, Salt, and Licking rivers, and the reasons for the apparent inordinate sensitivity of this species are
unknown. The only surviving natural population in Kentucky is in the upper Green River where it is gener-
ally rare; a short reach of the river in Green County supports a relatively large population that shows evi-
dence of recent recruitment (TTU; McGregor et al. 2007). This population may expand along with im-
provements in water release from Green River Dam (Konrad et al. 2012). The species was reintroduced in
2013 and 2014 at four sites in the Licking River, Campbell, Pendleton, and Nicholas/Fleming counties, us-
ing source stock from the Allegheny River, Pennsylvania (KDFWR 2013; M. McGregor, personal commu-
nication); the success of these reintroductions is unknown. KNP: endangered; AFS: endangered; USFWS:
endangered.
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Pleurobema cordatum (Rafinesque, 1820)
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Endemic to the Ohio River basin, occurring throughout the Ohio River and in

larger tributaries from the Tennessee River upstream to Pennsylvania. Reports
of this species from the upper Mississippi River basin and elsewhere are based on P. sinfoxia, probable un-
described taxa (west of the Mississippi River), or misidentifications.

[EE A Type locality: Ohio River. Generally distributed throughout the Ohio River,
and generally distributed to sporadic in larger tributaries from the Tennessee
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River to the Licking River. An archaeological record from the Mississippi River, Ballard County, suggests
that conditions at that site were suitable for the species in prehistoric times (Wesler 2001; see Section
IV.C.2). Generally distributed in the lower Tennessee and Cumberland rivers, and formerly abundant
throughout the middle Cumberland River upstream to Russell County; absent in tributaries and above
Cumberland Falls (Wilson and Clark 1914; Neel and Allen 1964). Occasional to sporadic in the lower
Green River, but probably generally distributed prior to impoundment; an archeological record is available
for the Pond River, Hopkins County (Kreisa 1991). Generally distributed in the upper Green River up-
stream to Hart County and in the lower Barren River, Warren County. Reported from the Salt River drain-
age only from Beech Fork (Nelson County, KNP), the Salt River (Spencer County, KNP), and an archaeo-
logical assemblage from Floyds Fork, Jefferson County (Bader and McGrath 2015). Sporadic in the Ken-
tucky and Licking rivers, and not reported from the Little Sandy or Big Sandy river drainages. Occurs rare-
ly in smaller streams but reported from East Fork Clarks River, McCracken County (Lewis 2006); Trade-
water River, Caldwell/Hopkins counties (KNP); scattered localities in the upper Barren River drainage; and
the lower-most portion of Tygarts Creek, Greenup County (OSUM). An archaeological record from the
West Fork Red River, Todd County (OSUM), is considered doubtful (see Section IV.C.2).

GEINERAEREIRLEEE  Restricted mostly to main-channel habitats of medium-sized to large rivers in

gravel and sand substrates. This species is characteristic of larger streams,

where it can be a dominant component of mussel beds. This species is a host specialist on minnows (Cy-
prinidae).

Pleurobema cordatum has declined considerably in the last 100 years following

widespread destruction of large river habitat. However, it is marginally tolerant
of impoundment and can adapt to impounded sections of rivers that retain considerable riverine influence.
It appears to have declined in the Ohio River since impoundment but remains locally common in riverine
reaches downstream of navigation dams, and at least some populations show evidence of recent recruit-
ment. It remains relatively common in the Tennessee and lower Cumberland rivers below Kentucky and
Barkley dams, but was unable to adapt to the reservoirs above those dams. The large population in the mid-
dle Cumberland River was eliminated by Wolf Creek Dam. Its current rarity or absence in the lower Green
and Kentucky rivers is likely due to impoundment of those streams for navigation in the 1800s, and it was
probably a locally dominant member of mussel assemblages in those streams historically. Smaller popula-
tions such as those in the Clarks, Tradewater, and lower Licking rivers, may be sustained by immigration
from the Ohio River. Apart from the Ohio River, the largest remaining populations in the state are in the
upper Green River and the Barren River, where the species is generally distributed and absent only in im-
pounded reaches. AFS: special concern.
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Pleurobema oviforme (Conrad, 1834)
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General Distribution

Endemic to the Tennessee-Cumberland faunal province, occurring in northern
Alabama, southern Kentucky, northeastern Mississippi, western North Carolina,

Tennessee, and southwestern Virginia. Populations in the Tennessee and Cumberland river drainages may
represent two distinct species (see subsequent).

Kentucky Distribution

Sporadic in the Red River system, Logan County (lower Cumberland River
drainage). Generally distributed to occasional in small to medium-sized
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streams in the middle Cumberland River drainage upstream to the Rockcastle River, but absent above
Cumberland Falls. Reported from the mainstem Cumberland River only at Burnside, Pulaski County
(UMMZ).

GELNEIEAELEILEEN  Small to medium-sized streams in gravel and sand substrates. Typically a mi-
nor component of mussel assemblages, but locally common formerly in some

streams. This species is a host specialist on minnows (Cyprinidae).

Due to its occurrence mainly in smaller streams, Pleurobema oviforme was af-
fected to a lesser extent than other Tennessee-Cumberland endemic species by
impoundment of the Cumberland River. Nevertheless, it has declined dramatically in recent years and is in
danger of disappearing from Kentucky. The last record of living or recently dead individuals in the Red
River system was from Whippoorwill Creek, Logan County, in 1988 (KNP), and the species appears to be
extirpated throughout that system from unknown causes. Prior to 1990, it was a characteristic member of
small-stream mussel assemblages throughout much of the middle Cumberland River drainage, but all of
these populations have declined and few survive. A large population existed throughout the Little South
Fork, but coal mining and oil drilling appear to eliminated the species there; only one live P. oviforme was
found in the entire river in 1998 (Warren and Haag 2005), and only relic shells were found in 2013
(Ahlstedt et al. 2014). The species disappeared from the Rockcastle River system by the 1980s with the
exception of a population in Horse Lick Creek, Jackson County, which survived into the 1990s. However,
coal mining also seems to have eliminated the species from that stream; only a single live individual was
found in the entire creek in 2003 (Haag and Warren 2004). The only recent record from the Big South Fork
is a single live individual from Tennessee in 2000 (Ahlstedt et al. 2003—-2004), but the species has not been
found recently in the Kentucky portion of the river. A very small, isolated population may persist in the
upper portion of Beaver Creek, Wayne County (TTU; KNP). A small population existed in Buck Creek,
Pulaski County (Schuster et al. 1989; Hagman 2000), but this stream has experienced an unexplained mus-
sel decline over the last 30 years, and it is unknown if this population survives. Elsewhere in the Cumber-
land River drainage, P. oviforme appears to survive only in the Obey River system in Tennessee (Schmidt
et al. 1989; Moles et al. 2007). The species remains widespread in the middle and upper Tennessee River
drainage, but these individuals differ morphologically from those in the Cumberland River drainage (see
Moles et al. 2007). It is probable that P. oviforme in the Cumberland River drainage represents an un-
described, endemic species (see section IV.D.3). If so, this species is not only in danger of disappearing
from Kentucky and the Cumberland River drainage, but is on the verge of global extinction. It is imperative
that specific factors responsible for its disappearance in the Red River, Little South Fork, Horse Lick
Creek, and other streams be identified and remediated so the species can be reestablished in those streams
if source stock remains available. KNP: endangered; AFS: special concern; USFWS: petitioned for listing.
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Pleurobema plenum (Lea, 1840)
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(R EEIRDI S Endemic to the Ohio River basin, where it occurred historically throughout the
Ohio River and in larger tributaries from the Tennessee River upstream to Penn-

sylvania. The historical range and abundance of this species are difficult to ascertain precisely because it

was often synonymized under Pleurobema cordatum or P. sintoxia or misidentified.

[ETE A Type locality: Ohio River, Cincinnati, Ohio. Formerly occurred throughout the
Ohio River, but only two records exist for the lower river (Ballard and Living-
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ston counties; INHS; OSUM). Not reported from the lower Tennessee or lower Cumberland rivers in Ken-
tucky, but widespread in those rivers in Alabama and Tennessee and likely present historically throughout
both streams. Apparently widespread formerly in the middle Cumberland River, but its historical distribu-
tion and abundance there is unclear. In archaeological assemblages from the middle Cumberland River in
Tennessee, P. plenum outnumbered P. cordatum (Parmalee et al. 1980). Most historical records from the
middle Cumberland in Kentucky are from Wilson and Clark (1914) and Neel and Allen (1964), and the
latter reported P. plenum as common throughout the river. However, only five specimens from two sites
from these studies labeled P. plenum and vouchered at UMMZ are this species; most others are P. cor-
datum or P. sintoxia, and the specimen of P. plenum illustrated by Neel and Allen (1964) is the large river
form of P. sintoxia. Despite this uncertainty, all other records of P. plenum from these and other sources are
plotted here because most reports are not accompanied by voucher specimens. Generally distributed to oc-
casional in the Green River upstream to Green County and in the lower Barren River, Warren County
(KNP; TTU). Not reported from the Salt River, and only single records exist from the Kentucky and Lick-
ing rivers (Call and Robinson 1983; OSUM).

LEL e A TR 58 Restricted to main-channel habitats of medium-sized to large rivers in gravel
and sand substrates. This species is characteristic of larger streams, but it is

usually a minor component of mussel beds. This species is a host specialist on minnows (Cyprinidae).

Pleurobema plenum has disappeared from nearly all of its historical range and is
vulnerable to extinction. It appears minimally tolerant of impoundment, and
dams have destroyed or radically altered most habitat for the species. It has not been seen in the Ohio River
in at least 80 years and most tributary populations are extirpated. The population in the middle Cumberland
River in Kentucky was eliminated by Wolf Creek Dam, but a relict population persisted until at least the
early 1980s in a short reach of the river in Tennessee (USFWS 1984); it is now likely extirpated from the
Cumberland River drainage. Very small and potentially relict populations persist below Wilson and Pick-
wick dams on the Tennessee River in Alabama and Tennessee, respectively, and a relatively large popula-
tion survives in the Clinch River, Tennessee (R. Butler, personal communication). Along with the Clinch
River population, the largest populations on Earth are in the Green and Barren rivers. A large, recruiting
population existed downstream of Lock 5 on the Green River in Warren County in the 1960s (OSUM), but
there is now little evidence of recruitment in this reach. The species remains widespread in other sections of
the river and in the lower Barren River, but it is rare and there is no information about the viability or age
structure of these populations. Because the Green and Barren rivers encompass much of the free-flowing
habitat remaining within the range of P. plenum, survival of the species is dependent on protection and res-
toration of aquatic habitats in these streams. KNP: endangered; AFS: endangered; USFWS: endangered.
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Pleurobema rubrum (Rafinesque, 1820)
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([ ETEIRI Sy Ohio River basin throughout the Ohio River and in most large tributaries up-
stream to Pennsylvania. A few historical and archaeological records exist from

the Illinois River and elsewhere in the upper Mississippi River basin, but the phylogenetic status of those
populations is unknown. Lower Mississippi River basin in Arkansas, Louisiana, and Mississippi; these
populations may in part represent an undescribed species (Campbell et al. 2005; Harris et al. 2009). The
historical range and abundance of this species are difficult to ascertain precisely because it was often syn-

onymized under Pleurobema cordatum or P. sintoxia or misidentified.
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Type locality: Kentucky River. Formerly occurred throughout the Ohio River

and in all larger tributaries from the Tennessee River to the Licking River.
Sporadic in the lower Tennessee and Cumberland rivers, and generally distributed in the middle Cumber-
land River upstream to the lower Big South Fork, Pulaski County; an archaeological record is available
from the middle Cumberland River, Pulaski County, near the mouth of the Rockcastle River (Dourson
1998; DBNF). Most historical records from the middle Cumberland River are from Wilson and Clark
(1914) and Neel and Allen (1964), and the latter reported P. rubrum as common at some sites. However,
only eight specimens from five sites from these studies labeled P. rubrum and vouchered at UMMZ are this
species; most others are P. cordatum or P. sintoxia. Despite this uncertainty, all other Cumberland River
records of P. rubrum from these and other sources are plotted here because most reports are not accompa-
nied by voucher specimens. Generally distributed to occasional in the Green River upstream to Hart County
and the lower Barren River; no records exist for much of the lower Green River, but probably present
throughout the river historically. Sporadic to occasional in the Salt River drainage and the Licking River,
including the lower South Fork Licking River. The only reports from the Kentucky River drainage are the
type locality and from archaeological sites in Woodford and Clark counties (Call and Robinson 1983;
KNP), but probably present at least sporadically throughout the mainstem historically. Not reported from
the Big Sandy River drainage, but possibly present there historically; a specimen from the Levisa Fork,
Floyd County (UMMZ), is P. sintoxia.

GELEIAEEIL LESS  Restricted to main-channel habitats of medium-sized to large rivers in gravel
and sand substrates. This species is characteristic of larger streams, but it is

usually a minor component of mussel beds. This species is a host specialist on minnows (Cyprinidae).

Despite uncertainty about identification of some historical records, Pleurobema

rubrum clearly was a regular and characteristic member of large stream mussel
assemblages throughout the Ohio River basin in Kentucky. Relic shells are still found frequently in many
streams, indicating that it was relatively common species. It appears minimally tolerant of impoundment,
and dams have destroyed or radically altered most habitat for the species in the Ohio River basin. There are
no verified records of live or recently dead individuals in the Ohio River for at least 50 years, and the popu-
lation in the middle Cumberland River was extirpated by Wolf Creek Dam. Similar to P. clava, the disap-
pearance of P. rubrum in unimpounded streams such as Salt and Licking rivers is perplexing because these
streams continue to support diverse mussel faunas. Small and potentially relict populations persist in a few
short reaches of the Tennessee River in Alabama and Tennessee (Garner and McGregor 2001; Williams et
al. 2008), and it may yet persist in the Tennessee River downstream of Kentucky Dam, where it was last
seen in 1985 (MSU). The populations in the Green and Barren rivers are among the largest in existence, but
despite their occurrence throughout long reaches of these rivers, the species is rare and there is little infor-
mation about the viability or age structure of these populations. Elsewhere in the Ohio River basin, this
species survives in only a few streams in Tennessee and Ohio (Parmalee and Bogan 1998; Watters et al.
2009). Large populations of Pleurobema cf. rubrum remain in several streams in Arkansas and Mississippi
(Harris et al. 2009), but if these represent a distinct species, conservation of the few remaining populations
of P. rubrum in the Ohio River basin becomes even more critical. KNP: endangered; AFS: threatened;
USFWS: petitioned for listing.
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Pleurobema sintoxia (Rafinesque, 1820)
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General Distribution

Mississippi River basin from Arkansas north to Minnesota and Wisconsin, and
west to eastern Kansas and South Dakota. Ohio River basin from the mouth up-

stream to New York, but generally absent in lowland regions of the lower basin. Great Lakes basin from
Lake Michigan to the Niagara River.

Kentucky Distribution

Type locality: Ohio River. Sporadic to occasional throughout the Ohio River,
but widespread in tributaries from the Tennessee to the Big Sandy river drain-
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age. Not reported from the Mississippi River or other lowland habitats in western Kentucky including the
Tradewater River. Sporadic in the lower Tennessee River and in the lower Cumberland River drainage (in-
cluding the Red River, Logan County). Generally distributed in the middle Cumberland River drainage but
absent above Cumberland Falls. Sporadic in the lower Green River drainage, but probably more wide-
spread there historically. Generally distributed in the upper Green River drainage upstream to Taylor Coun-
ty. Sporadic in the Salt River drainage. Generally distributed in the upper Kentucky River drainage, but
only archeological records exist for the mainstem, and not reported from tributaries in the lower drainage
(e.g., Eagle and Elkhorn creeks); probably present throughout the mainstem historically. Generally distrib-
uted to occasional in the Licking River drainage, and sporadic in Kinniconick Creek and the Little Sandy
and Big Sandy river drainages; not reported from Tygarts Creek.

CELNEHETEIRL S Occurs in a wide variety of upland riverine habitats from large rivers to small
streams, but does not penetrate far into the headwaters. Restricted to main-
channel habitats in gravel and sand substrates, and typically absent from depositional habitats or lentic en-

vironments. Most common in medium-sized streams where it may be among the dominant species in main-
channel mussel beds. This species is a host specialist on minnows (Cyprinidae).

Pleurobema sintoxia remains widespread and locally common in Kentucky, but

its distribution in the state has been reduced considerably in the last 100 years.
This species is only marginally tolerant of impoundment, and dams have reduced or extirpated many popu-
lations. It survives in riverine sections of the Ohio River and the lower Tennessee and Cumberland rivers
but is now sporadic and rare, and it appears extirpated from Kentucky and Barkley lakes. It was eliminated
from the middle Cumberland River by Wolf Creek Dam, and impoundment probably eliminated the species
from the lower Green and Kentucky rivers at an early date. Populations also have disappeared from several
unimpounded streams including the Red River (lower Cumberland River drainage), much of the Salt River
drainage, and the South Fork Licking River. Only six large populations remain in the state, in the upper
Green River, Big South Fork Cumberland River, Rockcastle River, South Fork Kentucky River (including
the Redbird River), Red River (Kentucky River drainage), and the Licking River. These populations are
robust and most show at least some evidence of recent recruitment, but because this species can live for
>3( years, long-term population declines may not be evident for many years. Other populations are small
and isolated, and their long-term status is unknown. AFS: currently stable.
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Pleuronaia dolabelloides (Lea, 1840)
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General Distribution

Sporadically distributed in

Endemic to the Tennessee-Cumberland faunal province. Widespread in the Ten-
nessee River drainage from the Duck River, Tennessee, upstream to Virginia.
the Cumberland River drainage from about the Red River upstream to the vicini-

ty of the Caney Fork, Tennessee.

Kentucky Distribution

Reported in Kentucky only from the Red River, Logan County (MSU; KNP;
OSUM). Archeological specimens are reported from the Cumberland River,
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Stewart County, Tennessee (Parmalee and Bogan 1998), near the state line, suggesting that this species
may have occurred in the lower Cumberland River in Kentucky at one time. A record for Rock Creek,
McCreary County (USFWS 2013), is an error (R. Butler, personal communication).

Occurs in a wide variety of upland riverine habitats from large rivers to small

streams, but does not penetrate far into the headwaters. Restricted to main-
channel habitats in gravel and sand substrates, and typically absent from depositional habitats or lentic en-
vironments. Most common in medium-sized streams where it may be among the dominant species in the

Tennessee River drainage; apparently a rare species even historically in the Cumberland River drainage.
This species is a host specialist on minnows (Cyprinidae).

Pleuronaia dolabelloides was not reported from Kentucky until the discovery of

relic shells in the Red River in 1981 and subsequently. By that time, the species
seems to already have been extirpated in the state and living individuals have never been found in Ken-
tucky. The mussel fauna throughout the Red River system has declined dramatically in the last 40 years for
unknown reasons, and P. dolabelloides was last seen in the Tennessee section of the river in 1969 (OSUM).
It appears extirpated from the entire Cumberland River drainage, but it remains in several streams in the
Tennessee River drainage. No suitable habitat for reintroduction remains at this time in the Cumberland
River drainage, and appropriate source stock is probably unavailable because phylogenetic relationships
between Tennessee and Cumberland populations are unknown. KNP: presumed extirpated; AFS: threat-
ened; USFWS: endangered.
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Potamilus alatus (Say, 1817)
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General Distribution

Mississippi River basin from Arkansas north to Minnesota and Wisconsin, and
west to eastern Kansas and South Dakota. Ohio River basin from the mouth up-

stream to Pennsylvania. Great Lakes basin in tributaries to Lake Michigan and from Lake St. Clair to the

St. Lawrence River system

Kentucky Distribution

; southern Hudson Bay basin.

Generally distributed statewide, with the exception of the upper Cumberland
River drainage above Cumberland Falls.
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Occurs in a wide variety of habitats from lowland to upland streams to reser-

voirs, but restricted to waters inhabited by its host fish, the Freshwater Drum
(Aplodinotus grunniens). Consequently, P. alatus is most common in medium-sized to large streams where
drum are abundant, and it is usually rare or absent in small streams. Occurs in swift riffles and main-
channel mussel beds but also frequently in depositional areas along shore or in backwater pools. This spe-

cies is tolerant of impoundment to a large extent and may adapt to lentic habitats. Although common, this
species does not occur at high densities and rarely or never dominates stream mussel assemblages.

The distribution of Potamilus alatus in Kentucky has changed little in the last

100 years, and it is nearly ubiquitous in many streams statewide. Like other Po-
tamilus, P. alatus appears to be a highly adaptable species because life history traits such as fast growth and
early maturity allow it to tolerate considerable disturbance and to colonize habitats that are unsuitable to
most other mussel species (Haag 2012). It has adapted to and is common in many impounded streams such
as the Ohio, Tennessee, and lower Green rivers, but its apparent failure to adapt to Lake Barkley on the
lower Cumberland River is puzzling. The species has declined or been extirpated only in streams such as
the Little River, Red River (lower Cumberland River drainage), and Little South Fork Cumberland River
that have lost nearly their entire mussel fauna to severe human impacts. It was eliminated from most of the
middle Cumberland River by Wolf Creek Dam, but it is one of the few species that survived in the reser-
voir where it has colonized mudflats in the upper portion of Lake Cumberland. AFS: currently stable.
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Potamilus capax (Green, 1832)
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Mississippi River basin from Arkansas and Mississippi north to Minnesota and

Wisconsin, and west to eastern Missouri and Iowa. Ohio River basin primarily
from the mouth upstream to about the Green River drainage. Records for this species exist for many areas
beyond its range, but most are erroneous and based on misidentifications of Lampsilis cardium or P. purpu-
ratus (e.g., Murray and Leonard 1962; Branson 1963). Two historical specimens of P. capax exist from

New York (Niagara River and a tributary to Lake Ontario; Strayer and Jirka 1997), but their highly disjunct
location makes these records questionable.
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Known from two sites in the Mississippi River, Carlisle and Hickman counties

(EKU; KNP), but probably distributed at least sporadically throughout the
Kentucky portion of the river. Generally distributed to occasional in the lower Ohio River from the mouth
upstream to Henderson County; one historical record exists from Jefferson County (NMNH). Occasional in
the lower Tennessee and Cumberland rivers, and reported from the lowermost sections of the Clarks,
Tradewater, and Green rivers (C. Lewis and D. Fortenbery, personal communication). A pre-1970 record
from “Green River” identified by W. Clench (MCZ) is considered valid and is presumed to be from the
lower river. Records for the Green River, Butler County, upstream to Taylor County (Williams 1969), are
erroneous and based on Lampsilis cardium (OSUM).

CELE A STV E NGRS Occurs in medium-sized to large lowland rivers but is restricted to deposition-
al backwater areas along shore, behind wing dams, or in side channels and
sloughs. This can be a dominant species in such habitats, but it does not attain the high densities of some

species in main-channel mussel beds (e.g., Actinonaias ligamentina, Amblema plicata, Reginaia ebena).
This species is a host specialist on Freshwater Drum (Aplodinotus grunniens).

Mussel surveys since the 1980s have found numerous individuals of Potamilus

capax in large rivers of western Kentucky, and it is locally abundant in some
areas. In contrast, there are few historical records of this species in the state, which suggests that its abun-
dance has increased in recent times. This perception is difficult to evaluate because few historical mussel
surveys were conducted in this region and most probably concentrated on main-channel mussel beds rather
than the specialized backwater habitat of P. capax. This appears to be a highly adaptable species because
life history traits such as fast growth and early maturity allow it to tolerate considerable disturbance and to
colonize habitats that are unsuitable to most other mussel species (Haag 2012). In Arkansas, it is often
abundant in channelized streams and large drainage ditches (Miller and Payne 2005). Despite its adaptabil-
ity, this species has disappeared from parts of its original range, including the upper Mississippi River ba-
sin, for unknown reasons. This factor, along with the paucity of records in many other areas at the time,
was largely responsible for its listing as a federally endangered species in 1976. Populations in Kentucky
appear to be relatively large and healthy, and together with populations in the lower Wabash River, they
may represent a single, large metapopulation. KNP: endangered, but downgrading to threatened may be
warranted; AFS: endangered; USFWS: endangered.
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Potamilus ohiensis (Rafinesque, 1820)
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General Distribution

Mississippi River basin from Louisiana north to Minnesota and Wisconsin, and
west to Oklahoma and North Dakota. Ohio River basin from the mouth up-

stream to Ohio and West Virginia. Gulf Coast drainages from the Sabine to the Brazos river, Texas.

Kentucky Distribution

Type locality: Ohio River and adjacent rivers. Generally distributed to occa-
sional in larger streams in the western third of the state, including the Missis-

sippi River, the lower Ohio River, and the lower Tennessee, Cumberland, and Green rivers; not reported
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from the Tradewater River but probably occurred there at least historically. Occasional in the upper Ohio
River. Sporadic historically in the middle Cumberland River and the lower reaches of tributaries upstream
to the Rockcastle River; absent above Cumberland Falls (Wilson and Clark 1914; Neel and Allen 1964). A
record for the upper Rockcastle River, Rockcastle County (Blankenship and Crockett 1972), is unsubstanti-
ated and may represent Leptodea fragilis (Thompson 1985). Sporadic in the upper Green, Kentucky, and
Licking river drainages, and a single record is available from the Salt River drainage, Nelson County
(KNP). Single records exist from the Big Sandy River and Blaine Creek, Lawrence County (Tolin and
Schettig 1984).

Occurs mainly in medium-sized to large streams where it is usually restricted

to depositional areas along shore or in backwater pools. This species can be
found sporadically in such habitats nearly statewide, but it is most common in lowland streams in western
Kentucky where such habitats are more frequent. Although widespread, it is rarely abundant and is never a
dominant member of mussel assemblages. This species is tolerant of impoundment to a large extent and

may adapt to lentic habitats in some situations. This species is a host specialist on Freshwater Drum
(Aplodinotus grunniens), which is probably a factor in its restriction to large streams (see P. alatus).

Potamilus ohiensis appears to be a highly adaptable species because life history

traits such as fast growth and early maturity allow it to tolerate considerable dis-
turbance and to colonize habitats that are unsuitable to most other mussel species (Haag 2012). In addition,
this species’ preference for depositional environments may allow it to adapt to impounded streams or in-
creased sedimentation in free-flowing streams. Although generally uncommon, it remains a frequently en-
countered species throughout much of its apparent historical range in Kentucky. It was eliminated from
most of the middle Cumberland River by Wolf Creek Dam, but it is one of the few species that survived in
the reservoir where it has colonized mudflats in the upper portion of Lake Cumberland (Schuster et al.
1989; Hagman 2000). Because of its adaptability, the absence of this species in several areas is puzzling. It
appears to have disappeared from Kentucky and Barkley lakes and most of the upper Ohio River. Its appar-
ent absence in these areas may be because mussel surveys often devote less effort to depositional habitats
inhabited by P. ohiensis. The absence or rarity of this species in the Salt River drainage also is odd because
of the abundance in that watershed of other species that thrive in similar environments (e.g., Lasmigona
complanata, Potamilus alatus, Toxolasma parvum). AFS: currently stable.
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Potamilus purpuratus (Lamarck, 1819)
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Mississippi River basin from Louisiana north to southeastern Missouri and ex-

treme southern Illinois, and west to eastern Oklahoma and Kansas. Ohio River
basin upstream to the lower Tennessee River. Widespread in Gulf Coast drainages from the Mobile River
basin to the Guadalupe River, Texas.

[ETTTE A it i Restricted to lowland habitats in the Mississippi Embayment and elsewhere in
far western Kentucky. Sporadic and rare in the Mississippi, lower Ohio, and
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Tennessee rivers (Payne et al. 1994; Lewis et al. 2006; INHS; KNP; J. Schwegman, personal communica-
tion), but locally common in Obion Creek, Hickman County (KDOW; KNP). Kentucky is one of the few
places where P. purpuratus co-occurs with P. alatus, which is extremely rare in Arkansas and apparently
absent from the Mississippi Embayment in Tennessee (Parmalee and Bogan 1998; Harris et al. 2009).

In the main portion of its range, this species is found in a wide variety of habi-

tats from lowland to upland streams to reservoirs, in main-channel mussel
beds to depositional areas, and it can be a locally dominant member of mussel assemblages. In Kentucky, it
is restricted to large rivers or lowland habitats in silt or sand substrates and is usually rare. It is tolerant of

impoundment to a large extent and may adapt to lentic habitats. This species is a host specialist on Fresh-
water Drum (Aplodinotus grunniens).

Potamilus purpuratus is a characteristic species in most of the lower Mississippi

River basin and in many Gulf Coast drainages, but it was not reported in Ken-
tucky prior to the 1970s. The northern distributional limit of this species corresponds well to mean annual
minimum air temperature isotherms (Haag 2012), suggesting that the increase in reported occurrences in
Kentucky since 1990 could be related to global climate change. However, few mussel surveys were con-
ducted in the Mississippi Embayment prior to the 1980s, and the historical distribution of this species in the
state is unknown. Potamilus purpuratus is a highly adaptable species because life history traits such as fast
growth and early maturity allow it to tolerate considerable disturbance and to colonize habitats that are un-
suitable to most other mussel species (Haag 2012), and it is abundant throughout much of its core range.
Nevertheless, the restricted range of this species in Kentucky makes it vulnerable to further degradation of
lowland habitats. KNP: endangered; AFS: currently stable.
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Ptychobranchus fasciolaris (Rafinesque, 1820)
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([ EEIRI S Ohio River basin upstream to New York, but absent in lowland regions of the
lower basin. Great Lakes basin from Lake St. Clair to western Lake Ontario.

Type locality: Ohio, Wabash, and Kentucky rivers (see Johnson and Baker

1973). Generally distributed nearly statewide, but absent from the Mississippi
River and direct tributaries, the Tradewater River, and other lowland habitats in western Kentucky; absent
in the upper Cumberland River drainage above Cumberland Falls. An archaeological record from the Mis-
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sissippi River, Ballard County, suggests that conditions at that site were suitable for the species in prehis-
toric times (Wesler 2001; see Section IV.C.2). Sporadic in the Ohio River but widely distributed from Liv-
ingston to Greenup counties. Sporadic in the lower portions of the Tennessee, Cumberland, and Green riv-
ers and the mainstem Kentucky River. Only two records exist for the Big Sandy River drainage (Tolin and
Schettig 1984).

Occurs in a wide variety of upland riverine habitats from large rivers to small

streams, but does not penetrate far into the headwaters. Generally restricted to
main-channel habitats in gravel and sand substrates, and typically absent from depositional habitats or len-
tic environments. Typically rare in the largest rivers (e.g., Ohio, Tennessee), and reaches maximum abun-

dance in mid-sized streams where it is often common but is rarely a dominant species. This species is a host
specialist on darters (Percidae).

Ptychobranchus fasciolaris remains a widespread and common riverine mussel

species in Kentucky. Nevertheless, this species does not adapt well to im-
poundment and dams have eliminated many populations. It was abundant in the middle Cumberland River
(Neel and Allen 1964), but Wolf Creek Dam eliminated the species from the mainstem with the exception
of a small population immediately below Cumberland Falls (Cicerello and Laudermilk 1997). A single live
individual was found in the entire length of the Ohio River in Kentucky in 1982 (Williams and Schuster
1989) and the species has not been found there subsequently. It is extremely rare or extirpated in the Ten-
nessee, lower Cumberland, and Kentucky rivers. Its historical abundance in these rivers is poorly known,
but it was reported as “an abundant shell in...the Ohio” in the late 1800s (Call 1900), and it was well repre-
sented (though not abundant) at archaeological sites along the Ohio, Green, and Kentucky rivers (Call and
Robinson 1983; Call 1992; Morey and Crothers 1998). Because P. fasciolaris is a host specialist on darters,
impoundment and loss of shoal habitats doubtless has greatly reduced darter populations and contributed to
the rarity or extirpation of this and other darter specialists in large rivers (Haag 2012). Large, reproducing
populations exist in most major upland drainages in the state, but populations in the Little, Red (lower
Cumberland River drainage), Little South Fork Cumberland, Nolin, Dix, and Big Sandy rivers appear to
have declined precipitously or are extirpated judging by the dearth of living individuals observed in recent
years (e.g., Haag and Warren 2005). AFS: currently stable.
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Ptychobranchus subtentum (Say, 1825)
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General Distribution
Kentucky Distribution

Endemic to the Tennessee-Cumberland faunal province, occurring in northern
Alabama, southern Kentucky, Tennessee, and southwestern Virginia.

Generally distributed in the middle Cumberland River drainage upstream to
Cumberland Falls, but absent above the falls. Restricted mainly to small or

medium-sized streams, and reported from the mainstem Cumberland River at only four sites including at

the base of Cumberland F

alls (Wilson and Clark 1914; UMMZ). Not reported historically from the Red
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River system or elsewhere in the lower Cumberland River drainage, but reported from an archaeological
site on the Cumberland River, Stewart Co., Tennessee, near the state line (Parmalee and Bogan 1998), sug-
gesting that it may have occurred in the lower Cumberland River in Kentucky in prehistoric times. An ar-
chaeological record from the West Fork Red River, Todd County (OSUM), is considered doubtful (see Sec-
tion IV.C.2).

GELNE A ETTEIR S Small to medium-sized streams in gravel and sand substrates, where it may be
a dominant species. This species is a host specialist on darters (Percidae).

Due to its occurrence in small streams, most of the range of Ptychobranchus

subtentum was not directly affected by impoundment of the Cumberland River.
Nevertheless, it has declined dramatically in recent years and is in danger of disappearing from Kentucky.
Prior to 1990, it was a characteristic and locally abundant member of mussel assemblages in small streams
throughout the middle Cumberland River drainage. All of these populations have declined in the last 20
years and few may be viable. A large population existed throughout the Little South Fork Cumberland Riv-
er, where it was one of the most abundant species, but coal mining and oil drilling appear to have caused
catastrophic declines of all mussel species in that stream. The abundance of P. subtentum declined about
90% by 1998, and only three live individuals were found in the stream in 2013 (Starnes and Bogan 1982;
Warren and Haag 2005; Ahlstedt et al. 2014). The only post-1990 records from the Rockcastle River sys-
tem are from Horse Lick Creek, Jackson County, but mussel populations also have been nearly eliminated
in this stream apparently by coal mining, and only a single, recently dead P. subtentum was found in the
entire creek in 2003 (Haag and Warren 2004). A small population persisted in Otter Creek, Wayne County,
until at least the 1980s (KNP) but now may be extirpated, and the species has not been seen in the Cumber-
land River below Cumberland Falls since the early 1900s (Cicerello and Laudermilk 1997). It was rare in
the Big South Fork and has not been found there since the late 1980s (Ahstedt et al. 2003-2004). The only
other remaining populations in Kentucky are in Buck Creek (Pulaski County) and Rock Creek (McCreary
County), but both of these populations are small. Elsewhere in the Cumberland River drainage, P. subten-
tum potentially survives only in a short reach of the Wolf River, Tennessee (Obey River drainage; Moles et
al. 2007). As for other Tennessee-Cumberland endemic species, there exists a high likelihood that Tennes-
see and Cumberland river drainage populations represent separate species (see section IV.D.3). If so, Cum-
berland River drainage populations represent a critically endangered species on the brink of extinction. The
only large population of P. subtentum remaining on Earth is in the Clinch River, Tennessee and Virginia
(Tennessee River drainage). In 2008, 142 adult individuals from the Clinch River were released in the Big
South Fork in an attempt to augment this population (McGregor et al. 2008). However, genetic relation-
ships between Cumberland and Tennessee River drainage populations were not assessed prior to this activi-
ty. If Cumberland River drainage populations represent a separate species, mixing with Tennessee River
stock in the Big South Fork and elsewhere represents another threat to the survival of the species (see Haag
and Williams 2014). KNP: endangered; AFS: special concern; USFWS: endangered.
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Pyganodon grandis (Say, 1829)
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The most widely distributed North American mussel species, occurring

throughout much of North America east of the Rocky Mountains with the excep-
tion of most of the Atlantic Coast and peninsular Florida. Mississippi River basin from Louisiana north to
Minnesota, and west to eastern Colorado and Montana. Throughout the Ohio River basin from the mouth
upstream to New York. Throughout the Great Lakes and St. Lawrence basins, much of the Hudson Bay
basin west to Alberta, and in the Mackenzie River basin in the Yukon and Northwest territories. Gulf Coast

drainages from the Ochlockonee River, Florida, to southern Texas and perhaps into northern Mexico, and
the Hudson River basin on the Atlantic Coast. Several subspecies or forms are described, but their phylo-
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genetic relationships are poorly known. Introduced in Arizona; New Mexico; the Cape Fear River, North
Carolina; and probably elsewhere (Bogan 2002; Hovingh 2004; B. Lang, personal communication).

LCLTTERR B GLL Generally distributed over much of the state, but sporadic or absent in streams
on the Appalachian Plateaus such as the upper Kentucky and Licking river
drainages. Sporadic in the middle Cumberland River drainage and not reported there prior to the 1970s;

absent in the upper Cumberland River drainage above Cumberland Falls. Found sporadically but statewide
in farm ponds and reservoirs where it may be introduced via fish stocking.

May occur in nearly any type of permanent aquatic habitat from lowland to

upland streams, large or small, to reservoirs, ponds, and wetlands. In streams,
it is typically restricted to depositional areas along shore or in backwater pools; the scarcity of these habi-
tats in high gradient streams of the Appalachian Plateaus probably explains its rarity there. It adapts readily
to impoundment and likely has expanded its range subsequent to dam and farm pond construction. Alt-
hough common and widespread, this species does not occur at high densities and rarely dominates stream

mussel assemblages, but it is often the only species in small ponds. This species is a host generalist, able to
use a wide range of fish species.

O HSAEHEISETS S Pyganodon grandis doubtless has experienced localized declines or extirpations
in response to severe water quality degradation, but the distribution and abun-
dance of this species in Kentucky and elsewhere probably have increased in the last 100 years. This is a
highly adaptable species because of its fast growth, early maturity, and ability to use a wide range of fishes
as hosts; these traits allow it to tolerate considerable disturbance and to colonize habitats that are unsuitable
to most other mussel species (Haag 2012). Stream impoundment and farm pond construction have greatly
increased the extent of suitable habitat for this species, and increased sedimentation in free-flowing streams
also may have increased habitat availability. This species often colonizes fish hatchery ponds, and stocking
of fishes infected with glochidia of P. grandis has aided in its expansion and can be expected to result in
establishment of additional populations anywhere in the state. AFS: currently stable.
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Quadrula cylindrica cylindrica (Say, 1817)
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(][l ISl | Mississippi River basin from Louisiana north to Missouri, and west to Oklaho-
ma and Kansas. Ohio River basin from the mouth upstream to Pennsylvania.

Great Lakes basin in the Maumee River system of western Lake Erie. The subspecies Q. cylindrica strigil-

lata is considered endemic to the upper Tennessee River drainage in Tennessee and Virginia.

[ETTE A Sporadic to occasional throughout the Ohio River and in most major drainages
from the Tennessee to the Big Sandy river. Not reported historically from the
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Mississippi River, but an archaeological record from the Mississippi River, Ballard County, suggests that
conditions at that site were suitable for the species in prehistoric times (Wesler 2001; see Section IV.C.2).
Not reported from lowland habitats in western Kentucky including the Tradewater River. Occasional but
locally common in the Tennessee River downstream of Kentucky Dam; not reported upstream of Kentucky
Dam but probably distributed throughout the mainstem historically. Sporadic in the lower Cumberland
River and occasional in the Red River, Logan County (KNP). Formerly generally distributed in the middle
Cumberland River but reported from tributaries only in the lower Big South Fork and the Rockcastle River;
absent in the upper Cumberland River drainage above Cumberland Falls (Wilson and Clark 1914; Neel and
Allen 1964). Reported from the lower Green River only from archaeological sites in Butler County (Morey
and Crothers 1998; Claassen 2005; Patch 2005), but probably present throughout the mainstem historically;
the only recent record from the lower Green River drainage is from the Rough River, Ohio County (Gordon
1993). Generally distributed to occasional in the upper Green, Barren, and Nolin rivers. Sporadic from the
Salt to the Big Sandy river drainage, but not reported from Kinniconick Creek, Tygarts Creek, or the Little
Sandy River.

Occurs mainly in medium-sized to large streams. May be found in main-

channel mussel beds, but usually occurs in a rather specialized habitat in slack
water adjacent to the current, often along shore. Unlike most mussel species, it often lies completely unbur-
ied on the stream bottom. This species is usually uncommon, even historically, but it may be locally com-

mon in some streams; however, unlike several other Quadrula, it is never a dominant member of mussel
assemblages. This species is a host specialist on minnows (Cyprinidae).

Quadrula cylindrica cylindrica has disappeared from most of its former range in

Kentucky. This species is only marginally tolerant of impoundment and it is ex-
tirpated in most large rivers. A large population exists in the Tennessee River downstream of Kentucky
Dam (Sickel 1985; Lewis et al. 2006; Lewis and Sickel 2007; MSU; J. Schwegman and D. Henley, person-
al communication), and small, localized populations survive in the lower Ohio River (Williams and Schus-
ter 1989; KNP); not reported from the upper Ohio River in decades. Apparently extirpated from the lower
Cumberland, lower Green, and Kentucky rivers by impoundment, and the large population in the middle
Cumberland River was eliminated by Wolf Creek Dam. The reasons for its disappearance in unimpounded
streams across the state are unknown, but it now appears extirpated from the Salt, Licking, and Big Sandy
river drainages, most of the Kentucky River drainage, and the Barren and Nolin river systems. Only four
other populations are known in Kentucky at this time. Small populations persist in the Rough River, Ohio
County (Gordon 1993), and the South Fork Kentucky River, Owsley County (KNP). Prior to the 1990s, it
was common in the Red River, Logan County, but this population has declined dramatically along with all
other mussel species in the river (OSUM; KNP). In addition to the lower Tennessee River, the largest popu-
lation in Kentucky is in the upper Green River from Edmonson to Adair County, where the species is local-
ly common (McGregor et al. 2007, 2009; TTU; EKU; KNP). KNP: threatened; AFS: threatened; USFWS:
threatened.
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Quadrula fragosa (Conrad, 1835)
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Mississippi River basin from Arkansas north to Minnesota and Wisconsin, and

west to Oklahoma. Ohio River basin upstream to about the Scioto River, Ohio.
The distribution of this species is difficult to determine precisely because of confusion with the similar Q.
quadrula (USFWS 1997).

[ETE AT | The only reports of this species in Kentucky are from two sites in the Ohio
River, Oldham (Call 1900) and Kenton (OSUM) counties, and from several
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sites in the lower Cumberland River, Lyon and Trigg counties (Wilson and Clark 1914). The species may
have occurred historically in other large streams but was not distinguished from Q. quadrula. Records from
the Ohio River, Ballard County (Cicerello et al. 1991; OSUM), and the South Fork Licking River, Pend-
leton County (Schuster 1988; UMMZ), are Q. quadrula.

GELEEAEEIR AN Restricted to medium-sized to large rivers. The population in the St. Croix
River, Minnesota, occurs in main-channel mussel beds in gravel and sand sub-
strates (Hornbach et al. 1996), but the species is reported from a variety of other habitats including deposi-

tional areas and even some impounded streams (USFWS 1997). This species is a host specialist on catfish-
es (Ictaluridae).

Quadrula fragosa has not been reported from Kentucky in over 100 years and

may be extirpated from the state. Most other species of Quadrula (especially Q.
quadrula) are relatively tolerant of impoundment and other habitat alterations, but Q. fragosa appears in-
tolerant of stream degradation and other aspects of its habitat requirements are poorly understood. It was
locally abundant in the lower Cumberland River in the early 1900s (Wilson and Clark 1914), but this popu-
lation, along with those in the Ohio River, appears extirpated. This species is known to survive in only five
widely scattered streams: the St. Croix River, Minnesota and Wisconsin; the Saline and Ouachita rivers,
Arkansas; the Little River, Oklahoma; and the Bourbeuse River, Missouri. Additional populations should
be searched for in Kentucky by carefully examining specimens of Q. quadrula from the Ohio River and
other large streams, and a better understanding of the phylogenetic relationships between these two species
is needed. KNP: presumed extirpated; AFS: endangered; USFWS: endangered.
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Quadrula metanevra (Rafinesque, 1820)
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General Distribution

Mississippi River basin from Louisiana upstream to Minnesota, and west to
Kansas. Ohio River basin from the mouth upstream to Pennsylvania. Occurs in

Gulf Coast drainages only in the Mobile River basin.

G DT T 1PR{ o] B8 Type locality: Kentucky River. Generally distributed throughout the Ohio Riv-
er, and present in most major tributaries; absent in smaller streams. Not report-

ed from the Mississippi River, but an archaeological record from the Mississippi River, Ballard County,
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suggests that conditions at that site were suitable for the species in prehistoric times (Wesler 2001; see Sec-
tion IV.C.2). Generally distributed in the Tennessee and lower Cumberland rivers but not reported from the
Red River system; an archaeological record from the West Fork Red River, Todd County (OSUM), is con-
sidered doubtful (see Section IV.C.2). Formerly generally distributed and abundant in the middle Cumber-
land River upstream to Burnside, Pulaski County, but reported from tributaries only in the lower Big South
Fork (Neel and Allen 1964); absent in the upper Cumberland River above Cumberland Falls. Records of
Quadrula tuberosa, Q. tuberosa sparsa, and Q. sparsa from the middle Cumberland River drainage (Ort-
mann 1912; Wilson and Clark 1914; UMMZ; UIMNH; J. Kiser and P. Parmalee, personal communication),
are considered to represent Q. metanevra (Parmalee and Bogan 1998; but see section IV.D.2). Only scat-
tered records exist for the lower Green River, but probably present throughout the mainstem historically.
Generally distributed in the upper Green River upstream to Green County, and occasional in the lower Bar-
ren River. Not reported from the Salt River drainage, but probably occurred historically in the lower Salt
River. Apart from the type locality, reported from the Kentucky River drainage only from the Kentucky
River, Henry/Owen counties (Tolin and King 1986), and the Red River, Powell County (NCMNS). Gener-
ally distributed in the Licking River upstream to Rowan County, but not reported from the South Fork
Licking River. Known from the Big Sandy River drainage by only one record: Levisa Fork, Lawrence
County (KNP).

Restricted to main-channel habitats of medium-sized to large rivers in gravel

and sand substrates. This species is characteristic of larger streams, where it
can be common but is rarely a dominant component of mussel beds. This species is a host specialist on
minnows (Cyprinidae).

Quadrula metanevra appears less tolerant of impoundment than other Quadrula

such as Q. nodulata and Q. quadrula, but it can adapt to impounded sections of
rivers that retain considerable riverine influence. It remains common in sections of the Ohio River down-
stream of navigation dams, but has likely declined in sections more heavily influenced by impoundment.
Similarly, its current rarity or absence in the lower Green, Salt, and Kentucky rivers is likely due to im-
poundment, and it was probably widespread in those streams historically. Unlike Q. pustulosa and Q. quad-
rula, it did not adapt to Kentucky and Barkley lakes, and the large population in the middle Cumberland
River was eliminated by Wolf Creek Dam. In addition to the Ohio River, large and apparently healthy pop-
ulations remain in the Tennessee, lower Cumberland, upper Green, and Licking rivers. AFS: currently sta-
ble.
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Quadrula nodulata (Rafinesque, 1820)
Wartyback
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General Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to eastern
Kansas. Ohio River basin from the mouth upstream to about the Muskingum

River, Ohio, but absent from the upper two-thirds of the Cumberland and Tennessee River drainages. Oc-

curs in Gulf Coast drainages

Kentucky Distribution

only in the Sabine and Neches rivers, Texas.

Type locality: Kentucky River. Mostly restricted to the largest rivers, but occa-
sionally occurs in medium-sized streams. Sporadic in the Mississippi River,
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and generally distributed and locally common throughout the Ohio River. Generally distributed to occa-
sional and locally common in the lower reaches of all major Ohio River tributaries from the Tennessee to
the Licking River. Absent from the middle and upper Cumberland River drainages and the Big Sandy Riv-
er, and rare in the upper Green River drainage.

CELRE A VIR RS A characteristic species of large, low gradient streams. Typically a minor
component of main-channel mussel beds in gravel and sand substrates, but
also found frequently in depositional areas along shore or in backwater pools. It adapts readily to riverine

impoundments, where it colonizes inundated river floodplains. Host use for this species is unknown, but it
is probably a specialist on catfishes (Ictaluridae), similar to Q. fragosa and Q. pustulosa.

Quadrula nodulata remains common in larger streams across most of Kentucky.

Its distribution probably has changed little in the last 100 years, but it may have
become more abundant or expanded its distribution in some areas. Its tolerance to impoundment has al-
lowed it to adapt to streams such as the lower Green and Kentucky rivers, which have lost many other mus-
sel species. Populations in the impounded Tennessee and lower Cumberland rivers may have increased in

size due to the inundation of former river floodplains, which this species has colonized extensively. Most
populations are large and show evidence of recent recruitment. AFS: currently stable.
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Quadrula pustulosa (Lea, 1831)
Pimpleback
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(el IS0l | Mississippi River basin from Louisiana north to Minnesota, and west to eastern
Oklahoma and South Dakota. Ohio River basin from the mouth upstream to

Pennsylvania. Great Lakes basin from Lake Michigan to the Niagara River. Reported from Gulf Coast
drainages from the Mermentau River, Louisiana, west to the Neches River, Texas, but these populations

may represent a separate species, Q. mortoni (Serb et al. 2003).
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LGRS T Generally distributed in medium-sized to large streams statewide, with the ex-
ception of the upper Cumberland River drainage above Cumberland Falls.

GELNEIRREEIRSEON  Occurs in a wide variety of habitats from lowland to upland streams to reser-
voirs, but becomes progressively rarer in smaller streams and does not pene-
trate far into the headwaters. It is a characteristic and often dominant species of main-channel mussel beds,
but also is found frequently in depositional areas along shore or in backwater pools. It adapts to impound-
ment in some situations, where it colonizes inundated river floodplains, but is absent in truly lentic habitats.
This species is a host specialist on catfishes (Ictaluridae).

Quadrula pustulosa historically was a common and often dominant species in

many Kentucky rivers and it remains so today. It doubtless has experienced lo-
calized declines or extirpations in response to severe water quality degradation, and populations in some
streams seem to have disappeared (e.g., Little and Red rivers). It was abundant in the middle Cumberland
River (Neel and Allen 1964) but was eliminated from that stream by Wolf Creek Dam, with the exception
of a small population remaining immediately below Cumberland Falls (Cicerello and Laudermilk 1997).
Small populations in isolated stream reaches may be vulnerable to extinction from random fluctuations in
environmental conditions or population size (e.g., upper Barren River, Buck Creek), and the long term via-
bility of many other populations is unknown. Nevertheless, several large populations remain in Kentucky,
and many of these show evidence of vigorous recent recruitment. Its tolerance to impoundment has allowed
it to remain an abundant species throughout the Ohio, lower Tennessee, and lower Cumberland rivers, and
to persist in the lower Green and Kentucky rivers. However, it appears somewhat less tolerant of im-
poundment than Q. nodulata and Q. quadrula; it is less frequent than those species in Kentucky Lake, and
it appears absent in Lake Barkley. In addition to the Ohio River, large, recruiting populations exist
throughout long reaches of the upper Green and Licking rivers, and the species remains common in the up-
per Big South Fork Cumberland River, Rockcastle River, Barren River, and portions of the Salt and upper
Kentucky river drainages. AFS: currently stable.
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Quadrula quadrula (Rafinesque, 1820)
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Mississippi River basin from Louisiana north to Minnesota and west to Kansas

and South Dakota. Ohio River basin from the mouth upstream to Pennsylvania.
Great Lakes basin from Lake Michigan to the Niagara River, and southern Hudson Bay basin in North Da-
kota and Manitoba. Reported from Gulf Coast drainages from the Mermentau River, Louisiana, west to the
San Jacinto River, Texas, but these populations, as well as others in the lower Mississippi River basin, may

represent separate species or a species complex including Q. apiculata and Q. nobilis (Serb et al. 2003; see
section IV.D.2). This species is expanding its range in the Tennessee River and perhaps other streams fol-
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lowing impoundment (Williams et al. 2008), and it appears to have been introduced in the upper Missouri
River, Montana (Stagliano 2010).

Type locality: Ohio River. Generally distributed in most medium-sized to large

streams statewide, but typically absent in smaller streams and streams on the
Appalachian Plateaus. Absent historically from the middle and upper Cumberland River drainages, but a
2007 record for the middle Cumberland River (Lake Cumberland), Russell County (KNP), suggests that

this species has been introduced there either intentionally or via glochidia on stocked fishes. Some records
from large rivers in western Kentucky may represent Quadrula apiculata or Q. nobilis (see section IV.D.2).

GEINEIRAEREIRGEEE A characteristic species of medium-sized to large, low gradient streams where
it may be a locally dominant member of mussel assemblages. Occurs in main-
channel mussel beds in gravel and sand substrates, but also found frequently in depositional areas along
shore or in backwater pools. It adapts readily to impoundment, where it colonizes inundated river flood-
plains. Host use for this species is unknown, but it is probably a specialist on catfishes (Ictaluridae), similar
to Q. fragosa and Q. pustulosa.

Quadrula quadrula appears to be a very adaptable species, and it remains com-

mon in many streams across Kentucky. Its distribution in the state has changed
little in the last 100 years, but it is probably more abundant than in the past because impoundment of most
large rivers has created extensive areas of favorable habitat for the species. It is a dominant species
throughout Kentucky and Barkley lakes, where it has colonized much of the former river floodplains inun-

dated by these reservoirs, and it may have increased in abundance in navigation pools on the Ohio and
Green rivers. AFS: currently stable.
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Quadrula verrucosa (Rafinesque, 1820)
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General Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to Okla-
homa and South Dakota. Ohio River basin from the mouth upstream to Pennsyl-

vania. Gulf Coast drainages from the Mobile River basin west to the San Antonio River, Texas.

Kentucky Distribution

Falls.

Type locality: Ohio River. Generally distributed to occasional statewide, with
the exception of the upper Cumberland River drainage above Cumberland
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Occurs in a wide variety of habitats from lowland to upland streams, large and

small, but does not penetrate far into the headwaters. Most common in medi-
um-sized to large streams, but rarely a dominant component of mussel assemblages in any habitat. It occurs
in main-channel mussel beds and in depositional areas along shore or in backwater pools. However, it is
often found in a rather specialized habitat in slack water adjacent to the current, often along shore. Unlike

most mussels, it often lies completely or partially unburied on the stream bottom. This species is a host
specialist on catfishes (Ictaluridae).

Quadrula verrucosa remains a widespread and common riverine mussel species

throughout Kentucky, but several populations have declined or been eliminated.
It was common throughout the middle Cumberland River (Neel and Allen 1964), but Wolf Creek Dam
eliminated the species from the mainstem with the exception of a small population remaining immediately
below Cumberland Falls (Cicerello and Laudermilk 1997). Populations in the Little, Red (lower Cumber-
land River drainage), and Nolin rivers appear to be extirpated from unknown causes. This species appears
less tolerant of impoundment than other Quadrula. It persists throughout the Ohio River, but appears extir-
pated from Kentucky and Barkley lakes, and it is rare in the Kentucky River. Elsewhere in the state, Q. ver-
rucosa is seen frequently today in a wide variety of habitats. However, there is little information about age-
structure or long term viability of most populations. Because it is long-lived and is rarely a dominant spe-
cies, declines in abundance are difficult to detect and may not be evident for some time. AFS: currently
stable.
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Reginaia ebena (Lea, 1831)
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General Distribution

West Virginia. Gulf Coast
Mississippi.

Kentucky Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to central
Arkansas and Missouri. Ohio River basin from the mouth upstream to Ohio and
drainages from the Mobile River basin west to the Pearl River, Louisiana and

Type locality: Ohio River. Typically found only in the largest rivers. Sporadic
but locally common in the Mississippi River. Generally distributed throughout
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the Ohio, Tennessee, and lower Cumberland rivers. Sporadic and rare historically in the middle Cumber-
land River upstream to Wayne County (UMMZ; Wilson and Clark 1914). Generally distributed and com-
mon in the lower Green River, but sporadic in the upper Green River upstream to Hart County and in the
lower Barren River. Known from the Salt River drainage by a single archaeological record (Floyds Fork,
Jefferson County; Bader and McGrath 2015) and not reported from the Kentucky River drainage, but likely
present at least historically in the lower-most portions of both drainages. Sporadic in the lower Licking
River, Campbell and Pendleton counties (OSUM).

Restricted mostly to main-channel habitats of large rivers in gravel and sand

substrates. It adapts to riverine impoundments in some situations, but typically
does not colonize inundated river floodplains like other impoundment tolerant species (Williams et al.
2008). This is a dominant species in the lower Ohio, Tennessee, and lower Cumberland rivers where it can
exceed densities of 50/m? and make up over 90% of individuals in main-channel mussel beds (Sickel 1985;

Miller et al. 1986; Williams and Schuster 1989). This species is a host specialist on Skipjack Herring
(Alosa chrysochloris) and possibly Alabama Shad (4. alabamae).

Reginaia ebena remains a common to abundant species in much of its historical

range in Kentucky, but it has declined or disappeared in other streams apparent-
ly in part because dams block migrations of its host fishes. Skipjack Herring has declined in many streams
after impoundment (Boschung and Mayden 2004), and the disappearance of R. ebena in the upper Missis-
sippi and Coosa rivers is attributed to dams that eliminated skipjack populations in those rivers (Kelner and
Sietman 2000; Williams et al. 2008). Similarly, dams may be responsible for the disappearance of this spe-
cies in the upper Green River and its absence in the Kentucky River. Reginaia ebena remains common in
the Ohio, Tennessee, and lower Cumberland rivers evidently because navigation dams on these rivers allow
skipjack passage, and in the Mississippi River, which is unimpounded. Curiously, it remains a common
species in Kentucky Lake but appears to be extirpated in Lake Barkley even though skipjacks are present
throughout both reservoirs (Burr and Warren 1986). There are no recent records of R. ebena from the Lick-
ing River, but no dams block the lower portion of that stream and the reasons for the disappearance of this
population are unknown. Evidence of recent recruitment is apparent for several populations of R. ebena in
Kentucky, suggesting that these populations are robust and healthy (e.g., Payne and Miller 2000). In con-
trast, evidence of recent recruitment is rare for another specialist on Skipjack Herring, Elliptio crassidens
(see account for this species), and this species appears to have declined in areas where R. ebena remains
common (e.g., Kentucky Lake, upper Ohio River). This suggests that factors other than host use may influ-
ence the long-term survival of these species. AFS: currently stable.
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Simpsonaias ambigua (Say, 1825)
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General Distribution

Mississippi River basin from Arkansas north to Minnesota, and west to Missouri
and Iowa, but generally absent in lowland regions. Ohio River basin in upland

regions from the Tennessee River drainage upstream to West Virginia. Great Lakes basin from Lake Mich-

igan to Lake Erie.

Kentucky Distribution

Sporadic to occasional in the Ohio River and tributaries from the Green to the
Little Sandy River drainage. Reported from the Ohio River from three sites in
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Livingston, Jefferson, and Kenton counties (Clarke 1985). Apparently absent from lowland habitats in
western Kentucky including most of the lower Green River drainage. Not reported from the Tennessee or
Cumberland river drainages in Kentucky; reported from the Tennessee River drainage only from a single
site in the Duck River, Tennessee, and from the Cumberland River drainage from one site each in the
Stones and Caney Fork river systems (Gangloff and Folkerts 2006). A record for the Red River, Logan
County (lower Cumberland River drainage; Clarke 1985) is based on a specimen from the Red River, Pow-
ell County (Kentucky River drainage; UMMZ). A single record exists for the lower Green River drainage
(North Fork Rough River, Breckinridge County; KNP). Sporadic in the upper Green, Salt, and Kentucky
river drainages. Occasional and locally common in the Licking River drainage. Sporadic in Kinniconick
and Tygarts creeks and the Little Sandy River; not reported from the Big Sandy River drainage.

Found in upland streams ranging in size from the largest rivers to small

creeks, but apparently restricted to streams that support populations of its only
known host, the Mudpuppy (Necturus maculosus), a large aquatic salamander; S. ambigua is the only mus-
sel species known to specialize on an amphibian host. Occurs primarily in fine sediments under large, non-
embedded flat rocks, often in deeper water or slow current areas—a habitat also frequented by mudpuppies.
In such habitats, this species can be abundant; more than 200 were reported under a single rock (Call 1900).
Also found occasionally in gravel riffles particularly in beds of Water Willow (Justicia americana). These
specialized habitat preferences, along with the absence of mudpuppies in the Mississippi Embayment (Pet-
ranka 1998), may explain its absence from lowland regions that lack rocks or water willow beds.

Simpsonaias ambigua is encountered infrequently and traditionally has been

considered a rare species throughout its range, particularly in the last few dec-
ades. Increased sedimentation in streams can fill in the spaces under slab rocks that are used as habitat by S.
ambigua, and this increase in substrate embeddedness may have contributed to a decline of the species.
However, its small size and occurrence under rocks, often in turbid conditions make this species difficult to
find, and its perceived rarity may be a sampling artifact to some extent. It persists throughout much of its
historical range in Kentucky and can be common locally. A large population exists in the lower Licking
River; recently dead shells or live individuals have been found at multiple sites and it is abundant at a site
in Campbell/Kenton counties (M. McGregor, personal communication). Relatively large populations also
may exist in the Rolling Fork, Marion County, and the Red River, Menifee/Powell/Wolfe counties (D.
Dourson, personal communication; KNP), but the status of these and other populations is poorly known.
This species may be tolerant of impoundment to some extent. It was reported from the impounded Ken-
tucky River, Owen County, in 1958, and rediscovered at that site in 1987 (Clarke 1985; OSUM), and it re-
cently has been rediscovered in the Ohio River in West Virginia (P. Morrison, personal communication).
Suitable habitat (i.e., an abundance of large, slab rocks) exists in much of the upper Ohio River in Ken-
tucky and in many other streams that are not currently known to harbor the species. Finding this species,
particularly in large rivers, requires concerted effort and methods not normally employed in routine mussel
surveys. Widespread application of these methods is necessary to better assess the status of this species.
KNP: threatened; AFS: special concern; USFWS: petitioned for listing.
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Strophitus undulatus (Say, 1817)
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One of the most widely distributed North American mussel species, and the only

species that is widely distributed both along the Atlantic Coast and in the interi-
or; however, phylogenetic relationships among populations are unknown. Mississippi River basin from
northern Louisiana north to Minnesota, and west to Kansas and North Dakota. Throughout the Ohio River
basin upstream to New York, but sporadic in lowland regions of the lower basin. Throughout the Great
Lakes basin from Lake Superior to the St. Lawrence River system, and the southern Hudson Bay basin west
to Saskatchewan. Gulf Coast drainages from the Sabine River to the Guadalupe River, Texas, and through-
out Atlantic Coast drainages from Nova Scotia to South Carolina.
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Generally distributed in most upland portions of the state. Reported historically

from three sites in the Ohio River, Ballard, Kenton, and Lewis counties
(NMNH, OSUM); other records from the Ohio River in Kentucky (Williams 1969) are unsubstantiated.
Absent in lowland habitats in western Kentucky including the Tradewater River and most of the lower
Green River drainage. Not reported from the Tennessee River drainage in Kentucky, but widespread in the
middle and upper portions of that drainage (Parmalee and Bogan 1998). Sporadic in the lower Cumberland
River drainage in the Little and Red rivers, and generally distributed in the middle Cumberland River
drainage upstream to at least the Rockcastle River. Reported from the Laurel River and the upper Cumber-
land River drainage above Cumberland Falls, but no verifiable records exist and the former occurrence of
the species in these areas is unresolved (see Cicerello and Laudermilk 2001). Specimens from Laurel River,
Laurel County (Neel and Allen 1964; UMMZ), are Alasmidonta atropurpurea and Anodontoides denigrata,
and specimens from Clear Fork (upper Cumberland River drainage, Whitley County; UMMZ) are A. deni-
grata. Wilson and Clark (1914) reported S. undulatus from the Laurel River at Corbin (as Laurel Creek),
and Clear Fork at Jellico, Tennessee, and Neel and Allen (1964) reported it from two sites in the upper
Cumberland River, Bell and Harlan counties. Specimens supporting these records could not be located;
these records are plotted here but regarded as questionable. Reported from the lower Green River drainage
only in the Green River, Butler/Ohio counties (UMMZ); Mud River, Butler/Muhlenberg and Logan coun-
ties (KNP; KDOW); Clifty Creek, Grayson County (KNP); and archaeological sites adjacent the Green
River in Butler County (Morey and Crothers 1998; Claassen 2005). Generally distributed in the upper
Green River drainage and in Ohio River drainages from the Salt River upstream to the Little Sandy River;
occasional in the Big Sandy River drainage.

Occurs in a wide variety of upland stream habitats and may penetrate far into

the headwaters, but typically rare or uncommon in the largest rivers. Usually
occurs in riffles and other flowing water habitats, but may occur in depositional areas. Although common
in many streams, this species never or rarely dominates mussel assemblages in any habitat type except in
small streams where it may be one of the only species present. This species is a host generalist, able to use
a wide range of fish species. In addition, this is one of the few species in which glochidia are reportedly
able to develop directly into juvenile mussels in the female gills without a fish host. Direct development
may help it to persist in small streams with low fish abundance, but this ability has not been substantiated
by recent research (see Haag 2012).

Strophitus undulatus remains a widespread and common stream species in Ken-

tucky, and it may be present in many unsurveyed headwater streams. This spe-
cies appears intolerant of impoundment judging by its absence or rarity in the Ohio, lower Green, and Ken-
tucky rivers, but its historical distribution in those rivers is poorly known. It remains a common species in
the upper Green and Licking rivers, suggesting that it was more widespread in large rivers historically. It
was common formerly in the middle Cumberland River (Neel and Allen 1964), but was extirpated from
that stream by Wolf Creek Dam. Several local populations appear to have been extirpated by severe water
pollution or other factors. It appears extirpated from the Little and Red river systems (lower Cumberland
River drainage) and the Nolin River (upper Green River drainage), and it is now rare in the Barren River
system. Populations in the Little South Fork Cumberland River and Horse Lick Creek appear extirpated by
oil drilling and coal mining (Haag and Warren 2004; Warren and Haag 2005), and it appears to survive in
the middle Cumberland River drainage mainly in the upper Big South Fork. AFS: currently stable.
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Toxolasma lividum (Rafinesque, 1831)
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General Distribution

Mississippi River basin only in the Ouachita and Ozark highlands in Arkansas,
southern Missouri, eastern Oklahoma, and potentially eastern Kansas. Ohio Riv-

er basin upstream to about the Little Miami River, Ohio. Great Lakes basin in a few tributaries of western
Lake Erie, Lake St. Clair, and Saginaw Bay, Lake Huron.

SIS i Type locality: Rockeastle River. Generally distributed in the middle Cumber-

land River drainage, but sporadic or absent elsewhere in the state. Not reported
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from the Ohio River, and absent from most lowland habitats in western Kentucky. Reported from the Ten-
nessee River drainage in Kentucky only in the Clarks River system, McCracken County (Lewis 2006; Lev-
ine 2013), but widespread elsewhere in that drainage (Parmalee and Bogan 1998; Williams et al. 2008).
Reported from the lower Cumberland River drainage in the Red River, Logan County, and the West Fork
Red River, Todd County (OSUM). Generally distributed and locally common in tributaries of the middle
Cumberland River including Marrowbone Creek, Cumberland County (KDOW); Pitman and Buck creeks,
Pulaski and Lincoln counties (Schuster et al. 1989; Hagman 2000; KNP); the Little South Fork,
McCreary/Wayne counties (Starnes and Bogan 1982; Ahlstedt 1986; Layzer and Anderson 1992); and the
upper Rockcastle River system (DiStefano 1984; Ahlstedt 1986; Layzer and Anderson 1992; KNP). Re-
ported from the mainstem middle Cumberland River at only two sites (Neel and Allen 1964) and not re-
ported from the Big South Fork. Reported from the lower Green River drainage only in Mud River, Logan
County, and the Green River at the mouth of Mud River, Butler/Ohio counties (KDOW; Clench and van
der Schalie 1944). Sporadic in the upper Green River drainage including the Barren River system, but lo-
cally common in the Green River, Green and Taylor counties, and Russell Creek, Adair County (McGregor
et al. 2007; TTU). Reported from three sites in the Salt River drainage, Shelby and Spencer counties
(OSUM; G. Fallo, personal communication), and a single site in the Licking River, Pendleton County
(INHS). Not reported from the Kentucky River drainage but possibly present there historically. Ohio River
tributaries upstream of the Licking River may have been beyond the species’ historical distribution.

GELIEIR B EEILEEER  \ainly restricted to upland regions where it can occur in nearly any size

stream from large rivers to headwaters, but most common in small to medium-
sized streams. May occur in riffle habitats in gravel and sand substrates, but usually found in depositional
areas along shore or in backwater pools. This species is a host specialist on sunfishes (Lepomis), and it may
be found in sunfish nests (A. Shepard, personal communication).

With the exception of the Cumberland River drainage, Toxolasma lividum ap-

pears to have been sporadically distributed in Kentucky even historically, but it
is now in danger of disappearing from the state. This was a common and characteristic species in tributaries
in the middle Cumberland River drainage, but it is nearly extirpated from that region. Two of the largest
populations in the state, in the Little South Fork and Horse Lick Creek (Rockcastle River system), have
declined dramatically apparently from oil drilling and coal mining, and few live individuals have been
found in those streams in recent surveys (Haag and Warren 2004; Warren and Haag 2005; Ahlstedt et al.
2014); populations elsewhere in the Rockcastle River system and in Marrowbone and Pitman creeks appear
extirpated. Buck Creek appears to support the largest remaining population in the Cumberland River drain-
age, but this population is small and also appears to be declining (Hagman 2000; McGregor 2003; D. Dour-
son, personal communication). Populations in the Red and Barren river systems appear to be extirpated
from unknown causes, and living or recently dead individuals have never been found in the Salt or Licking
river drainages, suggesting that these populations have been extirpated for some time. Surviving popula-
tions in the Clarks and Mud rivers are small, isolated, and vulnerable to extinction. The only large popula-
tion remaining in the state is in the upper Green River drainage. Apart from streams that experienced severe
water quality degradation such as the Little South Fork, the disappearance of 7. lividum is puzzling. Other
species that thrive in depositional habitats appear tolerant of sedimentation and remain common today (e.g.,
Lampsilis siliquoidea, Potamilus alatus, Quadrula quadrula, Toxolasma parvum). Furthermore, T. lividum
can occur in lakes in the northern part of its range and it adapts to impoundment in some situations (Garner
and McGregor 2001); it is unknown why it has not adapted to impounded streams in Kentucky. KNP: en-
dangered; AFS: special concern; USFWS: petitioned for listing.
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Toxolasma parvum (Barnes, 1823)
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General Distribution

Mississippi River basin from Louisiana north to Minnesota, and west to Kansas
and South Dakota. Ohio River basin from the mouth upstream to at least West

Virginia. Great Lakes basin in lakes Michigan and Erie. Gulf Coast drainages from the Mobile River basin
to the Rio Grande, Texas and Mexico. Populations in the Mobile River basin and elsewhere may be the re-
sult of introductions via stocked fishes (Williams et al. 2008).
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Sporadic to occasional but locally common in low gradient streams from the
Mississippi Embayment east to the Licking River drainage. Not reported from

the Mississippi River mainstem. Reported from a few sites in the Ohio River
upstream of the Licking River, and single records exist for Tygarts Creek, Carter County (KNP), and the
Little Sandy River drainage, Greenup County (Greenbo Lake, KDOW). Generally absent from the Appala-
chian Plateaus, but single records exist from the South Fork Kentucky River, Clay County (Evans 2010),
and the North Fork Kentucky River, Breathitt County (NCMNS); in addition, Danglade (1922) reported it
as rare in the upper Kentucky River system (from unspecified locations but probably including the North
Fork). Sporadic in the upper Green River drainage and not reported upstream of Hart County; additional
records from the upper Green River (Williams 1969) are unsubstantiated but plausible. Not reported from
the middle Cumberland River drainage historically, but reported from several, mostly impounded sites sub-
sequent to construction of Wolf Creek Dam (KNP; OSUM). Two historical specimens, both single individ-
uals, exist from the upper Cumberland River above Cumberland Falls: a 1966 specimen from Knox County
(NCMNS), and a specimen from Bell County (UMMZ); the latter specimen is undated but was collected by
Calvin Goodrich, who was active from the 1920s to the early 1940s. The upper Cumberland River has been
the recipient of fish and mussel stockings since the early 1900s (Wilson and Clark 1914; Burr and Warren
1986). Because it is not commercially valuable, it is unlikely that 7. parvum was stocked directly, but these
records may represent individuals that were introduced on stocked fishes but failed to establish a popula-
tion. Alternatively, these specimens could be mislabeled. The 1966 collection also includes a specimen of
“Villosa” lienosa, which is also otherwise unknown from the upper Cumberland River drainage. We regard
these records as questionable, and the status of this species in the upper Cumberland River drainage is un-
certain.

Occurs in a wide variety of stream habitats from the largest rivers to headwa-

ter streams, and in the latter it may be the only species present. Typically
found in depositional areas along shore or in backwater pools; the scarcity of these habitats in high gradient
streams of the Appalachian Plateaus probably explains its rarity there. It adapts readily to impoundment,

occurring in lentic habitats from large reservoirs to farm ponds, and it also adapts to channelized streams
and drainage ditches. This species is a host specialist primarily on sunfishes (Lepomis).

Toxolasma parvum doubtless has experienced localized declines or extirpations

in response to severe water quality degradation, but its distribution and overall
abundance in Kentucky and elsewhere probably have increased in the last 100 years. This is a highly adapt-
able species because of its fast growth and early maturity, and it appears to be the only North American
species that is completely hermaphroditic, which allows eggs to be fertilized even when population density
is low; these traits allow it to tolerate considerable disturbance and to colonize habitats that are unsuitable
to most other mussel species (Haag 2012). Because it thrives in depositional environments, stream im-
poundment and farm pond construction have greatly increased the extent of suitable habitat for this species,
and increased sedimentation in free-flowing streams also may have increased habitat availability. This spe-
cies often colonizes fish hatchery ponds, and stocking of Bluegill (Lepomis macrochirus) is probably re-
sponsible for establishment of 7. parvum in the middle Cumberland River drainage, Greenbo Lake, and
other areas where it was absent or rare historically. This mechanism of introduction can be expected to re-
sult in establishment of additional populations anywhere in the state. AFS: currently stable.
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Toxolasma texasiensis (Lea, 1857)
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General Distribution

Mississippi River basin from Louisiana north to southern Illinois and southeast-
ern Missouri, and west to eastern Oklahoma. Lower Ohio River basin upstream

to the lower Wabash River drainage. Gulf Coast drainages from the Pascagoula River, Mississippi, to the
Rio Grande, Texas and Mexico.

Kentucky Distribution

Sporadic but locally common in direct tributaries of the Mississippi River and
tributaries of the Ohio River upstream to the Tradewater River (Warren and
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Call 1983; KNP; OSUM). Not reported from the Mississippi or Ohio rivers or the Cumberland River drain-
age. Reported from the Tennessee River drainage only in West Fork Clarks River, Graves County (KNP),
and Cypress Creek, Marshall County (KDOW; KNP).

A characteristic species of low gradient streams, lakes, and wetlands through-

out the Mississippi Embayment, but uncommon in large rivers where it is usu-
ally restricted to depositional areas along shore or in backwater pools. This species is a host specialist pri-
marily on sunfishes (Lepomis).

Toxolasma texasiensis is a highly adaptable species because life history traits

such as fast growth and early maturity allow it to tolerate considerable disturb-
ance and to colonize habitats that are unsuitable to most other mussel species (Haag 2012). This species
may have experienced localized declines or extirpations in response to severe habitat destruction or water
pollution; for example, it has not been found recently in the Tradewater River drainage. It remains locally
common in other lowland habitats of western Kentucky where it can persist even in channelized streams or
other highly modified habitats, and it is ubiquitous in many parts of the Mississippi Embayment farther to
the south. Despite its adaptability, there are few known populations of this species in Kentucky, and its re-
stricted range in the state makes it vulnerable to further degradation of lowland habitats. KNP: endangered;
AFS: currently stable.
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Truncilla donaciformis (Lea, 1828)
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General Distribution

Mississippi River basin from Louisiana north to Minnesota and west to eastern
Kansas and South Dakota. Ohio River basin from the mouth upstream to Penn-

sylvania. Great Lakes basin from Lake Michigan to Lake Erie. Gulf Coast drainages from the Mobile River
basin to the San Jacinto River, Texas.

SIS Type locality: Ohio [River]. Mostly restricted to the largest rivers, but occa-

sionally occurs in medium-sized streams, particularly in the Salt River drain-
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age. Reported from two sites in the Mississippi River, Carlisle and Hickman counties (EKU; KNP). Gener-
ally distributed in the lower Ohio River, and sporadic to occasional throughout the remainder of the river.
Generally distributed in the Tennessee River including Kentucky Lake, and reported from the Clarks River
system, McCracken County (KNP; Levine 2013). Occasional in the lower Cumberland River, and formerly
sporadic and rare in the middle Cumberland River upstream to the base of Cumberland Falls; reported from
tributaries only in the lower Big South Fork, and absent above Cumberland Falls. Sporadic in the lower
Green River drainage, and occasional in the upper Green River upstream to Taylor County and the lower
Barren River. Generally distributed to occasional in the Salt River drainage. Sporadic in the Kentucky Riv-
er drainage and reported only from three sites in the mainstem, Owen/Henry and Garrard counties (Tolin
and King 1986; KNP), and Eagle Creek, Owen/Carroll counties (KNP); also reported as occasional in the
upper Kentucky River system (from unspecified locations but probably including the North Fork Kentucky
River; Danglade 1922). Generally distributed in the Licking River upstream to Bath County. Not reported
from the Big Sandy River drainage.

SELEHETAEIN S8 A characteristic member of mussel assemblages in large, low gradient
streams, occurring in main-channel habitats in gravel and sand substrates.

This species can survive in relatively unstable substrates, which are unsuitable for most other mussel spe-
cies. It maintains its position in the bottom with a byssal thread, which is tethered to stones, instead of de-
pending on the foot for anchoring. Byssal threads are present in juveniles of many species but are retained
into adulthood only in T. donaciformis and a few other species (Haag 2012). This species is restricted to
large streams to a greater extent than 7. truncata, and it often outnumbers that species in large rivers where
it may be a dominant member of main-channel mussel beds. Most records from smaller streams are from
the lower reaches near the confluence with a large river (e.g., Clarks River, Eagle Creek, Slate Creek); the
record for Hinkston Creek, Montgomery County (EKU), is extremely unusual due to the small size of that
stream and the distance from a larger stream. It can adapt to riverine reservoirs in some cases, but is rare or
absent in many impounded streams. This species is a host specialist on Freshwater Drum (Aplodinotus
grunniens).

Truncilla donaciformis is locally abundant in Kentucky, but large populations

are known only in the lower Ohio, Tennessee, and Licking rivers. Elsewhere in
the state, this species is only sporadic or occasional, and there are conspicuously few recent records from
the Salt River drainage and the Ohio River upstream of the Cumberland River. The potential decline of this
species in these streams and its rarity in other apparently suitable habitats (e.g., lower Green and Kentucky
rivers) is puzzling. This appears to be an adaptable species due to life history traits such as fast growth, ear-
ly maturity, and very high fecundity (Haag 2012), and large populations exist in many other parts of its
range (e.g., Hornbach and Deneka 1996; Newton et al. 2011). It also shows variable responses to im-
poundment; it has adapted to Kentucky Lake but appears extirpated from Lake Barkley, and impoundment
may be a factor in its rarity in the lower Green, Kentucky, and Ohio rivers. Part of the reason for its per-
ceived rarity or decline in some places could be its small size, which makes this species hard to find, par-
ticularly in turbid conditions in large rivers. Furthermore, few comprehensive mussel surveys have been
conducted recently in the Ohio River and other large rivers. This species appears secure in Kentucky for the
foreseeable future, but more comprehensive surveys of large rivers are needed to better assess its status.
AFS: currently stable.
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Truncilla truncata Rafinesque, 1820
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General Distribution

Mississippi River basin from Louisiana north to Minnesota and west to eastern
Kansas and South Dakota. Ohio River basin from the mouth upstream to Penn-

sylvania. Great Lakes basin from Lake Michigan to the Niagara River. Gulf Coast drainages from the Sab-
ine River, Texas and Louisiana, to the San Jacinto River, Texas.

Kentucky Distribution

Type locality: Ohio River. Generally distributed in most medium-sized to large
streams statewide with the exception of the upper Cumberland River drainage
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above Cumberland Falls; usually absent in small streams. Reported from two sites in the Mississippi River,
Carlisle and Hickman counties (KNP; EKU), but not reported from tributaries. Generally distributed and
locally common throughout the Ohio River and in most major tributaries upstream to the Licking River, but
sporadic in the Tradewater River and Kentucky River drainage. Sporadic in Kinniconick and Tygarts
creeks and the Big Sandy River drainage; not reported from the Little Sandy River.

This is a common and characteristic species of medium-sized to large streams

in both lowlands and uplands, where it occurs mostly in main-channel mussel
beds in gravel and sand substrates. It reaches maximum abundance in medium-sized streams such as the
upper Green and Licking rivers where it may be a dominant species. It can adapt to impounded streams to

some extent, but mostly is limited to riverine reaches and colonizes inundated river floodplains less readily
than T. donaciformis. This species is a host specialist on Freshwater Drum (4plodinotus grunniens).

Truncilla truncata remains a widespread species in Kentucky and large popula-

tions exist in several streams across the state. However, the species’ distribution
has been reduced substantially by impoundment of large rivers. It has not adapted to Kentucky and Barkley
lakes on the Tennessee and lower Cumberland rivers, and it is rare in the impounded lower Green and Ken-
tucky rivers. Populations in some free-flowing tributaries may have been indirectly affected by impound-
ment of larger streams. The large population in the middle Cumberland River was eliminated by Wolf
Creek Dam, but the species persisted in the Rockcastle River until about the 1980s. This population appears
to have disappeared subsequently perhaps in part because it was dependent on recolonization from larger
downstream populations in the Cumberland River. Populations in other isolated streams (e.g., upper Ken-
tucky River drainage) also may be vulnerable to loss of downstream source populations, and populations in
Kinniconick Creek, Tygarts Creek, and the Big Sandy River may be extirpated from unknown causes. Nev-
ertheless, 7. truncata appears to be an adaptable species with life history traits similar to 7. donaciformis,
and most of the large populations remaining in the state appear stable and show abundant evidence of re-
cent recruitment. AFS: currently stable.
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Uniomerus tetralasmus (Say, 1831)
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General Distribution

Mississippi River basin from Louisiana north to central Illinois and southern
Iowa, and west to eastern Colorado and South Dakota. Ohio River basin up-

stream to about the Scioto River, Ohio, but generally restricted to lowland or former prairie regions. Dis-
junct populations are reported from the Muskingum River system, Ohio, and the Ohio River, West Virgin-
ia, and a population in a West Virginia pond may be the result of an introduction (Taylor 1984; Watters et
al. 2009). Reported from the Great Lakes basin only from western Lake Erie, and apparently introduced
unsuccessfully in the 1800s in the Mohawk River, New York (Erie Canal, Hudson River system; Strayer
and Jirka 1997). Widespread in Gulf Coast drainages from the Yellow River, Florida, to the Guadalupe
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River, Texas. A large river species or form, U. declivis, occurs in the Mississippi Embayment north to at
least Arkansas and Tennessee (Parmalee and Bogan 1998; Harris et al. 2009); this taxon is not reported in
Kentucky but may occur in larger streams in the western part of the state (see section IV.E).

Occasional to sporadic in lowland habitats of western Kentucky. Occasional

but locally common in direct tributaries of the Mississippi River, but not re-
ported from the mainstem. Sporadic and rare in the Ohio River upstream to at least Kenton County (MCZ),
but Call (1900) reported that it “occurs in the Ohio, at many places along the Indiana shore.” Sporadic but
locally common in Ohio River tributaries upstream to the lower Green River drainage, but single records
exist for the upper Green River, Butler/Warren counties (KNP), and the Salt River drainage (Lick Creek,
Nelson County, OSUM). Reported from the Tennessee River drainage in Kentucky only in the Clarks River
system, but also reported from a small stream in the lower Tennessee River drainage, Hardin County, Ten-
nessee (Parmalee and Bogan 1998). Sporadic in the lower Cumberland River drainage upstream to Trigg
County (MSU). A record of three individuals from the middle Cumberland River immediately below Cum-
berland Falls (EKU) is considered erroneous and probably based on inaccurate locality information. A rec-
ord for the Licking River (Taylor 1984 citing LaRocque 1967) is an error.

GELHERARETEINGEEN In Kentucky, Uniomerus tetralasmus primarily is a species of lowland
streams, sloughs, and wetlands where it occurs in depositional habitats. The
genus Uniomerus is unique among North American mussels in that individuals can survive for up to two
years out of the water by burrowing deeply in the sediment and essentially aestivating (Holland 1991), and
live individuals have been brought to the surface by plows in drained ponds and wetlands (Frierson 1903;
Isely 1914). Most other mussel species can survive for only a few days when exposed. Although U. fe-
tralasmus is often found with other typical lowland species, its ability to withstand drying allows it to live
in ephemeral streams or wetlands that support no other mussel species. The host for this species is un-
known, but natural glochidial infestations have been observed on Golden Shiners (Notemigonus crysoleu-
cas).

Uniomerus tetralasmus doubtless has experienced localized declines or extirpa-

tions in response to widespread wetland drainage and stream channelization in
western Kentucky. However, its ability to survive drying of its habitat and perhaps other life history traits
appear to make this species tolerant of considerable habitat disturbance and alteration, and it remains a lo-
cally common species. It occurs in several highly degraded streams in Kentucky (e.g., Panther Creek, Da-
viess County) that support only similarly adaptable species (e.g., Leptodea fragilis, Pyganodon grandis),
and it is a characteristic species of Great Plains streams, which represent stressful habitats for many aquatic
organisms (Haag 2012). Nevertheless, the restricted range of this species in the state makes it vulnerable to
further destruction of lowland habitats. AFS: currently stable.
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Utterbackia imbecillis (Say, 1829)
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One of the most widely distributed North American mussel species, occurring

throughout much of the eastern half of the continent south of Canada. Mississip-
pi River basin from Louisiana north to Minnesota, and west to South Dakota and New Mexico. Throughout
the Ohio River basin from the mouth upstream to New York. Sporadic or absent in most of the Great Lakes
basin but widespread in Lake St. Clair and Lake Erie. Gulf Coast drainages from the Apalachicola River,
Florida, to the Rio Grande, Texas, and adjacent drainages in northern Mexico. Atlantic Coast basins from

about the Delaware River, Pennsylvania, to the Altamaha River, Georgia. Some populations at the periph-
ery of the species’ range (e.g., northern Florida; New Mexico; Hudson River drainage, New York) may
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have been introduced via fish stocking, but others may be the result of recent natural dispersal (Strayer and
Jirka 1997; Williams et al. 2008).

Sporadic but locally common nearly statewide. Most common in the western

half of the state and in the Bluegrass physiographic section. Generally rare in
streams on the Appalachian Plateaus such as the upper reaches of the Kentucky River drainage, and not
reported historically from the upper Cumberland River drainage above Cumberland Falls or the Big Sandy
River drainage. Reported historically from the middle Cumberland River drainage only in Buck Creek, Pu-
laski County, and the Little South Fork, Wayne County. Occurs sporadically but statewide in farm ponds
and reservoirs where it may be introduced via fish stocking; nearly all recent records from the Appalachian
Plateaus and middle Cumberland River drainage are from this type of habitat.

Can occur in nearly any type of permanent aquatic habitat from lowland to

upland streams, large or small, to reservoirs, ponds, and wetlands, but most
common in lentic habitats, where it may be the only mussel species present. This species is often rare in
streams where it is typically restricted to depositional areas along shore or in backwater pools; the scarcity
of these habitats in high gradient streams of the Appalachian Plateaus probably explains its rarity there. It
adapts readily to impoundment and likely has expanded its range subsequent to dam and farm pond con-
struction. Although widespread and locally common, this species does not occur at high densities and rarely

dominates stream mussel assemblages.

o I AEW IS EVSS Utterbackia imbecillis is one of the most adaptable and resilient North American
mussel species. It shares with other adaptable species (e.g., Pyganodon grandis)
life history traits such as fast growth, early maturity, and generalist host use. In addition, this is one of the
few species whose larvae can complete metamorphosis without a host fish, and it can be hermaphroditic,
which allows eggs to be fertilized even when population density is low. Together, these traits allow it to
tolerate considerable disturbance and to colonize habitats that are unsuitable to most other mussel species
(Haag 2012). This species probably was absent or very rare historically in much of the eastern part of the
state, and its distribution and abundance doubtless have increased dramatically because of stream im-
poundment, construction of farm ponds, and stream sedimentation. This species is often common in fish
hatchery ponds, and stocking of fishes infected with glochidia of U. imbecillis has aided in its expansion.
Reservoir populations in the upper Cumberland (Martins Fork Lake, Harlan County), upper Kentucky (Carr
Fork Lake, Knott County), and Little Sandy (Greenbo Lake, Greenup County) river drainages were surely
established via fish stocking, and this mode of dispersal can be expected to result in establishment of addi-
tional populations anywhere in the state. AFS: currently stable.
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Venustaconcha troostensis (Lea, 1834)

Cumberland Bean
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(B EEIRI S Endemic to the Tennessee-Cumberland faunal province, but restricted to the
middle Cumberland River drainage in Kentucky and Tennessee. Reported his-

torically from the Stones River, Tennessee, upstream to Cumberland Falls; an archeological record is avail-
able for the lower Cumberland River, Stewart County, Tennessee (Parmalee and Bogan 1998), indicating
that it occurred farther downstream in the system in prehistoric times. Until recently, this species was re-
ferred to as Villosa trabalis, which was thought to occur also in the Tennessee River drainage in northern
Alabama, Tennessee, and southwestern Virginia, along with a similar species, Villosa perpurpurea. How-
ever, these species are members of the genus Venustaconcha (Kuehnl 2009; see section 1V.D.4). Further-
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more, populations in the Cumberland River drainage represent a separate species genetically and morpho-
logically distinct from populations in the Tennessee River drainage, and Venustaconcha perpurpurea is
indistinguishable genetically from Tennessee River Ve. trabalis (Lane et al. in press). Venustaconcha per-
purpurea thus is a junior synonym of Ve. trabalis, but both were described from the Tennessee River drain-
age and the name Ve. trabalis is unavailable for the Cumberland River species. The earliest available name
from the Cumberland River drainage is Venustaconcha troostensis (Lea, 1834; type locality = Stones River,
Tennessee).

OISR IB G Formerly generally distributed and common throughout the middle Cumber-

land River to the base of Cumberland Falls and in most major tributaries, but

not reported from the Laurel River; absent in the upper Cumberland River drainage above Cumberland
Falls.

LB E A ETEL 58 Occurs in large rivers to small streams, but does not penetrate far into the
headwaters. Restricted to main-channel habitats in gravel and sand substrates,
and typically absent from depositional habitats. This species is a host specialist on darters (Percidae).

L HENL IS EVTE  Venustaconcha troostensis is one of the most characteristic members of the
unique mussel fauna of the middle Cumberland River drainage, and historically
it was a prominent member of mussel assemblages in all but the smallest headwater streams in this region.
It seems to have been equally common in the Cumberland River and in tributaries, but it was perhaps espe-
cially abundant in the Rockcastle River and at the base of Cumberland Falls (Neel and Allen 1964; Cice-
rello and Laudermilk 1997; OSUM). Since the 1950s, this species has declined dramatically and it is now
critically imperiled and in danger of extinction. The large population in the Cumberland River was elimi-
nated by Wolf Creek Dam with the exception of the population at the base of Cumberland Falls, which per-
sisted until at least the early 1960s, but this population also appears extirpated (Stansbery 1969; Cicerello
and Laudermilk 1997). It remained common in the Rockcastle River until the 1960s (OSUM), and although
it survives in some sections of the river, it is now very rare. Until the 1990s, robust populations remained in
Buck Creek; Horse Lick Creek and Sinking Creek (Rockcastle River system); the Little South Fork; and
the Big South Fork (e.g., Schuster et al. 1989; Anderson et al. 1991; Bakaletz 1991; Layzer and Anderson
1992). The species was nearly or entirely eliminated from Horse Lick Creek and the Little South Fork ap-
parently by oil drilling and coal mining (Haag and Warren 2004; Warren and Haag 2005), and the Big
South Fork population appears to have declined recently for similar reasons (Ahlstedt et al. 2003-2004).
The Buck Creek and Sinking Creek populations also have declined dramatically for unknown reasons
(Hagman 2000; M. McGregor, personal communication). In Tennessee, this species remains only in the
upper Big South Fork. Survival of this species depends on concerted efforts to improve water quality in the
Cumberland River drainage. KNP: endangered; AFS: endangered; USFWS: endangered.
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“Villosa” fabalis (Lea, 1831)

Rayed Bean
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Largely restricted to the Ohio River basin, but also occurs in the Great Lakes

basin in Lake St. Clair and Lake Erie. Generally distributed and locally abundant
historically in northern tributaries of the Ohio River from the Wabash River drainage upstream to New
York. Sporadic and usually rare in most major southern tributaries from the Tennessee River upstream to
the Monongahela River drainage, Pennsylvania, but not reported from the Cumberland River drainage.
“Villosa” fabalis is not closely related to any other “Villosa” (sensu lato; see section IV.D.4); rather, it rep-
resents an as yet unnamed monotypic genus that is basal to the remainder of the tribe Lampsilini (Kuehnl
2009).
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Type locality: Ohio River [Cincinnati, Ohio] (see Watters et al. 2009). Apart

from the type locality, a single historical record exists from the Ohio River,
Kenton County (Lea 1870; NMNH). Sporadic from the Green to the Licking river drainage. Not reported
from the Tennessee River drainage in Kentucky, but sporadic elsewhere in that system (Parmalee and Bo-
gan 1998). A single archeological record exists for the lower Green River drainage (Green River, Butler
County; Patch 2005). Reported from four sites in the upper Green River drainage: Green River, Hart and
Green counties (Stansbery 1965; NCMNS), Barren River, Warren County (ANSDU; UMMZ), and Nolin
River, Grayson/Hart counties (OSUM); an additional record from the Nolin River (Schuster 1988; EKU) is
“Villosa” ortmanni. Reported from two sites in the Salt River drainage (Brashears Creek, Spencer County;
OSUM), two sites in the Kentucky River drainage (Eagle Creek, Gallatin/Owen counties; North Fork
Elkhorn Creek, Scott County; both OSUM), and a single site in the Licking River drainage (South Fork
Licking River, Pendleton County; OSUM).

GELNEIEAREEILEEN  Occurs in large rivers to small streams in main-channel habitats in gravel and
sand substrates, but also in depositional areas along shore, particularly in as-
sociation with Water Willow (Justicia americana; Ortmann 1918). It appears intolerant of impoundment,
but occurs occasionally in natural glacial lakes in the upper Midwest. This species is a host specialist on
darters (Percidae).

(o) HEE IS TS Judging by the paucity of historical specimens, “Villosa” fabalis appears to have
been rare in Kentucky even historically, but it now appears extirpated from the
state. This is one of the smallest North American mussel species, which may have caused it to be over-
looked to some extent, but nearly all records from the state are based on only one or two specimens. The
last collections of living or recently dead individuals were from the Green River from 1961-1964 (Stans-
bery 1965; NCMNS). All subsequent collections were of relic shells, and no individuals in any condition
have been found in the last 25 years. The reasons for the disappearance of this species from the state are
unknown. All other populations of “Villosa” fabalis in southern tributaries of the Ohio River (in Tennessee,
Virginia, and West Virginia) appear to be extirpated, but several large populations survive in northern
tributaries and in tributaries of Lake St. Clair and Lake Erie (USFWS 2012). A large population in the Al-
legheny River, Pennsylvania, provided source stock for recent efforts to reintroduce the species in the Duck
River, Tennessee, and the Elk River, West Virginia (USFWS 2012), and could provide individuals for fu-
ture reintroductions in Kentucky. KNP: presumed extirpated; AFS: special concern; USFWS: endangered.
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“Villosa” iris (Lea, 1829)
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Mississippi River basin only in the Ozark and Ouachita highlands of Arkansas,

Missouri, and Oklahoma, and in the Rock and Illinois river systems, Illinois and
Wisconsin. Ohio River basin from the Tennessee River drainage upstream to New York, but absent in low-
land regions of the lower basin. Great Lakes basin from Lake Michigan to Lake Ontario. Of the members
of “Villosa” (sensu lato) in Kentucky (see section 1V.D.4), “Villosa” iris is closely related only to “V.” tae-

niata and these species are members of an as yet unnamed genus (Kuehnl 2009). “Villosa™ iris contains at
least three distinct lineages. Cumberland and Green river system populations are closely related to each
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other and to populations in Arkansas and Missouri, but they are genetically distinct from Tennessee River
drainage populations. The phylogenetic affinities of populations elsewhere in Kentucky are unknown.

Generally distributed to occasional but localized in most major Ohio River

tributaries from the Cumberland River to Tygarts Creek; rare in large rivers
and absent in lowland habitats in western Kentucky. A single historical record is available from the Ohio
River, Kenton County (NMNH). Not reported from the Tennessee River drainage in Kentucky, but wide-
spread elsewhere in that system (Parmalee and Bogan 1998). Sporadic in the Little and Red rivers (lower
Cumberland River drainage). Generally distributed and nearly ubiquitous in tributaries of the middle Cum-
berland River drainage, but reported from the Cumberland River only immediately below Cumberland
Falls and at Burnside, Pulaski County; absent above the falls (Neel and Allen 1964; KNP). Sporadic in the
lower Green River drainage and primarily confined to upland areas (upper Rough and Mud river systems),
but generally distributed to occasional in the upper Green River drainage. Reported from the Salt River
drainage from only three sites: Rolling Fork, Marion County (KNP); Floyds Fork, Jefferson County (Hog-
garth 2005); and Bullskin Creek, Shelby County (KNP). Occasional but localized in the Kentucky River
drainage. Generally distributed in the South Fork Licking River system and Slate Creek, Bath County, but
not reported elsewhere in the Licking River drainage. Generally distributed in Kinniconick and Tygarts
creeks; not reported from the Little Sandy or Big Sandy river drainages.

SELEAETEIN S Restricted to upland regions primarily in small to medium-sized streams, and
may penetrate far into the headwaters. It occurs in riffles in gravel and sand
substrates or adjacent depositional areas near shore; may be found in high abundance under large, flat
rocks. This species is a host specialist on black basses (Micropterus).

The overall distribution of “Villosa” iris in Kentucky is mostly unchanged over

the last few decades, but populations in several areas have declined sharply dur-
ing this time. In addition, most small streams that potentially provided habitat for this species were not sur-
veyed prior to the 1980s, and it is unknown the extent to which its current localized distribution is a natural
phenomenon or a result of previous habitat degradation. For example, it is unknown if the species was more
widely distributed historically in the Salt, Kentucky, and Licking river drainages, and the isolated nature of
populations in these drainages places them at risk. It appears extirpated from the lower Cumberland River
drainage from unknown causes. It remains one of the most common species in the middle Cumberland Riv-
er drainage, but all mussel species have declined sharply in many of these streams due to coal mining, oil
drilling, and other factors. For example, it is one of the few species that survives in the Little South Fork
and Horse Lick Creek, but remaining populations are small (Haag and Warren 2004; Warren and Haag
2005; Ahlstedt et al. 2014); its former ubiquity throughout this drainage likely has masked similar declines
in other streams. Another factor in the conservation status of this species is the potential for unrecognized
cryptic diversity. Recent research supports the long-held idea that “Villosa” iris represents a complex of
distinct species (Kuehnl 2009; see previous), but the full extent of speciation across its range remains un-
known (see section IV.D.3). This species is not currently of high conservation concern throughout most of
its range, including Kentucky, and it remains common in many areas. However, identification of cryptic
species with more restricted distributions will necessitate a reevaluation of their conservation status. AFS:
currently stable.
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“Villosa” lienosa (Conrad, 1834)
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Lower Mississippi River basin from Louisiana to southeastern Missouri, and

west to eastern Oklahoma. Ohio River basin upstream to about the Kanawha
River, West Virginia, but absent from most of the Tennessee River drainage. Gulf Coast drainages from the
Suwannee River, Florida, to the San Jacinto River, Texas. This species is a member of an as yet unnamed

genus that also contains “V.” ortmanni, “V.” vanuxemensis, and “V.” umbrans (endemic to the Coosa River
system, Alabama, Georgia, and Tennessee) (Kuehnl 2009; see section IV.D.4).
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Generally distributed to occasional nearly statewide, but localized and con-

spicuously absent from most of the Bluegrass physiographic section. Sporadic
in lowland habitats in western Kentucky but not reported from the Mississippi or Tradewater rivers. Only
two records exist from the Ohio River, Jefferson and Oldham counties (NMNH; OSUM). Reported from
the entire Tennessee River drainage only at a single site in West Fork Clarks River, Graves County (INHS).
Reported from the lower Cumberland River drainage in Kentucky only from the Little River, Trigg County
(UMMZ), but also reported from the Red River system in Tennessee (OSUM). Sporadic historically in the
middle Cumberland River drainage. Not reported from the upper Cumberland River drainage with the ex-
ception of a single specimen from the Cumberland River, Knox County (NCMNS). We regard this record
as questionable because the collection contained another species whose occurrence above the falls in uncer-
tain (Toxolasma parvum). Generally distributed to occasional throughout the Green River drainage. Gener-
ally distributed in the Rolling Fork, but sporadic elsewhere in the Salt River drainage. Occasional in the
Kentucky River drainage upstream of and including the Dix River, but not reported from the mainstem or
the lower drainage. Sporadic in the Licking River drainage from Bath County upstream to the headwaters,
but not reported from the lower drainage including the South Fork Licking River system. Generally distrib-
uted in Kinniconick Creek, and sporadic to occasional in Tygarts Creek, Little Sandy River, and the Big
Sandy River drainage.

This species occurs in two distinctly different habitat types in Kentucky. In

the Mississippi Embayment, it is found in sluggish lowland streams in deposi-
tional habitats. In the rest of the state it is restricted to cool, upland streams where it occurs primarily in
riffles in sand and gravel substrates. In the Gulf Coastal Plain, this species often adapts to impoundment
and can thrive in reservoirs (Williams et al. 2008), but populations in upland regions appear intolerant of
impoundment. These stark differences in habitat use suggest that this taxon contains more than one species;

however, research to date has provided little evidence of cryptic taxa within “V.” lienosa (Kuehnl 2009).
This species is a host specialist primarily on sunfishes (Lepomis).

“Villosa” lienosa remains widespread across Kentucky, but it has declined dra-

matically in the last 50 years. In much of the Gulf Coastal Plain, this species is
ubiquitous in lowland habitats and adapts to highly degraded streams (Williams et al. 2008; Haag 2012); its
rarity in similar habitats in western Kentucky is perplexing. Many upland populations across the state seem
to have disappeared. It now appears absent in the Barren River system, mainstem Green River, Licking
River drainage, Tygarts Creek, Little Sandy River, and the Big Sandy River drainage. It also appears to be
extirpated from the entire Cumberland River drainage. Most remaining populations in the state are small
and widely scattered. The largest populations occur in the upper Rough River, Little Barren River, Rolling
Fork, and the South Fork Kentucky River system. Large populations existed in Collins Fork, Clay/Knox
counties (Kentucky River drainage), and Kinniconick Creek but these appear to have declined dramatically
in the last 10 years (R. Evans, personal communication; R. Cicerello, personal observations). The reasons
for the general decline of this species throughout the state are unknown, and several streams from which it
has disappeared continue to support large and diverse mussel faunas. Its decline in upland habitats in Ken-
tucky is especially puzzling because of its apparent resilience elsewhere in its range. KNP: special concern;
this species warrants listing as threatened; AFS: currently stable.
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“Villosa” ortmanni (Walker, 1925)
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Possibly endemic to the Green River system. Restricted to upland portions of the

watershed but not reported from headwaters of the Barren River system in Ten-
nessee, making this perhaps the only species whose range lies entirely within the boundaries of Kentucky
(but see “Villosa” vanuxemensis). However, there is uncertainty about the range and phylogenetic status of
this species. A genetic study showed that a specimen of “Villosa” sp. cf. vanuxemensis from the Red River
system, Logan County (lower Cumberland River drainage), was more closely related to “V.” ortmanni from

the Green River drainage than to “V.” vanuxemensis from the Little River system (lower Cumberland River
drainage) (Kuehnl 2009). This suggests that populations in the Green and Red river systems and perhaps
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other Cumberland River tributaries in Tennessee (e.g., Harpeth and Stones rivers) represent a single spe-
cies. However, this study included only a single specimen from the Red River system, and additional sam-
pling from this and other populations is needed to clarify this issue. Until such work is conducted, we fol-
low traditional usage and consider “V.” ortmanni endemic to upland portions of the Green River system
because such a distribution is concordant with that of several endemic fish species (e.g., Etheostoma bar-
bouri, E. bellum, E. rafinesquei, Noturus elegans, Thoburnia atripinnis). Along with “V.” vanuxemensis,
this species is a member of an as yet unnamed genus containing “V.” lienosa and “V.” umbrans (endemic to
the Coosa River drainage, Alabama, Georgia, and Tennessee).

Type locality: Green River, Mammoth Cave, Ky, and Sulphur Fork of Russell

Creek, Adair County, Ky. Widespread in upland portions of the Green River
drainage, but patchily distributed apparently in association with areas of extensive karst (M. Compton, per-
sonal communication). Present in the lower Green River drainage only in the upper Rough River system,
Hardin and Grayson counties; an unsubstantiated record exists from the lower Green River, Muhlen-
berg/Ohio counties (Isom 1971). Upper Green River drainage from the Barren River system upstream to
Russell Creek, Adair County, but localized within this area. In the Barren River system, known only from
the Gasper River upstream to Beaver Creek, Barren County, and not reported from the upper reaches of the
system. In the Green River drainage upstream of the Barren River, known only from the Green River, Ed-
monson and Hart counties; the Nolin River; and Russell Creek.

GELNERAEEIREER  Occurs in a wide variety of upland stream habitats from the Green River to
small streams and spring runs where it is found in riffles in gravel and sand
substrates or adjacent depositional areas near shore. This species is a host specialist on sculpins (Cottus).

“Villosa” ortmanni survives throughout most of its known historical range, but

many local populations have declined dramatically or are extirpated. Construc-
tion of Barren River Dam in 1964 eliminated much potential habitat for this species, but its historical dis-
tribution in the area directly affected by the dam is unknown. This species was abundant in the Green River
until at least the 1960s; collections from Munfordville, Hart County, during this period contain hundreds of
individuals (OSUM). It persists in the Green River but is now sporadic and rare perhaps due to oil brine
pollution and altered flows from Green River Dam (see Williams 1969; Konrad et al. 2012). It formerly
was the dominant species in the Nolin River, Hardin County; live individuals were abundant there in 1964
(OSUM), and hundreds of relic shells were collected from three sites in the early 1980s (Taylor 1983). This
population, along with most other mussel species, has been eliminated from the Nolin River by unknown
causes, but a small population of “V.” ortmanni may survive in the headwaters in Larue County (KNP).
Sizeable populations now survive only in the upper Rough River, Russell Creek, and a few small tributaries
in the Barren River system (Cicerello 2005; KNP; KDOW). Regardless of the relationship of “V.” ortmanni
to Cumberland River drainage “V.” vanuxemensis, this species is highly imperiled and in danger of extinc-
tion. Improvement of stream integrity in the upper Green River system is crucial to its survival. KNP:
threatened; this species warrants listing as endangered; AFS: special concern; USFWS: petitioned for list-
ing.
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([ EEIRDI S Endemic to the Tennessee-Cumberland faunal province, occurring in northern
Alabama, southern Kentucky, and Tennessee. Widespread in the Cumberland

River drainage, and in the Tennessee River drainage only from the Duck River, Tennessee, upstream to the
Paint Rock River, Alabama. It is likely that this taxon contains more than one species. Based on differences
in shell morphology, populations in the lower Cumberland River drainage (e.g., Red and Stones rivers)
have been referred to as V. taeniata taeniata and those in the middle Cumberland River drainage as V. fae-
niata punctata (e.g., Schmidt 1982; Schuster et al. 1989). A genetic study provided evidence for differences
between Tennessee and Cumberland River drainage populations (Kuehnl 2009), but relationships within
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the Cumberland River drainage have not been examined. Of the members of “Villosa” (sensu lato) in Ken-
tucky (see section 1V.D.4), “Villosa” taeniata is closely related only to “V.” iris and these species are
members of an as yet unnamed genus (Kuehnl 2009).

Generally distributed throughout the lower and middle Cumberland River

drainages from the Little River upstream to Cumberland Falls; absent above
the falls. The distribution of this species extends farther downstream (Little River) than most other species
endemic to the Tennessee-Cumberland faunal province (but see Actinonaias pectorosa and “V.” vanux-
emensis). Nearly ubiquitous in tributaries of the middle Cumberland River drainage from Crocus Creek,
Cumberland County, upstream to the Rockcastle River, but not reported from Fishing Creek or the Laurel

River. Reported from the Cumberland River only immediately below Cumberland Falls and from a few
sites in Pulaski and Wayne counties (Wilson and Clark 1914).

CELE A ETVE NGS5 Largely restricted to small or medium-sized streams, and can penetrate far
into the headwaters where it may be the only species present. Occurs in riffles
and flowing pools in gravel and sand substrates; often found under large, flat rocks. This species is a host
specialist on black basses (Micropterus) and Rock Bass (Ambloplites rupestris).

“Villosa” taeniata is one of the most characteristic members of small stream

mussel assemblages throughout the lower and middle Cumberland River drain-
ages. It is especially prevalent in small streams in the middle Cumberland River drainage where it is often
the most abundant species (e.g., DiStefano 1984; Schuster et al. 1989; Cicerello 1993, 1996). Because of its
rarity in large streams, it was affected by the impoundment of the Cumberland River to a much lesser ex-
tent than other Tennessee-Cumberland endemic species, and it survives throughout much of its historical
range. Its present wide distribution may give the inaccurate impression that it is tolerant of stream degrada-
tion, but the former abundance and ubiquity of this species masks its dramatic decline in many streams, and
these declines are overshadowed by the disappearance of many, more critically imperiled species in this
region. For example, “Villosa” taeniata has declined to a similar extent as other species in streams impact-
ed by coal mining and oil drilling such as the Little South Fork and Horse Lick Creek, but it survives in
these streams at least in part because it was initially one of the most abundant species (Haag and Warren
2004; Warren and Haag 2005). It remains relatively common in Buck Creek, portions of the Rockcastle
River system, and the Big South Fork, and smaller populations may persist in other streams (e.g., Beaver
and Pitman creeks), but all of these streams have experienced recent declines in overall mussel abundance.
Populations in the middle Cumberland River drainage are not at immediate risk of extinction, but continued
declines in water quality in this region will ultimately jeopardize the species. The status of populations in
the lower Cumberland River drainage is more worrisome. It appears to be extirpated from the Little River
system, and although it was abundant in the Red River until at least the 1960s (OSUM), it is now rare, and
the reasons for its decline in these streams are unknown. Elsewhere in the lower Cumberland River drain-
age, “Villosa” taeniata survives only in the Stones River and possibly the Harpeth River, Tennessee (D.
Hubbs, personal communication). If these populations are distinct from those in the middle Cumberland
River drainage, the lower Cumberland species should be considered critically imperiled. KNP: none, but
this species warrants listing as a species of special concern; AFS: currently stable.
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“Villosa” vanuxemensis (Lea, 1838)
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(LSSl “Villosa” vanuxemensis (sensu lato) represents a species complex endemic to
the Tennessee-Cumberland faunal province; collectively, these species occur in

northern Alabama, northwestern Georgia, southern Kentucky, Tennessee, and southwestern Virginia. A
genetic study showed that Cumberland River drainage populations represent a distinct species more closely
related to “V.” ortmanni than to Tennessee River drainage V. vanuxemensis (Kuehnl 2009). Its distribution
in the Cumberland River drainage is unclear. Specimens from the Little River system (lower Cumberland
River drainage) represent a distinct species sister to “V.” ortmanni. Curiously, a specimen from the Red
River system was more closely related to “V.” ortmanni than to Little River specimens. This suggests that
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the population in the Little River system and possibly nearby tributaries (see subsequent) is endemic to that
region and, if so, it has one of the smallest distributions of any North American mussel species. However,
additional sampling from Red River populations is needed to clarify this issue. Until such work is conduct-
ed, we consider the Little and Red river populations to represent a single species endemic to the lower
Cumberland River drainage because such a distribution is concordant with that of endemic fishes in this
drainage (e.g., Etheostoma microlepidotum, E. occidentale). Elsewhere in the Cumberland River drainage,
“Villosa” vanuxemensis is reported only from the Stones River, Tennessee (Parmalee and Bogan 1998), but
two records exist from the middle Cumberland River drainage in Kentucky (see subsequent). Along with
“V.” ortmanni, this species is a member of an as yet unnamed genus containing “V.” lienosa, Tennessee
River drainage “V.” sp. cf. vanuxemensis, and “V.” umbrans (endemic to the Coosa River drainage, Ala-
bama, Georgia, and Tennessee).

Generally distributed in the lower Cumberland River drainage in the Little and

Red river systems, and a single record exists from Eddy Creek, Caldwell Coun-
ty (KNP). Not reported from the mainstem Cumberland River. The distribution of this species extends far-
ther downstream (Eddy Creek) than all other species endemic to the Tennessee-Cumberland faunal prov-
ince. Three records exist from the middle Cumberland River drainage: Beaver Creek, Wayne County; Big
South Fork, Pulaski County (both Neel and Allen 1964); and Little South Fork, Wayne County (NCMNS).
The Little South Fork specimens (2 individuals) are Toxolasma lividum. Starnes and Bogan (1982) also
considered the Beaver Creek and Big South Fork records misidentifications of Toxolasma lividum. Howev-
er, the specimen illustrated in Neel and Allen (1964) more closely resembles “V.” vanuxemensis, and they
also reported T. lividum, suggesting that they were aware of the differences between these species; unfortu-
nately, they did not illustrate 7. /ividum, and no voucher specimens exist. Another issue is confusion with
“V.” lienosa, which was more widely reported in the middle Cumberland River drainage. Neel and Allen
(1964) did not report “V.” lienosa, but Wilson and Clark (1914) reported atypical specimens from the
Cumberland River below Cumberland Falls; it is possible that the specimens reported by Neel and Allen
(1964) are “V.” lienosa. We have plotted these two localities here but regard these records as questionable
and acknowledge that the identity of these specimens and their relationship to lower Cumberland River
“V.” vanuxemensis may never be known. “Villosa” sp. cf. vanuxemensis is widespread in the middle and
upper Tennessee River drainage, but it is not reported from that system in Kentucky.

SELEFAETEIR SE Occurs in small to medium-sized upland streams and spring runs where it is
found in riffles in gravel and sand substrates or adjacent depositional areas
near shore. This species is a host specialist on sculpins (Cottus).

Despite uncertainty about the distribution of this species, it is now critically im-

periled and in danger of extinction. Only two small populations are known in the
Little River system. If these populations prove distinct from those in the Red River system, they may be the
last remaining populations of the species on Earth. Even if the Little and Red river populations represent a
single species, its status is only marginally better. It remains widespread in the Red River system, but mus-
sel populations have crashed throughout that system, and all remaining populations of “V.” vanuxemensis
there are small and scattered. Other populations potentially representing this species in the middle Cumber-
land River in Kentucky and Tennessee (Stones River) are now extirpated. KNP: threatened (but see subse-
quent); AFS: special concern. Previous assessments of this species’ status were not aware of its genetic dis-
tinctiveness and restricted distribution. This species warrants listing as endangered at the state and national
level.

265






KENTUCKY MUSSEL ATLAS

IX. Literature Cited

Ahlstedt, S. 1986. A status survey of the Little-
winged pearly mussel Pegias fabula (Lea 1838).
Report submitted to the Endangered Species Field
Office, United Stated Fish and Wildlife Service,
Asheville, NC. 38 pp.

Ahlstedt, S.A., and T. McDonough. 1995-1996.
Summary of pre-operational monitoring of the
mussel fauna in the upper Chickamauga Reser-
voir (Tennessee River) in the vicinity of TVA’s
Watts Bar Nuclear Plant. Walkerana 8:107-126.

Ahlstedt, S.A., S. Bakaletz, M.T. Fagg, D. Hubbs,
M.W. Treece, and R.S. Butler. 2003-2004. Cur-
rent status of freshwater mussels (Bivalvia: Un-
ionidae) in the Big South Fork National River and
Recreation Area of the Cumberland River, Ten-
nessee and Kentucky (1992-2002). Evidence of
faunal recovery. Walkerana 14:33-77.

Ahlstedt, S., R. Butler, Z. Couch, S. Bruenderman,
M. Compton, and E. Brett. 2014. Current status of
freshwater mussel populations in the Little South
Fork Cumberland River drainage, McCreary and
Wayne counties, Kentucky (2013): Continuing
collapse of a once fabulous fauna. Final report:
U.S. Fish and Wildlife Service, Frankfort, KY;
and Kentucky Waterways Alliance, Louisville,
KY. 17 pp.

Akers, E.P. 2000. The freshwater mussels (Bivalvia:
Unionidae) of the Rolling Fork River drainage of
Kentucky. Thesis. Eastern Kentucky University,
Richmond, KY. 37 pp.

Anderson, R.M., J.B. Layzer, and M.E. Gordon.
1991. Recent catastrophic decline of mussels (Bi-
valvia: Unionidae) in the Little South Fork Cum-
berland River, Kentucky. Brimleyana 17:1-8.

Audubon, M.R. 1899. The eccentric naturalist. Pages
473-480 in Audubon and his journals. Charles
Scriber’s Sons, New York. [reprinted in 1972 by
Peter Smith, Gloucester, MA.].

Auer, N.A. 1996. Importance of habitat and migra-
tion to sturgeons with emphasis on lake sturgeon.
Canadian Journal of Fisheries and Aquatic Sci-
ences 53:152-160.

Backlund, D.C. 2000. Summary of current known
distribution and status of freshwater mussels
(Unionoida) in South Dakota. Central Plains Ar-
cheology 8:69-77.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

267

Bader, A.T., and K.J. McGrath. 2015. Phase II ar-
chaeological evaluation of the Miles Rockshelter,
15JF671, Jefferson County, Kentucky. Report
submitted to The Corradino Group, Louisville,
KY, in support of the Regional Airport Authority
by Corn Island Archaeology, Louisville, KY.

Baer, C.H., R.E. Behling, and R.S. Little. 1982. A
survey of potential natural landmarks of the Ap-
palachian Plateaus region. National Park Service,
United States Department of the Interior, Wash-
ington, DC. 472 pp.

Baird, M.S. 2000. Life history of the spectaclecase,
Cumberlandia monodonta Say, 1829 (Bivalvia,
Unionoidea, Margaritiferidae). Thesis. Southwest
Missouri State University, Springfield. MO. 108
pp-

Bakaletz, S. 1991. Mussel survey of the Big South
Fork National River Recreation Area. Thesis.
Tennessee Technological University, Cookeville,
TN. 62 pp.

Baker, F.C. 1906. A catalogue of the Mollusca of
Illinois. Bulletin of the Illinois State Laboratory
of Natural History 7:53—136.

Barber, D.G. 2005. Big Sandy River. American Ca-
nal Society Canal Index. Hopedale, MA.

Bartsch, M.R., L.A. Bartsch, and S. Gutreuter. 2005.
Strong effects of predation by fishes on an inva-
sive macroinvertebrate in a large floodplain river.
Journal of the North American Benthological So-
ciety 24:168-177.

Bates, J.M. 1962. Extension of the range of Corbicu-
la fluminea within the Ohio drainage. Nautilus
76:35-36.

Bay, R.T., and D.B. Winford. 1984. The mussel fau-
na of the proposed Yatesville Reservoir project
area, Johnson and Lawrence counties, Kentucky.
Submitted to the Huntington District, U.S. Army
Corps of Engineers, Huntington, WV. United
States Fish and Wildlife Service, Cookeville, TN.
62 pp.

Berendzen, P.B., A.M. Simons, RM. Wood, T.E.
Dowling, and C.L. Secor. 2008. Recovering cryp-
tic diversity and ancient drainage patterns in east-
ern North America: Historical biogeography of
the Notropis rubellus species group (Teleostei:



KENTUCKY MUSSEL ATLAS

Cypriniformes). Molecular Phylogenetics and
Evolution 46:721-737.

Bivens, R.D., B.D. Carter, C.E. Williams, E.M. Scott,
Jr., D.E. Stephens, V.R. Bishop, and H.T. Mat-
tingly. 2013. New occurrence records of Black-
side Dace, Chrosomus cumberlandensis, in the
Big South Fork Cumberland River Drainage.
Southeastern Naturalist 12:171-175.

Blalock, H.N., and J.B. Sickel. 1996. Changes in
mussel (Bivalvia: Unionidae) fauna within the
Kentucky portion of Lake Barkley since im-
poundment of the lower Cumberland River.
American Malacological Bulletin 13:111-116.

Blankenship, S. 1971. Notes on Alasmidonta fabula
(Lea) in Kentucky (Unionidae). Nautilus 85:60—
61.

Blankenship, S., and D.R. Crockett. 1972. Changes in
the freshwater mussel fauna of the Rockcastle
River at Livingston, Kentucky. Transactions of
the Kentucky Academy of Science 33:37-39.

Blanton, R.E., and R.E. Jenkins. 2008. Three new
darter species of the Etheostoma percnurum spe-
cies complex (Percidae, subgenus Catonotus)
from the Tennessee and Cumberland river drain-
ages. Zootaxa 1963:1-24.

Boewe, C. 1988. Rafinesque among the field natural-
ists. Bartonia 54:48—58.

Bogan, A.E. 2002. Workbook and key to the fresh-
water bivalves of North Carolina. North Carolina
Freshwater Mussel Conservation Partnership, Ra-
leigh, NC. 101 pp.

Bogan, A.E., and M.E. Ralley. 2013. Taxonomic
status of the Cumberland papershell, 4nodontoi-
des argenteus (Lea, 1840) [formerly Anodontoi-
des denigrata (Lea, 1852)] (Mollusca: Un-
ionidae). Final report to United States Fish and
Wildlife Service, Frankfort, KY. 34 pp.

Boschung, H.T., and R.L. Mayden. 2004. Fishes of
Alabama. Smithsonian Books, Washington, DC.
736 pp.

Branson, B.A. 1963. New mollusk records from Ok-
lahoma and their zoogeographical significance.
Transactions of the Kansas Academy of Science
66:501-512.

Brim Box, J., and J. Mossa. 1999. Sediment, land
use, and freshwater mussels: prospects and prob-
lems. Journal of the North American Benthologi-
cal Society 18:99-117.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

Bringolf, R.B., W.G. Cope, S. Mosher, M.C. Barn-
hart, and D. Shea. 2007. Acute and chronic toxici-
ty of glyphosate compounds to glochidia and ju-
veniles of Lampsilis siliquoidea (Unionidae). En-
vironmental Toxicology and Chemistry 26:2094—
2100.

Britton, J.C., and B. Morton. 1979. Corbicula in
North America: the evidence reviewed and evalu-
ated. Pages 250-287 in J.C. Britton, editor. First
International Corbicula Symposium. Texas Chris-
tian University Research Foundation, Fort Worth,
TX.

Burr, B.M., and L.M. Page. 1986. Zoogeography of
fishes of the Lower Ohio-Upper Mississippi Ba-
sin. Pages 287-324 in C.H. Hocutt and E.O.
Wiley, editors. The zoogeography of North
American freshwater fishes. John Wiley and
Sons, New York, NY. 866 pp.

Burr, B.M., and M.L. Warren, Jr. 1986. A distribu-
tional atlas of Kentucky fishes. Scientific and
Technical Series Number 4. Kentucky State Na-
ture Preserves Commission, Frankfort, KY. 398
pp-

Butler, R.S. 2007. Status assessment for the snuffbox,
Epioblasma triquetra, a freshwater mussel occur-
ring in the Mississippi River and Great Lakes ba-
sins. Prepared for Ohio River Valley Ecosystem
Team, Mollusk Group. U.S. Fish and Wildlife
Service, Asheville, NC. 212 pp.

Butler, R.S., and R.G. Biggins. 2004. Recovery plan
for Cumberland Elktoe (Alasmidonta atropur-
purea), Oyster Mussel (Epioblasma capsaeform-
is), Cumberland Combshell (Epioblasma brevi-
dens), Purple Bean (Villosa purpurea), and
Rough Rabbitsfoot (Quadrula cylindrical strigil-
lata). U.S. Fish and Wildlife Service, Asheville,
NC. 168 pp.

Call, R.E. 1895. The life and writings of Rafinesque.
Filson Club Publications, John P. Morton and
Company, Louisville. KY.

Call, R.E. 1900. A descriptive illustrated catalogue of
the Mollusca of Indiana. Annual Report. Indiana
Department of Geology and Natural Resources
24:335-535.

Call, S.M. 1992. Molluscan faunal remains. Pages
243-250 in A.G. Henderson, editor. Fort Ancient
cultural dynamics in the middle Ohio Valley.
Monographs in World Archaeology 8, Prehistory
Press, Madison, WI. 404 pp.



KENTUCKY MUSSEL ATLAS

Call, S.M. 1993. Molluscan faunal remains. Pages
86—89 in A. G. Henderson, editor. Prehistoric re-
search at Petersburg (15BE6), Boone Count, Ken-
tucky. University of Kentucky, Department of
Archaeology, Program for Cultural Resource As-
sessment, Archaeological Report 289. 108 pp.

Call, S.M., and K. Robinson. 1983. Mollusks from an
archaeological site in Woodford County, Ken-
tucky. American Malacological Bulletin 1:31-34.

Campbell, D.C., and C. Lydeard. 2012. The genera of
Pleurobemini (Bivalvia: Unionidae: Amblem-
inae). American Malacological Bulletin 30:18—
38.

Campbell, D.C., .M. Serb, J.E. Buhay, K.J. Roe,
R.L. Minton, and C. Lydeard. 2005. Phylogeny of
North American amblemines (Bivalvia, Un-
ionoida): prodigious polyphyly proves pervasive
across genera. Invertebrate Biology 124:131-164.

Casey, J.L. 1986. The prehistoric exploitation of un-
ionacean bivalve molluscs in the lower Tennes-
see-Cumberland-Ohio River valleys in western
Kentucky. Thesis. Simon Fraser University.
Burnaby, British Columbia, Canada. 176 pp.

Casey, J.L. 1987. Aboriginal and modern mussel
assemblages of the lower Cumberland River.
Southeastern Archaeology 6:115-124.

Ceas, P.A., and L.M. Page. 1997. Systematic studies
of the Etheostoma spectabile complex (Percidae;
subgenus Oligocephalus), with descriptions of
four new species. Copeia 1997:496-522.

Charles, J.R. 1964. Effects of oilfield brines. Ken-
tucky Department of Fish and Wildlife Resources,
Fisheries Bulletin 27-A:1-63.

Cicerello, R.R. 1992. A survey of the unionids (Bi-
valvia: Unionidae) of Middle Fork Rockcastle
River, Kentucky. Kentucky State Nature Pre-
serves Commission, Technical Report, Frankfort,
KY. 13 pp.

Cicerello, R.R. 1993. A survey of the unionids (Bi-
valvia: Unionidae) of the Rockcastle River, Mid-
dle Fork to Billows, Kentucky. Kentucky State
Nature Preserves Commission, Technical Report,
Frankfort, KY. 26 pp.

Cicerello, R.R. 1994. A survey of the unionids (Bi-
valvia: Unionidae) of the Rockcastle River, Bil-
lows, Kentucky, to the Cumberland River. Ken-
tucky State Nature Preserves Commission, Tech-
nical Report, Frankfort, KY. 22 pp.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

269

Cicerello, R.R. 1995. A survey of the unionids (Bi-
valvia: Unionidae) of Marsh Creek, McCreary
County, Kentucky. Kentucky State Nature Pre-
serves Commission, Technical Report, Frankfort,
KY. 21 pp.

Cicerello, R.R. 1996. A survey of the unionids (Bi-
valvia: Unionidae) of Rock Creek, McCreary
County, Kentucky. Kentucky State Nature Pre-
serves Commission, Technical Report, Frankfort,
KY. 11 pp.

Cicerello, R.R. 1997. A survey of the unionids (Bi-
valvia: Unionidae) of the Red River in Daniel
Boone National Forest, Kentucky. Kentucky State
Nature Preserves Commission, Technical Report,
Frankfort, KY. 18 pp.

Cicerello, R.R. 1999. A survey of the freshwater
mussels (Mollusca: Unionoidea) of the Green
River, Green River Lake Dam to Mammoth Cave
National Park, Kentucky. Prepared for Endan-
gered Species Field Office, United States Fish
and Wildlife Service, Asheville, NC. Kentucky
State Nature Preserves Commission, Technical
Report, Frankfort, Kentucky. 27 pp.

Cicerello, R.R. 2005. Status survey of the Kentucky
creekshell, Villosa ortmanni, an imperiled mussel
endemic to the Green River system, Kentucky.
Submitted to United States Fish and Wildlife Ser-
vice, Asheville, NC. 26 pp.

Cicerello, R.R., and R.R. Hannan. 1990. Survey of
the freshwater unionids (mussels) (Bivalvia: Mar-
garitiferidae and Unionidae) in the Green River in
Mammoth Cave National Park, Kentucky. Ken-
tucky State Nature Preserves Commission, Tech-
nical Report, Frankfort, KY. 44 pp.

Cicerello, R.R., and E.L. Laudermilk. 1997. Continu-
ing decline in the freshwater unionid (Bivalvia:
Unionoidea) fauna in the Cumberland River
downstream from Cumberland Falls, Kentucky.
Transactions of the Kentucky Academy of Sci-
ence 58:55-59.

Cicerello, R.R., and E.L. Laudermilk. 2001. Distribu-
tion and status of freshwater mussels (Bivalvia:
Unionoidea) in the Cumberland River basin up-
stream from Cumberland Falls, Kentucky. Journal
of the Kentucky Academy of Science 62:26—34.

Cicerello, R.R., and G.A. Schuster. 2003. A guide to
the freshwater mussels of Kentucky. Kentucky
Nature Preserves Commission Scientific and
Technical Series Number 7. 62 pp.



KENTUCKY MUSSEL ATLAS

Cicerello, R.R., M.L. Warren, Jr., and G.A. Schuster.
1991. A distributional checklist of the freshwater
unionids (Bivalvia: Unionoidea) of Kentucky.
American Malacological Bulletin 8:113-129.

Clark, T.D. 1977. Agrarian Kentucky. University
Press of Kentucky, Lexington, KY. 136 pp.

Clarke, A.H. 1981a. The freshwater mollusks of Can-
ada. National Museum of Natural Sciences, Na-
tional Museums of Canada, Ottawa.

Clarke, A.H. 1981b. The tribe Alasmidontini (Un-
ionidae: Anodontinae), Part 1. Pegias, Alasmidon-
ta, and Arcidens. Smithsonian Contributions to
Zoology No. 326.

Clarke, A.H. 1981c. Determination of the precise
geographical areas occupied by four endangered
species of freshwater mollusks. Final report from
ECOSEARCH, Inc. to the United States Fish and
Wildlife Service, Twin Cities, MN. 207 pp.

Clarke, A.H. 1985. The tribe Alasmidontini (Un-
ionidae: Anodontinae), Part II: Lasmigona and
Simpsonaias. Smithsonian Contributions to Zool-
ogy Number 399.

Clarke, A.H. 1995. Survey of mussel beds in the low-
er Ohio River (ORM 438.1 to 981.0). Prepared
for Louisville District, United States Army Corps
of Engineers. 123 pp.

Claassen, C.P. 2005. An analytical study of shellfish
from the DeWeese Mound, Kentucky. Pages 279—
293 in W.H. Marquardt and P.J. Watson, editors.
Archaeology of the middle Green River region,
Kentucky. Institute of Archaeology and Paleoen-
vironmental Studies, University of Florida, Mon-
ograph 5. 657 pp.

Clench, W.J. 1925. Collecting in Kentucky. Nautilus
39:71-72.

Clench, W.J. 1926. Some notes and a list of shells
from Rio, Kentucky. Nautilus 40:7-12, 65-67.
Clench, W.J., and H. van der Schalie. 1944. Notes on
naiades from the Green, Salt, and Tradewater riv-
ers in Kentucky. Papers of the Michigan Acade-

my of Arts, Science and Letters 29:223-229.

Cochran, T.G., and J.B. Layzer. 1993. Effects of
commercial harvest on unionids habitat use in the
Green and Barren rivers, Kentucky. Pages 61-65
in K.S. Cummings, A.C. Buchanan and L.M.
Koch, editors. Conservation and management of
freshwater mussels. Proceeding of an Upper Mis-
sissippi River Conservation Committee Symposi-
um, 12—-14 October 1992, St. Louis, MO.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

270

Coker, R.E. 1919. Fresh-water mussels and mussel
industries of the U.S. Bulletin of the Bureau of
Fisheries 36(1917-18):13-89. [Issued separately
as U.S. Bureau of Fisheries Document 865].

Cummings, K.S., and C.A. Mayer. 1992. Field guide
to freshwater mussels of the Midwest. Illinois
Natural History Survey, Manual 5. 194 pp.

Cummings, K.S., and C.A. Mayer. 1997. Distribu-
tional checklist and status of Illinois freshwater
mussels (Mollusca: Unionacea). Pages 129-145
in K.S. Cummings, A.C. Buchanan, C.A. Mayer,
and T.J. Naimo, editors. Conservation and man-
agement of freshwater mussels II: initiatives for
the future. Proceedings of a UMRCC Symposi-
um, 16—18 October 1995, St. Louis, Missouri.
Upper Mississippi River Conservation Commit-
tee, Rock Island, IL. 293 pp.

Cummings, K.S., and D.L. Graf. 2010. Mollusca:
Bivalvia. Pages 309—384 in J.H. Thorp and A.P.
Covich, editors. Ecology and Classification of
North American Freshwater Invertebrates. Third
edition. Academic Press-Elsevier, New York.

1021 pp.
Cummings, K.S., and G.T. Watters. 2010.
Host/parasite. =~ www.biosci.ohio-state.edu/~mol

luscs/OSUM2/. Accessed November 12, 2010.

Cvancara, A.M. 1963. Clines in three species of
Lampsilis (Pelecypoda, Unionidae). Malacologia
1:215-225.

Danglade, E. 1922. The Kentucky River and its mus-
sel resources. United States Bureau of Fisheries
Document No. 934:1-8.

DiStefano, R.J. 1984. Freshwater mussels (Bivalvia:
Unionidae) of Horse Lick Creek, Rockcastle Riv-
er, Kentucky. Nautilus 98:110-113.

Dourson, D. 1998. Prehistoric mussel utilization on
the Daniel Boone National Forest. Pages 179-181
in C.R. Isom, editor. Daniel Boone National For-
est Heritage Resource Program Annual Report
1997. Southern Region, United States Department
of Agriculture. 217 pp.

Ecological Specialists, Inc. 2000. Final report: fresh-
water mussels (Bivalvia: Unionidae) of the upper
Ohio River. Ecological Specialists, Inc., St. Pe-
ters, MO. 99 pp.

Etnier, D.A., and W.C. Starnes. 1993. The fishes of
Tennessee. The University Press of Tennessee,
Knoxville, TN.



KENTUCKY MUSSEL ATLAS

Evans, R. 2010. Freshwater mollusk monitoring in
the South Fork Kentucky River system. Kentucky
State Nature Preserves Commission, Frankfort,
KY. 88 pp.

Fenneman, N.M. 1938. Physiography of the eastern
United States. McGraw-Hill, New York, NY.

Fortenbery, D.C. 2008. Mussel survey at Cumberland
River mile 9.0-10.5 along the left descending
bank in Livingston County, Kentucky. Main-
stream Commercial Divers, Inc., Murray, KY. 43
pp.

Fortenbery, D.C. 2009. Mussel survey and monitor-
ing at Cumberland River mile 16.2—17.0 along the
right descending bank in Livingston County, Ken-
tucky. Mainstream Commercial Divers, Inc.,
Murray, KY. 47 pp.

Frierson, L.S. 1903. The specific value of Unio de-
clivus, Say. Nautilus 17:49-51.

Galloway, W.E., T.L. Whiteaker, and P. Ganey-
Curry. 2011. History of Cenozoic North Ameri-
can drainage basin evolution, sediment yield, and
accumulation in the Gulf of Mexico basin. Geo-
sphere 7:938-973.

Garner, J.T., and S.W. McGregor. 2001. Current sta-
tus of freshwater mussels (Unionidae, Margar-
itiferidae) in the Muscle Shoals area of Tennessee
River in Alabama (Muscle Shoals revisited
again). American Malacological Bulletin 16:155—
170.

Gangloff, M.M., and D.L. Gustafson. 2000. The
freshwater mussels (Bivalvia: Unionoida) of
Montana. Central Plains Archaeology 8:121-130.

Gangloff, M.M., and G.W. Folkerts. 2006. New dis-
tribution record for Simpsonaias ambigua (Say)
(Salamander mussel; Bivalvia: Unionidae) in the
Duck River, central Tennessee. Southeastern Nat-
uralist 5:53-56.

Gooch, C.H., W.J. Pardue, and D.C. Wade. 1979.
Recent mollusk investigations on the Tennessee
River 1978. Draft. Tennessee Valley Authority,
Division of Environmental Planning, Water Qual-
ity and Ecology Branch, Muscle Shoals, AL., and
Chattanooga, TN. 126 pp.

Goodrich, C., and H. van der Schalie. 1944. A revi-
sion of the Mollusca of Indiana. American Mid-
land Naturalist 32:257-326.

Gordon, M.E. 1993. 1993 survey of Green River
(Kentucky) mussels (Unionoidea). Prepared for

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

271

Kentucky Department of Fish and Wildlife Re-
sources, Frankfort, KY.

Grobler, P.J., J.W. Jones, N.A. Johnson, R.J. Neves,
and E.M. Hallerman. 2011. Homogeneity at nu-
clear microsatellite loci masks mitochondrial hap-
lotype diversity in the endangered Fanshell
Pearlymussel (Cyprogenia stegaria). Journal of
Heredity 102:196-206.

Grubb, H.F., and P.D. Ryder. 1972. Effects of coal
mining on the water resources of the Tradewater
River Basin, Kentucky. Geological Survey Water-
Supply Paper 1940:1-83.

Haag W.R. 2009. Past and future patterns of freshwa-
ter mussel extinctions in North America during
the Holocene. Pages 107-128 in S. Turvey, edi-
tor. Holocene extinctions. Oxford University
Press, Oxford, UK

Haag, W.R. 2010. A hierarchical classification of
freshwater mussel diversity in North America.
Journal of Biogeography 37:12-26.

Haag, W.R. 2012. North American freshwater mus-
sels. Natural history, ecology, and conservation.
Cambridge University Press, UK. 505 pp.

Haag, W.R., and A.L. Rypel. 2011. Growth and lon-
gevity in freshwater mussels: evolutionary and
conservation implications. Biological
86:225-247.

Haag, W.R., and M.L. Warren, Jr. 2004. Species
richness and total population size of freshwater
mussels in Horse Lick Creek, Kentucky in 2003.
Final report. USDA Forest Service, Oxford, MS.
43 pp.

Haag, W.R., and J.D. Williams. 2014. Biodiversity
on the brink: an assessment of conservation strat-

Reviews

egies for North American freshwater mussels.
Hydrobiologia 735:45-60.

Hagman, T.E. 2000. Stress analysis and mussel (Bi-
valvia: Unionidae) bed mapping of Buck Creek in
Pulaski County, Kentucky, utilizing geographic
information systems with special emphasis on the
four endangered mussel species living in the
stream. Thesis. Eastern Kentucky University,
Richmond, KY. 90 pp.

Hannan, R.R., R.R. Cicerello, E.D. Keithan, M.L.
Giovannini, and L.J. Andrews. 1984. Aquatic bio-
ta and water quality and quantity survey of the
Kentucky Oil Shale Region. Kentucky Nature
Preserves Commission, Technical Report, Frank-
fort, KY.



KENTUCKY MUSSEL ATLAS

Harker, D.F., Jr., SM. Call, M.L. Warren, Jr., K.E.
Camburn, and P. Wigley. 1979. Aquatic biota and
water quality survey of the Appalachian Province,
Eastern Kentucky. Kentucky Nature Preserves
Commission, Technical Report, Frankfort, KY.

Harker, D.F., Jr., M.L. Warren, Jr., K.E. Camburn,
S.M. Call, GJ. Fallo, and P. Wigley. 1980.
Aquatic biota and water quality survey of the up-
per Cumberland River basin. Kentucky Nature
Preserves Commission, Technical Report, Frank-
fort, KY. 679 pp.

Harker, D.F., Jr., M.L. Warren, Jr., K.E. Camburn,
and R.R. Cicerello. 1981. Aquatic biota and water
quality survey of the western Kentucky coal field.
Kentucky Nature Preserves Commission, Tech-
nical Report, Frankfort, KY. 896 pp.

Harris, J.L., W.R. Posey II, C.L. Davidson, J.L. Far-
ris, S.R. Oetker, J.N. Stoeckel, B.G. Crump, M.S.
Barnett, H.C. Martin, M.W. Matthews, J.H.
Seagraves, N.J. Wentz, R. Winterringer, C. Os-
borne, and A.D. Christian. 2009. Unionoida (Mol-
lusca: Margaritiferidae, Unionidae) in Arkansas,
third status review. Journal of the Arkansas
Academy of Science 63:50-86.

Hartfield, P. 1993. Headcuts and their effects on
freshwater mussels. Pages 131-141 in K.S.
Cummings, A.C. Buchanan, and L.M. Koch, edi-
tors. Conservation and management of freshwater
mussels. Proceeding of an Upper Mississippi Riv-
er Conservation Committee symposium, 12-14
October 1992, St. Louis, MO.

Hartfield, P.D., and R.G. Rummel. 1985. Freshwater
mussels (Unionidae) of the Big Black River, Mis-
sissippi. Nautilus 99:116-119.

Hartfield, P.D., and D. Ebert. 1986. The mussels of
southwest Mississippi streams. American Malaco-
logical Bulletin 4:21-23.

Hastie, L.C., P.J. Boon, M.R. Young, and S. Wayl.
2001. The effects of a major flood on an endan-
gered freshwater mussel population. Biological
Conservation 98:107-115.

Hebert, P.D., B.W. Muncaster, and G.L. Mackie.
1989. Ecological and genetic studies on Dreis-
sena polymorpha (Pallas): a new mollusc in the
Great Lakes. Canadian Journal of Fisheries and
Aquatic Sciences 46:1587-1591.

Hebert, P.D.N., C.C. Wilson, M.H. Murdoch, and R.
Lazar. 1991. Demography and ecological impacts

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

272

of the invading mollusc Dreissena polymorpha.
Canadian Journal of Zoology 69:405—409.

Heckman, K.L., T.J. Near, and S.H. Alonzo. 2009.
Phylogenetic relationships among Boleosoma
darter species (Percidae: Etheostoma). Molecular
Phylogenetics and Evolution 53:249-257.

Henley, W.F., N.G. Johnson, S. Ciparis, S.D. Hanlon,
and D.G. Heffinger. 2015. Effects of coal parti-
cles in aquatic sediments on organ tissues of
Rainbow Mussels Villosa iris (Unionidae). Jour-
nal of Shellfish Research 34:1019-1027.

Hinkley, A.A. 1906. Some shells from Mississippi
and Alabama. Nautilus 20:34-36, 40-44, 52-55.

Hoggarth, M.A. 1990. Recovery plan for the White
cat's paw pearly mussel. Report prepared for the
United States Fish and Wildlife Service, Twin
Cities, MN. 42 pp.

Hoggarth, M.A. 2005. Report on a mussel survey for
Floyds Fork and Bullskin Creek in Jefferson and
Shelby counties, Kentucky: Interstate 64 widen-
ing project. Otterbein College, Westerville, OH.
16 pp.

Hoggarth, M.A., D.L. Rice, and D.M. Lee. 1995.
Discovery of the federally endangered freshwater
mussel, Epioblasma obliquata obliquata (Raf-
inesque, 1820) (Unionidae), in Ohio. Ohio Jour-
nal of Science 95:298-299.

Holland, D.F. 1991. Prolonged emersion tolerance in
freshwater mussels (Bivalvia: Unionidae): inter-
specific comparison of behavioral strategies and
water loss rates. Thesis. University of Texas, Ar-
lington.

Hollingsworth, P.R., and T.J. Near. 2009. Temporal
patterns of diversification and microendemism in
Eastern Highland endemic barcheek darters
(Percidae: Etheostomatinae). Evolution 63:228-
243.

Hornbach, D.J., and T. Deneka. 1996. A comparison
of a qualitative and a quantitative collection
method for examining freshwater mussel assem-
blages. Journal of the North American Bentholog-
ical Society 15:587-596.

Hornbach, D.J., J.G. March, T. Deneka, N.H. Tro-
elstrup, Jr., and J.A. Perry. 1996. Factors influ-
encing the distribution and abundance of the en-
dangered Winged Mapleleaf mussel Quadrula
fragosa in the St. Croix River, Minnesota and

Midland  Naturalist

Wisconsin.  American

136:278-286.



KENTUCKY MUSSEL ATLAS

Houp, R.E. 1980. A survey of the mussels of the Red
River (wild river segment) in eastern Kentucky.
Transactions of the Kentucky Academy of Sci-
ence 41:55-56.

Houp, R.E. 1993. Observations on long-term effects
of sedimentation on freshwater mussels (Mollus-
ca: Unionidae) in the North Fork of Red River,
Kentucky. Transactions of the Kentucky Acade-
my of Science 54:93-97.

Houp, R.E., and K.L. Smathers. 1995. Extended
monitoring of mussels (Bivalvia: Unionidae) in
the Rockcastle River at Billows, Kentucky, an
historical site. Transactions of the Kentucky
Academy of Science 56:114-116.

Houslet, B.S., and J.B. Layzer. 1997. Difference in
growth between two populations of Villosa tae-
niata in Horse Lick Creek, Kentucky. Pages 37—
44 in K.S. Cummings, A.C. Buchanan, C.A.
Mayer, and T.J. Naimo, editors. Conservation and
management of freshwater mussels II: Initiatives
for the Future. Proceedings of a UMRCC Sympo-
sium, 16-18 October 1995, St. Louis, MO. Upper
Mississippi River Conservation Committee. Rock
Island, IL. 293 pp.

Hovingh, P. 2004. Intermountain freshwater mol-
lusks, USA (Margaritifera, Anodonta, Gonidea,
Valvata, Ferrissia): geography, conservation, and
fish management implications. Monographs of
the Western North American Naturalist 2:109—
135.

Howells, R.G., R.W. Neck, and H.D. Murray. 1996.
Freshwater mussels of Texas. Texas Parks and
Wildlife Department, Austin, TX. 218 pp.

Hubbs, D.W. 2013. Orangefoot Pimpleback and
Catspaw survey: Tennessee and Cumberland riv-
ers, Tennessee. Tennessee Wildlife Resources
Agency Project 7367, Camden, TN.

Hughes, M.H., and P.W. Parmalee. 1999. Prehistoric
and modern freshwater mussel (Mollusca: Bival-
via: Unionoidea) faunas of the Tennessee River:
Alabama, Kentucky, and Tennessee. Regulated
Rivers: Research and Management 15:25-42.

Isely, F.B. 1914. Experimental study of the growth and
migration of fresh-water mussels. Appendix III to
the Report of the U.S. Commissioner of Fisheries
for 1913. [Also Issued as U.S. Bureau of Fisheries
Document No. 792].

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

273

Isely, F.B. 1924. The fresh-water mussel fauna of
eastern Oklahoma. Proceedings of the Oklahoma
Academy of Science 4:43—118.

Isom, B.G. 1971. Green River macroinvertebrate
faunal survey vicinity of Paradise Steam Plant,
Kentucky. September 22-24, 1970. Environmen-
tal Biology Branch, Tennessee Valley Authority,
Muscle Shoals, AL. 6 pp.

Jenkins, R.E., and N.M. Burkhead. 1993. The fresh-
water fishes of Virginia. American Fisheries So-
ciety, Bethesda, MD.

Jenkins, R.E., E.A. Lachner, and F.J. Schwartz. 1972.
Fishes of the central Appalachian drainages: their
distribution and dispersal. Virginia Polytechnic
Institute and State University, Research Division
Monograph 4:43—-117.

Johnson, L.R. 1974. The Falls City Engineers. A his-
tory of the Louisville District Corps of Engineers.
[Louisville District Corps of Engineers, Louis-
ville, KY.] 347 pp.

Johnson, L.R. 1978. Engineers on the twin rivers. A
history of the Nashville District Corps of Engi-
neers, United States Army. United States Army
Engineer District - Nashville [TN]. 329 pp.

Johnson, L.R., and C.E. Parrish. 1999. Engineering
the Kentucky River: The Commonwealth’s wa-
terway. United States Army Corps of Engineers,
Louisville District. 233 pp.

Johnson, R.I. 1969. Illustrations of Lamarck's types
of North American Unionidae mostly in the Paris
Museum. Nautilus 83:52—61.

Johnson, R.I. 1978. Systematics and zoogeography of
Plagiola (=Dysnomia=Epioblasma), an almost
extinct genus of freshwater mussels (Bivalvia:
Unionidae) from middle North America. Bulletin
of the Museum of Comparative Zoology
148:239-321.

Johnson, R.I., and H.B. Baker. 1973. The types of
Unionacea (Mollusca: Bivalvia) in the Academy
of Natural Sciences of Philadelphia. Proceedings
of the Academy of Natural Sciences of Philadel-
phia 125:145-186. 10 plates.

Jones, A.R. 1973. Inventory and classification of
streams in the Kentucky River drainage. Kentucky
Department of Fish and Wildlife Resources Bulletin
56, Frankfort, KY.

Jones, J.W. 2004. A holistic approach to taxonomic
evaluation of two closely related endangered
freshwater mussel species, the oyster mussel



KENTUCKY MUSSEL ATLAS

(Epioblasma capsaeformis) and tan riftleshell
(Epioblasma florentina walkeri). Thesis. Virginia
Polytechnic Institute and State University,
Blacksburg, VA.

Jones, J.W., and R.J. Neves. 2010. Descriptions of a
new species and a new subspecies of freshwater
mussels, Epioblasma ahlstedti and Epioblasma
florentina aureola (Bivalvia: Unionidae), in the
Tennessee River drainage, USA. Nautilus
124:77-92.

Jones, J.W., R.J. Neves, S.A. Ahlstedt, and E.M. Hal-
lerman. 2006. A holistic approach to taxonomic
evaluation of two closely related endangered
freshwater mussel species, the Oyster mussel
Epioblasma capsaeformis and Tan riffleshell Epi-
oblasma florentina walkeri (Bivalvia: Unionidae).
Journal of Molluscan Studies 72:267-283.

Jones, R.L., W.T. Slack, and P.D. Hartfield. 2005.
The freshwater mussels (Mollusca: Bivalvia: Un-
ionidae) of Mississippi. Southeastern Naturalist
4:77-92.

Kelner, D. E., and B. E. Sietman. 2000. Relic popula-
tions of the ebony shell,
ebena (Bivalvia: Unionidae), in the Upper Missis-
sippi River drainage. Journal of Freshwater Ecol-
ogy 15:371-77.

Kennedy, A.J., D.J. Daugherty, T.M. Sutton, and
B.E. Fisher. 2007. Population characteristics of
shovelnose sturgeon in the upper Wabash River,
Indiana. North American Journal of Fisheries
Management 27:52—-62.

Kentucky Geological Survey. 2016. Kentucky inter-
active geological map, Kentucky Geologic Map
Information Service. http://kgs.uky.edu/kgsmap/
kgsgeoserver/viewer.asp#. Accessed March 21,
2016.

KDFWR [Kentucky Department of Fish and Wildlife
Resources]. 2013. Clay Wildlife Management Ar-
ea monitoring site and cooperative effort with the
Pennsylvania Game and Boat Commission to re-
introduce the northern riffleshell, Epioblasma
torulosa rangiana. Annual Research Highlights
6:102-104.

KDOW [Kentucky Division of Water]. 1989. Miller
Creek drainage biological and water quality in-
vestigation for stream use designation. Kentucky
Department for Environmental Protection, Divi-
sion of Water, Ecological Support Section, Tech-

Fusconaia

nical Report 25. 93 pp.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

274

KDOW [Kentucky Division of Water]. 2004. 2004
Kentucky report to Congress on water quality
with emphasis on the Green/Tradewater and Big
Sandy/Little Sandy/Tygarts basin management
units. Kentucky Department for Environmental
Protection, Kentucky Division of Water, Water
Quality Branch, Frankfort, KY. 110 pp.

KDOW [Kentucky Division of Water]|. 2010. Inte-
grated report to Congress on the condition of wa-
ter resources in Kentucky. Volume I. 305(b) as-
sessment results with emphasis on the Big Sandy-
Little Sandy-Tygarts Basin Management Unit and
the Kentucky River Basin Management Unit, and
Volume II. 303(d) Draft list of surface waters.
Kentucky Department for Environmental Protec-
tion, Kentucky Division of Water, Water Quality
Branch, Frankfort, KY.

KNP [Kentucky State Nature Preserves Commis-
sion]. 2012. Rare and extirpated biota and natural
communities of Kentucky. http://www.nature
preserves.ky.gov/pubs/publications/ksnpc_ets.pdf
Accessed March 30, 2016.

Kinziger, A.P., RM. Wood, and S.A. Welsh, 2001.
Systematics of Etheostoma tippecanoe and Ethe-
ostoma denoncourti (Perciformes: Percidae). Co-
peia 2001:235-239.

Kleber, J.E. 1992. The Kentucky encyclopedia. The
University of Kentucky Press, Lexington, KY.
Konrad, C.P., A. Warner, and J.V. Higgins. 2012.
Evaluating dam re-operation for freshwater con-
servation in the sustainable rivers project. River

Research and Applications 28:777-792.

Kreisa, P.P. 1991. Faunal analysis. Pages 113—130 in
C.M. Niquette, editor. Excavations at the Andalex
Village (15HK22) Hopkins County, Kentucky.
Prepared by Cultural Resource Analysts, Inc.,
Lexington, KY.

Kuehne, R.A., and R.M. Bailey. 1961. Stream cap-
ture and the distribution of the percid fish Ethe-
ostoma sagitta, with geologic and taxonomic con-
siderations. Copeia 1961:1-8.

Kuehnl, K.F. 2009. Exploring levels of genetic varia-
tion in the freshwater mussel genus Villosa (Bi-
valvia Unionidae) at different spatial and system-
atic scales: implications for biogeography, taxon-
omy, and conservation. Dissertation. Ohio State
University, Columbus, OH. 261 pp.

Lane, T.W., E.M. Hallerman, and J.W. Jones. In
press. Phylogenetic and taxonomic assessment of



KENTUCKY MUSSEL ATLAS

the endangered Cumberland Bean, Villosa traba-
lis and Purple Bean, Villosa perpurpurea (Bival-
ivia: Unionidae). Conservation Genetics DOI
10.1007/s10592-016-0847-0.

LaRocque, A. 1967. Pleistocene Mollusca of Ohio.
Bulletin of the Geological Survey of Ohio 62. 553
pp-

Laudermilk, E.L. 1993. A survey of the unionids (Bi-
valvia: Unionidae) of the mainstream Licking
River and selected tributaries below Cave Run
Reservoir, Kentucky. Thesis. Eastern Kentucky
University, Richmond, KY. 75 pp.

Layzer, J.B., and R.M. Anderson. 1992. Impacts of
the coal industry on rare and endangered aquatic
organisms of the upper Cumberland River basin.
Final report submitted to Kentucky Department of
Fish and Wildlife Resources, Frankfort, Kentucky
and Tennessee Wildlife Resources Agency,
Nashville, TN. 118 pp.

Layzer, J.B., and L.M. Madison. 1994. Status of the
mussel fauna in Horse Lick Creek. Final report
submitted to Kentucky Chapter of The Nature
Conservancy, Lexington, KY.

Layzer, J.B., and L.M. Madison. 2000. Enhancement
of endangered mussels in Horse Lick Creek. An-
nual report FY99-00. Tennessee Cooperative
Fishery Research Unit, Tennessee Technological
University, Cookeville, TN. 11 pp.

Lea, I. 1831. Observation on the naiads, and descrip-
tions of new species of that and other families.
Transactions of the American Philosophical Soci-
ety 4 (New Series):63—121, 16 plates.

Lea, 1. 1870. A synopsis of the Family Unionidae.
Fourth edition. H. C. Lea, Philadelphia, PA. 184
pp.

Levine, T. 2013. 2010-2012 mussel survey of the
Clarks River, a tributary of the Tennessee River,
Kentucky. Murray State University, Murray, KY.
63 pp.

Lewis, C.E. 2006. 2005 mussel survey of the East
Fork of the Clarks River within Clarks River Na-
tional Wildlife Refuge in Marshall and McCrack-
en counties, Kentucky. Prepared for United States
Fish and Wildlife Service Clarks River National
Wildlife Refuge. Mainstream Commercial Divers,
Inc., Murray, KY. 51 pp.

Lewis, C.E., and J.B. Sickel. 2003. Mussel survey for
Southern Coal Handling Co., Inc., Tennessee
River miles 12.6-13.8 R, Livingston County,

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

275

Kentucky. Mainstream Commercial Divers, Inc.,
Murray, KY. 26 pp.

Lewis, C.E., and J.B. Sickel. 2007. Evaluation of
mollusk resources in the Tennessee River, Ken-
tucky Dam tailwater, year 2007. Mainstream
Commercial Divers, Inc., Murray, KY. 15 pp.

Lewis, C.E., J.B. Sickel, and J. Orr. 2006. Long-term
monitoring of the mussel community and habitat
in the Tennessee River in association with con-
struction and operation of a navigation lock addi-
tion at Kentucky Lock and Dam: year 2005-2006.
Mainstream Commercial Divers, Inc., Murray,
KY.

Lewis Environmental Consulting. 2010. Mussel sur-
vey and mussel relocation at the Kentucky Lake
federal mooring cells at Tennessee River mile
25.5 R. Lewis Environmental Consulting, LLC,
Murray, KY. 21 pp.

Lewis Environmental Consulting. 2011. 2010 mussel
survey of Green River pools 2, 3, and 4. Lewis
Environmental Consulting, LLC, Murray, KY.
201 pp.

Lindberg, T.T., E.S. Bernhardt, R. Bier, A.M. Helton,
R.B. Merola, A. Vengosha, and R.T. Di Giulioa.
2011. Cumulative impacts of mountaintop mining
on an Appalachian watershed. Proceedings of the
National Academy of Science 108:20929-20934.

Mathiak, H.A. 1979. A river survey of the unionid
mussels of Wisconsin 1973-1977. Sand Shell
Press, Horicon, WI.

Matter, W.J., and J.J. Ney. 1981. The impact of sur-
face mine reclamation on headwater streams in
southwest Virginia. Hydrobiologia 78:63-71.

Matthews, W.J. 1998. Patterns in freshwater fish
ecology. Kluwer, Boston, MA.

Mayden, R.L. 1988. Vicariance biogeography, par-
simony, and evolution in North American fresh-
water fishes. Systematic Zoology 37:329-355.

McGrain, P. 1966. Geology of the Cumberland Falls
State Park area. University of Kentucky, Ken-
tucky Geological Survey, Series 10, Special Pub-
lication 11:1-33.

McGregor, M.A. 2002. The Kentucky Department of
Fish and Wildlife Resources’ aquatic restoration
initiative to recover endangered mussels, phase I:
preliminary field surveys, development of educa-
tional materials, and early research with propaga-
tion of Ohio River species. Annual report. July 1,
2001 to September 30, 2002. Kentucky Depart-



KENTUCKY MUSSEL ATLAS

ment of Fish and Wildlife Resources, Frankfort,
KY. 10 pp.

McGregor, M.A. 2003. The Kentucky Department of
Fish and Wildlife Resources’ (KDFWR) aquatic
restoration initiative to recover endangered mus-
sels, phase I: early stage culture and propagation
of Ohio River species. Annual report. Oct 1, 2002
to September 30, 2003. Kentucky Department of
Fish and Wildlife Resources, Frankfort, KY. 11
pp.

McGregor, M.A. 2005. The Kentucky Department of
Fish and Wildlife Resources’ (KDFWR) aquatic
restoration initiative to recover endangered mus-
sels, phase I: early stage culture and propagation
of Ohio River drainage imperiled species. Annual
report. Oct 1, 2004 to September 30, 2005. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 22 pp.

McGregor, M.A. 2006. The Kentucky Department of
Fish and Wildlife Resources’ (KDFWR) aquatic
restoration initiative to recover endangered mus-
sels, phase I: early stage culture and propagation
of Ohio River drainage imperiled species. Annual
report. Oct 1, 2005 to September 30, 2006. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 43 pp.

McGregor, M.A., J. Culp, A.C. Shepard, and F.
Vorisek. 2007. The Kentucky Department of Fish
and Wildlife Resources’ (KDFWR) aquatic resto-
ration initiative to recover endangered mussels,
phase I: early stage culture and propagation of
Ohio River drainage imperiled species. Annual
report. Oct 1, 2006 to September 30, 2007. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 67 pp.

McGregor, M.A., J. Culp, A.C. Shepard, and F.
Vorisek. 2008. The Kentucky Department of Fish
and Wildlife Resources’ (KDFWR) aquatic resto-
ration initiative to recover endangered mussels,
phase I: early stage culture and propagation of
Ohio River drainage imperiled species. Annual
report. Oct 1, 2007 to September 30, 2008. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 63 pp.

McGregor, M.A., J. Culp, A.C. Shepard, and F.
Vorisek. 2009. The Kentucky Department of Fish
and Wildlife Resources’ (KDFWR) aquatic resto-
ration initiative to recover endangered mussels,
phase I: early stage culture and propagation of

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

276

Ohio River drainage imperiled species. Annual
report. Oct 1, 2008 to September 30, 2009. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 10 pp.

McMahon, R.F. 1982. The occurrence and spread of
the introduced Asiatic Clam, Corbicula fluminea
(Miiller), in North America. Nautilus 96:134—141.

McMurray, S.E., G.A. Schuster, and B.A. Ramey.
1999. Possible decline in reproduction in a fresh-
water unionid (Mollusca: Bivalvia) community in
the Licking River at Butler, Kentucky. Journal of
the Kentucky Academy of Science 60:67-72.

McMurray, S.E., J.S. Faiman, A. Roberts, B. Sim-
mons, and M.C. Barnhart. 2012. A guide to Mis-
souri’s freshwater mussels. Missouri Department
of Conservation, Jefferson City, MO.

Michaux, F.A. 1805. Travels to the west of the Alle-
gheny Mountains. Pages 188-195 in R.G.
Thwaites, editor. Early western travels 1748—
1846. Volume 3. A.H. Clark Publishing, Cleve-
land, OH.

Miller, A.C., and B.S. Payne. 1993. Survey for
freshwater mussels (Unionidae) in the lower
Green and Barren Rivers, Kentucky, 1992. Tech-
nical Report EL-93-8. United States Army Engi-
neer Waterways Experiment Station, Vicksburg,
MS.

Miller, A.C., and B.S. Payne. 1998. Effects of dis-
turbances on large-river mussel assemblages.
Regulated Rivers: Research and Management
14:179-190.

Miller, A.C., and B.S. Payne. 2005. The curious case
of the fat pocketbook mussel, Potamilus capax.
Endangered Species Update 22:61-70.

Miller, A.C., L. Rhodes, and R. Tippit. 1984. Chang-
es in the naiad fauna of the Cumberland River be-
low Lake Cumberland in central Kentucky. Nauti-
lus 98:107-110.

Miller, A.C., B.S. Payne, and T. Siemsen. 1986. De-
scription of the habitat of the endangered mussel
Plethobasus cooperianus. Nautilus 100:14—18.

Miller, A.C., B.S. Payne, and P.D. Hartfield. 1992
Characterization of a dense mussel community
(Unionidae) in the Big Sunflower River, Sharkey
County, Mississippi. Journal of the Mississippi
Academy of Sciences 37:8—11.

Moles, K.R., and J.B. Layzer. 2008. Reproductive
ecology of Actinonaias ligamentina (Bivalvia:
Unionidae) in a regulated river. Journal of the



KENTUCKY MUSSEL ATLAS

North American Benthological Society 27:212—
222.

Moles, K.R., N.T. Welte, and J.B. Layzer. 2007.
Mussel fauna of the Wolf River, Fentress and
Pickett counties, Tennessee. Journal of the Ten-
nessee Academy of Science 82:77-82.

Morey, D.F., and G.M. Crothers. 1998. Clearing up
clouded waters: paleoenvironmental analysis of
freshwater mussel assemblages from the Green
River shell middens, western Kentucky. Journal
of Archaeological Science 25:907-926.

Morey, D.F., G.M. Crothers, J.K. Stein, J.P. Fenton,
and N.P. Herrmann. 2002. The fluvial and geo-
morphic context of Indian Knoll, and archaic
shell midden in west-central Kentucky. Geoar-
chaeology 17:521-553.

Morrison, J.P.E. 1976. Species of the genus Un-
iomerus. Bulletin of the American Malacological
Union, Inc. 1976:10-11.

Morrison, P. 1998. Monitoring the impacts of zebra
mussels on native mussels in the Ohio River.
(Abstract). United States Fish and Wildlife Ser-
vice, Ohio River Islands National Wildlife Ref-
uge. 1998 Southern Division of the American
Fisheries Society Mid-year Meeting, Lexington,
KY.

Murray, H.D., and A.B. Leonard. 1962. Handbook of
the unionid mussels in Kansas. University of
Kansas Museum of Natural History Miscellane-
ous Publication 28:1-184.

Nedeau, E.J., M.A. McCollough, and B.I. Swartz.
2000. The freshwater mussels of Maine. Maine
Department of Inland Fisheries and Wildlife, Au-
gusta, ME.

Neel, J K., and W.R. Allen. 1964. The mussel fauna
of the upper Cumberland basin before its im-
poundment. Malacologia 1:427-459.

Newton, T.J., S.J. Zigler, J.T. Rogala, B.R. Gray, and
M. Davis. 2011. Population assessment and po-
tential functional roles of native mussels in the
Upper Mississippi River. Aquatic Conservation:
Marine and Freshwater Ecosystems 21:122—-131.

Oesch, R.D. 1995. Missouri naiades: A guide to the
mussels of Missouri. Missouri Department of
Conservation, Jefferson City, MO. 271 pp.

ORSANCO [Ohio River Valley Water Sanitation
Commission]. 1962. Aquatic-life resources of the
Ohio River: an inventory and evaluation of fish
populations, limnological conditions, commercial

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

277

fishing, and sport fishing, with historical notes.
ORSANCO, Cincinnati, OH. 218 pp.

ORSANCO [Ohio River Valley Water Sanitation
Commission]. 2015. Fish population. Ohio River
mainstem tributary data, 1957-2014.
http://orsanco.org/fish-population. Accessed No-
vember 23, 2015.

Olsen, R. 2006. The ecological effects of lock and
dam No. 6 in Mammoth Cave National Park.
Pages 294-299 in D. Harmon, editor. People,
Places, and Parks. Proceedings of the 2005
George Wright Society Conference on Parks, Pro-
tected Areas, and Cultural sites, Hancock, MI.

Ortmann, A.E. 1909. The destruction of the fresh-
water fauna in western Pennsylvania. Proceedings
of the American Philosophical Society 48:90—
110.

Ortmann, A.E. 1911. A monograph of the najades of
Pennsylvania. Parts I and II. Memoirs of the Car-
negie Museum 4:279-347.

Ortmann, A.E. 1912. Notes upon the families and
genera of the najades. Annals of the Carnegie
Museum 8:222-365.

Ortmann, A.E. 1913. The Alleghenian divide, and its
influence upon the freshwater fauna. Proceedings
of the American Philosophical Society 52:287—
390.

Ortmann, A.E. 1918. The naiads (freshwater mussels)
of the upper Tennessee drainage. With notes on
synonymy and distribution. Proceedings of the
American Philosophical Society 57:521-626.

Ortmann, A.E. 1919. A monograph of the naiads of
Pennsylvania. Part III: Systematic account of the
genera and species. Memoirs of the Carnegie Mu-
seum 8:1-384.

Ortmann, A.E. 1924. The naiad-fauna of Duck River
in Tennessee. American Midland Naturalist 9:18—
62.

Ortmann, A.E. 1925. The naiad-fauna of the Tennes-
see River system below Walden Gorge. American
Midland Naturalist 9:321-372.

Ortmann, A.E. 1926a. The naiads of the Green River
drainage in Kentucky. Annals of the Carnegie
Museum 17:167-188.

Ortmann, A.E. 1926b. Unionidae from the Reelfoot
Lake Region Tennessee.
39(3):87-94.

Parmalee, P.W. 1960. Mussels from the Angel Site,
Indiana. Nautilus 74:70-75.

and

in  west Nautilus



KENTUCKY MUSSEL ATLAS

Parmalee, P.W. 1967. The fresh-water mussels of
Illinois. Illinois State Museum Popular Science
Series 8:1-108.

Parmalee, P.W., and W.E. Klippel. 1982. A relict
population of Obovaria retusain the middle
Cumberland River, Tennessee. Nautilus 96:30—
32.

Parmalee, P.W., and A.E. Bogan. 1998. The freshwa-
ter mussels of Tennessee. The University of Ten-
nessee Press, Knoxville, TN. 328 pp.

Parmalee, P.W., W.E. Klippel, and A.E. Bogan.
1980. Notes on the prehistoric and present status
of the naiad fauna of the middle Cumberland Riv-
er, Smith County, Tennessee. Nautilus 94:93—
105.

Parola, A.C., and T.R. Biebighauser. 2011. The
Stream Institute, University of Louisville’s
Stream and Wetland Restoration Program. Sus-
tain 24:8-13.

Parola, A.C., Jr., W.S. Vesely, M.A. Croasdaile, C.
Hansen, and M.S. Jones. 2007. Geomorphic char-
acteristics of streams in the Bluegrass Physio-
graphic Region of Kentucky. The Stream Insti-
tute, Department of Civil and Environmental En-
gineering, University of Louisville, Louisville,
KY, and Kentucky Division of Water, Frankfort,
KY. 101 pp.

Patch, D.C. 1976. An analysis of the archaeological
shell of fresh water mollusks from the Carlson
Annis Shellmound, west central Kentucky. Senior
Honors Thesis. Washington University, St. Louis,
MO. 76 pp.

Patch, D.C. 2005. The freshwater Molluscan fauna:
identification and interpretation for archacological
research. Pages 257-278 in W.H. Marquardt and
P.J. Watson, editors. Archaeology of the middle
Green River region, Kentucky. Institute of Ar-
chaeology and Paleoenvironmental Studies, Uni-
versity of Florida, Monograph 5. 657 pp.

Payne, B.S., and A.C. Miller. 2000. Recruitment of
Fusconaia ebena (Bivalva: Unionidae) in relation
to discharge of the Lower Ohio River. American
Midland Naturalist 144:328-341.

Payne, B.S., and A.C. Miller. 2002. Freshwater mus-
sels in the lower Ohio River in relation to the
Olmsted Locks and Dam project: update through
2001 studies. ERDC/EL TR-02-31. United States
Army Corps of Engineers, Vicksburg, MO. 49 pp.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

278

Payne, B.S., A.C. Miller, and D. Shafer. 1994. An
analysis of freshwater mussels (Unionidae) in the
lower Ohio River at two beds near Olmsted, Illi-
nois: 1992 studies. Technical Report EL-94-2,
Department of the Army Waterways Experiment
Station, Vicksburg, MO. 122 pp.

Peacock, E. 2008. Freshwater mussel shell. Pages
189-195 in R. Stallings, editor. Phase III archaeo-
logical mitigation of the Panther Rock Site
(15CL58), Carroll County, Kentucky. Draft report
submitted to Hinckle Contracting Company, Lex-
ington, KY, by AMEC Earth and Environmental,
Inc., Louisville, KY.

Peacock, E., W.R. Haag, and M.L. Warren, Jr. 2005.
Prehistoric decline in freshwater mussels coinci-
dent with the advent of maize agriculture. Con-
servation Biology 19:547-551.

Pearson, W.D., and L.A. Krumholz. 1984. Distribu-
tion and status of Ohio River fishes.
ORNL/sub/79-7831/1. Oak Ridge National La-
boratory, Oak Ridge, TN. 401 pp.

Petranka, J.W. 1998. Salamanders of the United
States and Canada. Smithsonian Institution Press,
Washington, DC.

Pharris, G.L., J.B. Sickel, and C.C. Chandler. 1984.
Range extension of the freshwater mussel, Plec-
tomerus dombeyanus, into the Tennessee River,
Kentucky. Nautilus 98:74—77.

Pond, G.J., M.E. Passmore, F.A. Borsuk, L. Reyn-
olds, and C.J. Rose. 2008. Downstream effects of
mountaintop coal mining: comparing biological
conditions using family- and genus- level ma-
croinvertebrate bioassessment tools. Journal of
the North American Benthological
27:717-737.

Powell, R.L. 1983. Potential geological natural land-
marks of the East Gulf Coastal Plain. National
Park Service, United States Department of the In-
terior, Washington, DC. 434 pp.

Powers, S.L., R.L. Mayden, and D.A. Etnier. 2004.
Conservation genetics of the ashy darter, Ethe-
ostoma cinereum (Percidae: subgenus Allohisti-
um), in the Cumberland and Tennessee rivers of
the southeastern United States. Copeia 2004:632—
637.

Price, S.F. 1900. Mollusca of southern Kentucky.
Nautilus 14:75-79.

Quarterman, E., and R.L. Powell. 1978. Potential
ecological/geological natural landmarks of the In-

Society



KENTUCKY MUSSEL ATLAS

terior Low Plateaus. National Park Service, Unit-
ed States Department of the Interior, Washington,
DC. 739 pp.

Rafinesque, C.S. 1820a. Monographie des coquilles
bivalves fluviatiles de la riviere Ohio, contenant
douze genres et soixante-huit especes. Annales
Générales des Sciences Physiques Bruxelles
5:287-322 [translated by Poulson, C.A. 1832. A
monograph of the fluviatile bivalve shells of the
River Ohio containing twelve genera and sixty-
eight species. J. Dobson, Philadelphia, PA].

Rafinesque, C.S. 1820b. Ichthyologia Ohiensis, or
natural history of the fishes inhabiting the river
Ohio and its tributary streams, preceded by a
physical description of the Ohio and its branches.
W.G. Hunt, Lexington, KY.

Rafinesque, C.S. 1831. Continuation of a monograph
of the bivalve shells of the river Ohio and other
rivers of the western states. Published privately in
Philadelphia, PA [reprinted in Binney, W.G. and
G.W. Tryon. 1864. The complete writings of
Constantine Smaltz Rafinesque on recent and fos-
sil conchology. H. Bailliere, New York, NYT.

Ray, R.A. 1999. Abundance, diversity and habitat
preference of freshwater mussels (Bivalvia: Un-
ionoidea) in Sulphur Fork Creek and lower Red
River, Tennessee and Kentucky. Thesis. Austin
Peay State University, Clarksville, TN.

Remington, P.S., Jr., and W.J. Clench. 1925. Vaga-
bonding for shells. Nautilus 38:127-143.

Ricciardi, A., R.J. Neves, and J.B. Rasmussen. 1998.
Impending extinctions of North American fresh-
water mussels (Unionoida) following the zebra
mussel (Dreissena polymorpha) invasion. Journal
of Animal Ecology 67:613-619.

Richardson, J.B. 1989. Distribution, abundance, and
community structure of freshwater mussels within
the Big South Fork National River and Recreation
Area, Kentucky and Tennessee. Thesis. Tennes-
see Technological University, Cookeville, TN.
124 pp.

Roback, S.S., and J.W. Richardson. 1969. The effects
of acid mine drainage on aquatic insects. Proceed-
ings of the Academy of Natural Sciences of Phil-
adelphia 121:81-107.

Robison, H.-W. 1986. Zoogeographic implications of
the Mississippi River basin. Pages 267-285 in
C.H. Hocutt and E.O. Wiley, editors. The zooge-

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

279

ography of North American freshwater fishes.
John Wiley and Sons, New York, NY.

Robinson, M.C. 1983. History of navigation in the
Ohio River basin. U.S. Army Engineer Water Re-
sources Support Center, Institute for Water Re-
sources, National Waterways Study, Navigation
History NWS-83-5. 71 pp.

Rosenzweig, J.A. 1995. Species diversity in space
and time. Cambridge University Press, Cam-
bridge, UK.

Say, T. 1829. Descriptions of some new terrestrial
and fluviatile shells of North America. The Dis-
seminator of Useful Knowledge; containing hints
to the youth of the United States, from the School
of Industry, New Harmony 2(19):291-293.

Schmidt, J.E. 1982. The freshwater mussels of the
Stones River above Percy Priest Reservoir, Ten-
nessee. United States Army Corps of Engineers,
Nashville District. 66 pp.

Schmidt, J.E., R.D. Estes, and M.E. Gordon. 1989.
Historical changes in the mussel fauna (Bivalvia:
Unionoidea) of the Stones River, Tennessee.
Malacological Review 22:55-60.

Schuster, G.A. 1988. The distribution of unionids
(Mollusca: Unionidae) in Kentucky. Project No.
2-437R. Report to Kentucky Department of Fish
and Wildlife Resources, Frankfort, KY. 1099 pp.

Schuster, G.A., R.S. Butler, and D.H. Stansbery.
1989. A survey of the unionids (Bivalvia: Un-
ionidae) of Buck Creek, Pulaski County, Ken-
tucky. Transactions of the Kentucky Academy of
Science 50:79-85.

Serb, J.M. 2006. Discovery of genetically distinct
sympatric lineages in the freshwater mussel Cy-
progenia aberti (Bivalvia: Unionidae). Journal of
Molluscan Studies 72:425-434.

Serb, J.M., J.E. Buhay, and C. Lydeard. 2003. Mo-
lecular systematics of the North American fresh-
water genus Quadrula (Unionidae: Ambleminae)
based on mitochondrial ND1 sequences. Molecu-
lar Phylogenetics and Evolution 28:1-11.

Shields, F.D., S.S. Knight, and C.M. Cooper. 2000.
Cyclic perturbation of lowland river channels and
ecological response. Regulated Rivers: Research
and Management 16:307-325.

Sickel, J.B. 1985. Biological assessment of the
freshwater mussels in the Kentucky Dam tailwa-
ters of the Tennessee River. Report submitted to



KENTUCKY MUSSEL ATLAS

the Kentucky Division of Water, Frankfort, KY.
42 pp.

Sickel, J.B. 2000. Mollusk survey at Cumberland
River mile 14.4-14.5, Livingston County, Ken-
tucky, conducted for Cumberland River Re-
sources on October 27, 2000. Murray, KY. 7 pp.

Sickel, J.B., and M.D. Burnett. 2001. Mussel survey
at proposed coal handling facility, Tennessee
River mile 11.0, Marshall County, Kentucky.
Prepared for First Marine Properties, LLC, Ben-
ton, KY. 15 pp.

Sickel, J.B., and C.C. Chandler. 1996. Unionid fauna
of the lower Cumberland River from Barkley
Dam to the Ohio River, Kentucky (Mollusca: Bi-
valvia: Unionidae). Transactions of the Kentucky
Academy of Science 57:33—46.

Sickel, J.B., M.D. Burnett, C.C. Chandler, C.E. Lew-
is, H.N. Blalock-Herod, and J.J. Herod. 2007.
Changes in the freshwater mussel community in
the Kentucky portion of Kentucky Lake, Tennes-
see River, since impoundment by Kentucky Dam.
Journal of the Kentucky Academy of Science
68:68-80.

Sietman, B.E. 2003. Field guide to the freshwater
mussels of Minnesota. Minnesota Department of
Natural Resources, St. Paul, MN.

Simpson, C.T. 1896. The classification and geo-
graphical distribution of the pearly fresh-water
mussels. Proceedings of the United States Nation-
al Museum 18:295-343.

Simpson, C.T. 1900. Synopsis of the naiades, or
pearly freshwater mussels. Proceedings of the
United States National Museum 22:501-1044.

Smathers, K.L. 1990. An analysis of a bivalve (Mol-
lusca: Bivalvia) community in the Licking River,
at Moores Ferry, Kentucky. Thesis. Eastern Ken-
tucky University, Richmond, K. 65 pp.

Smith, P.W. 1965. A preliminary annotated list of the
lampreys and fishes of Illinois. Illinois Natural
History Survey Biological Notes 54:1-12.

Soucek, D.J., D.S. Cherry, R.J. Currie, H.A. Latimer,
G.C. Trent. 2000. Laboratory to field validation in
an integrative assessment of an acid mine drain-
age—impacted watershed. Environmental Toxicol-
ogy and Chemistry 19:1036—-1043.

Stagliano, D. 2010. Freshwater mussels in Montana:
comprehensive results from 3 years of SWG
funded surveys. Report to the Montana Depart-
ment of Fish, Wildlife, and Parks, Helena, MT.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

280

http://mtnhp.org/reports/Montana_mussels_2010.
pdf.

Stansbery, D.H. 1965. The naiad fauna of the Green
River at Munfordville, Kentucky. Annual Reports
of the American Malacological Union for
1965:13-14.

Stansbery, D.H. 1966. Observations on the habitat
distribution of the naiad Cumberlandia monodon-
ta. American Malacological Union, Bulletin
1966:29-30.

Stansbery, D.H. 1969. Changes in the naiad fauna of
the Cumberland River at Cumberland Falls in
eastern Kentucky. Annual Reports of the Ameri-
can Malacological Union for 1969:16-17.

Stansbery, D.H. 1970. Eastern freshwater mollusks.
(I) The Mississippi and St. Lawrence River sys-
tems. Malacologia 10:9-22.

Stansbery, D.H. 1971. Rare and endangered freshwa-
ter mollusks in eastern United States. Pages 518
in S.E. Jorgensen and R.W. Sharp, editors. Pro-
ceedings of a symposium on rare and endangered
mollusks (naiads) of the U.S. Bureau of Sport
Fisheries and Wildlife, Fish and Wildlife Service,
United States Department of the Interior, Twin
Cities, MN. 79 pp.

Stansbery, D.H. 1976a. Naiad mollusks. Pages 42—52
in H. Boschung, editor. Endangered and threat-
ened plants and animals of Alabama. Bulletin of
the Alabama Museum of Natural History 2:1-92.

Stansbery, D.H. 1976b. Status of endangered fluvia-
tile mollusks in central North America: Epio-
blasma walkeri (Wilson and Clark, 1914). Ohio
State University Research Foundation Report to
the United States Department of the Interior, Fish
and Wildlife Service, Bureau of Sport Fisheries
and Wildlife, Washington, DC. 7 pp.

Starnes, L.B., and W.C. Starnes. 1980. Discovery of
a new population of Pegias fabula (Lea) (Un-
ionidae). Nautilus 94:5-6.

Starnes, L.B., and A.E. Bogan. 1982. Unionid Mol-
lusca (Bivalvia) from Little South Fork Cumber-
land River, with ecological and nomenclatural
notes. Brimleyana 8:101-119.

Starnes, W.C., and D.A. Etnier. 1986. Drainage evo-
lution and fish biogeography of the Tennessee
and Cumberland drainage realm. Pages 325-361
in C.H. Hocutt and E.O. Wiley, editors. The zoo-
geography of North American freshwater fishes.
John Wiley and Sons, New York, NY.



KENTUCKY MUSSEL ATLAS

Strange, R.M. 1998. Mitochondrial DNA variation in
Johnny Darters (Pisces: Percidae) from eastern
Kentucky supports stream capture for the origin
of upper Cumberland River fishes. American
Midland Naturalist 140:96—102.

Strange, R.M., and B.M. Burr. 1997. Intraspecific
phylogeography of North American highland
fishes: a test of the Pleistocene vicariance hypoth-
esis. Evolution 51:885-897.

Strayer, D.L. 1999. Effects of alien species on fresh-
water mollusks in North America. Journal of the
North American Benthological Society 18:74-98.

Strayer, D.L. 2008. Freshwater mussel ecology. A
multifactor approach to distribution and abun-
dance. University of California Press, Berkeley,
CA. 204 pp.

Strayer, D.L., and K.J. Jirka. 1997. The pearly mus-
sels of New York State. New York State Museum
Memoir 26:1-113.

Strayer, D.L., and H.M. Malcom. 2012. Causes of
recruitment failure in freshwater mussel popula-
tions in southeastern New York. Ecological Ap-
plications 22:1780-1790.

Taylor, R.-W. 1980. Freshwater bivalves of Tygart
Creek, northeastern Kentucky. Nautilus 94:89-91.

Taylor, R.-W. 1983. The freshwater naiad (mussel)
fauna of the Nolin River in the Green River
drainage of central Kentucky (Mollusca: Bival-
via). Nautilus 97:109-112.

Taylor, R.W. 1984. The midwestern naiad Un-
iomerus tetralasmus in West Virginia. Nautilus
98:162—-164.

Thompson, Y.L. 1985. The mussel fauna of the
Rockcastle River system, Kentucky (Bivalvia:
Unionidae). Thesis. Eastern Kentucky University,
Richmond, KY. 51 pp.

Tiemann, J.S., K.S. Cummings, and J.E. Schwegman.
2013. First occurrence of the Bankclimber Plec-
tomerus dombeyanus (Valenciennes, 1827) (Mol-
lusca: Unionidae) in Illinois. Transactions of the
[llinois State Academy of Science 106:1-2.

Tippit, R.N., J.K. Brown, J.F. Sharber, and A.C. Mil-
ler. 1997. Modifying Cumberland River system
reservoir operations to improve mussel habitat.
Pages 229-235 in K.S. Cummings, A.C. Buchan-
an, C.A. Mayer, and T.J. Naimo, editors. Conser-
vation and management of freshwater mussels II:
Initiatives for the Future. Proceedings of a UM-
RCC Symposium, 16—18 October 1995, St. Louis,

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

281

MO. Upper Mississippi River Conservation
Committee. Rock Island, IL. 293. pp.

Tolin, W.A., and P.A. Schettig. 1984. A survey of the
freshwater mussels (Unionidae) of the lower Big
Sandy River basin. United States Fish and Wild-
life Service, Elkins, WV. 70 pp.

Tolin, W.A., and M. King. 1986. A survey of fresh-
water mussel populations on the lower Kentucky
River Franklin, Owen, Henry, and Carroll coun-
ties, Kentucky. United States Fish and Wildlife
Service, Cookeville, TN. 12 pp.

Trautman, M.B. 1981. The fishes of Ohio. Ohio State
University Press, Columbus, OH.

Turgeon, D.D., J.F. Quinn, Jr., A.E. Bogan, E.V.
Coan, F.G. Hochberg, W.G. Lyons, P.M. Mikkel-
sen, R.J. Neves, C.F.E. Roper, G. Rosenberg, B.
Roth, A. Scheltema, F.G. Thompson, M. Vec-
chione, and J.D. Williams. 1998. Common and
scientific names of aquatic invertebrates from the
United States and Canada: Mollusks. Second edi-
tion. American Fisheries Society Special Publica-
tion 26, Bethesda, MD.

Turner, R.D. 1946. John Gould Anthony with a bibli-
ography and catalogue of his species. Occasional
Papers on Mollusks, Museum of Comparative
Zoology, Harvard University 1:81-108.

Turner, T.F., J.C. Trexler, J.L. Harris, and J.L.
Haynes. 2000. Nested cladistic analysis indicates
population fragmentation shapes genetic diversity
in a freshwater mussel. Genetics 154:777-785.

USACOE [United States Army Corps of Engineers].
1993. Water resources development in Kentucky
1993. Louisville District, United States Army
Corps of Engineers. 100 pp.

USACOE [United States Army Corps of Engineers].
Undated. Olmsted Project - frequently asked
questions. www.lIrl.usace.army.mil/Missions/Civil
Works/Navigation/LocksandDams/OlmstedLocks
andDam/FAQ.aspx. Accessed January 4, 2016.

USFWS [United States Fish and Wildlife Service].
1984. Recovery plan for the rough pigtoe pearly
mussel; Pleurobema plenum (Lea, 1840). United
States Fish and Wildlife Service, Region 4, Atlan-
ta, GA. 51 pp.

USFWS [United States Fish and Wildlife Service].
1985a. Recovery plan for the Tubercled-blossom
Pearly Mussel Epioblasma (=Dysnomia) torulosa
torulosa (Rafinesque, 1820), Turgid-blossom
Pearly Mussel Epioblasma (=Dysnomia) turgidu-



KENTUCKY MUSSEL ATLAS

la (Lea, 1858), and Yellow-blossom Pearly Mus-
sel Epioblasma (=Dysnomia) florentina florenti-
na (Lea, 1857). United States Fish and Wildlife
Service, Atlanta, GA.

USFWS [United States Fish and Wildlife Service].
1985b. Recovery plan for the pink mucket pearly
mussel, Lampsilis orbiculata (Hildreth, 1828).
United States Fish and Wildlife Service, Atlanta,
GA. 47 pp.

USFWS [United States Fish and Wildlife Service].
1991. Ring Pink mussel recovery plan. United
States Fish and Wildlife Service, Asheville, NC.
www.fws.gov/ecos/ajax/docs/recovery plan/9103
25.pdf.

USFWS [United States Fish and Wildlife Service].
1997. Winged Mapleleaf Mussel (Quadrula fra-
gosa) recovery plan. United States Fish and Wild-
life Service, Fort Snelling, MN. http://ecos.fws.
gov/docs/recovery plan/970625.
pdf.

USFWS [United States Fish and Wildlife Service].
2007. Cumberlandian Combshell [Epioblasma
brevidens (Lea, 1861)]. 5-year review: summary
and evaluation. U.S. Fish and Wildlife Service,
Southeast Region, Cookeville Ecological Services
Field Office, Cookeville, TN.

USFWS [United States Fish and Wildlife Service].
2010a. Purple Cat’s Paw Pearlymussel (Epio-
blasma obliquata obliquata). 5-Year Review:
Summary and Evaluation. Midwest Region Eco-
logical Services Field Office. United States Fish
and Wildlife Service, Columbus, OH.

USFWS [United States Fish and Wildlife Service].
2010b. Scaleshell mussel recovery plan (Leptodea
leptodon). United States Fish and Wildlife Ser-
vice, Fort Snelling, MN.

USFWS [United States Fish and Wildlife Service].
2011. Ring Pink, Obovaria retusa (Lamarck,
1819), 5-year review: summary and evaluation.
United States Fish and Wildlife Service, Frank-
fort, KY. http://ecos.fws.gov/docs/five year
review/doc3787.retusa.pdf.

USFWS [United States Fish and Wildlife Service].
2012. Endangered and threatened wildlife and
plants; determination of endangered status for the
Rayed Bean and Snuffbox mussels throughout
their ranges. Federal Register 77:8631-8665.

USFWS [United States Fish and Wildlife Service].
2013. Endangered and Threatened Wildlife and

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

282

Plants; Endangered Species Status for the Fluted
Kidneyshell and Slabside Pearlymussel. Federal
Register 78:59269-59287.

USFWS [United States Fish and Wildlife Service].
2016. Environmental Conservation Online Sys-
tem. http://ecos.fws.gov/ecp/. Accessed March
16, 2016.

USGS [United States Geological Survey]. 2011.
Geographic  Names  Information  System.
http://geonames.usgs.gov/. Accessed December
18, 2011.

USGS [United States Geological Survey]. 2015. Pro-
gression of zebra mussel (Dreissena polymorpha)
and quagga mussel (D. rostriformis bugensis) dis-
tributions in North America. http:/fl.biology.
usgs.gov/Nonindigenous Species/ZM_Progressio
n/zm_progression.html. Accessed December 28,
2015.

van der Schalie, H. 1939. Additional notes on the
naiades (fresh-water mussels) of the lower Ten-
nessee River. American Midland Naturalist
22:452-457.

Vanatta, E.G. 1915. Rafinesque's types of Unio. Pro-
ceedings of the Academy of Natural Sciences of
Philadelphia 67:549-559.

Vaughn, C.C., S.J. Nichols, and D.E. Spooner. 2008.
Community foodweb ecology of freshwater mus-
sels. Journal of the North American Benthological
Society 27:409-423.

Vidrine, M.F. 1993. The historical distributions of
freshwater mussels in Louisiana. Gail Q. Vidrine
Collectables [sic.], Eunice, LA.

Vittor, B.A., & Associates, Inc. 1996. Quantitative
ecological survey of a mussel bed at Ohio River
mile 617.0 to 617.5. Prepared for Thompson En-
gineering Testing, Inc., Mobile, AL. 10 pp.

Walker, B. 1910. Description of a new species of
Truncilla. Nautilus 24:42—-44.

Walker, B. 1925. A new species of Micromyia. Uni-
versity of Michigan, Occasional Papers from the
Museum of Zoology 163:1-4.

Warner, R.W. 1971. Distribution of biota in a stream
polluted by acid mine-drainage. Ohio Journal of
Science 71:202-215.

Wang, N., C.G. Ingersoll, D.K. Hardesty, C.D. Ivey,
J.L. Kunz, T.W. May, F.J. Dwyer, A.D. Roberts,
T. Augspurger, C.M. Kane, R.J. Neves, and M.C.
Barnhart. 2007. Acute toxicity of copper, ammo-
nia, and chlorine to glochidia and juveniles of



KENTUCKY MUSSEL ATLAS

freshwater mussels (Unionidae). Environmental
Toxicology and Chemistry 26:2036-2047.

Wang, N., C.G. Ingersoll, J.L. Kunz, W.G. Brum-
baugh, C.M. Kane, R.B. Evans, S. Alexander, C.
Walker, and S. Bakaletz. 2013. Toxicity of sedi-
ments potentially contaminated by coal mining
and natural gas extraction to unionid mussels and
commonly tested benthic invertebrates. Environ-
mental Toxicology and Chemistry 32:207-221.

Warren, M.L., Jr., and S.M. Call. 1983. First records
of Ligumia subrostrata, Toxolasma texasensis,
and Uniomerus tetralasmus for Kentucky. Trans-
actions of the Kentucky Academy of Science
44:164-165.

Warren, M.L., Jr., and W.R. Haag. 2005. Spatio-
temporal patterns of the decline of freshwater
mussels in the Little South Fork Cumberland Riv-
er, USA. Biodiversity and Conservation 14:1383—
1400.

Warren, M.L., Jr., R.R. Cicerello, C.A. Taylor, E.
Laudermilk, and B.M. Burr. 1991. Ichthyofaunal
records and range extensions for the Barren,
Cumberland, and Tennessee River drainages.
Transactions of the Kentucky Academy of Sci-
ence 52:17-20.

Watters, G.T., M.A. Hoggarth, and D.H. Stansbery.
2009. The freshwater mussels of Ohio. The Ohio
State University Press, Columbus, OH. 421 pp.

Wesler, K.W. 2001. Excavations at Wickliffe
Mounds. The University of Alabama Press, Tus-
caloosa, AL. 178 pp.

Wiley, E.O., and R.L. Mayden. 1985. Species and
speciation in phylogenetic systematics, with ex-
amples from the North American fish fauna. An-
nals of the Missouri Botanical Garden 72:596—
635.

Williams, J.C. 1969. Mussel fishery investigation
Tennessee, Ohio and Green rivers. Final report.
Project No. 4-19-R. Kentucky Department of Fish
and Wildlife Resources, and Murray State Uni-
versity Biological Station, Murray, KY. 107 pp.

Williams, J.C. 1975. Commercial fishery investiga-
tions of the Kentucky River. Part I of III, Jobs 1
and 2. Fish population studies and mussel bed
surveys. Eastern Kentucky University, Richmond,
KY. 64 pp.

Williams, J.C., and G.A. Schuster. 1989. Freshwater
mussel investigations of the Ohio River: mile
317.0 to 981.0. United States Army Corps of En-

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

283

gineers, Louisville District, Louisville, Kentucky;
Kentucky Department of Fish and Wildlife Re-
sources, Frankfort, Kentucky; and United States
Fish and Wildlife Service. 57 pp.

Williams, J.D., M.L. Warren, Jr., K.S. Cummings,
J.L. Harris, and R.J. Neves. 1993. Conservation
status of freshwater mussels of the United States
and Canada. Fisheries 18:6-22.

Williams, J.D., A.E. Bogan, and J.T. Garner. 2008.
Freshwater mussels of Alabama and the Mobile
Basin of Georgia, Mississippi, and Tennessee.
The University of Alabama Press, Tuscaloosa,
AL. 908 pp.

Williams, J.D., R.S. Butler, G.L. Warren, and N.A.
Johnson. 2014. Freshwater mussels of Florida.
The University of Alabama Press, Tuscaloosa,
AL. 498 pp.

Williamson, E.B. 1905. Odonata, Astacidae, and Un-
ionidea collected along the Rockcastle River at
Livingston, Kentucky. Ohio Naturalist 5:309-
312.

Wilson, C.B., and H.W. Clark. 1914. The mussels of
the Cumberland River and its tributaries. United
States Fish Commission, United States Bureau of
Fisheries Document No. 781:1-63.

Zeto, M.A. 1979. A taxonomic survey of the mussels
(Pelecypoda: Unionoidia: Unionacea) of Tygarts
Creek, Kentucky with emphasis on the age and
growth of Lampsilis radiata Iluteola (Lamarck).
Thesis. Marshall University, Huntington, WV. 97
pp-

Zeto, M.A. 1980. First record of the freshwater mus-
sel Lasmigona subviridis in Kentucky. Transac-
tions of the Kentucky Academy of Science
41:45-84.



KENTUCKY MUSSEL ATLAS

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

X. Appendix: Sources of distributional information

Ahlstedt, S. 1983. Recovery plan for the Appalachian
monkeyface pearly mussel Quadrula sparsa (Lea,
1841). Report submitted to Southeast Region,
United States Fish and Wildlife Service, Atlanta,
GA. 55 pp.

Ahlstedt, S. 1984. Recovery plan for the Cumberland
bean pearly mussel Villosa trabalis (Conrad,
1834). Prepared for United States Fish and Wild-
life Service, Atlanta, GA. 58 pp.

Ahlstedt, S. 1985. Recovery plan for the pink mucket
mussel Lampsilis orbiculata (Hildreth, 1828).
Prepared for United States Fish and Wildlife Ser-
vice, Atlanta, GA. 58 pp.

Ahlstedt, S. 1986. A status survey of the Little-
winged pearly mussel Pegias fabula (Lea 1838).
Report submitted to the Endangered Species Field
Office, United Stated Fish and Wildlife Service,
Asheville, NC. 38 pp.

Ahlstedt, S. 2003. Freshwater mussel survey of the
Licking River at Blue Licks Spring bridge site,
Nicholas County, Kentucky. United States Geo-
logical Survey, Knoxville, TN. 7 pp.

Ahlstedt, S. 2014. Status of freshwater mussels in a
five-mile reach of Sinking Creek from Dog
School Branch Road Bridge to Willie Green Road
Bridge, Laurel County, KY (2013). Final report:
U.S. Fish and Wildlife Service, Frankfort, Ken-
tucky, and Kentucky Waterways Alliance, Louis-
ville, KY. 7 pp.

Ahlstedt, S.A., S. Bakaletz, M.T. Fagg, D. Hubbs,
M.W. Treece, and R.S. Butler. 2003-2004. Cur-
rent status of freshwater mussels (Bivalvia: Un-
ionidae) in the Big South Fork National River and
Recreation Area of the Cumberland River, Ten-
nessee and Kentucky (1992-2002). Evidence of
faunal recovery. Walkerana 14:33—77.

Ahlstedt, S., R. Butler, Z. Couch, S. Bruenderman,
M. Compton, and E. Brett. 2014. Current status of
freshwater mussel populations in the Little South
Fork Cumberland River drainage, McCreary and
Wayne counties, Kentucky (2013): Continuing
collapse of a once fabulous fauna. Final report:
U.S. Fish and Wildlife Service, Frankfort, KY;
and Kentucky Waterways Alliance, Louisville,
KY. 17 pp.

284

Ahlstedt, S., R. Butler, Z. Couch, S. Bruenderman,
M. Compton, and E. Brett. 2014. Current status of
freshwater mussel populations in the Little South
Fork Cumberland River drainage, McCreary and
Wayne counties, Kentucky (2013): Continuing
collapse of a once fabulous fauna. Final report:
U.S. Fish and Wildlife Service, Frankfort, Ken-
tucky, and Kentucky Waterways Alliance, Louis-
ville, KY. 17 pp.

Akers, E.P. 2000. The freshwater mussels (Bivalvia:
Unionidae) of the Rolling Fork River drainage of
Kentucky. Thesis. Eastern Kentucky University,
Richmond, KY. 37 pp.

Anderson, R.M., J.B. Layzer, and M.E. Gordon.
1991. Recent catastrophic decline of mussels (Bi-
valvia: Unionidae) in the Little South Fork Cum-
berland River, Kentucky. Brimleyana 17:1-8.

Anonymous. 1966. The mussel resources of the Ten-
nessee River. Tennessee Valley Authority, Fish
and Wildlife Branch, Norris, TN. 32 pp.

Aquatics Resource Center. 1993. Assessment of a
mussel population in the Red River, Robertson
Co., Tennessee, 1992. Franklin, TN.

Arnon Environmental & Geoscience. 2010. Biologi-
cal assessment for CALX Resources. Lower Ten-
nessee River 19.5, right descending bank. Arnon
Environmental & Geoscience, LLC., Hopkins-
ville, KY. 78 pp.

Bader, A.T., and K.J. McGrath. 2015. Phase 1II ar-
chaeological evaluation of the Miles Rockshelter,
15JF671, Jefferson County, Kentucky. Report
submitted to The Corradino Group, Louisville,
KY, in support of the Regional Airport Authority
by Corn Island Archaeology, Louisville, KY.

Bakaletz, S. 1991. Mussel survey of the Big South
Fork National River Recreation Area. Thesis.
Tennessee Technological University, Cookeville,
TN. 62 pp.

Baker, F.C. 1906. A catalogue of the Mollusca of
Illinois. Bulletin of the Illinois State Laboratory
of Natural History 7:53—136.

Bay, R.T., and D.B. Winford. 1984. The mussel fau-
na of the proposed Yatesville Reservoir project
area, Johnson and Lawrence counties, Kentucky.
Submitted to the Huntington District, U.S. Army



KENTUCKY MUSSEL ATLAS

Corps of Engineers, Huntington, WV. United
States Fish and Wildlife Service, Cookeville, TN.
62 pp.

Blalock, H.N., and J.B. Sickel. 1996. Changes in
mussel (Bivalvia: Unionidae) fauna within the
Kentucky portion of Lake Barkley since im-
poundment of the lower Cumberland River.
American Malacological Bulletin 13:111-116.

Blankenship, S. 1971. Notes on Alasmidonta fabula
(Lea) in Kentucky (Unionidae). Nautilus 85:60—
61.

Blankenship, S., and D.R. Crockett. 1972. Changes in
the freshwater mussel fauna of the Rockcastle
River at Livingston, Kentucky. Transactions of
the Kentucky Academy of Science 33:37-39.

Bogan, A.E., and M.E. Raley. 2013. Taxonomic sta-
tus of the Cumberland papershell, Anodontoides
argenteus (Lea, 1840) [formerly Anodontoides
denigrata (Lea, 1852)] (Mollusca: Unionidae).
Final report to United States Fish and Wildlife
Service, Frankfort, KY. 34 pp.

Boone, M.F., J.B. Sickel, C.C. Chandler, and G.L.
Pharris. 1982. Naiades of the lower Cumberland
River, Kentucky. (Abstract). Transactions of the
Kentucky Academy of Science 43:94.

Branson, B.A., and D.L. Batch. 1982. Molluscan
distribution records from the Cumberland River,
Kentucky. Veliger 24:351-354.

Butler, R.S. 2002. Status assessment report for the
rayed bean, Villosa fabalis, occurring in the Mis-
sissippi River and Great Lakes systems (U.S. Fish
and Wildlife Regions 3, 4, and 5, and Canada).
U.S. Fish and Wildlife Service, Asheville, NC. 62
pp-

Butler, R.S. 2002. Status assessment report for the
spectaclecase, Cumberlandia monodonta, occur-
ring in the Mississippi River system (U.S. Fish
and Wildlife Regions 3, 4, 5, and 6). U.S. Fish
and Wildlife Service, Asheville, NC. 69 pp.

Butler, R.S. 2005. Status assessment report for the
rabbitsfoot, Quadrula cylindrica cylindrica, a
freshwater mussel occurring in the Mississippi
River and Great Lakes basins. Prepared for Ohio
River Valley Ecosystem Team, Mollusk Group.
U.S. Fish and Wildlife Service, Asheville, NC.
2008 pp.

Butler, R.S. 2007. Status assessment for the snuffbox,
Epioblasma triquetra, a freshwater mussel occur-
ring in the Mississippi River and Great Lakes ba-

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

285

sins. Prepared for Ohio River Valley Ecosystem
Team, Mollusk Group. U.S. Fish and Wildlife
Service, Asheville, NC. 212 pp.

Butler, R.S., and R.G. Biggins. 2004. Recovery plan
for Cumberland Elktoe (d4lasmidonta atropur-
purea), Oyster Mussel (Epioblasma capsaeform-
is), Cumberland Combshell (Epioblasma brevi-
dens), Purple Bean (Villosa purpurea), and
Rough Rabbitsfoot (Quadrula cylindrical strigil-
lata). U.S. Fish and Wildlife Service, Asheville,
NC. 168 pp.

Call, R.E. 1900. A descriptive illustrated catalogue of
the Mollusca of Indiana. Annual Report. Indiana
Department of Geology and Natural Resources
24:335-535.

Call, S.M. 1992. Molluscan faunal remains. Pages
243-250 in A.G. Henderson, editor. Fort Ancient
cultural dynamics in the middle Ohio Valley.
Monographs in World Archaeology 8, Prehistory
Press, Madison, W1. 404 pp.

Call, S.M. 1993. Molluscan faunal remains. Pages
86—-89 in A. G. Henderson, editor. Prehistoric re-
search at Petersburg (15BE6), Boone Count, Ken-
tucky. University of Kentucky, Department of
Archaeology, Program for Cultural Resource As-
sessment, Archaeological Report 289. 108 pp.

Call, S.M., and P.W. Parmalee. 1981. The discovery
of extant populations of Alasmidonta atropur-
purea (Rafinesque) (Bivalvia: Unionidae) in the
upper Cumberland River basin. Bulletin of the
American Malacological Union, Inc. 1981:42-43.

Call, S. M., and K. Robinson. 1983. Mollusks from
an archaeological site in Woodford County, Ken-
tucky. American Malacological Bulletin 1:31-34.

Casey, J.L. 1986. The prehistoric exploitation of un-
ionacean bivalve molluscs in the lower Tennes-
see-Cumberland-Ohio River valleys in western
Kentucky. Thesis. Simon Fraser University.
Burnaby, British Columbia, Canada. 176 pp.

Casey, J.L. 1987. Aboriginal and modern mussel
assemblages of the lower Cumberland River.
Southeastern Archaeology 6:115-124.

Chandler, C.C. 1982. A survey and ecological study
of the unionid mussel fauna of Kentucky Lake,
Kentucky. Thesis. Murray State University. Mur-
ray, KY. 154 pp.

Cicerello, R.R. 1992. A survey of the unionids (Bi-
valvia: Unionidae) of Middle Fork Rockcastle
River, Kentucky. Kentucky State Nature Pre-



KENTUCKY MUSSEL ATLAS

serves Commission, Technical Report, Frankfort,
KY. 13 pp.

Cicerello, R.R. 1993. A survey of the unionids (Bi-
valvia: Unionidae) of the Rockcastle River, Mid-
dle Fork to Billows, Kentucky. Kentucky State
Nature Preserves Commission, Technical Report,
Frankfort, K. 26 pp.

Cicerello, R.R. 1994. A survey of the unionids (Bi-
valvia: Unionidae) of the Rockcastle River, Bil-
lows, Kentucky, to the Cumberland River. Ken-
tucky State Nature Preserves Commission, Tech-
nical Report, Frankfort, KY. 22 pp.

Cicerello, R.R. 1994. Status survey of the Kentucky
creekshell, Villosa ortmanni, a United States Fish
and Wildlife Service candidate for listing. Report
submitted to the Kentucky Department of Fish
and Wildlife Resources, Frankfort, KY. 34 pp.

Cicerello, R.R. 1995. A survey of the unionids (Bi-
valvia: Unionidae) of Marsh Creek, McCreary
County, Kentucky. Kentucky State Nature Pre-
serves Commission, Technical Report, Frankfort,
KY. 21 pp.

Cicerello, R.R. 1996. A survey of the unionids (Bi-
valvia: Unionidae) of the Red Bird River, Clay
and Leslie counties, Kentucky. Kentucky State
Nature Preserves Commission, Technical Report,
Frankfort, KY. 15 pp.

Cicerello, R.R. 1996. A survey of the unionids (Bi-
valvia: Unionidae) of Rock Creek, McCreary
County, Kentucky. Kentucky State Nature Pre-
serves Commission, Technical Report, Frankfort,
KY. 11 pp.

Cicerello, R.R. 1997. A survey of the unionids (Bi-
valvia: Unionidae) of the Red River in Daniel
Boone National Forest, Kentucky. Kentucky State
Nature Preserves Commission, Technical Report,
Frankfort, KY. 18 pp.

Cicerello, R.R. 1999. A survey of the freshwater
mussels (Mollusca: Unionoidea) of the Green
River, Green River Lake Dam to Mammoth Cave
National Park, Kentucky. Prepared for Endan-
gered Species Field Office, United States Fish
and Wildlife Service, Asheville, NC. Kentucky
State Nature Preserves Commission, Technical
Report, Frankfort, Kentucky. 27 pp.

Cicerello, R.R. 2005. Status survey of the Kentucky
creekshell, Villosa ortmanni, an imperiled mussel
endemic to the Green River system, Kentucky.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

286

Submitted to United States Fish and Wildlife Ser-
vice, Asheville, NC. 26 pp.

Cicerello, R.R., and R. R. Hannan. 1990. Survey of
the freshwater unionids (mussels) (Bivalvia: Mar-
garitiferidae and Unionidae) in the Green River in
Mammoth Cave National Park, Kentucky. Ken-
tucky State Nature Preserves Commission, Tech-
nical Report, Frankfort, KY. 44 pp.

Cicerello, R.R., and E.L. Laudermilk. 1997. Continu-
ing decline in the freshwater unionid (Bivalvia:
Unionoidea) fauna in the Cumberland River
downstream from Cumberland Falls, Kentucky.
Transactions of the Kentucky Academy of Sci-
ence 58:55-59.

Cicerello, R.R., and E.L. Laudermilk. 2001. Distribu-
tion and status of freshwater mussels (Bivalvia:
Unionoidea) in the Cumberland River basin up-
stream from Cumberland Falls, Kentucky. Journal
of the Kentucky Academy of Science 62:26-34.

Cicerello, R.R., M.L. Warren, Jr., and G.A. Schuster.
1991. A distributional checklist of the freshwater
unionids (Bivalvia: Unionoidea) of Kentucky.
American Malacological Bulletin 8(2):113-129.

Claassen, C.P. 2005. An analytical study of shellfish
from the DeWeese Mound, Kentucky. Pages 279—
293 in W.H. Marquardt and P.J. Watson, editors.
Archaeology of the middle Green River region,
Kentucky. Institute of Archacology and Paleoen-
vironmental Studies, University of Florida, Mon-
ograph 5. 657 pp

Clark, C.F. 1988. Some freshwater mussels from the
Red River drainage, Kentucky. Malacology Data
Net 2(3/4):100-103.

Clarke, A.H. 1981. Determination of the precise geo-
graphical areas occupied by four endangered spe-
cies of freshwater mollusks. Final report from
ECOSEARCH, Inc. to the United States Fish and
Wildlife Service, Twin Cities, MN. 207 pp.

Clarke, A.H. 1981. The tribe Alasmidontini (Un-
ionidae: Anodontinae), Part I: Pegias, Alasmidon-
ta, and Arcidens. Smithsonian Contributions to
Zoology 326:1-101.

Clarke, A.H. 1981. The freshwater Molluscs of Can-

Museum of Natural
es/National Museum of Canada, Ottawa, Canada.
446 pp.

Clarke, A.H. 1983. The distribution and relative
abundance of Lithasia pinguis (Lea), Pleurobema
plenum (Lea), Villosa trabalis (Conrad), and Epi-

ada. National Scienc-



KENTUCKY MUSSEL ATLAS

oblasma sampsoni (Lea). American Malacologi-
cal Bulletin 1:27-30.

Clarke, A.H. 1985. The tribe Alasmidontini (Un-
ionidae: Anodontinae), Part II: Lasmigona and
Simpsonaias. Smithsonian Contributions to Zool-
ogy 399:1-75.

Clarke, A.H. 1995. Survey of mussel beds in the low-
er Ohio River (ORM 438.1 to 981.0). Prepared
for Louisville District, United States Army Corps
of Engineers. 123 pp.

Clench, W.J. 1926. Some notes and a list of shells
from Rio, Kentucky. Nautilus 40:7-12, 65-67.
Clench, W.J., and H. van der Schalie. 1944. Notes on
naiades from the Green, Salt, and Tradewater riv-
ers in Kentucky. Papers of the Michigan Acade-

my of Arts, Science and Letters 29:223-229.

Clinger, C.G. 1974. A pre-impoundment study of
Cave Run Lake. Thesis. Eastern Kentucky Uni-
versity, Richmond, KY.

Cochran, T.G. 1993. Effects of commercial exploita-
tion on unionid density and habitat use in the
Green and Barren Rivers, Kentucky. Thesis. Ten-
nessee Technological University, Cookeville, TN.
54 pp.

Cochran, T.G., and J.B. Layzer. 1993. Effects of
commercial harvest on unionids habitat use in the
Green and Barren rivers, Kentucky. Pages 61-65
in K.S. Cummings, A.C. Buchanan and L.M.
Koch, editors. Conservation and management of
freshwater mussels. Proceeding of an Upper Mis-
sissippi River Conservation Committee Symposi-
um, 12—14 October 1992, St. Louis, MO.

Culp, J.J., A.C. Shepard, and M.A. McGregor. 2009.
Fish hosts of the Pyramid Pigtoe (Pleurobema
rubrum). Southeastern Naturalist 8:19-22.

Dames and Moore. 1980. Mussel survey findings in
the vicinity of the Wm. H. Zimmer Nuclear Pow-
er Station for the Cincinnati Gas & Electric Com-
pany. Dames and Moore, Cincinnati, OH. 25 pp.

Danglade, E. 1922. The Kentucky River and its mus-
sel resources. United States Bureau of Fisheries
Document No. 934:1-8.

Daniels, B.E., and G.A. Schuster. 2000. Assessment
of a freshwater mussel (Mollusca: Bivalvia)
community in the Licking River, at Butler, Pend-
leton County, Kentucky. EPA Account Number:
C994861-98. Eastern Kentucky University,
Richmond, KY. 56 pp.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

287

Dinkins, D.R. 2014. Survey for freshwater mussels in
North Fork Licking River for the Columbia Gas
Transmission, LLC, E Systems Project, Robert-
son/Bracken County, Kentucky. Prepared for:
CH2M Hill Engineers, Inc., and Columbia Gas
Transmission, LLC, by Dinkins Biological Con-
sulting, Powell, TN.

DiStefano, R.J. 1984. Freshwater mussels (Bivalvia:
Unionidae) of Horse Lick Creek, Rockcastle Riv-
er, Kentucky. Nautilus 98:110—-113.

Dourson, D. 1998. Prehistoric mussel utilization on
the Daniel Boone National Forest. Pages 179-181
in C.R. Isom, editor. Daniel Boone National For-
est Heritage Resource Program Annual Report
1997. Southern Region, United States Department
of Agriculture. 217 pp.

EA Engineering, Science and Technology. 2007.
Freshwater mussel survey of the Ohio River at
Smithland Lock and Dam (ORM 918.5). EA En-
gineering, Science and Technology, Sparks, MD.
7 pp.

Ecological Specialists, Inc. 1993. Ohio River unionid
survey. Ohio River miles 516.0 to 524.0. Prepared
for Nugent Sand Company. Ecological Special-
ists, Inc., St. Peters, MO. 24 pp.

Ecological Specialists, Inc. 1994. Unionid mussel
survey at three Ohio River bridges. Prepared for
Ohio Department of Transportation. Ecological
Specialists, Inc., St. Peters, MO. 25 pp.

Ecological Specialists, Inc. 1999. Characterization of
a unionid community along the Ohio bank near
the Greenup Locks and Dam: Ohio River miles
340.5 to 343.0. Prepared for Burgess & Niple,
Limited. Ecological Specialists, Inc., St. Peters,
MO. 18 pp.

Ecological Specialists, Inc. 2000. Final report: fresh-
water mussels (Bivalvia: Unionidae) of the upper
Ohio River. Ecological Specialists, Inc., St. Pe-
ters, MO. 99 pp.

Eco-Tech Consultants, Inc. 2007. Green River fresh-
water mussel survey for the Green/Taylor water
treatment plant (SAI#KY20041201-1724), Green
County, Kentucky. Eco-Tech Consultants, Inc.,
Frankfort, KY. 18 pp.

Environmental Science and Engineering, Incorpo-
rated. 1992. Freshwater mussel survey. Ohio Riv-
er mile 918.5 to 938.9. Report prepared for Unit-
ed States Army Corps of Engineers, Louisville



KENTUCKY MUSSEL ATLAS

District, Environmental Science and Engineering,
Incorporated, St. Louis, MO. 41 pp.

Evans, R. 2008. Year 1 update of freshwater mollusk
monitoring in the South Fork Kentucky River sys-
tem. Ellipsaria 10:12—13.

Evans, R. 2010. Freshwater mollusk monitoring in
the South Fork Kentucky River system. Kentucky
[State] Nature Preserves Commission, Frankfort,
KY. 88 pp.

Evans, R. 2012. Recent monitoring of the freshwater
mollusks of Kinniconick Creek, Kentucky, with
comments on potential threats. Walkerana 15:17—
26.

Fortenbery, D.C. 2008. Mussel survey at Cumberland
River mile 4.8-5.2 along the left descending bank
in Livingston County, Kentucky. Mainstream
Commercial Divers, Inc., Murray, KY. 23 pp.

Fortenbery, D.C. 2008. Mussel survey at Cumberland
River mile 9.0-10.5 along the left descending
bank in Livingston County, Kentucky. Main-
stream Commercial Divers, Inc., Murray, KY. 43
pp.

Fortenbery, D.C. 2009. Mussel survey and monitor-
ing at Cumberland River mile 16.2—17.0 along the
right descending bank in Livingston County, Ken-
tucky. Mainstream Commercial Divers, Inc.,
Murray, KY. 47 pp.

Fortenbery, D.C. 2009. Mussel survey between ap-
proximate Green River mile 80.9 and 81.7 along
the right descending bank in Ohio County, Ken-
tucky. Mainstream Commercial Divers, Inc.,
Murray, KY. 21 pp.

Fortenbery, D.C. 2009. Mussel survey between ap-
proximate Ohio River mile 856.6 and 857.5, and
between approximate Ohio River mile 857.8 and
858.0, along the right descending bank, Union
County, KY, and Gallatin County, IL. Main-
stream Commercial Divers, Inc., Murray, KY. 41
pp.

Fortenbery, D.C. 2010. Mussel survey between ap-
proximate Ohio River mile 317.9 and 318.5 along
the right descending bank for a permit applica-
tion. Mainstream Commercial Divers, Inc., Mur-
ray, KY. 19 pp.

Fortenbery, D.C. 2010. A mussel survey between
approximate Ohio River mile 928.7 and 929.2
along the left descending bank for a permit appli-
cation for the Ingram Materials Company facility.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

288

Mainstream Commercial Divers, Inc., Murray,
KY. 30 pp.

Fortenbery, D.C. 2010. Mussel relocation and base-
line monitoring survey at proposed Shawneetown
Harbor Services, Inc. barge fleeting impact area
Ohio River mile 858.8-859.0, Union County,
Kentucky. Mainstream Commercial Divers, Inc.,
Murray, KY. 56 pp.

Fortenbery, D.C. 2011. Mussel survey conducted
between Tennessee River mile 14.0 and 14.2
along the left descending bank. Mainstream
Commercial Divers, Inc., Murray, KY. 25 pp.

Gooch, C.H., W.J. Pardue, and D.C. Wade. 1979.
Recent mollusk investigations on the Tennessee
River 1978. Draft. Tennessee Valley Authority,
Division of Environmental Planning, Water Qual-
ity and Ecology Branch, Muscle Shoals, AL., and
Chattanooga, TN. 126 pp.

Goodrich, C., and H. van der Schalie. 1944. A revi-
sion of the Mollusca of Indiana. American Mid-
land Naturalist 32:257-326.

Gordon, M.E. 1991. Alasmidonta atropurpurea. Re-
port submitted to The Nature Conservancy, Ar-
lington, VA.

Gordon, M.E. 1991. Aquatic Mollusca of the Rough
River in the vicinity of the Fort Hartford mine
site, Ohio County, Kentucky. Final Report pre-
pared for Environmental and Safety Designs, In-
corporated, Memphis, TN.

Gordon, M.E. 1993. 1993 survey of Green River
(Kentucky) mussels (Unionoidea). Prepared for
Kentucky Department of Fish and Wildlife Re-
sources, Frankfort, KY.

Gordon, M.E. 1995. Anodontoides denigratus (Lea)
(Bivalvia: Unionoida) from the upper Cumber-
land River system. Report prepared for U.S. Fish
and Wildlife Service, Asheville, NC. 20 pp.

Groves, K.M. 2000. Survey of the Unionidae and
bioassessment of fish and macroinvertebrates of
Sinking Creek, Laurel County, Kentucky. Thesis.
Eastern Kentucky University, Richmond, KY. 36
pp.

Haag, W.R., and M.L. Warren, Jr. 2004. Species
richness and total population size of freshwater
mussels in Horse Lick Creek, Kentucky in 2003.
Final report. USDA Forest Service, Oxford, MS.
43 pp.

Hagman, T.E. 2000. Stress analysis and mussel (Bi-
valvia: Unionidae) bed mapping of Buck Creek in



KENTUCKY MUSSEL ATLAS

Pulaski County, Kentucky, utilizing geographic
information systems with special emphasis on the
four endangered mussel species living in the
stream. Thesis. Eastern Kentucky University,
Richmond, KY. 90 pp.

Hannan, R.R., R.R. Cicerello, E.D. Keithan, M.L.
Giovannini, and L.J. Andrews. 1984. Aquatic bio-
ta and water quality and quantity survey of the
Kentucky Oil Shale Region. Kentucky Nature
Preserves Commission, Technical Report, Frank-
fort, KY.

Hardison, B.S., and J.B. Layzer. 2001. Relations be-
tween complex hydraulics and the localized dis-
tribution of mussels in three regulated rivers.
Regulated Rivers: Research and Management
17:77-84.

Harker, D.F., Jr., S.M. Call, M.L. Warren, Jr., K.E.
Camburn, and P. Wigley. 1979. Aquatic biota and
water quality survey of the Appalachian Province,
Eastern Kentucky. Kentucky Nature Preserves
Commission, Technical Report, Frankfort, KY.

Harker, D.F., Jr., M.L. Warren, Jr., K.E. Camburn,
S.M. Call, G.J. Fallo, and P. Wigley. 1980.
Aquatic biota and water quality survey of the up-
per Cumberland River basin. Kentucky Nature
Preserves Commission, Technical Report, Frank-
fort, KY. 679 pp.

Harker, D.F., Jr., M.L. Warren, Jr., K.E. Camburn,
and R.R. Cicerello. 1981. Aquatic biota and water
quality survey of the western Kentucky coal field.
Kentucky Nature Preserves Commission, Tech-
nical Report, Frankfort, KY. 896 pp.

Havlik, M.E. 1992. A survey of unionid mollusks
(Mollusca: Bivalvia: Unionidae) from Ohio River
mile 938.9 to 981.0, between Paducah, KY, and
Cairo, IL. Malacological Consultants, La Crosse,
WI. 78 pp.

Heinricher, J.R., and J.B. Layzer. 1999. Reproduction
by individuals of a nonreproducing population of
Megalonaias nervosa (Mollusca: Unionidae) fol-
lowing translocation. American Midland Natural-
ist 141:140-148.

Hoggarth, M.A. 2005. Report on a mussel survey for
Floyds Fork and Bullskin Creek in Jefferson and
Shelby counties, Kentucky: Interstate 64 widen-
ing project. Otterbein College, Westerville, OH.
16 pp.

Hoggarth, M.A. 2009. Report on a survey from mus-
sels from Garrison Creek and tributaries, Boone

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

289

County, Kentucky. Otterbein College, Wester-
ville, OH. 11 pp.

Horn, K.J. 1984. Orientation of Lampsilis radiata
luteola (Bivalvia: Unionidae) in the East Fork of
the Little Sandy River, Boyd County, Kentucky.
(Abstract). American Malacological Union Bulle-
tin 1984:86.

Houp, R.E. 1980. A survey of the mussels of the Red
River (wild river segment) in eastern Kentucky.
Transactions of the Kentucky Academy of Sci-
ence 41:55-56.

Houp, R.E. 1993. Observations on long-term effects
of sedimentation on freshwater mussels (Mollus-
ca: Unionidae) in the North Fork of Red River,
Kentucky. Transactions of the Kentucky Acade-
my of Science 54:93-97.

Houp, R.E., and K.L. Smathers. 1995. Extended
monitoring of mussels (Bivalvia: Unionidae) in
the Rockcastle River at Billows, Kentucky, an
historical site. Transactions of the Kentucky
Academy of Science 56:114-116.

Hunter/ESE. 1990. Report of the 1989 monitoring
study of relocated mussels near Ripley, Ohio.
Hunter/ESE, St. Louis, MO.

Isom, B.G. 1969. The mussel resource of the Tennes-
see River. Malacologia 7:397—425.

Isom, B.G. 1971.
faunal survey vicinity of Paradise Steam Plant,
Kentucky. September 22-24, 1970. Environmen-
tal Biology Branch, Tennessee Valley Authority,
Muscle Shoals, AL. 6 pp.

Isom, B. 1974. Mussels of the Green River, Ken-
tucky. Transactions of the Kentucky Academy of
Science 35:55-57.

Jenkinson, J.J. 1992. Proposed new mooring cells
downstream from Kentucky Dam. Freshwater
mussel survey. Tennessee Valley Authority. 11
pp.

Jenkinson, J.J. 1999. Proposed new mooring buoys
for the Kentucky Dam tailwater. Freshwater mus-
sel survey report. Tennessee Valley Authority. 10
pp.

Jenkinson, J.J. 2009. Mussels above the falls. Ellip-
saria 11:10-11.

Johnson, R.I. 1978. Systematics and zoogeography of
Plagiola (=Dysnomia=Epioblasma), an almost
extinct genus of freshwater mussels (Bivalvia:
Unionidae) from middle North America. Bulletin

Green River macroinvertebrate



KENTUCKY MUSSEL ATLAS

of the Museum of Comparative
148:239-321.

Jones, J.W. 2004. A holistic approach to taxonomic
evaluation of two closely related endangered
freshwater mussel species, the oyster mussel
(Epioblasma capsaeformis) and tan riffleshell
(Epioblasma florentina walkeri). Thesis. Virginia
Polytechnic Institute and State University,
Blacksburg, VA.

Jones, J.W., and R.J. Neves. 2010. Descriptions of a
new species and a new subspecies of freshwater

Zoology

mussels, Epioblasma ahlstedti and Epioblasma
florentina aureola (Bivalvia: Unionidae), in the
Tennessee River drainage, USA. Nautilus
124:77-92.

Jones, I.W., R.J. Neves, S.A. Ahlstedt, and E.M. Hal-
lerman. 2006. A holistic approach to taxonomic
evaluation of two closely related endangered
freshwater mussel species, the Oyster mussel
Epioblasma capsaeformis and Tan riffleshell Epi-
oblasma florentina walkeri (Bivalvia: Unionidae).
Journal of Molluscan Studies 72:267-283.

Jordan, S.J. 1980. Macroinvertebrates, and reservoir
discharge: effects of Cave Run Lake on tailwater
communities. Thesis. Morehead State University,
Morehead, KY. 71 pp.

Kane, M.A. 1990. The predation of freshwater bi-
valves by muskrats (Ondatra zibethicus) in the
Licking River, at Moores Ferry, Kentucky. The-
sis. Eastern Kentucky University, Richmond, KY.
64 pp.

Kentucky Department of Fish and Wildlife Re-
sources. 2013. Clay Wildlife Management Area
monitoring site and cooperative effort with the
Pennsylvania Game and Boat Commission to re-
introduce the northern riffleshell, Epioblasma
torulosa rangiana. Annual Research Highlights
6:102-104.

Kentucky Division of Water. 1986. Floyds Fork
drainage biological and water quality investiga-
tion for stream use designation. Kentucky De-
partment for Environmental Protection, Division
of Water, Biological Section, Technical Report 3.
152 pp.

Kentucky Division of Water. 1986. Slate Creek
drainage biological and water quality investiga-
tion for stream use designation. Kentucky De-
partment for Environmental Protection, Kentucky

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

290

Division of Water, Water Quality Branch, Biolog-
ical Section, Technical Report 18. 61 pp.

Kentucky Division of Water. 1989. Miller Creek
drainage biological and water quality investiga-
tion for stream use designation. Kentucky De-
partment for Environmental Protection, Division
of Water, Ecological Support Section, Technical
Report 25. 93 pp.

Kentucky Division of Water. 1991. Cypress Creek
drainage (Tennessee River system) biological and
water quality investigation. Kentucky Department
for Environmental Protection, Kentucky Division
of Water, Water Quality Branch, Technical Re-
port 34. 93 pp.

Kentucky Division of Water. 1992. A biological and
water quality investigation of the North Fork
Elkhorn Creek drainage (Kentucky River system).
Kentucky Department for Environmental Protec-
tion, Kentucky Division of Water, Water Quality
Branch, Ecological Section, Technical Report 42.
170 pp.

Kentucky Division of Water. 1994. Cumberland Riv-
er biological and water quality investigation. Wild
River segment. Kentucky Department for Envi-
ronmental Protection, Kentucky Division of Wa-
ter, Water Quality Branch, Ecological Support
Section, Technical Report 43. 74 pp.

Kentucky Division of Water. 1997. Upper Salt River
biological and water quality investigation. Ken-
tucky Department for Environmental Protection,
Kentucky Division of Water, Water Quality
Branch, Ecological Support Section, Technical
Report 35. 103 pp.

Kessler, J., and A. Miller. 1978. Observations on
Anodonta grandis (Unionidae) in Green River
Lake, Kentucky. Nautilus 92:125-129.

Kornman, L.E. 1983. Muskellunge streams investiga-
tion at Kinniconick and Tygarts creeks. Kentucky
Department of Fish and Wildlife Resources, Fish-
eries Bulletin 68:1-62.

Kornman, L.E. 1999. Muskellunge streams investiga-
tion in Little Sandy River and Salt Lick Creek.
Kentucky Department of Fish and Wildlife Re-
sources, Fisheries Bulletin 100:1-50.

Kreisa, P.P. 1991. Faunal analysis. Pages 113-130 in
C.M. Niquette, editor. Excavations at the Andalex
Village (15HK22) Hopkins County, Kentucky.
Prepared by Cultural Resource Analysts, Inc.,
Lexington, KY.



KENTUCKY MUSSEL ATLAS

Lamarck, J.B.B.A. 1819. Histoire naturelle des ani-
maux sans vertebres. 8 volumes. Paris.

Laudermilk, E.L. 1993. A survey of the unionids (Bi-
valvia: Unionidae) of the mainstream Licking
River and selected tributaries below Cave Run
Reservoir, Kentucky. Thesis. Eastern Kentucky
University, Richmond, KY. 75 pp.

Layzer, J.B. 1994. Zebra mussel impacts on endan-
gered unionids. 1994 Annual Report. Tennessee
Cooperative Fishery Research Unit, Tennessee
Technological University, Cookeville, TN.

Layzer, J.B. 2002. Status of the freshwater mussel
fauna in the Green River within the Mammoth
Cave National Park — a preliminary assessment.
Pages 51-53 in Ninth Annual Mammoth Cave
Science Conference. Mammoth Cave, KY.

Layzer, J.B., and R.M. Anderson. 1992. Impacts of
the coal industry on rare and endangered aquatic
organisms of the upper Cumberland River basin.
Final report submitted to Kentucky Department of
Fish and Wildlife Resources, Frankfort, Kentucky
and Tennessee Wildlife Resources Agency,
Nashville, TN. 118 pp.

Layzer, J.B., and D. Crigger. 2001. The relationship
between stream discharge and mussel recruitment.
Final report research work order 30. Tennessee
Cooperative Fishery Research Unit, Tennessee
Technological University, Cookeville, TN. 30 pp.

Layzer, J.B., and L.M. Madison. 1994. Status of the
mussel fauna in Horse Lick Creek. Final report
submitted to Kentucky Chapter of The Nature
Conservancy, Lexington, KY.

Layzer J.B., L.M. Madison. 1995. Microhabitat use
by freshwater mussels and recommendations for
determining their instream flow needs. Regulated
Rivers: Research and Management 10:329-345.

Layzer, J.B., and L.M. Madison. 2000. Enhancement
of endangered mussels in Horse Lick Creek. An-
nual report FY99-00. Tennessee Cooperative
Fishery Research Unit, Tennessee Technological
University, Cookeville, TN. 11 pp.

Layzer, J.B., B.S. Houslet, and L.M. Madison. 1996.
Monitoring mussel populations, and age and
growth of Villosa taeniata in Horse Lick Creek.
Tennessee Cooperative Fishery Research Unit,
Tennessee Technological University, Cookeville,
TN. 43 pp.

Layzer, J.B., T.R. Brady, and R.R. Cicerello. 2001.
Status of the mussel fauna in the Green River be-

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

291

tween Mammoth Cave National Park and Green
River Dam. Final Report submitted to The Nature
Conservancy, Campbellsville, KY. 19 pp.

Lea, I. 1831. Observation on the naiads, and descrip-
tions of new species of that and other families.
Transactions of the American Philosophical Soci-
ety 4 (New Series):63—121, 16 plates.

Lea, 1. 1834. Observations on the naiads; and descrip-
tions of new species of that, and other families.
Transactions of the American Philosophical Soci-
ety 5 (New Series):23—-119, 19 plates.

Lea, 1. 1840. Descriptions of new fresh water and
land shells. Proceedings of the American Philo-
sophical Society 1(13):284-289.

Lea, 1. 1870. A synopsis of the Family Unionidae.
Fourth edition. H. C. Lea, Philadelphia, PA. 184
pp.

Levine, T. 2013. 2010-2012 mussel survey of the
Clarks River, a tributary of the Tennessee River,
Kentucky. Murray State University, Murray, KY.
63 pp.

Lewis, C.E. 2003. Freshwater mussel assessment of
the Ohio River (miles 923.8-924.4) along the
Kentucky shoreline in a proposed dredge area.
Mainstream Commercial Divers, Inc., Murray,
KY. 29 pp.

Lewis, C.E. 2006. 2005 mussel survey of the East
Fork of the Clarks River within Clarks River Na-
tional Wildlife Refuge in Marshall and McCrack-
en counties, Kentucky. Prepared for United States
Fish and Wildlife Service Clarks River National
Wildlife Refuge. Mainstream Commercial Divers,
Inc., Murray, KY. 51 pp.

Lewis, C.E. 2007. Evaluation of mollusk resources in
the Ohio River at miles 938.2-938.8 and 947.5—
948.3 in McCracken County, Kentucky. Main-
stream Commercial Divers, Inc., Murray, KY. 33
pp.

Lewis, C.E. 2007. Mussel survey at Ohio River mile
858.2-859.7, along the left descending bank in
Union County, Kentucky. Mainstem Commercial
Divers, Inc. Murray, KY. 21 pp.

Lewis, C.E. 2007. Mussel survey at Ohio River mile
858.7-859.7, along the right descending bank in
Gallatin County, Illinois. Mainstem Commercial
Divers, Inc. Murray, KY. 29 pp.

Lewis, C.E. 2007. Mussel relocation at Cumberland
River mile 16.7 along the right descending bank



KENTUCKY MUSSEL ATLAS

in Livingston County, Kentucky. Mainstem
Commercial Divers, Inc. Murray, KY. 14 pp.

Lewis, C.E. 2007. Mussel survey at Green River mile
32.0-33.0 along the left descending bank in Hen-
derson County, Kentucky. Mainstem Commercial
Divers, Inc. Murray, KY. 17 pp.

Lewis, C.E. 2007. Evaluation of mollusk resources in
the Cumberland River, Barkley Dam tailwater,
year 2007. Mainstream Commercial Divers, Inc.,
Murray, KY. 21 pp.

Lewis, C.E., and J.B. Sickel. 2003. Mussel survey for
Southern Coal Handling Co., Inc., Tennessee
River miles 12.6-13.8 R, Livingston County,
Kentucky. Mainstream Commercial Divers, Inc.,
Murray, KY. 26 pp.

Lewis, C.E., and J.B. Sickel. 2005. Mussel survey for
John Henry quarries, LLC, at Tennessee River
miles 18.4-19.3 R, Livingston County, Kentucky.
Mainstream Commercial Divers, Inc., Murray,
KY. 23 pp.

Lewis, C.E., and J.B. Sickel. 2007. Evaluation of
mollusk resources in the Tennessee River, Ken-
tucky Dam tailwater, year 2007. Mainstream
Commercial Divers, Inc., Murray, KY. 15 pp.

Lewis, C.E., J.B. Sickel, and J. Orr. 2006. Long-term
monitoring of the mussel community and habitat
in the Tennessee River in association with con-
struction and operation of a navigation lock addi-
tion at Kentucky Lock and Dam: year 2005-2006.
Mainstream Commercial Divers, Inc., Murray,
KY.

Lewis Environmental Consulting. 2008. Mussel sur-
vey at Tennessee River mile 18.9-19.8 along the
right descending bank in Livingston County, Ken-
tucky. Prepared for Hartco Contractors, Paducah,
KY. 28 pp.

Lewis Environmental Consulting. 2008. Mussel sur-
veys at Barren River miles 7.7, 9.7, 12, and 14 in
Warren County, Kentucky to assess pipeline
crossing impacts to mussel beds. Report to Gulf-
star Energy, LLC, Morgantown, KY. 84 pp.

Lewis Environmental Consulting. 2008. Mussel sur-
vey at Tennessee River mile 8.3-9.0 along the left
descending bank in Marshall County, Kentucky.
Prepared for Van Rudolph by Lewis Environmen-
tal Consulting, LLC, Murray, KY. 26 pp.

Lewis Environmental Consulting. 2009. Mussel sur-
vey at Ohio River mile 800.9-801.2 along the left
descending bank in Henderson County, Kentucky.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

292

Lewis Environmental Consulting, LLC, Murray,
KY. 22 pp.

Lewis Environmental Consulting. 2010. Mussel sur-
vey and mussel relocation at the Kentucky Lake
federal mooring cells at Tennessee River mile
25.5 R. Lewis Environmental Consulting, LLC,
Murray, KY. 21 pp.

Lewis Environmental Consulting. 2010. Mussel sur-
vey at Cumberland River miles 13.0-14.4 and
14.8-15.3 along the right descending bank in Liv-
ingston County, Kentucky. Lewis Environmental
Consulting, LLC, Murray, KY. 31 pp.

Lewis Environmental Consulting. 2011. 2010 mussel
survey of Green River pools 2, 3, and 4. Lewis
Environmental Consulting, LLC, Murray, KY.
201 pp.

Mainstream Commercial Divers, Inc. 2003. Freshwa-
ter mussel assessment of the Ohio River (miles
923.8-924.4) along the Kentucky shoreline in a
proposed dredge area. Mainstream Commercial
Divers, Inc., Murray, KY. 29 pp.

McClane Environmental Services. 2001. Louisville
Corps of Engineers 2001 Ohio River unionid sur-
veys. Ohio River miles 789.5, 947.5-949, and
959-962. McClane Environmental Services, St.
Louis, MO. 30 pp.

McGregor, M.A. 2002. The Kentucky Department of
Fish and Wildlife Resources’ aquatic restoration
initiative to recover endangered mussels, phase I:
preliminary field surveys, development of educa-
tional materials, and early research with propaga-
tion of Ohio River species. Annual report. July 1,
2001 to September 30, 2002. Kentucky Depart-
ment of Fish and Wildlife Resources, Frankfort,
KY. 10 pp.

McGregor, M.A. 2003. The Kentucky Department of
Fish and Wildlife Resources’ (KDFWR) aquatic
restoration initiative to recover endangered mus-
sels, phase I: early stage culture and propagation
of Ohio River species. Annual report. Oct 1, 2002
to September 30, 2003. Kentucky Department of
Fish and Wildlife Resources, Frankfort, KY. 11
pp.

McGregor, M.A. 2004. The Kentucky Department of
Fish and Wildlife Resources’ (KDFWR) aquatic
restoration initiative to recover endangered mus-
sels, phase I: early stage culture and propagation
of Ohio River drainage imperiled species. Annual
report. Oct 1, 2003 to September 30, 2004. Ken-



KENTUCKY MUSSEL ATLAS

tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 9 pp.

McGregor, M.A. 2005. The Kentucky Department of
Fish and Wildlife Resources’ (KDFWR) aquatic
restoration initiative to recover endangered mus-
sels, phase I: early stage culture and propagation
of Ohio River drainage imperiled species. Annual
report. Oct 1, 2004 to September 30, 2005. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 22 pp.

McGregor, M.A. 2006. The Kentucky Department of
Fish and Wildlife Resources’ (KDFWR) aquatic
restoration initiative to recover endangered mus-
sels, phase I: early stage culture and propagation
of Ohio River drainage imperiled species. Annual
report. Oct 1, 2005 to September 30, 2006. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 43 pp.

McGregor, M.A., J. Culp, A.C. Shepard, and F.
Vorisek. 2007. The Kentucky Department of Fish
and Wildlife Resources’ (KDFWR) aquatic resto-
ration initiative to recover endangered mussels,
phase I: early stage culture and propagation of
Ohio River drainage imperiled species. Annual
report. Oct 1, 2006 to September 30, 2007. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 67 pp.

McGregor, M.A., J. Culp, A.C. Shepard, and F.
Vorisek. 2008. The Kentucky Department of Fish
and Wildlife Resources’ (KDFWR) aquatic resto-
ration initiative to recover endangered mussels,
phase I: early stage culture and propagation of
Ohio River drainage imperiled species. Annual
report. Oct 1, 2007 to September 30, 2008. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 63 pp.

McGregor, M.A., J. Culp, A.C. Shepard, and F.
Vorisek. 2009. The Kentucky Department of Fish
and Wildlife Resources’ (KDFWR) aquatic resto-
ration initiative to recover endangered mussels,
phase I: early stage culture and propagation of
Ohio River drainage imperiled species. Annual
report. Oct 1, 2008 to September 30, 2009. Ken-
tucky Department of Fish and Wildlife Resources,
Frankfort, KY. 10 pp.

McMurray, S.E., and G.A. Schuster. 1996. Reproduc-
tion in a freshwater unionid (Mollusca: Bivalvia)
community downstream of Cave Run Reservoir
in the Licking River at Moores Ferry, Kentucky.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

293

Prepared for Kentucky Department of Fish and
Wildlife Resources. Department of Biological
Sciences, Eastern Kentucky University, Rich-
mond, KY. 90 pp.

McMurray, S.E., G.A. Schuster, and B.A. Ramey.
1999. Possible decline in reproduction in a fresh-
water unionid (Mollusca: Bivalvia) community in
the Licking River at Butler, Kentucky. Journal of
the Kentucky Academy of Science 60:67-72.

McMurray, S.E., G.A. Schuster, and B.A. Ramey.
1999. Recruitment in a freshwater unionid (Mol-
lusca: Bivalvia) community downstream of Cave
Run Lake in the Licking River, Kentucky. Ameri-
can Malacological Bulletin 15:57—63.

McMurray, S., R. Pierce, and J. Brumley. 2010.
Qualitative Mussel Survey of the Floyds Fork
Watershed. Kentucky Division of Water, Frank-
fort, KY.

Miller, A.C., and B.S. Payne. 1990. An investigation
of freshwater mussels (Unionidae) in the Tennes-
see River below Kentucky Lock and Dam. Tech-
nical report EL-90, Department of the Army Wa-
terways Experiment Station, Vicksburg, MS. 26
pp-

Miller, A.C., and B.S. Payne. 1991. Investigation of
freshwater mussels (Unionidae) at selected sites
in the Lower Ohio and Cumberland Rivers, Sep-
tember 1990. Technical Report EL-91-9, Depart-
ment of the Army Waterways Experiment Station,
Vicksburg, MS. 39 pp.

Miller, A.C., and B.S. Payne. 1993. Survey for
freshwater mussels (Unionidae) in the lower
Green and Barren Rivers, Kentucky, 1992. Tech-
nical Report EL-93-8. United States Army Engi-
neer Waterways Experiment Station, Vicksburg,
MS.

Miller, A.C., L. Rhodes, and R. Tippit. 1984. Chang-
es in the naiad fauna of the Cumberland River be-
low Lake Cumberland in central Kentucky. Nauti-
lus 98:107-110.

Miller, A.C., B.S. Payne, and T. Siemsen. 1986. De-
scription of the habitat of the endangered mussel
Plethobasus cooperianus. Nautilus 100:14—18.

Miller, A.C., B.S. Payne, and R. Tippit. 1992. Char-
acterization of a freshwater mussel (Unionidae)
community immediately downriver of Kentucky
Lock and Dam in the Tennessee River. Transac-
tions of the Kentucky Academy of Science
53:154-161.



KENTUCKY MUSSEL ATLAS

Miller, A.C., B.S. Payne, and L.T. Neill. 1994. A
recent re-evaluation of the bivalve fauna of the
lower Green River, Kentucky. Transactions of the
Kentucky Academy of Science 55:46—54.

Morey, D.F., and G.M. Crothers. 1998. Clearing up
clouded waters: paleoenvironmental analysis of
freshwater assemblages from the Green River
shell middens, western Kentucky. Journal of Ar-
chaeological Science 25:907-926.

Morey, D.F., G.M. Crothers, J.K. Stein, J.P. Fenton,
and N.P. Herrmann. 2002. The fluvial and geo-
morphic context of Indian Knoll, and archaic
shell midden in west-central Kentucky. Geoar-
chaeology: An International Journal 17:521-553.

Morrison, P. 1998. Monitoring the impacts of zebra
mussels on native mussels in the Ohio River.
(Abstract). United States Fish and Wildlife Ser-
vice, Ohio River Islands National Wildlife Ref-
uge. 1998 Southern Division of the American
Fisheries Society Mid-year Meeting, Lexington,
KY.

Neel, J. K., and W.R. Allen. 1964. The mussel fauna
of the upper Cumberland basin before its im-
poundment. Malacologia 1:427-459.

Ortmann, A.E. 1913. The Alleghenian divide, and its
influence upon the freshwater fauna. Proceedings
of the American Philosophical Society 52:287—
390.

Ortmann, A.E. 1918.The naiads (freshwater mussels)
of the upper Tennessee drainage. With notes on
synonymy and distribution. Proceedings of the
American Philosophical Society 57:521-626.

Ortmann, A.E. 1924. The naiad-fauna of Duck River
in Tennessee. American Midland Naturalist 9:18—
62.

Ortmann, A.E. 1925. The naiad-fauna of the Tennes-
see River system below Walden Gorge. American
Midland Naturalist 9:321-372.

Ortmann, A.E. 1926. The naiads of the Green River
drainage in Kentucky. Annals of the Carnegie
Museum 17:167-188.

Parmalee, P.W. 1960. Mussels from the Angel Site,
Indiana. Nautilus 74:70-75.

Parmalee, P.W. 1967. The fresh-water mussels of
Illinois. Illinois State Museum Popular Science
Series 8:1-108.

Patch, D.C. 1976. An analysis of the archacological
shell of fresh water mollusks from the Carlson
Annis Shellmound, west central Kentucky. Senior

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

294

Honors Thesis. Washington University, St. Louis,
MO. 76 pp.

Patch, D.C. 2005. The freshwater Molluscan fauna:
identification and interpretation for archaeological
research. Pages 257-278 in W.H. Marquardt and
P.J. Watson, editors. Archaeology of the middle
Green River region, Kentucky. Institute of Ar-
chaeology and Paleoenvironmental Studies, Uni-
versity of Florida, Monograph 5. 657 pp.

Payne, B.S., and A.C. Miller. 2000. Recruitment of
Fusconaia ebena (Bivalva: Unionidae) in relation
to discharge of the Lower Ohio River. American
Midland Naturalist 144:328-341.

Payne, B.S., and A.C. Miller. 2002. Freshwater mus-
sels in the lower Ohio River in relation to the
Olmsted Locks and Dam project: update through
2001 studies. ERDC/EL TR-02-31. United States
Army Corps of Engineers, Vicksburg, MO. 49 pp.

Payne, B.S., A.C. Miller, and D. Shafer. 1994. An
analysis of freshwater mussels (Unionidae) in the
lower Ohio River at two beds near Olmsted, Illi-
nois: 1992 studies. Technical Report EL-94-2,
Department of the Army Waterways Experiment
Station, Vicksburg, MO. 122 pp.

Peacock, E. 2008. Freshwater mussel shell. Pages
189-195 in R. Stallings, editor. Phase III archaeo-
logical mitigation of the Panther Rock Site
(15CL58), Carroll County, Kentucky. Draft report
submitted to Hinckle Contracting Company, Lex-
ington, KY, by AMEC Earth and Environmental,
Inc., Louisville, KY.

Pearson, W.D. No date. A survey of mussel popula-
tions between Ohio River mile 614.2 and 617.7.
Prepared for Five M Transportation Corp., Louis-
ville, KY. 9 pp.

Pearson, W.D. No date. A survey of the mussels of
Floyd’s Fork in Oldham, Jefferson and Bullitt
counties. University of Louisville, Louisville,
KY. 25 pp.

Pharris, G.L., J.B. Sickel, and C.C. Chandler. 1984.
Range extension of the freshwater mussel, Plec-
tomerus dombeyanus, into the Tennessee River,
Kentucky. Nautilus 98:74-77.

Price, S.F. 1900. Mollusca of southern Kentucky.
Nautilus 14:75-79.

QST Environmental Inc. 1998. Ohio River quantita-
tive freshwater mussel dive survey. Ohio River
mile 924-925. Kentucky shore. QST Environ-
mental Inc., St. Louis, MO. 19 pp.



KENTUCKY MUSSEL ATLAS

Rafinesque, C.S. 1820. Monographie des coquilles
bivalves fluviatiles de la riviere Ohio, contenant
douze genres et soixante-huit especes. Annales
Generales des Sciences Physiques, Bruxelles
5:287-322.

Rafinesque, C.S. 1831. Continuation of a monograph
of the bivalve shells of the river Ohio and other
rivers of the western states. By Prof. C.S. Raf-
inesque. (Published at Brussels, September,
1820). Containing 46 species, from No. 76 to No.
121. Including an appendix on some bivalve
shells of the rivers of Hindustan, with a supple-
ment on the fossil bivalve shells of the western
states, and the Tulosites, a new genus of fossils.
Philadelphia, PA. 8 pp.

Ray, R.A. 1999. Abundance, diversity and habitat
preference of freshwater mussels (Bivalvia: Un-
ionoidea) in Sulphur Fork Creek and lower Red
River, Tennessee and Kentucky. Thesis. Austin
Peay State University [Clarksville, TN.].

Redwing Ecological Services, Inc. 2008. Paducah
riverfront redevelopment project mussel survey
report. Prepared for U.S. Fish and Wildlife Ser-
vice, Frankfort, KY. 9 pp.

Reed, A.W., G.K. Weddle, and R.L. Farmer. 1988.
Mussel fauna of the Rolling Fork River. (Ab-
stract). Kentucky Academy of Science Annual
meeting 1988:9.

Reed, D.P., J.J. Herod, and J.B. Sickel. 1998. Varia-
tions in zebra mussel (Dreissena polymorpha)
veliger densities throughout 1996 at dam 52 on
the lower Ohio River. Journal of Freshwater
Ecology 13:255-261.

Resource Consultants, Inc. 1991. Commonwealth of
Kentucky Owensboro bridge mussel survey.
Technical report prepared for Burgess and Niple,
Ltd, Crestview Hills, KY. 21 pp.

Richardson, J.B. 1989. Distribution, abundance, and
community structure of freshwater mussels within
the Big South Fork National River and Recreation
Area, Kentucky and Tennessee. Thesis. Tennes-
see Technological University, Cookeville, TN.
124 pp.

Rosewater, J. 1959. Mollusks of the Salt River, Ken-
tucky. Nautilus 73:57—-63.

Say, T. 1829. Descriptions of some new terrestrial
and fluviatile shells of North America. The Dis-
seminator of Useful Knowledge; containing hints
to the youth of the United States, from the School

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

295

of Industry, New Harmony, IN. 2(19):291-293,
23 September 1829; 2(20):308-310, 7 October
1829;  2(21):323-325, 21  October 1829;
2(22):339-341, 4 November 1829; 2(23):355-
356, 18 November 1829.

Schuster, G.A. 1988. The distribution of unionids
(Mollusca: Unionidae) in Kentucky. Project No.
2-437R. Report to Kentucky Department of Fish
and Wildlife Resources, Frankfort, KY. 1099 pp.

Schuster, G.A. 1993. Survey of Cedar Creek, Lincoln
County, Kentucky for the presence of the Sala-
mander mussel (Simpsonaias ambigua) and the
Little spectaclecase (Villosa lienosa). Report pre-
pared for the Kentucky Department of Fish and
Wildlife Resources. 4 pp.

Schuster, G.A., R.S. Butler, and D.H. Stansbery.
1989. A survey of the unionids (Bivalvia: Un-
ionidae) of Buck Creek, Pulaski County, Ken-
tucky. Transactions of the Kentucky Academy of
Science 50:79-85.

Sickel, J.B. 1982. A survey of the freshwater mussels
of the lower Cumberland River from Barkley
Dam tailwater downstream to the Ohio River. Fi-
nal Report. United States Army Corps of Engi-
neers, Nashville District. Nashville, TN. 24 pp.

Sickel, J.B. 1983. Phase II, Barkley Lake survey,
Cumberland River miles 35-47. Report for Army
Corps of Engineers, Nashville District, Nashville,
TN.

Sickel, J.B. 1983. Mussel investigation at Green Riv-
er Dam number 5 and Barren River Dam number
1. Report prepared for National Renewable Re-
sources, Incorporated, New York, NY.

Sickel, J.B. 1985. Endangered mussel species within
the Kentucky Dam tailwater area, Tennessee Riv-
er, Kentucky. Final report prepared for Nashville
District Army Corps of Engineers. 12 pp.

Sickel, J.B. 1985. Biological assessment of the
freshwater mussels in the Kentucky Dam tailwa-
ters of the Tennessee River. Report submitted to
the Kentucky Division of Water, Frankfort, KY.
42 pp.

Sickel, J.B. 1987. Preliminary survey for endangered
freshwater mussels at Cumberland Island Tow-
head, confluence of the Cumberland and Ohio
rivers, Livingston County, Kentucky. Report
submitted to Donan Engineering, Inc., Madi-
sonville, KY. 9 pp.



KENTUCKY MUSSEL ATLAS

Sickel, J.B. 1987. A survey for freshwater mussels at
five proposed channel improvement dredge sites
and disposal sites, Lake Barkley, between Cum-
berland River miles 36 and 44, Kentucky. Report
for ERM-Southwest, Inc.

Sickel, J.B. 1987. Survey of freshwater mussels in
the Kentucky Dam tailwater at the site of the pro-
posed Reed Crushed Stone barge facility. Report
prepared for Reed Crushed Stone Company, Inc.,
Gilbertsville, KY. 14 pp.

Sickel, J.B. 1988. A biological assessment for fresh-
water mollusks at proposed channel improvement
dredge and placement sites between Cumberland
River miles 0.0-29.0, Kentucky. Report prepared
for ERM-Southeast, Inc., Brentwood, TN. 40 pp.

Sickel, J.B. 1989. Impacts of brailing on mussel
communities and habitat in Kentucky Lake. Re-
port Project No. 2-438-R, Kentucky Department
of Fish and Wildlife Resources, Frankfort, KY.
72 pp.

Sickel, J.B. 1992. Freshwater mussel survey for Ken-
tucky Marine Corporation at Ohio River mile
929.9. Report prepared for Kentucky Marine
Corporation, Ledbetter, KY. 8 pp.

Sickel, J.B. 1995. Mussel survey at SKW Metals &
Alloys, Inc., barge facility, Tennessee River mile
16.8, Marshall County, KY. Prepared for SKW
Metals & Alloys, Inc., Calvert City, Kentucky.
Murray State University, Murray, KY. 15 pp.

Sickel, J.B. 2000. Mollusk survey at Cumberland
River mile 14.4-14.5, Livingston County, Ken-
tucky, conducted for Cumberland River Re-
sources on October 27, 2000. Murray, KY. 7 pp.

Sickel, J.B., and M.D. Burnett. 2001. Mussel survey
at proposed coal handling facility, Tennessee
River mile 11.0, Marshall County, Kentucky.
Prepared for First Marine Properties, LLC, Ben-
ton, KY. 15 pp.

Sickel, J.B., and M.D. Burnett. 2002. Biological as-
sessment of the mussel resources in Kentucky
Lake and Lake Barkley, Kentucky, for years 2000
and 2001. Final report to U.S. Army Corps of En-
gineers, Nashville, TN. 88 pp.

Sickel, J.B., and C.C. Chandler. 1982. Commercial
mussel and Asiatic clam fishery evaluation. Final
report. Kentucky Department of Fish and Wildlife
Resources, Frankfort, Kentucky and National
Oceanic and Atmospheric Administration, Na-

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

296

tional Marine Fisheries Service, Washington, DC.
77 pp.

Sickel, J.B., and C.C. Chandler. 1996. Unionid fauna
of the lower Cumberland River from Barkley
Dam to the Ohio River, Kentucky (Mollusca: Bi-
valvia: Unionidae). Transactions of the Kentucky
Academy of Science 57:33—46.

Sickel, J.B., D.W. Johnson, G.T. Rice, M.W. Heyn,
and P.K. Wellner. 1980. Asiatic clam and com-
mercial fishery evaluation. Kentucky Department
of Fish and Wildlife Resources and National Ma-
rine Fisheries Service, Federal Aid Project No. 2-
344-R-1.

Sickel, J.B., D.A. Leek, and D.C. Fortenbery. 1994.
Phase I mussel survey at three alternate intake or
outfall sites for the Air Products and Chemicals,
Inc., Four Rivers Energy modernization project.
Prepared for Dames & Moore, Cincinnati, OH.
Murray State University, Murray, KY. 23 pp.

Sickel, J.B., J.J. Herod, and H.N. Blalock. 1996. Bio-
logical assessment of the commercial mussel re-
sources in Kentucky and Barkley Lakes, Ken-
tucky. Final report to Kentucky Department of
Fish and Wildlife Resources, Frankfort, KY. 82
pp-

Sickel, J.B., M.D. Burnett, C.C. Chandler, C.E. Lew-
is, H.N. Blalock-Herod, and J.J. Herod. 2007.
Changes in the freshwater mussel community in
the Kentucky portion of Kentucky Lake, Tennes-
see River, since impoundment by Kentucky Dam.
Journal of the Kentucky Academy of Science
68:68-80.

Smathers, K.L. 1990. An analysis of a bivalve (Mol-
lusca: Bivalvia) community in the Licking River,
at Moores Ferry, Kentucky. Thesis. Eastern Ken-
tucky University, Richmond, KY. 65 pp.

Smith, N.L. 2000. A survey of the freshwater mussels
(Mollusca: Unionidae) of the Dix River drainage,
upstream of Dix Dam. Thesis. Eastern Kentucky
University, Richmond, KY. 41 pp.

Stansbery, D.H. 1965. The naiad fauna of the Green
River at Munfordville, Kentucky. Annual Reports
of the American Malacological Union for
1965:13-14.

Stansbery, D.H. 1969. Changes in the naiad fauna of
the Cumberland River at Cumberland Falls in
eastern Kentucky. Annual Reports of the Ameri-
can Malacological Union for 1969:16—17.



KENTUCKY MUSSEL ATLAS

Stansbery, D.H. 1971. Rare and endangered freshwa-
ter mollusks in eastern United States. Pages 5-18
in S.E. Jorgensen and R.W. Sharp, editors. Pro-
ceedings of a symposium on rare and endangered
mollusks (naiads) of the U.S. Bureau of Sport
Fisheries and Wildlife, Fish and Wildlife Service,
United States Department of the Interior, Twin
Cities, MN. 79 pp.

Stansbery, D.H., and J.D. Cooney. 1985. Survey of
the unionid mollusks of the Ohio River in the vi-
cinity of the Wm. H. Zimmer Station (Ohio River
Miles 442.6 to 445.6). Report to the Cincinnati
Gas and Electric Company, Columbus and South-
ern Ohio Electric Company, and the Dayton Pow-
er and Light Company. 33 pp.

Starnes, L.B., and A.E. Bogan. 1982. Unionid Mol-
lusca (Bivalvia) from Little South Fork Cumber-
land River, with ecological and nomenclatural
notes. Brimleyana 8:101-119.

Starnes, L.B., and A.E. Bogan. 1988. The mussels
(Mollusca: Bivalvia: Unionidae) of Tennessee.
American Malacological Bulletin 6:19-37.

Starnes, L.B., and W.C. Starnes. 1980. Discovery of
a new population of Pegias fabula (Lea) (Un-
ionidae). Nautilus 94:5-6.

Taylor, R-W. 1980. Mussels of Floyd's Fork, a small
northcentral Kentucky stream (Unionidae). Nauti-
lus 94:13-15.

Taylor, R.W. 1980. Freshwater bivalves of Tygart
Creek, northeastern Kentucky. Nautilus 94:89-91.

Taylor, R.W. 1980. A survey of the freshwater mus-
sels of the Ohio River from Greenup Lock and
Dam to Pittsburgh, PA. Report submitted to the
United States Army Corps of Engineers, Hunting-
ton District [Huntington, WV]. 71 pp.

Taylor, R.W. 1981. Freshwater naiads of Eagle
Creek, a tributary of the Kentucky River (Un-
ionidae). Nautilus 95:93-95.

Taylor, R-W. 1982. Mollusk shells associated with
evidence of habitation by prehistoric native
Americans in Hardin County, Kentucky cave.
Transactions of the Kentucky Academy of Sci-
ence 43:155-157.

Taylor, R.W. 1983. The freshwater naiad (mussel)
fauna of the Nolin River in the Green River
drainage of central Kentucky (Mollusca: Bival-
via). Nautilus 97:109-112.

Taylor, R.W. 1984. Preliminary survey of the mus-
sels of Elkhorn Creek, northcentral Kentucky.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

297

Transactions of the Kentucky Academy of Sci-
ence 45:73.

Taylor, R.W. 1984. The midwestern naiad Un-
iomerus tetralasmus in West Virginia. The Nauti-
lus 98:162—-164.

Taylor, R.W., and B. Spurlock.1983. Freshwater nai-
ads (mussels) (Pelecypoda: Bivalvia) of Slate
Creek, a tributary of the Licking River, Kentucky.
Transactions of the Kentucky Academy of Sci-
ence 44:12-13.

Tennessee Valley Authority. 1999. Proposed new
Kentucky forebay mooring cells, freshwater mus-
sel survey report. Report to USACE Nashville
District. 7 pp.

Third Rock Consultants. 2005. Mussel relocation
summary report: US 60 bridge replacement over
the Tennessee River, Livingston and McCracken
counties, Kentucky. Item No. 1-1115.06. Report
to Kentucky Transportation Cabinet Division of
Environmental Analysis. 12 pp.

Thompson, Y.L. 1985. The mussel fauna of the
Rockcastle River system, Kentucky (Bivalvia:
Unionidae). Thesis. Eastern Kentucky University,
Richmond, KY. 51 pp.

Tiemann, J.S., K.S. Cummings, and J.E. Schwegman.
2013. First occurrence of the Bankclimber Plec-
tomerus dombeyanus (Valenciennes, 1827) (Mol-
lusca: Unionidae) in Illinois. Transactions of the
Illinois State Academy of Science 106:1-2.

Tolin, W.A., and M. King. 1986. A survey of fresh-
water mussel populations on the lower Kentucky
River Franklin, Owen, Henry, and Carroll coun-
ties, Kentucky. United States Fish and Wildlife
Service, Cookeville, TN. 12 pp.

Tolin, W.A., and P.A. Schettig. 1983. A physical and
biological survey of the Ohio River islands (Hun-
tington district). U.S. Fish and Wildlife Service,
Elkins, WV. 102 pp.

Tolin, W.A., and P.A. Schettig. 1984. A survey of the
freshwater mussels (Unionidae) of the lower Big
Sandy River basin. United States Fish and Wild-
life Service, Elkins, WV. 70 pp.

United States Army Corps of Engineers. 1985. Lower
Ohio River navigation feasibility study. Biologi-
cal Assessment and proposal for resolution of po-

effects

Lampsilis orbiculata, and Haliaeetus leucocepha-

lus, federally endangered species. Report pre-

tential on Plethobasus cooperianus,



KENTUCKY MUSSEL ATLAS

pared by United States Army Engineer District,
Louisville, KY. 23 pp.

United States Fish and Wildlife Service. 1991. Ring
Pink mussel recovery plan. United States Fish and
Wildlife Service, Asheville, NC.

van der Schalie, H. 1939. Additional notes on the
naiades (fresh-water mussels) of the lower Ten-
nessee River. American Midland Naturalist
22:452-457.

Vanatta, E.G. 1915. Rafinesque's types of Unio. Pro-
ceedings of the Academy of Natural Sciences of
Philadelphia 67:549-559.

Vittor, B.A., & Associates, Inc. 1995. Quantitative
ecological survey of a mussel bed at Ohio River
mile 617.0 to 617.5. Prepared for Thompson En-
gineering Testing, Inc., Mobile, AL. 16 pp.

Vittor, B.A., & Associates, Inc. 1996. Quantitative
ecological survey of a mussel bed at Ohio River
mile 617.0 to 617.5. Prepared for Thompson En-
gineering Testing, Inc., Mobile, AL. 10 pp.

Walker, B. 1910. Description of a new species of
Truncilla. Nautilus 24:42—44.

Walker, B. 1911. Note on the distribution of Marga-
ritana monodonta Say. Nautilus 25:57-58.

Walker, B. 1925. A new species of Micromyia. Uni-
versity of Michigan, Occasional Papers from the
Museum of Zoology 163:1-4.

Warren, M.L., Jr., and S.M. Call. 1983. First records
of Ligumia subrostrata, Toxolasma texasensis,
and Uniomerus tetralasmus for Kentucky. Trans-
actions of the Kentucky Academy of Science
44:164-165.

Warren, M.L., Jr., and R.R. Cicerello. 1982. New
records, distribution, and status of ten rare fishes
in the Tradewater and lower Green Rivers, Ken-
tucky. Southeastern Fishes Council Proceedings
3:1-7.

Warren, M.L., Jr., and W.R. Haag. 2005. Spatio-
temporal patterns of the decline of freshwater
mussels in the Little South Fork Cumberland Riv-
er, USA. Biodiversity and Conservation 14:1383—
1400.

Warren, M.L., Jr., R.R. Cicerello, K.E. Camburn, and
G.J. Fallo. 1984. The longitudinal distribution of
freshwater mussels (Unionidae) of Kinniconick
Creek, northeastern Kentucky. American Malaco-
logical Bulletin 3:47-53.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

298

Watters, G.T., M.A. Hoggarth, and D.H. Stansbery.
2009. The freshwater mussels of Ohio. The Ohio
State University Press, Columbus, OH. 421 pp.

Weiss, J.L. 1993. Factors influencing the distribution
and abundance of freshwater mussels in the Bar-
ren River, Kentucky, with emphasis on the role of
host fishes. Thesis. Tennessee Technological
University, Cookeville, TN. 71 pp.

Weiss, J.L., and J.B. Layzer. 1993. Seasonal and spa-
tial variation in glochidial infestations of fish in
the Barren River, Kentucky. Pages 72—75 in K.S.
Cummings, A.C. Buchanan, and L.M. Koch, edi-
tors. Conservation and management of freshwater
mussels. Proceeding of an Upper Mississippi Riv-
er Conservation Committee symposium, 12-14
October 1992, St. Louis, MO.

Wesler, K.W. 2001. Excavations at Wickliffe
Mounds. The University of Alabama Press, Tus-
caloosa, AL. 178 pp.

Williams, J.C. 1969. Mussel fishery investigation
Tennessee, Ohio and Green rivers. Final report.
Project No. 4-19-R. Kentucky Department of Fish
and Wildlife Resources, and Murray State Uni-
versity Biological Station, Murray, KY. 107 pp.

Williams, J.C. 1975. Commercial fishery investiga-
tions of the Kentucky River. Part I of III, Jobs 1
and 2. Fish population studies and mussel bed
surveys. Eastern Kentucky University, Richmond,
KY. 64 pp.

Williams, J.C., and G.A. Schuster. 1989. Freshwater
mussel investigations of the Ohio River: mile
317.0 to 981.0. United States Army Corps of En-
gineers, Louisville District, Louisville, Kentucky;
Kentucky Department of Fish and Wildlife Re-
sources, Frankfort, Kentucky; and United States
Fish and Wildlife Service. 57 pp.

Williamson, E.B. 1905. Odonata, Astacidae, and Un-
ionidea collected along the Rockcastle River at
Livingston, Kentucky. Ohio Naturalist 5:309—
312.

Wilson, C.B., and H.W. Clark. 1914. The mussels of
the Cumberland River and its tributaries. United
States Fish Commission, United States Bureau of
Fisheries Document No. 781:1-63.

Zeto, M.A. 1979. A taxonomic survey of the mussels
(Pelecypoda: Unionoidia: Unionacea) of Tygarts
Creek, Kentucky with emphasis on the age and
growth of Lampsilis radiata Iluteola (Lamarck).



KENTUCKY MUSSEL ATLAS

Thesis. Marshall University, Huntington, WV. 97
pp.

Zeto, M.A. 1980. First record of the freshwater mus-
sel Lasmigona subviridis in Kentucky. Transac-
tions of the Kentucky Academy of Science
41:45-84.

KY. STATE NATURE PRESERVES COMM. SCI. TECH. SER. NO. 8

299



	Blank Page



