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Abstract

The Painted Rocksnail, currently known as Leproxis taeniata, is a federally threatened species native to the
Mobile River basin in Alabama, USA. Presently restricted to four disjunct populations, the species is at
considerable risk of extinction after a range decline of over 95% in the 20th century because of habitat al-
teration following impoundment of the Coosa River. Here, we reassess the identity and historical range of
the Painted Rocksnail to improve communication and conservation efforts for the species. We determined
that L. taeniata is a synonym of L. picta and that the name L. raeniata has been misapplied to the current
concept of the Painted Rocksnail for which L. coosaensis is the oldest available name. Leproxis coosaensis
and L. picta are herein redescribed. After examination of historical material, we determined that records
of the Painted Rocksnail outside the Coosa River drainage were misidentifications. Thus, we redefine the
historical range of the Painted Rocksnail as restricted to the Coosa River and select tributaries above the
Fall Line at Wetumpka, Alabama, rather than extending into the Alabama River as previously thought.
Leptoxis coosaensis is in dire need of conservation, and management plans should take into consideration
the revised historical range of the species.
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Introduction

The Painted Rocksnail is a riverine gastropod in the family Pleuroceridae that is listed
as threatened under the US Endangered Species Act (Clark 1998). It is currently re-
stricted to four disjunct locations in the Coosa River drainage in Alabama: Choccoloc-
co Creek, Buxahatchee Creek extending into Watson Creek, Ohatchee Creek, and
Coosa River in the tailwater below Logan Martin Dam (Fig. 1). The Painted Rocksnail
is characterized by a globose shell with an inflated body whorl, a large, ovate aperture,
and a very low spire (Figs. 2, 3). Most individuals are prominently banded, with four
reddish brown spiral bands that are usually interrupted (Figs. 2, 3); the head-foot is
orange with mottled black patches and has a black band across the head and another
across the middle of the snout (Fig. 4). Painted Rocksnails lay eggs in small clutches
of approximately 3—5 eggs with limited organic and/or inorganic matter incorporated
into egg casings (Whelan et al. 2015). Given its threatened status, an evaluation of the
identity of the Painted Rocksnail was necessary to facilitate communication about the
species, and to clarify its historical range, both of which are vital for management and
recovery efforts (Hartfield 2005).

The scientific name of the Painted Rocksnail is Leptoxis taeniata (Conrad, 1834)
(Conrad 1834b), originally described under the name Anculotus taeniatus Conrad,
1834 from the Alabama River at Claiborne. Anculotus is an incorrect subsequent spell-
ing of Anculosa Say, 1821, which is a junior objective synonym of Leptoxis. Conrad
characterized L. taeniata as, “oval, or oblong; olivaceous, with dark green spiral bands,
four on the body whorl; one whorl of the spire not eroded, often longitudinally pro-
duced” (Conrad 1834b: 63). This vague description could apply to several Mobile
River drainage Leptoxis species including L. picta (Conrad, 1834) (Conrad 1834a),
L. ampla (Anthony, 1855), and the current concept of the Painted Rocksnail. In the
original description, Conrad (1834b) did not provide a figure nor did he designate a
holotype or indicate a repository for the type material. Baker (1964) designated a lec-
totype (ANSP 27620 [as “27620a”]; Fig. 5F) from a lot of five possible syntypes in the
Academy of Natural Sciences of Philadelphia (ANSP) that was labeled as “Ex auct” (i.e.
“from the author”). The locality was noted simply as “Alabama”, rather than Alabama
River or Alabama River at Claiborne as in the original description. Consequently, there
could be some question as to whether these were syntypes and, thus, whether Baker’s
designation is valid. However, as stated, the material was received from Conrad and the
ANSP has type material of other taxa named by Conrad in 1834. Although the locality
information is incomplete, the original label is missing, and the display label may have
included only abbreviated locality information. Thus, there is insufficient evidence
to overturn Baker’s lectotype designation. The collections of the Museum of Com-
parative Zoology at Harvard (MCZ) contain a lot of four additional paralectotypes



On the identity of Leptoxis taeniata — a misapplied name for the threatened Painted Rocksnail... 23

= Legend

- — Logan Martin Dam

/ w tﬁ?’ ~—Fall Line
» Historical range of
L. coosaensis

Historical range of

L. picta
%/\ O Known extant populations
Sef of L. coosaensis

O Known extant populations
of L. picta

O Type locality of L. picta
and L. taeniat:

Gulf of Mexico

~Buxahatchiee
O Creek A

\ S
L7~ °Montgomery ¢

)

N

oé‘ECIaibome 0 50 100 km A

S | | |

e

Figure I. Map showing historical range of the Painted Rocksnail, L. coosaensis, and the Spotted Rock-
snail, L. picta.

(MCZ 294987) bearing an original A.A. Gould label stating “Anc. taeniatus Conr.
Claiborne Al. from Conrad” (Fig. 5E). We also located an uncatalogued lot of four
specimens containing another possible paralectotype at the Natural History Museum
in London (NHMUK; ex Cuming collection), again labeled with the locality simply as
“Alabama” (Fig. 5D). The latter lot is accompanied by an original J.G. Anthony label,
annotated in his hand, “the separate one is authentic, marked so by Conrad himself,
are not the others mature forms of the same?” Although one specimen is no longer
conspicuously separated from the rest, we have concluded that the smallest specimen
within the lot may be the specimen referred to in Anthony’s note. Although it was re-
ceived from Conrad, given the ambiguity about the identity of the specimen Anthony
was referring to, and the locality inconsistency, we consider it only a possible type.
Pleurocerid species display high levels of morphological variation in their shells,
which can overlap between close relatives (Goodrich 1922; Whelan et al. 2015). Con-
sequently, confidently identifying species using shells alone can be difficult, particularly
for poorly localized historical material including types. As such, we carefully examined
possible type material of L. taeniata to determine if it matches the current concept
of the Painted Rocksnail. Baker’s lectotype (ANSP 27620) has a less inflated body
whorl and is more elongately conical than the Painted Rocksnail. The paralectotypes
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Figure 2. Growth series. A—F Adult (A—C) and juvenile (D—F) shells of the Painted Rocksnail, Leproxis
coosaensis. All individuals grown in captivity. G-L Adult (G-I) and juvenile (J-L) shells of the Spotted

Rocksnail, Leproxis picta. Juveniles grown in captivity. Scale bar: 4 mm.

in lot ANSP 413583 (formerly 27620) (Fig. 5G-I), particularly the adult specimens
(Fig. 5G, H), are more clearly not representative of the Painted Rocksnail, indicat-
ing that the lectotype is a slightly atypical shell. The specimen labelled by Anthony
at NHMUK (Fig. 5D) has a more narrowly ovate aperture than that seen in Painted
Rocksnails. MCZ 294987, the one lot explicitly from the type locality (Fig. 5E), has a
shell morphology that clearly does not conform to the current concept of the Painted
Rocksnail (Figs. 2, 3). Its body whorl is more narrowly conical and the aperture is more
narrowly ovate, rather than broadly ovate in large adults. Painted Rocksnails also usu-
ally have more impressed sutures. Overall, the possible type material of L. taeniata (Fig.
5) does not conform with the current concept of the Painted Rocksnail.

In addition to examining type and historical material (Fig. 5), we evaluated pleu-
rocerid collections from the Alabama River made in the last 30 years to help determine
the identity and range of the Painted Rocksnail. No modern survey has recovered
the Painted Rocksnail from any location in the Alabama River (Garner et al. 2011).
These surveys included over 190 hours of dive time since 1990 in the Alabama River
(JT Garner, unpubl. data). Furthermore, examination of historical museum collec-
tions has failed to produce a single lot from the Alabama River that corresponds to
the current concept of the Painted Rocksnail. Lots labeled as “L. reniata” from the
Alabama River are misidentified specimens, usually of L. picta (e.g. UF 82371, ANSP
65451 Fig 5L-O; also see photographs uploaded to FigShare, https://doi.org/10.6084/
m9.figshare.5084272.v1); lots identified as “L. taeniata” from the Cahaba River
drainage are also misidentified, usually of specimens of L. ampla (e.g. UF 81652,
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Figure 3. Type material of L. coosaensis and its synonyms and other specimens showing conchological
variation seen in L. coosaensis. A USNM 121295, Anculosa coosaensis Lea, 1861 (lectotype) B UMMZ
101139, Anculosa aldrichi Goodrich, 1922 (holotype) € UMMZ 10144, Anculosa brevispira Goodrich,
1922 (holotype) D UMMZ 10145, Anculosa choccoloccoensis, Goodrich, 1922 (holotype) E USNM
1456804, Anculosa coosaensis Lea, 1861 (paralectotype) F=l USNM 121294 Anculosa coosaensis Lea, 1861
(paralectotypes) J USNM 121296 Anculosa coosaensis Lea, 1861 (paralectotype) K, L USNM 504866
"Leproxis taeniata”. N=P USNM 336408 " Leptoxis taeniata”. Scale bar: 5 mm.

USNM 519194; see photographs uploaded to FigShare, https://doi.org/10.6084/
m9.figshare.5084272.v1). Currently, the Alabama River near Claiborne hosts healthy
populations of other pleurocerids including L. picta, Pleurocera prasinata (Conrad,
1834) (Conrad 1834b), and multiple Elimia species (Garner et al. 2011). Therefore,
we doubt that the apparent failure to collect the Painted Rocksnail from its ostensive
type locality for over 150 years reflects extirpation of the species at that site.

We also considered the historical range of the Painted Rocksnail as presently un-
derstood from a biogeographic perspective. The Alabama River is exclusively below
the Fall Line, a major physiographic break that separates the Gulf Coastal Plain from
the Appalachian Highlands (Renner 1927). No other Lepzoxis species from the Coosa
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River above the fall line has a historical range that extends into the Alabama River or
Coastal Plain physiographic region. Leproxis ampla, a Cahaba River endemic and the
sister species to the Painted Rocksnail (Whelan et al. 2015), is also found only above
the Fall Line. Therefore, if the Painted Rocksnail was historically found in both the
Alabama River and the Coosa River above Wetumpka, the species would represent
a significant departure from distribution patterns seen among Mobile River basin
Leptoxis species.

Despite examining records at seven major natural history collections [ANSE
MCZ, NHMUK, University of Michigan Museum of Zoology (UMMZ), National
Museum of Natural History (USNM), North Carolina Museum of Natural Sciences
(NCMNS), and Florida Museum of Natural History (UF)], we have not located a
single lot from the Alabama River that could conclusively be identified as the Painted
Rocksnail. After careful examination of historical collections and consideration of both
contemporary surveys and broad biogeographic patterns, we conclude that all possible
type material of L. taeniata more closely resembles L. picza than the current concept of
the Painted Rocksnail.

Leptoxis picta was described from the same location as L. taeniata. The original
description of L. picta is sufficiently vague that it could be applied to multiple Mobile
River drainage Leptoxis species. Leptoxis picta was described as, “Shell sub-oval, shoul-
der obtusely rounded; aperture ovate, large; columella callous above; epidermis olive,
with numerous quadranglular small spots disposed in revolving lines, strongly marked
in the aperture” (Conrad 1834a: 342-343). To differentiate the two species, Conrad
(1834b) noted that L. picta often had pigmentation spots and that L. taeniata had dark
green bands, but both patterns have been documented in both species (Figs. 2, 3, 5).
Further, Leproxis picta was described as inhabiting pebble bars, whereas L. meniata was
observed to inhabit friable calcareous banks and siliceous breccias (Conrad 1834b). We
question whether any pleurocerid species could be reliably distinguished based on mi-
nor differences in habitat preference as we have often observed individuals of the same
Leptoxis species to inhabit many different microhabitats (i.e. near the banks and in the
main current, both pebble and bedrock substrates; Whelan et al. pers. obs.).

Results

Taking all the above into consideration, we have concluded that the type material
of L. taeniata and L. picta represents the same taxonomical species and that the two
are synonyms. Leptoxis picta was described four months prior to L. taeniata and thus
has priority under Article 23 of the International Code of Zoological Nomenclature
(ICZN). Nevertheless, the current concept of the Painted Rocksnail represents a
unique monophyletic clade in phylogenetic analyses of Leptoxis species, and possesses
body coloration patterns (Fig. 4) and egg laying behavior different from that of L. picra
(Whelan et al. 2015). Misapplication of the name Leproxis taeniata to specimens from
the Coosa River apparently became widespread after the publication of Tryon (1873),
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Figure 4. Photographs of live animals. A Painted Rocksnail (L. coosaensis) B Spotted Rocksnail (L. picta)

when L. coosaensis (Lea, 1861) was synonymized with L. taeniata. The name taeniata
does not meet requirements of Art. 23.9.1 of the ICZN that prevailing usage must be
maintained because the name has not been used as valid in 25 or more publications
in the last 50 years (Burch 1982; Burch and Tottenham 1980; Dillon and Lydeard
1998; Holznagel and Lydeard 2000; Johnson et al. 2013; Lee et al. 2006; Lydeard et al.
1997; Lydeard et al. 1998; Strong and Kéhler 2009; Tolley-Jordan et al. 2015; Whelan
2016; Whelan et al. 2015). In such instances, one possible course of action would be
conservation of prevailing usage by designation of a neotype under Art. 75.6, which
would require a request to the Commission to use its plenary powers to set aside any
existing name-bearing types and select a neotype. However, the name L. meniata has
long been associated with an incorrect historical distribution for the Painted Rocksnail
and further use of the name could perpetuate this error and create confusion for future
management plans. Thus, rather than maintain prevailing usage, we here prefer to rec-
ognize the oldest available name for the Painted Rocksnail, which we have determined
to be Leptoxis coosaensis (Lea, 1861).

Systematics

Leptoxis coosaensis (Lea, 1861)

Anculosa coosaensis Lea, 1861: 54; 1863a: 257-258, pl. 35, fig. 65; 1863b: 79-80,
pl. 35, fig. 65. Lectotype USNM 121295 (Graf, 2001); paralectotypes USNM
1456804 (1 spm), USNM 121294 (4 spms) and USNM 121296 (1 spm) leg.
Showalter. “Coosa River, Alabama.”

Anculosa aldrichi Goodrich, 1922: 31, pl. 1, figs. 1, 2. Holotype UMMZ 10139, by
original designation; paratype, MCZ 169987 (1 spm). “Coosa River, near mouth
of Yellowleaf [sic, Yellow Leaf] Creek, Chilton County, Alabama.”

Anculosa brevispira Goodrich, 1922: 35, pl. 1, fig. 6. Holotype UMMZ 10144, by
original designation; paratype MCZ 169991 (1 spm). “Fort William Shoals,
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Coosa River, Talladega County, Alabama”; possible paratypes UF 18202 (7 spms).
“Coosa River”.

Anculosa choccoloccoensis Goodrich, 1922: 34, pl. 1, fig. 7. Holotype UMMZ 10145,
by original designation; paratype MCZ 169989 (1 spm). “Choccolocco Creek at
Jackson Shoals, Talladega County, Alabama.”

Anculosa taeniata lucida Goodrich, 1944: 42. Type material not located, potentially
lost. “Coosa [River] tributaries.”

Other references:

Anculosa coosaensis—Lea 1863: 257-258, pl. 35, fig. 65; Goodrich 1922: 28, pl. 1, figs.
13, 14.

Leptoxis taeniata—Haldeman 1848: 3, pl. 3 figs. 71-72; Burch and Tottenham 1980:
156, figs. 484-486; Burch 1982: 43, figs. 484-486; Lydeard et al. 1997: 117-
128; Lydeard et al. 1998: 183-193; Dillon and Lydeard 1998: 113-121, fig. 2;
Holznagel and Lydeard 2000: 233-257; Lee et al. 2006: 314-317; Strong and
Kohler 2009: 483-502; Tolley-Jordan et al. 2015: 235-249; Whelan et al. 2015:
85-95, fig. 4; Whelan 2016: 221-226. [Not L. taeniata of Conrad]

Anculosa taeniata—Tryon 1873: 408-409, figs. 813-815. [Not L. taeniata of Conrad]

Anculotus taeniatus—Reeve 1860: pl. 6, fig. 50. [Not L. taeniata of Conrad]

Other material examined. UMMZ 10144, Coosa River at Fort Williams Shoals, Tal-
ladega County, Alabama (-33.1477°N, 86.4831°W); UMMZ 10139, Coosa River near
mouth of Yellow Leaf Creek, Chilton County, Alabama (-32.9566°N, 86.5177°W);
UMMZ 10145, Choccolocco Creek at Jackson Shoals, Talladega County, Alabama
(~33.5450°N, 86.0896°W); MCZ 169987, Coosa River near mouth of Yellow Leaf
Creek, Chilton County, Alabama (~32.9566°N, 86.5177°W); MCZ 169989, Choc-
colocco Creek at Jackson Shoals, Talladega County, Alabama (-33.5450°N, 86.0896°W);
USNM 12068, Coosa River, Alabama; USNM 321181, Duncan’s Riffle Coosa River,
Chilton County (-32.8057°N, 86.4450°W; USNM 321862, Higgins Ferry Coosa
River, Chilton County, Alabama (-32.8056°N, 86.4448°W); UF 82401, Peckerwood
Shoals, Talladega County, Alabama (-33.1176°N, 86.4728°W); UF 416903, Talladega
Creck near Nottingham, Talladega County, Alabama (-33.3614°N, 86.2237°W); UF
82358, Coosa River at Fort Williams Shoals, Talladega County, Alabama (-33.1477°N,
86.4831°W); UF 81660, Coosa River at Fort Williams Shoals, Talladega County, Al-
abama (-33.1477°N, 86.4831°W); UF 82419, Coosa River at Butting Ram Shoals,
Coosa County, Alabama (-32.9414°N 86.5159°W); UF 413800, Coosa River at Loni-
gan Shoals, St. Clair County, Alabama (~33.7627°N, 86.0447°W); UF 81085, Choc-
colocco Creek at Jackson Shoals, Alabama (33.5450°N, 86.0896°W); UF 18202, Coosa
River; UF 416913, Coosa River at Wetumpka, Elmore County, Alabama (-32.5396°N,
86.2056°W); UF 416911, Coosa River at Wetumpka, Elmore County, Alabama
(~32.5396°N, 86.2056°W); UF 416908, Waxahatchee Creck 4 mi above mouth, Shel-
by County, Alabama (-33.0335°N, 86.5787°W); UF 416920, Kellys [sic, Kelly] Creek
2 mi above mouth, St. Clair County, Alabama (-33.4348°N, 86.3539°W); UF 416897,
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Figure 5. Type and topotypic material of L. picta and its synonym L. taeniata. A, B USNM 12074,
Anculosa picta Conrad, 1834 (possible syntypes) € MCZ 294989, Anculosa picta Conrad, 1834 (possible
syntype) D NHMUK uncatalogued, Anculosa taeniata Conrad, 1834 (possible paralectotype) E MCZ
294987, Anculosa taeniata Conrad, 1834 (paralectotype) F ANSP 27620, Anculosa taeniata Conrad, 1834
(lectotype) G-I ANSP 413583, Anculosa taeniata Conrad, 1834 (paralectotypes) J, K ANSP 187076,
“Leptoxis taeniata”, collected by J.H. McLellan, unknown year (topotypic). LO ANSP 65451, “Leproxis
taeniata”, collected by C.W. Johnson, 1894 (topotypic). Scale bar: 5mm.

Tallasahatchee [sic, Tallaseehatchee] Creek 2-3 mi east of Childersburg, Talladega Coun-
ty, Alabama (-33.2841°N, 86.3098°W); UF 416917, Beeswax Creek, Shelby County,
Alabama; NCSM 59354, Terrapin Creek 7 mi south of Centre, Cherokee County, Ala-
bama (~34.0639°N, 85.6146°W); NCSM 59359, Tallahatchie [sic, Tallasseechatchee]
Creek, Calhoun County, Alabama (33.7785°N, 85.9908°W); NCSM 59358, Ohatchee
Creek, Calhoun County, Alabama (33.7801°N, 85.9972°W); USNM 504866, Coosa
River, near Wilsonville, Shelby County, Alabama (~33.2162°N, 86.4645°W); USNM
504867, Coosa River 1 mi from Wilsonville, Shelby County, Alabama (~33.2162°N,
86.4645°W); USNM 336408, Coosa River at The Bar, Chilton County, Alabama
(-32.7976°N, 86.4348°W); USNM 1437765, Coosa River, Shelby County, Alabama
(33.3744°N, 86.3550°W); USNM 1249597, Choccolocco Creek, Talladega County,
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Alabama (33.5445°N, 86.0414°W); USNM 1249600, Buxahatchee Creek, Shelby
County, Alabama (33.0727°N, 86.6775°W); USNM 1437762, Ohatchee Creek, Cal-
houn County, Alabama (33.7795°N, 86.0002°W); USNM 1437763, Ohatchee Creek,
Calhoun County, Alabama (33.7795°N, 86.0002°W); USNM 1437764, Ohatchee
Creek, Calhoun County, Alabama (33.7795°N, 86.0002°W).

Diagnosis. Shell ovate, two to four whorls, spire often reduced to obsolete but
sometimes elevated with obtuse apex. Aperture large, ovate, at least half the height of
body whorl. Reddish brown spiral bands typically present, usually four in number,
almost always interrupted. Columella often purple. Head-foot and mantle pigmented
orange, mottled with black, with one transverse black band across middle of snout and
one transverse black band across middle of head. Clutches small (<6 eggs), with mini-
mal organic and/or inorganic matter incorporated into external casings.

Historical distribution. Coosa River above the Fall Line from Wetumpka, Ala-
bama, upstream to the confluence of Terrapin Creek and the Coosa River in Cherokee
County, Alabama. Some large Coosa River tributaries including Choccolocco, Buxa-
hatchee, Talladega, and Terrapin creeks.

Current distribution. Four disjunct populations: Choccolocco Creek, Talladega
County, Alabama; Buxahatchee and Watson creeks, Shelby County, Alabama; Ohatch-
ee Creek, Calhoun County, Alabama; Logan Martin Dam tailwaters of the Coosa
River, Shelby-Talladega counties, Alabama.

Remarks. USNM 121295 (Fig. 3A) originates from the Lea collection, is from
the published L. coosaensis type locality, leg. Showalter, and is the shell figured by Lea
(1863), with the number 65 inked onto the apertural aspect of the body whorl cor-
responding to the figure number. Lea (1863) indicated that he had six specimens,
yet there are seven specimens distributed among the three simultaneously accessioned
lots now registered as USNM 121294 (Fig. 3F-I), USNM 1456804 (see photographs
on FigShare, https://doi.org/10.6084/m9.figshare.5084272.v1), and USNM 121296
(Fig. 3]). Consequently, either the specimen count in Lea (1863) was in error, or one
of the included shells was acquired subsequently and has no type status.

Lea (1861) described Anculosa coosaensis from the Coosa River and provided a brief de-
scription in Latin. In a subsequent extended description in English, Lea (1863) character-
ized the species as, “smooth, obtusely conical, thick, dark horn-color, very much banded;
spire elevated, obtuse at the apex; sutures very much impressed; whorls four, very much
constricted below the sutures, the last large; aperture rounded, white, much banded within;
columella thickened, incurved, dark purple; outer lip acute and expanded.” In the remarks,
he commented that the aperture is more than half the length of the shell and that the
bands may be interrupted. This description, as well as the type material (Fig. 3F-]) match
the current concept of the Painted Rocksnail (Fig. 2). Although formerly considered a
synonym of L. taeniata, L. coosaensis is the oldest available name for the Painted Rocksnail.

We have been unable to locate type material of Anculosa taeniata lucida Goodrich,
1944. No holotype was designated, nor was a figure provided, but based on the original
description and the type locality of tributaries of the Coosa River, we conclude that this en-
tity does not merit recognition at the subspecies level and synonymize it with L. coosaensis.
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Leptoxis picta (Conrad, 1834)

Anculosa picta Conrad, 1834a: 343, pl. 1, fig. 16. Possible syntype MCZ 294989 (4
spms); possible syntypes USNM 12074 (2 spms). “Alabama River” [near Claiborne].

Anculosa taeniata Conrad, 1834b: 63. Lectotype ANSP 27620 (Baker, 1964; as
“276202”); paralectotypes ANSP 413583 (3 spms; formerly 27620); paralectotypes
MCZ 294987 (4 spms); possible paralectotype NHMUK uncatalogued (1 spm).
“Alabama River at Claiborne.”

Other references:

Leptoxis picta—Haldeman 1848: 3, figs. 74—80; Burch and Tottenham 1980: 154, fig.
476; Burch 1982: 42, fig. 476; Lydeard et al. 1997: 117-128; Dillon and Lydeard
1998: 113-121, fig. 2; Holznagel and Lydeard 2000: 233-257; Lee et al. 2006:
314-317; Strong and Kohler 2009: 483-502; Tolley-Jordan et al. 2015: 235-249;
Whelan et al. 2015: 85-95, fig. 4.

Anculosa picta—Tryon 1873: 415417, figs. 829-830; Goodrich 1922: 14-15, figs. 34, 35;

Other material examined. ANSP 120760, Alabama River, Alabama; ANSP 85033,
Cahaba River, Alabama; ANSP 163024, Cahaba River, Lilly Shoals, Bibb County,
Alabama (~33.1552°N, 87.0365°W); ANSP 65451, Alabama River at Claiborne,
Monroe County, Alabama (31.5512°N, 87.5142°W); ANSP 187076, Alabama River
at Claiborne, Monroe County, Alabama (31.5512°N, 87.5142°W); UF 81414, Ala-
bama River at Selma, Dallas County, Alabama (-32.4049°N, 87.0190°W); UF 82371,
Alabama River, Alabama; UMMZ 10175, Alabama River at Selma, Dallas County,
Alabama (~32.4049°N, 87.0190°W); UMMZ39983, Alabama River at Selma, Dal-
las County, Alabama (~32.4049°N, 87.0190°W); UMMZ 57813, Cahaba River,
19.3 KM W of Selma, Dallas County, Alabama; USNM 507433, Alabama River at
Claiborne, Monroe County, Alabama (31.5512°N, 87.5142°W ); USNM 525014,
Alabama River at Claiborne, Monroe County, Alabama (31.5512°N, 87.5142°W );
USNM 121232, Alabama River at Selma, Dallas County, Alabama (-32.4049°N,
87.0190°W); USNM 519212, Alabama River at Selma, Dallas County, Alabama
(~32.4049°N, 87.0190°W); USNM 1437744, Alabama River downstream of Ben-
ton boat ramp, Lowndes-Autauga Counties, Alabama (32.3214°N, 86.8215°W);
USNM 1437745, Alabama River downstream of Benton boat ramp, Lowndes-Autau-
ga Counties, Alabama (32.3214°N, 86.8215°W); USNM 1437749, Alabama River
downstream of Benton boat ramp, Dallas-Autauga Counties, Alabama (32.3226°N,
86.8220°W); USNM 1437746, Alabama River at river mile 231.5, Dallas-Autauga
Counties, Alabama (32.3413°N, 86.8159°W); USNM 1437750, Alabama River
at river mile 70.5, Monroe County, Alabama (31.5914°N, 87.5415°W); USNM
1437758, Alabama River at river mile 223.7, Dallas-Autauga Counties, Alabama
(32.4299°N, 86.8308°W); USNM 1437747, Alabama River at river mile 224.7,
Dallas-Autauga Counties, Alabama (32.4210°N, 86.8337°W); USNM 1437748, Al-
abama River at river mile 226.5, Dallas-Autauga Counties (32.4064°N, 86.8463°W);
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USNM 1437759, Alabama River at river mile 227.0, Dallas-Autauga Counties, Ala-
bama (32.3941°N, 96.8375°W); USNM 1437753, Alabama River at river mile 46,
Clarke-Monroe Counties, Alabama (31.4274°N, 87.6452°W); USNM 1437754,
Alabama River at river mile 51.5, Clarke-Monroe Counties, Alabama (31.4372°N,
87.5716°W); USNM 1437756, Alabama River at river mile 54.6, Clarke-Monroe
Counties, Alabama (31.4734°N, 87.5620°W); USNM 1437761, Alabama River
at river mile 58.0, Clarke-Monroe Counties, Alabama (31.5051°N, 87.6125°W);
USNM 1437755, Alabama River at river mile 59.7, Clarke-Monroe Counties, Ala-
bama (31.5196°N, 87.6205°W); USNM 1437760, Alabama River at river mile 64.3,
Monroe County, Alabama (31.5559°N, 87.5611°W); USNM 1437757, Alabama
River at river mile 75.0, Monroe County, Alabama (31.5898°N, 87.5391°W); USNM
1437752, Alabama River at river mile 75.8, Monroe County, Alabama (31.5923°N,
87.5407°W); USNM 1437743, Alabama River at river mile 128.6, Wilcox County,
Alabama (32.0409°N, 87.4118°W); USNM 1437744, Alabama River at river mile
233.0, Lowndes-Autauga Counties, Alabama (32.3214°N, 86.8215°W); USNM
1437751, Alabama River 2.4 KM downstream of US Highway 84 bridge, Monroe
County, Alabama (31.5455°N, 87.5367°W).

Diagnosis. Shell globose, larger shells elongately globose, two to three whorls,
spire reduced to obsolete. Reddish brown spiral bands typically present on smaller
shells, often faded on larger shells, usually four in number, often interrupted. Head-
foot and mantle pigmented orange, mottled with black. Egg clutches spiral, 10-11 eggs
per clutch on average, with minimal organic and/or inorganic matter incorporated
into external casings.

Historical distribution. Alabama River from Claiborne, Alabama, upstream to
mouth of Coosa River. Coosa River below Wetumpka. Goodrich (1922) reported L.
picta from as far upstream as bars of the Coosa River below Wetumpka; although we
have not examined any lots of L. picta from the Coosa River, we consider this record
reliable as it is below the Fall Line. In the Cahaba River, from its confluence with the
Alabama River upstream to Lily Shoals in Bibb County, Alabama.

Current distribution. Disjunct populations in the Alabama River from river mile
46.0 in Monroe-Clarke counties, upstream to approximately river mile 231.5, near
the Lowndes/Dallas county line. One recently reintroduced population in the Cahaba
River at Centreville, Bibb County, Alabama (PD. Johnson unpublished data.)

Remarks. Baker (1964) doubtfully listed ANSP “120960a2” (sic, error for 120760a;
now ANSP 120760) as the possible “TOM?” of L. picta from among a lot of 16 speci-
mens. Baker stated “TOM?” as meaning, “type because only one example was included
in the original description, or was indicated by only one set of dimensions (of course the
first) or by reference to a (cited) illustration(s) of only one shell, in the definition proper,
exclusive of additional remarks.” He considered use of this abbreviation as a “type by
subsequent selection” (Baker 1963: 191). Consequently, his use of the abbreviation
“TOM?” could be a valid lectotype designation under certain circumstances. However,
as Baker placed a question mark after the catalogue number indicating uncertainty that
the specimen selected was the type by original measurement, he did not unambiguously
select a specimen to act as the name bearing type as required by Art. 74.5 (ICZN) and
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hence this does not constitute a valid lectotype designation. Furthermore, there is no
evidence that the lot has any type status; it originated from the Wheatley collection via
the University of Pennsylvania and there is no evidence on the labels or in the original
ANSP ledger that the lot was obtained from Conrad. It is possible that Baker knew
that Wheatley received material from Conrad, but the original label is not in Conrad’s
handwriting (G. Rosenberg, pers. comm.). Despite Conrad stating that the type mate-
rial had been deposited in the ANSP, we have been unable to locate any other possible
type material during several searches of the collections. USNM 12074 (Fig. 5A, B) and
MCZ 294989 (Fig. 5C) both resemble the shell figured by Conrad and have labels in-
dicating they were received from Conrad. However, both lots are accompanied by labels
bearing the less-specific locality Alabama, rather than Alabama River or Alabama River
at Claiborne. Moreover, as mentioned, the possible syntypes were not found in ANSP,
the stated repository of the types. Consequently; it is possible that neither MCZ 294989
nor USNM 12074 are syntypical and so we refrain from designating a lectotype.

Tryon (1873) considered both Leptoxis foremani (Lea, 1843) and L. flammata (Lea,
1843) to be synonyms of L. picta. Burch and Tottenham (1980) restored L. foremani to
species status, but retained L. flammata as a synonym of L. picta. Both L. picta and L.
foremani are reciprocally monophyletic and valid species (Whelan et al. 2015). How-
ever, based on shell morphology we here consider L. flammata and L. foremani to be
synonyms. As both were described concurrently (Lea 1843), we here take the right of
First Reviser (ICZN Art. 24.2) and establish the priority of L. foremani over L. flam-
mata, making L. flammata a subjective junior synonym of L. foremani. Leptoxis zebra
(Anthony, 1860) was also considered by Tryon (1873) to be a synonym of L. picta,
but the type material (MCZ 161794, see shells photographs on FigShare, https://doi.
org/10.6084/m9.figshare.5084272.v1) resembles L. foremani. Consequently, we here
consider L. zebra also to be a junior synonym of L. foremani.

Discussion

Today, the Painted Rocksnail, i.e. Leproxis coosaensis, is mostly restricted to Coosa River
tributaries (Fig. 1). In tributary habitats, pleurocerids are generally smaller than main
stem conspecifics. Consequently, modern specimens of wild caught individuals typi-
cally are smaller and have more eroded spires than those seen in types and some his-
torical material. Juveniles grown in captivity with uneroded spires have four extremely
compressed whorls (Fig. 2; Whelan et al. 2015). We failed to find any specimens with
costae and consider the specimen with prominent costae figured in Burch and Totten-
ham (1980: Fig. 486) as the Painted Rocksnail to be a probable misidentification, pos-
sibly of L. showalterii. Pleurocerids are notoriously difficult to identify, and similarities
in shell morphology of L. picta and L. coosaensis, particularly of the juveniles, undoubt-
edly contributed to the confusion in application of an incorrect scientific name to the
Painted Rocksnail for nearly 150 years (Tryon 1873).

Leptoxis coosaensis is listed as threatened under the Endangered Species Act as “L.
taeniata” (Clark 1998). The species is currently restricted to four disjunct popula-
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tions in the Coosa River drainage in eastern Alabama. Those in Choccolocco Creek,
Ohatchee Creek, and Buxahatchee and Watson creeks appear stable, while the status
of the population in the Logan Martin Dam tailwaters is unclear because of low abun-
dance and/or difficulties associated with sampling at this location (i.e. depths that
require diving in high flow and poor visibility).

Listing of this species was based, in part, on the misperception that the historical dis-
tribution included a long stretch of the Alabama River from which it had been extirpated
during the 20th century (Clark 1998). Furthermore, many museum lots identified as “L.
taeniata” represent taxonomical species different from the Painted Rocksnail, typically of
L. picta or L. ampla. The latter is endemic to the Cahaba River drainage above the Fall Line
in Alabama; consequently, these misidentifications have resulted in erroneous reports that
the Painted Rocksnail was historically present in the Cahaba River (Burch and Tottenham
1980; Goodrich 1922; Mirachi et al. 2004). Conversely, records of L. ampla in the Coosa
River drainage are misidentifications, typically of L. coosaensis. In light of our reanalysis,
the historical range of L. coosaensis is here revised to have been restricted to the Coosa River
and its tributaries, which is a considerably smaller historical range for the Painted Rock-
snail than previously believed (Clark 1998). Nevertheless, the current range reduction of
90% from historical occupancy given by Clark (1998) appears to have been conservative.

The historical range of L. coosaensis just in the Coosa River proper is a distance of ap-
proximately 317 km (Fig. 1). Since L. coosaensis is now known to inhabit less than 10 km
of the main stem Coosa River, its range has declined over 95% in that river alone. In ad-
dition, Leptoxis coosaensis is believed to be extirpated from four of the eight Coosa River
tributaries from which it was known. As such, even with a redefined and reduced histori-
cal range, this species is in obvious need of continued protection. Management efforts
for pleurocerid snails in the Mobile River basin have focused on habitat improvement
and captive propagation and reintroduction. Reintroduction should never occur outside
a species historical range, which is one reason why clarifying the range of L. coosaensis is
so important. Recovery efforts should include a review of historic tributaries that once
supported L. coosaensis to determine if any sites are appropriate for reintroduction. As
with most listed mollusks, establishment of additional populations contributes to spe-
cies recovery, and is necessary for the possible delisting of the species (Hartfield 2005).

Acknowledgments

We thank John Slapcinsky (UF), Tachwan Lee (UMMZ), Jonathan Ablett, Andreia
Salvador, and Kathie Way (NHMUK), and Paul Callomon and Gary Rosenberg
(ANSP) for access to museum collections under their care. Murat Recevik (MCZ)
and K. Seizova (Drexel University) graciously provided shell photographs. We also
thank Philippe Bouchet (MNHN) and Gary Rosenberg for thoughtful discussions and
feedback on earlier versions of this manuscript. Thanks to Thomas Tarpley for photo-
graphing live animals and some shells. The findings and conclusions in this article are
those of the authors and do not necessarily represent the views of the U.S. Fish and



On the identity of Leptoxis taeniata — a misapplied name for the threatened Painted Rocksnail... 35

Wildlife Service. Gerry Dinkins, Kenneth Hayes, and Charles Lydeard kindly pro-
vided feedback that improved this work. This work was supported by grants from the
Birmingham Audubon Society, Conchologists of America, Alabama Department of

Conservation and Natural Resources Section 6 funds, American Malacological Society,
NSF DDIG (DEB-1110638), and an SI predoctoral fellowship to NVW.

References

Anthony JG (1860) Descriptions of new species of American fluviatile gastropods. Proceedings
of the Academy of Natural Sciences of Philadelphia 12: 55-72.

Baker HB (1963) Type land snails in the Academy of Natural Sciences of Philadelphia part II.
Land Pulmonata, exclusive of North America north of Mexico. Proceedings of the Acade-
my of natural Sciences of Philadelphia 115: 191-259. http://www.jstor.org/stable/406456

Baker HB (1964) Type land snails in the Academy of Natural Sciences of Philadelphia part III.
Limnophile and thalassophile Pulmonata Part IV. Land and fresh-water Prosobranchia.
Proceedings of the Academy of Natural Sciences of Philadelphia 116: 149-193. http://
www.jstor.org/stable/4064624

Burch JB (1982) North American freshwater snails, identification keys, generic synonymy, sup-
plemental notes, glossary, references, index. Walkerana 1: 217-365. http://molluskcon-
servation.org/PUBLICATIONS/WALKERANA/Vol1/walkerana%20vol1%20n04%20
217-366.PDF

Burch JB, Tottenham ] (1980) North American freshwater snails, species list, ranges, and il-
lustrations. Walkerana 1: 1-215. http://molluskconservation.org/PUBLICATIONS/
WALKERANA/Vol1/walkerana%?20vol1%20n03%2081-216.PDF

Clark JR (1998) Endangered and threatened wildlife and plants; endangered status for three aquat-
ic snails, and threatened status for three aquatic snails in the Mobile River Basin of Alabama.
Federal Register 63: 57610-57620. https://ecos.fws.gov/docs/federal_register/fr3335.pdf

Conrad TA (1834a) Description of some new species of fresh water shells from Alabama, Ten-
nessee, &c. American Journal of Science and Arts 25: 338-343.

Conrad TA (1834b) New freshwater shells of the United States, with coloured illustrations, and
a monograph of the genus Anculotus of Say; also a synopsis of the American naiades. Judah
Dobson, Philadelphia, 67 pp.

Dillon RT, Lydeard C (1998) Divergence among Mobile Basin populations of the pleurocerid
snail genus, Leptoxis, estimated by allozyme electrophoresis. Malacologia 39: 111-119.
Garner JT, Buntin ML, Fobian TB (2011) Survey for Tulotoma magnifica in mainstem of Ala-
bama River. Report submitted to Alabama Department of Conservation and Natural Re-

sources. Montgomery, Alabama, 22 pp.

Goodrich C (1922) The Anculosae of the Alabama River drainage. University of Michigan Museum
of Zoology Miscellaneous Publication No 7: 1-63.

Goodrich C (1944) Pleuroceridae of the Coosa River Basin. The Nautilus 58: 40—48.

Haldeman SS (1847-1848) Monographie du genre Leptoxis, Rafinesque, (Anculosa Say.) In:
Chenu JC (Ed.) Illustrations conchyliogiques. Franck, Paris, pp. 6. [Plates 1-6 (1847);
1-5 (1848)]

Hartfield PD (2005) Recovery plan for six Mobile River basin aquatic snails. Report submitted
to U.S. Fish and Wildlife Service Southeast Region. Atlanta, Georgia, 46 pp.


http://www.jstor.org/stable/406456
http://www.jstor.org/stable/4064624
http://www.jstor.org/stable/4064624
http://molluskconservation.org/PUBLICATIONS/WALKERANA/Vol1/walkerana%20vol1%20no4%20217-366.PDF
http://molluskconservation.org/PUBLICATIONS/WALKERANA/Vol1/walkerana%20vol1%20no4%20217-366.PDF
http://molluskconservation.org/PUBLICATIONS/WALKERANA/Vol1/walkerana%20vol1%20no4%20217-366.PDF
http://molluskconservation.org/PUBLICATIONS/WALKERANA/Vol1/walkerana%20vol1%20no3%2081-216.PDF
http://molluskconservation.org/PUBLICATIONS/WALKERANA/Vol1/walkerana%20vol1%20no3%2081-216.PDF
https://ecos.fws.gov/docs/federal_register/fr3335.pdf

36 Nathan V. Whelan et al. | ZooKeys 697: 21-36 (2017)

Holznagel WE, Lydeard C (2000) A molecular phylogeny of North American Pleuroceridae
(Gastropoda: Cerithioidea) based on mitochondrial 16S rDNA sequences. Journal of Mol-
luscan Studies 66: 233-257. https://doi.org/10.1093/mollus/66.2.233

Johnson PD, Bogan AE, Brown KM, Burkhead NM, Cordeiro JR, Garner JT, Hartfield PD,
Lepitzki DAW, Mackie GL, Pip E, Tarpley TA, Tiemann JS, Whelan NV, Strong EE (2013)
Conservation status of freshwater gastropods of Canada and the United States. Fisheries 38:
247-282. https://doi.org/10.1080/03632415.2013.785396

Lea I (1843) Continuation of paper on freshwater shells. Proceedings of the American Philo-
sophical Society 2: 241-243.

Lea I (1861) Descriptions of new species of Schizostoma, Anculosa, and Lithasia. Proceedings of
the Academy of Natural Sciences, Philadelphia 13: 54-55.

Lea I (1863) New Melanida of the United States. Journal of the Academy of Natural Sciences
of Philadelphia 5: 217-356.

Lee T, Kim JJ, Hong HC, Burch JB, O Foighil D (2006) Crossing the continental divide: the
Columbia drainage species Juga hemphili (Henderson, 1935) is a cryptic member of the
eastern North American genus Elimia (Cerithioidea: Pleuroceridae). Journal of Molluscan
Studies 72: 314-317. https://doi.org/10.1093/mollus/eyl005

Lydeard C, Holznagel WE, Garner J T, Hartfield PD, Pierson JM (1997) A molecular phylogeny
of Mobile River drainage basin pleurocerid snails (Caenogastropoda: Cerithioidea). Molec-
ular Phylogenetics and Evolution 7: 117-128. https://doi.org/10.1006/mpev.1996.0377

Lydeard C, Yoder JH, Holznagel WE, Thompson FG, Hartfield PD (1998) Phylogenetic util-
ity of the 5’-half of mitochondrial 16S rDNA gene sequences for inferring relationships of
Elimia (Cerithioidea: Pleuroceridae). Malacologia 39: 183-193.

Mirachi RE, Garner ]JT, Mettee ME, O’Neil PE (Eds) (2004) Alabama Wildlife: Volume Two -
Imperiled aquatic Mollusks and Fishes. University of Alabama Press, 255 pp.

Reeve LA (1860-1861) Monograph on the genus Anculorus. Conchologia Iconica; o, illustra-
tions of the shells of molluscous animals, 12. Lovell Reeve, London. [Plates 2, 3 (1860); 1,
4 (1860); 5 (1861)]

Renner GT (1927) The physiographic interpretation of the Fall Line. Geographical Review 17:
278-286. https://doi.org/10.2307/208229

Say T (1821) Description of univalve shells of the United States. Journal of the Academy of
Natural Sciences of Philadelphia 2: 149-179.

Strong EE, Kohler F (2009) Morphological and molecular analysis of ‘Melania jacqueti’ Dau-
tzenberg and Fischer, 1906: from anonymous orphan to critical basal offshoot of the Semi-
sulcospiridae (Gastropoda: Cerithioidea). Zoologica Scripta 38: 483-502. https://doi.
org/10.1111/j.1463-6409.2008.00385.x

Tolley-Jordan LR, Huryn AD, Bogan AE (2015) Effects of land-use change on a diverse pleu-
rocerid snail assemblage. Aquatic Conservation: Marine and Freshwater Ecosystems 25:
235-249. https://doi.org/10.1002/aqc.2474

Tryon GW (1873) Land and fresh-water shells of North America part IV. Streptomatidae
(American melanians). Smithsonian Institution, Washington, 435 pp.

Whelan NV (2016) Radular morphology of extinct pleurocerids (Gastropoda: Cerithioi-
dea: Pleuroceridae). American Malacological Bulletin 33: 221-226. https://doi.
org/10.4003/006.033.0202

Whelan NV, Johnson PD, Harris PM (2015) Life-history traits and shell morphology in the
genus Leproxis Rafinesque, 1819 (Gastropoda: Cerithioidea: Pleuroceridae). Journal of
Molluscan Studies 81: 85-95. https://doi.org/10.1093/mollus/eyu058


https://doi.org/10.1093/mollus/66.2.233
https://doi.org/10.1080/03632415.2013.785396
https://doi.org/10.1093/mollus/eyl005
https://doi.org/10.1006/mpev.1996.0377
https://doi.org/10.2307/208229
https://doi.org/10.1111/j.1463-6409.2008.00385.x
https://doi.org/10.1111/j.1463-6409.2008.00385.x
https://doi.org/10.1002/aqc.2474
https://doi.org/10.40%C2%AD03/006.033.0202
https://doi.org/10.40%C2%AD03/006.033.0202
https://doi.org/10.1093/mollus/eyu058

	On the identity of Leptoxis taeniata – a misapplied name for the threatened Painted Rocksnail (Cerithioidea, Pleuroceridae)
	Abstract
	Introduction
	Results
	Systematics
	Leptoxis coosaensis (Lea, 1861)
	Leptoxis picta (Conrad, 1834)

	Discussion
	Acknowledgments
	References

