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ABSTRACT

A new species of unionid mussel, Anodonta hartfieldorum, is

desoribed from Coastal Plan streams of the eastern Gulf of

Mexico drainages. 1t occurs in the Pear] River in Lonisiana and
Mississippi, ]’Lm,agj(mld River in Mississippl, Tombigbee River
in Mississippi and possibly Alabama, Tensaw River in Alabama
and the FEscambia River drainage in Alabama and Florida.

Based on shell morphology and presence of very thin green
rays, it belongs to a species group within the genus Anodonta
which includes A couperiana, /\ heardi, A, implicata, and
A suborbiculata. Anodonda harifieldorem appears to be most
closely related to A, suborbiculata, but differs in several aspects
of shell morphology. Anodonta suborbiculata is wuicsim ad in,
the Mississippi Basin and has been widely introduced outside
is native range. Anodonta hartfieldorum occars in floodplain
sloughs and osbow lakes in sifty sand to mud sediments, Tts
umwndtum status iy unlmewn as its typical habitat is under-
represented i most mussel sampling programs,

Additional keywords: Cypress Floater, new species, taxonory,
conservation, Alabama, Florida, Louisiana, Mis ssipp

INTRODUCTION

Southeastern United States Unionidae have received
consiclerable attention durmg the past half century.
Thus, their taxonomy is well understood relative o some
oth@r groups of aquatic invertebrates (e.g. craviishes)
Taylor et al, 2007). However, there are remaining
undescnbed unionid species (V}.llmms et al., 2008).
Ome undescribed QPH,E(‘S of Anodonta 1 Aﬂ]did 179G,
was first recognized in the Pascagoula River dumw the
1980s by Paul Tartfield, 1.8, Wish and Wildlife Sen vice,
Jackson, Mississippi. Subsequent survevs revealed the
presence of this species in Gulf Coast “dr ainages from
the Pearl River east to the Escambia River Vldrmo
1983 Williams et al, 2008).
The genus Anodonta, as presently conceived, occurs
in most of tho Nearctic and Palearctic regions. The type

species, Anodonia cygnea Linnaesus, 1758, is from west-
ern. Burope. In North America, Anodenta oceurs from
Alaska and Canada to Mexico. Tiwrgeon et al. (1998}
recognized ten species in the genus. The number of
Auodom‘(r species worldwide is rz(){ clear due to poor
delineation of taxa and varying interpretations of the
species  concept (e}_’ Mack ct al., 2004). Ortmann
{1912) observed that “in Europe t he species-making in
this group has gone beyond all the bounds af zc'a.wn.’
Anodonta Lamarck, 1799, is a nomen consersabum
(ICZN, 1926 Opmmn 94; 1959: Opinion 561). Hoeh
(1990} used morphological and allozyme data to produce
a phylogeny that divided North American Anodonte,
along \V;ih ‘the European type species A, oygnea, into
three clades: Anodonta; Pyganodon Crosse and Fischer
i Fischer and Crosse, 1894; and Utterbackia Baker,
1927, The latter two were elevated from subgeneric to
generic status by Hoeh (1980),

MATERIALS AND METHODS

Comparative material of Anodonta couperiana Lea,
1840, Anodonta hartfieldorum, Anodonta heardi Gordon
and Hoeh, 1995, and Anodonta suborbiculata Sav, 1831,
from several museums was utilized in this description.
These institutions inchude Florida Musewn of Natural
History, University of Florida {UF}, Gainesville, Florida;
Mississippi Museum of Natural Science {(MMNS},
]ackxon Mississippi; Museum of Comparative Aoologv
(MCZ), Harvard University, Cambridge, Massachusetts;
North Carolina State Museum of Natural Sciences
(NCSM), Raleigh, North Carolina; Ohio State Universi-
ty Museum {OSUM), Columbus, Ohio; and National
Museuns of Natural History, Smithsonian Institution
(USNM, Washington, l){” Additional material from
the pexsnncd collection of Robert G. Howells, Kerrville,
Texas, was also examined.

Shell measurements were made to the nearest milli-
metey using digital calipers and included total leagth,
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height, width, hinge line length, and distance {rom
umbe to posterior shell terminus. Total length is delined
as distance between anterior and posterior margins,
measured parallel to the hinge line. Shell height is “dis-
tance between dorsal and ventral marging, measured
near the midpoint of the hinge line, perpendicular to
shell length. Shell width is maximum distance bebween
the outer surfaces of the paired valves. Hinge line length
is distance from its anterior terminus to the anterior end
of the ligarnental notch. Distance from the center of the
umbo to the posterior shell terminus was measured in a
straight line. The angle between dorsal margin and pos-
terior margin was measured to the nearest five degrees
using a protractor {Figure 1), Shell measurement dafa
were analyzed using Excel spreadsheet scatter plots with
linear regression. An ANOVA on the azngle measure-
ments was performed on the three species using SPSS
v16.0. A post-hoc comparison using Tukey's test was per-
formed to determine the significantly different groups.
Gross anatomy of soft tissues was described from fresh
and relaxed specimens fixed in 10% formatin and trans-

ferred to 70% ethanol. The anatomical deseriptions fol-
fow methods described in Williams et al. (2008).

Figure 1. Hustration of how the angle between dorsal mar-
gin and posterior margin was measured. Image of Anodonte
suborbicilate modified from Burch {1975),

Anodonta hartfieldorum new species
Cypress Floater
{Figures 2, 3)

Diagnosis:  Anodonte harifleldorum iy distinguished
from other unionid species by a combination of the
following chamct(’mt]cs thin, compressed to inflated
shell, eﬂlpnml to oval outline, ventral margin rounded;
dng_}o between dorsal margin and posterior margin usu-
ally 140° fo 150°; hinge teeth absent; periostracum
smootl, tawny to olive or brown, typically with very thin
green rays; umbo only slightly elevated above hmfrv
line; umbo sculpture in thL form of parallel bars in
adults; inner lamellae of mner pills cornected to visceral

mass only anteriorly; supra-anal aperture small, sepa-
rated from excurrent aperture by wide mantle Lridge
{may be longer than either of the two apertures); outer
(nils mdmupm} marsupium occeupying entire giil, well
pdddod when gravid: secondary water tubes present in
gravid marsupia; glochidium with styliform hooks.

Description: Length to 120 mm; shell thin; moderately
inflated; outline oval; posterior margin narrowly rounded
to blunﬂy pmnléd angie hetween dms il margin and pos-
terfor margin 1407 to 135" {mean = 1467) (Table 1); ante-
rior margin broadly rounded; dorsal margin straight,
ventral margin convex; posterior ridge low, 1(mrlded pOs-
terjor slope modm ately steep, slightly concave, occasion-
ally v\ten(] ing into a very low dmsal wing; umibo broad,
modmatoly inflated, bar (*]\ elevated abnw, hinge line; wm-
ho sculplm e nodulous nd;_)es in youny and parallel hdrs i
aduits; periostracum tawny to o'hw or brown, typically
with very thin, olive to greenish brown rays that often are
obscure in adults. Pseudocardinal and lateral teeth absent:
umbo cavity wide, shallow: nacre white, sometimes with
salmon tint in umbe cavity {Figures 2, 3).

In life the mantle is creamy- W?ntc to tan or golden-
tan, may be dull-orange external to pallial line, mantle
outside of apertures dnli orange o gravish-hrown; vis-
ceral mass or eamy-white to ldll My h(: dull-orange ad-
jacent to foot: foot dull- -orange to creamy-white or fan.
Cills gold to tan or hrown; doxsaE margin sinuous to
concave, ventral margin convex; gill lonﬁti 57-69% of
shell length; gill height 31-33% of gill }mwth outer gill
height 79-100% of ioper gl E%(‘it)ll tmtﬁ,r gill height
may be greater than inver Lgil height in gr avid indivi-
duals; inner lamellae of inner gills only conm,df’d to
visceral mass anteriorly. Outer gills mdlmpml glochidia
held across gill length: well padded when ucmd light-
brown to b1(>wmsh -orange. Labial palps tan, may hdvc
golden cast; straight to concave dorsally, convex ventral-
lJr, bluntly pomtmi distally; palp ienuih 21-40% of gill
Jengthy palp height 46-67% of palp ength; distal 27—
afb% of palps bifurcate. Incurrent dpcrrme usually lon-

ger than excurrent and supra-anal apertures; supra- anal
And incurrent apertures ou‘dwma]lv ol similar icngti

Incurrent  aperture  length 8- 12% of shell Jler ngih;

cremny-white to dull-orange within, sometimes grayish

or uish«mbm\m} basal to papillae; papillac in 2-3 rows,
inner mwusmﬂiv larger, sinple, short, thick; papillae tan
to dullorange, larger papillae often with black edges
basally. Txcurrent aperture Jength 5-8% of shell 1911;711

eremmy-white to dull-orange within, marginal color band
rusty-tan to dull-orange with hlack lines perpendicular
to margin, generally w1th some lines converging proxi-
mally, some individuals with lines 1.nter(,(mnec.‘!‘ed to
form an in reguiar reticulated pattern; excuorrent aperture
margin - smooth, may undulate. Supra-anal aperture
i@r}gjth usualily 5-8% of shell length, occasionally to 16%
of shell length; creamy-white to tan within, usudllv with-
out marginal coloration, occasionally with a thin, i{!(“ﬂ'{l%df
tan hand; supra-anal aperture margin smooth; J}ldndt,
bridge sfzpamh,ug supra-anal and excurrent apertures usu-
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Figures 2, 3. Ancdonta hartfieldorum, 2, Holotype UF 375595, length 112 mm. Fish Lake, oxbow off Pascagoula River, 1 air mile

[1.6 air kilometers] sontheast of Highway 614 bridge, southwest of Wade, 30.6018° N, 85.623F

Oct, 2000,

"W, Juckson County, Mississippi, 2

5 Richard T, Bryant. 3. Non-type specimen UF 358837, !engtb 114 mm. Slough and gravel pits adjacent to £ \Ldl]lbld

River, Mvsf:z(‘ Springs boat ramp, 1 mile [1.6 ldlometer] southeast of MeDavid, Fscambia C Soumty, Florida, 30.92636°N; 87.285977W,

20 Sep. 1999, & Richard T. Bryant.

ally irmperdorate, of variable length, 67-480% ol supra-
anal length, occasional individuals with & short secondary
mantle bridge anterior to pum(uy bridge.

Minor soft anatomy differences were noted between
Anodonta hartfieldorum specimens collected from the
Pascagoula dnd Escambia River systems. Incurrent aper-
tures of Pascagoula individoals (8-10% of shell length)
were shorter than those of Escambin individuals (li)m
12% of shell length}). Length of the mantle bridge separ-
ating excurrent and mpnqum] apertures vmc& more
widely in Pascagoula individuals (67-480% of supra-anal
length) than in Fscambm individuals (90-420% of supra-

Table 1. Frequency distribution of the angle measurement between dorsal margin

anal length), Conversely, wider variation in labial palp
qi?@ was observed in Escambia individuals (palp length/
gill length 21-40%; palp height/palp length 47-67%)
than Pascagoula mdividuals (palp length/gill length 25
20%:; paEp height/palp length 54-57%). Gill beight
in relation to gill length was greater in Escambia indivi-
duals (40«5.)%; than in Pa.sulz_puia individuals (31—
38%). These differences are considered slight and could
be an artifact of modest sample sizes (n = 8 from each of
the two draungos) so further compamom are needed.
No material from the Pear! River drainage or Mobile
Basin was available for comparison.

and posterior margin of Anodonta

hartfieldorian, A he ardi and A suborbiculate, Anodonia suborbiculate was significantly dﬂim ent (p < 0.001) From the other two

species. There was no significant difference among the other two species {p =

0,534},

Spe

Angle between dorsal margin and posterior margin

1157 120° 125¢ 130° 135°

A. hartficldorm
A, heardi 1 1
A, suborbiculata 3 17 35 34 25

1407 145° 1507 1557 160° N Mean
18 25 19 7 69 146
1 5 ¢ 2 2 2] 147
8 2 127 124
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Type Material: Holotype: UF 375595, length 112 mum,
Fish Leke, oxbow off Pascagoula River, T alr mi. [1.6 air
k] SE of Hwy 614 bridge, SW of Wade (30.8016°N;
88.6233°W), Jackson Cr){.u:ity; Mississippi, 27 Oct. 2000.
Paratypes: Pascagoula River Drainage: Mississippi:
Jackson County: MCZ 361689, length 89-107 mm
(3 dry shells), Fish Lake, oxbow off Pascagoula River, 1
air mi. L8 air k] SE of Hwy 614 bridge, SW of V\fadL
(30.6016°N, &8, 62'33"\\‘), 27 Oct., 2000, MMNS 6973,
length 60-101 mm (6 dry shells}, Pascagoula River at
mouth of Dead River Lake (30.59236°N. 8850761 W),
27 Aug. 1986, \LSM 26799, length Dé)mfb mm {2 alcohol
preserve d;, Fish Lake, oxbow off Pascagoula River, 1 air
mi. [1.6 air km] SE of Hwy 614 bridge. SW of Wade
{30.6016°N,; 88.6233"W), ‘7r Oct. 90(0 NCSM 28212,
]mg? 57101 mm (13 alcobol preserved), Dead River
Lake (mouth) off Pascagoula River, [6 air km SSW center
of Wade] {30.5044°N; 58.5079°W), 27 Aug. 1986. OSUM
80078, length 88-106 mm (3 dry shells), Fish Lake, oxbow
ofl Pascagoula River, 1 abr mi. [1 G air km] SE of Hwy 614
bridge, SW of Wade (30.6016°N; 88.6233°W), 27 Oct.
2000, UL 428335 (6 in 95% alechol preserved), Pasca-
goula  River at  Paper Mill (’,amp (30.63228°N;
B88.65240°W), 21 Aug. 2008 UT 428336 {4 in 70% aleohol
preserved), Pascag(}ula River at Paper Mill Camp
{30.63228° N, 88.65240°W), 21 Aug. 2008, UF 428544,
lengts '5‘3——120 mm (9.5 dry shells), Fish Lake, oxbow off
Pascagoula River, 1 air mi. [1.6 air k] SE of H_wy 614
}}udgc SW oof Wade (30.6016°N; 88.6233°W), 27 Oct.
2000, UNMMZ 302000, lea;_,ih 90--105 ymm B3drys ufl%)

Fish Lake, oxbow off Pascagoula River. 1 aiy mi. [1.6 air
}\mi SE of Hwy 614 bridge, W of Wade (30.6016°N;
88,6233°W), 27 Oct. 2000. USNM 1124163, ](‘ng_ﬂl TO-99
mm {4 dry shells), Fish Lake, oxbow off Pasc agoula River,
1 air i [1.6 air k| ST of Thwy 614 bridge, SVV of Wade
{30.6016°N; 88.6233°W), 27 Oct. 200 00).

Other Material Examined: Escambia River Drain-
age: Alabama: Covington County: NCSM 45093
(16 alcohol preserved), Gantt Reservoir, Conecuh River,

CR 86 [Dunn’s Bndgl Road], [3.2 air ko NE center of
Gantt] (31.42373°N; 86.4576°W), 5 Nov. 2006, NCSM
45145 (1 dvy SheH), Point A Reservoir [Conecuh River],
SW comer, 177 kin NW from intersection of CR 70
and US 84, ’3] 359537 N; 86.51628°W), 8 Nov. 2005,
Alabama: Escambia County: UF 375317 (1 alcchol
preserved), Old Faulkner Lake, axbow lake of Conecuh
Biver, 2 air mi. [3.2 air km] SE of Pollard, 0.5 air mi. [0.8
air km] N of Florida state line, 29 June 1995; Florida:
Escambia County: UF 358657 {6 dry shells), slough
and gravel pits adjacent to Escambia Rives, at Mystic
Springs boat ramp, 1 mi [1.6 km] SE of McDavid
(30.592656° N, §7.28507°W), 20 Sep. 1989, UF 376605 (5

dry shells], slough and gravel pits adjacent to Escambia
River, at \dystu Springs i)(mt varp, 1 i {1.6 ko] SE of
MeDavid, 5 July 1692, UF 428537 (3 in 70% aleohol
prosomed} Escambia River at Bluff Springs boat ramp
{30.92675°N; 87 28647°W}, 19 Sep. 2007 UF 428338 (6
m §5% dlu)hul preserved), Escambia River at Bloff

Springs boat ramp (30.92675°N, §7.28647°W), 19 Sep.
2007, NCSM 987’ 1 {16 d]mhol preserved), Escambia
River, abandoned gravel pits ad}m(!m to Mystic Springs
boat ramp, [point estimated 1.6 air ki ST center of]
McDavid (30.83550°N; §7.31266°W), 9 Aug. 1992,

Mobile Tensaw River Dr‘uudge Alabama Bald-
win County: UF uncataloged (2 alechol preserved),
slough off Tensaw Lake about 1 air mi. [1.6 air k] S5W
of Hubbard Fish Camp and L andmgj {31.049097°N;
87.871753°W), 18 Sep. 1999. These specimens were
misplaced during a transfer from U.S. Geological Survey
to the Florida Musewm of Natural History,

Pascagoula River Drainage: Mississipph George
County: MMNS 5503 (3 dry shells), McCrea Dead River
I of Dale (30 83302° N, 88.74750°W}, 29 May 2000.

Pearl River Drdumgc Loulﬁnma St. Tammany

Parish: MMNS 6444 (1 dry shell), Pear! River,
Mississippi and Louisiana state line, at Walkizh Bluff,
mouth of slough about 0.5 mi, [0.8 k] upstream of boat
ramp, 18 Sep. l(}h() Specimen was not examined: record
based on a personal communication with Bob ) fones,
MMNS; Mississippi: Marion County: MMNS 2165
(1 drv shel) Pearl River, in vicinity of Columbia, 24
Apr, 1986. i

Comparison with Similar Species:  Anodonta hart-
Sieldorum shells resemble those of A suborbiculota
{Figure 4) but are less round and usually more inflated,
with a more inflated umbo that is elevated s tightly above
the hinge line. It also muy resemble Prj;ﬁmmdcm srandis,
but that species has a much more inflated ambo that is
considerably elevated ahove the hinge line. Arodonta
hartfieldorunm may vaguely resemble Utterbackia imbe-
cillis and Lt.’mbm kin peggyae Johnson, 1965, but those
species are more elongate and their umbos are not ele-
vated ahove the luugj(' line. Anodonta harifieldorum is
stnilar in shell morphology te A heardi (Figure 5), but
the two species are allopatric, with A, heardi cmumm;7
vnly in the Apalachicola Basm and eastward in the
Ochiockonee River {(Gordon and Floeh, 1995; Brim Box
and Williams, 2000).
Shell proportions of Anodonta hartfieldorum differ
from those of A. suborbiculate and A, heardi. The most
notable differences are in the relative proportions of
sheli height and length, as well as the angle between
dorsal margin and posterior margin. Anodonta harifiel-
dorum shell height, relative to length, is greater than
that of A. heardi but less than that of A wbnrb:fufﬁm
(Figure 6). The angle between dorsal margin and poste-
rior mdrg_,m is abmzt equal in A f'im’iﬁ()?domm {1mean =
146° N = 68) and A, heardi (mean = 147°, N = 19) but
is gre &t@ than that of A. cm’)mbfridatcz {m@an = 129°. N
= 127} Frequency distributions of these angles are pre-
stutcd in Table 1.

Distribution:  Anodonte f'z,a.rlﬁei'n’.omm- oceurs from
the Escambia River drainage in Florida and Alabama
west to the Pearl River drainage in Louisiana and Missis-
sippi (Figure 7). It is known fmm the Escambia River,
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5

Figures 4, 5,  Anodonta species

Cedar Creek, about 2 air miles [3.2 air kilometers] e
85 40540°W, Floyd County, Georgia, 20 Aug, 1997, @
north side of first 180° bezld, above confluence of

1991 © Richard T Bryant,

Escambia and Santa Rosa counties, Florida, upstream ta
Cantt Beservoir, on Coneeuh River, Covington. County,
Alabama. In the Mohile Basin, it is known from the Tom-
highee River dr ainage in Lowndes County, Mississippi,
and a single site on the Tensaw River, Baldwin € ounty,

Alabama. Anodonta hartfieldorum is found in lower
1eadaos of the Pascagoula River drainage in Ceorge and
Jackson counties, \113515311); , and has been mported
from Pearl Biver in Missm:ppi (Vidrine, 1953. Jones
et al,, 2005) and in Lousiana where the Pear] River forms
a commnon horder between the two states.

Habhitat and Biology: Anodonta hartficldorum oceurs
in water with little or no current such as oxbow lukes and
stouglis. Tt has colonized Gantt and Point A reservoirs.
bubsh ates in these habitats are typically composed of
mud or muddy sand, often with detritus.

Anodonta hartfieldorum is a long-term brooder, pre-
sumably }.JI“&V}'L'I frora late summer or autumn to the
foﬂowmg_) spring or smimer, Gravid individuals brooding
mature glochidia have been chssrved in late October
and early November in ]."LlSCé.lg()l,l].El Tiver and Gantt

4. A suborbiculata. UF 376131, length 124 mim. Coosa River, Weiss Reservoir, mouth of Big
st of Alabama and Geor gin state line, Coosa River Mile 238, 34, 18413“1\
Richard T. Bryant. 5, A 7
Brothers River,

wam’z UF 358656, length 1173 mun. Eimmun Creek,
20.873019°N; 85.037033"W, Fy -anklin Count v, Florida, 7 Sep,

Reservoir, Conecuh River, respectively. Glochidial hosts
of this species are unknown.

Discussion:  Anodonta hertfieldonim appears to be-
long to a species group that includes A suborbiculata,
A, couperiana, A heardi, and Anodonta implicata Say,
1829, A conmmon morphological feature shared Anong
these species is umbo sc ulp{mu that consists of parallel
bars in adults. Juveniles of this gr oup typically have fine
SrEen rays m(imlmg_, from the umbo 1ml this feature is
oftPn obsewre in adults with a darker p( wiostracum. Mo-
lecular genetic data supports the relationship of this
group, which is confined to the castern United States
{Zanatta et al., 2007}, Anodonta suborbiculeia is native
to the Mississippi Basin and some central Gulf Coast
drainages, A. fam'ifwfdm‘mn and A. heardi occur in east-
orn Gull Coast drainages, and A couperione and A,
r'mpii{frzm in Atlantic Coast drain ages, There are iaopu}a-
tions of A, suborbiculata in the Brazos. Neches, and
Sabine River drainages, east Texas, that differ somewhat
in shell morphuﬁogy {(Howells et al., 18996}, They are
slightly more inflated  than typical A, S‘.’,[{JU‘.’])IC'U&(:‘I‘T(L
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However, additional research iz needed to resolve the
relationships of these populations.

There have been several veports of Anedonta suborbi-
culata in the Escambia River drainage in Alabama and

Florida. The first known Escambia drainage specimen of

Anodonta was collected in 1917 by C. AL Burke, from
Chumnuckla Springs, Santa Rosa (,ouﬂi} Flovida. This
specimen (UMMZ 101375) was reported as A. suborbi-
culeta by Butler (1990) on the basis of a personal com-
munication from William H. Heard, but it is most likely
based on A, hartfieldorum {this specimen could not be
located to confirm identification). Clench and Turner
(1956} did not encounter A suborbiculata in their sur-
vey of freshwater mollusks of Florida and southern Ala-
bama. The report of A, suborbiculaia from Gantt Lake,
Covington County, Alabama (MCZ 267518}, by [ohnson
(1969; is based on A harificldorum. In the 1d(‘nt}§1(,a.lum
manual of freshwater clams of Florida, Heard (1979)
reported and lustrated A suborbiculote from the
Escambia River drainage but locality data for the illu-
strated spe{‘mwn were not given. A single juvenile
{48 mm; UF 134930) A, suborbiculata from the BEscambia
River, Florida, was reported and illustrated by W 1.lliezx';1s

T

120 14l 168 180G

Scatter plot of the relationship between shell height and shell length (mm) in Anedonta hortfleldorum, A, fieardd, and

and Butler (1994). Anodonta suborbiculata appears to be
a recent colonizer of the Escambia drainage, with the first
confirmed records from the 1980s. The two species ocour
syntopically in Gantt and Point A reservoirs, Conecuh
River, Alahama.

The natural oxbow and slough habitats of Anodonia
hartfieldorum are often O\fu}ooi ed or avoided during
mussel surveys, and thése habitags have been g greatly re-
duced due to channelization and m;poundzm*nt of large
rivers. These factors probably wnmbnted to the dearth
of records and museam rmlen Al A systematic survey of

Culf Coast floodplain lakes and reservoirs is rec }amm] to
determine the current conservation status of A, hartfiel
dorum. Additional comparative analyses of soft anatonmy
and molecular genetics are also needed to finnly resolve
taxonomic re thl(mshlps within the genus Anadonta.

Conservation Status:  The fuct that Anodonta harifiel-
dorum has not been previously recognized has precladed
its inclusion in conservation status reviews. However, this
species does 1ot appear to be imminently imperiled. It
can he locally abundant, but may have declined in some
Hloodplain takes and sloughs th at have heen negatively
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Figure 7. Known range of Anodonta harifieldonen (shaded
area) i Alabama, Florida, Louisiana and Mississippi. Selid
circles represent spectfic localities of A hartfieldorum. Type
locality of A. hevtfieldorum is indicated by the star,

affected by channel incision following channelization of

adjacent rivers, Anodonta hariﬁdr/uuun conservation sta-
tus will remain unresoived until a systematic survey of
appropriate habitat is conducted.

Etymology: The species name hertfieldorum is in
honer of Paul D. and Elizabeth A, Hartfield in recogni-
ton of their significant contributions to conservation and
natural history in the southeastern United States. Paul is
a biologist in the endangered species program, U.S, Fish

and Wildlife Service, ]flclxson Mississippi, fiekd office,
and has been instrumental in protection and recovery
of aquatic species. Elizabeth (Libby) is director of the
Mississippi Musenm of \atmal Science, Jackson, Mis-
sissippi, where she ptesz{{ei over the enhancement of
the institution, which is now one of the premier

museuns in the southeast, She has also plaved an inte-

gral role in conservation and environmental education.

.[ he comunen nane, Cypress Floater, is in reference to
the Cypress tree which is comman along the flood plain
Gioughs and backwater oxhow lakes whme Anodonta
hartfieldorum is found.

Comrarative MaTEIAL KxaMiNeD:
ANCDONTA HEARDI

Apalachicola  River  Drainage: Florida:  Franklin
County: UF 338636 (1 dry shell). Harrison Creek
Hributary of Apalachicola River] at first 180° turn, N side
of bend ("() K73019°N; §5.037933°W), 7 7/ Sep. 1991

Florida: Gulf County: NCSM ‘305.)4 {1 alcohol pre-
served), ( hpo]a River, Flovida Hwy 22 [CR 22/1.;:11&%
grove Road | Loi28 ar km NE ! ()J Wewahitchka
(30.12766°N; 85.176G38°W), 6 Ang. 1988, UF 375520 {1
dry shell), A;mia&,hrw]a River at river mile 45.3, at the
Wewahitehka Boat Ramp, about 5 air mi. [8 air k] NE
of Wewshitchka, 1 Sep. 1999, UF 428532 (11 dry shells},
Apalachicola River Mile 46.8, wong right dcx{.c‘udmgj
hank of river (3(.1819°N: 851 EMQW\ 7 f‘\ug; 2006,

Florida: ]ao]v;on County: UF 1915 (1 dry shell),
Tanvat Pond, 3 mi. {4.8 lon] N of Sneads, | \pl 1955,

Florida: Leon Cmmly. MCY 267515 (]. dry shell),
Ochlockonee River at US Hwy 27, 11 mi. [17.7 km] NW
of Tallahasses.

Florida: Liberty County: UF 381286 (1 dry shell),

Flarida River, from downstream near SW edge of Acomn
Lake to point downstream of head of leeder shmjj nto
Everctt Slough, 4 June 2002,

Georgia: C risp County: NCSM 28259 (1 aleohol
preserved), Lake Blackshoar, 0.3 mi [0.5 km] § of US
280 bndgo at edee of (rmagm Veteran's Memorial State
Park, {point P‘aﬁlndiﬁ“{l 6.2 air km I center of Cobb)
\31.9{724 . §3.9284°W), Sep. 1902, UF 376024 (2 div
shells), Lake Blackshear, US Hwy 280 crossing (E side]
midele of Lake Bridge, June 1995.

Ochlockonee River Drainage: Florida: Leon Coun-
ty: UF 370608 {4 alechol preserved), Ochlockonee
River about 3.5 aér mi. [3.6 air k] § [SW] of Rt 20
ba‘i.dg@ (30.34804° N; 54.693567W), 19 Ju.ly 1963,

ANODONTA SUBORBICULATA

Arkansas  River Drainage: Arkansas:  Crawford
Counly: USNM 124422 (& dry shells), [Arkansas River)
VYan Buren.

Atchafalaya River Drainage: Louisiana: St. Martin

Parish:  QSUM 76142 (1 dry shell), 4 mi. [6.4 k] SE of
["Ienderm.m. (6.4 kin SE of Henderson, 4.8 km W of Butte
La Rose] {30.28140°N; 91.73600° W), 27 Sep. 1975,

Escambia River Dm:inage: Alabama: Covington
County: MCZ 2687518 (1 dwy shell), Clearview, on
Conecuh River, Gantt Lake at US Fwy 25, NCSM
35282 (1 alechol preserved), Point A Reservoir, [point
estimated 23 air ki NE  center of R:wr Falls]
(31.36796°N; 88.52074° W), 2005. NCSM 48025 (3 dly
shells), Point A Reserveir [Conecuh River], SW comer,
177 Jon NW from intersection of CR 70 and US 84, {2.3
air k. NE center of River Talls? (31.35953°N;
56.51628°W), 8§ Nov. 2005, UF 375318 (1 aleobhol pre-
served) ]:’ats.a]ﬁ_m ("rc\c‘k ‘ltmgh on fmpounded lower
end, about 0.7 air mi. [L1 air kon] N of CR 39 bridge
{31.382518°N: 5(3.03.2553 49, 24 }ul}f 1945,

Florida: Escambia Cownty: UF 134930 (1 aleohol
preserved) Escambia River, Bt 4 crossing, 2 b I«m E of
Century, 13 kan NNE of \rlc],)avzd T8 km W ool Jay,
3 June 1998,




Page 32

THE NAUTTEUS, Vol, 123, No. 2

Mississippi River Drainage: Hlinois: Carroll Coun-

ty: UF 225860 (4 dry shells), Thomson Lake,
Tennessee: Shdby County: MCZ 152833 (7 dry

shetls), Mississippi River, Presidents Iskind, near Memp Jhis.

Mohile Basin Drainage: Alabama: Cherokee Coun-
ty: UF 374082 (1 dry shell), Coosa River at island,
about 0.8 mi. [1.3 k] vpstimm of TEwy 20 hridge (Gar-
rett Bridge), 7 Awg. 20000 UV 374282 (3 dry shoils;,
Coosa River at Large Isand, di)(nl? mi. [1.6 k)] down-
stream from Maple Grove, 7 Aug. 2000.

Alabama: Monroe County: UF 374748 (10 dry
shells), slough off Alabama I’u‘vor about 1 mi. [1.6 k)
upstream ()I Claibome Lock & Dam, on west bank,
17 Sep. 1999,

Alabama: Talapoosa County: UF 376505 (2 dry
shells), Lake Martin at Wind Creek State Park, about
6 mi [9.7 k] S of Alexander City, 28 Jan. 2004.

Alabama: Walker County: OSUM 58673 (1.5 dry
shells), Bullbarn Creck, [6.1 kan S of Jasper] (33.77000°N;
87258858 W), 14 Ang. 1983, OSUM 59644 (1 dry shell),
Bullbarn Creek, [61 lkm 5 of Jasper] (33.77000°N;
87.25858°W), 24 Feh. 1997,

Alahama: Wiicox County: UF 744()1.3 (2 dry shells),
Millers Ferry, 9 mi. {14.5 k| NW of Camden, 200 m N
of Bt. 28 bnd&t over Alabama River, East Bank Park, 24
Sep. 1988, Ul 374742 (1 dry shell), slough off Alabama
River, about 1 mi. [1.6 lan] upstream of Claiborne Lock
& de on west bank, 17 Sep. 1899, UF 376550 (1 dry
shell}, impoundment UI Alabama River, East Bank Park
at Millers Ferry, just NE of Hwy 28 bridge, about 7 mi.
[11.3 ko] W of Camden, 10 Sep. 1088, UF 376593 {1 dry
shell}, Coosa River at L&rge Island, about 1 mi. [1.6 km]
downstream from Maple Grove,

Georgia: Fioyd Coun{y: UF 376151 {L dry shell],
Coosa River (Weiss Reservoir), at mouth of Bzg_) Cedar
Creek, about 2 air mi. [3.2 air k] due E of Alabama and
Georgia state Ene (Coosa River Mile 258) (34.18473°N;
85.40349°W), 20 Aug. 1997

Mississippi: Prentiss County: MMNS 9072 (2 dry
shells), Tombighee River, borrow pits at Natchez Trace
at Brown Bottorn, 12 mi, {19.3 Jn] ESE of Baldwin
(34 46835°N; 58.42968“\'\/'}‘ 28 Oct. 1999,

Neches River Drainage: Texas: Ndcogdoches
County: NOCSM 30346 (3 drv shells), Sam Rayburn
Reservoir, Shirley Creek Park, Ipoml estimated at end
of CR 49{7 (Sowell Bricge Road) in park, 9.7 air km
WNW of Broaddus] (31.31503°N; 94.37306°W), 12
Dec, 1995,

Texas: San Avgustine County: MMNS 7477 (2 dry
shells), Sam Rayburn Reservoir on the i\n}_}ehu& River,
5 Nov. 1995, Robert G. Howells (6 dry shells, 2 alcoi;o]
preserved), Sam Rayburn Reservoir, Ayish (Jwe»l < arm. at
CR 2923, 12 Dec. 1695,

Texas: fvlel County: Robert G. Howell
shelt), B.A, btemhmfﬁu Reservoir, 29 Dec. 1993

s (L dry

Ouachita River Drainage: Arkansas: Clark County:
UF 64057 (3 dry shells), Old River, Arkadelphia.

Pearl River Drainage: Mississippi: Madison Coun-
ty:  MMNS 6263 (1 aleohol preserved), Pearl River,
left ascending bank, 0.3 mi. {0.8 kin] helow Lowhead
Dam, abhove Coal Bluff Water Park {32.61559°N;
89.75555°W), 1 Oct, 1987,

Mississippi: Pearl River County: MMNS 6444 (2
cry shells}, Peart River al Walkiah BJUJ‘I‘, mouth of ox-
bow (.5 mi [0.8 km] upstream from boat launch
{30.56513°N; 89.791 14°W), 18 Se ]2 1986,

Red River Drainage: Louisiana: Bienville Parish:
USNM 118968 (1 dry shell), Mount Lebanen.

Louisiana: DeSoto Parish: USNM 133381 {4 dry
shells), Frierson Mill,

Louisiana: Rapides Parish: USNM 86609 {1 valve
of shiell), Red River, Alexandria.

Louisiana: VV{*hstel Parish: OSUM 76518
shells), C ‘\l)i(’SS Swamp, [6.7 lan B of Dovline,
W oot Slbl(yﬁ 2537577 N; 93.33049° W),

Texas: Mar i(m County: NCSM 33214 {2 dry shells),

Lake O The Pines (Bm Cypress Bayou), ipo‘nt esti-
mated 9 air km WSW ((_,]1[(3}’ of l\f!ilwlile {32.81323°N;
94,69791°W 9 _]llfy | 996,

Texas: Camp/Titus counties: Robert (. Howells (5
dry shells), Bob Sandlin Reservoir, 10 July 1996.

4 dry
35

dr
kin

8 (

Tennessee River Drainage: Alabama: Lauderdale
County:  NCSM 43448 (16 dry shells), Pickwick Lake,
Tennessee River, behind small islands 8.8 air km E
[center] of Waterloo [Wright Quad] {34.89613°N
8T.96736°W), 6 Feb. 2009. \( SM 43449 {4 d!\f shells ]
Piclwick Lake, Second Creek Fmbayment, 2.9 an
NE of Waterloo [Waterloo  Quad]  (34.93366°N;
88.03724°W), 6 Teh. 2009, UF 294002 (1 dr\ shell),
Itlk River, Wheeler Lake, ahove Hwy 72 mdg( 1 mi.
1.6 km| Fof Rogersville, 1 mi. [1.6 kmj above conflu-
ence with Tennessee River, above launch ramp, 23 Oct.
1998,

Alabama: Limestone County: NOSM 6187 { 2 dry
shiells), Tennessee River Mile 306, Decatur Boat Hmbm
[point estimated 1.8 air ki E center of Decatur]
{34 60472°N; §6.9625°W). 2 Feb, 2000, NOSM 30439
(4 dry shells), Elk River backwaters, [point estimated
3.2 air km NW center of Cartwright] (34.90416%N;
87.10517°W), 7 Nov. 1976, i

Alabama: Madison County: NCSM 33215 (2 diy
shell), Redstone Arsenal, unnamed tributary that flows
inte Tennessee Niver, 22-23 [uly 1693

Mississippi: Thh(}mmg,o (,ounly UF 376585 (1 dry

shelll, Yeliow Creek downstream ol junction with Pick-
\&1(3 Lake on Mississippt Hwy 25, about 1 mi. [1.6 kn]
SE of North Crossreads, 1 Mar, ]()r 3.

Tennessee: Humphmvs County: NCSM 6710 (2 dry
shells), Tennessee River at Cuba Landing, 1-40 uossmg\
tpoint estimated 10.7 air km NE center of Sugar Tree]
{35.87826° N, 87.93317°W), 5 Feh. 1977.

Termessee: Meigs Coumty: UF 365491 (2 dry
shells), Sugar (10(‘I< embayment of Hiwassee River,
Chickamauga Reservoir on CR 306, about 2 mi. [32
k] B of junction 306 and 58, 21 F E‘h 1998.
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Trinity River Drainage: Texas: Liberky County:
MCZ 227966 (2 dry shells), Wards Prairie Lake near
Romayor (30.40665° N D4, :5)#430'“").

Texas: Trinity County: Robert G. Howells (2 dry
shells), Lake Livingston, Aug, 1998, Robert G, Howelks
(1 dry shelf}, Lake Livingston, 30 July 1996.

White Biver Drainage: Arkansas: Lawrence Coun-
ty: MCZ (3 dry shells), Black River at Black Rock.
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