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i3 THE AMERICAN MIDLAND NATURALIS'IP‘.

a

The Naiad-Fauna of Duck River in Tennessee,
BY DR, A K ORTMANN,

Ducle Rirer in central Tenuessee is one of the most impori.
ant tributaries of the Tennessee River. [t has the poculinvity
ol running in an east-westerly dirvection, and joining the Tor.
nessee iu that part of its course, which is directed across the
state from Houth to North, while other tributaries of this -
wion run essentially in a southerly or southwesterty dircction,
flowing into Alabama and uniting with the master strean .o
and for some distzince above, the Mussel Shoals.

" The sources of Duck RBiver are in the part of the Cuwmle oy

Cland Plateau (in ils widest sense), called the Highlond i .-,
at an elevation of about 1200 feet (sce U. 8. Foporr, Atlag
sheet Tollow Springs), that is to say rather low as compred
with other streams of this region. The Highland Rim eonsivig
lnrgely of Lower Carboniferous siliceous limestones { Misise
sippiany. Flowing then, in Lhe main, in a direction somewhat
north of west, it traverses in a valley of entrenched mosnde s
the Nashoeille Dome (or the interior basin of Central Tonnas-
see), consisting of Middle and Upper Ordovieian rocks, veach-
ing, botween Columbia and Centreviile, again the Mississip-
pian Highland Rim of the western Aank of the dome, and con-
-tinuing in it to its junetion with the Tennessce,

The greatest part of its"drainage is in this central basin,
only Duffulo River, its largest tributary, is entirely in the
western portion of the Highland Rim. I visited the fatter only
on its headwaters. Of other tributaries, I am acquainted with
Dig Bigby Creek and Rutherford Creek in Maury Co.; with
Eocle Creck in Marshall Co.: Garrison Cyreele and Thowpson
Creek in Bedford Co. (all these in the interior basin} ; and
Little Duck River, Coflee Co. (eastern part of Highland Rim) ;
but I found Naiades only in Buffalo River and Garrison Creek.

In the main river, however, Naiades ave abundant, and I
collected at” eleven stations, from Centreville to Manchester,
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THE NATAD-FAUNA OF DUCK RIVER IN TENNESSER. 1.%

mostly with great success. Duck River is in very good condi-
tion, ne potlution entering it, éxcept in the region between Co-
tumbin and Centreville, where Phosphate mines send muddy
water to it but the amount of pollution is small, and its char-
selor obscure, and only at Centreville some indication of an in-
jurious efiect was noticed. For the rest, Naiad-life was plenti-
ful, the gravel bars were covered with large numbers of dead
shells, and the living ones were found at the proper places in
abundinee, often closely erowded together. Of course, to-
wards the headwaters, the number of species and individuals
decreases, and at Manchester there was only one species in
snull numbers, : '

Duck River being located between Cumberland River in
Kontucky and Tennessee, and Tennessee River in northerns
Alabama, might be expected to contain a similar fauna to these
two systems, a fauna which is known to contain peeuliar ele-
ments, not found outside of this region in the,Central Basin
(Migsissippd and Ohio drainages), which might be calied
coumberlindinn” types (from the “Cumberland subregion™).*
And indeed, some of them are present. But 1 have found that
there are other constituents in this fauna, and in view of our
poor knowledge of the Naiad-fauna of the Cumberland sub-
region, chiefly of the exact distributional facts of the varicus
forms, I thought it might be desirable, to connect the present
study with an investigation of the zodgeographical affinities of
Duck River. The material thus presented will be useful for a
subsequent general study of the history of the Cumberland
Naind-fauna, the fauna of the Cumberland and Tennessee
Rivers. § - -

Our previous knowledge of the Najades of Duck River is
very unsatisfactory, Lea, in his publications collected in “Ob-
sorvations on the Genug Unio,” mentions four species: U. big-

“ More sbout these will he found toward the end of this paper.

+ The principal papers published move recently, which treat of this
fauna, and are lavgely cited in the following pages, are the following:
Wilson, €. B, and Clark, H. W/ The Musscls of the Cumberland River
and $ts Tributaries (Bur. of Fisher. Doc. T8% 1914, 63 pp.). Ortmann,
A. B, The Najades of the Upper Tennessee Drainage, Ete. (Proc. Amer.
Philes, See. 57. 1918, pp. 521-626).
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hiensis Lea 41 (Obs. 3. 742} {from Big Bigby Creck, Mauvy
Co.s Ul clorkionns Lea '52 (Obs. 5, '52) from Willinmsport,
Maury Co.; U, eylindrellus Lea '68 (Obs. 12, 769) ; and U, va-
Lelies Lea 771 (Obs, 13, T4, both from “Duck River, Tenn”
OF these, U. clavkinnus (Lampsilis elavkiana) should be can-
celed (alveady questioned by Simpson), the lecalily appavent-
Iy being erroneous, this shell belonging to the headwaters of
the Alahama drainage. The other three species stand now as
Fruscondaia barnesiana Dighyensis, Carnvenling eylindrella, and
Fusconala barnesiong, their presence in Duek River being con-
firmed by my cbservations,

In 1885, Tinkley and Marsh * published a list of Naindes
from central Tennessee. Unfortunately, the identifications are
not all velinble, and in several cases it remaing doubtful, which
species were intended. A number of these shells came from
Duck River at Columbia, Maury Co., Tenn., and it hag been
possible to recognize many of them according te my own col-
lections made at Columbia and in Duck River in general. They
are the foliowing, arranped according to the modern system
and the modern nomenclature:

1. Fusponaia barnesioma (as U, 11, Plenrobema  covdatwim  pyra-
barnesionus and validus) midatin
3. Megalionuius  gigantea  {as 12, Plewrobema eviforme (as clin-

s muliiplicatus) chensts, lesleyi patulus)
2. Amblema costota {as undule- 18, Plenvobema ovifornie holsto-

fug) nense {as poltinoides).
4. Quadirule pustulosa 14, Eiliptio erassidens (ag gib-
5, Quaedrule fragosa ber)
8. GQuadrule verrucosa {4s tuber- 15 Filiptio dilatatus (as gibbo-
enlutis) &)
7. Quodrule intermedia . 16, Lastena late {as dehiscens)
8. Quadrula eylindrica 17. Lasmigona costate  {(as  ru-
9. Cyelonains  tuberewlata  (as gosa) _
WETTHCOSIS ) : 18, Strophitus rugosus (as schaf-

10.  Lexingtonio doichelloides (as
cirepumectns)

ferianae)

* Hinkley, A. A. and Marsh, P. List of Shells Collected in Central
Tennessee {Aledo, 1ML July, 1885). This paper has been overlooked by
Simpson in the bibliography published in his “Synopsis” (1800). My at-
tention has been called to it by C. Goodrich, Teledo, who alse kindly
loaned me his copy of it.
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9. Pégehobranehus fesciolere (as 80, Lepfodew frogifis (as aragilis)
comodis) 1. Caruwenlina cylindrelle

20, l’f,ﬂ/('h.ubr(z.m-]a-u.é wblentwne ¥ 82, Conredidle caclata

21 Obliguaria reflege {as cornu- 33, Medionidus conradicus

{18} 84, Micromya fubalis
28, Cyrprogenia irrorata 85, Liqumia vecta latisstne {as
2. Obowvarie refusa ractus)
94, Ohovarie subrotunda (as c¢lr- 36, Lampsilis ovebe

crbis) 87, Lampstlis fusciola {as perrie-
25, Aetinmuias pectorese {as per- dintus)

dix) 88, Dysnomie triguetra (as dvic
28, Plagiola lineolata (as securis) angitliris}y
27 Tiuncille truncata  {as ele= 89, Dysnomia brevidens

ey 40, Dysnowda lenior ‘
28 Teuneitin donaciformnis 41, Dysnomic turygidule {as devi-
29, Leptedea leptodon {as tenuis- wiwg and fwrgidilis)

TS Y 42, Dysnomie florenting

In addition the following are in the list, but probably mis-
identified:

U, hartmaninnns Lea, {Plewrobeme k) A Coosa River form, surely
not present in Duek River, But it is impossible to say, what it stands for

7. phillipsi Convad. A species altogether doubtful; it may be an ab-
normal (Hillquouaia reflewa,

[7. washrilfonsis Loa, This is Liguniie subrosireic, a species very
fikely not found in Duck River, sinee the required ccological conditions
are missing. It is possible that gigantie specimens of Micromya vanre-
wmensis (siach as found by myseif) have been taken for if.

Of the ahove 42 gpecies T have been able to confirm the exist-
ence, in Duck River, of all except the following (7): Elliptio
ercssidens, Cyprogenie irrorata, Obovaria retusa, Plagiola bin-
eolata, Leptodea leptodon, Ligumia recta latissima. Dysnomia
lenior. Since they are all rather striking forms, not easily to
be mistaken, they should be credited to Duck River, and will
be enumerated below.

“Three of the species given by Hinkley and Marsh are given
also by Call * for Duck River: U. clinchensis (equals) Pieuro-
bepea oviforme; U. multiradiatus (equalsy U, perradiaius {of
Hinkley & Marsh) (equals) Lapsilis fasciola; and U. furgidu-

¥ Call, R. B. Geographical Catalogue of the Umomdd.e of the Missis-
sippi Valley (Bull. Des Moines Acad. Sci. 1. 1885, pp. 1-57.)
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' /
fus {equalsy Dysioniia Lurg.s and in subsequent paper®) he
adds another ono: 17, clavies, but as will be shown below this
15 not the veal Plewrobema clava (Lamarcek), but should also he
. placed with Plewrobema oviforime {(Conrad),

In the same vear (1895), Marshall T gave incidentally a

namber of records Tor shells from Duck River (all connected
. with the name of Hinkley). There are 8 of them: U. eragsi-
dens (now s Elliptio er.}; Ul élegans {(now : Truneilly truned-
tay: Us fabalis, (now: Microm g £y ; M. marginate (now
Alasnridonta wm.y ;1. imultivadiatie (now: Leampsills faseiola) ;
M. rugosa (now: Lasmigona costaia) : 1, triangularis {now:
Dysnomia, triquetra) © U. undulatus (now: Amblema costata).
All are found in the list of Hirkley and Marsh, with exception
of Alasinidonte marginata, It Is interesting, that here Flliptio
crassidens  is given by its  correct specific name (not
as gibber),

Among older material, represented in the Carnegie Museum,
the following forms from Duck River are found :

Megalonaios gigant e, Duck R. {Sterk: collection},

Curclonaios tubercwlata, Tuek T {Stervki collection.y

Plevvabema eordilnm cabilius, Columbia, (Walker don.)

Plewrobema eordatam eatilbis, Columbin, {Walker don.).

Aetinopaias pectorosa. Duck R. and Columbia (Hartman collection and
Walker don.y.

Conradilla, caelate, HWickman Co. (Hartman collection,)

Duysnomin triguetra, Columbia (Clapp don.},

Dysnomia floventing welkerd, Duck R (Storki collection, )

Dysnomia capsaeformis. Columbin {Sterki collection),

OF these, Plewrobena cordaiin and cord, catillus, and Dys-
noniit capsaeforinis are new for this system, while Drysnomia,
Aovrentling wgllceri undoubtedly corresponds to D, florentina

I visited the river in 1921, 1922, and 1923, and obtained
altogether 11 stations for Naiades in the main river, and two

&

*Calll I, E. A Study of the Unionidae of Arkansas, ete.
Acad. 8t Louis 7. 1895, pp. 1-64),

T Marshall, W. B, Geographical Distribution of the New York
Unionidae (48. Ann, Rep, N. Y. State Mus, (1854) 1895, pp. 47-99),
{in the list of Hinkley and Marsh), and originally was so
labelled. .
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in tributaries, The following Hst contains a short deseription
of these localities, with the Naiades found at each of them:
Ducle River, Centreville, Hicknian Co., Tenn. (Aug. 29, Sept. 3

and 4, "21) - '

Rifffes from below R. . bridge Lo above wagon bridge, and
(uict poot above the Iatter, distance of a little over a mile,

Water low and clear, so that conditions were favorable.
Many dead shells were seen on the gravel bars and in the
water, bul Tiving shells werve searee, Altopether thig place had
the appearauce as il the Naiades had been partially killed off
at some time, and that the fauna had not vet recovered. The
hving shells generally were old (yet a few young Praptera ala-
fe. were found), and the number of species is comparatively
small.

Between Columbia and Centreville, chiefly to the south of
the river, are extensive phosphate mines, from which, at times,
very muddy wafer reaches the river. But I cannot fmagine
whal injurious substances it contains. There ave or were
also tron mines in the vicinity., But the fact is evident that
normal conditions for Naiad life do not prevail here. It should
be noled, on the other hand, that the Pleurocerid-fauna * of
this place was extremely plentiful and rich in forms. The
Naiades ascertained to exist here are the following:

1. Megalonains gigantea 7. Luswigone complanta
2. Amblema costrda 8. Ptyehobranchus faseiolore
3. Queadiile pusiulosa 9. Ohilguaric reflexa
4. Guedrele quadenla 10, Pruncille donaeiformis
b Quadrule verrucose 1. Leptodea fregilis
6. Cyeloniios tuberenlate (seen 12, Proptera alota
oniy) 13, Lampsilis anodontoides

Only Nos, 1, 2, 3, 5, 11, and 12 of these were found living,
Duelk River, Ben. Mawry Co., Tenn. {Sept. 2, '23)

A small place of this name is located about one and a half
niile west of the river, near the ]O'WGI' end of “Alexander Bend”
{on Topogr. Atlas Sheet Columbia). Along the river, this is

- about 7 miles helow Columbia.

-

* Partially reported upon by Goodrich, Nautilus, 35. Octob. ._;21, o
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Adarge grave! bar al the lower end of a quiet nool obstruets
the viver. AU highwater there are two branches, but the smal-
lor {lefl) does not contnin water at low stage. AT the time
of my visit Lthe waler was muddy, so that no living shels could
i)v seen s but they were found in good numbers by feeling for
tham in the lorger (right) branch, where the quiet water of
the pool beging to rush down, past the gravel bar. The river
apparently was not at the lowest stage, so that specimens (and
probabily additional species) in the deeper water of the channel
(three or more feet) could not be obtained.  All forms were

alive, except those marked.

1. Awmbicma costatn ’ 11. Lasmigona costate

2. GQuadrnle pustualose 12, Lusmigonu complanata

3. Quadrule verrucosa 13. Strophitus rugosus (dead)

4. Guadrulo eylindriea, 14, Piychobranchus fasciolare

5. Cyelonaiuas tuberenlota {dead)

6. Lexvingtonia dolubelloides 15. Obovarie subrotunda lens

1. Levingtonig dolabelloides con- 16, Aelinonaias carinaic
piedi. : 7. Aectinonaius pectorosu

Proptere  alata  (seen  only,
dead)

Lanepsily ovala

8. Plenrobewma cordatum ealtilles 18,
b Plewrobema oviforme  holsto-

HONRE 149,
W Ellptio dilatatis

Duck River, Columbia, Maury Co., Tenn. (Aug. 26 and Sept.
1, 721, and Sept. 6, 722) :
[ collected about two miles below the town of Columbia, im-
mediately above the mouth of Rutherford Creck. By a gravel
“har, the river is divided into two branches, above this is a quiet
pool.  The shells were in the larger, deeper, left branch,
a similar situation to that at Ben. At my three visits, the con-
dition of the river was abouf the same, with the water at low
stage, but somewhat muddy. Many shells, in a few inches of
water, were seen, but the majority was Tound by feeling for
them. The locality was not only rich in species, but also in
individuals, the latter crowding close together in the gravel.
Most of the species were found alive, except those marked.

1. Pusconuie barnesions B, Quuadrule verrucosa

2. Megalonaias giganien 6. Quadrule intermedia {dead)
3. Amblema costate 3 7. Quadrule cylindrica (dead)
4. Quadrule pustulosa 8. Cyeclonaivs tuberculate

THE NALLD-FAU
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Piychobranchus subtentum

o o L : 0, Lextngtonia dolabelloides o 23,
Juw stagro, At the time 1 10.  Lesingtonie dolabelloides com- 24, Qbevaria subrotundo
cthad no living shells could ! Fddi 25, Clbovaric suhrotunda lens
wb numbers by feeling for 11, Plewrobema cordetim 26, Aclinoncias corinate
where the quict water of 18, Plewrobema  cordatum  pyra- 27, Actinonwias pectorosa
the wvavel bar. The river padation . 28, Trnucille truncata
’ , . ; 4. Dlewrobema sviforne 29, Leptodia fragillis
e, =0 that specimens (and 8. Plowrobeme oviforme holsto- 30, Propteva  alate  (scen  only,
Cerper water of the chanpel TS dead) N
abiained, Al forms were 16, KEliptio dilulaius 31, Cowiadidle caclatae
: 11, Lastena lota 32,0 Medionddus conradiens (dead)
: 18, Lusmigona costate | 33, Lampsilis ovata, ’
{asmigon coslai 19, Lasmdgone conplanala 3. Lampsilis ovele ventricosa
Lammigone complanaic o, Alasmidonte marginate {seen 35, Lampsilis fasciolu
Stroplitus regosns (dead; : only, dead) cr.  Dysnomia {riguetra
FPiyehobranchus fosclolure | 2L, Strophitus rugesus . 87, Dysnomia brevidens
fdend) LoB2. Pigchobrenchus fasciolare 38, Dysnowia capseeformis

Chaarica subrotwnda lens
Aetinonndas carindio
Aelinonaias peelorosa

Duels River, four miles east of and above Columbia, Mawry Co.,
Tenn, (Sept. 5, 22} : .

Propteme alata (seen only, This is at the extremity of & big meander of the river, be-
ded) low 2 covered dridge and an old dam, gone into decay. The
forepsitioe wvaia water rushes fall-hike through a gap in the dam. Immediate-

Iy below, on the left bank, is a large gravel bar, covered with
numbers of dead shells, Below this bar the water is more
quiet, forming an eddy with mud-covered gravel. Here I
found some Hiving shells, in o depth of 2 to 3 feet, by feeling
for them. The waler was rather muddy, but near low-water
staga. Most of the shells were gathered dead from the gravel
bar, only Amblema costalte and Cyelonaivs tubereulote were
found alive.

Tenn. (Aug, 26 and Sept.

w ihe town of Columbin, im-
herford Creck. By a gravel
ranches, above this is a qulet
soer, doeper, left branch, in
At my three visits, the con-
ame, with the water at low G Megulowaias gigunton .

X - ; Alusimidonte marginaiae
vy shells, ina fow inches of 2. Awmdlome cosfota 1f.

Ptychobranchus fosciolare

ity wns found by feeling for 8. Quadrule pustilosa 12, Obovarie subrolnude  lens
¥ : . 7
¢ rieh in speeies, bul alse in | 4, Quadrnla fregosa {seen only)

slose torother in the gravel B, Quadrile veriricosa 13.  Aectinonaias pectorosa

HOSC TOE X SHY 1 .oy " . L. .

’ hoso k d 6, Cyeloncias ubereuleln 4.  FLoompsilis ovate veniricose
five, exeept those marxed. 7. Elliptio dilataius (seen only) 15, Dysnomic  friguetra  (seen
B Quadeida verricosa 8. Laamigone costala anly)

9, Lasmigong complanato
Duck Eiver, Leftwich, Mawry. Co., Tenn. (Sept. 3,°23) :

Below Leftwich Bridge is a bush-covered island or islands,
dividing the river into several branches. I selected the left

£, Quudrile intormedio (dead)
7. Quedrule cylindrice {dead)
& Cyclonaics - tuberculate

.
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one, which is narrow, rocky and gravelly, rather deep in places,
but with 1 number of shaliower rifftes. The stage of the water
wag Tairly low, but the water was muddy, just beginning fo
cteny.  No shells were found by sight, all by feeling, mostly in
a switlly flowing poriion in one to two feet of water, on grav-
olly bottom. All were alive.

1. Amblewsa ecostata 9, Lusmmigona costato

2. Guadrule pustulosa 10, Aleswidonto morginata

3. Quadrwle verrueosae 11. Piychobrancins sublentum
4. Cyelonadas tuberculata 12, Obovuria subrolundae lens
5. Leatugtonie delabelloides con~ 14, Conradilla caelnte

rodid 15, Medivnidus convadicus
8. Plewrebema cordatum cetillus” 16, Lumpsilis ovato
7. Plenvobemne cordutiom pyrami- 17, Lampsilis fasciola

datum 18, Dysnowio Iriguetra
8. Hliptie dilofefus 19, Dysnowiia capsaeforings

Duele River, Lillwrd’s Mills, Marshadl Co., Tenn, (Aug.25,723)

This is below an old dam. The river is broad, forming a
ford. The water was beginning to clear, and was nearly at
low-stage. For about two-thirds of the width of the river (from
left bank), the water was very shaliow, and some living shelis
were vigible heve. A gradualiy decpening channel was close
to the right bank, in part densely overgrown with water weeds.
Among these weed patches, on gravelly-sandy bottom, the ma-
jority of the Naiades was found by fecling for them. Current
Jively, in part strong, All species were found alive.

1. Amblema coslata 10.  Lasmigona eostula
2. Quuwlrula fragosia 11, Alasmitdonte marginata
.0 (heerlrudin verrineosn 19, Strophitus rugosus
8. Quasdrida eylindrico 13, Obovarie subrofunda lens
5. Cyclonaias fubercwiote 14, Actioneias pecetorosae
6. Lexingtonie delabelloides con- 35, Leptodea frogilis

peidi 16, Medionidus conradicus

7. Plewrobema  eordatum  pyra- 37, Lampsilis ovate venlricose

weidalum 18, Loempsilis fosciola
8. Plenrobema oviforme 19, Dysnomic forenting wallert
9, Klliptio dilotatius 20, Dysnomia eapsaeformnis

Duck River, Wilhoite, Marshall Co., Tean. {Aug. 27, '23) :
Simitar to the preceding place, below a dam. Water strong-
ly, but irregularly, flowing, the shallower part on the right

i

-
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hank, the degper channel on the left. Plenty of water weeds.

Conditions most Tavorable, water clear encugh to see shells up
o a depth of about elght to fen inches. The stage must have
been low water, since many shells were found close to banks in
a few inches of water. Al species found alive,

Lo Fusconaie bornesiand ' 18, Rliptio dilutaius
9. Fusconain bornesiane Wgby- 14, Lasmigona eostaia
N 15, Steophilus vugosus
B Awmblema costata 18, Obowvria subrotunda
1, Quadrude frogosa 17, Obovarie subrolunde lens
b Quadrila verrucosa 18, Carunculing moeste
6, Quadrila cylindrica 18, Meoedionidus conrudicus
1. Cyelonates tuberculeto 20, Micromya fobalis
%, Lesingtonin dolubelloides con- 21, Lampsilis ovata
rateli 22, Lampsilits ovate ventvicoso

4. ewrebema cordalum colillus 23,
10, Dlewerobema  eovdatum  pyra- 24,

Lampsilis fasciolo
Dysnonia triguetre

witedeal i, 25, Dysnomia brevidens £
. Plearobeine owviforme S A8, Dysnowmda floventina walleerd
P Plewvobenia oviforime argen- 27, Dysnomda copsaefornds

Lo “

Ducle River, Shelbyville, Bedford Co., fmm. (Sept. 1T and
3,022y
Also below a dam. River divided into a number of branches.
in one of them, in and below a small riffle, in an eddy, with
gravel and mud, the majority of the Naiades was found, in
parl by sight, in part by feeling for them. Water clear to a
depth of about a foot, and apparently at low stage. Shells

sl found alive, with one exception, so marked.

1. Fuseoneio barnesionae 10, Strophitus sugosus

2 Museonuie Darmesiana bighy- 1L, Qbovaria subrotunde lens
eareln . 12, Carunculing mocsia

30 Amtblema costitn 13, Medionidus conradicus

4. Quadede verrucosa 14,
G0 Oyelonedas tnbereuwlata (dead} 15,

Micromya treniafa
Micromyn vanusomensis

i Lasmigonn costebe 16,  Lampsilis ovate ventricose
Y. Anodonta grondis 7. Dysnomic friguelra
8. Aluaniddonte minor 18.  Dnysnemie furgidula

o Aasiddenta warginata
Duck River, Normandy, Bedford Co., Tenn. (Aug. 22, "23) :
A gravel bar, forcing the river to one (left) side., Water
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strongly flowing, not very clear. Shells found by feeling, in
aravel, and not very abundant. All alive.

1. Fusconaic barnesiona 5. Ptychobranchuy subtentuom

20 usconaie buwrnesiong bigby- 8, Medionidus eonradicus
cnsks . Micromyu taeniala

30 Alesmidonte winoy 8. Micvew o venuzenensis

4. Strophitus rugosus
Ducle River, Coffee Co., Tenn. (Aug. 22, '23) :

This is three miles east of Normandy. A ford, the river di-
vided inte several strongly flowing branches. Water not very
clear. In a quiet eddy, in mud, a number of living specimens
of Carunculing eylindrelle were found. At another place, in
a vory small, strongly flowing connecting branch between two
farger branches, two living specimens of Lexingtonie dolabel-
toides conradi were secured, both apparently washed out of
deeper water,

Duclk River, Manchester, Coffee Co., Tenn. (Aug. 21,°23)

3elow bridge, northwest of town. Water, crystal-clear (a
dam some distanee above), flowing over solid bed-rock (honey-
combed limestone),  Under overhanging ledges of vock, in
sand and mud, about half a dozen Lasmigona holstonia were
found.

Buffalo River, Riverside, Lewds Co., Tenn, (Sept. 7, 22y

Close to, and below R. R. station. River only of creck-size,
full of riffles and more quietl}[ flowing water:; water clear.
Naiades'abundant everywhere, on gravelly, sandy, and muddy
bottom, All species found alive.

Strophitus rugosus
Ptychobranchus subtentum

1. Fusconaie barnesiona 9,
2. Fusconaie burnesiona  bighy-  10.

Tt . 11, Oboverie subrofundn lens
8. Lewingtonia dolabelloides eom 12, Actionuios pactorosa )
rrdi ) 13, Carwwenline eylindvella
4. Plewrebann ovifornie 4. Micromuye meliedoso
5. Plewrobemo oviforme argen~ 15, Misvomye teeniale
fewmn 16, Micromye vanuzemensis
8. Lasmigona coslata 17, Lompsilis ovata ventricosa
7. Alosmidenta miner : 18, Lampsilis fasciela

8. Alaswidonta marginate
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7. Lampsilis oveie venbricosa
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{urrizon Creek, Weartrace, Dedford Co., Tenwn. (Sept. 2, 227 :

From I I bridge, south of town, one to two miles upward.
Creck small, everywhere fordabie, with great variely of condi-
tions of current, botlom, ete. Shells chiefly at one place, in
a riflie in very shallow water (a few inches deep), in gravel,
nol, plentifal, but well visible in the clear water. All alive,
except the one not faken.

1. Fuseonain barnesioana B, Medionddus comvadicus

Yo Faseonaia barnesiona bighy- G.  Micvoman LanurenLensiy
enais T, Lewpsilis ovate  weniricosa

N Lusadgona costela {seen only, dead)

4 Nirophitus rugosus 8. Lamupsilis fusciole

ENUMERATION OF TFORMS WITH TAXONOMIC AND GEOGRAPHICAL
REMARKS. *

1. Fusconeia barnesiona (Lea).

Duck B, Columbia, Wilhoite, Shelbyviile, Normandy ; Buffa-
fo B., Riverside; Garrison Cr., Wartrace—Previously reported
from Columbin {as U. validus and bernesionus) (Hinkley and
Marshy, -

A Crrhertandian type, not in the interior basin { Missiassip-
pioand Ohio) '

Cumberland River, Tenn. {(without exact locality) is the
tvpe-locality, but it has not been found nor been mentioned by
Wilson & Clark (1914}, but probably Plewrobema erudim
(t. . p. BT}, if correctly identified, stands for the var, tunies-
cens (large-river-form). The latier form is known from South
Forle Cumperland, and also has been given by Hinkley and
Muarsh from Nashviile. F. barnesiana is widely distributed in
the Tennessee drainage, below and above Walden Gorge, in riv-
vrs ol medium size.

Of this Torm of the medium rivers only comparatively few
speeunens have been found by myself in Duck River, yet one
of them {a female from Columbia) ig very interesting, because
iodemonstrates the identity of U. valides Lea (Duck RBjver)
with this, 1t is almost a counterpart of Tea’s figure, only

* With vegard to synonymy and nomenclature, eompare: Ortmann, A.
Fooand Walker, B, Oceas, Pap. Mus. Mich, 112, 1922,
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shightly larger.  Its diameter is 47% of the length, the same
as that given by Simpson (‘14 p. 750), while Lea’s figure
would give 49%. U. validus ("71) is thus an additionel Sy no-
nym to U, barvesionus (’38“) and corresponds most closely to
U. tyoni Loa {65, ‘
2. Fugeonaia barnesiona Digbyensis (Lea).

Duck R., Wilhoite, Shelbyville, Normandy: BufTalo R., Riv-
erside; Garvison Cr., Wartrace.—Type locality: Big Bigby
Creek (Lea).

At the loealities where T found this form, it is the prevailing
one, and it is not vare. The measurements confirm my view,
that this is the compressed headwaters form of F. barnesian.
Also the larger size attained by bighyensis is seen in specimens
from Wartrace.

This flat form has not been reported from the Camberland,
but it is found abundantly in small streams of the lIower and
upper Tennessee region, going up into Virginia. My identi-
fication of the upper Tennessen specimens as bighyensis is thus
fully justified,

The large-river-form, F. harnesiana tuniesens, has not been
found in Duck River, but it is in the Cumberland- (as erudus),
and in the Tennessee from the Mugsel Shoals to the Knox-
ville region,

3. Megalonains gigantea {Barmes) .

BDuck  River, Centreville, Columbia, above Columbig.—
Scarce.—Reported from Columbia by Hinkley and Marsh.
In the Cumberland in the lower part up to Wayne County,

Ky. At the Mussel Shoals of the Tennessee in northern Ala-

bama; absent in the upper Tennessce.  Widely distributed
in the larger rivers of the interior basin (Mississippi, Ohio,
ate.), '

4. Awmblewa costata Rafinesque.

Duck R., Centreville, Ben, Columbia, above Columbia, Left.
wieh, Lillard’s Mills, Wilhoite, Shelbyville.—Known from Co-
lumbia (Hinkley and Marsh, Marshall).

Widely distributed in the Cumberland and its tributaries
(reported by Wilson and Clark from Cumberland proper as
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Quadieala perplicata, passing in the upstream direction into
(i wndulatae {equalsy A, costete). In the Tennessee and its
tribuiaries below and above Walden Gorge also abundant, go-
fng way un into the Clineh, Holston, French, Broad, etc.

Common in the Mississippi and Ohio drainages, but repre-
sented there, in the largest rivers, by forms called A, perplice-
le and paermiend.,

S, Ched ride pashidosae (Lea) . .

Duek ., Contreville, Ben, Columbia, above Columbia, Left-
wich—Known Trom Columbia (Hinkley & Marsh) —Belongs
s the lewer and middle part of the river, not rare, at Colum-
bia plentiful

Abundant in the interior basin. In the Cumberiand up to the
(lls: below Walden Gorge in Tennessee proper and lower
puts of some tributaries; in the upper Tennessee up to the
vnoxvilte region.

6. Quadrule gquadrule (Rafinesque) .

Duck River, Centreville, apparently nol rare, since a good
many dead shells were seen.—New fo the Duek River fauna,

This species is common in the larger rivers of the interior
hasin, but has not been reported from the Cumberland by Wil-
son and Clark, and is not known TFom the Tennessee from the
Mussel Shoals upward, but it is represented in the Cumber-
tnd and at the Mussel Shoals by Qu. fregosa (see next
species). My specimens from Centreville are this, and not fre-
guse, of considerable size, with more or less transverse shape,
ihe nodules only moderately developed, and the color of the
epidermis typical. ‘ ‘

7. GQuadrula fragosa {Conrad) .

Duek ., above Columbia, Lillard’s Mills, Wilhoite.—Te-
ported from Columbia (Hinkley and Marsh).—Ouly a few
spocimens Laken by myself.

Wilson and Clark give this for Cumberland River, up to
Witson Cp., Tenn., and from lower Harpeth river. At the
Stussel Shoals of the Tennessee (specimens in Carnegie Mu-
seum, collected by H. H. Smith). Missing, as well as Qu.
gradrula, in the upper Tennessee. The Carnegie Museum pos-
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sesses o osingle specimen from the Cumberland at Nashvill,
confirming the record of Wilson and Clark., It has been ro-
ported from a number of places in the interior basin, but is
geographieal relation to Qu. quadrule is not elear. The fact of
its oceurrence in eentral Tennessee and porthern Alabama
might indicale that it is the upstream representative of Q.
qacdrila, and this surely is the ease in Dueck River.

This species is hard to distinguish from Q. guadrida, as
admitted by Simpson (14 p. 844). 1t differs by the maore
rounded-quadrate (not transverse) outline, with the nodules
of the surface more strongly developed, and the brown, ray-
less epidermis,  Yet there are specimens, which connect the
two, but I have not found any intergrades in Duck River
where this species is found distinetly farther upstream than
Q. gradrmda. '

8. GQuedrala verricose (Rafinesque) |

Duck R., Centreville, Ben, Columbia, above Columbia, Left-
“wich, Liliard’s Mills, Wilhoite, Shelbyviile.—Reported from
Columbia by Hinkley and Marsh.— Fairty abundant ajl along
the viver. .

Widely distributed in the interior basin (and elsewhere), Tn
Cumberiand R., up to the falls, and also in some tributaries;
comumen In the Jower Tennessee and most of its tributa-
ries. In the upper Tenncssce known only from Hiwassco
River, and missing in the Knoxville region and above.

9. Quadrule intermedia (Conrad)

Duck R., Columbia.~Given from the same place by Hink-
ley and Marsh.—1I found only a single dead shell.

A Cumnberland type, not found in the interior basin.

Rare in the upper Cumberland (veported as Qu. Luberosa).
In the Tennessee at the Mussel Shoals and at Bridgeport, Ala,,
in the upper Tennessce chiefly toward the headwaters, and
rare,

10, Quadrula cylindrica {Say) .

Duck R., Ben, Columbia, Lillard’s Mills, Wilhoite.—Repor-
ed from Celumbia by Hinkley and Marsh.—Only a few speci-
men found by myself at each place. All over the interior re-
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wion {and clsewhere). Also in Cumberland and Tennessce
Rivers, up to Virginia, in farger and smalier streams.

11, Cyelonaias tuberculate (Rafinesque) .

Duek R., Centreville, Ben, Columbia, above Columbia, Left-
wich, Lillard’s Mills, Wilhoite, Shelbyvilie~—Reported from
{lolumbia by Hinkley and Marsh.—At most places quite
abundant.

All over the interior basin, and abundant in the Cumber-
land, lower and upper Tennessee, in larger and smaller rivers,
avoiding only the headwaters.

12, Lexinglonin dolabelloides (Lea) .

Duck R., Den, Columbia.——Reported from the latter place by
Hinkley and Marsh (as U, eircwmactus), and abundant.

A Cumberland type, but peeuliar to the Tennessee R., from
the Mussel Sheals upward to the Knoxville region. Apparently
missing in the Cumberland, although one of the synonyms (V.
subiglobatu s- Lea) has been given for (Florence, Ala., and)

Nashville, Tenn. But it has never been found there subse-
quvntlv, and is missing in the list of Wilson and Clark. It is
a form of larger rivers, and represented, in the smaller ones,
by the next form, and this holds goed also for Duck River.

13, Lexingtonia dolabelloides conradi (Vanatta) .

Duck, E., Ben, Columbia, Leftwich, Lillard’s Mills; Wilhoite,
Coffee Co.; Buffalo R., Riverside.—New for Duck River sys-
Fenir,

Distribution similar to the preceding form. A Cumberitn-
dian type, not reported from the Cumberland, but abundant in
the lower and upper Tennessee, chiefly in the smaller streams
and headwaters,

The gradual transition of dolabelloides into rom*adi is beau-

tifully shown in Duck River. While at Ben and Columbia a
cortain proportion of the specimens falls under dolabelloides
{diameter 50% of length or more), Tarther up only the com-
prossed form (conradi) occurs (dia. less than B0%). At Wil-
hoite, in Collee County, and in Buffale River (Riverside) the
diameter Talls as low as 41 and 40%,
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L Plewrobema cordatim (Rafimesque) .

Duck R, Columbia, vave.—New to Duck River,

Abundant in the Cumberland, and in the Tonnessee up to
the Kuoxville region, generally associated with several of ils
varieties,  Also abundant in the interior basin, chiefly in the
Ohio, and preferring larger rivers.

The typical ecordatim is in Duck River, but apparently rare:
a fine, Jarge specimen from the Sterki collection {in Carn.
Mus.), without exact locality,.is this, and I have found severzl
at Columbia, which should be placed here, which are more or
less typical, some of them, however, inclining by shallow radial
Turrow toward var. ecafillus, or by reddish nacre toward var.
pyranddation. The usual forms, in which the cordatum-group
turns up in Duck River are the next two.

R
i

15, Plearobenia cordation eatilius {Conrad) :

Ducle R., Ben, Columbia, Loftwich, WilhoiteNew to Duek
Rirer, "

Distribution similar to that of the main species, and genep-
ally found associated with it. ( However, west of the Missiz-
sippi 1t exists withoud cordatim),

This is decidedly more abundant in Duck River than the true
eordelion, hut it inosculates closely with the typieal Torm, and
also with the var. pyramidaetun, having often reddish nacre.

Nota: The coccineum-form of the cordatini-type, found oe-
casionally in the Cumberland and Tennessee towards the head-
walers, being merely a flattened catillug, has net been ob-
served in Duck River.

16, Plewrobema cordatum pyramidatum {Lea) .

Duck R., Columbia, Leftwich, Lillard’s Mills, Wilhoite.—
Given from Columbia by Hinkley and Marsh.

Distribution similar to that of the two preceding forms, and
generally  associated with them, but going a little farther
upsiiream, . '

This ig the most abundant form of the cordatuni-group in
Duck River, outnumbering the other two forms chiefly at the
upper stations. The pyramidatum-type, however, is not well
developed here, the shells being not extremely oblique, and
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pnssing, in this charaeter, into typical cordatunm. Tho nacre is
mastly vod, The padial furrow 1s sometimes poorly developed,
and specunens, which at the same time are little oblique, pass
thuy into eatifins,

19, Plewrobema oviforme {(Conrad) .

Duck River, Columbia, Lillard’s Mills, Wilhoite; Buffalo R,
Riverside—Reported from Columbia by Hinkley and Marsh
{asy elinchensis, lesleyd, and patulus) * and from Duck River
by Call (as elinchensis and clavus).

N Cambherland tyne,

['romy Cumberland River (South Fork and Rockeastle 1),
M. elung has been reported by Wilsen and Clark (if identifi-
vation is correet), and the Carneogic Museum possesses two
spectimens of elevn, Iabeled: Cumberland ., Tenn. The same
formy is present from the Musse! Sheals {(Tuseumbia) from the
smith colleetion. T have seen it also in the Walker collection
fromn Sequatehie R., Jasper, Marion County, Tenn. But it is
sure that algo Pl oviforme is in the Cumberland drainage, for
i collected mysclf & fine set of it in W. Fk. Stones R., Mur-
freesboro, Nutherford Co., Tenn.  In the lower and
upper Tennessee  drainage  ouiforme 18 widely distrib-
uled, chiefly in the tributaries.

Pl oeclavae (Lamarck) is very closely allied to oviforme, and
the Iatter may be easily mistaken for the former. This is the
ense ineCall’s report of elova from Duck River. Since he
tipures this form {(the figure probably is enlarged), we are
shie to control the identification, and pronounce it a rather
typieal oviforme. The besks are less anterior than in elavg,
tid the contrast between the anterior, swollen part of the
shell, and the compressed posterior (producing a kind of radial
furrow in eloera) is not seen: the shell tapers gradually from
the front part towards the end. I have qpecimens from
Withoite, which entively correspond to Call’s figure, and even

* b ix very doubt{ul, whether these names all rest upon correct iden-
tefiestion, in view of their close resemblance to Lexinglonie-forms.
approach it in sizge (L. 88 mm. Call’s figure is 80 mm long,
but hig text gives 53 mm). ‘

But it should not be forgotten that specimens of clave in
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the upper Ohio drainage sometimos approach the ovidforme.
type, chiefly in young shells, and jt might be possible that
somewhere the two supposed species actually intergtjade.

I8, Plewrobemq oviforme argenteum {Lea) .

Duck R, Wilhoite; BufTalo R., Riverside —Neus for this
dvainage —A Tow only at the first blace, abundant at the latter,

Also restrieted to the Cum berland region,

This headwsters-Torm has not been reported from the Cum-
Lerland, but it may be present there, In the tributaries and
the headwators of the lower ang upper Tennessee it g
abundant,

Also in Duck River it is only in the headwaters, vel asso-
ciated with tvpical o viforme, and passing into it. I have ot
seen here the specimens of great size, frequently observed in
the Tennessee drainage,

190 Plewrobeng oviforine holstonense (Leay,

Duck R., Ben, Columbia.—wReported from Columbia by
Hinkicy and Marsh (ag pattinoides) 1 found only a few
SPechinens.,

Also o Cunberiand Hupe. .

Not, veported Trom Cumberland sysiom, but known from
the Tennessee proper, and the lower parts of some of its trib-
utaries, from the Mussel Shoals up to the Knoxville region.

Thus also in Duck River the law holds good, that this form
represents the large-river-form of oviforme; at Columbia the
two formg intergrade, ,

200 Elliptic erassidens ( Lamarck) .

teported by Hinkley and Marsh (as gibber) from Columbia,
and by Marshal] (a3 erassidens) from Duck River. 1 did not
find it, and no trace of it was scen among the thousands of
dead sheils lying on the gravel bars, Thug it must be rare,
and possibly it belongs to the fower parts of the river. Byt i
do not hesitate to admit it to the list, since it ig impossible to
migtake this species,

Abundant in the larger riverg of the inferior hasin, chiefiy
the Ohig drainage. In the Cumberiand it goes up to the fallg,
and is also in the lower part of some of the tributaries. In
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ihe Tonnessee it is everywhere, up to the Knoxville region and
ahove, avolding anly the he(idw iters.,

21, KHiptio dilatatas (}:{zmnosque}.

Dueck I3, Ben, Columbia, above Columbia, Leftwich, Lillard’s
Mills, Wilhoite—eported {as gibbosus) from Columbia by
Hinkley and Marsh.—Abundant.

Fverywhere iu the interior drainage, as well as in the Cum-
Lerland and Tonnessee, from the Mussel Shoals to the head-
walers in Virginia, and in most of the tributaries.

The color of the naere, in Duck River, is mostly darker or
ohter purplish, very rarely white. .
22 Lastena lata (Rafinesque) :

Duck R., Columbia.—Given from same place by Hinkley &
Marsh.—I found only a single male,

CWhorever foupd, this is a rare shell, but it has a wide dis-
tribulion in the interior basin, chiefly the Ohio drainage, going
up, in the Cumberland, to Burnside, Pulask: County, Ky., It is
in the lower Tennessee at the Mussel Shoals and in lower Elk
River, and goes up, in the upper Tennessee and Clinch Rivers,
fo Virginia,

i Lasmigona (Alasminota) holstonia (Leaj . ,

Duek 1., um-heqtet'.m-Ne w for Ducle Biver—Ialf a dozen

spreinmiens found

A Cumberlandion species, but apparently missing in the
Cumborland, and existing only in the Tennessee system. *)

Wilson and Clark do not report it from the Cumberland, and
I have not been able to find a single record from this drain-
ape.  In the lower, as well as the upper Tennessee system,
however, it ig rather abundant, but restricted to the smaller
sironms. In the lower Tennessee (below Walden Gorge), 1
wnow it from Jones Creek, Bridgeport, Jackson Co., Ala,, and
Battle Creck, Dover, Marion Co., Tenn. In the headwaters
of the upper Tennessee it goes up to Virginia.

Also in Duek River, it kas been found only at the uppermost
alation.

* In additien, it is also in the Alabama River system, but thiz does
not intevest us heve,
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24, Laswigong (Lr;fsm?'grma.) costata (Raﬁnesque).

Duelk R, Ben, Columbiza, above Columbia, Leftwich, Li
lard’s Mills, Wilhoite, Shelbyville; Buffalo R., Riverside; Gur
rison Cyreol, War.'tmce.-ml{('al:)orted from Columbia by Hinkley
and Marsh.—Rather uniformly distributed, and abundant in
the main river and tributaries.

A species of very wide distribution in the interior basin
(and elsewhere), common alse in the Cumberland, up to the
falls, and the Tennessee, below ang above the Gorge, going up
Lo Virginia.

25. Laswmigona (Pterosyna) complanate (Barneg) |

Dueck R., Centreville, Ben, Columbia, above Columbia.—New
for Ducic River—Not abundant, breferably in quiet pools
above the riffies, . -

In quiet parts of larger rivers in the interior basin, also in
the lower Cumberland, up to Harpeth River. Missing in the
Tennessep from the Mussel Shoals upward. .

26, Anodonta grandis Say. -

Duck iver, Shethyvilie (three specimeng in a muddy eddy
below a rif fle) —New for Duck Liver, '

Of tremendous distribution in the intervior basin (and elge-
where), but Very rare in the Cumberland and Tennessee
drainages, Feported from ponds near the Cumberland at
Clarksville, Montgomery County, Tenn., and from Harpeth
and Stones Rivers {(found by myself’ in both of the latter).
From the Tennessee, below the Gorge, I know it from Moun-
tain Fork (of Flint R.), New Market, Madison Co., Ala.
C{(Carn. Mus., coll. by H. B. Wheeler), and from the upper
Tennessee it was known hitherto only from g nond near
Knoxville. But recently (Aug. 14, '23) T found several speci-
mens in Emory River {trib. to Clineh), at Warthurg, Movgan
Co., Tenn,

This distribution appears as rather erpatie and discontinig-
ous. My Duck River specimens are not large, and represent
the typical grandis, as found in streams of smalley size, but
with the epidermis not 80 dark as usgal, There are traceg of
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& purplish tint in the nacre. The beak—seﬁlp’cure is normal.

Max, size: Lo 85, H. 54, D. 31 mm.

27, Alasmidonta (Pressodonta) minor (lea) :

Duck R., Shelbyville, Normandy; Buffalo R., Riverside.—
New Jor Duel [iver—-Only a few specimens found.
A (fum()en’(z.-n“rjian. Lype, :

In the Cumberland above the falls (collected there by my-
slfy, and in some of the tributaries entering this river below
ihe falls. In the Tennessee, below the Walden Gorge, it is
4 upper Elk River and the upper Sequatchie {Carnegie Mu-
won) in the upper Tennessee it goes'in the headwalers up to
Virrinia,

[t is a typical small-creek form, strictly avoiding larger
vivers. 14 is also in the uppermost Kentucky River, and I have
soen spocimens cotlected by E. Danglade in N. k. Kentueky
ver, Whitesburg, Leteher Co., Ky., which is not far from
T hendwators of the Cumberland (See also: Danglade, Bus.
Fish, Doc. 934, 722, p. 5). In the rest of the Ohio drainage,
chiefly Lo the north of the Ohio River, it is represented by A.
eufeeslus (Lea). The relations of the two species are obscure,
but they are very closely allied.

'

s34 Aleswidonta (Deowrnambis) marginata {Say) .

Duek River, Columbia, above Columbia, Leftwich, Lillard’s
Atills, Shelbyville; Puffalo R., Riverside—Reported from Duck
Hiver by Marshall—Not abundant.

in the interior hasin, and also in the Cumberland and its
rributaries, up to the South Fork. Also in the Tennessee up to
the headwaters., In the lower Tennessee it is absent-or rare
i ihe main viver, but exists in most tributaries.

a0 Strophitus vugosus (Swainson) . _
Duck ., Ben, Columbia, Lillard’s Mills, Wilhoite, Shelby-
ville, Normandy: Buffalo R., Riverside; Garrison Cr., War-
fraco—Toward the upper parts rather abundant.—Reperted
from Columbia {(as schafferiane) by Hinkley and Marsh.
Common everywhere in the interior basin (and elsewhere),
ehiefly in smaller rivers. Common also in the Cumberland and
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Tennessee, up to the headwators. In the Cumberland also
above the falls.

Specimens from Duck River incline, in the main, toward the
the form called shaefferianns (Lea), but not always. The opi-
dermis generally is lighter and brownish, and also the naere
often shades into salmen tints, but the shape is Very incon-
stant. ‘

30. Plyehobranehus foseiolare (Rafinesque) .

Duck R., Centreville, Ben, Columbia, above Columbia.—Nat
abundant.—Given for Columbisa by Hinkley and Marsh {as
cwinelusy,

In the interior basin abundant, chiefly in the Ohio drainage.
In Curberland R., up to the falls, and in some tributaries.
IFrom the Mussel Shoals of the lower Tennessee, and several
of its tributaries, into the upper Tennessee drainape, up to
Virginia, but dicappearin g in the headwaters,

31, Ptychobranchus subtentum (Say) .

Duck B., Columbin, Leftwich, Normandy ; Buffalo R., River
side. Only a few specimens found.—Reported from Columbia
by Hinkley and Marsh.

A Cumberlondiun type.

Found in the Cumberland from Rowena, Russell Co., Ky.,
up to the South Ferk and the falls, and also in Rockeastie

“ River. In the Tennessee, from the Mussel Shoals and the tib-
utaries of the lower part up to the upper part, and well intls
the headwaters in Virginia, Most abundant in smaller streams
above the range of P, fusciolure, and this seems to hold good
also in Duck River.

32, Obliguaria reflexa Rafinesque,

Duck River, Centrevifle.—A single dead shell —Reported
from Columbia by Hinkley and Marsh.

Abundant in larger rivers in the interior basin. In the
Cumberland in the main river up to the falls, and aleo in
South Fork. In the Tennessee in the main river from the
Mussel Shoals to the Knoxville region, entering here the lower
parts of some tributarics.
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Cyprogenio frrovate (Lea) .
A single, vory large specimen reported from Columbia by
Hinkdey and Marsh, 1 did not find a trace of it. But since the

. ‘J. . . N .
anceies 18 not easity to be mistaken, I admit it in the list,

Widely disiributed in the Ohio drainage, the Cumberland,
fnwer and upper Tennessee, preferring larger streams.

St Obovaria {Obovaria) retusa (Lamarck) . ‘

Given from Columbiz by Hinkley and Marsh., Since this
species 18 easily recognized, it should be admitted, although I
did not find it. . .

lu the Ohio drainage, the Cumberland, and the Tennessee,
up to the Knoxville region, but apparently rare in the Ten-
HTERNT O )

W Obowvadie (Obovaria) subrotunde Rafinesque.

Thick RR., Columbia, Wilhoite.—Several specimens at the first
pliee, only one at the other, standing close to the next form.—
Hinkley and Marsh give it (as eireniug) from Columbia.

In the interior basin chiefly in the Ohio drainage, in the
Boger rivers.  In the Cumberland, this form and the next
have net been separafed, but apparently hoth are found, as
ustal, subrotunde farther down, lens Tagther up. In the Ten-
nessee below the Gorge, this form has not been reported from
the main river, but it is present but rare, in the Knoxville
region. '
36, Obovaria (Oboveria) subrotundea lens (Lea.) .

Duck R., Ben, Columbia, above Columbia, Leftwich, Lillard’s
Mitls, Wilhoite, Shelbyville; Buffalo- ., Riverside.~More
abundant than the main form, and taking its place in the up-
por reaches of the river—New for the system.

Distribution similar to that of the main species, but pre-
fevring the smaller streams. It is in the Camberland drain-
age {surely in Harpeth River, for U. depygis Conrad iz a true
fersy, and quite frequent in trilnitaries of the lower Tennessee,
in the upper Tennessee it is, like the main species, rave.

Also in Duck River it is evident, that subrofunda is the swol-
ien large-river-form, lens the more compressed form farther
up. A single specimen-of O. subrotunda, found at Wilhoite,
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makes an exception, but with a diaumeter of only 629% it stands
close to fens. At Ben only two specimens were found, one of

themy, with the diametoer of 59%, coming close Lo typiecal sub-
ol i, :

37, Actinonuwiog corinate (Barnesy .

Duck 1., Ben, Columbia.--Not, very abundant—~New for
Ll River, .

Very abundant in the interior bagin, and chiefly in the Ohio
drainage. The typieal A, carinata ig not found in the Cumber-
fand and Tennessee, but is represented there by the var, gibba
Simpson.  Thig fact 18 extremely remarkable: the specimens
from Duck River undoubtedly belong to the typical carinaty
{the “novthern mucket™), and do not have the humped shape
of the “southern muckel” (gibba). It 1s true, var. ¢ibba is nat
very well marked, ag specimens from the Cumberiand and Tep-
nessee often approach the Ohip-for'm; and, on the other hand,
specimens from Green River, Kentucky, are again more like
gibba. Yet, as a rule, the two forms are separable.

38, Aclinenains pectorosa {Conrad) .

Duck R., Ben, Columbia, above Columbia, Leftwich, Lii-
Tapd’s Mills; Buifals ., %i\-’e:"side.wmAl)undnz:t at Columbia
and Lefiwich.—Recorded by Hinkley and Marsh from Colum-
bia (as perdin),

A Cumberinndion Loy, missing in the interior Lasin,

Reported, in the Cumberland, from Cloyd’s Landing, Cum-
horiand Co., Ky., to the South Fork and the falls, also from
some of the tributaries, In the Tennessee, below the Walden
trorgpe, af the Musse] Shoals, and in several of the tributaries:
in the upper Ten hessce chiefly towards the headwaters, as far
up as Virginia, sometimes quite abundant.

Also in Duck River, thig species hag its metropolis farther
up in the river, than A. earinatq. '

39, Plagioly lineolata (Rafinesque) .

teported from Columbia by Hinkley and Marsh (as secu-
ris). Not seen by myself, hut easily recognized. Thus i
should be credited to Duck River,
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Common in Ohio and Cumberland drainages. In the Ten-
nessee up Lo the Knoxville region, but rare there.” ) :

w0, Truncitle treata (Rafinesque) .

Duek R., Columbin—Several specimens.—Reported from
(e siume place by Hinkley and Marsh {as elegans),

Of vory wide distribution in interior hasin and elsewherc.
i the Cumberland up to the South Fork and the falls, and
Alio iy some bributaries. In the lower Tennessee at the Mus-
ol Shoals, in Bear Creck, and Paint Rock River; rare in the
spper Tennessee in the Knoxville Tegion.
i1 Truncilie. donaeiformis (J.ea) .

Duck 13, Centreville~Only one dead shell.—Reported from
Columbia by Hinkley and Marsh.

Distribution vervi.much like that of the preceding gpecies,
bul with some diffevences. Tt exists in the Cumberland and
i tho lower Tennessee (Mussel Shoals and Paint Rock River),

“hut is missing in the wpper Tennessee, where T. fruncata is

found.
12, Leptodea leptodon (Rafinesque) .

teported {as fenuisstmus) by Hinkley and Marsh from Co-
fmbin,  Fasily recognized, and thus admitted. T may have
averlooked #, since dead shells are not apt to be preserved
very long.,

A rare species, but widely distributed in the interior basin,
the Cumberland, lower and upper Tennessee.

1. Leptodea fragilis (Rafinesque) .

Duck R., Centreville, Columbia, Litiard’s Millg.—Not abund-
ant-—Reported from Columbia by Hinkley and Marsh (as
uraeitis). -

Widely distributed in the interior basin, In the Cumberland
all along the river up to the South Fork, but not in the trib-
ataries.  In the Tennessee below the Gorge, and some of its
tributaries: also in the upper Tennessee, with the exception of
the headwaters.

. Proptere alate (Say) .
Duck R., Centreville, Ben, Columbia~New for Duck River,
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Living specimoens were taken at the first station, and they
were not rare there (chiefly in the quiet pool above the riffies).
At the other two Jocalities only a few dead shells were scen.

I')istz‘ibuti(m very ruch like that of the preceding species,
and generally abundant, also in the Cumberland and Tennes
see, with exception of the headwaters. Prefers larger rivers,
but sometimes also in smalier ones.

AB. Curwnenting maoesta (Lea) . |

Duek B, Wilhoite, Shelbyville.—Several specimens.—=~New
for Duck River,

A (amzf)n!(mrmm type, missing in the interior basin {but
represented there by C. gluns). Reported from tributaries of
the Camherland; known from tributaries of the lower Ten-
nessee, and locally from smaller streams in the upper Tennes-
see region.

My specimens from Duck River are quite typical in shape
and eolor of epidermis and nacre.

46, Carnwuculing eylindreile (Tea) .

Duck R, Colfee Co.; Bullale R., Riverside.—A number of
specimens at the first locality, only one of the socond.——[lo-
ported from Coluinbia by Hinkley & Marsh. Duck River is
Lea’s type locality.

A Cumberlandian type, but not known from the Cumbor-
land draivage, and not known from the upper Tennessee. The
Carnegie Museum possesses specimen from the lower Tennes-
see drainage: upper Elk River, and Flint River in Madison
Co., Ala.

This species stands very close to €. moesta, but differs in
paler (greenish-yellowish) epidermis, and paler nacre. The
latter may be purplish, or of a peculiar yellowish-white fint.
Such specimens are oceasionally found in the upper Tennes-
see region, but always associated with moeste. In C. ciylindrel-
lee, the shell is slightly more elongated, both in the male and
female, and the posthbasal dilatation of the female is less de-
veloped than in smoeeste. It is quite possible, that eylindrelly is
only a variety of moesia, but in my material from Duck River
the two are sharp}y dlstlnct
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i1, Cenradilla caeluta {(Conead) .

Duck W, Hiekman Co. {(ITarvtman coll), Columbia, Left-
- ()nl\' one specimoen ag each of the latter two lecalities
fonndd By myvsoif~—Found at Columbia by Hinkley and Marsh.
A mu!mm’zma tiyre, missing in the interior basin, and
ardoadso from the Cuomberland drainage. Restricted {o the
wer and upper Tennessee, fi"(}ﬂ’l the Mussel Shoals, Ellr and
i‘mii Pivers (Morgan Co., Alal), to the Clinch, P(}Wo}}, and’
ledston Rivers, up into Vng,mu

v Medionidus conradiens {(Lead .

buck R, Columbia, Leftwich, Lillard’s Milie, Withoite, Shel-
byville, Normandy;  Garrison  Creek, Wartrace—Locally
shundant, chiefly at the upper stations.—Found at Columbia
tiy Hinkley aud Marsh,

A Crnberfandian type, not present in the interior basin, but
compon in the upper part and tributaries of Cumberland
iver {(not above the falls), and in the iower and upper Ten-
nessee drainage, chiefiy in the tributaries, up to Virginia.

]

M, Mieromyae fobalis (Lea) .

Duek B., Wilholte.—Several specimens found by 'myxdfm
Beported from Columbia by Hinkley and Marsh, and by Mar-
shal. :

In the interior drainage chielly in tributaries of the Ohio,
aol rare. Not reported from the Cumberland by Wilson and
Cluk, and apparently absent there, as well as migsing in the
Tennessee below Walden Govge.  Present, however, in the
upper Tennessee, chiefly in the headwaters from' the Knox-
ville region into Virginia.

Tt is yuite possible that this species has been overlooked in
the Cumberiand and lower Tennessee, :

o, Mieromya nebulosae (Conrad).

Buffale R., Riverside.—Abundant at this place.—New for
Dwek Biver S?/btem

A Cumberlandian type, but represented in the interior basin
hy M. dris.

Of the many synonyms of this species, several have hoeen
originally reported from the Cumberland system: U. cumber-
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fanidicnagy Loa, notatys Lea, admitted by Simpson as Bynonyms:
and the followingy added Ly Ortmann: 7, obseurs Lo sii
Lea, Call gives alse 0. irls from Rockeastie Liver, However,
none of these hag been mentioned from the Cumberland by
Wilson & Clark, Yel M. nebulosn does exist in the Cumberfang
drainage, for I have found it myself In the upper Cangy
Fork at Riverhill, White Co., Tenn, {S. of Sparta), and in i
tributary, Buarpen Fork, at M'cMimlviHe, Warren Co., Tenn,
and further, the Carnegie Museum bossesses specimeng col-
lected by ¢, Goodrich in Soptember, 1923 in Pitman Creol,
at Burnside, Palaski Co., Ky.

In the Tennegsoa drainage below and above the Walden
Gorge, thig species is present. It is rare in the lapger rivars,
but practicaily everywhere in the smatler stream s, and goes, in
the hceudwa,tm-s, into Virginia, :

Outside of the Cumberland region, it has not been positively
found, although some of its synonyms have heen occasionally
reported; but probably all these records refex to . #ris, which,
possibly, is only a variety of it

it s remarkable that in the Duck River drainage, I Tound
this speciey only in Bufl‘alokiiiver, but that it wag extremely
abundant here, and associated‘with, and hard io distinguish
from, the next speciag, Probably it will be found in some
other smal} tributaries of Duek River,

51. Micromyg taenivia ( Conrady,

Duck R, i‘She]byviIie, Normandy; Buffalo R., Riverside—.
Few at the first two localities, abundant at the third—N e
for Duclk River. ‘

A Cumberlandiaon Lupe, reported under various names
(taeniatys, pictus, punctatusy from the upper Cumberland by
Wilson and Clark. 1 found it myself in Wegt Fork Stones
River, and the Carnepie M usewm has it from Pitman Crecl,
Burnside, Ky, Goodrich), Also known from the lower Ten.
nessee at the Mussel Shoals and from severy] tributaries in
this region, byt missing in the whole uppey ’i‘e'uncsscg system
above the Gorpe, _

This species is very close to nebuloga - it ig larger, and the
color patiern is slightly different, consisting of rather broad,
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more o less interrupted rays, often dissolving into isolated
spots, Just the latter character is very variable, and lhag
castsed the ereation ¢f several nominal species. But I am un-
ahle, for instanee, to distinguish: teeniate, pleta, and prieta-
The forms of this group requive additional study, and also
vt pelation to M. nebilose should be  investigated more
closely, '
mm"io of the Cumberland region, in the interior baqm 1o
“diells of fhe teeniate type are known.

e Mmomua vannzemensis (Lea) .

Pruck I, Shelbyville, Normandy ; Buflalo 1\., Riverside; Gar-
RITEIIR aoek Wartrace.—Abundant at Shelbyville and River-

dde - Nero for Duele River. )

A0 am.vbmhm(h(m type, not known in the interior basin (but
vepresented in the upper Alabama drainage), From the Cum-
berland system, 1t has been reported by Wi]q{m and Chlark
WL R Red B, Rinepeold, Montpomery Co., Tennl), and prob-
ahly Mewose from the main river at Clarksville, from below the
fadls, and B k. Stones I, also belongs here. In the lower and

upper Tennessece this species is abundant, genergily preler-
ring the smaller streams.

However, specimens from larger rivers in the upper Ten-
nessee drainage, as well as from the whole lower Tennessee
drninawe, and from Duck River, do not represent the typical
shase of the species, and do not have, in the female, that chay-
aoferistie constriction of the shell behind the postbasal ex-
pansion, or it is onty weakly indicated (equals pybasi-type).
suent forms appreoach M. Lenose (Conrad) of the Alabama gys-
teny, and we apparently have here the actual transition be-
twernn the two forms, which explains the fact that repeatedly
ihe Intier has been reported from the upper and lower Ten-
nessee and from the Cumberiand.

My specimens from the Duck system have mostly dark-
suwirple naere, often with whitish margin. But one female from
Wartrace is entirely white inside. A male from Shelbyville

\

¢ Unless I, nashoiilensis, reported by Hinkley & Marsh from Colum-
% should be this, The large specimen of M. vanuwemensis, mentioned
1(}\&, might suggest this. . .




48 THE ‘AMERICAN MIDLAND NATURALISY,

has gigantie praportions: 1, 95, H. 43, D, 27 mm. The norpy
maximum length ig between 50 and 60 mm.

B3, Ligwmig recta lutissinia (Haﬁzmsq;ue) .

Reported from Columbin by Hinkley and Marsh. 1t should
be included in the list, since this species ig unmistakable,
did not see a trace of it, :

Commuon everywhere in the interior basin, the Cumberland,
lower and upper Tennessee, byt apparently rare in Duck
River,

54.  Lampsilis anodontoides {Lea) . t

Duck R, Centrevi}le.m-ﬁather abundant, byt only deag
shells found.—Neyw for Duel River. =

A common form in the larger rivers of the interjor basin,
going up, in #he Cumberiand, to Willson Co., Tenn, Also iy
lower Harpeth River, In the Tennessee, it ig known only
from the Mussel Shoals (Hinkley, Nautilus, 20, 06), but not
higher up.
85, Lampsilis ovata {(Say) ,

Duck R, Sen, Columbia, Leftwich, Wilhoite.—Not rare,—
Mentioned from Columbia by Hinkiey and Marsh,

A form of wide distribution in the Ohio drainage, chiefly in
the larger rivers, but apparently missing from the lower Ohip
westward and northward., 7Ip the Cumberland it is ali along
the main river up to the fallg (transplanted above the fails),
Also everywhera in the Tennessee broper, from the Muyssel
Shoals (and lower Paint Rocl River) up to the Knoxville re-
gion, and going herve upward a certain distance in the larger
tributaries.

56, Lampsilis ovata ventricosa (Barnes) |

Duck R., Columbia, above Celumbia, Lillard’s Mills, Wil
hoite, Shelbyville; Buflale R, Riverside; Garrison Creek,
‘,V;M“i:raee.n_hl‘w’ot rare—New for Ducl: River ‘

Distribution similar to that of the breceding form, often as-
sociated and intergrading with it, and gradually taking 1he
place of it in the headwaters. In the Cumberland system
chiefly in the tributaries, Everywhere in the Tennessee drain-
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Ao hut again mostly in the tributaries and the headwaters, up
b Virweinia. :

Mo in Duck River, ventricosa gradually displaces ovatw in
the upstroam direetion. Intergrades between the two are fre-
et
59, Leammpsilis fosciole (Rafinesque). _

Duck 1., Colwinbia, Leftwich, Lillard’s Mills, Wilholte; Buf-
il 1b, Diverside; Garrison Cr., Wartrace.—Rather abundant,

eported Trom Columbia by Hinkley and Marsh (ag per-
radiohisy and Marshall (as multiradiotus).

Very widely distributed in the Ghio basin, yet appavently
vare or missing in the Mississippi, preferring streams of me-
divimy or small size. In the Cumberland abundant, chicfly in
e upper parts, below the falls, and in tributaries. Every-
where in the lower and upper Tennessee drainage, and most
sundant in the tributaries up to the headwaters in North
¢aroting and Virginia.

S Dysnonio (Truneillopsis) friquetra (Rafinesque).

PDuck K., Columbia, above Columbia, Leftwich, Wilhoite,
Shetbyville.—Rare—Reported from Columbia by Hinkley and
Wirsh (as triongularis), '

[Frequent in the interior basin, chiefly in the Ohlo drainage.
Leported by Wilson and Clark from the Cumberiand, up to
Busaell Co., Ky., and from Obey River. Of general distribution
i1 the lower and upper Tennessee, in larger and amaller rivers.

A, Dysnomia {Trmeillopsis) brevidens (Lea) .

buck 1., Columbia, Wilthoite.—Only two living and one
dend specimen found by myself.——Mentioned from Columbia
by Hinkley and Marsh.

A Cumberlandian type, missing in the interior basin. e-
ported from the Cumberland at Naghville by Conrad, and by
Wilkon and Clark from Beaver Creek and the South Fork.
{onown from the lower Tennessee from the Mussel Shoals and
ik River. More abundant in the upper Tennessee in the
Knoxville region and above.

60, Dysnomia {Truneillopsis) lenior (Lea) .
(iiven from Columbia by Hinkley and Marsh. It could only
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be confounded with brevidens, but since also the lalfer has
been menfioned by the same authors, the identification musi
be-aceepted, I did not see it, but it is a rare species, easily
overlookod,

The type locality is in Stones River {Cumberland drainage).
In the Tennessee system, below the Gorge, it is frequent in
Paint Rock River ; in the upper Tennessee it is in the head-
waters of the Clinch and Holston. Thus it is « Cumberlandian
type, absent in the interiop basin., - T

681, Dysnomia (Pilew) turgidula (Lea) .

Duek 1., She!l')y“\-'ille.m-_Abund:mt.-—-Given from Columbia by
Hinldey and Marsh (as dewiatus and turgidulusy.

A Cumberiandian Liupe. ™ Beported by Lea from Cumberland
River, but not by Wilson and Clark. Found in the lower Teu
nessee at the Mussel Shoals in Alabama (Lea), in Bear Creok,
(Carn. Mus.), and Shoals Creek {Hinkley). In the upper Ten-
nessee system it is in Ilolston and Emory Rivers,

This species is a close relation to I Diewiarginala (Fea)
(scer Ortmann, Proe. Amer, Philos. Soc. 57, 18, p. 590), and
may be the headwaters-form of it D biemarginate is fnewn
from the lower Tennessee and itg larger tributaries (KK and
Paint Rock Rivers). Aside from Lea’s vecord for Lriiyid nla
from Cumberland River, D), biewmarginata is in the Cumber-
iand and the South Fork at Burnside, Ky. {(Wallcor coliection),

The material collected by myself at Shelbyville is very fine,
containing a good number (about two dozen) of males and fo-
males (among the Jatter gravid ones) of different ages.

62 Dysnomia  (Pilea) floventing - walkeri (Wilson and

Clarky . ® ' ;

Duck R., Lillard’s Mills, Withoite.-—Rare.” This is prob-
ably the form reported as Rorentinus from Columbia by Hink-
ley and Marsh. .

A Cumberlandian type, missing in the interior basin. Found

* Tt is present aleo in the Oznrk region, in Missouri as Truncilla e
tisi Friersen and Utterback ({Amer, Midl. Naturai., 4, 1916, p. 99,
This peeuliar distribution is found in some other Cumberlandian forms
(Crirnnenling moesta, for instance), and is highly interesting and sig-

nificant, bhai may be dismissed for the present,

THE NATAL

e Cumnbievizo
tones L, Waolters
Cooak), amd dn bha

obad whedl collecho

the Tennesser, boly
peoane O, Gurloy
ooy, and Linost
cWallier collection)
Hebiton 1L, up (o
ceerd s Ortmann, |
e
FL florewfing and
with each other, ®
foaosvitie), whieh |
snterprades, bul sho

Sl be regnrded o
sinee this bas no

wonld hoe in order Lo

susterial ol hooawd,

Al the Mussel She
the heighi sand dines
o THATHOD (v
calities {Stones 1,
ston) the s i(‘ri.\‘, !

Hobdon 1 ronehes 1)
the 1, af {he shetl
cadberd the former
B than
transttional spechne:

For the female, 1
Shoals, Hoaverngos
THOCan Lhe Tower
Boodanh, Stones 1,
and maxima of the «
this condition appi
ment of the ponthoss

The 1, oof the st
varlos from BO to &
places, it s distinah

e

ihee, Koy

v
i



NN URAL

stnee also thoe Iatter has
5, the identifieation must
Is & rave species, easily

- (Cumberland drainage),

Gorge, it is frequent in
anessee it I8 in the hoad-
Chus it is a Cumbrerlandicon

i)

-Caven from Columbin by

fivgpielid sy,

Sy Lea from Cumberland

“vund in the lower Ten-
nit {Lea), in Bear Creek,

S nkleyd. o the upper Ten-
ey Nivers.

o DL Wewarginata {Loa)
Socs BTCCES, bl ROOY, aud
i, h?g‘mm';/imz/a i® Known

Srper ribularies (Bik and

Lot record for furgidulu

wgiaata is in the Cumboer-

i, Ky, (Walker collection),
(L Shelbyville is very fine,

6 dozen) of males and foo
w3 of different ages,

i
1
13

walkeri (Wilson  and

coHare-—This is prob-
@ from Columbia by Hink-

i the intevier basin., Found

v Missouri as Pruncilla e
di. Mutureal, 4, 1916, p. 903,
ar other Cumberlandian forms
i« highly interesting and sig-
risent.

+

THE NAIAD-FAUNA 0P DUCK RIVER IN TENNESSER, :

iy §
ot

o the Cumberland system at the type locality, B. Fk.
Slanes [, Walterhill, Rutherford Co., Tenn. {(Wilson and
CLuk), and in Harpeth R., Belleview, Davidson Co., Tenn.
tdend shell collected by myself). It exists in tributaries of
thee Tennessee, below the Walden Gorge; Flint R., and Ilur-
denne Cry, Gurley and Maysville, Madison Co., Ala. {Carn.
Mudd, and Limestone Cr., Mooresvil le, Limestene Co., Ala.
CWalker collection), and in the upper Tennessee drainage in
Hobston Ry, oup to Virginia (sce: Truncille florentine and
catieris Orvtmann, Proe. Amer, Philos. Soc. 57, 1918, pp. 591,
BUAN :

Do floeenting and awwalkeri ave closely allied, and intergrade
with cach other,  Specimens from the lower Holston {above
woexville), which 1 mentioned (1. ¢) as T forenting, are
mterprades, but should be better placed with walkeri, which
-:*mlﬁsl be vegarded as a variety of florentina.

“nee this has not been fully realized hitherto, I think it
w(mE be in order to substantiate this by a fuller account of the
material al hand,

AL the Mussel Bhoals, the type locality for florentina, both
the height and diameter of the meale shell is great, the H. being
fromy TH-79% (average T7%) of the length, At ail other lo-
calities (Stones R., Duck R., Flint R., lower and upper Hol-
ston} Lhe I is less, between 66 and 75 %, and only in the lower
tHolston il veaches the maximum of ™5%. Thus, for the male,
M H of the shell can be used to dzbtmqmsh Rorenting and

kkeri, the former having the H. of 75% or over, the latter
th w 75%, keeping in mind, that in the lower Holston
ii‘fumili(m:li specimens are present,

For the female, 1. is not important, for, at the Mussel
shoals, it averages T8.5%, in Duck R., 758%, in TFlint R,
60, in the dower Holston 76%, upper Holston 77%, Harpeth
H., 7360, Stones R, (type loc. for walkerd) 73%, the minima
and wmaxima of the several localities broadly overlapping, For
this condilion apparently the great variability in the develop-
aent of the postbasal expansion is vesponsible.

The DL of the male at the Mussgel Shoals also is great. It
varies from 50 to 62%, with an average of 57%. At other
places, it is distinetly less, as is shown by the following aver-
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apes: Duek R, 459, Flint R, 46%, lower Iolston, 5O upne
Holston, A0%, Stones R., 45.59%. Again we have, in the lowe
Holston, a close connection of the two forms, the D. varying
here from 47 to 52%, so that the males from the loweyr Holstux
stand very near to the typical forenting, although the laliv
(from the Mussel Shoals) are in the average more swollen.
It is the Dianeter of the shell, Dy which the females of the
biro forms may be separated. At the Mussel Shoals, it s o
to HB3% (average 51.5%, but comparatively few specimens a
hand.) At the other localities it is never over 509%:, and it &
again in the lower Holston, where this fipure reaches the
maximum, the average being 47%. For the rest, it is con
siderably lower: 429 in Duck R., 43% in Flint R., 41% iy
the upper Holston, 41 % in Harpeth R., and 40% in Stones L.
Thus we get the following diagnostic characters

Male: H. 75% or over; IM 50% or

over, Female: 1), 504 o

OVeY L e floventing
Male: H. under 75% I mostly under 50%., Female: 1. less than
DO e s e e

This is an additional case to those given by me (Proe. Amer,
Philos. Soc. 59, *20, p. 289 1), where the Divimeter (or obe
“ity), of the shell changes with the §ize of the river: the
lurger rivers have the swollen forentinu {Mussel Shoals oniy,
thus far) ; in the smaller ones this passes into the more com
pressed walkeri. In the lower Holston we have the actual in-
tergrades,

There is an additional charvacter to be considered. This is
absolute size. According to the material at hand, forentin
from the Mussel Shoals, and walker! from the Duek, Flint, and
tower Holston, are rather small {(maximum L. in males 289 to
42 mm., in females 393 to 3% mm}, while in upper Holston,
Harpeth, and Stones, the maxima are: males 51 to 52 mm.
females, 48 to 58 mm. This is a great contrast, but canna
be used for the distinetion of the tweo Torms, since it does not
apply to the walkeri-type of Duck, Flint, and lower Holston
But, of course, it again suggests the close connection of these
forms. _

The males of D. florenting walkeri, closely resemble those
of the next species {capsaeformis), but they differ chiefly - in
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THE NATAD-VAUNA OF DUCK RIVER IN TENNESSER, 53

Sers he epidermis s yellowish-brown, with areenish rays,
Cerbdter nob very sharply defined, but never confluent into a
o, dirk-green avea upon the flattened part of the disk, 5.
padcfecaiis 13 greenish, with darker rays, and a dark green
s feorresponding to the dark green expansion of the fe-
waley, which is practically always visible, and often very
pking, :
Dyswonin (Pileay capsacformis (Lea) .
¥

buek R, Columbia, Leftwich, Lillard's Mills,
Bather shundani-—New for Duck River.

A Lwberiond Lype, not found cutside of thig region, but
pfe abundant in it Known in the Cumberland from Nash-
Pl up to the South Fork. Hverywhere in the lower Tennes-
= iy the main river and most of itg tributaries, and in the-
wpper Tennessee in larger and smaller streams up to Virginia.

el {emales collected, the “pad”™ of the mantle margin was
gravish 1o blackish, (md never of that peculisr blueish or
preenishewhite so oﬁx}n seen in upper Tennessee specimens,

Wilhoite.

FAUNISTIC AFFINITIES OF THE DUCK RIVER NAIADES.
sy chief object in publishing the above list of Duck Rivor
sodudes is o ascertain the relations of this fauna to oth 1018,
mi s probable origin.  But not all species can be used for
s purpose. There is a large number of them, which are
very widely distributed, without pointing to any particuiar
roer sysleny, and this holds good for all those, which are
: uha v uniformly found in the “interior basin” (to which Duck
ner belongs at the present time}, that is to say, chiefly in the
o, Cumberland, and Tennessee, below and above the Wal-

den Gorge, The following forms belong to this elass: »

P Amblema eostala 11. Lastena lale

Lo Geandhruda pustvlosa 12, Lasmigona costate

Lok werpiensa 13, Anodenta grandis

e eptindricn 14, Alasmidonta marginato
Cueloniins bBdierenlata 15, Stvophitus rugosus

S Blewroabemn cordalsm 18, Plychobranchus fasciolare

Vool eard, eadilins 17, Obilguaric reflexa

L cord, pyramidatum 18, Cyprogenia frrorata

B RiNptie erassidens 19, Obovario retusa

Moo R dilntatus 20, 0b. subrotunda
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2 Ob anbvotunda lona 2. Ligromda veelo latisaini
220 Plagiola Eneolita 28, Lumpsilis ovety

250 Twrwaeilie truneate 20, L. ov. wenitricos

24, Leptadea J’cj:t.nr!&n 800 L. fuseiola

200 L. fregilis # Sl Dysnomia  triguetra

26, DPyroplera aluta

Some of these ave decidedly rave in the upper Tennessee,
namely : Quadrila verraeose, Anodonie grandis, Chliguaria re-
Aexa, Obovaria retusa, Obovaria sudbrotunda, Obovaria subre-
tunde lens, Plagiola lineolata; and these lead us to another

group of species, which have a similar wide distribution as

those named above: but are nissing in the upper Tennessee s

32, Megulonmins gigunten 34, Truncilla donweiformis
88, Quadiiln fragosa 35, Loewipsilis unodontoides

These 35 forms make 56% of the total of the Duck River
fauna, that is to say, over half of it consists of elements which
have a very wide distribution over most of the present interior
drainage.

These species do not tell ug more than the obvious Tact, that
the Duck River Tauna largely belones to the Mississippi-Ohio

basin, as it ought to, since, at the present time, Duek River
{as well as Cumberland and Tennessce) form part of this hivd-

rographic basin,  The. four last named forms, however, stg-

gest that the immigration was in this region in an upstream

direction, for these species have not been able to reach the
most remote part of this drainage, the upper Tennessee. This
may be the case also in at least some of the others, and it
should be pointed out, that, with the exception of Anodonta
grandis, which is a small creek- and pond-form, all these

species are either large-river-forms, or else inhabit indiscrimi-

nately larger and smaller streams. This would place their
centre of radiation well downstream, i. e. near the centre of the
interior basin, in the region of the lower Ohio. Of course, it
is impossible to exgetly loeate the place of origin, without de-
tailed study of the range of each speeies, and, on the other
hand, it is quite’ possible, that some of them actually have
originated in the Cumberland region, whence they migrated
down the rivers toward the Ohio. ,

To the above list we are to add several other shellg, which

kY - L
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~ui 1o have had a similar upstream dirvection of migration,
whivh did not veach all of the Cumberland-Tennessee
Sy,
Fost, there s a specles widely distvibuted in the interior
foan, and found in the Cumberland, but altogether missing
e Tonnessee: o

Lo com plancd i

Further, there are two speeles, also of wide distribution in
< niferior basin, and existing also in Duck River, but absent
feem holly the Cumberdand and Tennessee drainages:

Caedrale gudide 38, Actinonaius carinafu

Awd finally a species should be mentioned of rather irreg-
shar distribuilon:

v Wivrewm g falmdis

This ix in Duck River and the upper Tennessee, but not in
she Cinnberland and the lower Tennessee. In the Qhio-drain-
i i s abundant, and thus it surely falls in this general
cronp of widely distributed speeies.

Thus the percentage of forms (39) which probably or pos--

sthlyv are Lo be vegarded as elements belonging to the interior
T (Ohio-drainage chiefly) rises to about 82%.

Al other species of Duek River {albout 38%) are not known
from the interior basin, 1. e, not from outside of the Cumber-
LodTennessee drainages. They are the Ciuinberlandian types,
ieh designation may be properly used for them, because
Sy nrgely belong to the Cumberland Platean and the Great
Micgheny Valley (upper Tennessee). A Cwmnberland Region,
a1 this sense, and applied to freshocater forms, naturally re-
catls the “Cumberland subregion” introduced by W. G, Binney
amecs Bulll U, 8. Nat. Mus, No. 28, 85 p. 33) for the Land-
tiaxtropods, forming a subdivigion of the “Interior Region’ of
the "loastern Provinee.” The boundaries of this subregion have
heen variously defined, but they always included the CGreat
Vadoy of Eastern Tennessee, and more or less of the adjoin-
g parts, chiefly of the Cumberland Plateau. The Cumber-
Lol Region in our sense, refers fo freshwater life, and in-

rhudes the draineges of the Cumberland and Tennessee rivers
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only, from the headwaters down, but leaving out the lower
most sections of the two rivers, [t ends, in the Cumberland,
about in the vieinity of Clarksville, Mountgomery Co., Tenn,,
for below this point hardly any Cumberlandian shells ave
known., In the Tennessec, the lower lmit of this fauna has
not been determined.  The Mussel Shoals in Alabama surely
bossesd this fauna, but the whole Tennessee below this point is
entirely unknown., Duck River empties into this part of the
Tennessce, and, according to my collections, also the lower
part of Duck River does not seem to belong any more to the
Cumberlandian Region (sce below).

Nobody ever has made an attempt to study the Cumbor
landian Natad-fauna, and to single out the forms belonging to
if, although attention frequently has been cailed to the fuet,
that in this general region a great number of peculiar mussoels
are found. Thus it will be of interest to know which species
should be regarded as Cumberiandion in the sense here defined,

It should be noticed that these Cumberlandian shells are not
all uniformly distributed over the Cumberland and Tennessoe
drainages, although there are some which are so. But others
are more local. Further, a study of these forms (and of
others) brings out the fact, that the Tennessee drainage itself
is divided into two sections, that below -Welden Gorge (below
Chattancoga), with its tributaries down to the Mussel Shoals,
and that above this point, including all the headwaters.})

Duck River species of general distribution in Cumberland,
lower and upper Tennessee: *

* Alse in the Cumberland such o division is evident, namely the part
below the falls, and that above. But the latter is rather small and poor
in species. Nevertheless, zodgeographically, it surely is interesting, and
should receive dug congideration in a special study of the Cumbertand
River fauna,

T In some of the varieties the distribution is net fully known, chiefly
in the Cumberland, becatse their taxonomy has net been studied from
the modern viewpoint intreduced by myself in my paper on the upper
Tennessee shells (Proe. Amer. Phites. Soc. 57., '18). Thus it was
necessary sometimes, to unite these forms into Zroups. :
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1,2 Fuscenio  barnesien  {two HA
varicties, but enly one in 10
Cumberl; a  third net in 11,

Actionatas peclorosa
Carinenling moesta
Medionidus conradicus

Packy. 12, Micromya nebulosa
G Quedrde Deferinedin 13, M. vanuwenensis
4, 5, 6. Plawrobema  oviforme 14, Dysnomia brevidens

{three varictics, only one pog- 15, D. lenior

ftively in Cumberland). 16, I turgidnle
7. Alwswidowta winor 17. D, floventing walkeri
& Piyelobranchus sublentum 18. I capsacformis

ek River species found in the lower and upper Tennessee,
but not in the Cumberland ;-
it Lesingtonia dolabelloides 21. Lasmigona holstonia
2 1. delab, conradi 22. Conradilic ecaclata
Duel River species found in Cumberland and lower Tennessee,
but not in wpper Tennessee:
28 Mieromya taeniata
CDuel River species found only in lower Tennessee, but not in
Cuimberland, and not in upper Tennessee:

2L Cuwrunculing eylindrelle

2 Thus 24 species of the Duck River fauna are Cumberlandian
types, that is to say, 38% of the fauna.

I should be pointed out, that there are no species in Duck
River, which are present only in the Cumberland, but not in
the Tennessee, as there seem to be no Cumberlandian species,
restricted to the Cumberland alone, 1. e. Cumberland River has
o pecullar species of its own!

These 24 forms enumerated above are not all the Cumber-
land-types known. There are others, found either in Cumber-
tind and Tennessee, or in Tennessee alone, which have not
been found in Duck River. T think it is well to give here a
Hst of them, with short indications of their distribution, so
that we Tthus get o complete account of what should be called
the Cumberlandian Neaiod fauna. '

[ leave out the group of Fusconain pilaris, because, prohably,

piluris should not be separated from subrotunde of the interior

agin,

2. PFusconcle cuncolus (Lea)—26. F. cun. appressa (Lea).—In lower
and upper Tennessee, but not in Cumberland, the former _in small

2%
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streams, the lndter in larger ones,

Fuseonnio edgariune (Lea)-—28. F. edy. analoge {Ortmann).—
Like the preceding two forms, the formor in the larger, the fatter in
the smaller streams.

Fuseanala barvesiaonn tunescens (Lea).~Reported from the Cum

bevland {as PMevrobema erudum),
upper Tennessee, )
Quadvnla cplindrice strigillute {Wright) —¥Headwaters of Powel,
Clineh, and Holston only.*) :

Pleuthobasus eyphyus contpertus (Frierson).miégca] form in the
Krnoxville region. . ’

Alusmidontn (Decirambis)  raveneliong (Lea).—Local form in
headwaters of French Broad and Pigeon Rivers in North Carolina,
Pegias fubule {Lea) —In the Cumberland drainage in Rockeastle
and Stones River; small streams of lower, and headwaters of upper
Tennoessee.
Dvomus dromas

In larger rivers in lower and

{Lea)y.—35. Dr. dr caperafus {(Leay ——Cumber-
lind, lower and upper Tennessee, the former in the tnrger rvivers, (he
Iatler in the smullep ones; the small-river form has not yet been
found in lower Tennessee,

Micromya  trabalis (Conrar:l).——wMetropoiis in  Cumberland and
tributaries. Rare in lower Tennessee {Mugsel Shouls and Faint
Roek River). Tn upper Tennessce oaly in Chickamauga Creck (near
Chattancoga) and in Hiwnssee River,

Micromye perpmrred {Lea) —Only in Clinch, Powell, and Emory
Rivers, representing frabalis.

Lovrii isilis vivescens (Lea}.—In lower Tennessee, Emory River, and
Coal Creck {Clinch drainage) (See: Ortmann, "18 p. 582). Recents
ly an additional locality has been discovered: Emory R., Wart-
burg, Movgan Co., Tenn.

Dysnomie (Trunciliopsis) araeforingg (Lex.)—Upper Cumberland
and fewer Tennossce (Mussel Shoals) (rare). Abundant in the
Knoxville region of the upper Tenncssee, '

Dusno i (Sealenille) haystona {Lea}.—Not rare in Cumberland,
fower and upper Tennessec. .

Lhygsmomice { Dysnomia) sterwiwrdsoni {Lea},—Xnoxville region of up-
per Tennessec.

Dysnomia (Dysnomic) lewisi (Wa]ker)‘-mCumherland River, Burn-
side, Ky., and Knoxville region of the upper Tennessee,

Dysnomia (Pilea) itorulosa gubernaeulum {Reeve).—Upper Ten-
nessee from the Knoxville region upward.

Dysnomia (Pilea) biemurginate (l.ea) ~—Probably large-river-form
of D, turgidule, Known from Cumberland {Burnside) and the
Mussel Shoals in the lower Tennessee. Not in upper Tennessee,

-

* 1 do not believe that it s found elsewhere, as recently reported,
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Abundant in the
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4s Dyswowin (Filea) foventfine (Lea).—The real Aorenting only at
Mussel Shoals in the lewer Tennesszee; reporfed alse from Cum-
berland River, but this should be confirmed,

Finally there is Actinonaias carinate gibbe (Simpson) in
fe Cumberland, lower and upper Tennessee. But this prob-
ably is not a typieal Cumberlandian Torm, since it 1s also found
i Green River, Ky., that is to say in the Ohio drainage (1 have
callected it myself in the vieinity of Mammoth Cave).

"This completes the list of “Cumberlandian” Naiades, as far
4 | am able to make it out. Of the 45 forms enumerated
above we may be tolerably sure, that their “center of origin’
i in the Cumberland region, or some portion of it, for the
reason, that at present they are restricted to it. Twenty-four
apecies out of the 45 are found in Duck River, that is a little
over hall of them, 53 %.

it it is quite probable, that there are other forms, whieh
have their original home in this region; yet they have subse-
quently dispersed into other parts, chiefly into the Ohio system
and the interior basin in general, I shall make no attempt
here to single them out, because of the difficulty connected with
this task.

No faunistic study is complete, unless it also discusses those
formss which possibly might be present, but have not beon
frird. T4 is cloar, that it is diffieult to positively assert, that a
apecios is missing in a given region, simply because it has not
heen found: this may be due te accident. But when it con-
covns widely distributed, well-known, and easily recognizable
forts, the argument of them net having been seen, attains
wreater force.  As has been mentioned, the gravel bars of Duck
River are thickly covered with dead shells. I made it a point
{0 examine also these dead shells, and several species reported
in the above list have been found only in this condition. Yet
there are others, familiar to me, which 1 have never scen. i
give here a list of the more important ones, chiefly such as
mizht be expected in Duck River according to its size and
peneral character, All these are species found in the interior
basin,ﬁand also in the Cumberlandian region. (The Cumber-
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Landian types missing in the Duck are given above, Nos. 27

to 155, longa rerve, but tins
Creimbertundin. monodonte, (Say)—Generally a rare form, frequent bows of dispers,

only in wpper Tennessee, This might yet be discovered in the Duck. Flus it is Been, L
Fusconedn subrotunda, (Lead, and related forms.-~The absenee of such Eal fica eleaienis

forms in Duek River is very striking: I have seen no trace of them, Cocirhierland oy dain
Fusconaia fluva {Rafinesque), and related. forms.wAlihough repre- to the fnferior (355

sented in Cumberland River, and replaced, in the Tennessee by the
ciineobin and rdgariana-types, ne trace of this group has been seen in A .
Cambartandian tepe

v the Duek, . .
revilie, 075 Bon,

Yoy g

“‘1’(‘;], gy . ¥ i Wi
i

of frge-rieeed

Quoelrule melanevra (Rafinesque) — A species easily recognized, hut
not seon by myself. .

. . : o Normarde s

Dlethobusus cooperionus (Green) and L et phyns (Rafinesque) . —The f1% ) Normar Voo
genus Plethobasus is nltogether missing. FOuoh s Riverswde, ¢
Ohovarie oliviria {Rafinesque) .~-Not geen, than sShelbyville, Lhe

Lavmpsiliin: orbicwlota (Hildreth).—Not seen; the latter tweo species Hoappoears that g
are rather rave, at Jeast in the Tennesgee, : Firtin af Fhed Brives
Dysuondn suleata {Loea).——An Ohio-form, moing into the Cumboerland mvasion of tho iy
and Tower Tonnossea { Mussel Sheals). Not seen in Buck, ruportant olemenins

Ihanonia Torulise {Rafinesgue) (probably inelyding /), prru e Duck Biver to {he

(LeadoIn the fower Ohio drainage and in tho Fennessee, up te the fother down, the i
- - - . - . HY ' Vii, LI
Knoexville region, but not known Trom Cumberland, Notbt scen in Duck .

Rivor vt does not elung

, _ From these facts
These forms missing in Duek River, are mostly known to e Dnels fiper Originall
large-river-forms, some of them also entering smallor streams.  Cwnbiertand and 7o
Of the Cumberiand types, missing in Duck River, {Nos. 25 o wwall river. Latfer o

45), again several are iargmriVer»t;ypcs (Fuseonaia eunenlns  roet eon weelion il
wppressa, Fuse, edgariona, Fuse, barnesiona twmeseens, Iyo- of fhe Tower Tenpes.

mns dromas, Dysnomie he ysiwme, Dysn. hiesaryinata, Lhysn, which, of course, moen
forentinay while of the Cumberland types presentin the Dack,  oge, 1 oo not woingy
the majority distinetly prefers small streams (Fusconaiv bar- thal, part of i, whig
nesiana bighyensis, Lexingtonia dolabelloides conradi, Plewyo- Biver, and the divee:
beia oviforme argentenn, Lasmigona holstonia, Alasmidonte Ehave just said: f 5
minoy, Plychobranchus subtentwm, Corveuling moesta, Cor.  conuecled with botl ¢

cylindrella, Convadilla caelaty, Medionidus convadicus, Mierg- Ab the presont time
my webulosa, Micr. taeninta, Mier. vanuzemensis, Dysnomia  Neaiad fauna I marbe
lenivr, Dysn, Lurgidide, Dysn, forenting wallkeri.,) per Camberland, {he

« Typical small-river-forms of the interior basin, found in  ‘he Mussel Shouls, b
Ducle River, are fow: Obovaria subrotunde lens and Lampsitis  Duck, and probably al:
ovaty ventricosa could be named. (Anodonta grandis also be-  sorie point below the

sacertained.)
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s here, but this species is subjeet, apparently, to peculiny
stws of digpersall)

Thus it is seen, that Duck River has a mived Jeuna, consist-
g of Lo elements: @ small-river-fanna, composed largely of
Cineberlandiaon types (about 38 %Y, and an element belonging
to the inlerior busin (about 62%) ; the latter consists chiefly
ni lirge-vicer-types. This is also shown in the percentnge of
Pumberlandian types present at the various stations: at Cen-
trevitle, 093 ab Ben, 11% : at and above Columbia, 319 : Loft-
wich, 359 ; Lillard’s Mills, 309% ; Wilhoite, 36% ; Shelbyville,
Hiv, Normandy, 86% ; Coffee County, 100% ; Manchester,
0Ge s Riverside, 63% ; Wartrace, 43% (the latter higher
than Shelbyville, the next station below),

I appears that the Ciwmberiandian fauna is the orviginal
funi of Duele River, while the interior-basin-bauna is a later
vision of the river, coming up from the lower parts; yet
snportant elements of the interior fauna have nof yet reached
Puck River, In the lower Duck, at Centreville, and probably.
farther down, the interior fauna alone is present, and fhis
st does not bedong to the Cuntbertandion TEGLON:

From these facts we may derive ithe Toliowing conclusion,
Hiel: River originally was more divectly conneeted with the
Cundherland and Tennessee, and, at that tine, £t 1was a rather
wirill viver.  Later on, i was brought into closer and more di-
rect connection with the interior basin, probably 1with the feelp
of the lower Tennessee in western Tennessee and Kentunelky,
which, of course, means a change in the direction of the drain-
wige. T am not going into the details of this question, chiefly
that part of it, which concerns the old connections of Duck
tver, and the divection of its flow, except that T repeat, what
have just said: it must have been more closely and directly
coitnected awith both Cumberlund and Tennessee. ‘

At the present time, the distribution of the Cumberlandion
Nuiud fauna is markedly discontinuous, being Tound in the up-
por Cumberland, the upper Dueck, and the Tennessee above
the Mussel Shoals, but net in the lower Cumberland, the lower
Dk, and probably also the lower Tennessee {downward from
somie point below the Mussel Shoals, which has not yet been
ascertained.)

i
i
¢
i
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The present paper has been published with the purpose of
furnishing material for the solution of ihe above question
which is intimately connected with the general problem of the
history of the Tennessce-Cumberland systems, and their rels-
tion {o the adjoining drainages, chiefly also that of the Alaba-
ma River. My first contribution toward this aim is the paner
on the upper Tenncssce shells, frequently referved to above,
and additional material will be found in the series of papers
on Nailades from the Gulf drainage, published recent
ly in the “Nautilus” (Naut. 35. 28 p. 73 ., p. 129 &,
and 37, '23 p. 56 ff.).

Carnegie Museum.
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