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82 TEE NAUTILUS,

typical pilaris. Glochidia have been observed from the earliest
to the latest date, so that the breeding season begins probably
very early in May, and lasts to about the middle of July
(tachytictic).
In all three forms the anatomy is the same, that is to say,

that of the genus Fusconaia, and agrees essentially with that of
F.gubrolunda (Lea).  Also the placentae are of the same char-
»+ acteristic subcylindrical (not compressed or lanceolate) shape.

Glochidia of the shape and size of those of F. subrotunda : sub-

| elliptical, higher than long, L. 0.13, H. 0.15 mm.

In the upper Clinch form of bursa-pustoris, the orange color of

the soft parts and red color of the plucentse prevail, whitish

specimeny being rure. The seme iy the cowe in Powell River,
at least In ils upper parts. Farther down in the Powell (e
borne Co., Tenn. ), specimens with whitish solt parts outnuiber
those with orange parts. In the lower Clinch, the specimuns
(lesuerriana-type) are pearly all whitish, nnd only u few with
orange coelor have been found. Iz French Broad and Holston
Rivers, in all three varleties, white soft parts and white prhi-
centae are the rule all the way up Lo the forks of the Flolston
and the Watauga River. Orange soft parts and red pinvenbie
are extremely rare. [ have only one specimen from Uranger
Co., Tenn. (lesveuriona-type), and one from Sullivan Co. (B
pastoriz-type).

Foscovara cuneorus (Lea), F. cunporus aprmesss { Lusd,
(Bee:r 1 ., pp. 530, 531.)

Gravid females : May 16, 715; May 22, "14; May 25, 715: Tl
5, 7,8, 13, 718,  (flochidin in specimens collected July T and
8. Thus tachytictic, breeding from May to July.

These two forms have the same anatomy, and belong t6 s~
conain. They agree very well with the account given of [
rubiginosa (Lea) (= flava Bafl).  (See: Ann. Carnegie Mus. 3
712, p. 241.) Of nine specimens preserved, saven have a shorl
mantle connection between snal and supreanal, while in twe
thig 1z miseing, but probably torn.

All four gille are marsupial, but in young specimens, the
marsupial part of the inner gill is often restricted to the middls
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THE NAUTILUS. 83

of the gill. ~“The ova form distinet, subcylindrical placentae.
The glochidia are subelliptical, nearly semnielliptical, about a8
high as long, L. sod H. 0.16 rom. They are much like those.
of F. fava, but slightly larger. ' ‘
o - Colar of soft parts of ‘the orange type, chiefly evident on the
" {oot, mantleemergin, and adductor muscles. However, this
color ie not very iniense, often very pale orange, and in ycung
specimens the soft parts are gometimes whitish, The gonads
ave red, and so are the eggs and placentae, from pink to bright Her
erimson; in some cases they are pinkish-orange.
This group undoubtedly represents, in the upper Tennessee,
the flava-group of the interior basin. '

[ E——— S

FUscONATA EDGARIANA (LEA), F. EDGARIANA ANALOGA (ORTM.). ]
(See: Fu cor and cor analoga, Ortmann, L. ¢, pp. 532~533). R ;\’

Most of the specimens preserved in alcobol represent the flat :’1 '
headwaters-form (analoga), but I have a sterile jemnale (Ander- E‘:»%
eon Go., Tenn.?), which is the swollen typical form. ?%
g Grovid fonales: May 13, 14,7135 July 5,7, 8,718, Of those ;;
preserved none happened to have glochidia. i

“oft parts identical with those of F. cuneolus, and with those
of the flava-group in general.  Color in most cases deep orange,
ehiefly ro foot and adductors. 1 never found specimens with
whitish soft parts, and only a few are marked: pale orauge,
fiovads, epgs and placentae rarely pink, mostly intensely
CrIrinaTi,

PieeonATA BaRNEsIANA {Lua) and varieties. (See: 1 ¢, p.
534 £.). | ;
The anatomy of this group has been described previously.
(See: Navrin. 31, 717, pp. 61, 62.)

Lgxivaronts poLareLLoiDES (LEA), L. DOLABELLOIDES CONRADI
(Vawarsay. (See: L e, pp. 54D, 54G.) o
(zromid females: May 11, 13, 713; July 5,7, 9, 10, 18, ’13.
Glockidia : Mav 15 and Juiy 5 (iachytictic). ‘
All pravid specimens belong to the compressed headwaters-
form {comred?), but T have examined the soft part of males and
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sterile females of the swollen form (dolabelloides) of the lower
Clinch and the French Broad Rivers.

The structure of the soft parts is identical with that of [eg-

ingtonda subplana (Conr.).  (See: Ortmann, NauvriL. 28,714, ..
28.) It differs from that of the genus Pleurobema chiefly in the
cylindrical placentae of deep red coler,
. Anal and supraanal openings separated by a short mantle
connection, which is sometimes absent (torn ?}.  Branchial
opening with papillae, anal with crenulations, Posterior mar- _
gins of palpi connected at base. Gilla broad, the inper some-
what broader than the ocuter. Inner lamina of inner gilly free
from abdominal sac except at anterior end. Ouler eills mar-
supial; when charged very little swollen. Placentas well de-
“veloped, of subcylindrical shape.

o

Glockidia, in the specimens preserved, all unripe, but in one ..

of them, coliected on July 5, they were sufficiently formed so
as to permib examination of shape and measurements. They
are subelliptical in outline, higher than long, L. 0.16, H.
0.13 mm.

Color of soft parts orange, in most cases very intensely a0,
chiefly the foot, adductor muscles, and mantle-margin,  Barely
the soft parts are paler, and occasionally they are whitish in
young specimens.  Among the larger gravid females in one only
the shell is marked; * pale, marsupiam cream;’” but the gpec-
men clearly belougs here, as is shown by the suheylindrical
placentae.  Gonads, eggs and placentae wenerally deep red, but
in a few cases, the gonads have been marked ag ¢ orange '’ and
in a faw other cases the marsuplam has been marked as ¢ piok’’
or “eream color.””  However, in two males of tha swallon formm

from French Broad River, the soft parts were pale,  Thisis s
remarkable exception, and quite interesting in se fair as sl
other Naiades which the normally tinted tend to sssume paler
color of the soft parts in French Broad River.

According to the soft parts this species is a Lesingtonio, 1
have (1 ¢.) mentioned the bexk-sculpture of L. subplinn s o
possible additional character of this genus. In the presont
Bpecies this consisls of a number (six to eight) of fine, rather
crowded, irregular, sand wavy bars, distinct only anteriorly,”
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becoming indistinet and eﬁacéd in the middle part. Posteriorly,

«upon the posterior ridge, there are z few (two to three) low,

indistinet tobercles, which show no connection with the anterior
hars. Thus, anteriorly, the besk-sculpture reserables that of
L. subplana, but posteriorly it is different in the development
of Jow tubercles, '

The description of the shell, as given 1. c. for the genus,
should be slightly modified so a5 to include this species. This
refers chiefly io general shape and color patiern of the shell
{raye breaking up into blotches).

PreureneMa OovIFORME (UONkAD), P. OVIFORME ARGENTEUM
(LEa), P. OVIFORME HOLSTONENSE (Lga). (See: Orimann,

1. ¢, ’18, pp. 550 1)
T have described ihe anatomy of the flat headwater-form
(argentewm) under the incorrect name of P fassinans. (See:

NagriL. 28, 714, p. 31.) Gravid females belonging to this have

heen collected on the following dates: May 11, 13; May 12,
'15; May 18, 14, 15, 18, 20, "13; May 920, '15; July 5,7, 8, 9,
10, 13, 14, 713, Glochidic have been recured on May 11, 15,
20, and July 8 and 9. This is a igehytictic form, breeding
from Mav to July.

Soft parts of the typical Plenrobema-structure, much like that
of . claza {Ortmann, Apn. Carn. Mus. 8,718, p. 234). Mantle-
sanmeetion between nnal and supraanal opedings ghort, some-
times nbeent. Anal with very fine papillag, branchial wilh
farger papillae.  Posterior marging of palpi connected for § to %
of their length, Inper lamina of inper gills free from abdom-
inal sac, except at anterior end.  In the female, the outer gills
alone are margupial. When charged, the placentae are rather
distinet, but less o when glochidia are present. They always
are lanceciate and compressed, never subcylindrical.  Glochidia

subelliptica), almost subcircular, about as high as long, L. and”

1. 0.16 mra. (much like those of . dlava). Sometimes they
are slightly higher than leng, L. 0.5, H. 0.17 mm. (8o in
gpecimens from Chickamauga Creek, Ringgold, Ga.)

Colar of soft parts whitish, often with the foat yellowish, pale
brown, or pale orange, rarely aleo mantle-margin and adductors

e e .
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pale orange or orange-brown. The eggs and placentae are
whitish, cream color, pale yeliow, but in most cuses of a pecnl-

-lar and characteristic pale orange, and also the gounads of the

female often have the same color. These colom agree with
those of P. ¢lava, but incline mors frequently to the pule orange
type. It should beremarked, however, that al) specimens from.
Little River, Blount Co., Tenn, (about a dozen) represent o
pecudiar color variety, The structure of the soft purrts iy en-

tirely normal, but the color is of the orange type, and the pla-

centae are bright red (in over half a dozen gravid femwles),
The shells of these specimens do not at all differ from those of
the form argenteum as found in Virginia, except that the color
markings of the epidermis are absent, and that the latter is
comparatively dark (brown to black-brown). However, all of
my specimens of this form are rather large.  QOne of my femelen
from Chickamauga Creek had pink placentae, the others had
them cream color, a3 is normal.

Of the typical P. oviforme (form of the rivers of medinm gine),
gravid females have been found on May 11, 13, '13; Moy 20, 25,
145 July 5, 7, 9, 10, 13,718, Glochidia are at hand from
July 5.

The anatomy is exactly like that of P oviforme argentenm, as
described above, and the glochidia have the same shape and
size (0.16 mm, ),

Color of the soft purts whitish, inclining on oot and mantle.

often to yellowish-brown or pale orange. Ova and placentae
white, more rarely cream color or pale orange. hus, in color,
this form more closely resembles P. dava.

Of the nwolien typé, P. oviforme holstonense, T havs found only
few specimens.  No gravid females have been seou recd, bui
sterile females and males.  The anatomy is exactly as in typi-
ical owiforme,

Note. Lexinglonia dolabelloides conrady, chiefly in young apeci-

mens, oftess resembles the typical 2. oviforme in the shell. Bul-
in the color of the soft parts they are quite digtinet, and the in-.-

tengely orange tints seen in the former have never heen obuerved
in the latter. Gravid females of £. oviforme are recognized ulso
by the light-colored placentae, which are ot quite so rolid a
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_in Lexingtonia, and have afhlanceolatfa, eompresséd shape, 8o that
the charged marsupial gills, even in young specimens, are con- .
siderably more swollen, The two species also differ in the

beak-eculpture, which, in P. oviforme, consists- of abous four
subeoncentric, rather indistinet bars, which are slightly angular

- and nodulous upon: the region of the postedor ridge; but there

is po tracs of the fine, wavy, and crowded bars seen on the an-
terior side of the beaks in Lesinglonia. e

Lasrena Lata {Barmesque).  (Orimang, 1 ¢, p. 556.)
The description of the anatomy will be found in NaoTil. 28,
15, p. 106,

LasmiGosa (ALasmMIRoTA) HoLstonNia {Lma). (See: Lasm.
(Sulcularia) badia (Raf.) (Ortmaxnn, L c., p. 857.)
The analomy has been described in Navrin 28, '14, p. 431,
Additional gpecimens have been oblained subsequently, con-
firming the previous account, and furniehing more complete
yecords for the breeding season.  Gravid females have been col-

jected on Sept. 6, 7, '13; Sept. 8, 12, 715; Sept. 20, '1%; and in

spring on Moy 12, '14; May 18, "15.  Glochidia have been
found as early as Sept. 20; and on the two dates in May, die-
charge of glochidia was observed. Thus this species is brady-
tictic, breeding from Septersber to May.

Avasxaponta (Pressoponta) Minor (Lea). (See:l c., p. 580.)

Anatomy, see Ann. Carn. Mus. §, 712, p. 295, and NavTix.
28, 714, p. 46 :

Also here additional material has been sscured throwing more
Hght on the beginning of the breeding season. Dates for gravid
females are se follows: Sept. 2, 4, 5, 714; Sept. 6, Y185 Sept. 9,
11, 715; Sept. 17, 20,712, Glochidia have been olwerved on
the last iwo dates. This places the beginning of the season in
September. :

ALasninosTA (DEcurampis) RAVESELIARA (LEa). (Ortmann,
L e, p. 01.) :

1 heve collected 2 number of specimens of this species in
Pigeon River, at Canton, Haywood Co., N, Car., on May 14,
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88 THE NAUTILUS.

14, Of three males and four gravid females, all with glochidia,
two of them discharging, the soft parts have been preserved,
The breeding seuson thus ends in May.

The anatomy is the sume a3 that of the genus dlusmidonin,
a8 described previously (Ann, Carn. Mus, 8, 712, B. 247}, also
with regard to color (inclining to yellowish and orange tints),
It should be mentioned that the inner lamina of the inner yills
is, in two mules and two femules, entirely connected with the
abdominal sac (as is the case in A, snwrginata); but in one runle
and two fernales, it is free in the posterior half or one-third of
the abdominal sac. The specimens with the inner lamina
partly free are the smaller onea.

Glochidic ss usual, triangular, with books, about ag high as
long, L. and H. from 0.29 t0 0.32 mm. Thus they are smuller
than those of 4. marginala, where the L. is 0.23, the H. 0.36 mm,

Pacras rasora (Les).  (Ortmanng, L c., p. §62.)

Anatomy described in Navrre. 28,714, p. 63, Grawid Jemedex,
with glochidin, were at hand, collected on Sept. 17, 112, Ap
additional gravid female, with eges, has been found on Bept. 7,
713, This indicates the beginning of the broeding senson in
Heptember,

Prycrosrancaus suBTENTUM (Ssv).  ({See: Ellipsnrin subt:,
Ortmann, L a, p. 5684.)

The soft parts have been deseribed in Ann. Carn, Mus. 8,112,
p. 308, fig. 5. Many specimens have been secured subseguently,
confirming thisacconnt, It should be added thar large females
ghow that the folds of the marsupinm are more numerons, and
occupy neariy the whols onter gill.

Gravid fomales have been found frequently from Sept, O o
Sept. 21, but with eggs only, Indicuting the beginning of the
season; on May 20, 'I3, females discharging placentae with
glochidia have been observed, indicating the end of the senson,

DROMUS DROMAS {(Lea), D. promas careratus (Lea). (L q,
p. H66.)
Anatomy: Aon. Carn. Mus. 8, '12, p. 315, figs. 18, 18a, 18h. .
The soft parts of the var. caperatus are absolutely identical

S A S
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with those of the main species. The color of the marsupium is
mogtly red, more rarely white.

Grovid females of the variety have been found on Sept. 7, 8,
'14; Sept. 16, 17, 21, 715, mostly with eggs, but already on the
earliest date a epecimen with glockidia was seen. The latler
bave the same shape as those of the main species, L. 0.18, H.
0.08 mm.

ACTINGNAIAS PRCTOROSA (CONRAD). (]. C.y p. 5GA.)

Anatomy: Ann. Carn, Mus. 8, 712, p. 325 (as Nephronaias
perdiz),

(iravid females bave been found on Sept. 11, 15, 713; Sept.
15, 715; Sept. 17, °12; Sept. 17, 713, all with eggs. Glochidia
have been found on May 12, 718, and May 20, 714, being dis-
chareed on the last date. Thus the breeding season is from
Hentember to May.

Canoxcuntsa momsta (Lea),  (See: Toxolasma lvidum (Raf.)
Ortmano, L ¢, p. 578.)

This form is the upper Tennessee representative of C. glans,
but T have & set of an absolutely identical form from the Ozark
region (James River, Galena, Stone Co., Mo., coilected by
A. AL Hinkley), recorded by Hinkley (Proc. U. 8. Mus. 49,
15, p. B8 as Leampsilis glans, and 1 shall include these speci-
mens in the following report.

I have deseribed (NavTin. 28, *15, p. 142) the anatomy of &
slerile female of C. glans. Among the specimens of C. mossta
from the Ozarks, there are males, slerile females, and one gravid
female with glochidia, collected July 80, 714, From the upper
Tenpessee region, T aleo have males and sterile females, and a
gravid female with glochidia, the latter collected on May 16, 1)

Thus the breeding season of this form is rather obscure. We
should expect it (o he bradytictic, and the specimen collected
in May would agree with this, However, the presence of glo-
ehidin at the end of July appears strange; this specimen was
discharzing, and it might be a case of belated discharge. On
the other hand, the bepinning of the preceding sesson can not
fall very early in autummn, for among a congiderable number of
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females found by myself on Aug. 31, '14, not a single gravid
one turned up. Wilson and Clark (Bur. Fisher. Doe. 758, 12,
p. 48) report glochidia in July for ¢, glana.

All specimens examined have the same anatomical structure
agreeing with that of C. glans. The caruncle of the mantle-
margin generally is brown, lighter or darker, varying to whits
or blackish. Its shape is short subeylindrical or hemispher-
ical.  The edge of the marsupium has black-bhrown pigment,

The glockidia are subovate, higher than long, L. 0.17 to 0.18, .

H. 0.19 t0 0.20 mm., thus agreeing with those of ¢, parve, as

deseribed previously (Naurrw. 48,715, p. 181).

CoNRADILLA CABLATA (Conrap). (See: Lemivr rimosus { Raf. ).
Ortmann, L ¢, p. 574.)

Anatomy: see Nayrir. 30, '18, p. 89. The nomenclature

will be discussed elsewhere. The new generie name Conradilla

takes the place of Leming Laf., used in the publications referved
to.

MEDIONIDUS coNRADICUS (Lea).  (See: Medionid, plateolua (Baf.y
Ortmann, L c., p. 575.) '

Anatomy: see Ann. Carn. Mus, 8,712, p. 335, fig. 22, and
Navtin, 28, 715, p, 142, A misprint in the latter paper should
be corrected; the L. of the glochidium iy 0.22 mun., not 0,28,

The breeding sesson is now ruther well known; cravid fomales
are found from the beginning of September {varliost Jute Sept.
6), and glochidia 2y early as Sept. 13 dise vof olagh
has been observed in numerous cased from Rav i1 to Afav o0,

0 STV

Buny~ta (Mrcrosmva) peuronpeonsa (Lea).  {(Urtmuann, 1, e
p. 576.)
Anatomy: see Navrm. 29, '15, p. B8
Immature glochidia have been found on Sept. 5, 18, mature
ones on Sept. 21, 1192,

Eurynia (Mrcrovya} ¥EBULGEA {ConNgrap). (Ortmaan, 1. ¢.,
p. 377}
Anatomy: see Nayrrr. 29, 15, p. 64,
Investigation of additional specimens has confirmed the char-

R
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acters given previously. I have collected gravid femaies 85 early
as Aug. 31.  Glochidia were observed first on Sept. 2, 8o that

the breeding probably beging toward the end of August.  DPie- .

charge of gloohidia has been seen from May 11 to May 24, and
a single discherging female wae found on July 5, probably ex-
ceptionally belated. My extreme measurementa of the glochidia
are: L. 0.2! t0 0.23, H. 0.27 to 0.30 mm.

Eurynia (Microwya) vanuxesensis (Les). Ortmann, 1 c.,
p. 530.)

Anatoray: see Ann. Carn. Mus. 8, ’12, p. 342, and NavuriL.
28,15, p. €5

Earliest date for gravid females Sept. 2; for glochidia Sept.
17. Discharge from May 15 to May 25.

(The species of the genus Truncilla will be treated in a sep-
arate paper, )

Lok . f;
M{}X}IOLUB\E{EMiSSUS PILLWIR, 1IN 8&§/YRARCIECO BAY.

N

Y
\ Y & DALLAS HA;;&A.

One of the suppos;c}k accidentaldntroductions of animal life
from the east to the wei\ eoast off North America with the ex-
tensive attempts to transplant tlﬂ;“é oyster was the plicated mus-
sel, Modiolus demissus. It ‘was first recorded from the new loca-

"tion by Stearns in 1859 (NatyfLos, XIII, p. 86) from specimens
collected by R. N. Drake in KK\M at a point 3 miles north of
Stanford University,”” that/is, ‘the southern part of San Fran-
cisco Bsy. The record as réﬁv\eated by the rame author in
April, 1900 (Science, n./s., XI, p\.\658). ‘

““ Fine specimens” #vere again ctllected, apparently from the

game colony, by Dk and Gifferd,‘end recorded by Keep in o
April, 1901 (Nayfivws, XIV, p. 115). In his “West Coast

Shells,” Revieed/edition, p. 37, 1911, the same author states,
¢ 1{ doubhtiess ¢hme to California with sépd oysters which were
planted in Sgh Francisco Bay, where it tY{gy now be found in
considerable/numbers.?
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