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THIS article is not intended as a review of all the known species
found oft· our coasts. It is preliminary to a much more extensive
report, in which full details of the distribution of all the species col
lected will be given, and for which the detailed tables have beeu pre
pared, giving every 8tation for each species, with its position, depth,
temperature, character of t,he bottom, etc.

Many of the larger and more prominent species were described and
figured by the senior author several years ago in various papers pub·
lished in the Transactions of the Connecticut Academy alld elsewhere.
The smaller and more difficult species were put asille at that time, for
more careful study. and are now presented.

The families that are most fully treated in this article are the Ledidre,
Cuspidaridre, Diplodontidre, amI Pectillidre. These include a very
large number of deep-sea species in every region, and their species are
often very difficult to distinguish without long and patient microscopic
study and direct comparison of large series of specimens from various
localities. _

The present article is intended to give some of the result·s of studies
of this kind, made during several years, of the large series of speci
mens dredged by the United States Fish Oommission off our coasts
from] 871 to 1887, together with those previou8ly dredged by the senior
author in the same region.
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In order to avoid, so far as possible, the uncertainty necessarily
connected with lUere descriptions of these forms, we ha\'e had large
camera-lucida figures made, as carefully as possible, not only of the
new species, but also of some of those previously described from our
coast, for comparisou. It is, therefore, to be hoped that future investi
gators may at least be able to' understand the characters of the species
now recognized by us, whether they agree witll our determinations or
not.

Although the collections studied are nnusually extensive, and the
number of stations represented is very large, it is noteworthy that a
considerable number of species were met with but once, and sometimes
only a single specimen was obtained. This indicates that many addi
tional species of snch small deep,sea shells would be disc(wered in the
same region if additional dredgings should be made.

Our investigations have enabled us to add to the fauna lIine genera,
four subgenera, and about eighty species alld varieties, of which about
seventy are described as new species and seven as new varieties; of
tIlese, twelve species and one variety belong to the southern fanna.

'fhe following list shows the geuera in which the new species and
varieties are inCJluded.! The lIew genera are printed in italic:

Bathyarca, 2.
Bentharca.
Limopsis, 2.
Solemya,1.
Nucula, 1, var. 1.
Leda, 1.
Ledella, 1, var. 1
Adranella, 1
Microyoldia.
Yoldiella, 11, var. 1.

o Malletia, 2.
Neilonella, 1.
Tindaria, 3.

Poromya, var. 1.
Cetoconcha, 2.
Cetomya,1.
Lyonsiella, 2.
Lyonsia,1.
Clidiophora, 1.
Kennerlia, 1.
Periplomn, 1.
Limatula, 3.
Chlamys,2.
Hyalopecten, 1.
Camptonectes, 1. 0

Cyclopecten, 2.

]{arte8iella, 1.
Abra, var:1.
Macoma,1
Montacuta, 4, var. 2.
Kelliop8i8.
Cr~'ptodon, 4, var. 1.
Axinulu8, 6.
Axinopsis, 1, Val'. 1.
Axinodon; 1.
LeptaxinU8, 1.
Cuspidaria, 8.
Cardiomya, 2.
Halonympha, 1.
Myonera,3.

No attempt has been made to give the complete synonymy and
details of the distribution. Such matters have been reserved for the
final report on the collections.

Unless otherwise stated, the station numbers are those of the
United States Fish Commission and the Berial numbers are those of
the United Htates National Museum.

The drawings, with few exceptions, were made by Mr. Alphens H.
Verrill, under the immediate supervision of the authors.

Peabody MU86Ullt of Yale UtliVer8ity, New HOiven, OontllJctiout, Januarg25, 1897.

lOwing to the long delay in the publication of this article, some of the new
species and geuera have been published elsewhere, so that these numbers are uot
now strictly correct.
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Family PHOLADID.A!1.
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MARTESIELLA, new subgenus.

This subgeneric name is proposed for the following species, which
difters from Martesia, iii having a well· defined, elongated, median, dorsal
plate, posterior to the umbos, in addition to the shield-shaped one over
them.

MARTESIA (MARTESIELLA) FRAGILIS, new species.

(Plate LXXIX, fig. 10.).

Shell small, white, tbiu, fragile, wedge-shaped. The anterior end is
very sbort and broadly rounded, the aperture I1t'arly closed in our
largest specimen by a pair of callous plates. The antero·dorsal margin is
recurved toward the umbos, but not appressed, and forms a deep, spiral,
open cavity. The' valves have a very obtuse anterior emargination.
A broad and moderately deep sulcus runs from the beak to the veutral
mar~in; in front of tbis the surface is covered by thin concentric ribs,
which curve downwal d at the sulcus and form a distinct angle in line
with th~ anterior emargination and correi:lponding with a slight ridge
on the surface; these cOlleentric ribs are crossed by fine radiating lines,
which produce tine scrrations on their edges. Posterior to the sulcus
the surface is marked ollly by irregular lines of growth, which, near it,
take the form of more distinet grooves or ridges. The posterior end is
prolonged, compres~ed, amI bluntly rounded. The umbonal plate is
thick, relativel.\' largt', and nSl1ltlly heart-shaped, with the posterior end
broader and distinctly emltrginate in the middle; the anterior enC\.
tapers somewhat and is blunt and angulated, or sometimes subacute.
'1'he posterior dorsal plate is long, narrow, and somewhat spatulate or
clavate, anf! stands well in relief above the dorsal margin, with the
edges free and the narrow anterior end running 'under the posterior
end of the umbonal plate.

Length of one of the largest specimens, 7 mm.; hejght, 4.5 mm.;
thickness, 4 mm.

Young specimens 3 or 4 mm. in length are relatively shorter and
ttticker than the larger one~, but even these have the anterior callous
pretty well developed; the nmbonal plate is usually shield-shaped,
the lateral borders emarginate, in contact with the most prominent
part of the umbos; the posterior border is distinctly emarghmte, ami
the anterior end has a central point or mucro, sometimes defined by
slightly concave posterior edges. -

Many live specimens were found in a piece of' wood floating near
station 2566, N. lat. 37° 2;1', W.long. 680 8/, 1l:)l:)5.
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Family SEMELID.lE.

YOL.XL

ABRA LONGICALLIS (Scacchi), variety AMERICANA, new.

(Plate LXXXIII, figs. 6,7.)

Abra longicallis VERRILL, Trans. Conn. Acad., VI, pp. 224,278, 1884.

Our specimens differ from the European form described and figured
by G. O. Sal's I in having the posterior lateral tooth less remote and the
cartilage-pit or chondrophore longer, the antero-dorsal margin more
convex, and the whole Rhell relatively broader.

A very few specimens were obtained at six stations between N. lat.
390 49', W. long. 680 28' 30", and N.lat. 360 16' 30", W.long. 68°,21', in
924 to 2,620 fathoms, 188;j~1886.

Family TELLINID.lE.

MACOMA INFLATA Dawson.

(Plates LXXVII, fig. 1; LXXXVIII, fig. 6.)

Maooma inflata (STIMPSON ~ISS.) DAWSON, C..nallian Naturalist, VI, p. 377,
1872.-VERRILL, 'PranR. Conn. Acatl., V, p. 568, 1882.

A numher of live specimens and separ'ate valves were obtained at
six stations between N: lat. 47°40', \V.long. 47°35' 30", and N.lat. 400
3', W. long. 70° 31', in 57 to 206 fathoms, 1877-1886. Murray Bay.- .
Da.wsou. Gulf of St. Lawrence.-Coll. Whiteaves.

Family PETRICOLIDJE.
.

CHORISTODON? CANCELLATUS Verrill.

(Plate XCVI, figs. 2, 3.)

Choristodon r cancellatus VERRILL, Trans. Coun. Acad" VI, p. 435, 188.:;.-DALL,
Bull. U. S. Nat. MllS., N... 37, p. 58, 1889.

One valViol, station 2265, oft· Chesapeftke Bay, in 70 fathoms, 1884.

Family KELLIELLIDJE.

KELLIELLA NITIDA Verrill.

(Plates XCI, fig. 8; XCIII, fig. 10.)

Kelliella 8p. VERRILL, Trans. Conn. Acad., VI, p. 279, 1884; Expl. Albatro8s,
Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885.

KoWol/a nitida VERRILL, TrailS. COUll. Acad., vr, p. 438, 1885.

Comparatively few specimens, at seven stations between N. lat. 390
5' 30", W. long. 70°44' :30", and N. lat. 38° 20', W. long. 700 8' 30", in
1,525 to 2,033 fathoms, lS83-1S86.

I Mollusca Reg. Arcticre Norvegire, p. 74, pI. 6, figs, 3 a-o; pI. 20, fig, 4, 1878.
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Family LEPTONID1E or ERYCINID1E.
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KELLIA SUBORBICULARIS (Montagu).

(Plate XCIV, figs. 3, 4.)

Kellia 81tborbiculari8 R. and A. ADAMS, Genera Recent Moll., II, p. 475; III, pl.
CXIV, figs. 8 a-c, 1858.-.JEFFREY8, British Conchology, II, p. 225, pl. v, fig.
3, 1863; V, p. 179, pl. XXXII, fig. 2, 1869.-GOULD, Hep. on Invert. of Mass.,
Binney's ed., p. 83, fig. 394, 1870.-'rRYON, ArneI'. Mal'. Conch., p. 171, pI. 32,
figs. 433, 435, 1873.-G. O. SAHS, Mollusca Reg. Arcticffi Nor\-egire, p. 67, pl.
19, figs. 14 a-b, 1878.-JEFFREYS, Proc. Zoo1. Soc., London, p. 7QO, June,
1881.-S!Il:ITH, E. A., Report Vo~'. Challenger, Zoo!' Lamellibranchiata, XIII,
p. 201, 1885.-DALL, Bull. U. S. Nat; Mus., No. 37, p. 200, p1. LXVIII, fig. 5, 188!l.

One fresh specimen, Massachusetts Bay, oft' Salem, 1877. This
species appears to be very rare on the Americau coast. In its hinge
characters it seems to agree closely with Bornia Philippi, 1836.

T

MONTACUTA BIDENTATA (Montagu).

(Plates XCIII, figs. 7, 8; XCIV, fig. 6.)

Mya bidentata MONTAGU, Test. Brit., p. 44, pI. XXVI, fig. 5,1803.
Montacuta bidentata PORBES and HANLEY, Rist. Brit. Moll., II, p. 75, pI. XVIII,

figs. 6, Ga.

Tellirnya bidclltata H. and A. ADAMS, Genera Recent MolL, II, p. 478; III, pI. cxv,
figs. 2, 2a, 1858.

Montacuta bidelltata JEl'FllEY8, British Conchology, II, p. 208, pl. v, fig. 1, 1863;
V, p. 177, pI. XXXI, fig. 8, 1869.-G. O. SARS, Mollusca Reg. Arcticlll Norvegilll,.
p. 69, pl. 19, figs. 17a-b, 1878.-JEFFREYS, Froc. Zoo1. Soc., London, p. 698,
June, 1881.-VERRILL, Trans. Conn. Acad., V, p. 571, 1882:-BuSH, Trans.
Conn. Acad., VI, p. 479, 1885; Expl. Albatro88, Report U. S. Com. Fish and
Fisheries for 1883, p. 590,1885 Not Montacuta bidentata Gould.

Comparatively few specimens have been found in Long' 18land Sound
and at Thimble Island (A. E. Verrill); Provincetown, Massachusetts
(S. 1. Smith and O. Harger); Vineyard Sound, 1875; Cape Cod Bay,
1879; oft· Block Island~ 1880; Woods Hole, Massachusetts (Gut of
Canso, and Naushon Gutters), 1882-8:1. From low-water to 15z
fathoms. Oft' Cape Hatteras, North Carolina, iu 14 to 48 fathoms, 1883
and 1884.

MONTACUTA BIDENTATA (Montagu), variety TENUIS, new.

(Plate XCII, fig. 7.)

Shell similar to the typical M. bident"ata in form and size, but rela
tively more elongated and more nearly elliptical, with the umbos and
beaks somewhat less prominent. The surface is covered with fine and
pretty regular lines of growth. The teeth in the right valv~ are strong,
nearly equal in length and in the amount of divergence from the dorsal
margin. They diverge more strongly and are thicker and more promi.
Bent, especially at the inner end, than is usual in the true bidentata.

Length of a medium size speeimell 4.7 mm.; height, 2.6 mm.
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A few separate valves, oft· Cape Hatteras, North Carolina, in 16 to 17
fathoms, 1884. .

MONTACUTA BIDENTATA (Montagu), variety FRAGILIS, new.

(Plate XCII, fig. 8.)

Shell subelliptical, inequilateral, both ends broadly rounded, thin,
fragile, covered with delicate lines of growth. The umbos are flat
tened; beaks but slightly prominent. The teeth in the right valve are
smaller and more delicate than in the typical bidentata, and diverge
but slightly from the dorsal margin, as in that species.

Lengtll, 4 mm.; height,3 mm.
One Rpeeimen (No. 46134), station 816-17, in Narmgansett Bay, in

81 to 10 fathoms, 1880.

MONTACUTA STRIATULA, new species.

(Plate XCIII, fig. 9.)

Shell rather large, thin and somewhat h~'aline, compressed, broad
elliptical with both ends well rounded, the anterior much the longer.
Antero-donml margin nearly Rtraight with a gradual slope; anterior
end broadly and regularly rounded, its outline forming nearly the seg
ment of a circle; ventral margin broadly allcl evenly convex; posterior
end bluntly rounded with its dorsal margin slightly concave and Rlol"
ing rapidly. Umbos not swollen; beaks acute and only a little promi
nent. Surface covered with fine, regular, concentric, microscopic strim
amI more distant lines of growth. Interior somewhat shining with
inconspicuous muscular scars. Hinge·margin thin, delicate, only
slightly thickened. In the right valve there is, on each side of the
beaks, a short, rather delicate, elevated, triangular tooth, terminating
distally with an abl'l1pt slope; t,hese are nearly equal in size and length,
the anterior one being slightly the shorter and more angular. They are
separated by a V-shaped notch, the sides of which form nearly a right
angle. In the left valve there are two thin, slightly prominent eleva·
tionR, scarcely worthy the name of teeth, separate{l by a very wide
angle under the beak.

Length of one of the largest specimens, 7 mm.; height, 6 mm.
This species is much larger than any of our other species of this

genus, and may possibly prove to be identical with M. bowmani,
described and figured by Holmes.! Owing, however, to the shortness
of the description and small size of the figures, this question c~nnot

be definitely decided without a careful comparison with authentic
specimens.

A few separate valves were found oft· Cape Hatteras, North Caro
"lina, in 15 to 48 fathoms, 1883-84.

1 Post-pleiocene fossils of South Carolina, p. 30, pI. VII, fig. 2, 1860.
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MONTACUTA OVATA Jeffreys.
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(Plate XCII, figs. 9, 10.)

Tellimya ferruginosa VERRILl" Notioe of Recent A<l<l. to Mar. Invert., Pt. 3,
Proc. U. S. Nat. Mus., III, p. 400, 1880.

Montacuta ovata JEF:fj'REYS, Proc. Zoiil. Soc., London, p. 698, pl. LXI, fig. 4,
June,1881.-VERRIJ.L, Trans. Conn. Acad., V, p. 571, 1882; VI, p. 279, 1884.

A very few specimens,· at four stations, off Newport, Hhode Island,
a~d off Marthas Vineyard, in 100 to 157 fathoms, 1880-81.

MONTACUTA TUMIDULA Jeffreys.

(Plates XCIII, fig. 6; XCIV, figs. 1, 2.)

Montacuta tumidnla .JEFFREYS, British Conchology, V, p.177, pI. 0, fig. 5,1869.
G. O. SARS, Mollusca Reg. Arctime Norvegire, p. 69, pI. 19, figs. 18 a-b,'1878.
VERRILL, Trans. Conn. Acad., VI, pp. 225, l179, 1884; Expl. Albatro8s, Report
U. S. Com. }'ish and Fisheries for 1883, p. 575, 1~85.

One live specimen and tlJree valves, at three stations between N.lat.
400 7', W. long. 670 54', and N. lat. 350 49' 30", W. long. 740 34' 45",
in 843 to 1,091 fathoms, 1883-1886.

MONTACUTA CASTA, new species.

(Plate XCIV, fig. 5.)

Shell small, compressed, oblong·O\~ate,with the anterior end consid
erably the longer and both ends about equally rounded. Beaks small,
scarcely rising above the niargin. Surface covered with fine, regular,
microscopic, concentric strim and distant, raised lines of g-rowtll. The
antero-dorsal margin is at first a little incurved, then slightly convex;
with a gradual slope; the anterior end is obtusely rounded; the ventral
margin is broadly and evenly rounded; the pot'terior end is slightly
produced and a little angulated below, in some specimens with the
dorsal margin sloping more rapidly than the anterior and slightly
incurved near the beaks. The hinge-margin is thin and delicate. In
the right va,lve there are two moderately thick, rather prominent teeth;
the one behind the bel;1k is shorter than the other, with a more abrupt
posterior slope; they are separated from the slightly thickened margin
by a deep groove and from each other by a large notch or augle, the
sides of which form an angle of about 90°. On the thickened margin
there is a thin, rough, shallow ligamentary furrow both in front of and
behind the beaks. In the left valve there is an elong'ated,.thin, an<l not
very prominent, tooth-like elevation on each side of the beak; they are
nearly equal in size and separated by a very broad angle.

Length of the largest specimen, about 2.4 mm.; height, about J.8 mm.
A few separate valves, off Oape Hatteras, North Oarolina, in 14 to 17

fathoms, 1884.
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MONTACUTA CUNEATA, new species.

(Plates XCI, fig. 4; XCIII, fig. ;'.)

VOL.n.

Shell small, elongated, wedge-shaped, with a much produced, narrow
anterior end, and with the dorsal margins nearly straight, sloping mp
idly, and forming an obtuse angle at the beaks, which are decidedly
behind the middle, prominent, curved inward. Antero·dorsal margin
sloping rapidly, at first nearly straight, becoming a little convex, and
curving regularly into the ventral margin, thus forming a somewhat
rostrated, narrow, evenly rounded anterior end; ventral margin nearly
straight, sometimes with a slight incurvature opposite the beaks; poste·
rior end bluntly rounded, with its dorsal margin nearly straight, sloping
about equally with the anterior. The surface is covered with fine, con·
centric, rather regular lines of growth and microscopic striations. Inte
rior 5l0mewhat shining. In the right valve there are two well·defined,
prominent, thickened teeth, separated by a large, deep notch under the
beak; the anterior one is the larger and is broadly triangular, with a
prominent excurved tip, and is separated from the hinge-margin by a
deep furrow, which runs obliquely within and below the thickened dorsal
margin; the posterior one is set obliquely to the margin, from which it
is separated by a well-defined groove. In the left valve there is a wide
notch beneath the beak, with a rather inconspicuous, elongated, some
what thickened anterior tooth-like projection, which continues forward
as a thickened inner margin nearly to the end, and it shorter, broad,
triangular posterior projection. Color cream-white, sometimes tinged
with pink.

Length of the largest specimen, about 3 mm.; height, 1.5 mm.
A few specimens were found off Cape Hatteras, North Carolina, in

15 and 16 fathoms, 1883-8-1.

MONTACUTA TRIQUETRA, new species.

(Plate XCI, fig. 3.)

Shell small, covered with regular concentric grooves, scarcely com
pressed, somewhat triangular, with a sl ightly rostrated, angular posterior
end, and a regularly rounded anterior one. Umbos a little swollen,
beaks nearly central, pointed and a little prominent. The anterior and
posterior dorsal margins form nearly a right angle; the anterior margin
is slightly convex and passes gradually into the somewhat bluntly
rounded anterior end; ventral margin broadly convex, becoming
sli~htly incurvt.>dtoward the pm\terior rostration, which is wedge
shaped, rapidly tapered, with a narrow truncate tip, defined below by
a faint, radiating ridge; postero-dorsal margin is nearly straight, and
slopes rapidly from the beaks. The surface is swlptured with strongly
marked, smooth, rounded, concentric ridges having the npper edge
smooth and recurved; these are separated by deep, regular grooves
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wllich appear in some places to extend beneath the npper edge of the
ridges; on the nmbos and posterior rostrum these ridges and grooves
become feeble and irregular, like lines of growth. Internally the sur
fa(~e is white and smooth, with the muscular scars rather strongly
marked.

The hinge·margin is rather thick; in the right valve there are two
strong, prominent, curved, cardinal teeth, separated by a large, some·
what oblique notch which ext~nds upward into the beak; the posterior
tooth is the narrower and more prominent, with the tip curved forward
and upward; the anterior' tooth is connected, just in front of the beak,
by a bridge·like extension to the external margin, leaving between the
tooth and the margin a deep submarginal groove; the inner edge of _
the hinge·margin is a little thickened to form a ridge continuous with
the anterior tooth. In the left valve there is a distinct notch under
the beak for the cartilage or resi1iulU; in front of this is a prominent,
tooth· like thickening of the margin of the shell, the proximal end of
whieh becomes tooth-like, but is continuous with the rest of the hinge.
margin; behind the notch there is DO tooth and the margin is only a
little thiekened, without any special prominence.

Length, about 2 mm.; height, 1.4 mm.
Tw,o valves, station 2307, off Oape Hatteras, North Oarolina, in 43

fathoms, 1884.

TELLIMYA FERRUGINOSA (Montagu).

(Plate XC, figs. 7, 8.)

Tellimya jerrugino8a H. and A. ADAMS, Genera Recent Mollo, II, p. 479, 1858.
Montacllta jel'1'ugino8a JEFFREYS, British Conchology, n,p. 210, 1863; V, p.178,

pl. XXXI, fig. 9, 1869.
Tellilnya jerruginosa G. O. SARS, Mollusca Reg. Arcticrn Norvegirn, p. 70, pI. 20,

figs. 1, a-c, 1878.-VlmRILL, Trans. Coun. Acad., VI, 225, pI. xxx, fig. 13, 1884.
Montacuta jerrltilino8a }<'ISCHEH, -Manuel de Conchyliologie, p. 1027, fig. 775, 1887.
TeZnmya jer1'ugillosa DALL, Bull. U. S. Nat. Mus., No. 37, p. 50, pI. XLV, fig. 13, 1889.

A few specimens were found at low-water at Woods Hole, Massa,
chusetts (Gu t of oanso), and Gutters of Naushon Island, 1882-83. The
figure of the living animal published by Verrill in 1884 has been c()pied
by Dall, Fischer, and others. 'Ve now give'additlollalones.

KELLIOPSIS, nevv genus.

Type.-lJfontacuta eleva,ta Stimpson.
The sbell, in size and form, resembles Xellia and Montacuta. In

both valves there is a small, prominent, anterior tooth and a low,
elollg<tted, thickened posterior ridge, scarcely ~mounting to a tooth.
The resilium is large and is attached to an elongated, oblique excava
tion on the proximal edge of the posterior tooth·like ridge, and also to
a triangular pit beneath the beak; it bears a large, elongated, curved
ossicle. Soft parts not observed.
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This genus appears to be closely alliea to Montacuta, but di1l'ers in
not having a definite, raised, posterior tooth; in having- a large, elon
gated posterior cartilage, bearing a large ossicle attached to a special
groove along- a tooth·like ridge; and in having the structure of the
hinge in uoth valves nearly the same. In the position of the resilium
it resembles Erycina, ,but the latter has two large teeth in both valves.

KELLIOPSIS ELEVATA (Stimpson).

(Plates XCIII, figs. 2-4; XCIV, figs. 7, 8.)

Montacuta bidentata GOULD, Rep. on Invert. of Mass., 1st ed., p. 59, 1841. (Not
of Montagn.)

Montacuta eletlata STIMPSON, Shells of New Eng., p. 16, 1851.
Cyamimn elevatum H. and A. ADAMS, Genera Recent Moll., II, p. 477, 1858.
Montacuta elel'ata GOULD, Rep. on Invert. of Mass., Binney's ed., p. 86, fig. 396,

1870.-TRYON, Amer. Mar. Conch., p.172, pI. XXXIII, fig. 440, 1873.--VERRILL,
Report Invert. Anim. of Vineyard Sd., in 1st Rep. U. S. Fish Com., pp. 394,
688,1874 (anth. cop., p. 418).

Tellimya elel'ata DALL, Bull. U. S. Nat. Mus., No. 37, p. 50, pI. LXVIII, fig. 6 (as
MonlaCltta elevata Stimpson), 1889.

This rare species has ueen obtained at low-water mark, at Savin
Rock, near .Kew Haven, Connecticut (J. E. Todd), 1871; Wellfleet,
Massachusetts (Webster), 1879; Woods Hole, Massachusetts (Gut of
Canso), 1882; Naushon Island (Gutters and Sheep Pen Cove), 1882;
and Narragansett Bay, in 8~ to 10 fathoms, 1"'80.

Family DIPLODO.NTID.LE.

Ungulinid/B FISC~ER; Diplodontid/B + Cryptodontidro Dall.

CRYPTODON Turton, 1822.

Type.-Oryptodon jlexuo8u8 (Montagu).
The typical specil's of this genU'S have no distinct teeth in either :valve,

but the inner margin of the hinge-plate is more or less thickened or
swollen in front of and behind the beaks. The ligament is po~teriorand
lies in a long, curved furrow in the midst of the marginal thickening;
where it commences at the beak it is marginal and external, but as it
runs backward it recedes from the edge and becomes more or less
internal and invisible from the exterior. Moreover, the posterior end
of the shell has one or more distinct radial corrugations or plications
to give the thin shell strength enough to resist the action of the large
posterior adductor muscle which is attached directly npon the princi
pal plication. The pedal muscle is attached to the upper plication
when the latter is present. Many writers have adopted the name of
A.xinu8 Sowerby, 1823, for this genus; the latter name was given to a
tertiary species, the structure of which is not fully determined. It may
belong to a very distinct genus. Moreover, Turton's name seems to
have actual priority of publication.
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CRYPTODON GRANDIS Verrill.

Gryptodon grandis VERRILL, Trans. Conn. Acad., VI, p. 436, pl. XLIV, fi~. 22,1885;
Expl. Albatro8s, Report U. S. Com. Fish and Fisheries for 1883, p.575, 1885.
DALL, Bnll. U. S. Nat. Mns., No. 37, p. 50, pI. XLVI, fig. 22,1889.

SchizothaJrus grandis (pars) LOCARD, Campagne du "Gaudan," Annales de l'Uni
versite de Lyon, p. 180, 1896.

This large and interesting species, described in detail and well fig
ured in the first article quoted above, is a true Oryptodon, although
very distinct from any of our other species. Therefore it seeIlJ,o'l strange
that M. Locard has referred it to the very different genus, Schizothwru8
of Conrad, which belongs to the Mactridre. He ideutifies without ques
tion a single valve, dredged by the Oaudan off the· coast of France, in
1,710 meters, as our species. It is, therefore, doubtful whether his speci
men is congeneric with ours, for the latter certainly has no affinity with
Schizothwru8.

One live specimen and a few separate valves were dredged at three
stations between N. lat. 380 29', W.long. 730 9', and N. lat. 35°9' 50",
W. long. 74°57' 40", in 938 to 1,582 fathoms, 1883-84.

CRYPTODON INSIGNIS, new species.

(Plate XCI, figs. 1, 2.)

Oryptodon sarsii VERRILL, Proc. U. S. Nat. Mus., III, p. 399, 1880; Trans. Conn.
Acad., V, p. 570, 1882.

Shell unusually large and thick for the genus, opaque white or .
tinged faintly with reddish internally. Outline somewhat variable,
usually broad-ovate or subquadrate, usually moderately swollen, some
times rather compressed. Umbos moderately large, not very promi
nent; beaks small and tnrned forward. Lunule cordate, rather large,
pretty well defined. The radial folds and lobes are less marked than
is usual in this genus. .A well-marked fold or shallow undulation
extends from the beak to the posterior margin, opposite the scar of the
adductor muscie; al}terior to thi~ there is a broad, slightly raised ridge,
extending from the umbo to the siphonal lobe of the margin; in front
of this there is usually a broad faint depression of the surface which is
scarcely apparent in many specimens; a posterior groove runs close to
and nearly parallel with the postero-dorsal margin. The antero-dorsal
margin, in the lllnular region, is straight or slightly incurved; the
anterior end is short, a little prominent below the lunule, and obtusely
rounded; the ventral margin, is very broadly rounded, usually with a
slightly more prominent lobe at or just behind the middle, with a more
decided but obtuse projection (siphonallobe) farther back where it joins
the posterior margin, which is usually somewhat incurved, correspond
ing to the external wave-like depression, becoming convex opposite tbe
posterior external fold; the postero-dorsal margin slopes rapidly from
the beak and is sometimes broadly rounded, and at others slightly con
vex. The surface is covered with conspicuous, more or less irregular,

Proc. N. M. vol. xx--50



786 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XX.

rounded, obtuse, often prominent lines of growth with a thin yellowish
brown epidermis which, under the lens, is closely covered with minute
granules often arranged in more or less distinct concentric lines. The
posterior hinge-margin is somewhat thickened, the ligamental groove
is long and curved, diverging considerably from the margin of the
shell at its posterior end and extending forward under the beak. Mns
cular scars and pallial line in the largest specimens strongly marked; the
anterior scar is considerably elongated and has a number of lobes or
scallops on its inner margin.

Length of a ~edium-sized specimen, 27 mm.; height from siphonal
lobe to beak, 27 mm.; breadth,14 mm. Length of a larger, more ovate
specimen, 32 mm.; height from siphonallobe to beak, 35 mm.; breadth,
21mm.

This species presents considerable variation in outline and in the
degree of convexity of the valves; some are subquadrate in form,
others subcordate, and others pretty well rounded, but the majority
are oblong-obvate with a posterior truncation, corresponding to the
broad radial groove; some of the valves are considerably inflated, but
most of them are more compressed than is usual in this genus. There
is also considerable variation in the prominence of the siphonal lobe
and broad radial ridge, and in the size of the lines of growth, which in
some specimens are qnite fine and regular, and in others unevenly
developed, those on the anterior pa,rt appearing almost like concentric
ribs.

Many separate valves, at fonr stations between N. lat. 44° 541, W.
long. 590 46' 45/1, and N. lat. 420 19', W. long. 690 47~', in 65 to 471
fathoms, 1879 and 1885.

The single valve fonnd off Cape Cod, 1879, and identified as Oryp
todon sarsii, proves to be the young of this species.

CRYPTODON PLICATUS Verrill.

(Plate LXXXIX, fig. 6.)

Cryptodon plicatuB VERRI,(,L, Trans. Conn. Acad., VI, pp. 437, 450, 1885.

One young live specimen and one imperfect valve of this character·
istic and fragile species were found at two stations, off Marthas Vine·
yard, in 1,073 to 1,122 fathoms, 1884.

CRYPTODON CROULINENSIS (Jeffreys) Smith.

(Plate XC, figs. 3, 4.)

Clau8ina eroulinensis JEFFREYS, Ann. Mag. Nat. Hist., XX, p.19, 1847.
Axinus croulinensis JEFFREYS, Brit. Con., II, p. 250, 1864.-G. O. SARB, Mollusca

Reg. Arcticro Norvegiro, p. 62, pl. 19, figs. 8, a-b, 1878.-JEFFREYS, Proc. Zool.
Soc., London, p. 703, June, 1881.

Cryptodon eroulinen8is SMITH, E. A., Report Voy. Challenger, Zoo!. Lamelli.
branchiata, XIII, p. 193, 1885.

Shell small, obliquely snbovate, with the beaks prominent, and the
",nterior end considerably the longer. The antero·dorsal margin is
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nearly straight, sloping rapidly from the beak; the anterior end is dis
tinctly produced, evenly rounded; the ventral margin is slightly but
regularly convex to the lower posterior fold; the posterior end is
marked by two distinct plications separated by a rather prominent
ridge which, at the margin, appears as a rounded projection separating
two reentrant curves; the postero-dorsal margin is convex, sloping
rapidly to the upper plication. The ligamental area is relatively large,
long, elliptical, defined by a distinct groove. Internally the hinge
margin is considerably thickened, esp~ciallydirectly under the beak,
where there is a slight swelling; the posterior ligament occupies a
very distinct groove, and extends forward under the tip of the beak.

Length, 3.5 mm.; height, 3.75 mm.
The shell here referred to this species appears to agree well with the

figures and descriptions given by G. O. Sal's. It pretty closely resem
bles some varieties of O. gouldii. The principal differences exter
nally are in the somewhat more produced anterior end and the longer
and straighter antero-dorsal margin; the posterior plications are also
less strongly developed.

Found in small nnmbers at about thirty stations north of Oape Ood,
between N. lat. 430 44~/, W.long. 69° 22', and N. lat. 42° 30/, W.long.
70° 38/, in 13 to 73 fathoms, 1873-1879.

CRYPTODON CROULINENSIS (Jeffreys) Smith, variety ALTUS, new.

(Plate LXXXVIII, figs. 1, 2.)

Shell higher than long, larger than the common form. Umbos promi.
nent, elevated and turned forward, so as to leave a rather large, con·
spicuous, flattened, lunular area, which is bordered externally by a
slight ridge, followed by a concave depression in the surface, which
forms a slight indentation in the anterior margin, and resembles the
posterior plication, but iR more shallow. The antero-dorsal margin in
the lunular region is slightly concave, but slopes very rapidly; the
anterior end is a little more produced than the posterior, but both are
decidedly short; the ventral margin is pretty evenly rounded; poste
riorly there are two distinct plications; the lower or larger one is mod
erately sunken and extends from the beak to the posterior margin,
the upper one is much shorter and narrower and defines the narrow,
lanceolate, ligamental area; each produces a decided indentation in
the margin, that caused by the lower one being more sharply defined
and shorter than the other, these are separated by a well-d!'lfined,
curved, radiating ridge which extends a little below the margin; tbe
postero-dorsal margin is strongly convex, evenly rounded, with a rapid
slope; the hinge·margin is considerably thickened, especially beneath
the beak, and in the right valve forms a distinctly raised tubercle.

Length, 5 mm.; height, 6 mm. Eastport, Maine, 1870.
Another specimen, from station 292, is slightly smaller. Length,
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4.5 mm.; height, 5.25 mm. In this the anterior or upper plication is
much less distinct than in the type, and it is therefore possible that
this feature is abnormal.

CRYPTODON EQUALIS, new species.

(Plate XCI, figs. 5, 6.)

Shell of moderate size, grayish white, rather swollen, pyriform, usu
ally a little higher thau long, but sometimes the height and length are
about equal. Umbos rather prominent; beaks median, conspicuously
raised above the margin and curved strongly forward so as to produce
a rather deep, broad, cordate, but ill-defined lunular area. Anterior
and posterior ends nearly equal. The dorsal margin slopes rapidly on
both sides of the beak; anteriorly, in the lunular region, it is nearly
straight; the anterior end is pretty evenly rounded, forming a continu
ous curve with the ventral margin, which forms nearly a semicircular
curve; the posterior end has one broad, shallow undulation which
causes a slight incurvature in the postero-ventral margin; ahove this
the dorsal margin is very slightly convex and forms an angle at the
commencement of the fold. The ligamental area is marked by a smooth,
long, lanceolate, slightly sunken portion, clearly separated by an
incised line. The general surface is covered with slightly marked,
more or less irregular lines of growth. The hinge-margin is moderately
thickened and is essentially the Harne in both valves. There is a well
marked swelling both before and behind the beak and a more con·
spicuous one immediately under it; a less conspicuous thickening, with
its external edge excurved, extends along tlle postero-dorsal margin,
in the ligamental region. Muscular and pallial scars indistinct.

Length, 5 mm.; height, 5~ mm.; thickness, 4 mm. Some specimens
are somewhat larger than this.

In the large series which we have of this species there is some
variation. In some cases the form is less swollen, the length is
slightly in excess of the height, so that the general outline is more
evenly rounded. The species is, however, notable for the equality of
the anterior and posterior ends and the presence of the single slight
undulation. Cryptodon gould'ii somewhat resembles this species, but
.differs in being longer in proportion to its height, in its more com.
pressel] form, and in having two distinct folds or undulations. It is
also clo~ely allied to C. jtexuosus of Europe, but is more pyriform in
shape and lacks the anterior angulation noticeable in that species.

Taken at thirty-two stations, between N.lat. 470 40', W.long. 47°35'
30", and N. lat. 37° 08', W. ·long. 740 33', in 94 to 1,537 fathoms, 1873
1886.

CRYPTODON PLANUS, new species.

(Plate LXXXVIII, figs. 3, 4.)

Shell small, weH-rounded, the length and height about equal, with
the beak small, prominent, nearly central, curved strongly forward,
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forming a small, sunken, heart·sl1aped, lunular area. Posteriorly
there is only a faint, depressed undulation, which causes but a slight
indentation or angulation in the margin; behind this the surface rises
slightly and forms an inconspicuous ridge surrounding the ligamental
area, which is long, rather narrow, and sunken, so that its margin is
scarcely visible in a side view. The dorsal margin is a little convex
and slopes but little, and about equally on both sides of the beak; the
anterior end is well-rounded and slightly produced; the ventral mar~in
is broadly rounded, a little produced in the middle, and nearly straight
or very slightly incurved posteriorly, opposite the undulation; behind
this there is a slight obtuse angulation corresponding to the ridge below
the ligamental area. Surface dull grayish white. The hinge-margin is
considerably thickened, especially below the beaks and lunular area,
and a thickened ridge also extends backward beyond the ligamental
area. There is no distinct tubercle nor tooth-like projection. The
posterior ligament is unusually strong, and occupies a rather conspicu·
ous submarginal groove which runs forward under the beak as a thin
incised line.

Length, 4 mm.; height, the same.
Found in 8 to 100 fathoms, north of Oape Ood, in the Gnlf of Maine,

Oasco Bay, Bay of Fundy, and Halifax Harbor, 1872-1885.

CRYPTODON OBSOLETUS, new species.

(Plate LXXXIX, figs. 1,2.)

Shell small, higher than long, with the ends and ventral margin
rounded. Umbos somewhat prominent and swollen; beaks cUlved
strongly forw.ard. Posterior plication obsolete, or nearly so, only
visible in certain positions, and imperfectly defined by a faint nndula
tion of the surface and margin. The antero-dorsal margin is slightly
convex in the lunular area, and slopes rapidly to the broadly ronnded
anterior margin with which it forms a. very slight and very obtuse
angle; the whole ventral margin is well.rounded, a little produced in
the middle; the postero·dorsal margin is broadly convex and ends
distally in a very obtuse, rounded angle, above which there is a slight
inbending of the edge. The hinge-plate is rather t,hick, especially pos
teriorly. The ligament is rather strong and considerably curved and
occupies a narrow, out very distinct groove, mostly within the margin
posteriorly, and extends forward under and in front of the beaks. The
anterior hinge·margin is thickened and a little flexuous toward the
anterior angle of the shell; the proximal end, just under the beak, is
slightly thickened without forming any apparent tooth. Under the
microscope, the surface is covered with rather coarse, irregular, con
centric undulations, and fine, raised Jines of growth, becoming smoother
at each end, where there are patches of a closely adherent coating of
:red mud and iron oxide.

Length; 2.4 mm.; height, 2.6 mm.
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Pour specimens, at three stations, oft' Marthas Vineyard, in 100 to
390 fathoms, 1880-1885.

AXINULUS, new subgenus or genus

Type.-Axinulus brevis, new species.
We propose this division to include those species which agree with

Cryptodon in the character of the hinge and ligament, but lack the
plications of the shell, and have, therefore, a smaller posterior adductor
muscle.

CRYPTODON (AXINULUS) BREVIS, new species

(Plate LXXXIX, figs. 7, 8.)

Shell small, short, the height exceeding the length, somewhat pyri
form, with slig'htly prominent umbos and small subcentral beaks, which
are but little prominent and turn forward. The antero- and postero
dorsal margins are about equal in length, the latter slightly more
broadly rounded than the former, which is a little incurved near the
beak so as to form a very slight lunular area; both euds are broadly
rounded and nearly equal; the ventral margin is slightly convex and a
little produced just in front of the middle; an exceedingly faint,
scarcely discernible undulation runs from the beak to the posterior
ventral margin. The surface is covered with very fine, close, parallel
lines of growth visible only when much magnified. Grains of fine fer
ruginous sand or mud usually adhere closely to the surface, both ante
riorlyand posteriorly. The posterior ligament is well·developed and
occupies a well-marked marginal groove; a small, thickened, more
internal portion, situated just behind the beak, within the margin,
appears to be continuous with the external ligament. The inner edge
of the dorsal margin is slightly thickened, for· a short distance, just in
front of the beak.

Length, 2k mm.; height, 2.5 mm.
Several live specimens and separate valves were found at six sta

tions, between N. lat. 40°16' 50", W. long. 67° 5' 15", and N. lat. 380
22', W. long. 700 17' 30", in 984 to 1,825 fathoms, 1883-1886.

At !!Itation 2208 was tound a single imperfect valve closely resem·
bling this species but of much larger size.

Length, 5.5 mm.; height, 6,5 mm.
It is, however, much less regular in outline, having a nearly straight,

rapidly sloping antero·dorsal margin, merging very abruptly into the
broadly and very slightly curved and sloping anterior margin, forming
a somewhat angular and little produced anterior end; ventral margin
strongly convex, curving gradually into the posterior margin which
slopes rapidly from the beak; postero-dorsal margin is convex but
rises only a little above the outline of the distinct ridge which borders
the ligamental area.
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CRYPTODON (AXINULUS) INEQUALIS, new species.

(Plate XC, figs. 1, 2.)

Shell small, somewhat oblong, with the anterior end much the longer.
Umbos rather prominent, beaks elevated, curved strongly forward, so
as to leave a small, deep lunular area. The antero-dorsal margin is at
first nearly straight, sloping but little, and is nearly parallel with the
ventral margin; the anterior end is produced, broadly and evenly
rounded; the ventral margin is much less rounded, with the middle
portion almost straight for a short distance, toward the posterior end
it is subtruncate and slightly angulated; the postero-dorsal margin is
convex and slopes rapidly; a very slight depression runs from the
beak to the postero-ventral margin, but is so slight as to be scarcely
worthy the name of plication or fold; posterior to this there is a dis
tinct submarginal ridge separated by a rather deep groove, from the
ligamental area, which is long and narrow. The surface appears to
the naked eye nearly smooth, bluish white; under the microscope it is
marked by slight, raised, concentric ridges and faint undulations,
which are the most regular and distinct on the umbos. In addition to
these the whole surface, when highly magnified, has a fine fibrous
appearance; on some parts there are remnants of a thin, pale yellow
ish epidermis. The hinge-margin is distinctly thickened, with a slight
protuberance directly under the beak, where it is thicker than else
where. The posterior ligament is rather large and strong, and occu
pies a conspicuous groove extending from under the beak about one
third the length of the postero-dorsal margin.

Length, 4.5 mm.; height, 4.25 mm.; thickness, about 4 mm.
A few specimens have been found in 14 to 49 fathoms, at about eleven

stations north of Cape Cod, in Casco Bay, and in Halifax Harbor,
1873-1879.

CRYPTODON (AXINULUS) SIMPLEX, new species.

(Plate XCII, figs. 3,4.)

Shell small, thin, fragile, translucent bluish white, somewhat inflated,
nearly circular in outline and without any posterior undulations. Beaks
small, acute, slightly prominent, turned forward. Antero-dorsal mar
gin excavated in front of the beaks and convex farther forward; ante
rior margin broadly and evenly rounded and, with the ventral margin,
forms nearly a circular curve; the posterior margin similarly rounded,
but slightly flattened in the middle; postero-dorsal margin broadly
convex without any distinct angulation posteriorly. The surface is
nearly smooth and somewhat glossy on the umbos; it is marked by
rather indistinct, small, concentric waves or undulations and micro
scopic lines of growth. Interior somewhat shining. The hinge-margin
is thin, delicate, and very simple, with but a very slight thickening in
the region of the beak; a narrow groove for the ligament is visible just
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before and behind the beaks, bnt there is no tooth-like prominence at
any point.

Length, about 3.1 mm.; height, about 3 mm.
One imperfect specimen, station 1093, N. lat. 390 561, W. long. 690

45', in 349 fathoms, 1882.
This species is remarkable for the plainnesR of its surface, and the

simplicity of its hinge, as it.has neither radial undulations nor tooth
like projections on the hinge-margin. In form it greatly resembles
Axinopsis orbiculata, but lacks the conspicuous concavity in the
antero·dorsal margin. It has, however, a very obvions posterior liga
mental furrow in the same relative position as that of other species of
Oryptodon.

A single valve taken at Eastport, Maine, 1872, agrees closely with
the type in form, but is somewhat less thin and hyaline and the beaks
are a trifle more prominent. The surface has faint and rather distant
concentric undulations, visible only under the microscope, being most
distinct on the umbo. The microscopic striations are a little more dis
tinct and in some lights give to the surface a fibrous or finely vermic
ulate appearance when highly magnified. This character, however,
has been noticed in other species. The hinge-margin is a little more
thickened and has a minute swelling on the inner margin just beneath
the beak, scarcely worthy the name of tooth; the ligamental groove is
also somewhat more strongly marked. This may prove to be a distinct
species more nearly related to Axinopsis m'biculata fi'om which it differs
in having the antero-dorsal margin convex instead of strongly concave,
and the general outline more evenly rounded, and a less evident tooth
like thickening of the hinge-margin.

Length, about 2.8 mm.; height,about 2.6 mm.

CRYPTODON (AXINULUS) PYGMlEUS, new species.

(Plate LXXXVI, figs. 3, 4.)

Shell minute, somewhat compressed, transversely ovate, inequi
lateral, with the anterior end the longer, and with a slightly produced
posterior angulation. Surface scarcely lustrous, covered with fine
lines of' growth and microscopic striations, and more or less incrusted
with ferruginous mud, especially posteriorly; there is barely a trace of
a posterior fold. Umbos a little prominent, beaks small, slightly·
raised above the margin, and turned a little forward. The antero
dorsal margin is nearly straight, or sometimes slightly convex, with a
slightly excavated, small, lunular area; the anterior end is broad, con
siderably produced, and evenly rounded; the ventral margin is broadly
rounded, not at all prodnced, and joins the posterior margin in a small
obtuse angulation, above which the dorsal margin is slightly convex
and slopes rapidly from the beaks.

The inner surface is smooth with inconspicuous muscular scars.
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The hinge-margin in the right valve is slightly thickened with a dis

tinct, tooth-like prominence below and slightly in front of the center of
the beak, and an inner fold· like thickening of the posterior margin to
support the ligament; in front of the ]umilar area the margin is con·
vex and slightly everted.

Length, about 1.6 mm.; height, about 1.4 mm.
A few live specimens were fOllnd at three stations between N. lat. 470

40', W.long. 470 35' 30", and N. lat. 39° 54' 30", W. long. 70° 20', in
206 to 499 fathoms, 1883-1886.

This Rpecies is allied to C.ferruginosus (Forbes), from which it differs
in its distinctly produced and angulated posterior end, and longer or
more produced, evenly rounded anterior end. It also has considerable
resemblance in form to C. tortuo8US Jeffreys, but that has a very lus
trous surface and more vitreous texture, and moreover entirely lacks
the posterior angulation.

O. subO'natu8 of Jeffreys, spems to resemble rather closely the small
specimens of this species, but that Las more prominent beaks, is
wedge-shaped, the antero-dorsal margin sloping pretty rapidly from
the beak, instead of being nearly straight and horizontal as in our
species.

CRYPTODON (AXINULUS) FERRUGINOSUS (Forbes).

(Plate LXXXVII, figs. 7, 8.)

Cryptodon !erruginoBuB VERRILL, Trans. Conn. Acad., V, p. 570, 1882; VI, p. 279,
1884; Expl. .AlbatroBB, Report U. S. Com. Fish and Fisheries for 1883, p.575,
1885.-DALL, Bull. U. S. Nat. Mus., No. 37, p. 50, IS89.

AxinllB !eI'ruginoBuB LOCARD, Campagne du Caudan, Annales de l'Universite de
Lyon, p. 191, 1896.

This very common species was found at numerous stations from N.
lat. 420 47', "r.long. 610 04', to N.lat. 35°12' 10", W.long. 740 57' 15",
in 125:1- to 1,525 fathoms, 1880-1886.

CRYPTODON (AXINULUS) OVATUS, new species.

(Plates XCI, fig. 7; XCIII, fig. 1.)

Shell small, ovate, not swollen, with the posterior end produced and
somewhat pointed, rusty brown in color and heavily incrusted with
iron oxide. Umbos rather flattened; beaks small and concealed by the
coating of ferruginous matter. The anterior end is well-rounded with
a nearly semicircular curve; the ventral margin is broadly convex;
the posterior margiri is tapered and produced at the end, with the
dorsal margin a little convex and sloping rapidly. The hinge-margin
is a little thickened and much obscured by the incrustation. In the
left valve there is a rather prominent, blunt, tooth-like swelling below
the lunular area; in the right valve there is a corresponding notch
and a rather wide ligamental furrow commencing beneath the beak,
and running back subparallel with the dorsal margin, becoming more
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internal posteriorly. Just beneath the beak is an elougated tooth-like
thickening of the inner margin which consequently curves downward
at this point. Muscular scars whitish, inconspicuous. The external
surface, so far as visible, seems to be smoothish with irregular lines of
growth.

Length, 1.6 mm.; height, 1.4 mm.
Two valves, station 949, N. lat. 40° 3/, W.long. 700 311, in 100 fathoms;

1881. This species is encrusted very much as 01'yptodon (Axinulus)
!crruginosus, but is quite different in its much more strongly developed
hinge and ovate form.

From station 2113, N. lat. 350 201 ~-lOIl, W.long. 750 19', in 15 fathoms,
there are three specimens (No. 35531) of considerably larger size which
agree closely with this species and are probably identical. They are
more extensively encrusted with ferruginous mud and are somewhat
higher in proportion to their length; the ventral marg-in being slightly
produced in the middle, but they have the same posterior angulation
and the same evenly prodnced anterior end. The beaks are larger,
rounded, and relatively more prominent above the margin. 'fhe hinge
margin is very thin and delicate, but does.not differ essentially in other
respects from the smaller specimens.

Length, 2.6 mm.; height, 2.2 mm.

AXINOPSIS ORBICULATA G. O. Sars, variety INEQUALIS, new.

(Plate XCII, figs. 5, 6.)

Axinopsis ol'Mculata G. O. SARS, Mollusca Reg. Arcticre Norvegire, p. 63, pI. 19,
figs. lla-d, 1878.-VERRILL, Trans. Conn. Acad., V, p. 569, 1882.-BuSH,
Proc. U. S. Nat. Mus., VI, p. 243, pl. IX, fig. 4, 1883.

The numerous specimens of this species !'how considerable variation
in form and character of the hinge. Many specimens show the cardi
nal tooth and pit as described and figured by G. O. Sars; others have
the hinge·margin nearly smooth or with mere rudiments of a tooth and
pit. Our specimens moreover show a thin, continuous external liga
ment, which should be lacking according to Sars' description, but he may
have overlooked it. In form many of our specimens llre evenly rounded,
as fignred by Sars, but others have the antero-dorsal margin more con
cave and the anterior end somewhat produced, while the postero.dorsal
margin is somewhat straighter than usu·a!.

Specimeus from the B3Y of Fundy have a somewhat oblong form,
with the ventral margin more nearly straight or· but slightly convex,
and with the anterior eud distinctly produced. This form seems suffi·
dentIy distinct to receive a varietalllame, and we therefore propose to
call it variety inequalis.
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AXINOPSIS CORDATA, new species.
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(Plate XCVII, figs. 5, 6.)

Shell small, white, smoothish, rounded or somewhat cordate, longer
anteriorly, with slllall, little prominent beaks curving forward. Antero·
dorsal margin a little convex, sloping gradnally and passing somewhat
abruptly into the anterior margin, which is broadly and obtusely
rounded; ventral margin strongly convex, somewhat produced in the
middle; posterior margin pretty evenly rounded, except in the middle,
where there is a slightly produced portion corresponding to the plica.
tion; postero-dorsal margin strongly convex in the middle. The sur
face is marked by fine, microscopic, concentric strioo and irregular lines
of growth which, on the umbo, appear as slight undulations. The liga
mental area is relatively large, prominent in the middle, and defined by
a distinct groove, beyond which there is a well-marked but low radiat
ing ridge or plication which forms an inconspicuous projection at the
margin; anterior to this there is a very slight wave-like depression of
tIle surface, much as in most species of Cryptodon. The hinge-margin
is decidedly thickened; in both valves there is a rather large, obtuse
tooth just below the beak, from which it is separated by a rather large
space for the ligament which runs backward for a short distance in a
conspicuous submarginal groove, becoming internal distally; anteriorly
the groove is narrow and outside the margin.

Length, about 2 mm.; height, the same.
This species is referred to the genus Axinopsis with some doubt,

although it has the distinct cardinal tooth and ligament-groove. ~t

has, however, a single posterior plication similar to that seen in some
species of Cryptodon; but the character of the plications vary in that
genus, in some cases being very strong and in others obsolete, or nearly
so. In fact, the genus Axinops'is can hardly be distinguished from it
except by the distinctly developed cardinal tooth, which is only par
tially differentiated from the proximal end of the anterior hin~e·plate.

A few separate valves and two live young were found at six stations
between N. lat. 400, W. long. 71° 14' 30", and N. lat. 350 42', W. long.
74°54' 30", in 43 to 202 fathoms, 1880-1884.

The young specimens from stations 870 and 943 are referred to this
f'pecies with considerable doubt, as they have a much more rounded
outline, although the hinge-margin is similar.

AXINODON, ne-w- genus.

Type.-Axinodon ellipticus, new species.
Shell thin, rounded or ovate, without plications. Hinge with one or

two small or subrudimentary teeth. Ligament internymphal, poste
riorly so far internal that its inner end, distally, is attached below the
inner edge of the hinge-plate, and therefore covers its entire breadth.
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AXINODON ELLIPTICUS, new species.

(Plates XC, figs. 5, 6; XCII, fig. 1.)

VOL. XX.

Shell small, nearly smooth, swollen, transversely elliptical and some·
what oblong, with rather prominent umbos and with the beaks con·
siderably behind the middle and_ curved forward. The antero-dorsal
margin is decidedly convex and somewhat excurved, the anterior end
is longer and a little broader than the posterior; both are nearly evenly
rounded; the ventral margin is broadly rounded and nearly straight
for a short distance along the middle; the postero-dorsal margin is con
vex and merges into the posterior end in a regular curve. The lunular
area is rather distinct, but without any very definite boundary. The
surface is nearly smooth, covered only with fine, close lines of growth,
which, under the microscope, appear as delicate, raised lines, separated
by grooves of about the same width; this sculpture is very regular
over most of the surface, but on the umbos some of the ridges are so
large as to appear like small undulations. The interior surface is
smooth and white; the muscular scars are indistinct; the hinge-margin is
rather thin; the posterior ligament is prominent, wedge-shaped, widest
distally, and occupies a distinct groove covering the whole breadth
and extending about one-third the length of the postero-dorsal margin
and running forward under the beaks. In the left valve there are two
slightly raised, minute, obscure, rounded teeth under the beak, of which
the anterior is a little more distinct than the other; farther forward,
and separated from the latter by a slight notch, there is an elongated
thickening of the margin forming a sort of lateral tooth or lamina and
separated from the outer edge by a narrow groove. In the right valve
the anterior tooth-like thickening is less distinct and there is only a
very slight rounded swelling of the lunular margin under the beak.

Length, 3.5 mm.; height, 3 mm.
Two live specimens (No. :~5175), station 2096, N.lat. 390 22' 20", W.

long. 70°52' 20", in 1,451 fathoms, 1883.

LEPTAXINUS, nevv genus.

Type.-Leptaxinus minutus, new ~peeies.

Shell small, short-ovate, inequilateral, with the anterior end the
longer, and rounded, and the posterior end tapered and angulated,
with a slight plication. Hinge-plate well developed, with a delicate,
lateral tooth on both sides of the beak in the right valve, and one pos
terior lateral tooth in the left valve; in both valves with the proximal
end of the hinge-plate enlarged and thickened near the beak, that of
the left valve most developed and rising into a blunt tooth-like promi
nence. Ligament commencing under the beak and running back on
the ventral side of the posterior hinge-plate, so that for the greater
part of its length it is internal.
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This genus differs from Oryptodon in the more internal position of
the ligament and ill having distinct lateral teeth. From Axinodon, in
the stronger hinge·plate, in the presence of the lateral teeth, in having
a posterior plication, and in lacking distinct cardinal teeth. .

LEPTAXINUS MINUTUS, new species.

(Plate LXXXIX, figs. 3-5.)

Shell minute, hroadly ovate, with a slightly produced obtuse point
near the middle of the posterior end, and a somewhat produced,
broadly ronnded anterior end. Beaks behind the middle, rising a little
above the dorsal margin and turned forward, leaving a small, rather
deep lunular area. Antero·dorsal margin a little convex, sloping out
little; anterior margin broadly and evenly rOUllded, forming nearly a
semicircle, and passing continuously into the ventral margin, which
is a little more broadly rounded; the posterior margin is somewhat
angular, with a distinct prominence a little below the middle, where
the radial ridge terminates, below this for a short space the mar·
gin is nearly straight or slightly incurved ; above, the postero-dorsal
margin is straight as far as a slight angle in the ligamental area, above
which it is convex to the beak. The hinge·margin is a little thickened,
and in the left valve forms a rather prominent and somewhat angular
tooth just below aud slightly in front of the beak; the ligamental groove
is barely visible on the inner face of the posterior hinge-margin, and
runs forward as a narrow groove beneath the beak; in the right valve
there is a somewhat less prominent tooth just under the beak, behind
which the ligamental groove forms a distinct notch in the margin.
Under the microscope there is seen in both valves a distinct submargi.
nal ridge with a conspicuous groove behind it, commencing a consider·
able distance behind the beak and funning in and along the inner
hinge-margin; there is also in the right valve a short, indistinct groove
along the end of the hinge-margin in front of the beak. Externally a
rather shallow, depressed undulation rnns from the beak to the pos
tero-ventral margin; behind it is a narrow, but slightly prominent,
radial ridg~ running to the posterior angle; back of or above this a
rather short ligamental area projects beyond the margin. The surface
is covered with a thin, greenish yellow epidermis and is marked by
fine, pretty regular, parallel, raised lines of growth, and also faint and
rather numerous radiating lines which are not visible except under a
high power.

Length, lll'~arly 2 mm.; height, Ii mm.
One live specimen (No. 45(86), station 949, N.lat. 400 3', W.long. 700

31', in 100 fathoms, 1881.
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Family ASTARTIDlE.

ASTARTE NANA (Jeffreys?) DaB.

VOL. XX.

ABtarte nana DALL, Bull. Mus. Compo Zool., XII, p. 261, pI. VII, figs. 6a, 6b,1886;
Bull. U. S. Nat. Mus., No. 37, p. 46, pI. VII, figs. 6a, 6b, 1889.

A single valve, which agrees perfectly with Dall's figures, quoted
above, was found at station 2307, off Cape Hatteras, North Carolina,
in 43 fathoms, 1884. South to Sombrero, in 22 to 196 Jathoms.-Dall.

Family CUSPIDARIDlE.

In the classification of this family we have adopted the groups pro·
posed by Messrs. W. H. Dall and E. A. Smith as defined by Mr. DalI,I

We, however, consider his two subgeneric groups, Oardiomya and
Halonympha, as distinct genera.

CUSPIDARIA UNDATA Verrill.

(Plates LXXII, fig. 1; LXXVIII, figs. 3,4.)

Newra undata VERRILL, Trans. Conn. Acad., VI, pp. 223, 277, 1884; Expl. Alba
tro8B, Report U. S. Com. Fish and Fisheries for 1883, p. 574, 1885.

Not Myonera undata DALL, Bull. Mus. Compo Zool., XII, pp. 302, 304, 1886; Bull.
U. S. Nat. Mus., No. 37, p. 68, 1889 (in part).

Three live specimens and two valves were found at stations 2098 and
2566, off Chesapeake Bay, in 2,221 and 2,680 fathoms, 1883 and 1885.

Fragments obtained by the Blake near Havana, Dominica, and St.
Vincent, in 450 to 611 fathoms, are erroneously referred by Mr. Dall to
this species. Our shell is certainly not a Myonera.

We have a fragment of a left valve from station 2655, N. lat. 270 22',
W. long. 780 7' 30", in 338 fathoms, found among Foraminifera, which
belongs to a strongly undulated species, with a short, angular, sub
acute rostrum defined below by a rather deep groove at which the
concentric sculpture changes abruptly. The beak is prominent and
turns strongly backward. The cartilage-plate is strong, deeply con
cave, and directed backward; .a moderately elevated internal rib runs
backward from the umbonal region to the posterior muscular scar.
The shell is thin and has deep internal grooves corresponding to the
external ridges. Judging by the lines of growth, the shell was short
ovate, broadly rounded anteriorly, and having posteriorly a short,
angular, subacute rostrum; the escutcheon is concave and well-defined'
by a small, sharpridge. This fragment seems to belong to an unde
scribed species of Myonera. It can, however, hardly be the same as
Mr. Dall's species, as he states that in his "there is no buttress or
appearance of an internal rib."

1 Bull. Mus. Compo Zool., XII, p. 292, 1886; XVIII, p. 441, 1889.
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CUSPIDARIA LAMELLOSA (M. Sars) Dall.

(Plate LXXIV, fig. 10.)
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Nerera lamellosa VERRILL, Trans. Conn. Acad., V, p. 561,1882; VI, p. 277, pI. xxx,
fig. 3, 1884; Exp1. Albatross, Report U. S. Com. Fish and Fisheries for 1883,
p. 574, 1885.

Cuspidaria lamellosa DALL, Bull. Mus. Compo Zoo1., XII, p. 294, 1886; Bull. U. S.
Nat. Mus., No. 37, p. 66, pI. XLV, fig. 3, 1889.

Oomparatively few specimens, at twelve stations, between N.lat. 40°
2' 49", W. long. 680 49', and N. lat. 37°59' 30", W. long. 73°48' 40",
in 319 to 555 fathoms, 1880-1886.

A few specimens occurred which differ from the typical form in hav
ing but five or six concentric lamellre visible on the antero-ventral
portion of each valve and only conspicuous unequal lines of growth on
the rest of the surface.

CUSPIDARIA TURGIDA, new species.

(Plates LXXII, fig. 7; LXXVII, fig. 4.)

Shell rather large, thin, delicate, translucent, of a pinkish white
color within, long-oval, with prominent, posteriorly directed umbos, and
narrow, rather long posterior rostrum. The beaks are central, rather
acute and turned distinctly forward. The antero-dol'sal margin is
slightly convex, forming a broad curve; the anterior end is a little
prolonged in the middle but otherwise pretty evenly rounded; . the
ventral margin forms a regular, broad curve becoming stronglyincurved
at the base of the rostrum;· the postero-dorsal margin is straight at
first, but slightly concave along the rostrum. The cartilage-plate is
small and very oblique, and in the right valve, is separated by a dis
tinct notch from the lateral tooth, which is long and low, with a
rounded summit and a long, gradual, posterior slope; there is no trace
of buttress or clavi01e. In the left valve the hinge-margin is thin, and
nearly simple both anteriorly and posteriorly. The exterior surface is
covered with a thin, yellowish gray epidermis and is marked with
irregular, rather conspicuous lines of growth; on the rostrum there is a
distinct diagonal ridge running from the beaks to the lower margin.

Length, 22 mm.; height, 12 mm.; breadth, 11 mm.; distance from cen
ter of beak to end of rostrum, 12 mm.; to extreme anterior end, 12 mm.

In form, general appearance, and length of rostrum, this species is
intermediate between O. glacialis and O. rostrata, but the umbos are
more oblique and there are obvious differences in the hinge.

One live specimen (No. 78789), station 2714, N. lat. 38° 22', W. long.
700 17' 30", in 1,825 fathoms, 1886.
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CUSPIDARIA ROSTRATA (Spengler) Dall.

(Plate LXXII, fig. 6.)

Nerera r08trata VERRIL~, Trans. Conn. Acad., V, p. 562, pI. LVIII,~.39,1882; VI,
p. 277, 1884; Expl. Albatro8B, Report U. S. Com. Fish and Fisheries for 1883,
p.574, 1885.-SMITH, E. A., Report Voy. Challenger, Zool. Lamellibranchiata,
XII, p. 35, 1885.

Cuspidaria r08trata DALL, Bull. Mus. C01Dp. ZooL, XII, p. 294,1886; XVIII, p. 444,
1889; Bull. U. S. Nat. Mus., No. 37, p. 66, 1889.-LoCARD, Campagnedu Caudan,
Annales de l'UniversitC de Lyon, p. 177, 1896.

This species was obtained at about fifteeu stations between N. lat.
40°6' 50/1, W. long. 70°31,' 15/1, and N, lat. 380 31', W. long. 730 21',
in 65 to 156 fathoms. South to Barbados in 65 to 1,639 fathoms.-Dall.

CUSPIDARIA GLACIALIS (G. O. Sars) Dall.

(Plates LXXI, fig. 9; LXXIII, fig. 5; LXXV, fig. 9.)

Newra glaciali8 G. O. SARS, Mollusca Reg. Arcticm Norvegim, p. 88, pI. 6, figs.
8, a-c, 1878.-VERRILL, Trans. Conn. Acad., V, p. '562, pI. XLIV, figs. 10, a-b,
1882; VI, p. 277, 1884; ExpI. AlbatroBB, Report U. S. Com. Fish andFisheri~s

for 1883, p. 574, 1885.-SMITH, E. A" Report Voy. Challenger, Zool. Lamelli
branchiata, XIII, p. 35, 1885.

CU8pidaria glacialiB DALL, Bull. Mus. Compo Zool., XII, pp. 294, 303, 1886; Bull.
U. S. Nat. Mu ,No. 37, p. 66, 1889.

OUBpidm'ia arctica var. glacialiB DALL, Bull. Mus. Compo ZooI., XVIII, p. 444,
1889; Proc. U. S. Nat. Mus.,'XII, p. 280, 1889.

Ou,Bpidaria glaciali8 BUSH, Bull. Mus. Compo Zool., XXIII, p. 226, 1893.
Not CU8pidariti artica (M. SARS).

This very common species was dred~ed at many stations from N. lat.
440 26', W. long. 62°10', to N.lat. 370 8', W. long. 74° 33', in 62 to 828
fathoms. South to the Gulf of Mexico, in 64 to 1,467 fathoms.-Dall.

CUSPIDARIA MEDIA, new species.

(Plates LXXI, figs. 5, 6; LXXIII, fig, 6.)

Shell of moderate size, resembling a medium-sized O. glacialis (Sal's),
in form, but decidedly more swollen, with the rostrum narrower and
more distinctly defined by a stronger ventral emargination. Umbos
large, prominent, and swollen, with strongly incurved and very promi
nent beaks. The antero-dorsal margin is a little convex and slopes
rapidly to the evenly rounded anterior end; the ventral mar~in is regu
larly curved and is rather more convex than in O. glacia,lis, and shows
a very decided emargination at the base of the rostrum; the postero
dorsal margin is nearly straight but slopes from the beak to the end of
the rostrum which is of moderate length and tapers from .the base to
the narrow, subtruncated end; it has no distinct diagonal ridge, but is
separated from the body of the shell by a strongly marked depression.
The surface is nearly smooth but is covered with fine lines of growth
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which are most distinct on the rostrum. The hinge-margin is thin.
The right valve has a thin, low, much elongated posterior lateral tooth
which runs nearly parallel with the dorsal margin, above which it pro·
jects in a broad curve; the cartilage-plate is small, very obliqne, and
closely united with the tooth from which it is separated by a faint, curved
notch; no buttress. In the left valve there is no lateral tooth, and the
cartilage-plate is very small, slightly prominent, with a curved inner
edge. The inner surface of the shell is smooth and the muscular scars
are faint.'

Length of an average specimen, 13 mm.; height, 8 mm.; breadth, 6.5
mm.; beak to end of rostrum, 8.5 mm.; beak to anterior end, 6 mm.

This species is allied t'o C. glacialis, from which it differs in its more
swollen form, more oblique anterior end, more prominent ventral mar
gin, more clearly defined rostrum, and straighter postero-dorsal margin.
The hinge shows still more decided differences; the lateral tooth of the
latter is stouter, more prominent, and less prolonged; the cartilage
plate is smaller and less distinctly defined: From O.fratm·na it differs
in being less produced ventrally and in having a lon~er rostrum with
much straighter dorsal margin and a much longer lateral tooth.

This is a common species off Marthas Vineyard and has been taken
at about fifteen stations between N. lat. 400 10' 15", W. long. 700 26',
andN.lat. 39° 56', W.long. 700 54' 18", in 63 to 155 fathoms~ 1880-1884.
A broken valve, station 362, N. lat. 420 I', W. long. 690 34', in 106
fathoms, 1879, is also referred to this species.

CUSPIDARIA PARVA, new species.

(Plates LXXIV, fig. 9; LXXVII, fig. 7.)

Shell small, delicate, elongated, inequivalved, having a general resem·
blance in form to the very young of C. obesa and C. fraterna. Umbos
small, rather prominent; beaks small and incurved. The antero-dorsal
margin is moderately convex and slopes regularly to the evenly rounded
anterior end; 'Ventral margin very broadly rounded, with a decided
incurvature at the base of the rostrum, corresponding to the marked
depression of the surface; postero-dorsal margin slopes rapidly at
first.and is usually concave along the rostrum, which is moderately
long (the length varies in different specimens), narrow, with an obtusely
rounded or subtruncated end. It is crossed by a distinct diagonal
ridge, above which there are several small, raised, radial lines; the
surface is elsewhere nearly smooth or presents a microscopic, faintly
granulose appearance. The left valve is the larger and considerably
overlaps the right along the ventral margin and siphonal region; the
right overlaps the left along the postero-dorsal margin; the rostrum
is a little bent toward the left in some specimens. The hinge.margin is
delicate, with the anterior margin a little everted; cartilage-plate
minute, sunken, in the right valve well separated from the prominent,

Proc. N. M. vol. xx--51
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rather elongated lateral tooth; the left valve also has a small, elongated,
tooth-like expansion posterior to the cartilage-plate.

Length, 4.5 mm.i height, 2.25 mm.; breadth, 1.5 mm.
This species may easily be mistaken for the yonng of O. obe$a and O.

fraternaj the structure of the hinge is, however, characteristic.
A comparatively few specimens, at seven station, between N. lat.

41°28' 30", W.long. 65°35' 30", and 350 49' 30", W.long. 740 34' 45/1,
in 515 to 1,290 fathoms, 1883-1886.

CUSPIDARIA VENTRICOSA, new species.

(Plates LXXII, fig. 5; LXXVI,fig. 6.)

Shell large, rather solid, swollen, with a ventral enlargement and a
moderately elongated, tapered rostrum. Umbos swollen and promi
nent; beaks incnrved. Antero-dorsal margin at first nearly straight,
then broadly rounded with t~e extreme anterior end a little prominent;
ventral margin decidedly excurved in the middle, corresponding to the
exterior swelling; at the base of the rostrum slightly concave iPostero
dorsal margin somewhat concave, the most so at the base of the ros
trum, which is obtusely rounded at the end. Exterior covered with very
distinct lines of growth and irregular, stronger, concentric grooves.
Ou the rostrum there is an obtuse, diagonal ridge running to the ven
tr;,l angle of the tip; between this and the dorsal margin there are two
others less distinct. The anterior hinge-margin is decidedly thickeued
in both valves and pr~jects inward with a thick, rounded edge, most
conspicuous in the right valve, in which it is' abruptly much narrowed
near the cartilage-plate; in this valve the lateral tooth is short, stout,
obtuse, very prominent, and situated close to the beak, its length along
the margin not much exceeding its height; cartilage-plate small, rela
tively wide, oblique, directed backward and downward, and closely
united to the lateral tooth, there being only a slight, rounded notch
between.

Length of the larger specimen, 30 mm.i height, 29 mm.; breauth,18
mm.; beak to end of rostrum, 16 mm.; beak to anterior end, 17 mm.
Another specimen is 25 mm. long; 17 mm. high; 12 mm. broad.

Four valves, at three station, between N.lat. 400 29', W.long. 660 4',
and N. lat. 38° 27' 30", YV. long. 70°54' 30", in 349 to 1,769 fathoms,
1882-1886.

This species has some resemblance to O. glacialis, but is a stouter and
more swollen shell, with a relatively larger rostrum, much more elon
gated and less prominent lateral tooth, and very different cartilage
plate. The latter does not have the swollen ventral region, character
istic of our species, nor the diagonal ribs on the rostrum.
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CUSPIDARIA ARCTICA (M. Sars) Dall.

(Plates LXXI, fig. 2; LXXIV, fig. 7.)
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New1'a arctica SARS, G. 0., Mollusca Reg. Arcticre Norvegire, p. 85, pI. 6, filliS. 5,
a-c, 1878.-SMITH, E. A., Report Voy. Challenger, ZoOl. Lamellibranchiata,
XIII, p. 35, 1885.

Cuspidaria arctica DALL, Bull. Mus. Compo Zool., XII, p. 294, 1886.
Not Newra a!'ctica VERRILL, Amer. Journ.Science, VI, p. 440, 1873.

A single imperfect valve from station 70, south of Halifax, Nova
Scotia, in 190 fathoms, is referred to this species. Though worn and
slightly broken, it agrees closely with Sal'S' figure, but it cannot be fully
grown, for it measures but 14 mm. in length and 11 mm. in height.

CUSPIDARIA FORMOSA, new species.

(Plates LXXIV, fig. 6; LXXIX, fig. 9.)

Shell short, high, and swollen. Umbos prominent; beaks incurved.
Anterior portion broadly rounded, a little produced at the end, with the
dorsal margin convex and a little excurved; the ventral margin is
broadly and evenly rounded; the rostrum is short, broad at base, much
tapered; the postero-dorsal margin is nearly straiglJt at first, then
slightly concave and a little upturned. The exterior is covered with
uneven lines of growth between which the surface is microscopically
striated and more or less iridescent. The color of the single specimen
is pale pink, externally and internally. The right valve has a promi
nent, triangular lateral tooth with its base prolonged parallel to the
margin of the shell; it is separated by a decided notch from the cartilage·
plate, which is of moderate size, ovate, somewhat oblique, with its inner
edge rounded and prominent.

Length, about 16 mm.; height, 13 mm.; breadth, 10 mm.; beak to end
of rostrum, about 9 mm.; beak to anterior end, 8 mm.

A single, much broken, specimen (No. 78313), station 2706, N.lat. 410
28', W. long. 65° 35', in 1,188 fathoms, 1886.

CUSPIDARIA FRATERNA, new species.

(Plates LXXI, figs. 7, 8; LXXV, fig. 6.)

Shell similar to Gttspidaria obesa (Loven), moderately large, consider
ably swollen, rather thick and firm for the genus, with a moderately
long, tapered rostrum. The umbos are rather prominent and swollen,
with the strongly incurved beaks nearly in contact. The anterior end
is broadly rounded with a regnlarly curved, convex dorsal edge which
rises nearly to the height of the umbos; the ventral margin is a little
protuberant. The postero-dorsal line slopes with a slightly concave
outline to the end of the rostrum; on the ventral margin there is a dis·
tinct incurvature corresponding to a wave-like depression on the surface,
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defining the base of the rostrum. The surface is nearly smooth and
somewhat glossy, covered with fine lines of growth which become more
prominent and irregular on the rostrnm, which has no distinct diagonal
line. The hinge-margin is somewhat thickened; the right valve has a
rather short, prominent, obtuse, triangular lateral tooth only slightly
separated from the cartilage-plate by a' concave margin; the cartilage
plate is small, very oblique, with the inner edge curved and not at all
angulated. Muscular scars and palliallille indistinct; 110 buttress.

Length, 13 mm.; height, 9 mm.; breadth, 6 mm.; from beak to end
of rostrum, 8 mill.; from beak to anterior end, 7 mm.

Found at about thirty stations between N. lat. 400 2' 49", W. long.
680 49', and N. lat. 37° 23', W. long. 73° 53', in 302 to 984 fathoms.

This species resembles C. Qbesa (Loven) iu form; it is, however, a
larger species with a firmer and more swollen shell; the ventral margin
is more prominent, so that it has a relatively higher form and is broader
at the base of the rostrum. The binge shows more decided differences,
for in C. obe.~a the lateral tooth is smaller, shorter, and closely approxi
mated to the cartilage-plate which is distinctly angulated, the inner
end being acute and s~parated from the tooth by a small angular
notch.

CUSPIDARIA OBESA (Loven) Dall.

(Plate LXXY, fig. 7.)

Nerera obesa LOVP;N, Ind. Moll. Scand. Occid., p. 48, 1846.-VERRILL, Trans.
Conn. Acad., V, p. 563, pI. XLIV, fig. 10c, 1882; VI, p. 277, 1884 (in part); Bxpl.
Albatros8, Report U. S. Com. Fish and Fisheries for 1883, p. 574, 1885 (in
part).-SMITH, B. A., Report Voy. Challenger, Zoo!' Lamellibranchiata, XIII,
p.43, 1885.

Cuspidaria obesa D.ALL, Bnll. Mus. Compo Zool., XII, p. 295 (not pI. III, fig. 1).
1886; Bull. U. S. Nat. Mus., No. 37, p. 66 (not pl. III, fig. 1), 1889.

Not NereTa pellucida STIMPSON.

This species has been found at about twenty-four stations between N.
lat. 430 23', W.long.680 30', and N.lat. 350 12'10/1, W.long. 740 57'15/1,
in 96 to 811 fathoms, 1873-1887.

It is recorded by Mr. Dall from off Barbados in 100 fathoms and off'
t.he coast of California in 16 fathoms.

After a careful study and comparison of the numerous species
belonging to the family Cuspidaridre we have been able to satisfac
torily proye that the form described by Stimpson as Nemra pellucida is
quite distinct from that described by Loven as N. obesa" with which it
has been so long confounded. .
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CUSPIDARIA PELLUCIDA (Stimpson).
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(Plates LXXV, fig. 8; LXXVI, fig. 8.)

Nerera pel1ucida STIMPSON, Invert.• Grand Manan, p. 21, pI. 1, fig. 13, 1853.
GOULD, InYert. Massachusetts (2d ed.), p. 61, fig. 378, 1870.-VERlULL,
Check-list, p. 24, 1879.

Nerera sp. VERRILL, Expl. Albatross, Report U. S. Com. Fish and Fisheries for
1883, p. 574, 1885.

Not Nerel'a obesa LOVEN.

Shell small, much swollen, with a. strongly tapered, somewhat pro
duced rostrum. Umbos relatively large and prominent, beaks minute,
strongly incurved. The anterior portion is broadly and evenly rounded,
the margin forming nearly a semicircle, with the dorsal margin fltrongly
convex and excurved, rising nearly as high as the umbos; the ventral
margin is broadly roiuided but distinctly incurved at the base of the
rostrum which is ratber narrow distally, obtusely rounded at the tip
and slightly upturned; the postero dorsal margin slopes considerably,
is nearly straight at first but becomes slightly concave on the rostrum.
External surface nearly smooth but usually showing more or less prom
inent lines of growth, most distinct on the distal part of the rostrum'
which is destitute of a distinct diagonal line. The right valve has a
short, very prominent, strongly curved lateral tooth rising clol'le to the
beak, the most prominent part being near the proximal end which rises
rather abruptly from the very minute cartilage·plate from which it is
not separated by a notch; just in front of the beak, the binge-margin
is distinctly thic;k:ened, sinuous, and a little prominent, forming a sort
of tooth, separated from the lateral tooth only by tbe minute sunken
cartilage-plate; the left valve also bas a slight, sinuous tbickening of
the margin in front of the cartilage·plate.

Length of one of the largest specimens, 4.5 mm.; height, 3 mm. ;
breadth, 3 mm.; beak to end of rostrum, 3 mm.; beak to anterior end,
2.5mm.

This species has beeu taken at Eastport Harbor; Bay of Fundy, near
Grand Manan Island; and at about twenty-one stations between .N.
lat. 47° 40', W. long. 47°35' 30", and N. lat. 35°14' 20", W. long.
74°59' 10", in 52 to 516 fathoms, 1868-1886.

The specimens here described are from the Bay of Fundy, near
Grand Manan Island and Eastport Harbor, very near the locality
where DodoI' Stimpson's types were obtained. In former articles we
have united this species with O. obesa (Loven). .A. careful reexam
ination of a large series of specimens of both forms has convinced ns
that they are distinct but closely related species. In O. obesa t,be
anterior portion is more produced, giving the sbell a more ovate out
line; the rostrum is broader and rather more upturned; the cartilage
plate is relatively much larger, more prominent, and angular at the
edge, and iu the right valve is separated from the lateral tooth by an



806 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XX.

angular notch; while the tooth itself is relatively smaller, shorter,
less promiuent, and more distinctly triangular in form.

CUSPIDARIA SUBTORTA (Sars~.

(Plates LXXIII, fig. 1; LXXIV, figs. 4, 5.)

Nemra 8ubtorta ~ARS, G. 0., Mollusca Reg. Arcticlll Norvegilll, p. 87, pI. 6, figs.
6, a-c, 1878.-JEFFREYS, Ann. Mag. Nat. Rist., p. 234, September, 1877; Proc.
ZooI. Soc., London, p. 937, November, 1881.-SMITH, E. A., Report Voy. Ohal
lenger, ZooI. La.mellibranchiata, XIII, p. 35, 1885.

Shell inequivalve, rather short, relatively high, much swollen in the
middle, with tumid umbos aud a short, tapered, somewhat upturned
rostrum. The anterior portion is broadly rounded, the margin forming
nearly a semicircle; the antero-dorsal margin is strongly convex and
slightly excurved; the ventral margin is evenly rounded, except at
the base of the rostrum where it is distinctly incurved, especially in
the right valve; the postero·dorsal margin is very strongly concave in
the left valve and less so in the right. The rostrum is separated from
the body of the shell by a sinnous depression and has a poorly defined
diagonal ridge; it is a little bent to the left and, when viewed from above,
appears slightly twisted. The surface of the shell is nearly smooth,
but shows distinct lines of growth anteriorly, and especially on the
superior part of the rostrum; the epidermis is very thin, yellowish
white, more or less wrinkled on the rostrum; the hinge-margin is rather
strong; the lateral tooth in the right valve is large, rather elongated,
rather prominent, obtusely triangular, and not separated from the very
small, narrow, oblique,sunken cartilage-plate by a n'Otch; in the left
valve there is asman, short, prominent tooth arising from the poste
rior margin of the cartilage-plate and separated from the posterior
hinge-margin by a distinct angular notch.

Length, 8 mm.; height, 6 mm.; breadth, about 5 min.
One live specimen (No. 52545), station 2499, N. lat. 44°46' 30/1, W.

long. 590 55' 45/1, in 130 fathoms, 1885.
This species appears to be identical with the European 8ubtorta. It

differs from all of our other species in having a distinct tooth-like
tubercle behind the cartilage-plate in the left valve. The inequality
of the valves and the twisted rostrum give the shell a peculiar aspect.

CARDIOMYA ABYSSICOLA, new species.

(Plates LXXIll., fig. 4; LXXIV, fig. 1; LXXVII, fig. 9.)

Shell rather large, swollen, with tumid umbos; outline elongate-ovate,
with a narrow, rather elongated, tapered, slightly excurved posterior
rostrum, the tips divergent and gaping; the anterior end is broadly
round, with the dorsal and ventral margins convex, the latter narrow
ing gradually posteriorly with a slight sinus at the base of the rostrum;
the postero.dorsal margin is concave, so that the end of the rostrum is
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somewhat upturned. The entire body of the shell is covered with
numerous narrow, elevated, radiating ribs, separated by much wider
concave interspaces, some of the widest of which have a small second
ary rib in the center toward the margin; the ribs increase in elevation
and strength posteriorly, toward the base of the rostrum, but never
become broad; for a short distance on the base of the rostrum the ribs
are nearly obsolete but become prominent again on its dorsal and ter
minal portions; this part is also crossed by irregular raised lines of
growth which cross the ribs obliquely; the inner surface is covered
with rounded grooves corresponding to the external ribs, separated
by convex ribs of about the same width; these become obsolete ante
riorly and posteriorly. The hinge-margin in the left valve is only a
little thickened and slightly excurved, the cartilage-plate is central, 
stout, regularly ovate in form, with a thickened inner margin; in the
right valve there is a prominent, rather stout, elongated posterior
tooth, the ~nterior end of which joins closely the cartilage-plate, leav
ing scarcely any notch between; the highest part of the tooth is near
the middle, the slope, however, is a little steeper anteriorly; a deep
groove separates the tooth from the thin, slightly excurved dorsal mar
gin; anteriorly the margin is but slightly thickened, and shows a very
narrow, beveled edge externally for the attachment of the thin liga
ment; a similar but more distinct ligamental groove extends from the
beak to the base of the rostrum; there is a short, rather stout, rib-like
clavicle or buttress running from beneath the middle of the tooth
obliquely backward and downward in the direction of the base of the
rostrum; a less prominent buttress is also present in the left valve.

Length of one of the largest specimens, 25 mm.; height, 15 mm.;
thickness, 14 mm.;" from beak to end of rostrup1, 13 mm.; to autero
ventral margin, 12 mm. One badly broken valve is considerably larger
than this. There are also two young live specimens which measure
about 6 mm. in length and 3.5 mm. in height. Their form is somewhat
narrower and longer than in the adult, and the rostrum appears rather
longer and narrower; the postero-dorsal margin is nearly straight; the
ventral margin is decidedly concave at the base of the rostrum; the
shells are very thin, somewhat transparent and glossy, and have about
twenty-six sharply defined, considerably elevated, nearly equal, nar
row ribs on tile body of the shell, separated by much wider spaces;
the edge of the left valve overlaps that of the right, especially along
the base of the rostrum.

In general appearance this species greatly resembles O. multicostata
Verrill and Smith. It differs, however, in having a regnlarly more ovate
form with the anterior region somewhat narrower and more prolonged
and the postero-ventral margin less incurved at the base of the ros
trum, so that the latter is broader and less differentiated. The exter
nal costm differ in being narrow and sharp, separated by broad concave
interspaces, and of nearly uniform size, there being no marked contrast
between those on the anterior and posterior portions of the shell,



808 PROCEEDINGS OF THE NATIONAL MUSEUM.
\ .

VOL. XX.

although the elevation and distance between them gradnally increase
posteriorly,while in the former they are broadly rounded and separated
for the mQst part by narrow interstices. The hinge also differs con'sid
erably; the cartilage-plate is less prominent and broader than that of
multicostata, and the tooth in the right valve is longer and not so
prominent and scarcely forms a notch at its junction with the cartilage
plate; anteriorly the margin is very thin and simple with a very nar·
row, linear, ligamental groove along its outer edge, while in the former
the groove is broader and its inner edge is raised almost in the form of
a lateral tooth.

It also resembles O. costellata val'. corpulenta Dall in the character
of the costro, but the latter is much shorter and higher in form and has
a very short, ill-defined rostrum.

Two young live specimens, two separate valves, and some fragments
were taken at three stations, between N. lat. 400 29/, W. long. 66°14/,
andN.lat.360 47', W.long. 73°9/30", in 1,685tol,81'J fathoms, 1885-86.

CARDIOMYA MULTICOSTATA Verrill and Smith.

(Plate LXXIII, fig. 3.)

Nerera multico8tata VERRILL, Trans. Conn. Acad., V, p. 559, pI. LVIII, fig. 40, 1882;
VI, p. 277,1884; Expl. Albatl'o88, Report U. S. Com. l"ish and: Fisheries for
1883, pl. xxx, fig. 129, 1885.-SMITH, E. A., Report voy. Challenger, ZooI.
Lamellibranchiata, XIII, p. 36, 1885.

Not Cardiomya striata DALL, Bull. Mus. Compo Zoo!', XII, p. 298, pl. 111, :fig: 10,
1886; Bull. U. S. Nat. Mus., No. 37, p.66, pI. Ill, fig. 10, 1889; Proc. U. S.
Nat. Mus., XII, p. 281, 1889.

Cardiomya striata DALL, Bull. U. S. Nat. Mus., No. 37, pl. LXV, fig. 129, 1889.
Not Cardiomya c08tellata (DESHAYES) var. curta DALL, Bull. Mus. Compo Zool.,

XII, p. 297, 1886.
Nerera multico8tata var. curta VERRII,1., Trans. Conn. Acad., v, p. 560,1882.

This comparatively rare species was found at but eight stations off
Marthas Vineyard, in 85 to 158 fathoms, 1880-1882.

Although this species resembles Oa1'diomya striata (Jeffreys) in the
chara.cter of its sculpture, the marked difference in outline, especially
in its clearly defined rostrum, render it advisable to keep the two forms
separate until a careful comparisou of the hinges can satisfactorily
decide the question of their identity.

The two valves designated as variety curta have the radiating ribs
rounded and not angular, but fewer in number than the typical form,
and must be distinct from curta of Jeffreys, which Mr. Dall makes a
variety of costellata of Deshayes.
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CARDIOMYA PERROSTRATA Dall.
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(Plates LXXIII, fig. 2; LXXIV, fig. 3.)

Newra perro8trata VERRILL, Trans. Conn. Aoad., V, p. 561, 1882; VI, p, 277, 1884.
Cardiomya perr'o8trata DALL, Bull. Mus. Compo Zool., XII, p. 296, pI. II, figs. 3a, 3b,

1886; Bull. U. S. Nat. Mus., No. 37, p. 66, pl. II, figs. 3a, 3b, 1889.

Only a few specimens were obtained from seven stations between N.
lat. 400 15' 30", W.long. 700 27', and N. lat. 390 46' 30", W. long. 700
54', in 58 to 325 fathoms, 1880-1884.

South to Granada, in 339 to 416 fathoms.-Dall.

CARDIOMYA GEMMA, new species.

(Plates LXXI, figs. 3, 4; L:XXIV, fig. 11.)

Newra pauci8triata BUSH, Trans. Conn. Aoad., VI, p. 473,1885.
Not Myonera pa1Wi8triata DALL, Bull. Mus. Compo Zoo!., XII, p. 302, 1886; Bull.

U. S. Nat. Mus., No. 37, p. 68, 1889; Proo. U. S. Nat. Mus., XII, p. 233, pI. XIII, fig.
12,1889.

Cardiornya sp. BUSH, Bull. Mus. Compo Zoiil., XXIII, p. 227,1893.

Shell small, inequivalved, thiu, fragile, translucent, bluish white,
somewhat ovate, with a well-defined rostrum. Umbos smooth, a little
prominent; the beaks small, inconspicuous. The antero-dorsal margin
is convex and rises distinctly above the beaks so that the greatest
height of the shell is in front of them; thence it slopes rapidly to
the somewhat prominent anterior end; the ventral margin is broadly
rounded with a. slight angle at the termination of each radial rib,
decidedly incurved at the base of the rostrum which is a little elon
gated, nearly straight, somewhat tapered, and rather upturned distally;
the postero-dorsal margin is depressed and somewhat concave. Each
valve has three conspicuous, prominent, thin, elevated, distant, radial
ribs on the posterior half and a fourth less distinct one at about the
middle; this is rudimentary in the left valve; none of them reach the
umbos. The surface is also covered with very delicate lines of growth;
the rostrum does not have a diagonal ridge. The hinge-margin is thin
and delicate; the right valve has a small but prominent, moderately
long lateral tooth separated from the very minute cartilage-plate by a
distinct notch. The lateral tooth is supported by a small buttress.

Length, 5 mm.; lleight, 3 mm.
A few specimens ofl' Cape Hatteras, North Carolina, in 16 and 17

fathoms, 1884.
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CARDIOMYA GLYPTA Bush.

(Plates LXXI, fig. I: LXXVI, figs. 3, 7.)

VOL-XX.

Nerera costata BUSH, Trans. Conn. Acad., VI, p. 472, pl. XI,V, fig. 21,1885: Expl.
Albat"oss, Report U. S. Com. Fish and Fisheries for 1883, p. 587, 1885: not·
Sowerby, 1834.

Cardiolnya ornatissima DALL, Bull. Mils. Compo Zool., XII, p.296, 1886: Bull. U. S.
Nat. Mus" No. 37, p. 66, pI. XLI, fig. 21, 1889.

A few specimens were fonnd at two stations off Cape Hatteras, North
Carolina, in 48 fathoms. South to Gnadaloupe, in 2 to 124 fathoms.
Dall.

In addition to the published description it should be stated that the
antero·dorsalmargin of the right valve rises into a distinct, prominent,
obtuse lobe in front of the tooth; this lobe overlaps the margin of the
left valve when the shell is closed. There is a small buttress beneath
the posterior lateral tooth. One broken valve, considerably larger than
the type, has in the intervals betwefln the three primary ribs two or
three small secondary ones; on the anterior end six ribs are visible, of
which one or two are larger than the rest, so that altogether about thir
teen or fourteen ribs can be counted; sOllie of these are, however, very
small and extend only part way to the umbo; even the largest do not
extend over the extreme part of the umbo.

.Mr. Dall considers this species to be identical with D'Orbigny's Qrna
tissf,ma, but we see no sufficient reaSon for uuiting the two forms.

The name costata was used by Sowerby in 1834.

HALONYMPHA STRIATELLA, new species.

(Plates LXXII, figs. 2, 3; LXXVII, fig. 10.)

Shell small, thin, broadly and obliquely ovate, with a narrow, short
rostrum. Umbo swollen. Beak behind the middle. The antero-dorsal
mllrgin is broadly and nearly evenly convex; the anterior end is evenly
ronnded; the ventral margin is broadly convex with a slight incurva
tnre at the base of the rostrum, which is short, narrow, and obtuse at
the e:p.d; the postero-dorsal margin is strongly concave and slopes
rapidly. In the region of the umbo the surface is lustrous and nearly
smooth, but marked with faint, parallel lines; elsewhere it is closely
covered with very regular, fine, raised concentric lines separated by
incised lines of abont the same width or narrower; on the rostrum
there is a faint diagonal ridge posterior to which the concentric lines
are irregular. The interior surface is smooth and lustrous but the

. external lines show throug-h by transparency. In the right valve there
is a small, sharp, triangular tooth projecting inward with a very small
cartilage-pit in front of and confluent with it; slightly farther forward
there is another small, slender tooth rising nearly parallel with the
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margin; external to this there are remnants of a small anterior liga
ment occupying a short furrow. Commencing behind the beak and
extending to the base of the rostrum, there is a comparatively large
and prominent lamelliform process rising from beneath the margin and
projecting downward, with the face portion broadly rounded, and its
upper surface concave. Above the base of this, and extending from
near the beak to about the middle of the rostrum, is a narrow, slightly
thickened ridge separated from 'the dorsal margin by a narrow furrow.

Length, 6 mm.; height, 4.5 mm.; breadth, about 3 mm.
One valve, station 2655, among Foraminifera, N.lat. 27° 22', W.lollg.

78° 7' 30", in 338 fathoms, 1886.
This species has considerable resemblance to H. claviculata Dall, but

the latter is more regularly ovate in form, and bas a much shorter and
broader rostrum, and somewhat coarser sculpture. The posterior
shelf-like clavicle also dift'ers in form, being quite narrow for a consider
able distance next the cartilage-pit, and more expanded distally. Tbe
shell described and figured by Smith l under the same name appears to
be a distinct species, and may be identical with our shell, for it has
nearly the same form and agrees closely ill the narrow tapered rostrum.
The figure of the interior, however, in that case, is incorrect, owing to
the omission of the clavicle, and apparently the substitution of the hinge
of the left valve for the right.

MYONERA GIGANTEA Verrill.

(Plate LXXVI, figs. 4, 5.)

Nere'l'a gigantea VERRILL, Trans. Conn. Acad., VI, pp. 223,277, 1884; ExpI. Alba
tross, Report U. S. Com. Fish and Fisheries for 1883, 1', 574, 1885.

Three imperfect, dead specimens have been found at three stations
between N. lat. 38° 22', W. long. 700 17' 30", and N. lat. 37° 56' 20",
W.long. 70° 57' 30", in 1,825 to 1,917 fathoms, 1883 and 1886.

MYONERA RUGINOSA (Jeffreys) Verrill and Bush.

(Plates LXXII, fig. 4; LXXIV, fig. 2.)

Nerera ruginosa JEFFREYS, Proc. ZooI. Soc. London, p. 942, pI. LXXI, fig. 7, Novem
ber, 1881.-SMITH, E. A., Report Voy. Challenger, ZooI. Lamellibranchiata,
XIII, p, 35, 1885.

Shell small, short, broad-ovate, not much swollen, with a short, wide,
gaping, obliquely truncate rostrum. Umbos small,prominent, not much
swollen; beaks small, prominent, incurved, smooth and shining. The
anterior portion is evenly rounded, nearly semicircular; the antero
dorsal margin is convex and prominent; the ventral margin is broadly
and evenly rounded, except at the base of the rostrum where it is sin
uous and incurved; the postero·dorsal margin is nearly straight to the

1 Report Voy. Challenger ZooI. Lamellibranchiata, XIII, p. 52, pI. IX, figs. 8-8b, 1885.
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end of the short rostrum which has a distinct, median, diagonal ridge or
angulation and another less distinct one at its base. The surface of tile
shell is thickly covered with very numerous, and crowded, concentric,
more or less irregular, raised liues of gl'Owth which give it a finely lam
ellose appearance when viewed under a lens. These lines become more
crowded, more prominent, and form two sinuous wave., in crossing the
rostrum. Color, ill alcohol, white tinged with reddish brown. The
hinge-margin is delicate; the right valve has no lateral tooth but
shows a slight thickening of the posterior margin; the cartilage-plate
is small, ovate, directed backward.

Length, 6 mm.; height, 4.5 mm.; breadth, 3 mm.
One live specimen (No. 52544), station 2570, N. lat. 390 54', W. long.

67° 5' 30", in 1,813 fathoms, 1885.
"Porcupine Expedition, 1870," off Cape Mondego, ill 740 to 1,095

fathollls.-Jeffreys. -

MYONERA LIMATULA Dall.

(Plate LXXIV, fig. 8.)

Newra limatula DALL, Bull. Mus. Compo Zool., IX, p. 112, 1881.-SMlTH, K A.,
Heport Voy. Challengm', Zool. Lamellil>ranchiata, XII, p. 35, 1885.

Myonera limatula DALL, Bull. Mus. Compo Zool.,XII, p. 304, pl. Ill, fig. 5, 1886;
Bull. U. S. Nat. Mus., No. 37, p. 68, pl.m, fig. 5, 1889.

A. single live specimen (No. 38171) was taken at station 2048, N.· lat.
400 2', W. long. 68° 50' 30", in 547 fathoms, 1883.

MYONERA (?) PRETIOSA, new species.

(Plate LXXVII, fig. 5.)

Shell small, very thin and fragile, nearly transparent, compreRsp!l,
elongate.oval with a well-defined, somewhat elongated rostrum. Umbo
prominent, scarcely ohlique and nearly slllooth. The antero-dorsal mar
gin is convex, anterior end evenly rounded; ventral margin broadly
convex, becoming incurved at the base of the rostrum; postero·dorsal
margin nearly straight. The antero dorsal region is distinctly exca
vated in front of the beaks. The body of the shell is ornamented with
ten or more thin, distinct, slightly raised, concentric rihlets l;Jeparated
by much wider interspaces. On the rostrum there are two well·marked
minutely spinulous keels between which are delicate lines of growth;
the first runs from the beak quite close to and parallel with the dorsal
margin; while the second extends from the umbo diagonally across the
rostum to its lower edge.

Length, 6 mm.; height, 3 mm.; breadth, about 2 mm.
This shell has no very close resemblance to any hitherto described.
One valve, station 2655, N. lat. 27° 22', W. long. 78° 7' 30", in 33:3

fathoms, among Foraminifera, 1886.
As but a left valve was found, the true position of this species can

not be decided.



NO. HSIl. DEEP.WATER MOLLUSCA-VERRILL AND BUSH.

Family POROMYIDlE.

POROMYA SUBLEVIS Verrill, variety MICRODONTA Dall.

(Plates LXXVI, figs. 1,2; LXXXVII, fig. 1.)
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Por01nya sublevis VERRILL, Trans. Conn. Acad., VI, pp. 221, 277, pl. XXXII, fig.
21, 1884; Expl. Albatross, Report U. S. Com. Fish and Fisheries for 1883,
p. 574, pi. xxx, fig. 128, 1885.-DALL, Bull. Mus. Compo Zool., XII, pp. 281,
282,1886; XVIII, p. 448,1889 (variety'); Bull. U. S. Nat. Mus., No. 37,p.
68, pl. LXV, fig. 128, 1889.

Poromya micl'odonta DALL, Proc. U. S. Nat. Mus., XII, p. 290, pI. VIII, fig. 6, ]889
(variety').

Shell rather large, thick, well-rounded, cordate, inequivalved, very
tnmid, with very large, prominent umbos which are strongly curved
forward spirally; beaki'l large; lunnle small, cordate, often not very
distinct. The shell varies considerably in outline and size and eleva·
tion of the umbos; in most specimens the height equals or slightly
exceeds the length; the outline of the cavity of the shell is usually
somewhat elliptical, the length decidedly exceeding the height, but
sometimes it is nearly circular. The anterior and posterior margins are.
usually pretty evenly rounded; the ventral margin usually projects a
little in the middle; the beak is situated in front of the median line.
Externally the shell is nearly smooth and is covered with a thin,
closely adherent, brownish-yellow epidermis; under a lens the sur.
face shows miuute raised points or granules which are arranged in
radial rows that become more distinct and crowded posteriorly but
for the most part disappear on the most prominent part of the umbos.
These granule-like points are variable in nnmber and distinctness, in
SOllie specimens being nearly obsolete and in others distinct and regn
l:trly arrang~d; the epidermis often also shows fine lines of growth;
the beak'! are smooth and shining. The left valve has a p'.sterior,
wave-like, radial depression, and behind this a low, rounded ridge
prQjecting at the margin as a slight siphonal lobe; in the right valve,
the corresponding lobe and depression are only faintly marked in most
cases. The right valve is larger than the left and over-laps it consider.
ably along the ventral margin and both in front of and behind the
beaks. The interior is pearly and often shows radial striations. Tile
hiuge.margin is considerably thickened and strongly curved; the right
valve lias a large, thick, somewhat rounded tooth just beneath the
beak aud adnate to the inner surface of the shell, for Fome distance
within the cavity of the beak and to the thickened edge behind the
beak, but separated from the anterior margin by a deep, curved furrow
in the lunular area; the lUBular margin is convex and somewhat everted,
separated from the rest of the anterior margin by a slight notch. The
ligament is rather long and well·rounded and its groove extends for
ward ina curved furrow under the beak; it extends backward in a

_curved line parallel with the margin of the shell for some distance
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behind the tootb. External to tbe posterior part of the ligament there
is a submarginal thickening or fold, especially in the right valve. In
the left valve tbe central tooth is represented by an irregular, bilobed,
or somewhat V-shaped thickening of the margin, of which the anterior
part, situated just in front of the beak, is tbemore prominent; butthis
varies in form in different specimens. The postero-dorsal margin along
the ligamental region is less thickened but has a distinct rounded
ridge inside the ligament.

Length of one of the largest specimens, 16 mm.; total height, 16 mm.;
beight of cavity, 12 mm.; breadth, 16 mm. In a moye rounded speci.
men the length is 15 mm.; total height, 16 mm.; height of cavity,
13.5 mm.; breadtb, 14 mm. .

A few dead sp~cimensof the typical form (sub levis) have been taken at
five stations between N. lat. 39° 15', W. long. 68° 8', and N. lat.
37°56' 20", W.long. 70° 57' 30", in 1,594 to 1,917 fathoms, 1883-1886.

Several live and dead specimens of the varietal form (mierodonta) have
been taken at eight stations between N.lat. 390 26', W.long. 68° 3' 30",
and N. lat. 36° 47', W. long. 73° 9' ;)0", in 1,631 to 1,859 fathoms,
1885-1886.

Mr. Dall extends the range south to Patagonia, in 122 to 1,635
fathoms.

Onr specimens show considerable variation in form as well as in the
prominence of tbe cardinal tooth in the right valve, and thus unite the
extreme forms P. sublevis Verrill, and P. mierodonta Dall.

CETOCONCHA A TYPHA, new species.

Shell short-ovate, nearly equilateral, and nearly equally rounded at
both ends, judging from the lines of growth. Umbos rather prominent,
but less so than in several allied species. Beaks rather prominent and
curved strongly forward, but not spiral. Surface somewhat shining
and slightly iridescent where rubbed, covered with a very thin, yellow
ish epidermis with very numerous, minute, granule-like elevations which
are arranged in regular radiating lines, and are much tht' most numer·
ous on the posterior end wbere the radial rows are closely crowded and
the granules in each are also near togetber; on the center the rows and
granules are more distant, so tbat the number is only about half as
great in the same space; on the anterior end they are so scattered that
the radial rows are indistinct and the granules are a little larger; on
the lunular area they are nearly obsolete. The anterior end and lunu
Jar area are marked by rather conspicuous lines of growth which, near
the dorsal margin, take the form of distinct, raised, concentric ridges.
The antero·dorsal margin is nearly horizontal and rises up, in a side
view, in an acute edge, a little higher than the level of the beak, so as .
to produce a broad, compressed, lunular margin. When viewed from
above, this part of the margin forms a very marked obtuse angle with
the posterior binge-margin. The posterodorsal margin is also nearly
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horizontal, slightly convex or nearly straight; the ligament is very
prominent behind the beak, extending backward in a conspicuous
groove nearly to the posterior end, and terminates anteriorly in a deep
narrow groove directly under the beak. In. the left valve the inner
edge of the posterior hinge-margin is somewhat sinuous; just behind
the beaks, opposite the most prominent part of the umbos, it is thick
ened and somewhat revolute, decreasing both in thickness and eleva·
tion to a shallow indentation of the margin; back of this, it increases
regularly in thickness and prominence and is again revolute along the
posterior part of the ligamental furrow. There is no central tooth nor
any distinct resilium. In the right valve the posterior hinge-margin is
even more thickened and revolute just back of the beaks, and the in
dented, thinner portion, at the end of the prominent part of the liga
ment, is more marked. The ligamental groove is consequently less
conspicuous, being partially concealed by the revolute margin. The
antero-dorsal margin is compressed and projects strongly upward,
rising distinctly above the umbos in a side view and is more convex
than in the left valve. There is also a slight elevation within the dor
sal margin directly below the beaks, which might be considered the
rudiments of a tooth.

The largest specimen, when perfect, would be about 15 mm. long.
. Two very much broken valves, station 2229, :N• lat. 37° 38' 40",W. long.

730 16' 30", in 1,423 fathoms, 1884.
This species somewhat resembles Oetockonca nitida (Verrill)1 Dall.2

It is however more oblong, with the umbos much smaller and less
promineut and the beaks less spiral a,nd nearer together. The granu·
lation of the surface is somewhat stronger and more generany distrib
nted. The ligamental groove is longer, deeper, and the ligament itself
is more prominent behind the beaks. The angulation of the hinge-mar
gin of the left valve in a horizontal plane is a peculiar feature not found
in the other related species and indicates that the valves are decidedly
unlike in form, but the right valve is too much broken to show the
anterior margin.

CETOMYA species.

A broken left valve (No. 52013) from station 2481, N.lat. 44°7' 30",
W. long. 57° Hi' 45", in 116 fathoms, resembles Poromya (Oetomya)
elongata DaH, from the West Indies and Barbados, in 100 to 119 fath
oms. It is, however, too incomplete for determination without direct
comparison with authentic specimens.

It' is larger and more strongly truncate posteriorly than Porontya
granulata (Nyst) Forbes and Hanley, and the granules are coarser and
not so numerous. It differs, moreover, very strongly in the hinge
characters, for the hinge-plate is much thinner and the large tooth in
the left valve is wanting in our species.

I Thracia nitida Verrill, Trans. Conn. Acad., VI, p. 221, pl. XXXII, fig. 22, 1884.
2 OetocllOnca nitida Dall, Bull. Mus. Compo ZoOl., XII, p. 281, 1886.
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Family VERTICORDID1E.

VOL. XX.

VERTICORDIA GRANULIFERA (Verrill) DaB.

(Plates LXXXVII, fig. 2; XCV, figs. 2, 3, 4.)

Pecckiolia gran'ulifera VERRILL, Trans. Conn. Acad., VI, pp. 434, 448, 450, 1885.
Verticordia granifera DALL, Bull. Mus. Compo Zool., XII, p. 286, 1886.
Verticordia granttlifera DALL, Bull. U. 8. Nat. Mus., No. 37, p. 66, 18S9.

In addition to the published description, it should be stated that in
the type·specimen (No. 44838), the lunular area is small, deeply sunken,
with the corresponding internal margin very much thickened, forming
a strong, curved, tooth·like projection having a rounded sunimit, reach·
ing strongly above the margin of the shell when seen in a profile view;
behind this, directly uuder the beak and beneath the overhanging
margin, there is a triangular space or notch for the reception of the
promineut tooth of the opposite valve; this is followed posteriorly by
a short, triangnlar, shelf-like projection, a little beneath the margin,
which has a depression Oil its upper surface for the reception of its
ligament but shows, in this specimen, no notch or scar corresponding
to the ossicle. Directly under the strongly incurved beak there is a
slight, thin groove in which the front part of the ligament was attached.
The postero·dorsal edge is a little thickened and projects inward beyond
the general line of the margin; its outer surface has a smooth, slightly
excavated groove, extending parallel with the edge, for some distance;
this portion was overlapped by the projecting edge of the opposite
valve.

A very large specimen (No. 78679) from station 2713, which measures
21 mm. in length, 22~ mm.. in height, and j 0 mm. in thickness, has, in
the right valve, directly beneath the beak, a very strong, high, curved,
.pointed, angular tooth attached by a very broad, thick base, a con
siderable distance within the margin. Behind the ossicle, well within
and nearly parallel with the margin for its entire length, is a conspicu.
ous shelf·like ridge against which the projecting edge of the opposite
valve rests. The ossicle is strong, somewhat rectilinear in outline,
with the posterior end deeply forked, the inner surface strongly con
vex, the outer strongly concave, with thick, somewhat beveled edges,
to which the ligament is attached. Interior surface somewhat pearly.
Scars and pallial line not very clearly defined.

But four specimens, beside the type, have been found at four stations
between N.lat. 40° 9' 30", W. long. 67°9', and N. lat. 360 47', W.long.
730 9' 30", ill 1,356 to 1,859 fathoms, 1H84-1886.
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Family LYONSIELLIDAiJ.

LYONSIELLA SUBQUADRATA (Jeffreys.)

(Plate LXXXVII, fig. 3.)
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Pecchiolia Bl1bqtladl'ata JEFFREYS, Proc. Zoiil. Soc. London, p. 932, pI. LXX, fig. 3,
November, 188L-Not DALL, Bull. Mus. Camp. Zool., XII, p. 272,1886.

Onr specimen seems to agree in every respect, except size, with the
original description and figure as given by Jeffreys, ours being consid
erably larger.

rfhe umbo is prominent and the beak is curved strongly forward, pro·
ducillg a deep lUllular area which is defined neither by a groovl' nor
a ridge. Tlie surface is everywhere covered with small but prominent
granules which are numerous, pretty evenly spaced, and arranged
somewhat distinctly in radiating rows which, under the microscope, are
defined by slight radial ridges uniting those of the same row. The
granulations are easily visible with slight enlargement. Under the
compound microscope they have the form of elevated, acute cones and
blunt tubercles, their height usually greater than their diameter, except
Oll the umbo, where they are low and rounded. Internally the surface
is everywhere marked with small, deep pits looking like punctures
made by a fine needle, and corresponding to the extel'llal granules.
The hingemargill is thickened and entirely edentulous, as described by
Jeffreys. Posterior to the beak there is a distinct groove in the thick
ness of the margin for the reception of a ligament. Beneath the beak
there is a slight, oblique, marginal notch or slit fOI' the reception of the
resilium, running back within and underneath the dorsal margin,so
that it is scarcely visible in a direct front view.

This shell appears to be identical with the species originally described
and figured by Jeffreys under the name of Peccltiolia subquadrata.
Mr. Dall has evidently found an entirely different species in the Jef
frey/s collection under this name, which he has referred to the genus
Calloca1'dia and subgenus Vesicomylt, belonging to an entirely different
family from our shell. In order to avoid confusion the shell examined
and described by Mr. Dall should receive a distinct specific name; we
therefore propose Callocardia (Vesicomya) dalli. Mr. Dall states that
"tlle sparsely set, microscopic tubereles can only be observed with a
magnifier; to the eye the surface looks shining and smooth," which
shows the surface to be quite different from that of our shell. In his
shell there are also two cardinal teeth in each valve.

One valve (No. 78800), station 2714, N. lat. 380 22', W.long. 70° 17'
30", iu 1,825 fathoms, 188(:1.

North of'the Hebrides, in 542 fathoms; and off Cape Mondego in
Vigo Bay, in 740 to 1,095 fathoms. "Porcupine Expedition, IH69-70."
JeffreYf\.

Proc. N. M. vol. xx--52
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LYONSIELLA CORDATA, new species.

VOL. XX.

(Plate XCV, figs. 7,8.)

Shell rather large and firm for the genus, somewhat translucent
bluish white, swollen, cordate, with a posterior obtuse prominence.
Umbos prominent, turned forward spirally; beaks small, strongly
incur\Ted. Lunnle small, cordate, defined only by one of the ordinary
fine radial ridges; the part that lies immediately under the beak is
deeply sunken with the edge pinched up into a prominent keel. The
antero·dorsai margin is strongly convex and prominent in the lunu·
lar region, but not so high as the umbos; the anterior margin is but
slightly convex and nearly perpendicular to the axis of the shell; the
ventral margin is strongly convex and somewhat produced' in the mid
dle, farther back it is but slightly convex; the posterior end is obtusely
rounded, decidedly prominent but not angular; the postero-dorsal mar-.
gin is a little convex and slopes gradually. The surface is covered
with about sixty delicate, radiating, raised lines or riblets which are
crossed by fine lines of growth, the thin, brownish or grayish green
epidermis often rising into small points at their intersection, especially
anteriorly and posteriorly; these riblets become coarser and more dis·
tant anteriorly, and are lacking on the lunule. The ligament is thin
and strong and extends backward along nearly the whole of the dorsal
margin and curves spirally under and around the beak in the region of
the resilium, so that the two come almost in contact. 'l'he hinge mar
gin, in front of the beak and lunular area, is strongly convex and pro
tuberant, rising nearly to the height of the umbo; posteriorly it is
convex and thin in both valves; in the left one it is strengthened by a
slight marginal.rib within the ligamental furrow; both of these are less
evident in the right valve. There are no teeth in either valve. The
ossicle is relatively large, oblong, somewhat saddle-shaped, narrowest
and truncated anteriorly, broadest and forked posteriorly, the divisions
acute. The resilium beneath the ossicle is well developed, dark brown,
and extends forward and upward to the ma.rgin, beneath the beak.

Length of the largest specimen, 11 mm.; height, 12 mm. Another is
11 mm. iong; 11.5 mm. high; 9 mm. broad.

Two living specimens and one valve, at three stations between N.lat.
39° 15', W.long. 68° 8', and N.lat. 370 38' 40", W. long. 730 16' 30", in
1,423 to 1,825 fathoms, 1884-1886.

Family LYONSIDAJ.

LYONSIA GRANULIFERA, new species.

(Plate XCV, fig. 1.)

Shell oblong, truIlcated posteriorly, narrowed and rounded anteriorly.
Umbo rather prominent with the beak in front of the middle and curved
forward; lunular area considerably sunken. Anterior end evenly
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rounded with the dorsal margin rapidly sloped; ventral margin broadly
and evenly rounded; posterior end somewhat obliquely truncated with
out any definite boundary, but with a distinct depression extending from
under the beak to about the middle of the posterior margin; postero
dorsal margin nearly straight, longer, and sloping less rapidly than the
anterior. The entire sUf'face is covered with minute, irregular, raised,
granules and pretty distinct, but irregular, lines of growth and slightly
raised, distant, thin, radiating lines running from the umbo to the
margin, except on the posterior end where the lines of growth become
more prominent; these radial lines are however, in many places, rather
faint and seem to consist mainly of the thin, brownish epidermis, which
is lacking in certain parts. Minute grains of sand and shells of Foram
inifera are firmly adhereut to the surface, mainly along the radial
lines, and especially posteriorly. The interior i.~ white, lustrous and
but slightly nacreous. Muscular and pallial scars indistinct. '1'he
hinge-margin is thin; ill the left valve the anterior border is somewhat
thickened in the lunular area and terminates abrnptly in a l'oundfld,
tooth-like shoulder just under the beak; the posterior margin shows a
slightly raised elongated, ronghened area for the attachment of the
resilium, commencing under the beak and running back for some dis
ta}ICe within the margin, on its nearly vertical inner surface, so that it
is scarcely visible in a front view. Ossicle not observed. Ligament
very thin, occupying a groove along the posterior margin.

Length, 19 mm.; height, 13 mm.; breadth, 9 mm.; from the beak to
the antero-dorsal angle, 7 mm.; to the postero-dorsal angle, 12 mm.

One valve (No. 52561), station 2492, N. lat. 450 22', W. long. 580
43' 45/1, in 75 fathoms, 1885.

This species is allied to L. arenosa (Moller) with which it agrees very
closely in the character of the external surface and structure of the
hinge. It differs in its longer, more ovate form, in its more produced
anterior end, and in its less swollen umbo.

Family P ANDORIDlE.

CLIDIOPHORA INORNATA, new species.

(Plate XCV, figs. 5, 6.)

Shell small, much compressed, very inequilateral, posterior end nar
rowed, somewhat accuminate, the right valve flat or slightly convex
amI the left valve a little swollen. Umbos not prominent; beaks small
and appressed. The antero-dorsal margin is slightly convex and
slopes rapidly to the bluntly rounded anterior end; the ventral margin
is broadly rounded and slightly prominent, considerably behind the
middle, beyond which it is incurved to meet the posterior rostral
angulation; the posterior end is produced into a short, narrow, sub
truncated, slightly upturned rostrum, its lower angle formed by a some
what prominent, radial rib or ridge, extending from the beak (on the
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left valve); the postero-dorsal margin is usually I:!lightly concave, but
is sometimes nearly straight, and in some cases decidedly concave, and
slopes gradually to the superior angulation of the rostrum; the liga
mental area is narrow, deep, and long, extending for nearly the entire
length of the dorsal margin, and is clearly defined by a marginal ridge
which is sharper on the left valve. In most specimens this valve is
marked by a slight, ill-defined groove running from the beak to the
antero-ventral margin, where it often forms a slight emargination, bnt
is often scarcely discernible, except bJT the change in the direction of the
lines of growth and character of the epidermis. The surface of the
left valve is covered with irregular concentric ridges and rather uneven
lines of growth; the right valve usually showl:! rather regular, concen
tric undulations on which are numerous fine, pretty regular, lines of
growth; this valve is also usually marked by faint, and rather indis
tinct, radiating, impressed lines which are more or less broken and
often branched or forked; these are scarcely visible without a lens.
Epidermis thin, brownish yellow, usually mostly peeled off in dry speci
mens, but on the anterior end, in front of the radial groove, it is a
little more persistent. In the left valve the anterior toC)th is strong
and prominent, with the proximal end the thicker, more elevated,
ronnded or clavate; distally it is curved and diverges considerbly
from the antero-dorsal margin; between this tooth aud the resilial pit,
there is a sma]]. central tooth only a little elevated. The resilial pit
is llirected obliquely backward, and' its cavity il:! obliquely upturned,
forming a distinct excavation on the inner surface of the postedor
tooth with which it is conflnent; this posterior tooth is simply a dis
tinctly thickened and slightly elevated portion of the postero-dorsal
margin, which forms the boundary of the ligamental area, it is often,
but not always, opposite the position of the resilial pit. In the right
valve the anterior tooth is a slightly raised, somewhat curved ridge on
the inner I:!urface of the shell, runnillg to the middle of the anterior
mnscular scar; the central tooth is shorter and much more elevated,
most prominent at its inner end; between these two teeth there is an
additional, slightly raised, tooth-like ridge; the posterior tooth is abont
as long as the anterior, and much more elevated and stouter, its distal
end being the thicker and higher, with a distinct angular summit; the
oblique resilial pit is excavated out of its anterior surface. The ossicle
is somewhat elongated, curved or crescent shaped. The interior of the
shell is only slightly lustrous and shows but little iridescence.

Length of oIle of the largest specimens, 19 mm.; height, 11 mm.;
thiekness, about :3 mIll.

:Found in considerahle numbers at twenty-three stations, north of
Cape Ood, oft' Stellwag-ens Bank, and oft· Chatham, inlO to 43 fathoms,
1872-1881.

This species. which is common in the vicinity of Cape Cod, has prob
ably been confounded, hitherto, with C, trilineata Say, and O. goul
d'iana Dall. From the latter, which occurs abundantly in the same
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region, it differs in its much smaller size, much less iridescent interior,
straighter postero-dorsal margin, le:"s upturned rostrum, and narrow,
or more accuminate, posterior half of the shell. The hinge also diff'er~

in several respects.

KENNERLIA BREVIS, new species.

(Plate LXXXVIII, figs. 7, a, b.)

Kennerlia glaciali8 VERRILL, Notice of Recent Add. to Mar. Invert., Pt. 2, Proc.
U. S. Nat. Mns., III, p. 397, 1881; Trans. Conn. Acad., V, p. 567, 1882; VI,
p. 277, 1884.-DALL, Bull. U. S. Nat. Mus., No. 37, p. 68,1889 (in part).

Shell short, sublunate, very illequilateral, obtuse at hoth ends, slightly
narrowed anteriorly. The antero-dorsal margin is short and slopes
rather rapidly to the anterior end, where it forms an obtuse angle with
the ventral margin which is broadly and uearly evenly rounded, and
passes illto the roullded posterior margin without angulation, but some
times witlt a slightly sinuous curve below; there is also, sometimes, a
very slight sinuosity anteriorly; the postero-dorsal margin is nearly
straight. The left valve is rather convex, moderately thick, nearly
smooth, with a distinct, narrow radial ridge running from the beak to
the posterior end. The right valve is smaller, concave or nearly fiat,
lunate, widest behind the middle, regularly curved ventrally or faintly
sinuate anteriorly; its surface is marked by lines of growth and crossed
by radial grooves, of which about ten are very distinct, while many
others, much finer, can be seen with a lens. In the right valve the
hinge consists of two small, divergent teeth, both of which are directed
posteriorly. The rather thin, elongated posterior one, in a profile view,
is obtusely triangular, its highest point distal to the middle; the slender
resilium is attached to this, nearly the wbole length of its anterior side,
and carries a long, narrow ossicle. The cardinal tooth directly under the
beak, is much shorter and somewhat thicker, with its highest point
near the proximal end which is close to the dorsal margin. There is
also a slightly elevated, rather indistinct, anterior submarginal ridge,
parallel with the margin, which supports a slender ligamental groove.
In the left valve the hinge consists of a submarginal, thickened,
blunt anterior tooth, running forward subparallel with the margin, and
a posterior submarginal thickening or ridge having the resilium attached
to its anterior side; the V-shaped space is relatively very wide and is
not divided by any distinct intermediate Tillges, such a.s occur in typical
Pandora. The resilium appears to be simple, not divided in a V-shaped
form as in the latter genus.

Length of one of the largest specimens, 11.5 mm.; height, 7 mm.;
thickness, 3 mm.

Found in small numbers at about ten stations between N. lat. 40° 15'
30", W.long. 700 27', and N. lat. 35° 10' 40", W. long. 75° 6'10", in 58
to 100 fathoms, 1880-1886.

This species, which is southern in its range, is closely related to the
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northern K. glacialis (Leach) with which it was formerly identified.
It is a smaller, shorter, and more inflated species, with a shorter and
more sloping antero-dorsal marg-in and a more eveuly curved ventral
margin, without the distinct antero·veutral indentation seen in that
species. The convex valve has a distinct, posterior radial ridge which
is faint or lacking in K. glacialis. There are ·also differences in the
hinge, in the right valve of the latter the teeth are more divergent, etc.

Doctor Carpenter, who established the group Kennerlia, defined it as
differing from typical Pandora in having an ossicle on the cartilage or
resilinm, and radial grooves on the right valve. Perhaps the simple
linear form of the resilinm in Kennerlia and its forked or V-shaped
form in trne Pandora (type P. rostata, Lamarck) may be of more impor
tance. The intermediate ridge in the left valve of Pandora fits between
the two divisions of the V-shaped resilium. There is also in Kennerlia
a small, buttress-like projection within the margin, under the beak,
which snpports an inward projecting portion of the ligament, darker
in color than the resilium.

Family PERIPLOMIDhJ.

PERIPLOMA AFFINIS, new species.

(Plate LXXXVII, fig. 4.)

Shell thin, fragile, broad·ovate, with the beaks behind the middle
and with a short, narrowed posterior end. The antero-dorsal margin
is broadly convex; anterior end nearly evenly rounded, but slightly
produced in the middle; ventral margin evenly convex to the base of
the rostral region where it becomes slightly incurved; posterior end
much narrowed, compressed and produced into a short, blunt rostrum
with the edges gaping slightly at the end; postero-dorsal margin
nearly straight, sloping rapidly to the angle of' the rostrum; a faint
diagonal ridge extends to the lower rostral angle, posterior to which
the shell is smoother than elsewhere and marked with several faint,
radial riblets. The general surface is covered with irregular, uneven
and often rather faint, concentric undulations, separated by rather wide
concave intervals which, like the elevations, are covered by thin,
elevated lines of growth. The undulations are most regular on the
umbos and become less distinct and more irregular toward the margin
and anteriorly, and show by transparency on the interior of the shell.
The chondrophore is small, but very prominent, spoon· shaped, narrow
at the base and expanded distally, with a nearly ronnd resilial pit.
The ossicle is well developed, bent into a crescent shape, and so formed
as to fit into the small rounded notch in the shell margin in front of
the chondrophores. .A somewhat elevated submarginal ridge extends
forward from the notch and serves to support the tllin ligament; a
similar but less prominent ridge extends backward from the chondro
phores and defines a distinct ligamental groove.
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I~ength of the largest specimens, 13 mm.; height, 10 mm.; breadth,
8mm.

Three specimens were found at three stations, off Marthas Vineyard,
in 100 to 115 fathoms, 1880-81.

'I'his species resembles P. undulata in sculpture, but the latter is
narrower and longer in form, and has a more decidedly longer rostrum;
its chrondrophore is shorter and broader, and not so distinctly spoon
shaped distally, while the marginal notch in front of it is relatively
much smaller.

PERIPLOMA UNDULATA Verrill.

(Plates LXXIX, fig. 1; LXXXVII, fig. 5.)

Periplollla nndulata VERRILL, Trans. Conn. Acad., VI, pp. 433, 448, 1885.

A few specimens were found at six stations between N. lat. 390 9',
W. long. 73° 3' Hi", and N. lat. 360 42', W. long. 740 30', in 541 to 816
fathoms, 1884-1887.

Family LIMID1E.

LIMATULA REGULARIS, new species.

Shell small, thin, nearly equilateral, much higher than long, with
the hinge-line straight and rather long. Umbos and median part of
the shell swollen. Beaks rather prominent, directly incurved. Liga
mental area relatively large, elongated, diamond-shaped, with the
pointed end extending nearly to the angles of the' hinge·margin, with
a central, more sunken, short, rhomboidal ligament-pit which, on a
separate valve, forms nearly an equilateral triangle. The anterior and
posterior ends are nearly equall~' curved, a little convex, but slightly
narrowed where they join the hinge· margin and form a distinct obtuse
angle; on one side, supposed to be anterior, below the angle the mar
gin is slightly incurved for a short distance, making this angle less
obtuse than the other. '!'he ventral margin is nearly evenly rounrled,
forming nearly the segment of a circle. The surface is covered with
small, elevated, radial ridges separated by concave grooves of greater
breadth; in the middle of the shell between ten and twelve of the
ridges are distinctly higher and thicker; on each side their size dimin
ishes outwardly, so that near the angles of the hinge they become
nearly or quite obsolete, the last ones being mere raised. microscopic
threads; in some cases smaller ones alternate with the larger ones, so
that the total number can not be definitely determined, but fifty or
more can often be counted. There is often no very evident median
external sulcus, such as occurs in several related species, but the two
or three central radii are often, but not always, distinctly larger than
the rest. The radii are crossed by very fine lines of growth not suffi
ciently strong to render them at all llodulose. The inner margin is
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distinctly crenulated along the prominent ventral edge, the crenula
tions corresponding to the external grooves and ridges, but at the ends
it is smooth. There is often a distinct, median internal groove, extend·
ing from near the beak to the middle of the ventral margin, bordered
on each side by a distinct raised ridge, sometimes having an additional
groove on their outer sides. The hinge-margin is rather thin, nearly
straight, and a little excavated or incurved along the Iigamental pit; on
each side and considerably within the margin there is a small triangular
buttress or shelf-like process extending to the anterior and posterior
margins as in the allied species, but rather larger than usual.

Length of one of the largest species, 6 mm.; height, 9.6 mm.; thick
ness, about 5 mm.; length of hinge-margin, 3.6 mm.

A number of separate valves, station 2265, N. lat. 370 7' 40", W'.
long. 740 35' 40", in 70 fathoms, 1884.

This species is allied to Limatula .~ubovata (Jeffreys) Smith,I which
is distinguished by its sllorter hinge-margin, more contracted form,
with stronger and higher radial ribs and well-marked median sulcus.
It also lacks the incurvature of the margins below the angles of the
hinge.

LIMATULA NODULOSA, new species.

Shell small, nearly equilateral, vertically ovate, narrowed above, with
a comparatively short, straight, hinge-margin. Umbos prominent, a
little compressed. Beaks small, a little prominent, directly incurved.
Surface covered with radial ribs which are very fine and even on the
anterior and posterior ends, but in the middle region, become much
stronger and are rendered nodulose by strongly marked, raised, concen
tric lines and grooves. The two median ones are much stronger than
the others and are separated by a distinct median sulcus. The inner
surface is marked by radial ridges and grooves of which the median ones
are much' the stronger; inner margin crenulated ventrally by the ends
of the ribs and grooves. Hgamental area diamond shape with a small,
short, rhomboidIII ligament-pit in the middle. The hinge-margin forms
all obtuse angle at ea(~h end, the two nearly or quite equal; iut~rnal

buttress well developed with tlle inner margin regularly curved and
continuous across the middie, so as to thicken the hinge in this part.

Length, 4.5 mm.; height, 7 mm.; thickness, about 4 mm.; length of
the hinge-margin, 2 mm.

A. single valve, among Foraminifera, at station 2385, N. lat. 28° 51',
W. long. 88° 18', in 730 fathoms, 1885.

This species agrees with L. subovata (Jeffreys) Smith almost com
pletely in size and form, but differs very decidedly in the strong, nodu·
lose, radial ribs which cover the middle portion' of the shell.
---------_.---~.__..-----

1 Lilllrea 8ubovata Verrill, Notice of Recent Add. to Mar. Invert., Pt. 2, Proc. U. S.
Nat. Mus., III, p. 402, 1881.
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LIMATULA HYALINA, new species.
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Shell small, thin, translucent, vertically ovate, somewhat oblique,
and prodnced postero-ventrally. Hinge-line straight, rather short,
forming a well-marked angle at each end owing to the outline of each
margin becomiug somewhat concave below. Beaks small, acute, ill
curved. Umbos prominent, smooth, beyond which the shell is c,overed
with numerous, clearly~defined,rather sharp radial ridges, separated
by wider concave intervals; from twenty to twenty-five of the radii cau
be easily counted; toward the posterior margin they become faint and
indistinct, while the extreme margin, on both sides, is smooth. The
anterior margin is broadly rounded and slopes backward below the
middle; the posterior margin is nearly straight or even a little incurved
in its upper half, but becomes slightly convex below; the ventral mar
gin is evenly rounded and the edge is slightly scalloped by the radial
ribs and furrow8. There is no distinct median sulcus or larger ribs.
The ligamental area is rather short and broad with a relatively large
and thick central ligament which occupies a distinctly excavated pit in
the hinge-margin.

Length of one of the largest specimens, 4.5 mm.; height, 7.5 mm.;
thickness, 3 mm.

A number of live specimens, among Foraminifera, stations 2367 to
2374, N. lat. 29° +, W.long. 85° +, in 25 to 27 fathoms, 1885.

This species somewhat resembles Limatula corifusa Smith, which was
also taken in the north Atlantic and West Indian areas, in 450 to 1,450
fathoms. Our species is, however, more compreRsed and more oblique,
and the radial ribs do not extend to the extreme margins as ill the lat
ter. The hinge-margin is also relatively shorter and the ligamental
area larger, so that the beaks are more sepamted.

"-

Family PECTINIDA<J.

In this family the classification adopted is that proposed by the
senior author in a recent paper on the group.! We give here a brief
abstract of the existing genera and Sllbgenera therein described. For
fuller discussions of the characters and interrelations of these groups
and illnstrations of typical species of most of them, reference should
be had to that article.

In the following synopsis the generic gronps are arranged in chrono
logical order, without regard to their zoOlogical affinities.

1 "A study of the family Pectinidrn, with a revision of the Genera and Subgenera."
By A. B. Verrill, Trans. t)onl\. Acad. of Sciences, X, pp. 43-95 (six plates), July, 1897.
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PECTEN MUller, 1776.

VOL. XX.

Pecten (1st section) KLEIN, 1753 + Vola.
Pecten MULLER, Prod. Zoo!' Dan., 1776 cparB).-DACosTA, 1778.-BoLTEN, 1798

(restricted).-CuvIER, 1798.-LAMARCK, Syst., 1801.-VERRILL, Trans. Conn.
Acad., ,pp. 56,89,91,1897.

Janira SCHUMACHER, 1817.-DALL, 1886 (parB).-FISCHER, 1887.
Vola H. and A. ADAMS (after KLEIN), 1858.-STOLICZKA, Menr. Geolog. Survey of

India, Cretaceous Pelecypod Fauna, III, p. 426, 1871.-ZITTEL, 1881.
Vola + Janira CHENU, 1.862.

Type.-Pecten ma-ximus (Linnmus).
Since Bolten, in 1798, definitely restricted the name Pecten to this

gronp, his restriction has precedence over that of Schumacher.
The shells are generally large and heavy, and the valves are very

unequal, even when very young. The right valve is strongly convex
with a large and much incurved umbo and beak, while the left valve
is flat or even concave. It is usually smaller than the right, and shuts
closely inside of its scalloped margin, and its umbo is nearly or quite
obsolete. The auricles are of moderate size and not oblique, and in the
right valve they are strongly convex or excurved in the middle. This
valve has a sinuons, excurved byssal notch, with obsolete pectinidial
teeth. The surface of both valves has strong radial ribs interlocking
at the margin. Internally there are angular, thickened, and fluted
radial ribs opposite the external grooves; these ribs become more
prominent and. bicarinate or fluted near t,he margins.

AMUSIU M Bolten, 1798.

AmUBium BOLT~]N, 1.798.-MuHLFELDT, 1811.-SCHUlIACHER, 1817.--WOODWARD,
1866.-DALL, 1886.-VERRILL, Trans. Conn. Acad., X, pp. 57,90,92, 1897.

AmnBBium H. and A. ADAMS, 1858 (pa'rB).-STOLlCZKA, Mem. Geolog. Survey of
India, Cretaceous Pelecypod Fauna, III, p. 426, 1871.-FIscmm, 1887.
ZITTEL, 1881.

Plenronectia SWAIN, 1840.-CHENU, 1862.

Type.-Amusium pleuronectes (Linnmus).
In this very distinct genus the shell is round, thin, nearly smooth,

and strongly compre~sed. The surface is often polished, sometimes
lightly radially striated, never strongly ribbed. The margins are sim
ple and thin. The valves may be a little unequal in convexity and
usually differ in color and somewhat in sculpture. The valves come
together ventrally, but usually gape at both ends. The auricles are
small, symmetrical, nearly equilateral, often with lateral crurm; the
byssal notch is small or absent, pectinidial teeth nearly or quite abor
tive. The adult probably has no byssus. Hinge-plate simple. Interior
of valves strengthened by a number of raised divergent ribs, or lirm,
independent of any external sculpture.
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CHLAMYS Bolten, 1798.
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Cklamy. BOLTEN, Mus. Bolt., 1st ed., p. 165, 1798, restricted.-FIsCHER, 1887
(paI'B).

Pecten SCHUMACHEH, 1817 (restricted).-VERRILL, Trans. Conn. Acad., X, pp. 58,
89,91,1897.

Pecten (pars) and ChlamyB (pm'B) H. and A. ADAMS, 1858.-CHENU, 1862.-ZIT
Tl~L, 1881.

Pecten STOLICZKA, 1871 (restrictell).

Type.-Chlamys islandica (Miiller).
The original type of this genus is identical with P. islandicus (Miiller).

Therefore this should be adopted, without question, as the true type, as
bas been done by Fischer and others.

The typical species of Chlamys are high, rounded, somewhat oblique,
nearlyequivalve shells, with large inequilateral and oblique auricles,
a large byssal notch, and several pectinidial teeth. The surface
is strongly radially l'culptured, with both primary and numerous
interpolated ribs, increasing in number with age. The ribs are geneI'·
ally crossed by concentric sculpture, often forming rough, scale-like
projections. The margins are scalloped and the shell closes rather
tightly except at the byssal area. The inner surface has ribs and
double flutings, corresponding to the exterual gTooves and radii. The
hinge-plate has generally two slightly divergent ribs on each end.

PALLIUM SchulTIacher.. 1817.

Palliurn SCHUMACHER, 1817.-H. and A. ADAMS, 1858.-CHENU, 1862.-STOLICZKA,
1871.-ZITTEL, 1881.-FISCHER, 1887.-VERHILL, Trans. Conn. Acad;, X, pp.
59,89,91, pI. XXI, ng.4, 1897.

Dentipecten RlJPPEL, 1835.

Type.-Pa1l1:um plica (Linmeus).
The special feature of this very distinct group is the development of

several (nsually three) well.marked, nearly transverse, blunt teeth,
alternating with distinct pits on each end of the hinge·plate. The
shell is elevated, rather thick, with external, large, obtuse or rounded
rurlial ribs or corrugations, and with internal, angular, double or bicari·
nate ribs opposite the external grooves, near the margin. The anricles
are small, but high. The binge·teeth are marked with distinct cross
lines.

HINNITES Defrance, 1821.

RinniteB VERRILL, Trans. Conn. Acad., X, pp. 59, 89, 91, 1897.

Type.-Hinnites cortessi Defrance.
Shell free and much like Chlamys, when young, but l'ater in life it

becomes attached by the right valve and irregular.
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HEMIPECTEN Adams and Reeve, 1849.

Hemipectffn VERRILL, Trans. Conn. Acad., X, pp. 60, 89,91,1897.

Type.-Hemipecten forbesianus Adams and Reeve.
This gronp includes species with thin, irregular shells attached by

the right valve, like Hinnites, but the attachment is effected mainly
by a llermanent modified byssus. The posterior auricles are nearly
obsolete. The byssal notch becomes irregular and nearly inclosed, as
in Anomia.

PSEUDAMUSIUM H. and A. Adams, 1858.

PS6udmnusi1tm (pars) H. and A. ADAMS, 1858 (after KLEIN).-CHENU, 1862.-STO·
UCZKA, 1871.-ZITTEL, 1881.-l<'IsCHER, 1887.-DALL,1886 (pars).-VERUILL,
Trans. Conn. Acad., X, pp. 60,90,92, pI. XVII, figs. 8, 8a, 1897 (restricted).

Type.-Pseudamusium exoticum (Chemnitz, Lamarck).
The typical species of this group have nearly smooth, round, sym·

metrical, closed shells with well defined, small, straight, obtuse-angled
auricles. The valves are nearly equal and have nearly simple,
even margins. The ext.ernal sculpture consists of small radial strire or
riblcts, without strong angular ribs and grooves, and it may differ
on the two valves. Some of the species show the fine divergent
"camptonectes sculpture" on one or both valves, especially when
young. The margin is not scalloped, or but faintly so, and there are
no definite internal ribs. The hinge·plate has nsually but one longi
tudinal [{lId on each end which is feeble and nearly parallel with the
marginal ligamental groove and is usually cross-lined. The byssal
notch.is small and the pectinidial teeth vary fr.om one up to five in
number, or sometimes may be lacking.

CAMPTONECTES Meek, 1884.

Calltptonectcs MEEK, 1864.-STOLICZKA, 1871.-ZITTEL, 1881 (type, arffnatus Gold·
fuSS).-VERRlLL, Trans. Conn. Acad., X, pp. 62, 90,91,1897.

Type.-Camptonectes lenY (Sowerby).
Shell subovate, plain, not corrugated, and without strong radial

ribs; margin nearly plain. Valves snbequal. Anricles unequal; byssal
notch well developed. Surface of the shell covered with fine,obliqnely
divergent, curved, crenulated or vermiculated riblets with intervening,
narrow, punctate grooves.

The curions vermiculated sculpture is not peculiar to this division,
but is more or less obvious on the shells of some species of Ptfeuda
'lnu.sium, and on species of several other groups, both with and withont
radial ribs. It is a structural feature that runs obliquely across the
ribs and grooves. Most of the species are Mesozoic fossils.

The recent Pecten str·iatus and P. tigrinu8 Lamarck, of Europe,
apparently belong to this group, and P. testcc might also well be
referred to it. The latter is one of the types of Palliolum which
might well be regarded as a section of this genus.
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LYROPECTEN Conrad, 1867.

82!)

Liropeciel1 of sllvcrallater authors.
Lyropecten CONRAD, 1867.-VERRILL, Trans. Conll. Acad., X, pp. 63, 89, IH, lR97..

7'ype.--Lyropecten nodos1ts (Uumens).
Shell large and strong, corrugated, with large, fluted, and usually

nodose, primary radial ribs, which do not increase in number, and
with coarsely scalloped margins. Valves somewhat unequal. Auri·
cles of medium size, unequal. Hinge-plate with several, usually thren,
oblique, divergent ribs on each end. This is one of the best defined
groups,and may be rej];arded as of generic value. It is allied to
Pa.llium.

PROPEAMUSIUM Gregorio, 1883.

Pl'OpeamUSil1fl1 (subgenus) DALL, Bull. Mus. Compo Zoo!', XII, p. 210, 1886.
FISCHER, 1887.-(g-enus) VERRILL, Trans. Conn. Acad., X, pp. 64,90,92, pl.
xx, figs. 5-9, 1897.

Type.-PropeamuNium inequisculpta (Tiberi) = Propeamusium fenes
tratum (Forbes).

'fhis group is allied to Amusiurn. It includes small, mostly deep-sea
species, with thin, rounded shells, having the valves unequal in size
and sculpture; the lower and flatter one is concentrically grooved, aud
usually turns up at the thin margin to meet the upper valve, as in Oyola·
pecten. The upper valve may be cancellated or radially sculptured.
When full growll there are ,several well-formed, raised, internal ribs;
these may be absent in the young.

This division differs from Amusium in the sculpture of the valves and
in having the auricles and byssal notch well developed.

The species closely resemble those of O.l/clopecten; the only obvious
difference in the shells is in the presence of internal ribs.

PALLIOLUM M:onteros&to,1884.

Palliolurn (snbgenus or section) VERRILL, Trans. Conn. Acad., X, pp. 65,90,91,
pI. XVIII, figs. 6-1<1,1897.

Types cited. -Palliolum testa; (Bivona) and Palliolum vitrmun (Chem
nHz).

This group is gepal'ated from Pseudltm1tsium H. and A. Adams, and
can scarcely be distinguished from Oamptonectes by any known cllar
acters.

'l'he two species nallled by its author as types agree in having thin,
rounded, m>arly equivalved shells, with the posterior auricle poorly
developed, and with fine camptonectes sculpture on both valves, with
small rallial riblets, and usnally with rows of small scales. The mar·
j];ins are plain and come evenly together, without flattening.
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lEQUIl'ECTEN Fischer, 1887.

VOL. XX.

LEquipecten (subgenus of Oltlamy8) VERRILL, Trans. Conn. Acad., X, pp. 59,67,89,
91, pl. XVI, figs. 6-11; pI. XX, figs. 1-3, 6, 6a, 1897.

Type.-..lEquipecten operQularis (Linna-ms).
Shell broadly rounded, with the valves nearly equal and symmetrical.

Auricles well.formed, augular ; byssal notch well·developed. The sculp
ture consists of a moderate number of large and nearly equal primary
radial ribs, which increase in size, but are not much increased in num·
bel' with age, by the interpolation of new ones. Internal ribs or
flutings correspond to external grooves, but each one isbicarinate or
double, especially Ileal' the margins. Hinge·plate with one or two
slightly divergent ribs at each end, often crossed by strong transverse
incisions. Pectinidial teeth abortive in the type, but present in most
species. The foot of the type species is subcylindrical, well·developed,
with a byssal fissure and a terminal, deeply bilobed " scooped-shaped"
disk, which can be expanded. In..lE. irradians! the foot has a similar
structure, but the terminal disk appears to be smaller.

PECTINELLA Verrill, 1897.

Pectinella VERRILL, Trans. Conn. Aead., X, IlP. 68, 90, 92, 1897.

rl'ype.-Pecf'inella sigsbei (Dall).
Shell small, thin, swollen, nearly smooth, with convex and slightly

unequal valves. Auricles very unequal, oblique, the anterior larger,
with a .deep byssal notch in the right valve, but without pectinidial
teeth; posterior auricle small. The surface is smooth except for fiue
lines of growth. Camptonectes sculpture is not present. The texture
is not hyaline.

The only known species is Pectinella sigsbei (Dall) 2 which was taken
by the Blake Expedition in the West Indies, in 158 fathoms.

LISSOPECTEN Verrill, 1897.

Li880pecten (snbgenus of Cklamys) VERRILL, Trans. Conn. Acad., X, pp. 68, 90, 91,
1897.

Type.-Lissopecten hyalinus (PoIi).
Shell,slightly inequivalve, broadly rounded, not oblique, thin. trans

lucent, nearly smooth. The external sculpture consists of faint, nearly
obsolete radial ridges and obscure riblets, but one or both auricles may
have a more or less cancellated sculpture. The .interior sculpture con
sists of very distinct, simple, raised ribs. Auricles angular, well-devel
oped. Byssal notch deep. Pectinidial teeth prominent. Margin not
scalloped, nearly plain and simple.

- _----------------------
l Trans. Conn. Aead., X, pI. xx, fig. 6.
2 Bull. Mus. Compo ZoiiI., XII, p. 223, pI. IV, ~g. 2, 1886.



NO. 1139. DEEP-WATER MOLLUSOA-VERRILL AND BUSH. 831

Although this group agrees with Amusium in having internal ribs
without corresponding external grooves, it seems to be allied rather to
Chlamys. It may be regarded as a division of the latter in which the
external radial ribs have degenerated.

LEPTOPECTEN Verrill, 1897.

Leptop(ICkn (Hllhg,mnH of Cw,arnys) VKRIULL, 'frans. Conn. Acad., X, pp. 69,89,91,
1897.

Type.-Leptopecten monotimeris (Conrad).
Shell thin, translucent, oblique, broadly rounded, with strong,

rounded radial ridges or folds, like corrugations, which appear in
reverse on the interior surface. The internal ribs are not angulated by
a deposit of shell, nor distinctly thickened. Margin with broad scal
lops. The exterior surface is covered with fine divergent camptonectes
sculpture, both on the ribs and intervals. 'fhe ribs do not increase in
number with age but become broader and more flattened. Auricles
large and broad, thin, corrugated. Byssal notch large and deep. Pee
tinidial teeth prominent. Hinge-plate thin and but little differentiated.
Cardinal ridge thin and small, close to the ligament, crossed by fine
incisions.

PLACOPECTEN Verrill, 1897.

PZacopectl:1/ (snbgennH of Ohlau/ys) VERRILL, Trans. Conn. Acad., X, pp. 69,89,91,
pI. XVIIl, figs. 1-7 ; pi. xx, figs. 7, 8, 8a; pI. XXI, figs.1-2a, 1897.

Type.-Placopecten clintonius (Say).
Shell large, compreRsed, broadly rounded, rather thin, with simple

sharp edges, meeting evenly ventrally, but gaping considerably at
both ends, especially when adult. Valves only slightly unequal in
form, the right one being a little flatter, but they differ in color and
somewhat in sculpture, the right one being smoother and paler. Both
have fine radial lilies or riblets, and they have vermiculated divergent
riblets when young. Auricles small, symmetrical, nearly equal.
Byssal notch small, simple. Pectinidial teeth generally obsolete, except
when young. No internal ribs. Inner surface often with more or less
pearly luster and a crystalline structure. Hinge-plate with two feeble,
slightly divergent ribs on each end, crossed by fine transverse inci
SiOIlR. The foot 1 is well developed, oblique, slightly narrowed distally
and enlarged at the end, where it is divided into two lobes by a rather
deep, oblique, longitudinal fissure, so that the lobes can be spread
apart or closed at will, thus resembling somewhat the foot of Ledidce.
Toward the base, on the anterior side, there is also a short, deep byssal
slit, terminating at a prominent tubercle about the middle of the front
side.

1 Trans. Conn. AcalI.. X, pI. xx, fig. 8.
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CYCLOPECTEN Verrill. 1897.

VOL. XX,

Oyelopecton VERRILL, Trans. Conn. Acad" X, pp. 70, 90, 92, pI. XVI, fig. 1; pI.
XIX, figs, 1-4, 1897,

Types.-Ogclopecten pustulosus Verrill and Ogclopecten imbrifer
(Loven).

Shells thin, rounded, scarcely oblique, with symmetrical auricles and
simple margins. The two valves are nnlike in sculpture. The right
valve is a little flattened and upturned at the flexiule margin, so as to
fit tightly against the upper valve. The thin lower valve has, in the
typical species, regular, thin, elevated, concentric lamellre, which aid
in the adaptation of the edge to that of the upper valve; the margin is
usually flattened or bevelled. The upper (left) valve is radially sculp.
tured, rarely smooth; it usually has radial rows of arched scales,
pustules, or 'points, and also concentric raised lines; it is sometimes
cancellated. No radial ribs, IWr interlocking points at the margin.
Auricles well·developed, subequal, angulated and well·defined at both
ends; byssal notch well-defined; few or no pectinidial teeth, Cardinal
folds single, ratIter feebly developed, often cross·lined. Eyes few.
Byssus small, and of few threads.

This genus includes a large numuer of small species, mostly from
deep·water.

HYALOPECTEN Verrill, 1897.

[[yalQpecten VERRILL, Trans. Conn. Acad., X, pp. 71,90,92, pl. XVIII, fig. 5,1897,

Type.-Ilyalopecten undatus Verrill.
Shell compressed, thin, hyaline. Valves nearly eqnal, with concen·

tric undulations Or corrugations, affecting the entire thickness; mar
gins simple; sculpture none, or consisting of fine radiallines on one or
both valves, without camptonectes sculpture. Hinge·plate thiu and
nearly plain; auricles well·developed, unequal; byssal notch distinct.

For the possible relatiOllS of this group to the Mesozoic genus, S,lfncy
clonema, see the original article.

The species recorded are as follows: H. dilectus Verrill and Bush,
from 1,813 fathoms, off lVTarthas Vineyard; H.fragiUs (Jeffreys), from
northern Europe and the Arctic Ocean, and oft· the United States
coast, in 578 to 1,525 fathoms; H. undatus Verrill, off the United
States coast, in 1,423 fathoms; and H.pudicus (Smith), oft' Marion
Island, in 1,375 fathoms.

PARAMUSIUM Verrill, 1897.

Pat'anm8iu>n VERRILL, Trans. Conn. Acad., X, pp. 72,90,92,1897.

Type.-Paramusium dalli (Smith).I
Shell thin, rounded, much compressed; valves nearly equal; sculp

ture nearly obsolete, dift'erent OIl the two valves; the lower valve with
concentric undulations. Auricles very small, equal. Byssalnotch and

1P. dalli ranges from the Gulf of Mexico to Barbados, in 218 to 1,591 fathoms.
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pectinidial teeth obsolete. The shell has a prismatic structure. Inter
nallirre and auricular crurre well·developed.

The structure of the animal was deseribed by Mr. Dall as very dif
ferent from that of typical Amusium. According to his description it
has a single pair of gills, with long, simple, separate filaments. The
foot is slendeI', with a byssal groove; the end is much enlarged, with
an obliqne, expanded, concave terminal disk, striated within. No
labial palpi. Ocelli without pigment,

A specimen, well preserved in alcohol, examined by ns, had two rows
of long, slender, reflected gill.filaments, as usnal in this family. They
were attached to a broad basal membrane, with a frel.',.lanceolate, pos
terior portion. Two pairs of broad, foliaceous, incurved palpi, tinged
with dark. brown. Those of the anterior pail:' are united into a hood
over tbe moutb; tbe others are smaller, curved inward, somewhat lau
ceolate at tbe tips. No ocelli could be found. The pallial tentacles are
all in one row, numerous, of various sizes; from four to six large ones,
with as many alternating small ones, correspond to each larger undu
lation or scallop of the mautle·margin. No guard-tentacles. Muscular
pallial border is broad, thickened, radially striated, forming a ridge,
as preserved, but not teutaculated. Free portion of rectum long and
slender.

A synopsis of the Pectinidre was recently published by Dr. Frederico
Sacco.1

He recognized three genera: Oklamys, Am'u8siurn, and Pecten, with the
same types given by Verrill. Under Ghlarnys he gives nine subgenera.
Of these, four-Oklamys (restricted), Hinnites, Ailquipecten, and PaZZio
lum-correspond with the groups of the same name given by Verrill;
Felipl!s Locard (type, pes/elis L.), Peplum Bucquoy, Dantzenberg, and
Dollfus, 1889 (type, inflexun~ Poli), Macroehalmis Sacco, 1897 (type, latis
sima. Brocchi), Flexopecten Sacco,1897 (type,flexuosU8 Poli), Lissochl'amis
Sacco, 1897 (type, excisa Bronn), are additional to those given by Verrill.

Under Amussium he has, besides the typical group, four subgenera.
Of these, two are new-Part'amussium Sacco, 1897 (type, duodecimlamel
latum Bronn), Vm'iamussium Sacco, 1897 (type, cancellatum Schmidt).
Tbe,two others are Propeamussiutn and Pseudam~ts8ium.

The three new subgenera of Pecten are A.1nussiopecten Sacco, ]897
(type, burdigalensis Lamarck); Oijpecten Sacco,1891 (type, rotundatus
Lamarck); and Flabellipecten Sacco, 1897 (type, flabellijormis Broechi).

I Bolletino dei Mus. Zool. ed Auat. Comp., Univ. di Torino, XII, p. 101. It wa.s
apparelltly issued at about the saUle time as that by Professor Verrill, here
abstracted.

Proc. N. M. vol. xx--53
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CHLAMYS BENEDICTI Verrill and Bush.

(Plate LXXXIV, figs. 1, 2.)

VOL. XX.

Chlamys benedicti VERRILL and BUSH, in VERRILL, Trans. Conn. Acad., X, PP. 74,
91,1897.

Shell small, higher than long; anterior auricle mnch larger than the
posterior, with a deep byssal notch in the lower or right valve. The
dorsal margin is straight and but slightly oblique; the posterior auricle
in the right valve is decidedly angular, with its outer end slightly
incurved and serrated by the termination of the radial ribs; the ante
rior auricltl is considerably prolonged, angulated at the upper corner,
obtusely rounded at the end and deeply notched where it joins the
main shell; it has four strongly marked radiating ribs, besides the
dorso-marginal fold; below these there is a slightly concave space cor
responding to the byssal notch; on the body of the shell there are
from four to seven sharp serrations along the lower margin of the
notch. In th~ upper valve the anterior auricle is broad and decidedly
angular, the dorsal and outer margins forming less than a right angle;
its surface is covered with five or six strong radiating rn~s decussated
by more numerous, finer, concentric raised lines. The anterior and
posterior margins of the body of the shell slope about equally and form
an acute angle; the ventral margin forms a regular semicircular curve.
The entire surface in both valves is crossed by strongly raised, rather
close~ radiating ribs separated by rather wide, deep grooves and are
decussated by regular,raised,concentric lines, which are scarcely appar
ent on the ribs, except on very young shells, but there are rather
strong, elevated, spine-like points arranged along the ribs in pretty
regular, concentric lines, especially near the margins; these become
higher and more pointed anteriorly and are frequently nearly obsolete
in the middle portion of the lower valve; the ribs project at the mar
gin as blunt points or serrations; on the inner surface there are radial
grooves corresponding to the external ribs. The hinge-margin is thin,
with a slender ligamental, submarginal groove and a small, triangular
resilial pit in the center. The color is variable; the single valve from
station 2571 is uniform lemon yellow; those from the other locality are
chestnut or reddish brown and variegated with pa.]er and sometimes
white blotches.

Length of the largest specimen, 5,5 mm.; height, 6 mm.; length of
dorsal margin, 4 mm.

A few live young specimens, among Foraminifera, stations 2369 to
2374, in 25 to 27 fathoms, and a single valve, station 2571, in 1,356
fathoms, 1885.

This species is a typical Ohlamys, allied to O. varia of Europe, but
when compared with young of that species of the same size the radial
ribs are found to be fewer and coarser, and there are other differences
wbich render it probably that they are distinct. It differs from the
young of O. islandica in the number of ribs and shape of the auricles.
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It is probable, however, that it grows to a much larger size than any
of the specimens obtained.

It is named in honor of Mr. James E. Benedict, for several years
zoOlogist in charg-e on the steamer Albatross, through whose care and
great interest so many small species were bronght to light.

CHLAMYS COSTELLATA Verrill and Bush.

(Plate LXXXVI, fig. 6.)

Chlamy8 c08tellata VERRILL and BUSH, in VERRII,L, Trans. Conn. Acad., X, pp. 75,
91,1897.

Shell small, thin, translucent, bluish whit~, covered on both valves
with continnous, elevated and somewhat thickened, well-separated,
radiating riblets, of which there are more than thirty in the left valve
of the largest example. Length of the shell considerably less than its
height. Dorsal hinge-margin elongated, especially on the anterior end.
In the right valve the anterior auricle is considerably elongated,
obtusely rounded or subtruncated at the end, with a wide, angular
byssal notch beneath it, having two or three pectinidial teeth; it has
a broad, smooth, angular area next the body of the shell, above which
there are three well-marked, angular, radial ridges, separated by wider
concave interspaces; the posterior auricle is small, triangular, the outer
corner forming a little more than a right angle, and the posterior mar
gin nearly straight, without any distiuct notch. The dorsal margins of
the body of the shell are nearly straight and diverge at less than a
right angle; the ventral margin is pretty evenly rounded, a little
produced in the middle. The beak is small, acute, appressed, and does
not project beyond the margin. The radial ribs are very distinct, clean
cut, thickened, rounded at the summit, separated by nearly smooth
interval:,;, two or three times as broad as the ribs themselves; the ribs
increase regularly in width from llear the umbo to the margin; a few
intermediate ridges commence near the margin. The left valve is
badly broken; it is, however, somewhat more convex than the other,
and the radial ribs are crossed by numerous concentric striations giving
them a finely crenulated or beaded appearance; the anterior auricle is
broad, triangular, the outer end slightly rounded, with a slight incurved
notch below; it is crossed by about six small, radial ribs, simil(1r to
those on the body of the shell; raised lines of growth also occur at
irregular intervals. Inner surface smooth and lustrous, showing the
grooves corresponding to the external ribs and also a very distinct
microscopic structure, but it is d~stitute of radiallirre. Internally, the
hinge-margin is thin and narrow, with a sharply impressed, submar
ginal groove on each side; the resilial pit is excavated in the margin
of the hinge itself; the anterior auricle has internal grooves corresrond
ing to the external ribs.

Length of the largest specimen, 6 mm.; height, 6.5 mm.
Three live specimens, at two stations, ofl' the Grand Banks, in 67 to

72 fathoms, 1885-86.
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HYALOPECTEN DILECTUS Verrill and Bush.

(Plate XCVII, fig. 9.)

HyalopBcten dilectu8 VERRILL aTIlI BUSH, in VERRILL, Trans. Conn. Acatl., X, pp.
80, 92, 1897.

Shell small, thin, fragile, strongly nndnlated, slightly oblique, with
the ventral margin broadly rounded, dorsal margin straight. In the
right valve the anterior auricle is rather uarrow, elongated, with a
deep angular notch beneath; the posterior auricle is shorter, with a
prominent dorsal angle which is less than a right angle, owing to the
emargination of the posterior end. In the left valve the anterior auri
cle is broad, with its posterior end nearly rectilinear, and forms a right
angle with the dorsal margin; the posterior auricle has a slightly
prominent dorsal angle and posterior emargination as in the right valve.
The beaks are a little prominent and project somewhat above the dor
sal margin, more in the upper or left valve. The surface iu both valves
is covered with broad and rather regular undulations, which are most
prominent in the left valve, and are crossed by regular, well-spaced,
thin, raised, radial lines, which become fine and more crowded at the
ends of the valve; they are nearly obsolete in the right valve, being
represented by microscopic strire. In both valves the anterior anricle
is marked by several fine, rough, radial ridges which are stronger aud
more numerous in the left valve. The interior is strongly undulate«I,
and the left valve is marked by distinct, radial grooves. Resilium
small, central. Color yellow, or dirty white.

Length, 8 mm.; height, the same.
One live, imperfect specimen (No. 52539), station 2570, off Marthas

Vineyard, in 1,813 fathoms, 1885. .
This species is closely allied to Hyalopeoten jragilis (Jeffreys) and

resembles very nearly his figure,! which probably represents a species
distinct from the original type described by him, and may be identical
with our shell. The'latter differs decidedly from the original descrip
tion of H. fragilis. Moreover, we have obtained from several stations
a shell of similar size which appears to be the true jragilis,2 as it agrees
closely with the description. Hyalopecten pudious (Smith) from east of
Marion Island, in 1,375 fathoms, is a closely related species, as is also
Hyalopeoten undatus Verrill.

These four species agree in having the valves thin and translucent
and sculptured with distinct concentric undulations, while the radial
sculptnre does not form strong ribs. They seem to be related to the
genus or subgenus Synoyolonema Meek, which was based on a creta
ceous species and has not hitherto been reported as still living. But
the exact characters of the typical fos8il species are not yet known.

J Proc. Zool. soc., London, pl. XLV, fig. 1, June, 1879.
2Thc true Hyalopectenfmgili8 (Jeffreys) was taken at five stations between N. lat,

40° 6', W. long. 68° I' 30/1, andN. lat. 35° 49' 30/1, W. long. 74° 34' 45/1, in 578 to 1,525
fathoms, 1883-1886.
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CAMPTONECTES GRCENLANDICA (So-.yerby) Verrill.

(Plate LXXXV, fig. 7.)

Pecten grwnlandicu8 SOWERBY, Thesaurus ConchyliorulD, Pt. II, p. 57, pI. XIII, fig.
40, 1842.-HANLEY, Recent Shells, p. 274, 1842 to 1856.-JEFFREYS, Ann. and
Mag. Nat. History, p. 231, 1877.

Pecten g1'jlnlandicu8 G. O. SARS, Moll. Reg. Arct. Norveg., p. 23, pI. 2, figs. 4,
a-c,1878. .

Pecten gnenlandicu8 JEFFREYS, Proc. ZooI. Soc. London, p. 560,1879.-VERRILL,
Check-list, p. 26, 1879.

Pecten griinlandicu8 VERRILL, Trans. Conn. Acad., V, p. 581, 1882.
Pecten grwnlandicu8 LOCARD, Campagne du Caudan, Annales de l'Universite de

Lyon, p. 217,1896.
Camptonectes g1'w1l1andica VERRIJ"L, Trans. Conn. Acad., X, pp. ~2, 91, 1897.

The sheil is rounded, inequivalved. very thin, hyaline, nearly smooth,
often with a violet iridescence when fresh. The left valve is covered,
even from the nucleus, with fine microscopic camptonectes sculpture, in
the form of thin, raised, divergent riblets, more or less irregular and
wavy, most visible by translucency. The left valve sometimes has, also,
fine radial strire and delicate lines of growth. The margins are thin and
smooth, that of the right valve turns up a little against the other, which
is larger, and the valves close very tightly, so that anteriorly there is
f'carcely any visible gape, even at the byssal notch or at the end of the
auricle. The byssalnotch is well-marked and the pectinidial teeth are
small and few. The byssus is probahly very slender. The auricles are
not oblique and are nearly equal. The hinge-plate is very thin; the
single longitudinal ridge is scarcely visible. .

A row of six or seven ocelli can be seen through the shell in alcoholic
specimens.

A few live specimens were dredged by the United States Fish Com.
mission at four stations, oft' Newfoundland Banks, in 130 to 224 fathoms,
between N. lat. 47° 40', W. long. 470 35' 30/1, and N. lat. 44° 46' 30/1,
W. long. 590 55' 45/1,1884-1886. It is also known from the Arctic
Ocean and off northern Enrope.

CYCLOPECTEN NANUS Verrill and Bush.

(Plate LXXXV, figs. 2-4.)

Cyclopecten nanU8 VERRILL and BUSH, in VERRILL, Traus. Conn. Acad., X, pp.85,
92, pl. XVI, figs. 12-12c, 1897.

Shell small, the breadth and height about equal, the valves nearly
equal in size and convexity. Dorsal hinge·margin rather long and
straight; auricles relatively large and broad, both ends in the left valve
subtruncated or a little convex and forming nearly a right angle with
the dorsal margin, and having a small incurved notch, well dift'eren
tiated from the body of the shell. In the right valve the anterior
auricle is narrow, somewhat more elongated, obtusely rounded at the
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end, with a sharp, angular, byssal notch beneath it, separated from the
body of the shell by a narrow groove. The dorsal margins of the body
of the shell are nearly straight and form more than a right angle; the
ventral margin is broadly rounded, nearly semicircular, forming a very
obtusely rounded angle, where it joins the dorsal margins. Umbos a
little prominent, with a small, smooth, rather acute, incurved beak,
which projects a little above the hinge-margin. The surface of the left
valve is everywhere thickly covered with fine, almost microscopic, radia
ting strial, which become a little more distinct on the anterior auricle;
slightly raised thin lines of growth are often very distinct on some
parts of the shell, especially on the anterior auricle, where they become
closer, more regular, and often produce, in crossing the radial striations,
a quite regular, microscopic decussation; t,he sculpture on the posterior
auricle is sometimes similar but finer, although in many specimens the
surface is nearly smooth or marked only by very fine radial strial. The
right valve is less convex than the left (its ventral edge does not quite
reach that of the opposite valve), the umbo is less prominent, the beak
less acute, and scarcely projects beyond, and often falls short of, the
hinge-margin; the inequality is less marked than in most of the allied
species. The body of the shell in this valve is smooth, except for very
fine, irregular lines of growth; on the anterior auricle there are from
three to six, or more, distinct radial ridges, ronghened by conspicuons
lines of growth; the margin below the byssal notch is entire, without
pectinidial teeth; the posterior auricle is nearly smooth. The internal
hinge-plate is thin in the middle, but relatively broad on each auricle,
and is crossed by numerous fine, well-marked, transverse striations;
these are much more conspicuous than in aliy of the related species,
whether young or old. The resilial pit is small, rounded, situatedjnst
under the beak. The iuner surface is smooth and glossy, although in
fresh specimens the external radiating lines show through by transpar
ency. There are no internalliral.

The ground color of the right valve is yellowish or grayish white,
with more or less numeroml light yellowish brown and reddish brown
spots or blotches, and sometimes with irregnlar patches of opaque white;
the right valve is white, sometimes with a few yellowish brown spots.
Some specimens are nearly destitute of spots.

Length of one of the largest specimens, 7 mm.; height, 6 mm.; dor
sal hinge-margin, 4 mm.

It lIas been taken in considerable numbers, live and dead, at three
stations between N. lat. 37°7' 40", W. long. 74°35' 40", and N.lat. 35°
42', W. long, 740 54' 30", in 43 to 13~ 'fathoms, 1884.

Although very small, this species seems to be adult. It is so distinct
from all other species of our coast that a detailed comparison is unnec
essary. It resembles the young of P. clinton~us more thau any other
native species, but a comparison of specimens of the same size shows
marked differences.
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CYCLOPECTEN LEPTALEUS Verrill.

(Plate LXXXV, fig. 1.)

839

Pecten leptaleus VERRILL, Trans. Conn. Acad., V, pp. 232, 281, 1882; Expl. A lba
t1'OSS, Report U. S. Com. Fish and Fisheries for 1883, p. 577, 1885.-DALL,
Bull. Mus. Compo Zool., XII, p. 221, 1886.

Pseudantusiunt leptaleus DALL, Bull. U. S. Nat. Mus., No. 37, p. 34, 1889.
ONclopecten leptaleus VERRILL, Trans. Conn. Acad., X, pp. 85, 92, 1897.

Mr. Dall has expressed a doubt as to this species being distinct
from Pecten imbrifer Loven, therefore a very much enlarged figure of
the shell is here introduced for comparison.

Jn addition to the published description, it should be stated that the
concentric lines are somewhat thickened and elevated, even where
thinnest, and that the beaded character is quite unlike anything' found
on C. imbrijer, or allied species. The beads are closely arranged,
elliptical in form, and most elevated at the center, the elevation heing
often greater than the diameter; the summit is smooth and glassy, so that
when viewed from above, under a lens, they often appear to have a cen
tral cavity. The radial lines are comparatively very thin and delicate,
and not visible, except when considerably magnified. The beaks are
more acute than in C. imbrifer, and the nucleus smaller and smoother.

Two live specimens, station 2109, oft· Cape Hatteras, North Carolina,
in 142 fathoms, 1883.

CYCLOPECTEN PUSTULOSUS Verrill.

(Plate LXXXV, figs. 5, 6, 10, 11.)

Pecten pustulosus VERRILL, ArneI'.•Journ. Science, V, p. 14,1873; Trans. Conn.
Acad., III, p. 50, 18U.

Pecten hoskNllsi val'. pustulosus VERRILL, Trans. Conn. Acad., V, ):I. 581, pI. XLII,
figs. 22, 22a, 1882 (not pI. XLIV, fig. 11). Not Pecten hoskynsi G. O. SAHS.

Pecten pllstulosus VERRILL, Trans. Conn. Acad., VI, p. 261 (p. 281 in part), 1884;
Expl. Albatross, Report U. S. Com. Fish and Fisheries for 1883, p. 557 (in
part), pI. XXXI, figs. 142a, b, 1885.

Pecton intbrifm' DALL, Bull. Mus. Compo Zool., XII, p. 220 (in part), (not pI. IV,
figs. 4a, 4b), 1886; Bull. U. S. Nat. Mus., No. 37, p. 34 (in part), pI. LXIV,
figs. 142a, b, 1889 (not ,1. IV, figs. 4a, 4b). Not Pecten irnbrifcl' LOVEN.

Oyclopecten pustulosus V~~RRILL Trans. Conn. Acad., X, pp. 70, 83, 92, pI. XIX,
figs. 3, 4, 1897.

This species has been referred to Propeamusium hoskynsi by J eft
freys, and to Pecten (Cyclopecten) imb1'ifer by Dall. It never has the
internal ribs, like the former, which it resembles in sculpture. From
the latter, as originally described by Loven, and redescribed and'
figured by G. O. Sal's, it differs especially in the character of the orna·
mentation of the left valve. The Scandinavian form, according to
these authors, has the vesicles much less crowded in each radial row
and subconical and mucronate in form; while in ours they are usually
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closely crowded, often even in contact in the radial rows, and in
form either rounded 01' elliptical with the' longest diameter in the'
direction of the concentric lines, with the summit evenly rounded,
showing no tendency to the subconical or mucronate form. When
perfect they resemble small blisters with the surface. roughened or
minutely granulose under the microscope; when broken or worn off, as
frequently happens, the basal part remains in the form of a semicircular
or semielliptical, imbricated, arched scale, usually considerably ele
vated above the surface and cOlinected by very delicate concentric
raised lines. The surface of the anterior auricle of the left valve is
roughened by close, elevated, concentric lines, and from four to six
well-marked radiating ridges or ribs, upon which the concentric lines
form regular elevated arched projections, often so crowded as to be
imbricated; in some young examples, like the one figured, the concen
tric lines on the auricle are less crowded and only two or three of the
radial ribs are developed; in such examples the vesicles on the body
of the sllell are relatively fewer, larger, more rounded, and much less
crowded in the radial series. In some specimens the posterior margin,
below the auricle, is nearly smooth or marked only by the fine lines of
growth, while in others, especially larger specimens, this region is cov
ered by rather sharp granules, sO.ple of which, toward the ventral
margin, chang'e to pointed scalel:l arranged in crowded radial rows.
The raised concentrie lines on the right valve are generally more or
less appl'essed and sometimes imbricat~d; toward the ventral margin
some of them show very fine microscopic crenulations, which are mnch .
less distinct than on O. imbrifer, as figured by Sal's.

This species is distinct from that figured by Mr. DalP under the
name of O. imbrifer. His specimen apparently belongs to the follow

. ing species.
Several live and dead" specimens, at eleven' stations between N. lat.

44°34', W. long. 56° 41' 45", and N. lat. 39°48' 30", W. long. 70° 54',
in 99~ to 547 fathoms, 1872-1885.

CYCLOPECTEN SUBIMBRIFER Verrill and Bush.

(Plate LXXXV, figs. 8, 9.)

Pecten hOBkynsi VERRILL, Trans. Conn. Acad., V, p. 581, pI. XLIV, fig. 11, 1882. Not
Forbes.

Pecten (PBeudamuBium) imbrifer DALL, Bull. Mus. Compo ZooI., XII, p. 220 (in
}lart), pI. IV, figs. 4a, 4b, 1886; Bull. U. S. Nat. Mus., No. 37, p. 34 (in part), pI.
IV, figs. 4a, 4b, 1889.

Cyclopecten Bubimbrif/)r VERRILL and Busil, in VERRILL, Trans. Conn. Acad., X,
pp.84, 92, 1897.

Shell small, inequivalved, white or grayish white, translucent, length
and height nearly equal. Dorsal margin straight. Anterior auricle in
the left valve rather large and broad, the outer end obtusely rounded,

I Blake Mollusca, pI. IY, figs. 4a, 4b.
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covered with small, close, radial ribs and crowded concentric ridges;
posterior auride much smaller, with from one to three faint, radial
ridges and many concentric, raised lines, and with its outer end form
ing less than a right angle, with a slight incurved notch below. In
the right valve the anterior auricle has a similar radial sculpture and
the byssalnotch is rather deep and narrow. The dorsal lines of the
body of the shell form rather less than a right angle; the ventral mar
gin forms nearly a semicircle with an obtuse angle where it meets the
dorsal outline. Umbos a little prominent; beaks small, acute, smooth,
and projecting beyond the margin of the hinge. The surface of the
left valve is covered with slightly raised coucentrlc lines, which are
interrupted or broken up by small arched scales which are sometimes
semicircular, but more frequently somewhat augulated or V-shaped,
and usually are separated by intervals about equal to their breadth;
these scales vary in number, but are usually arranged ill about forty
radial rows, and increase regularly in size from the umbos, where they
are replaced by thin, slightly raised, radial lines crossing the stronger,
more elevated, concentric lines, but not rising into points. In some
specimens the radial arrangement is scarcely discernible; the scales
appear as irregularities in the concentric lines. The postero-dorsal
area below the auricle is nearly smooth, except for the fine lines of
growth, but sometimes shows minute granules. The right valve, which
is smaller than the left, is covered by fine, thin, close, concentric,
raised lines, which sometimes show microscopic striations. The ante
rior auricle is decussated by from six to eight, or more, small radial,
ridges, which are crossed by the raised, concentric lines; the latter rise
into sharp scales at the dorsal margin; the small posterior auricle has
finer concentric lines and only two or three faint, radial ridges.

Comparatively few specimens, at three stations, between N. lat. 420
45' 30/1, W. long. 620 4:~', and N. lat. 390 53' 30/1, W. long. 71° 13' 30/1,
in 121 to 312 fathoms, 1877-1885.

C. kermadecensis (Smith), from north of Kermadec Islands, in 600
fathoms, is a related species..

PROPEAMUSIUM THALASSINUM (Dall) Verrill.

(Plate LXXXVII, fig. 6.)

AmuBBinmfeneBtratnm VERRILL, Trans. Conn. Acad., V, p. 582, 1882.
AmuBBium sp. VERRILL, Trans. Com. Acad., VI, pp. 261, 281, 1884.
Pecten (PBeudamu8ium) thala88inuB DALL, Bull. Mns. Compo Zoiil., XII, p. 221,1886;

Bull. U. S. Nat. MilS., No. 37, p. 34, 1889.
Propeamn8inm thalaBBinnflt VERRILL, Trans. Conn. Acad., X, pp. 87, 92, pl. XIX,

figs. 5-7,1897.

Found at thirteen stations, between N. lat. 400 5' 39/1, W. long. 700
23' 52/1, and N.lat. 350 42', W.long. 74° 54' 30", in 43 to 317 fathoms,
1880-1885. South to Barbados, in 22 to 317 fathoms.-Dall.
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Family ARCID.LE.

BATHYARCA Kobelt.

VOL. XX.

Type.-Bathyarca pectunculoides (Scacchi).
Shell oblong, subovate, or rounded, rather thin, usually finely can

cellated, with hairy or scaly epidermis, more or less equilateral, fre
qnently slightly ineqllivalved, with a slight byssal sinus. Byssus very
small. I.igamental area lanceolate, longer and narrower behind the
beaks, with a sagittate posterior ligament. Hinge-margin nearly
straight, usually narrow and edentulous in the middle, with a series
of small, oblique, striated and crenulated teeth on each end, the distal
ones becoming-larger alld more oblique; those of the posterior series
usually longer and more oblique, or divergent, than those in the
anterior.

The animal of B. pectunculoides val'. grandis, preserved in alcohol, has
the margin of the mantle plain without ocelli, with a well-developed
muscular septum, posteriorly; the foot large and thick, geniculate,
pointed posteriorly, with a strong byssal groove and a slender, solid,
byssal stem; two pairs of rather small, long, lanceolate palpi; the rec".
tum with a free terminal portion; two pairs of rather large gills, with
the posterior end of the stem free for some distance, curved, and
tapered to a point, and with the reflected portion of the filament ·of the
same length as the direct; the filaments are very slender, delicate, and
soft and but slightly attached to each other.

This division, which is probably of generic value, includes a number
of small and mostly deep·water species which have been variously
placed by recellt authors. Mr. E. A. Smith puts seyeml of them in
Scapharca with a mark of doubt. Mr. Dall puts two allied species in
the Jurassic genus .j}facrodon,l with which they do not seem to agree
very closely, and mentions the affinity of others to Barbatia.

The last group differs in the stout, rough shell, strongly gaping ven
trally for the large byssus, alld in the cha:racter of the teeth and liga
ment. Scapharca has a thick, strongly ribbed, inequivalved shell, a
firm byssus, and continuous, strong, lanceolate ligament. llJacrodon
has, on the posterior hinge-plate long, divergent htmellre, nearly paral
lel with the dorsal margin.

We would refer the following species to Bathyarca.-B. pectuncu-

'The two West Indian species described by Mr. Dall as MaC'l'odon asperula and
M. Bagrinata, Ilhould, perhaps, form a separate genus, characterized by the few very
oblique, sublamellar, posterior teeth and several smaller, nearly transverse anterior
ones. It may be designated as Bentharea, with Bentharea asperula as the type.

These are closely related to one of t,he Eocene fossil speeies (Area adversidentata),
which Deshay('s placed in his group of "Cucnllaires, ' but later writers (Conrad,
1869, Fiseher, anu others) have taken his first species (heterodonta) of that group as
the type of the genus "Cueullaria," which differs in having the anterior as well as
the posterior teeth long and lamelliform; hence we would assoeiate Tertiary species
like Bentharca advel'sidentata with the living deep-water forms.
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loides (Scacchi) and its varieties, grandis Verrill, Freilei Jeffreys, septen.
trionalis Sal's, crenulata Verrill, orbiculata DaH, from off St. Vincent,
northward. B. glaciaUs (Gray), Arctic America and Europe. B. ano
mala Verrill aud Bush, Gulf of Maine. B. abyssorum Verrill and Bush,
oft· Delaware Bay. B. p1'ofundicola Verrill, from oft' West Indies, north·
ward. B. glomerula (Dall), B. polycyma (Dall), B. culebrensis (Smith),
off West Indies. B. inrequisculpta (Smith), B. pteroessa (Smith),Atlantic
lind Pacific. B. imitata (Smith), Pacific.

Berdharcaasperula (DaH), and B. sagr'inata (DaH), are from the West
Indies, in deep water.

BATHYARCA ABYSSORUM. new species.

(Plate LXXVI, fig. 9,)

SheH small, short, well·rounded at hoth ends, swollen, inequilateral,
slightly oblique, with a rather long, straight hinge·ma,rgin. Umbos
large, swollen, prominent. Beaks prominent and curved strongly for·
ward, situated considerably in front of the middle. Surface every
where covered with nearly equal, delicate, raised, radiating liues and
small, rather even, raised liues of growth; these together produce a
finely caucellated surface which, when fresh, is covered with a thin
brownish·yellow epidermis forming small scale-like points at the inter·
section of the lines; the surface is a.lso marked with slight, irregular,
concentric waves or undulations.

The anterior margin is shorter than the posterior and forms an
obtuse, rounded angle at its junction with the hinge-margin; the ven·
tral margin is obliquely curved, most prominent behind the middle,
where the curve forms nearly the segment of a circle; posterior margin
is very broadly rounded and forms a distinct obtuse angle where it
joins the dorsal margin. The ligatnental area is lanceolate, mod
erately large, decidedly wider just in front of the beaks, becoming nar·
ro\\, and pointed posteriorly. The dark ligamental patch is arrow·
shaped, situated behind the beaks. The hinge·margin is rather wide
and strong, with a small, central edentulous space, mostly behind the
beaks. The teeth, which are striated on the sides and crenulated on
the edge, are eqnally and decidedly oblique in the two series; theprox
imal ones are small and the others increase in size and obliquity to
near the end of the series, where oue or two of the outermost are
decidedly smaller and very obliqne. In the largest specimen there are
abont six teeth in the anterior and eight in the posterior series. The
inner surface shows faint radial grooves and ridges, much coarser thau
the external strim; there is also a fine, impressed line, with a finely
crenulated edge close to the margin.

Length of the largest specimen, 6 mm.; height, 6.5 mm.; thickness,
5.5 mm.; length of the hinge margin, 3.5 mm.

Three specimens were found at stations 2713 and 2714, off Delaware
Bay, in 1,825 to 1,859 fathoms, 1886.
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This species is allied to R. glomerula Dall. The latter differs in hav
ing a less rounded form with a longer hinge-margin, more definite
terminal angles, and much more numerous and smaller teeth which are
nearly continuous. In our specimens of B. glomerula of corresponding
size, there are about teu teeth in each series and they are about one-half
as large. A.ccording to Mr. Dall's figures, the umbos of his species are
larger than in the more northern form, but our specimens of his species
have the umbos smaller than is indicated by his figures. The position
of the beaks and form of the ligamental area is nearly the same in both
species; but the latter appears to be a little wider in ours and the
beaks are a trifle more oblique. The external sculpture is similar but
the radial lines are decidedly stronger and less numerous in glomerula.,
and the sculpture is quite different in the two valves, while in ours
there is no perceptible difference. B. inrequisculpta (Smith) is also a
closely allied species which Mr. Dall considers identical with B. glome
1·ula. Mr. Smith's figures are quite different from those of Mr. Dall,
and also from our West Indian specimens of the latter, and still more
different from B. abyssorum.

BATHYARCA PROFUNDICOLA (Verrill).

(Plate LXXVIII, fig. 2.)

Arca profundicola VEHRILL, Trans. Conn. Acad., VI, p. 439, pl. XLIV, figs. 23,
23a, 1H85.-DALL, Bull. Mus. Compo Zoiil., XII,!,. 245, 1886.

Macl'odon pl'ofundicola DALL, Bull. U. S. Nat. Mus., No. 37, p.42, pI. XLVI, figs. 23,
23a, 1889.

A very few specimens, at three stations, between N. lat. 400 29', W.
long. 66°4', and N.lat. 370, W.long. 710 54', in 1,769 to 2,620 fathoms,
1884 and 1885. Also among Foraminifera, station 2385, N.lat. 28° 51',
W, long. 88° 18', in 730 fathoms.

BATHYARCA ANOMALA, new species.

(Plate LXXVII, fig. 8.)

Shell small, oblong, inequilateral, much swollen with large prominent
umbos, and pointed beaks, curved strongly forward and considerably
separated, owing to the unusually wide, lanceolate, lig-amental area,
which is covered behind the beaks with the remains of a dark thick
ened ligament. Dorsal margin straight for nearly its entire length;
anterior aud posterior ends broadly and about equally rounded, the
posterior a little the more swollen below and longer; ventral margin
broadly 'rounded, a little prominent in the middle, with a slight byssal
indentation iu front. Snrface everywhere covered with fine, regular,
raised, radiating lines which are decussated by finer lines of growth;
the rather thin brown epidermis is scaly or chaffy on the radii, espe
cially toward the margins, where it forms minnte points. Hinge-margin
considerably thickened, increasing in strength toward the ends; in the
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middle, where it is narrowest, it is nearly smooth and rounded, with
only slight indications of one or two transverse teeth on each side;
next these there are two or three somewhat oblique, slightly divergent,
irregular, longitudinal, slightly striated and crenulated folds, separated
distally by rather deep grooves nearly parallel with the inner margin.
The inner edge of the ventral margin is thin and plain.

Length, 8.5 mm.; height, 7 mm.; thickness, 6 mm.
One living specimen (No. 74081) was dredged by the Bache at station

52, oft· Cashes Ledge, in 27 fathoms, 1874.
As only a single specimen has been found, it is possible that it is but

an abnormal variety, although it appears to have been healthy and
well-grown in every respect. It is related to B. pectunculoides (Plate
LXXVII, fig. 6), but differs remarkably in the character of the hinge,
which has the transverse teeth scarcely discernible, and oblique, irreg
u)ar folds on the distal parts of the margin, and also in the greater
width of the ligamental area.

Family LIMOPSIDlE.

LIMOPSIS SULCATA, new species.

(Plates XCII, fig. 2; XCV, fig. 9; XCVI, fig. 1.)

Shell very oblique" (young specimens are less oblique and in some
cases are more nearly circular), broad-ovate, the posterior ventral mar
gin much produced and obtusely rounded; auricles only slightly devel
oped. The dorsal margin is short and straight, with a narrow, smooth
area beneath the beaks; the anterior margin is subtruncate, or very
obtusely rounded; the ventral margin is oblique, broadly rounded,
forming an obtusely rounded angle with the posterior margin, which is
strongly sloping and only a little convex. The umbos are small and
somewhat prominent; the beaks small, pointed, and curved inward.
The entire surface is covered with strongly marked, concentric grooves
and prominent rounded, narrow ribs; the latter are .cro~sed by -numer
ous fine, radiating, incised striations, which divide them into beadlike,
or squarish, portions, which are most obvions on the middle and pos
terior parts and become very faint anteriorly. The hinge-margin is
much thickened aud bears a curved series of rather large, flattened
teeth, of which about eight are situated in front of the beaks and about
ten behind them; those nearest the cpnter are small; the resilial pit
extends upward to the beak in the form of a small triangular depression.
The inner surface of the shell is marked by fine, radiating strire; the
margin is thickened and cut away near the edge; no crennlations have
been observed in our specimens.

Greatest length, 12 mm.; greatest height, 13 mm.; breadth, 6 mm.
A number of separate valves, at about ten stations, between N. lat.

400 8', W. long. 680 45', and N. lat. 37° 7' 4/1, W. long. 74° 35' 40/1, in
64 to 349 fathoms, 1880-1884.
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LIMOPSIS MINUTA (Philippi).

VOL. XX.

(Plates LXXV, fig. 1; LXXVIII, fig. 7.)

Limo]lsis minuta VERRILL 'frans. Conn. Acad., V, p. 576, 1882; VI, p. 280, 1884;
Expl. Albatross, Report U. S. Com. Fish and Fisheries for 1883, 1'.577,1885.-
SMITH, E. A., Report Voy. Ohallenger, Zool. Lamellibranchiata, XIII, p. 258,
1885.-DALL, Bull. Mus. Compo Zoiil., XII, p. 236,1886; Bull. U. S. Nat. MilS.,
No. 37, 1'.42, 1889.-Bl'sH, Bull. Mus. Compo Zool., XXIII, p. 235, pl. I, fig. 8,
1893.-LoCARD, Campagne du Oaudan, Annales de l'UniversiM de Lyon, p.
198, 1896.

A very common and abundant species, at eighty-two stations, between
N. lat. 44° 7' 30", W. long. 57°16' 45/1, and N. lat. 35° 49' 30/1, W. long.
74°34' 45", in 116 to 2,221 fathoms, 1880-1887. South to Barbados, in
30 to 2,221 fathoms.-Dall.

LIMOPSIS AFFINIS Verrill.

(Plate LXXV, fig. 2.)

Limopsis affinis VERRILL, 'frans. Conn. Acad., VI, p. 442, 1885.

Two live specimens, at station 2092, N.lat. 390 58' 35/1, W. long. 710
30", in 197 fathoms, 1883.

LIMOPSIS PLANA Verrill.

(Plate LXXV, fig. 5.)

Limopsis sp. (f) VERRILL, 'frans. Conn. Acad., V, p. 280, 1884.
Limopsis plana VERRILL, 'frans. Conn. Acad., VI, p. 441, 1882; Expl. Albat,·oss,

Report U. S. Com. Fish and Fisheries for 1883, p. 577, 1885.
lAmopsis alwita, var. plana DALL, Bull. U. S. Nat. Mus., No. 37, p. 42,1889.
Limo]lsis plana BUSH, Bull. Mus. Compo Zool., XXIII, 1'1" 240, 244, pl. II, figs. 19, 20,

1893.

Three live specimens and one valve, at two stations, between N. lato
380 22', W. long. 700 17'30/1, and N.lat. 370 40' 30", W.long. 70°37' 30",
in 1,825 to 2,221 fathoms, 1883-1886. South to Dominica, West Indies,
ill 1,131 to 2,221 fathoms.-Dall.

The largest specimen, from station 2710, is 18.5 mm. long; 18.5 mm.
high; hinge-margin, 11 mm. long; ligamental area, 3 mm.long.

LIMOPSIS AURITA (Brocchi) Jeffreys.

(Plate LXXV, fig. 3.)

? Area aurita BROCCHI, Conch. foss. Subap., II, p. 485, 1'1. XI, fig. 9 (t. Jeffreys).
Limopsis aurita JEFI,'REYS, British Conch., II, p. 161, pl..IV, fig. 3, 1864; V, 1'1. xxx,

fig. 1, 1869.-SMITH,. E. A., Report Voy. Ohallengm', Zool., LameUilJranchiata,
XIII, p. 257, 1885.-DALL, Bull. Mus. Compo Zoiil., XII, p. 237, 1886; Bull. U. S.
Nat. Mus., No. 37, p.42, 1889.-LoCARD, Campagne dn Oaudan, Annales de

. l'Universite de Lyon, p. 197, 1896.
Not Limopsis anrita, variety, VERRILL, 'frans. Conn. Acad., VI, p. 440, 1885.

One valve, among Foraminifera, station 2385, N.lat. 28° 51', W.long.
88° 18', in 730 fathoms. South to Grenada, in 21 to 1,582 fathoms.
Dall.



--------_._-------------------
~o.1l39. DEEP-WATER MOLLUSOA-VERRILL AND BUSH. 847

The northern. specimens (L. projundicQla) formerly referred doubt
fnlly to this species prove to be distinct. The single specimen now
inclnded agrees well with a specimen of the fossil form from Enrope.

LIMOPSIS PROFUNDICOLA, new species.

(Plates LXXV, fig. 4; LXXXIII, fig. 4.)

Limop8i8 a,urita, variety (f) VERRILL, Trans. Conn. Acad., VI, p. 440, 1885.

Oomparatively few specimens, at ten stations, between N. lat. 410 7/,
W. long. 65°26' 30", and N. lat. 360 47', W.long. 73°9' 30", in 1,525 to
1,859 fathoms, 1884-1886.

Pamily MYTILID.1E.

CRENELLA FRAGILIS Verrill.

(Plate LXXXIII, figs. 1,2.)

Grenella fl'agili8 VERRILL, Trans. Conn. Acad., VI, p. 444, 18S5.-DALL, Bull. U. S.
Nat. Mus., No. 37, p. 40, 1889.

One valve and a fragment, station 2265, N. lat. 37° 7' 40", W. long.
740 35' 40", in 70 fathoms, 1884.

GLOMID1l<J, new family.

Olominw VERRILL and BUSH, Amer. Journ. Sci., III, pp. 53, 59, January, 1897.

Shell short,ronndish at both ends. Hinge-plate with a row of trans
verse teeth each side of the middle. Ligament thick, elongated,
attached for most of its length to the inner surface of the posterior
hinge-plate and rnnning forward in a narrow groove beneath the
beaks, so that its anterior portion is external and its thickened pos
terior portion is partly internal. No pallial sinns. Animal not known.

This group includes, so far as known, only the genus Glomus Jef
freys, which has been referred by several writers to the A.rcidro, and by
others to the Ledidro, fI'om both of which it differs widely. Its rela·
tions to the Nuculidro are somewhat uncertain, owing to our ignorance
of the soft parts. In the form and position of the ligament it differs
entirely from all other genera of Nuculidro and IJedidro.

A more mature consideration of this group, since the publication of
our former article, leads us to consider it as a family distinct from
Nuculidro.

GLOMUS Jeffreys.

GlomU8 JEFFREYJ, Annals Mag. Nat. Rist., p. 433, November, 1876.-VERRH.L and
BUSH, ArneI'. Journ. Sci., III, pp. 53, 59, January, 1897.

Type.-G1Qmus nitens Jeffreys.
Shell thin, smooth, snbequilateral, ronnded at both ends, with the

beaks turned forward. No lunule or escutcheon. Hinge with two
series of obliquely transverse teeth; a smalliatemi tooth may be present.
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The following are described species:
G. nitens Jeffreys, North Atlantic (Europe) and from off'Marthas

Vineyard south to off Rio de la Plata (America); G. je.tfreysi Smith;
G. simplex Smith, and G. inmquilateralis Smith, West Indies; G. japon
icus Smith, off Japan.

GLOMUS NITENS Jeffreys.

(Plate XCVII, figs. 1,2.)

GlomuB uiteuB JEFFREYS, Annals Mag. Nat. Rist., p. 433, November,1876; Proc.
Zool. Soc., London, p. 573, pI. XLV, fig. 5, June, 1879.-VERRILL, Trans. Conn.
Acall., VI, p. 231, 1884; Expl. Albatro88, Report U. S. Com. Fish and Fisheries
for 1883, p. 576, 1885.-SMITH, E. A., Report Voy. Challenger, Zoiil., Lamelli
branchiata, XIII, p. 248, 1885.-DALL, Bull. U. S. Nat. Mus., No. 37, p. 46,1889,
VERRILL and BUSH, Amer. Journ. ScL, III, p. 53, figs. 1, 2, January, 1897.

The specimens which we refer to this species agree closely in size and
form with Jeffreys's figures, but there is in both valves a small submar
ginallateral tooth just beyond tbe posterior series of teeth, and in the
rigbt valve a similar but less prominent obe just beyond the anterior
series. These are not mentioned in Jeffreys's description. In tbe pos
terior series there are fewer teeth than in his figure and they bave an
acute, oblique, V- shaped outline and are but little raised ; in the ante
rior series there are four larger, oblique teeth which are not so dis
tinctly V-shaped, owing to their oblique position and because tbe sur
face of the binge-plate is turned downward. Tbe posterior ligament is
strong, long, wedge-shaped, widest distally where it occupies most of
the width of the hinge-plate; the narrow prolongation runs forward
under the beaks in a narrow groove. There is a thickened, edentulous
space under the beaks, separating the two series of teeth, which has,
when highly magnified, a very small, angular notch in tbe middle of its
lower edge, which in our specimen is filled with what appears like the
remains of a resilium; there is also a very minute, V-shaped notch in
the external margin. The beaks turn forward. The pallial impres
sion is rather indistinct, but appears entire. Interior somewhat lus
trous, but not at all nacreous.

Two imperfect specimens, at two stations, off Marthas Vineyard and
off Delaware Bay, in 1,544 and 1,608 fathoms, 1883 and 1886. South to
Rio de la Plata, in 294 to 1,900 fathoms.-Dall and Smith.

REVIEW OF THE GENERA OF LEDIDlE AND NUCULIDlE OF THE ATLAN
TIC COAST OF THE UNITED STA'l'ES.'

These families are often united by modern malacologists under a sin
gle family (Nuculidffi), while others regard them as distinct. They are
certainly closely related anatomically, as well as by the structure of the
shell. Thus all the members of both families have a single pair of

j Au abstract of the portion of this article relating to these families was published
in tho American Jourual"of Science, III, p. 51, January, 1897.
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simple "foliobranchiate" (or protobranchiate) gills; two pairs of large
labial palpi, the outer ones furnished with long extensile labial tenta
cles; a large muscular foot witll an expanded, concave, terminal disk,
adapted for rapid motions in jumping and swimming, as well as for
creeping; and all have two series of transverse or oblique teeth on
the hinge-margin. The peculiar structures of foot and gills appear
together elsewhere only in the family Solemyidre, which is evidently a
related group, though it lacks hinge-teeth and has a very different shell.
As these three families have gills of a peculiar and simple structure,
each one consisting of two rows of flat lamellre, attached to a single
stem, they have recently been regarded as forming a special order
(Protobranchiata).
. This group is of special interest because of its great antiquity.
I~arge numbers of fossil forms very closely allied to existing genera
and species occur even in Silurian and Devonian formations.

Thus the common living genera Nucula and Leda are represented by
numerous Devonian species, many of which can not be separated from
the recent forms, even as subgenera, by any tangible characters. Other
species of the same age, referred to Palwoneilo, agree in nearly all essen·
tial characters with the living genus Tindaria. These fossil shells are
generally larger and stronger tlian the corresponding living species.
Many Palreozoic genera which are now extinct were as highly organized
and as much specialized as their living allies.

The thin·shelled, strongly siphonate genera, such as Yoldia, Yoldi
ella, etc., do not appear so early in geological time and may be regarded
as more modern specializations of the Leda-like forms. They are also
the forms that swim and jump with the greatest activity. Therefore
the thin and light character of their shells may be regarded as having
been secondarily acquir~d, partly in consequence of their active move
ments, in which a heavy shell would be disadvantageous, and partly
because the development of long siphons enables them to live concealed
much of the time beneath the surface of the soft mud in which they
generally live. In Solemya the shell is still lighter and thinner, in
accordance with more developed swimming' habits, combined with bur
rowing when at rest. Such forms as Nucula and Tindaria, which have
no siphon tubes, must live at or near the surface of the mud, over which
they creep with their large expanded pedal disk. These have, for their
protection, comparatively solid shells similar to those of Palmozoic spe~

cies, in form, texture, aud sculpture.
The family Nuculidre differs from Ledidrn mainly in having no SIphon'

tubes, the mantle edges being completely disuuited. The Ledidre are
remarkable for the great variations in the structure of the hinge-teeth,
ligament, cartilage, and mantle, as well as in the form of the shell.
The pallial sinus may be wanting or well-developed. Some genera
have long united siphons (Yoldia); some have shortpr ones, more or less
separated (Leda); while in Tindaria, there is no true siphon, but only an

Proc. N. M. vol. xx--54.
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efferent orifice differentiated. The ligament may be wholly external,·
as in Malletia, Tinda,ria, etc., or it may be rudimentary and replaced
by an internal cartilage or "resilium," or both may coexist in varying
degrees of development and degeneration. The hinge- teeth may be very
numerous and regularly V-shaped in each series, or they may be com
paratively few and irregnlar, sometimes becoming obliqne and lamelli
form (Silicula). The beaks generally turn backward (Yoljlia, Leda,
Nucula), but in Malletia, Tindaria, and some other genera they turn
forward. On this account, when there is neither pallial sinus nor
externalli~ament,it is often difficult, if not impossible, to tell which is
the anterior end of the shell without tbe soft parts. Hence many fos·
sil and some recent species have probably been reversed in the descrip
tions. Thus many of the Palreozoic species referred to Nucula are
described as having tbe beaks turned forward, tbe longer end of the
shell being considered posterior, but in modern Nuculm the beaks turn
backward and the sborter end is posterior. Many of the deep-sea
species with small, thin shells show no distinct muscular nor pallial
scars, which increases this difficulty. When a differentiated external
ligament is present, we have assumed that it is posterior to the beaks
(opisthodetic), though a narrow extension usually runs under and for·
ward of the beaks in a groove. When the shell of a dimyarian bivalve
ga,pes posteriorly, the existence of a siphon may generally be assumed;
for otherwise the internal soft parts would be exposed to enemies. The
existence of a posterior rostrum or a protrusion of the posterior margin
defined by an inferior emargination indicates the existence of a siphon,
or at least an anal tube, but these organs may exist without such mod·
ifications of the shell. If these rules be applied to Palreozoic forms we
must conclude that tberostrate and subrostrate forms of Palmoneilo,
etc., had some sort of a siphon, and therefore were not true Nuculidre.

Numerous Palreozoic species referred to the genus Palmoneilo proba
bly belong to or near the Tindarinre. Some of the species 1 from the
American Devonian rocks can hardly be distinguished from Tindaria
by any important structural characters, unless it be the form of the
teeth, It is probable that Nuculites and several related genera belong
near this division, for they have an external ligament and no resilium.
In these genera the plain, transverse teeth are very numerous and
more simple tban in the modern genera, seldom showing any trace of
the acute, V-shaped form characteristic of most modern genera, though
in some species the teeth are slightly angulated in the middle.

Mr. Dall has proposed the family Ctenodontidre 2 to include numerous
Palreozoic species belonging to Otenodonta, and allied genera, some of
which Zittel and others refer to Arcidre on account of their thickened
pectunculoid shells. They seem to be allied rather to Tindarinre.

1 For example see P. constricta Hall, P. plana Hall in Palreontology of New York,
V, Pt. I, pp. 333, 334, pI. XLVIII, figs. 1-28, 1885.

2 Trans. Wagner Free Inst., III, p. 515, 1895
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variant of Nucula, of
There was, therefore,

The Ledidre, as here understood, were dividedinto five subfamilies by
Fischer, namely:

(1) Cucullellinre = Ctenodontidre Dall + Palwoneilo and Oardiolaria;
(2) Sareptinre (for Sarepta only); (3) Ledinre; (4) Malletinre (including
Tindaria); (5) Lyrodesmatinre (for ancient fossil forms like Lyrodesma,
bnt inclnding the living genns Phaseolus or Silicula). An additional
group was formed for some other doubtful fossil genera. The second
of these groups is not well founded, for Sa,repta agrees closely with
Yoldia, except in the alleged absence of a pallial sinus, but its gaping
shell indicates a siphon tube. The fourth should not include Tindaria,
which lacks the pallial sinus and siphon tubes characteristic of the
rest of the group and should be taken as the type of a new subfamily.
The fifth should not include Phaseolus, which differs widely from the
fossil forms and belongs in the Ledinre. The other genera of this
group are referred to Trigoniadre by other authors, and that wonld
seem to be a more correct arrangement.

Family NUCULIDJE.

NUCULINA d'Orbigny, 1841:t

Pleurodon S. WOOD, 1840.
Nuculina D'ORBIGNY, 1845.
Nucinella S. WOOD, 1848.
Nuculina VERRILL and BUSH, Amer. Journ. Sci., III, pp. 53, 59, January, 1897.

We have included Nuculina in the Nuculidre with some doubt,
because authors differ as to its structure. Some state that its liga.
ment is wholly external and others to the contrary. Fischer places it
in the Arcidre, near Lirnopsis, but it has no ligamental area.

Mr.Dall kindly forwarded to us excellent unpublished figures of two
American species of this genus. In these the thickened ligament is
external to the hinge-plate, on the end of the shell which is destitute
of a lateral tooth, and is the shorter (posterior Y). The beaks turn
toward this end. Mr. Dall states that the shells are not distinctly
nacreous within.

The following are some of the known species:
N. miliaris Deshayes; N. ovalis S. Wood; N. calabra Seguenza,

fossil; N. munita Carpenter, from the Catalin Islands; N. sulcata A.
Adams, from Korean Straits; N. adamsi Dall, from Florida and the.
West Indies.

NUCULA Lamarck, 1799.

Nucula LAMARCK, Prodrome d'une Nouy. c1. des Coquilles, p. 87, No. 104, 1799.
Nuculana LINK, Beschr. Rost. Samm1., p.155, 1807 (not of Adams, 1858, nor of

Harris, 1897).
Nucula DALL, Bull. ·Mus. Compo Zoo1., XII, p. 245, 1886.

Type.-Numtla nucleus Lamarck.
Nuculana (Link) was an exact synonym or

earlier date, as the description plainly shows.
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no valid excuse for applying it to a different group (Leda), that had
already received a valitl name, as was done by H. andA. Adams.

That a-species belonging to Leda was mentioned by Link does not
alter the case, for all the species of Leda and Yoldia then knowu were
referred to Numda by Lamarck and all other conchologists.

NUCULA PROXIMA Say, variety OVATA, new.

(Plates LXXXI, fig. 6; LXXXVIII, fig. 5.)

f~V~d~~p.~wby this name a single-specimen which differs so widely
iu;f~f.IW,fRomBt,heordinary type of Nucula proxima that it could well
~. takell fol,\ I\> ,distinct species if it had occurred in large numbers or
in a remote 10cality~ It is broad-ovate or elliptical in form and much
less angular and oblique than the typical proxima. It is decidedly
compressed with the umbos much less prominent than usual. The
surface is glossy, grayish white~ marked with distinct lines of growth
and microscopic radiating striro. The anterior end is evenly rounded
and more produced than in proxima; the ventral margin is broadly
and evenly rounded; the posterior end is obtuse, slightly produced and
scarcely angulated; the postero-dorsal margin is convex and slopes
much less rapidly than in proxima, so that the posterior end is more
evenly rounded and broader. Internally the margin is plain. The
hinge-teeth are much as inprQxima, but the two series are less curved
and meet in a broad angle.

Length, 3.5 mm.; height, 3 mm.
One live specimen (No. 734(7), station 863, in Vineyard Sound, off

Cuttyhunk, iu 18 fathoms, 1880.

NUCULASUBOVATA, new species.

(Plates I.XXXI, fig. 8; LXXXIII, fig. 5.)

Shell small, broad·ovate, with somewhat prominent umbos, and
rather acute, somewhat prominent beaks behind the middle. Surface
smooth and lustrous, covered with rather regular, concentric lines of
growth, which are scarcely visible to the naked eye. Epidermis thin,
pale yellowish green. The antero-dorsal margin is nearly straight at
first; then, forming a convex curve, slopes gradually to the bluntly
rounded anterior end which is somewhat produced but -not angulated;
the postero-dorsal margin is convex, sloping rapidly, and forms a slight
ronnded angulation in the middle of the posterior end, where it joins
the broadly rounded, ventral margin. Hinge-margin rather broad and
strong in proportion to the size of the shell, with a moderately large
rounded, slightly oblique chondrophore projecting .considerably within
the margin. The portion of the hinge-plate behind the beaks is con
siderably sh01'ter than that in front and bears about SiX,' strong,
V,shaped teeth of which the two distal ones and the two proximal ones
are much smaller than the others; l!l front of the beaks it is broad and
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strongly curved, and bearFl about nine broad, elevat('d, strong, trans
verse teeth of which five or six in the middle are much larger than the
others; above these the outer hinge·margin is somewhat expanded and
everted. There is a thin, continnons ligament both before and behind
the beaks. Epidermis thin, pale greenish yellow. The.,iIlJ.Der\~litral

margin is thin and plain.
Length, 4.9 mm.; height, 3.9 mm.
Some of the smaller specimens have a narrower arrdl~thickened

hinge-plate with the teeth more delicate than in thEl'typei \ . :'~

Four specimens, at four stations, between N.latr4!9tl;[:W.long;71~

14' 30", and N. lat. 37° 8', W. long. 740 33', in 157 to 444 fatho~~

1881-1885.
Tbis species has some resemblance to N. tenuis, but it is much less

oblique and more elongated ill form, and is less inequilateral, tbe pos
terior end not being subtruncated, wbile tbe anterior end is narrower,
relatively shorter, and much less oblique. 1'he hing!'l·margin is.also
different; the teeth are fewer and much stronger, and the liillge-iriargin
much broader, while the chondrophore is smaller, ~ore rounded, much
less oblique, and projects freely from the inner hinge-margin instead of
being united closely to it.

It also bears some resemblance in form to Nuoula pernambuoensi,s
Smith,I but there are marked differences ill the hinge and number of
teeth.

NUCULA GRANULOSA Verrill.

(Plates LXXXI, fig. 2; LXXXVIII, fig. 8.)

Nuoula granulosa VERRILL, Trans. Conn. Acad., VI, p.280, 1R84; ExpL Albatros8,
Report U. S. Com. Fish and Fisheries for 1883, p.576, 1885.-DALL, Bull. U. S.
Nat. Mus., No. 37, p. 42, 1889.

Taken at about sixteen stations, between N. lat. 410 5.'3', W.long. 650
35', and N. lat. 38° 36' 3", W. long. 730 6', in 384 to 1,061 fathoms,
J880-1886.

NUCULA VERRILLII Dall.

(Plate XCV, fig. 10.)

NU0117a trigona VERIULL, Trans. Conn. Acad., VI, p. 438, 1885 (not Bronn, 1849, not
Seguellza, 1877).

Nuoula ve1'Tillii DALL, Bull. Mus. Compo Zoo}., XII, p. 248,1886; Bull. U. S. Nat.
Mus., No. 37, p. 42,1889; Proc. U. S. Nat. Mus., XII, p.257, pI. XIV, fig.4, 1889.-
BUSH, Bull. Mus. Compo ZooI., XXIII, pp. 240, 243, pI. I, fig. 6, 1893. .

Comparatively few specimens, at six stations, between N. lat. 39° 43'
45", W. long. 70° 7', aud N. lat. 31;047', W. long. 730 9' 30", in 1,140 to
1,825 fathoms, 1884-1886. Sonth to Yucatan, in 430 to 1,685 fathoms.
Dan.

J Report Voy. Challenger, Zool. Lamellibranchiata, XIII, p. 227, pI. XVIII, figs.
1O-lOa, 1885.
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NUCULA CANCELLATA Jeffreys.

(Plates LXXXIi fig. 3; LXXXVI, fig. 5.)

Nucula cancellata VERRILL, Trans. Conn. Acad., VI, pp. 231, 280,1884; Expl. Alba
tro88, Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885.-DALL, Bull.
U. S. Nat. Mus., No. 37, p. 42, 1889; Proc. U. S. Nat. Mns., XII, p. 258, 1889.

A very abundant species, at forty-four stations, between N. lat. 420
47', W. long. 61° 4', and N. lat. 37° 27', W. long. 730 33', in 384 to 2,033
fathoms, 1883-1887. South to off Tobago, West Indies, in 880 fathoms.
Dall.

Family LEDID....E.1

Subf'axnily LEDIN2HJ.

LEDA Schumacher, 1817.

Leda VERRILL and BUSH, Amer. Journ. ScL, III, pp. 54, 62, January, 1897.
Nuculana HARRIS, Cat. British Museum, p. 348, 1897 (not Link, 1807).

Type.-Leda rostrata (Montagu, 1808).
This genus has been variously extended and restricted by authors,

and several subgeneric and sectional groups have been proposed. In
the more extended sense it is scarcely capable of a definition that will
distinguish it from Yoldia, etc.

We proposed, therefore, to restrict it to the typical species, snch as
L. cuspidata Gonld, L. caudata (Donovan), L. pernltla (Miiller), L. tenu
isulcata (Couthouy), andmany others closely related. These have along,
tapered, bicarinate rostrum, and well-developed siphon tubes, partially
united. The palpal tentacles are long, flat, tapered, and arise external
to the bases of the outer palpi, which are broad with slender, acute,
posterior tips.

Mr. Harris quotes rostrata Linnreus as the type of his Nuculana, but
no such species occurs until Gmelin's edition, 1790; rostrata Chern
nitz, 1784, used by Schumacher as the type of Leda, is now considered
the same as fluviatilis Sowerby and also Schrreter, 1779; rostrata
Lamarck, 1819, is the same as pernula Miiller, 1774 or 6~, sothatin
using rostrata Montagu, 1808, we avoid confusion of names. without
leading to any misunderstanding of the form of the shell, for all of the
above species have the same rostrated form.

LEDA BUSHIANA Verrill.

(Plates LXXIX, fig. 8; LXXXII, fig. 9.)

Leda bU8hiana VERRILL, Trans. Conn. Acad., VI, pp. 229,280,1884; Expl. Alba
tro88, Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885.-DALL, Bull.
U. S. Nat. Mus., No. 37, p. 44, 1889.

A few specimens, off Cape Hatteras, North Carolina, in 516 fathoms,
1883. South to Florida Straits, in 120 to 516 fathoms.-Dall.

I Nucmlanidre Harris, Australian Ter. Moll., Cat. British Museum, p. 348,1897.
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LEDA PERNULA (MUller).

(Plate LXXXII, fig. 2.)

Leda pernula G. O. SARS, Mollusca Reg. Arcticoo Norvegioo, p. 35, pI. 5, figs. 1
a-d,1878.-JEFFREYS, Proc. Zool. Soc., London, p. 574, ,June, 1879.-VER
RILL, Proc. U. S. Nat. Mus., III, p. 401, 1881; Trans. Conn. Acad., V, p. 572,
1882; not VI, p. 280, pI. xxx; figs. 14, 14a, 1884.-Not DALL, Bull. U. S. Nat.
Mus., No. 37, pI. XLV, figs. 14, 14a, 1889.

Found at a number of stations between N.lat. 46° 23', W.long. 52° 45',
and N.lat. 37° 8', W.long. 74° 33', in 25 to 471 fathoms, 1872-1885.

LEDA CAUDATA (Donovan).

(Plate LXXXII, fig. 1.)

Area caudata DONOVAN, British Shells, pI. LXXVIII; Chenu ed., p. 50, pI. XVII,
• figs. 8-12.

Leda caudata LOVEN, Ind. Moll. Scand., p. 34.-GOULD, Rep. on Invert. of Mass.,
Biuney's ed., p. 165, fig. 471, 1870.-TRYON, Amer. Mar. Conch., p. 182, pl.
XXXVIII, figs. 494, 495, 1873.

Leda pernula VERRILL, Trans. Conn. Acad., V, p. 572,1882, in part; VI, p. 280,
pI. xxx, figs. 14, 14a, 1884.-DALL, Bull. U. S. Nat. Mus., No. S7, pI. XLV,
figs. 14, 14a, 1889.-(') BUSH, Bull. Mus. Compo Zoo!., XXIII, p. 234, 1893.

Leda caudata VERIULL and BUSH, Amer. Journ. Sci., III, p. 54, fig. 19, January,
1897.

This deeper-water form, previously identified as Leda pernula, was
found at a very few stations between N.lat. 420 57', W.long. 690 50', and
N.lat. 370 16' 30/1, W.long. 740 20'36/1, in 102 to 641 fathoms, 1874-1885.

LEDELLA Verrill and Bush, 1897.

Junonia SEGUENZA, Nuculidi terziarie morid. d' Ital., R. Acad. Lincei, p. 1175,
1877 (not of HUBNER).

Ledella VERRILL and BUSH, Amer. Journ. Sci., III, pp. 54, 62, January, 1897.

Type.-Ledella messanensis (Seguenza).
This group includes a large number of small species,both living and

fossil, in which the shell is rather short, usually ovate or swollen, with a
small, acute or subacute unicariate rostrum, situated medially or sub
medially, and defined below by an emargination or undulation in the
postero-ventral margin. The postero-dorsal margin is convex. The
escutcheon or ligamental area is very distinctly defined by the carina,
but is not sunken. The chondrophore is usually small bu.t distinct. The
siphon tubes are separate, at lel)Jst in some species. It includes numerous
minute tertiary species referred by Segueuza to the section of Leda
named by him Junonia, and also a considerable number of recent deep
water species generally described by authors under Leda. As the
llame Junonia was preoccupied, the group, which seemed to be of generic
value, required a new name.

The following species appear to belong here:
L. seminula (Seguenza), L. nicotrw (Seguenza), L. peraffinis (Se-
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guenza.}, L. rectidorsata (Seguenza), L. confusa (Seguenza), fossil; L.
80lidula (Smith) and L. semen (Smith), from off Brazil; L. conjinis
(Smith), off the Azores; L. inopinata (Smith), L. prolata (Smith), and
L. ultima (Smith), from the Pacific; L. messanensis (Seguenza), from
off the Barbados, northward; L. messanensis (Seguenza) val'. sublmJis
Verrill and Bush, off Delaware Bay, northward; and L. parva Verrill
and Bush, oft' Marthas Vineyard.

LEDELLA MESSANENSIS (Seguenza).

(Plate LXXXI, fig. 9.)

Leda acuminata JEFFREYS, Ann. Mag. Nat. Rist., p. 69, July, 1870 (not VON
BUCH).-SEGUENZA, Nllculidi terziarie merid. d'Ital., R. Acad. Lincei, 1877,
p. 1175, pI. III, figs. 15, 15a, 15e.

Leda me88anenBi8 JEEFREY8, Proc. ZoO!. Soc. London, p. 576, June, 1879.-SMITH,
E. A., Report Voy. Challenger, Zoo!' Lamellibranchiata, XIII, p. 237, 1885.
DALL, Bull. Mus. Compo Zool., XII, p. 249,1886; Bull. U. S. Nat. Mus., No.
37, p. 44, 1889.

The shell which is here regarded as the true messanensis is small,
swollen, ovate, nearly equilateral, with a distinct, short, oblique rostrum
bent downward at the tip and separated from the body of the shell by
a distinct depression and-marginal indentation. The shell is thick and
solid for so small a species; its surface is covered with fine, regular,
raised, thin, concentric lines separated by wider concave grooves. The
hinge-margin is thick, strong, with about seven or eight, mostly strong,
nearly erect, and not crowded, teeth in each series. The chondrophore
is relatively large, triangular, and projects on the inner margin. The
epidermis is pale yellow. According to Jeffreys the siphon tubes are
long and separate.

Length, about 2.6 mm.; height, about 2 mm.
.A few specimens, at three stations-between H.lat. 38° 29', W.long.

73°9', and N.lat. 370, W.lo'lg. 710 54', in 965 to 2,620 fathoms, 1884-85.
South to the Barbados, in 32 to 2,033 fathoms.-Dall.

LEDELLA MESSANENSIS (Seguenza) variety SUBLEVIS, new.

(Plate LXXXI, fig. 7.)

Yoldia me88anen8i8, variety VERRILL, Trans. Conn. Acad., VI, pp. 227, 280, 1884;
Expl. Albatro8s, Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885.

Ledella nle88anen8i8, variety VERRILL and BUSH, Amer. Journ. ScL, III, p. 60,
fig. 13, January, 1897.

This variety differs from the form above described, principally in
having the concentric sculpture wholly or partially obsolete and in its
somewhat more elongated form. It bas nine or ten teeth in each
series, due perhaps to the larger size of the specimen.

Comparatively few specimens, at thirteen stations, between N. lat.
42° 47', W.long, 610 4', and N.lat. 380 20', W. long. 700 8' 30", in 1,188
to 2,033 fathoms, 1883-1886.
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LEDELLA PARVA Verrill and Bush.

(Plate LXXXI, fig. 1.)

857

Ledella parva VERRILL and BUSH, Amer. Journ. Sci., III, p. 54, fig. 18, January,
1897.

Shell minute, narrow-ovate, the anterior end the longer and obtusely
rounded, and the posterior end with a short, subtruncate, median ros
trum. Umbos somewhat swollen; beaks a little prominent and turned
slightly backward. The surface is nearly smooth, showing only micro
scopic lines of growth. The antero·dorsal margin is elongated, slightly
convex, and slopes very gradually to the rounded anterior end; the
ventral margin is broadly and evenly convex, but somewhat pinched up
posteriorly to form a slight emargination below the rostrum, which is
short, narrow, subtruncate at the tip, and is defined by a slight, iucon
spicnous ridge; the postero-dorsal margin is nearly straight and slopes
rapidly to the upper angle of the rostrum. The hinge·plate is strong,
considerably thickened, with a very obtuse angle at the beak; the ante
rior portion is the longer with the iilller margin convex, and the posterior
portion is the wider, more oblique, with the inner margin strongly con
cave; the plain outer margin is sharp and projects considerably above
the teeth which are strong, stand nearly erect; and are less V-shaped
than usual. There are about fifteen in the anterior series, of which
three or four proximal ones are quite small, and nine stonter ones in the
posterior series, including one very small one next the beak. The chon
drophore is rather small and deep with a distinctly projecting inner
edge.

Length, 3 mm.; height, 2 mm.
One valve (No. 78365), station 2689, off Marthas Vineyard, in 525

fathoms, 1886.
'fhis species seems to be closely allied to L. semen (Smith) from off

the coast of Brazil (Voyage of the Ohallenger), but that species, although
of the same size, has fewer teeth, nine of which are said be anterior and
twelve posterior.

PORTLANDIA March, 1857.

Portlandia V]<~RRILL and BUSH, Amer. Journ. Sci., III, pp.54, 62, January, 1897.

Type.-Portland'ia arctica(Gray) 1819 = Leda portlandica (Hitchcock).
We consider this a distinct genus, but would restrict it to the orig

inal type, unless a few species, which we have not seen, should prove to
oelong to it. In any case it does not appear that any of the northern
species of 'Europe and America that have been referred to it are really
closely allied to the type. In many respects this genus is intermediate
between Leda and Yoldia. In its closed shell, definite rostrum, etc.,
it agrees more nearly with the former, but in general outline, with the
latter.
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YOLDIA Moller, 1842.

VOL. XX.

Yoldia VERRILL and BUSH, Amer. Journ. SeL, III, pp. 55, 62, figs. 12, 16, Janu·
ary, 1897.

Type.-Yoldia hyperborea Torrell = Yoldia arctica Moller (not Gray).
We have restricted this genus to the typical forms, such as Y. lima·

tula (Say), Y. sapotilla (Gould), :Yo myalis (Oouthouy), and many closely
allied foreign species.

These have a nearly smooth, compressed, lanceolate, gaping shell,
more or less prolonged and tapered posteriorly, with a poorly defined,
wide rostrum, generally without carinations. The external ligament is
marginal, feebly developed, continuous under the beaks, and not much
differentiated from the general epidermis. The chondrophore is large,
concave, and projects within the margin. The pallial sinus is large
and deep. The siphon tubes and posterior pallial tentacle are long.
The palpal tentacles are long and tapered; in life they may extend
nearly to the end of the expanded siphon.

ADRANELLA, new subgenus of Yoldia.

Type.-Adranella casta, new species.
This subgenus is allied to Yoldia, but is distinguished by its oblong.

ovate, compressed form, with a broadly rounded, posterior end, having
a very small, nearly obsolete, rostrum. Surface sculptured with dis
tinct, raised, concentric lines. Hinge-plate and teeth strong. Resilium
occupying a distinct pit in the apex of a large shelf·like, triangular
chondrophore.

YOLDIA (ADRANELLA) CASTA, neW species.

(Plate LXXX, fig. 4.)

Shell small, oblong-ovate, somewhat compressed, inequilateral, with
the posterior end a little the longer and considerably the broader.
Umbos small; beaks curved inward and slightly backward. Alltero
dorsal margin slightly concave near the beak, a little convex opposite
the distal teeth; anterior end a little narrowed, obtusely ronnded;
ventral margin broadly and evenly rounded with a very faint undu
lation posteriorly; postero-dorsal margin a little convex, sloping less
than the anterior, and turning up at the end so as to form a slight,
hardly distinct rostrum. The hinge-plate is rather large and thick,
especially distally on each side, becoming narrow and turning upward
at the beak, where it is interrupted by a small, rather deep resilial
pit, which is bordered interiorly by It thickened extension of the hinge
margin forming a sort of shelf, the whole constituting a broadly trian·
gular chondrophore with the pit near its apex. The anterior series of
teeth contains twelve, of which three or four proximal ones are very
small, and form a series which curves upward, exterior to the chondro·
phore, and terminates at the superior. margin of the shell; the teeth
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become large, strong, and thick distally, with broad V-shaped bases
separateli by deep pits. In the posterior series, which is a little the
longer, there are eleven teeth corresponding in form and arrangement
with those of the anterior series. The exterior surface is regularly
sculptured with prominent,sharp, concentric, raised lines separated by
wider intervals. Interior very glossy. Muscular scars and pallial

.line not visible. Exterior sculpture clearly seen through the shell.
Length, 4.2 mm.; height, 2.8 mm.
One valve, among Foraminifera, station 2150, N. lat. 13° 34' 45/1, W.

long. 81° 20' 10/1, in 382 fathoms, 1884.

ORTHOYOLDIA Verrill and Bush, 1897.

Orthoyoldia VERRILL and BUSH, Amer. Journ. SeL, III, pp. 55,62, January, 1897.

Type.-Orthoyoldia scapina (Dall).
Shell oblong, gaping, blunt or rounded at both ends, without a dis

tinct rostrum; no carina. Pallial sinus large and broad. Teeth
numerous in both series. O. scapina (Dall), from oft' Brazil and O.
solenoides (Dall) from the West Indies.

MEGAYOLDIA Verrill and Bush, 1897.

Megayoldia VERRILL and BUSH, Amer. Journ. Sei., III, pp. 55, 62, fig. 17, January,
1897.

Type.-Megayoldia thracirojormis (Storer).
We bave established a new generic group for this large and well.

known species, which has sometimes been referred to Yoldia and some·
times to Portlandia. No closely allied species is known. It is proba
bly the largest known species of this family and is remarkable for its
broad, short, compressed form, with a very short, blunt, indefinite, pos·
tero-dorsal rostrum, and with a low radial ridge, ending in a postero·
ventral marginal lobe. Tbe cbondrophore is remarkably large and
strong, concave, striated within, and projects much within the margin
of the hinge-plate. The pallial sinus is large and deep. In ontline it
somewhat resembles typical Portlandia, but differs in being broader,
flatter, and gaping at both ends, and hI. having a strongly developed
external ligament. From Yoldia it also differs in the last character, as
well as in outline, but agrees with it in its compressed gaping shell.

The postero·ventral margin of the mantle forms a pouch-like protru
sion, corresponding to the radial ridge. The siphon tubes are long and
united; the posterior pallial tentacle is long and slender. The paJpi
are very large. Tbe palpal tentacles originate from the body-wall at
the base of the outer palpi; they are long and thick, with a large
furrow on one side.
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MICROYOLDIA Verrill and Bush, 1897.

VOL. XX.

Microyoldia VEllRILL and BUSH, Amer. Journ. Sci., III, pp. 56, 62, January, 1897.

Type.-Microyoldia regular-is (Verrill).
Shell small, tightly closed, veneriform, with the anterior end shortest

aud with the beaks turned forward. A posterior marginal ligament in
a distinct groove, continued under the beaks. Hinge-plate and teeth
rather strong; the anterior. series of teeth the shorter, forming a
marked angle with the posterior series. Resilium supported by a rela
tively large and strong chondrophore, placed on the surface of the
hinge.plate, distinctly behind the beaks and at the proximal end of the
posterior series of teeth. Pallial line indistinct.

The curious little shell for which this genus is proposed is remarkable
for its form and the size and position of the cartilage and chondro
phore, as well as for its few blunt teeth. If we are correct in our con
clusions as to the anterior and posterior ends, the beaks turn forward
as in Tindaria. The principal reason for considering the longer end
posterior is the existence of a well-formed ligament and groove along
that end and not on the shorter one.

MICROYOLDIA REGULARIS (Verrill).

(Plate LXXVIII, figs. 5, 6.)

Yoldia regularis VEHRILL, Trans. Conn. Acad., VI, pp. 228, 279, 1884.
Microyoldia regularis VERRILL and BUSH, Amer. Journ. ScL, III, p. 56, figs. 5,6,

January, 1897.

Thil'l species closely resembles the very young of Megayoldia thracim
jormis (Storer) Verrill and Bush, in the character of the hinge. Speci
mens of the latter measuring 3.5 mm. in length have tohe relatively
large, concave, cartilage-plate just before the beaks, which curve
strongly backward and are nearer the center of the shell, and the teeth
are more numerons and more slender.

In M. regularis the shell is cordate-ovate or veneriform. The beaks
curve strongly toward the short (anterior ~) end. There is on this end
a sunken lunular area defined by a slight groove which indents the
hinge-margin. The anterior (~) part of the hinge-margin is thickened
and incurved along the lunule and bears un inner ridge and four or five,
small, blunt teeth of which the proximal two project above the margin
in a dorsal view, the others are low and rather obscure. Under the
beak the hinge-plate is thickened, sinuous, edentulous for a short dis
tance'; back (~) of this there is a large, thick, oblique, concave chon
drophore which occupies the whole breadth of the hinge-margin and
pr~jects inward beyond it as a shelf-like border; beyond this there is a
series of six or seven prominent, blunt teeth. The externalliga~ent

lies in a distinct grove along a large part of the edge of the longer
(posterior~) dorsal margin and runs under the beak, but fades ont in
front of it. The pallial sinus is not visible, consequently it is not
possible to decide which is the anterior end.
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But one specimen from station 199, oft· Thatchers Island, in 98

fathoms, 1878, has been referred to this species, besides the type
specimens (No. 38420) station 1093, off Marthas Vineyard, in 349
fathoms, 1882.

YOLDIELLA Verrill and Bush, 1897.

Yoldiel/a VERRILL and BUSH, Amer. Journ. Sci., III, pp. 55, 63, January, 1897.

Type.- Yoldiella lucida (Loven).
This gronp includes a large number of small, mostly deep-sea species

with glossy, iridescent, ovate, and usually wedge-shaped shells, nearly
always llaving a slight antero-ventral sinuosity, which feebly defines
an obscure, blunt, rostal region, without any definite carination. The
shells do not gape, but close tightly except that at the rostral angle of
some species there may be a slight divergence. The internal cartilage,
which is often relatively large, occupies a simple notch which inter
rupts the hinge-margin more or less completely and generally shows
externally in a dorsal view; the notch usually terminates within, on
the inner or inferior surface of the hinge-plate and is often bounded
within by a slight ridge. A weak external ligament is present on the
postero-dorsal margin. A relatively small pallial sinus has been
observed in several of the species, but is usually indistinct. The
siphon ~ubes, as observed in a few of the species, are slender and
united for more than half their length.

The following are some of the species: :Y. lucida (Loven) Verrill and
Bush, Y.iris Verrill and Bush, and val'. stricta Verrill and Bush,
Y. inflata Verrill and Bush, Y. inconspicua Verrill and Bush, and Y.
je.tTreysi (Hidalgo) Verrill and Bush, off Cape Hatteras, North Caro
lina, northward; Y. d'issimilis Verrill and Bush, north of Cape Hat·
teras, North Carolina, northward; Y. fraterna Verrill and Bush, off
Chesapeake Bay, northward; Y. minuscula Verrill and Bush, and Y•
.~ubequilatera Verrill and Bush, off Delaware Bay, northward; Y. fri
gida (ToreH) Verrill and Bush, and Y. curta Verrill and Bush, off Mar
thas Vineyard, northward; Y. subangulata Verrill and Bush, and
Y. lenticula (MoHer) Verl·ill and Bush, val'. amblia Verrill and Bush,
Gulf of :Maine; Y. expansa (Jeffreys) Verrill and BUSh, oft' Grand
Banks; Y.pachia Verrill anlt Bush, southern; Y. hoylei tSmith) Verrill
and Bush, North Pacific.

YOLDIELLA LUCIDA (Loven) Verrill and Bush.

(Plates LXXVII, fig. 2; LXXX, fig. 3.)

Yoldia lucida LOVEN, Index Molluscorum, p. 34, 1846.
?Leda obesa STIMPSON, Proc. Boston Soc. Nat. Rist., IV, p. 113, 1851; Shells New

Eng., p.10, pI. II, fig. I, 1851.
Leda lucida JEFFREYS, British Concholog.V, V, p.173, pI. c, fig. 1, 1869.
Yoldia obesa GOULD, Rep. on Invert. of Mass., Binne)-'s ed., p. 155, fig. 463, 1870.
Leda obesa TRYON, Amer. Mar. Conch., p. 184, pI. XXXVIII, figs. 500, 501, 1873.
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Yold-ia obesu VERRILL, Amer. Journ. ScL, VII, pp. 46, 412, 503,1874.-SMITH and
HARGER, Trans. Conn. Acad., III, pp. 18, 23, 1874.-VERRILL, Explorations
Casco Bay, pp. 352, 368, 1874; Invert. Anim. Vineyard Sd., p. 396,1874.

Portlundia lucida G. O. SARS, Mollusca Reg. Arcticrn Norvegirn, p.37, pl. 4, figs.
8a, 8b, 1878.

Leda lucida JEFFREYS, Proc. Zool. Soc., London, p. 578, 1879.
Yoldia lucida VERRILL, Trails. Conn. Acad., V, pl. XLIV, fig. 1, 1882; VI, p. 279,1884

(in part); Expl. Albat,·oss, Report U. S. Com. Fish and Fisheries for 1883,
p. 576, 1885 (in part).-BusH, Bull. Mus.Comp. Zoo.!, XXIII, p. 233, 1893.

Yoldiella lucida VI<;RRILL and BUSH, Amer. Journ. ScL, III, p. 55, fig. 14, January,
1897.

Shell small, swollen, subovate, with a posterior angle, smooth, or
more or less striolate, iridescent. The umbos are but little prominent,
in front of the middle; the beaks interrupted or obliterated by the dark
central cartilage which occupies a relatively large notch intersecting
the entire thickness of the hinge-margin. The antero-dorsal margin is
convex with the edge a little expanded; it slopes rapidly from the
beak to the anterior end which is obtusely rounded; the ventral mar.
gin is broadly and regularly curved nearly to the posterior end where
there is a slight protrusion corresponding to a faint undulation of the
surface; the posterior end is somewhat wedge·shaped, a little com·
pressed and tapered, and makes a distinct but obtuse angle where it
joins the dorsal margin in line with a rounded posterior ridge running
from the convex part of the umbos; just below the angle the margin is
usually convex or subtruncate and without any definite lower angle;
the posterior dorsal margin slopes less rapidly than the anterior, is
nearly straight with the edge compressed and a little expanded into a.
thin keel which is usually slightly convex in the middle. The hinge
margin is strong, somewhat prolonged, scarcely angulated in the middle;
tIle part in front of the chondrophore is well-arched and bears, in the
largest specimens, nine or ten, sharp, prominent, angular teeth, of which
two or three nearest the beak are quite small; the posterior portion is
nearly straight, a little longer and narrower than the anterior and bears
about eleven thin, sharp, erect teeth, counting one or two minute proxi.
mal ones; a thin smooth margin extends outside both series of teeth.
The cartilage-pit is relatively large, in the form of a notch, and cuts
through the hinge-margin into the substance of the beak itself; it is
occupied by a dark brown resilium which usually shows plainly exter
nally. Just in front of the cartilage-pit on its border within the series
of teeth, there is a small conical, tooth-like process in both valves. The
ligament is thin and delicate. Externally the shell is covered with a
glossy, yellowish, or pale olive epidermis which reflects brilliant pris
matic colors; the surface is marked by faint lines of growth and fre
quently also with fine concentric grooves or sulci, especially toward
the ventral and anterior margins; in many specimens these are absent.

Length of one of the largest specimens, 7 mm.; height, 4.25 mm.;
breadth, 3.2 mm.

Found in small numbers, at many stations, between N. lat. 430 39',
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W.long. 69° 22'; and N. lat. 35° 12' 10", W. long. 74,0 57'15", in 22 to
516 fathoms, 1872-1885.

The most prominent character of this species is the relatively large
size of the cartilage-pit which intersects both the hinge-margins and
the beaks and is therefore plainly visible from the exterior. In outline
it is similar to Y. iris and Y. inflata but is more pointed and narrower
posteriorly than either of them. They differ also in having much
smaller cartilage-pits and in the number of the teeth.

Specimens formerly identified as Yoldia obesa Stimpson, agree per
fectly with authentic specimens of lucida sent by Doctor I!'riele from
Spitzbergen. As none of the species known to us agree sufficiently
well with the description and figure of Leda obesa Stimpson, for us to
decide definitely as to its correct position, unless we are to consider
the figure a very incorrect representation, we prefer to let it remain
doubtfully, as a synonym of :Y. lucida, where Jeffreys and others have
placed it.

YOLDIELLA IRIS, new speories.

(Plates LXXX, figs. 1, 2; LXXXII, fig. 11.)

Shell small, thin, rather delicate, long-ovate or oyate-elliptical, with
the beaks in front of the middle, not much swollen; surface smooth, or
nearly so, with brilliant iridescence. The antero-dorsal margin is con
vex and slightl;}! arched, sloping gradually to the obtusely rounded
and slightly produced anterior end; ventral margin very broadly and
evenly curved; posterior end obliquely ascending, obtusely pointed or
rounded at the tip with a slight dorsal angulation; postero-dorsal mal'
gin slightly convex, sloping but little, pinched up into a thin, rather
prominent keel. The umbos are small and prominent with the beaks
small, curved inward and backward, closely appressed to the margin.
The epidermis is grayish or greenish yellow, smooth and shining; the
surface is brilliantly iridescent, covered with faintly marked, fine, con
centric lines, most distinct near the ventral margin and anteriorly;
under the lens these appear like faint, close undulations over most of
the surface. Escutcheon defined by a well-marked depression.

The hinge-margin is thickened and forms a very obtuse angle at the
beaks; the posterior portion which is only slightly cu.rved distally is
longer than the anterior which is nearly straight. In the largest speci
mens there are twelve or thirteen acute erect V-shaped teeth in each
series, including one or two minute, proximal ones. The resilial pit is
minute, situated on the inner face of the thin edentulou8 hinge-plate,
beneath the beaks, and faces ventrally so that it is scarcely visible in a
front view and but partially interrupts the hinge-plate. Outside the
series of teeth, on both sides of the beak there is a smooth, raised
margin.

Length of one of the larger specimens, 7.5 mm.; height, 5 mm.; from
bE-ak to posterior end, 4.5 mm.
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Found in considerable numbers, at about forty-five stations, between
N.lat. 470 40', W.long. 47° 35' 30",-and N.lat. 35°12' 10", W.long. 740
57'15", in 20~ to 781 fathoms, 1872-1886.

This species is more elongated and more regularly elliptical than any
of the allied species; the hinge-margin ia also less angulated.

A single specimen (No.7 4325), station 43, offOape Sable,in90 fathoms,
1877, at first thought to be a distinct species, differs from the typical
form in being more oblong with the ventral margin less curved, the
posterior end more evenly rounded with only a slight indication of a
superior angulation, so that the shell has a pretty regular, narrow ellip
tical form. In all other respects,however, it agrees well with the ordi
nary form. This specimen, which receives the varietal name stricta,
is figured on Plate LXXX, fig. 1.

Length, 5 mm.; height, 3 mm.; breadth, 1.3 mm.; length from beak
to posterior end, 3 mm.

YOLDIELLA INFLATA Verrill and Bush.

(Plates LXXX, fig. 8; LXXXII, figs. 5, 6.)

Yo/dia /ucida VEHRILL, Trans. Conn. Acad., VI, p. 279, 1884 (in part).
Yoldiella injtata VERHILL and BUSH, Amer. Journ. ScL, III, p. 56, figs. 3, 4,11,

.January, 1897.

Shell small, swollen, rather short, subovate, with the posterior end
broad, angulated postero-dorsally; beaks at about the anterior third;
surface smooth. Antero·dorsal margin regularly convex and sloping
rapidly to the anterior end which is evenly rounded, very obtuse, and
passes insensibly into the evenly curved ventral margin which is
decidedly convex, although the degree of convexity varies considerably
in different specimens; the posterior end is obliquely subtruncated,
with an obtuse curve bel<!w and an obtusely ronnded angle at its llPper
extremity where it joins the nearly straight postero-dorsal margin.
The umbos are full and well-rounded but not very prominent; the
beaks are small, directly incurved, appressed to the margin. There is
no distinct lunule but the margin is slightly pinched up in a small crest
both before and behind the beaks. The ligament is delicate and shows
slightly on both sides of the beak. Epidermis pale olive yellow or straw
color; surface smooth, shining, reflecting prismatic colors, showing
more or less distinct lines of growth which sometimes become regular,
concentric, very fine striations, especially anteriorly. Hinge-margin
well developed, moderately broad and considerably thickened, forming
an obtuse angle at the beak where it is thin, encroached upon by the
beak and interrupted by the cartilage-pit; the two portions are nearly
equal iu length, the anterior somewhat arched, the posterior nearly
straight, each having a thin, smooth border above the teeth, about
equal in breadth to the hinge-plate. In the largest specimens there
are nine to eleven (most frequently ten) rather stout, angular teeth and
about ten. very similar posterior ones; the cartilage-pit is small and
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just beneath the beak, forms a notch which completely interrupts the
hinge·margin.

Length of one of the largest specimens, 6mm.; height, 4.5 mm.,
thickuess, 3 mm.; from beak to posterior angle, 4 mm.

Found in considerable nmpbers, at about twenty stations, between N.
lat. 410 53/, W . long. 65° 35/, and N. lat. 350 9t 5Q1/, W.long. 74°57/4011,

in 516 to 1,608 fathoms, 1883-1886. Several live specimens, at station
2079, in 75 fathOl;ns.

This species is closely related to Y. lucida (Loven), from which it is
easily separated by its shorter, broader, more swollen form, its strongly
curved ventral margin, and very distinct postero.dorsal angle. It is
shorter and has a broader posterior end than most of the related
species; The resilium is not visible externally. .

YOLDIELLA SUBANGULATA, new species.

(Plates LXXVII, fig. 3; ~XXIX, fig. 6.)

Very similar to the preceding species in form but less pointed pos·
teriorly and larger. The umbos are small, not prominent; beaks are
small, directly incurved, appressed to the hinge.margin but not dis
tinctly notched by the resilial pit. The antero·dorsa.I margin is convex,
arched; the anterior end is a little produced, obtusely rounded; ven·
tral margin evenly and broadly rounded, slightly produced posteriorly,
forming an obscure obtuse angle as it merges into the posterior end
which is obliquely subtruncated or a little inflexed in the middle, with
a prominent dorsal angle; the postero-dorsal margin slopes but little,
and is nearly straight, with the compressed edges forming a slight keel,
which is a little convex in: the middle. .A. well-marked ridge runs to
the postero-dorsal angle, and a less distinct one to the postero-ventral
angle; between these there is a slight depression of the surface. Sur
face nearly smooth, lustrous, reflecting prismatic colors, and covered
with faint lines of growth and a few inconspicuous irregnlar sulci;
epidermis pale olive yellow. The hiuge-margin is narrow, very obtusely
angled, and is interrupted under the beaks by the small notch-like
resilial pit. The anterior series of teeth is slightly arched and con
tains about seventeen teeth, including three or four minute proximal
ones; the larger ones ar~ high and sharp. The posterior series is a
little longer and contains about eighteen, similar, but somewhat more
slender teeth. .A. thin, smooth margin extends along outside both series.
There is a small internal denticle at the front edge of the resilial pit.
Pallial sinus narrow, considerably inflexed.

Length, 8 mm.; height, 5 mm.; thickness, about 4 mm.; from beak to
anterior end, 3 mm.; posterior end, 5 mm.

One live specimen was dredged by the Bache at station 46, N. lat.
43°3/; W. long. 700 4/, in 51 fathoms, 1874.

Proc. N. M. vol. ~X-55
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YOLDIELLA JEFFREYSI (Hidalgo).

(Plates LXXXI, fig. 5; LXXXIII, fig. 3.)

Leda lata JEFFREYS, Ann. Mag. Nat. Rist., p. 431, November, 1876.
Leda jeffreysi JEFFREYS, Proo. Zool. Soo. London, p. 579, pl. XLVI, fig. 2, June,

1879.-SMITH, E. A., Report Yoy. Challenger, Zool. Larnellibranchiata, XIII,
p. 234, 1885.

Not YoZdiajeffreysi VERRILL, Trans. Conn. Aoad., VI, p. 229, 1884.

Shell sman, ovate,elliptical, somewhat thick for its size, rather swol
len, covered with a glossy, iridescent, brownish yellow epidermis. The
posterior end is considerably the longer, somewhat narrowed, bluntly
rounded without any distinct rostrum. Umbos rather prominent, some·
what swollen; beaks prominent, curved inward and backward. The
antero·dorsal margin is broadly convex, slopes a little and becomes
continuous with the rather regularly curved outline of the rounded
anterior end; ventral margin is broadly and regularly curved without
any distinct flexure; the posterior end is obtusely rounded and not
defined by any radial lines or ridges, with the dorsal margin nearly
straight at first, usually slightly convex in the middle, and sloping
gradually. The surface beneath the epidermis is nearly smooth but
shows more or less distinct lines of growth, which sometimes have the
form of fine parallel striations. The hinge-plate is thickened and
rather strong; the two series of teeth are long and form a very obtuse
angle at the beak; the anterior is somewhat the shorter and mm'e
oblique and a little curved. In our type specimen there are thirteen
anterior teeth of which three or four proximal ones are very small; and
fifteen posterior ones, including four or five small proximal ones; a
somewhat larger specimen has fifteen in the anterior series and eight
een in the posterior. The two series are interrupted beneath the beak
by a small, well-defined, concave, triangular resilial pit supported on
the inner side by a distinct shelf-like projection.

Length of the type-specimen, 5 mm.; height, 3.1 mm. Length of the
largest specimen, 5.6 mm.; height, 4.2 mm.

Six separate valves, at three stations, between N. lat. 37° 38' 40",
W.long. 730 16' 30", and N.lat. 360 42', W. long. 74° 30', in 727 to 1,423
fathoms, 1884-1886.

.As all of our specimens are much larger than the measurements
given by Jeffreys, they are referred to Y. Jeffreysi (Hidalgo) with some
doubt, although they appear to agree well with Jeffreys's figure of that
species in form and in the character of the hinge.

YOLDIELLA LENTICULA (Moller) variety AMBLIA, new.

(Plates LXXX, fig. 9; LXXXI, fig. 4.)

Nucula lenticula MOLLER, Ind. Moll. Graml., p. 17, 1842.
Yoldia abyssicola TORELL, Spitzbergens Molluskfauna, p. 149, pl. I, figs. 4, a-b,

1859.
l'ortlandia lenticula G. O. SARS, Mollusca Reg. Arcticrn Norvegirn, p.39, pl. 41

figs. 10, a-b, 1878.
Leda lenticula JEFFREYS, Proc. Zool. Soc., London, p. 577, June, 1879.



NO.H39. DEEP-WATER MOLLUSCA-VERRILL AND BUSH. 867
Our specimens, which are worn and imperfect, referred to this north

ern species, differ somewhat from the typical specimens from Spitz
bergen, received from Doctor Friele. They are relatively shbrter,
higher, and somewhat less swollen, with a thicker and heavier shell.
The posterior end is less produced and less tapered, so that it has a
more ovate form. The hinge-teeth are stonter; the posterior series is
shorter but contains the same number of teeth in specimens of similar
size. With the amount of material that we have for examination, the
differences, however, seem hardly sufficient to warrant the separation
of our shells as a distinct species. We therefore propose the varietal
name amblia for our specimens.

A few separate valves, at two stations, north of Cape Cod, in 110 to
122 fathoms, 1878-79.

YOLDIELLA FRATERNA, new species.

(Plates LXXX, fig. 5; LXXXII, fig. 8.)

Yoldia jrigida VERRILL, 'frans. Conn. Acad., VI, p. 279, 1884; Expl. Albat"o88,
Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885 (in part).

Shell small, thin, delicate, irregularly elliptical in form, the posterior
end being a little the longer, unusually broad, and slightly produced
above, but not distinctly angulated, with a glossy, iridescent, yellow
ish green epidermis. Umbos a little swollen; the beaks small, scarcely
prominent, and subcentral. The anterior end is broad, a little produced
in the middle, and obtusely rounded; the dorsal margin is nearly
horizontal in the region of the teeth; distally, sharp, and convex, then
sloping rapidly to the middle of the anterior end. The ventral margin
is broadly rounded, expanding a little posteriorly and then ascendin~

pretty rapidly to the posterior tip which is obtusely rounded superi
orly; postero-dorsal margin slightly convex and nearly horizontal for
the greater part of its length. The surface beneath the epidermis is
marked only by faint lines of growth. The hinge-margin i~ thin,
rather delicate, with the two series of teeth of nearly equal length and
diverging from the beaks at a broad angle; each series contains. about
ten rather thin and delicate teeth, of which the one or two proximal
ones are very small and rather indistinct. Beneath the beak the
margin is attenuated and interrupted by a sinall, oblong resilium which
occupies the entire thickness of the margin and a slight notch in the
beak. The pallial sinus is relatively rather large and deep, but in
most specimens is invisible.

Length of the figured specimen, 4 mm.; height, abqut 2.z mm.
A comparatively small number of specimens, at about twenty sta

tions, between N. lat. 47° 40', W. long. 470 35' 30", and N. lat. 370 8',
W. long. 740 33', in 90 to 1,608 fathoms, 1873-1886.

This is a deep-water form formerly identified by us as Yoldia jrigida
Torell..
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YOLDIELLA CURTA, new species.

VOL. XX.

(Plate XCVII, fig. 8.)

Phaseolus ovatus (1) VERRILL, Trans. Conn. Acad., VI, p. 230, 1884; Expl. Aluatro88.
Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885 (not Segnenza).

Shell small, short·ovate, rather swollen in the middle, with rather
prominent umbos, somewhat inequilateral, the posterior end the longer
and slightly produced. Beaks small, incurved, with a slight posterior
twist and a little separated from the margin. The dorsal margin is
nearly straight medially, both before and behind the beaks, anteriorly
it merges gradually into the broadly rounded anterior end, which
usually has an obscure, blunt angulation in the middle; ventral mar
gin broadly and evenly rounded, merging gradually into the more
abrupt curve of the posterior end which is a little tapered, but obtusely
rounded without any distinct rostrum or angulation; the postero-dorsal
margin is a little prominent, pinched up and convex, with a considera
ble slope, so that the tip of the shell is hut little above the middle.
The surface is polished and somewhat iridescent, marked only by fine,
irregular lines of growth. Epidermis pale greenish or brownish yellow.
There is a relatively very large resilium, appearing yoke-shaped or wide
W-shaped in the separated valves, and covering a relatively long,
edentulous space beneath the beaks. The teeth are compressed,
oblique, imperfectly V-shaped, especially posteriorly, and but slightly
elevated. There are six or seven in the posterior series, of which the
proximal ones are rather indistinct; and four distinct alld two or three
indistinct ones in the anterior series. In a dorsal view five are visible
above the margin behind the beak and four before. They are not very
long and rather blunt, with the distal side sloping and the side next
the beak a little incurved and concave.

Length, 2.6 mm.; height, 1.8 mm.; thickness, about 1 mm.
A few live specimens, at three stations, between N. lat. 41° 11' 30",

W. long. 66°12' 20", and N.lat. 39° 38', W.long. 70° 22', in 499 to 1,290
fathoms, 1883-1886.

This species somewhat resembles Y. ft'igida in form, but it is rela
tively shorter, higher and les~ distinctly rostrated. Its hinge is also
quite different. The present spP'3ies is peculiar in having fewer and
blunter teeth and. a much larger resilium than most of the related
species.

YOLDIELLA PACHIA, new species.

Shell very broad, oval, considerably swollen in the middle, with the
length and height nearly equal; umbos rather prominent. The poste
rior end is narrowed and slightly produced, but not defined by any
groove or carination. The dorsal margin is very obtusely angulated,
anteriorly it is convex and slopes pretty rapidly to the broadly and
evenly rounded anterior end; posteriorly it is nearly straight 'at first,
then slopes gradually to the posterior end. The ventral margin is very
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broadly rounded and slightly produced in the middle; it joins the curve
of the posterior end with a scarcely perceptible incurvature in some
specimens; the posterior end is obtnsely rounded and situated about
midheight of the shell. 'fhe dorsal edges of the valve are thin and a
little pinched up, but there is no distinct lunule and only a very nar
row ligamental furrow. The epidermis is polished and somewhat i1'i
desceuf, and marked with fine, somewhat irregular lines of growth, in
some places showing- faint, microscopic, radial striatiOlI R. Color of the
dead valves, browuish yellow. Hinge-plate strong, narrow near the
beak, wide distally, strongly angled, with the outer edge naked and
rather broad, especially anteriorly. Teeth large aud prominent dis
tally, with about three small proximal ones; about eight in the ante
rior and ten in the posterior series. The resilial pit is a distinct,
triangular fossette, or chondrophore, on the face of the margin, cover
ing its whole breadth, and bordered internally by a thiekened edge
which causes an excurvature of the margin. There is a distinct mar
ginal external ligament and furrow, or escutcheon.

Length, 4.6 mm.; height, 4.8 mm.
Three separate valves, amoug Foraminifera, at station 2385, N. lat.

280 51 1
, 'V. long. 88°181

, in 730 fathoms, 1885.
In outline this species resembles Y. curta, but differs in its wider and

stouter hinge-plate, more numerous and more highly developed teeth,
and especially in the form and structure of the resilial pit.

YOLDIELLA INCONSPICUA, new species.

(Plate LXXIX, figs. 3, 5.)

Shell small, thin, delicate, compressed, subovate; posterior end a lit
tle produced and narrowed medially. Surface lustrous and iridescent.
Umbos scarcely prolllinent; beaks small, prqjecting but little above the
dorsal margiu. The antero-dorsal margin is slightly convex and nearly
horizontal at first, then slopes gradually to tb'e evenly rounded anterior
end; ventral margin broadly rounded, slightly swollen posteriorly,
ascending more rapidly to the narrow and bluntly rounded posterior
end; postero-dorsal margin nearly straight toward the beak, then
slightly convex and sloping very gradually. 'rhe surface is covered
with fine, pretty regular, concentric grooves and raised lines, visible
only under the microscope. Epidermis thin, shining, iridescent, green
ish yellow. The hinge-margin is thin and delicate, nearly straight; the
two series of teeth form a very obtuse angle at the beaks and are
interrupted, for a considerable space, by the resilium which does not lie
in a distinct pit. The ligament shows as a delicate, continuous mar
giualline, both in front of and behind the beaks. The teeth are small,
oblique, V.shaped. In the anterior series there are about six distinct
ones with one or two minute proximal ones; in the posterior, about
seven distinct ones with one or two rudimentary on~s near the beak.
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The pallial sinus is rather wide and moderately deep, but is invisible
in most specimens.

Length of the largest specimen1 3.6 mm.; height, 2.3 mm.
A number of specimens, at about fifteen stations, between N. lat.

420 331, W. long. 690 58.51
, and N. lat. 35°121 1011

, W. long. 740 571 1511
,

in 100 to 705 fathoms, 1878-1886.
This species is distinguished from Yoldiella Jrigida, and most of the

other small species which it resembles, by its narrower, or lower, and
more compressed form, more delicate shell, straighter dorsal margin,
and the more central prolongation of the posterior end. It is appal"
ently more nearly related to the smaller species, Y. minuscula, than
to any other. The latter has a smaller, shorter, and more swollen
shell, more convex ventrally, with the hinge-margin somewhat more
angulated.

YOLDIELLA MINUSCULA, new species.

(Plate LXXIX, figs. 2, 7.)

¥oldia jeffreysi VERRILL, Trans. Conn. Acad., VI, pp. 229, 279, 1884; Expl.
Albatross, Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885.

Shell minute, broad·ovate, covered with microscopic, pretty regular
concentric striations, with a very lustrous, somewhat iridescent, yel.
lowish epidermis. The two ends are nearly equal in length; the
posterior somewhat narrowed and obtuse at the end, the anterior well·
rounded. The umbos are not prominent and the beaks are very small
and project but slightly above the margin. The antero·dorsal margin is
slightly convex at first, and nearly horizontal, and passes gradually
into the curve of the anterior end; ventral margin is broad and nearly
uniformly convex; the posterior end is a little produced in the middle
and forms there a slight obtuse angle; the postero·dorsal margin is a
little convex and nearly horizontal at first and then slopes rather
rapidly to the tip. The hinge-margin is thin and delicate; the two
series of teeth lie nearly in a straight line but the anterior one is a
little oblique, so that they form a very wide angle at the beaks where
the resilium entirely interrupts the hinge·margin forming a wide notch
without any definite pit or shelf; the teeth are small, very oblique, and
only slightly prominent; there are only about five in the anterior and
six in the posterior series..

Length, about 2.3 mm.; height, about 1.5 mm.
Only a few specimens, at four stations, between N.lat 410 531

, W.
long. 650 351

, and N. lat. 380 271
, W. long. 730 21, in 705 to 1,290

fa,thoms, 1883-1885.
This very minute species may, with a larger series, prove to be the

young of some of the l)receding species.
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YOLDIELLA SUBEQUILATERA (Jeffreys).

871

Leda 8ubequilatera JEFFREYS, Proc. Zoo!' Soc., London, p. 579, pl. XLVI, fig.
3, 1879.

Yoldia 8ubequilatera VERRILL, Trans. Conn. Acad., VI, pp. 229, 279,1884 (in part);
Expl. Albatro88, Report U. S. Com. Fish and Fisheries for 1883, p. 576, 1885
(in part).

Leda 8ubequilatera DALL, Bull. Mus. Compo Zoo!., XII, p. 252, 1886.
Yoldia 8ubequilatera DALL, Bull. U. S. Nat. Mus., No. 37, p. 44, 1889.

Several live specimens (No. 35204), from station 2037, N. lat. 380 53',
W. long. 690 23' 30", in 1,731 fathoms, 1883, have been referred to this
species. Althongh younger or smaller than Jeffreys's type, they agree
very closely with his figures and description. The shell is very small,
very thin and transparent, polished, lustrous, but scarcely iridescent
and marked only by microscopic lines of growth. It is rather com
pressed, nearly elliptical in form, with the beaks prominent above the
dorsal margin and turned almost directly inward. Both ends are
obtusely rounded and nearly equal in length, so that it is impossible to
determine which is anterior and which is posterior by the external
characters; one end, supposed to be the anterior, is however slightly
broader than the other. There is no distinct ligament visible ext,ernally.
The hinge plate is nearly straight, the two series of teeth forming but a
slight angle. Interior not seen.

Our specimens measure from 1.5 to 2.5 mm. in len~th. South to
Grenada, in 92 fathoms.-Dall..

YOLDIELLA EXPANSA (Jeffreys).

(Plate XCVII, fig. 3.)

Leda expan8a JEFFREYS, Ann. Mag. Nat. Rist., p.431, November, 1876; Proc.
Zoo!' Soc., London, p. 580, pl. XLVI, fig. 4, June, 1879.

Not Yoldia expan8a VERRILL, Trans. Conn. Acad., VI, p. 279,1884.

Shell oblong-ovate, nearly equilateral, with the posterior end a
little more broadly rounded than the anterior; both regularly obtuse.
Both dorsal margins are slightly convex and slope but little. The
hinge-plate is moderately wide, gently arched, with sharp dorsal
margins, and is completely interrupted in the middle by a deep,
angular notch for the resilium which is rather large and dark and is
attached to the inner surface of the shell below the beak. In the right
valve, there are lline posterior teeth, includingoneor two very small prox
imal ones, separated from the margin by a rather wide, smooth space;
those in the middle of the series are long, with tapered, acute tips which
are bent upward and toward the beaks, and at base are V-shaped.
In the anterior series, which is a little the longer, there are ten teeth,
including two or three very small, proximal ones; the larger ones are
nearly erect with the tips less inclined than those in the posterior series;
they are separa,ted from the margin by a plain space about as wide as
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the teeth. In the left valve, there are eleven anterior and nine pos
terior teeth. The surface of the shell is dull yellowish green, only
slightly iridescent, and covered with irregular lines of growth which, in
some places, form irregular raised lines. The nmbos are but little
prominent; the beaks are small and tnrn backward.

Length, 3.6 mm.; height, 2.5 mm.
One specimen (No. 78363), station 2697, N. lat. 470 40', W. long. 470

35' 30", in 206 fathoms, 1886. •
This species is peculiar in its nearly equilateral, elliptical form, with

the dorsal margins gently convex and only slightly sloping both sides of
the beaks, and especially in its large resilial notch which cuts entirely
through the hinge-plate. It agrees pretty closely with Jeffreys' type,
but the latter was much smaller and his fignres and diagnosis are too
imperfect to make its identity certain.

YOLDIELLA FRIGlDA (Torell).

(Plate LXXIX, fig. 4.)

¥6ldia. frigida VERRII_L, Trans. Conn. Acad., V, p. 573, pl. XLIV, fig. 2, 1882; VI,
p. 279, 1884 (in part); Expl. Albatross, Report U. S. Com. :Fish and Fisheries
for 1883, p. 576,1885 (in part).

A very few specimens, at about ten stations, between N. lat. 430 5',
W. long. 70° 11'30", and N.lat. 39°53' 30", W. long. 71°13' 30", in 88
to 312 fathoms, 1874-1881.

YOLDIELLA DISSIMILIS, new species.

(Plates LXXVIII, fig. 8; LXXXII, fig. 7.)

¥oldia expansa VERRILL, Trans. Conn. Acad., VI, p. 279, 1884; Expl. Albatross, Re
port U. S. Com. Fish and Fisheries for 1883, p.576, 1885 (not of J·effreys).

Shell small, oblong-ovate, nearly equilateral, with the anterior end
the broader and bluntly rounded, the posterior end somewhat narrowed
medially and bluntly rounded, without any distinct angulation.. Umbos
somewhat prominent; beaks small aud strongly incurved. Surface.
straw-colored, not lustrous, covered with fine concentric lines. Antero
dorsal margin bnt little curved, sloping very gradually to the anterior
end which is curved nearly in the arc of a circle; ventral margin very
broadly rounded with a very slight obtuse angulation behind the mid
dle; postero-dorsal margin slightly excavated just behind the beaks,
then sloping very gradually to the obtuse posterior end. The hinge·
margin is moderately stout; the two portions form a very wide angle
at the beak with the anterior, which faces obliquely downward, consid
erably the more arched. In the center the margin becomes very thin
and is iuterrupted by the resilium which occupies a deep notch and an
internal shelf of considerable size, situated far back aud directed down
wa,rd to such an extent that it is only partially visible in a direct front
view; there are about eleven or twelve anterior, and eight to ten poste-
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rim acute, curved, V-shaped teeth; at the proximal end of the posterior
series, in the left valve, there is an oblong, prominent, tooth-like process,
much larger than the adjacent teeth. Three or four of the distal teeth,
on each side, are decidedly large, prominent and acute with the tip
curved outward, but the size decreases regularly toward the center.
There is a well developed dark ligament, visible externally, both before
and behind the beaks. The surface is covered by relatively rather
large, distant, concentric ridges and furrows, easily visible under a lens,
which are everywhere covered by very regular microscopic lines and
grooves of about equal width.

Length of the largest valve, 4.25 mm.; height, 2.8 mm.
A few specimeus, at four statious, between N.lat. 390 49', W.long. 68°

28' 30", aud N.lat. 36° 47', W.long. 73°9' 30", in 1,451 to 1,685 fathoms,
1883-1886.

This species is remarkable for its oblong-ovate form aud very regular
concentric sculpture, consisting of fiue ridges and furrows which are in
turn everywhere covered with regular microscopic lines. This species
was at first thought t{) be Y. expansa (Jeffreys) which it resembles in
form, but additional specimens and more careful study show that the
species are very distinct. ,In Y. expansa the hinge-margin is much
straighter, the teeth fewer and different in form; the resilial pit very
different, the two ends of the shell more nearly equal, and the sculp
ture quite different.

Our species differs considerably from the typical forms of Yoldiella
in having a more oblong form with both ends evenly rounded, a well
developed ligament, and a more evident resilial fossette or chondro
phore which, however, is situated decidedly below the hinge-plate.
The existence of a peculiar tooth-like process adjacent to the resilial
notch wonld be a character of considerable importance were it con
stant, but the specimens show great variation in its development; in
some, it is even almost abortive. These distinctive characters, although
important, seem hardly worthy of generic distinction.

SubfuInily MALLETIN.2H:.

MALLETIA Desmoulins, 1832 (restricted).

Malletia VERRILL and BUSH, Amer. Journ. Sci., III, pp. 56, 63, January, 1897.

Type.-Malletia chilensis Desmoulins.
We have restricted this gronp to those species having a nearly

smooth, somewhat compressed, oblong or elliptical shell, blnnt pos
teriorly, without any definite rostrum or, carination. The carinated
and rostrated species that have been placed in it will thus be referred
to Neilo H. and A. Adams. The resilium is wanting, or else represented
by a special part of the ligament, external to the teeth. The ligament
is well developed and prominent. The siphon tnbes are long and
united nearly to the tips.
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The subgenus Pseudomalletia, proposed by Fischer for M. obtusa, was

based on an erroneous description of the siphon tubes.
The following are some of the known species:
M. chilensis Desmoulins, Valparaiso (Type); j1f. obtusa (Sal's) Morch,

from off Oape Fear, North Carolina, northward; M. polita Verrill and
Bush,ofl:' Delaware Bay; M. abys80rum Verrill and Bush, off Chesa
peake Bay; M. cuneata Jeffreys, North Atlantic; M. pallida Smith,
Mid-South Atlantic; M. arrouana Smith and M. dunkeri Smith,
Pacific; and M. bellardii Seguenza, fossil.

MALLETIA OBTUSA (M. Sars) March.

(Plate XCVII, fig. 4.)

Yoldi~ obtusa G. O. SARS, Remarkable Forms of Animal Life, p. 23, pl. Ill, figs.
16-20, 1872.

Malletia obtusu G. O. SARS, Mollusca Reg. Arcticm Norvegim, p. 41, pI. 19, figs.
3, a-b, 1878.-JEFFREYS, Proc. ZoiH. Soc., London, p. 586, June, 1879.-VER
RILL, Trans. Conn. Acad., VI, pp. 226, 280, 1884; Expl. Albatross, Report U. S.
Com. }'ish and Fisheries for 1883, p. 576, 1885.-SMITH, E. A., Report Voy.
Challl!'11ger, Zool. Lamellibranchiata, XIII, p. 245, 1885.-DALL, Bull. U. S.
Nat. Mus., No. 37, p.46, 1889.-BuSH, Bul. Mus. Compo Zool., XXIII, p.234,
1893.-LoCARD, Campagne {Iu Caudan, Annales de l'Universite de Lyon,
p. 202, 1896.-VERRILL and BUSH, Amer. Journ. ScL, III, p. 57, fig. 9,1897.

The soft parts of several specimens, rather poorly preserved in alco
hol, have been examined. They have a large foot with an ovate disk
pointed in front and minutely crenulated. The siphon tnbe is rather
long and slender, in some cases not entirely retracted within the shell;
it appears to contain both the branchial and anal tnbes which are
closely united quite to the simple tips; at the inner base, there is a
well-marked siphonal septum. The gills are small, elon~ated, pointed
posteriorly, and have the structure usual in the family. The palpi are
rather large, elongated, with revolute margins; the palpal tentacle is
very long and slender, and in the contracted state variously bent with
the edge much convoluted. No pallial tentacle was found at the base
of the siphon. .

In our collection there is a large series of this species; the form is
pretty constant and in nearly all cases is more oblong thau the Euro
pean species, as figured by G. O. Sal's. The small specimens are com
pressed while the large ones are a little swollen. The umbos are
small, but slightly elevated; the beaks are very small, turned directly
inward, and are almost in contact with the margin, so that they are
generally worn away in the larger specimens. Directly under, and
partly in the beaks, and also cutting more or less into the thickness of
the external side of the hinge-margin, there is a small notch, or shallow
excavation, which is occupied by a special portion of the ligament
that probably represents a remnant of a degenerated resilium. The
true ligament is well developed and prominent for about one-half the
length of the hinge-margin, then becomes a,bruptly thinner and nar-
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TQ'Wet'; its groove is narrow and inconspicuous. The hinge-margin
itself is rather thin and bears very numerous, erect, V-shaped, acute
teeth which number, in the large specimens, about sixteen or seventeen
in the anterior series and about thirty-two or thirty·three in t~e poste
rior, including a number of small proximal ones; beneath the beaks
there is a smooth, edentulous space, often a little thickened at the inner
margin and projecting a little inward in the middle, and continuing
inside the series of small proximal teeth on each side. In some cases
this thickened border seems to arise anteriorly and to pass under
the posterior seriea, as a slight fold; in ot,her cases it is continued
directly from one series to the other. The posterior series is nearly
straight and about twice as long as the anterior which is strongly
curved and distally somewhat recedes from the thin dor8al margin.
The .anterior end of the shell is rather short and evenly rounded; the
posterior is about twice as long, a little wider owing to a slight veutral
expansion, compressed and obtusely rounded or subtruneated at the
margin, but without any distinct carination or angulation. The pallial
sinus is very broad and deep, extending nearly to the middle of the
shell. The inner surface is smooth, white or grayish white. The
exterior is smooth, except for the delieate lines of growth, and covered
with a thin, brilliantly iridescent epidermis which, in live specimens,
is pale yellowish green, but in dead valves is pale straw color.

Our larger specimens measure about 15 or 16 mm. in length and 9 or
9.5 mm. in height.

Found at many sta.tions between N.lat. 41° 28', W.long. 65° 35', and
N. lat. 35° 16', W.long. 750 2' 30", in 516 to 1,781 fathoms, 1883-1887.

MAL.LETIA ABYSSORUM, new species.

(Plate XCVII, fig. 7.)

Shell 'small, not much compressed, lustrous, irid~scent, subovate, not
gaping, decidedly inequilateral, with the posterior end the longer,
broader, obtusely rounded, without any distinct rostration. Umbos
rather prominent, rising above the outline of the dorsal margin, with
small beaks turned backward at the tip. Lunule and escutcheon abor
tive. The short antero·dorsal margin is slightly concave, and slopes
rapidly to the slightly angulated anterior end; the ventral margin is
very broadly and evenly convex, the curvature receding somewhat pos
teriorly, so that the greatest height of the shell is somewhat back of the
middle, posteriorly there is a slight extension of the edge correspond·
ing to an indistinct radial ridge; the posterior end is very broad,
obtuse, not angulated, with the dorsal margin nearly horizontal, slightly
convex, compressed and forming a slight angle where it joins the poste
rior curve. A. very slight groove defines a very faint escutcheon, along
the edge of which the teeth can be seen through the substance of the
shell. The surface is polished, brilliantly iridescent, and is marked by
faint, raised, concentric lines, or ridges parallel with the lines ofgrowth;
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near the ventral margin these become more elevated, clearly defined,
and are separated by wider, slightly concave grooves. The hinge-plate
is rather thin and delicate, regularly cnrved, without any angle at the
beak.s, with the posterior portion considerably the longer. There is a
small, median, specialized ligament which occupies a lunate, or nearly
semicircular notch in the hinge-plate directly beneath the beak, which
does not extend through its entire width although it is here quite nar
row. The posterior ligament is pretty well developed and extends
from the beak, where it is closely connected with the median portion,
nearly to the distal end of the series of teeth, and occnpies a distinct
marginal groove; the portion nearest the beaks, opposite the smaller
teeth, is thicker and darker colored than the rest and projects slightly,
in a dorsal view; a delicate, inconspicnous portion continues a little in
front of the beak, in a thin groove. The median portion of the liga
ment is so closely connected with the posterior portion that it appears
to be a specialized, thickened portion of it, bnt is evidently homologous
with the resilinm of other ~enera; it is situated, however, outside the
series of teeth and must serve as a ligament. The larger teeth are deli
cate, subacute, V-shape, compressed in a direction parallel with the
dorsal margin, with deep pits between them. There are about ten in
the anterior series, including three or four, very small, scarcely raised
ones next the beak; and fourteen in the posterior series, of which the
seven distal ones are decidedly larger than the rest, the tenth to the
thirteenth being the largest; about four, next the proximal end of the
series, are like small, rounded tubercles or granules without a. V-shape
form; following these are three of intermediate form, increasing in size
distally, the seventh being more or less V-shaped; these smaller teeth
form a series along the inner edge of the hinge-platl'. An edentulous
ridge, about as long as the space occupied by the first three teeth,
extends from the first tooth to the ligament-pit and is continuous with
a similar, thinner ridge ruuuing below the ligament-pit to the anterior
series of teeth. The pallial sinus is of moderate size and triangular in
form.

Length, 5 mm.; height, 4 mm.
One live specimen (No. 52159), station 2566, oft· Chesapeake Bay, in

2,620 fathoms, 1885.

MALLETIA POLITA, new species.

(Plate LXXXII, fig. 10.)

Shell of moderate size, irregularly ovate, somewhat swollen, the ven
tral region convex and the posterior end somewhat prodnced with a
short rostrum. Epidermis light yellow, lu~trous and iridescent. Umbos
not prominent, beaks small, strongly incurved, only slightly elevated
above the margin. The ;tntero-dorsal margin is slightly convex and
slopes gently to the short, obtusely rounded anterior end which is
slightly angnlated in the middle; the ventral margin is strongly con-
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vex, a little produced in the middle, and with a slight incurvature
toward the posterior end, below the rostrum; the posterior end is nar
rowed and produced into a short obtuse rostrum with a nearly straight
uorsal margin. The surface is covered with rather fine, somewhat
uneven, concentric lines and undulations. The hinge-margin is but
little thickened; the anterior portion is the shorter and the more curved
and forms a very obtuse angle with the posterior portion which is
Ilearly straight. There are about twelve conspicuous, rather elevated,
sharp teeth in the anterior series besides three or four minute, proxi
mal ones; and more than twenty in the 'posterior series, the number
being indeterminable owing to an injury to the margin close to the
beak. The external ligament is large and conspicuous and occupies a
marginal groove extending the entire length of the posterior' series of
teeth. There appears to have been no chondrophore, but whether the
line of teeth was continuous is uncertain.

Length,14.5 mm.; height, 9 mm.
One valve (No. 78972), station 2718, N. lat. 380 24', W. long. 710 52',

in 1,569 fathoms, 1886.

NEILO Adams, 1858.

Neilo H. and A. ADAMS, Genera of Recent Mollusca, II, p. 549; III, pI. exXVI,

figs. 7, 7a, 7b, 1858.-VERRILL and BUSH, Amer. Jouru. Sci., III, pp. 57, 63,
January, 1897.

Type.-Neilo cumingii Adams.
The type species of this genus has an oblong shell, with a st;raight

postero-dorsal margin and a well-defined rostrum, bounded beneath by
a pronounced furrow and a marginal indentation, while more ventrally,
the margin protrudes somewhat, the pouting of the margin correspond
illg' with special lobes of the margin of the mantle. N. cumingi-i from
:Kew Zealand is concentrically grooved, but N. goniura (DaIl)l from oft·
the coast of Ecuador is smooth or nearly so.

NEILONELLA Dall, 1881.

Saturnia SEGUENZA, Nuculidi terziarie merid. d' Ital., R. Accad. Lincei, I, p.1l78,
1877 (not Schrank, 1802).

Leda (section Neilonella,) DALL, ,Bull. Mus. Compo Zool., IX, p. 125, 1881; XII, p.
254, 1886.+Satul·nia DaH, p. 263.

Neilonella VERRILL and BUSH, Amer. Journ. Sci., III, pp. 57, 63, January, 1897.

Type.-Neilonella corpulenta Dall.
Shell small, swollen, short-ovate, with both ends obtuse; the poste·

rior somewhat the longer, blunt at tip, without any distinct rostrum
or carina. Exterior usually concentrically grooved. Ligamental area
not defined. Beaks usually prominent and turned inward and slightly
backward. Ligament well developed, extending under and before the
beaks in a, distinct groove, more prominent behind. ResiIium very

,
I Dall, Proc. U. S. Nat. Mus., XII, p. 251, pI. x, fig. 10, 1889.
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minute or nearly abortive, occupying a slight notch in the dorsal
margin under the beak, external to the series of teeth, which are inter
rupted only by a small, thin edentulous space. Pallial sinus small.
Siphon tubes short; I,abial palpi large, broad, crescent-shaped, with
long tentacular appendages. Gills small, triquetra!.

We consider this group worthy of generic rank. It appears to be
more nearly allied to Malletia tha~ to Yoldia or Leda. We can find no
generic characters to distinguish Dan's typical species (N. oorpulenta)
from N. pusio, which was the type of the section, Saturnia, proposed
by Segnenza. They agree closely in form, external sculpture, arrange
ment of the teeth, and structure of ligament and resilium. The name,
Saturnia, being preoccupied by Schrank, 1802, we have adopted Dan's
name for both of his sections. .

The following species appear to belong here:
N. oorpulenta Dall (type), and N. quadrangularis (Dall), West Indies;

N. se1'icea (Jeffreys), Ireland and Portugal; N.pusio (Philippi), Medi
terranean and West Indies; N. subovata Verrill and Bush, from off
Cape Hatteras,North Carolina, northward.

NEILONELLA SUBOVATA Verrill and Bush.

(Plates LXXX, fig. 10; LXXXII, figs. 3, 4.)

Yoldia 8ericea JEFFREYS, var. 8t-riolata V~;RRlLL, Trans. Conn. Acad., VI, p.226,
1884.-VERRILL, Expl. Albatro88, Report U. S. Com. Pish and Fisheries for
1883, p. 576, 1885.

Neilonella 8ubOl,ala VERRILL and BUSH, Amer. Journ. Sci., III, p. 57, figs. 7, 8, 22,
January, 1897.

Shell somewhat swollen, subovate, with the dorsal margin angulated
and the umbos somewhat prominent. The antero-dorsal margin is
somewhat convex, pinched up at the edge, and sloped gradually to the
evenly rounded anterior end; ventral margin is broadly and nearly
evenly rounded throughout, without any sinuosity, and forms a blunt
point at its junction with the postero-dorsal margin, which is nearly
straight or slightly convex for the greater part of its length, with the
edg'e thin and pinched up. The umbos are somewhat prominent and
the beaks curve strongly inward and incline a litUe backward at the
tip. The ligament is well developed, dark brown, and as seen in a
dorsal view, fills a narrow, lanceolate excavation in the margin just
behind the beaks. In an interior view it is conspicuous behind the
beaks and occupies a curved notch immediately under them, and ex
tends forward for a short distance in a thin, marginal groove. Tbe
resilium is abortive or nearly so; in many cases it appears to be repre
sented by a minute black speck, adherent to the ligament, and occu
pying a minute indentation in the edge of the hinge-margin directly
beneath the beak, external to the series of teeth. The hinge-margin is
broad and rather strong, becoming very narrow below the beak hut
without a distinct notch or chondrophore; the posterior portion is
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nearly straight, the less oblique and considerably the longer, and forms
a broad angle with the anterior. There are in the largest examples
about eleven or twelve teeth in the anterior series, counting four or
five very small proximal ones; and in the posterior series, fifteen or
sixteen teeth of which the five or six proximal ones are minute. In
many specimens the two series are not distinctly separated under the
beak, in others there is a very minute, edentulous space in line with
the minute ligamental notch. The largest teeth in the middle of each
series are very elongated, erect, acute, with the tips turned upward
toward the margin. The surface of the shell is covered with very
regular, concentric sulcations separated by narrow, evenly rounded
ridges of about the same width; in most cases this sculpture is
faint or nearly obsolete toward the postel'o-dorsal margin and on the
umbos. In many specimens, a number of faint radiating strire run
from the umbos to the antero-ventral margin, similar lines sometimes
occur posteriorly. The epidermis is without much luster, of either
greenish yellow, light yellow, or straw color, more or less iridescent,
especially near the umbos. Along the dorsal margin the outline of
the teeth can be imperfectly seen through the substance of the shell.
The interior in fresh specimens is lustrous bluish white and in some
cases is distinctly tinged with pale flesh-color. The muscular and pal·
lial impressions are usually indistinct but some specimens show a small,
but distinct, angular pallial sinus.

The alcoholic specimens when dissected were found to have a short
siphon and a large, stout foot with a broad disk having strongly cren
ulated edges. The labial palpi were long, crescent-shaped and the
tentacle-like appendages arising from the outer bases of the external
palpi were very long, slender, and coiled in a spiral. The gills were
long, narrow, and prismatic, one on each side.

Length of one of the largest specimens, 6.5 mm.; height, 4.6 mm.;
thickness, about 3.5 mm.

Young specimens about 2 mm. long are more equilateral than the
adults and have the posterior end less produced and more evenly
rounded, the umbos decidedly prominent, and the surface covered with
fine, regular, concentric grooves, the epidermis showing distinct iri
descence.

Found in lar~e numbers, at many stations, between N.lat. 420 47', W.
long. 61° 4', and N. lat. 35° 9' 50", W. long. 74° 57' 40", in 125~ to 1,731
fathoms, 1883-1887.

This species shows considerable variation in form when a large series
of specimens from the same locality are compared. ~ome are decidedly
more elongated and tapered posteriorly than the typical form, others
are somewhat shorter and more regularly ovate with the posterior end
blunter or more rounded; all agree essentially in sculpture and in the
peculiar structure of the hinge and ligament.

This species has some resemblance to N. sericea Jeffreys, of which it
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was formerly thought to be a variety. It differs, however, ill its larger
size, more ovate form, the posterior end being more produced and
tapered, and in its stronger sculpture. N. corpulenta Dall is narrower,
more elongated, with more prominent beaks. N. quadmngularis (Dall)
is shorter and more triangular in form, with the postero-dor~almargin
more oblique.

Subfa:rnily '.I'INDARINAI: Verrill and Bush.

Cucullellinw FISCHER, Manuel Conch., p. 981,1887 (in part).
Tindarinw VERRILL and BUSH, Amer. Journ. Sci., III, pp. 58,63, January, 1887.

The 'genus Tindaria differs so widely from Malletia and other genera
that it seemed necessary to establish a new subfamily for it.

In this group the shell is rather thick, short-ovate or veneriform, with
the posterior end the longer, and with the beaks turned forward. The
resilium is wanting. The ligament is well developed and prominent.
The teeth are numerous, V-shaped, in two series which are frequently
continuous proximally. There is neither pallial sinus nor true siphons.
The mantle is broadly open ventrally, but there is a separate anal or
efferent orifice surrounded by small sense papillm. The palpi are
large, with long, slender appendages. The foot has a large, terminal,
crenulated disk.

This group agrees with Malletinm in having no resilium, but the
latter has well developed siphons and a pallial sinus.

TINDARIA Bellardi, 1875.

Tindaria VERRILL and BUSH, Amer. Journ. SeL, III, pp. 58,63, January, 1897.

Type:-Tindaria arata Bellardi.
Several recent writers on these shells have regarded Tindaria as a

subgenus of Malletia. In reality they form two widely diverse genera
and have little resemblance except tbat in both the resiliuJIl is want
ing. In typical Tindaria the shell is swollen, sbort-ovate or subcor
date, witb<mt any rostration, with prominent umbos and with the
beaks turned forward. In fact the shell may be described as veneri
form. The surface is usually concentrically grooved. The series of
teeth are often continuous medially. There is no pallial sinus.

A specimen of T. arnabilis Dall l from station 2385, among Forami
nifera, in 730 fathoms, not very well preserved in alcohol, bas the
mantle closed for a short distance behind the anal orifice which is large
and surrounded by twelve or more, rather large, unequal papillm, but
does not appear to be capable of being protruded in a tubular form,
unless a very short one. The mantle is otherwise freely open along
the whole ventral margin to the oral area, with its edges nearly plain,

IMalletia (Tindaria) cytherea Dan, Bull. Mus. Compo Zoo!., XII, p. 254, 1886;
XVIII, p. 438, 1889; = Malletia arnabili8 Dall, p. 438; =Tinaal'ia amabili8 Dall, pl. XL,

fig. 8.
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showing only very minute papillre posteriorly. The foot is large and
strong, with a broad, strongly crenulated and striated, concave disk,
pointed in front. The gills are well developed and somewhat triquetral,
The palpal tentacles are rather large, long, tapered, triquetral, strongly
grooved, curved in sickle-shape. The palpi are rather broad and short.

The following are some of the known species:
T. arata Bellardi, and T. solida Seguenza, fossil, in the Italian ter

tiary formation; T. cytherea Dall = T. vener1formis (Smith), T. amabilis
Dall, T. viren.~ Dall, T. aoinula Dall, T. cunea,ta (Smith) = T. smithii
Dall, T. lata Verrill and Bush, all Florida and WeRt Indiau species;
and '1'. oallistijormis· Verril1 and Bush, off Chesapeake Bay.

TINDARIA CALLISTIFORMIS Verrill and Bush.

(Plates LXXVIII, fig. 1; LXXX, figs. 6, 7.)

Tindaria callistijormis VERRILL and BUSH, Amer. Journ. Sci., III, p. 59, figs. 10,
20,21, January, 1897.

Shell small, stout, thick, regularly ovate, sculptured with very regu
ular, fine, concentric grooves, and having a broad, thiCK hinge-margin
with a continuous line of teeth and no chondrophore. Umbos swollen,
beaks prominent, strongly curved inward and somewhat forward, with
the nuclear shell (prodissoconch) smooth and glossy. The lunular
area is somewhat excavated but has no definite boundary. Anterior
end considerably shorter than the posterior, both equally and evenly
rounded. Anterodorsal margin convex, sloping rather capidly and
forming a continuous curve with the anterior margin which is also
continuous with the more broadly convex ventral margin; the poste
rior end is evenly rounded, -with the dorsal margin strongly convex,
sloping gradually, without any definite angulation. The surface is
covered with very regular, fine, close, concentric, rounded ridges, sepa·
rated by semicircular furrows about twice their width, except on the
umbos where the two are about equal. The inner ventral margin is
plain, sharp, and slightly beveled. The hinge-margin is wide and
thick, narrowest just behind the beaks, gradually widening and thick
ening toward both ends. The anterior portion is much the shorter and
somewhat the wider and slopes more rapidly; along the narrow mid
dle portion the teeth are quite small, but regular, transverse, and sep
arated by narrow intervals; owing to the absence of a chondrophore,
there is no definite center, but in front of the tip of the beaks there
are about eight teeth ·which increase rapidly in size and prominence,
the four distal ones being large, elevated, and somewhat V-shaped;
behind the beak there are about twenty-three teeth, of which nine or
ten proximal ones are small; they then commence to increase in size
and length so that eight or nine are larger and higher than the rest;
these are, however, smaller and more acute than the larger ones in the
anterior portion; two or three distal ones are a little less elevated than

Proc. N. M. vol. xx--56
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those which precede them and a little different in form. Above the
teeth there is a distinct and rather deep submarginal groove for the
ligament which extends continuously both in front of,and behind the
beaks. Behind the beaks there is a distinct rounded ridge running
outside of, and parallel with the ligamental groove and terminating at
the distal end of the row of teeth. l'allialline entire; no siphon; anal
{)pening separated, surrounded by about twelve unequal papillre; else·
where the open mantle edge is nearly plain; foot large with a crenate
disk.

Epidermis pale yellowish brown; illterior glossy bluish white without
pearly luster.

Lengtl~, 8 mm.; height, 6 mm.; thickness, about 4.5 mm.
A small specimen (3 mm. long, 2.5 mm. high) from station 2714, is

doubtfuUy referred to this species. Externally it is covered with very
fine regular, concentric, raised lines and grooves, agreeing ..well with
the corresponding umbonal portion of the type. The epidermis is thin,
pale straw color. The outline is also similar but the posterior half of
the shell is relatively a little broader, owing to a lilight expansion of
the postero-ventral margin. The beaks appear to be relatively less
prominent. The external ligament is well developed both sides of the
beaks, and is slightly thickened just under them, and fills a very slight
notch in the edge of the hinge margin above the teeth. The ltinge·
plate is relatively broad and strong, especially anteriorly. There are
thirteen posterior and nine anterior teeth, the two series separated by
a small edentulous space. Some of the distal teeth in the anterior
series are unusually large and stout. and exceed any of those in the
posterior series. The palliallinoe is distinct and entire.

One live specimen (station 25(6), N. lat. 370 231
, W. long. 63° 81, in

2,620 fathoms, 1885. One, very young, live specimen (station 2714), N.
lat. 380 22', W. loug. 70°171 30il

, in ],825 fathollls, 1886.
This species is remarkable for its thick, firm shell, regul~r ovate

form, and very even, concentric sculpture. In form and general
appearance it resembles some species of Gallista.

TINDARIA LATA, new species.

Shell rather thick, sOlllewhat compressed, broad·ovate,equilateral,
narrowest in front of the beaks, the posterior end somewhat produced
and very broad. Umbos only slightly prominent. Beaks small, rather
acute, turned directly forward and closely appressed to the margin.
No lunule 1101' escutcheon. The autero-dorsal margin is nearly straight
and slopes but little, but becomes a little convex and passes insensibly
into the evenly rounded curvature of the anterior end; the ventral
margin is very evenly and broadly rounded but the curve recedes as it
pas:ses backward so that the highest part of the shell is distinctly
bl'hilld the middle; the posterior end is very evenly aud broadly
rounded without auyaugulation; the postero·dorsal margin is consid·
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erably longer than the anterior and slopes pretty regularly and gradu
ally from the beaks to the posterior extremity. Tile surface is coycred
with very regular, rather coarse, rounded, concentric l'idges separated
by deep furrows of about the same breadth. The epidermis is light
straw color, only slightly lustrous and scarcely iridescent. Tile hinge
plate is large and strong, much elongated posteriorly, the two parts
forming a very obtuse, curved angle at the beaks. The _anterior portion
is the broader; milch the shorter, and bears about uine teeth, of wllich
the three distal ones are much tIle larger and occupy about one-half
the length of the series, tile proximal ones being very small. The pos
terior portion is narrower and curvt>d throughout; it bears seventeen
or eighteen teeth of which seven or eight proximal ones are very small
and acute. The hinge-piMe becomes quite narrow under the beaks
where the two series of teeth are interrupted by a very small edentu
lous space, scarcely wider than the adjacent teeth. All the larger teeth
are rather crowded and compressed in the direction at right angles to
the line of tbe binge so that they are only sligbtly V-shaped. Seen in
a dorsal view they appear thin and 110t very prominent above the mar
gin of tbe sbell, when the tips are broken ther often appear three
lobed. The ligament is well developed and occupies a distinct, sub
marginal furrow behind the beaks. The muscular scars are well
marked, small and nearly round; the pallial line is interrupted at a
point a short distance from the posterior muscular scar but there is no
visible sinus. The interior of the shell is grayish white but not pearly;
the ventral edge is slightly beveled.

Length of the largest specimen, 7 mm.; height, 5.5 mm.
Two specimens, among Foraminifera, at station 2385, N. lat. 280 51',

W. long. 880 181, in 730 fathoms, 188 >.

TINDARIA Cl,JNEATA (Smith) Dall.

Malletia cltneata SMITH, E. A., Report Voy. Challenger, Zool. Lamellibranchiata,
XIII, I'. 247, pI. xx, figs. 10, lOa, 1885 (not Jeffreys).

Malletia (Tilldaria) smithi-i DALL, Bull. Mus. Compo ZooI., XII, p. 255, 1886.

A siugle )-oung valve, among Foraminifera, at statiou 2655, N. lat.
27°221

, W. long. 780 'if 3011
, in 338 fathoms, 1886. Off Grenada aud

the West Indies, ill 390 to 1,140 fathoms.-Smith and Dall.
As the species described amI figured by Mr. Smith under the name

of ..Walletia cuneata is a true Tindaria, his name does not conflict with
the 1I:falletia cuneata of Jeffreys which is a true Malletia, and therefore
should remain unchltuged.

Subgenus TINDARIOPSIS Verrill and llush. 1897.

Tinda-riopsis VERRILL and BUSH, Amer. Journ. SeL, III, pp. 59,63, January, 1897.

Type.-Tindariopsis agathida (Dan).!

1 2lfalleti-a (Tindaria) agathida DaIl, Proc. U. S. Nat. Mus., XII, p. 252, pI. XIII, fig.
10,1889.
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This division was proposed for those species which have a short ros
trum, defined by a radial ridge and a furrow. The type has a well
marked dorsalligamental furrow and a small notch or "socket" under
the beak for the specialized part of the ligament. It is uncertain
whether it has a siphon and a pallial sinus. In case these are present,
it should forlll a distinct genus and be placed under Malletinre.

ANALYTICAL TABLE OF HECENT Sl:BFAMILIES, GENERA, AND SUBGENERA OF LEDID.E

AND NUCULID"E HERE ADOPTED.

A. Shell not gaping, short-ovate, subtrigonal, or rounded; posterior end without a.
rostrum; beaks usually curved backward; no siphon tubes nor pallial sinus.

Nueulidw d'Orbigny.
B. Shell more or less trigonal, usually oblique; posterior end usually shorter,

beaks turned backward _.. _. _.. Nueulinw Verrill and Bush.
e. Teeth numerous, transverse, V-shaped, forming two con'vexly arched or angu

lated series; a distinct median chondrophore; no lateral teeth.
Nueula Lamarck.

ee. Teeth few, not forming long series; a long lateral tooth in each valve; no
median chondrophore _ _. _.,. __ . Nueulina d'Orbigny

AA. Shell ovate, oblong or lanceolate; posterior end generally the longer and
usually more or less rostrated; siphon tubes and pallial sinus generally present.

Ledidw H. and A. Adams.
C. Cartilage or l'esilium preHent, not closely united with the external ligament.

Ledinw H. au,l A. Adams.
a. Resilium snpported by a definite concave chondrophore extending inward to,

or beyond, the inner edge of the hinge-plate.
b. Shell not gaping unlcss at the end of the rostrum.
e. Shell distinctly rostrated and carinated posteriorly.

Leda Schumacher (sense extended).
d. Shell elongated and tapered posteriorly, rostrum long, bicarinate, blunt; liga

mental area or escutcheon long and well-defined; pallial sinus and siphon
tubes developed Leda (sense restricted).

dd. Shell shorter, swollen, ovate or oblong, posteriorly not much elongated; ros
trum short, usually acute, unicarinate.

e. Shell ovate, rostrum small, acute; ligamental area or escutcheon distinctly
bordered by a carina.

f. RostruIlJ short, snbacute, submedian, defined helow by a ventral sinuosity or
emargination JUllonia Seguenza=Ledella Verrill and Bush.

ff. Rostrum short, dorsal, not defined below hy a ventral sinuosity; postero-
dorsal margin concave; escutcheon -!lunken _.. Jupitel'ia Bellardi.

ee. Shell oblong, angular, subtruncate, rostrum short, angular, dorsal, defined
helow by a marginal sinuosity; escutcheon well-defined .... P01·tlandia Morch.

ccc. Shell not rostrated, small, ovate or elliptical, rounded at both ends, anterior
end the shorter, no carina, lunule, nor escutcheon; cartilage posterior, inter-
nymphal __ Mim·oyoldia Verrill and Bush.

bb. Shell oblong or lanceolate; compressed, nearly plain, more or less gaping at
hoth ends; rObtruUl not well-defined; pallial sinus large and broad; tubes long,
united.

g. Teeth transverse, -shaped, numerous, in two long series; chondrophore large,
concave, projecting strongly inside the hinge-plate.

Yoldia Moller (sense extended).
h. Shell large, compressed, rounded anteriorly, broadest posteriorly with a postero

ventral protrusion and radial ridge; rostrum short, broad, poorly defined;
external ligament well developed, prominent both sides of the beaks, occu
pying a contiuuous furrow; DO lunule nor escutcheon.

Megayoldia Verrill and Bush.



NO. 1139.

-,
DEEP- WATER MOLL USCA- VERRILL AND BUSH. 885

hh. Shell lanceolate or longo-ovate, posteriorl~- narrowed and somewhat elon
gated, more or less sinuous below; rostrum slightly defilled~ smooth or slightly
carinate; external ligament feebly developed Yoldia (sense restricted).

khh. Shell oblong, smooth, plain, blunt and rounded at both ends, without any
distinct carina, sinuosity or rostrnm .. __ Ortho,ljoldia Verrill and Bush.

lIhhk. Shell thin, compressed, narrow-Ianceolate or long.elliptical, nearly equi
lateral, and gaping at both ends; sculpture oblique.

Admna H. and A. Adams.
hhhhk. Shell hyaline, oblong-ovate, broad posteriorly, concentrically sculp-

tured, rostrum nearly obsolete _. __ ., .. _. _ Adranella Verrill and Bush.
gg. Shell thin, oblong, inequilateral, blunt at both ends, not rostrated nor cari.

nated; teeth few, lamellar, very oblique. Type, S. jragiliB Jeffreys.
Silicula .Jeffreys.

(la. Shell small, nearly plain, not much rostrated nor carinated; resilium with
out a prominent chondrophore, situated in a notch in the hinge-margin, inter
rupting the series of teeth.

1. Teeth V -shaped, nnmerous in both series.
m. Shell oblong or subovate, blunt posteriorly, with a slightly sinuous margin,

sometimes subrostrate, not carinate .. __ .. _., ...•.. Yoldiella Verrill and Bush.
mm. Shell regularly ovate, rounded at both ends, not sinuous nor carinate, (f)

no pallial sinus __ . _ __ _ __ _.. , Sm'epta A. Adams.
ll. Shell short-ovate, not sinuous nor angulated; teeth few, oblique, not regu-

larly V-shaped. Type, P. oratuB Seguenza _. PhaBeoluB Seguenza.
ce. No trueresilium; ligament well developed, often prominent behind the 'beaks

which are usually turned forward.
D. Siphon tubes and pallial sinus present; teeth mostly V -shaped, in two long

series, oft~n iuterrupted by a mediau edentulous space.
Malletillre H. and A. Adams.

o. Siphon tnbes long; pallial sinns large; shell elongated, gaping.
p. Shell oblong or elliptical, blunt posteriorly, not distinctly rostrate; series ot'

teeth nnequal; those in the anterior series fewer _. Malletia Desmoulins.
pp. Shell long-ovate or oblong, broadly angulated and sinuous posteriorly; dis

tinctly rostrate and carinate; two series of teeth nearly equal.
Neilo H. and A. Ana,ms.

00. Siphon and pallial sinus small, shell ovate, not gaping; a rUdimentary mar-
ginalresilium __ .......• _ __ _.......•.. Neilouella Dall.

DD. Shell short-ovate or subcordate, closed at both ends, umbos prominent; liga
ment entirely external; series of teeth generally continuous.

. Tindarinre Verrill and Bush.
$. Shell regularly ovate, grooved, without rostrum or carina; beaks turned

forward; no pallial sinus __ Tindaria Bellardi.
88. Shell ovate, with a distinct posterior sinuosity and a short rostrum.

TindariopBis Verrill llnll Bush.

Family SOLBNOMYID.iE.

SOLEMYA GRANDIS, new species.

(Plate LXXXVI, figs. 1,2.)

Shell large, considerably broader anteriorly than posteriorly, dorsal
margin in front of the beaks straight and thickened by an internal
ridge and a strong epidermal fold. At the anterior end the valves gape
widely, and the edge of each is divided into six or seven long, nearly
regular, digitate processes of nearly uniform width, and obtusely
rounded at the ends, separated by notches, rounded proximally. The
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general outline of this end is broadly truncate; the ventral margin is'
somewhat convex but slopes upward toward the posterior end and is
nearly straight along tIle middle; the posterior end is short, eveuly
rounded, with the dorsal margin, behind the beaks, strongly incurved;
the large black ligament which occupies this area is continuous with the
epidermis, so that its outline forms a curve nearly in line with that of
the antprior end, and slJOws but a slight angle, or lobe, at the outer end
of the dorsal line. The umbos are tIattened, and scarcely prominent.
The whole surface is covered with a thick, smooth, glossy epidermis,
chestnut-bro\\n in the young and brownish black in adult, which ante
riorly is divided into several rather broad digitatiom; that are shorter
and somewhat wider ventrally, their length diminishing from the mid
dle of the anterior end to the ventral margin, along the middle of which
there are no digitations, bnt short and broad olles again appear pos
teriorly. The shell is sculptured by rooiatiug ribs and furrows which
are but slightly developed on the middle region but become large and
strong ant<'l'iorly and smaller and closer posteriorly. On the anterior
part these ribs are broad amI tIat, separated by wide, flat-bottomed,
furrows often nearly as wide as the ribs; on the middle area, the fur
rows are shallow and rounded while the intervening' spaces' are flat,
sometimes broad, at others narrow, thi"l region appearing comparatively
smooth, some specimens showing but slight indications of grooves and
ribs; posteriorly these are somewhat more numerous, narrower, often
about equal in width. In specimens of medium size, there are from six
to eight of the large anterior furrows and as many ribs; the edges of
the latter are somewhat elevated above the middle portion and these
thickened margins extend out along the edges of the digitations which
otherwise COri espoud to the furrows. Internally tlJe shell is white,
moderately thick, the auterior portion oblong with obtusely truncated
end, the dorsal and ventral margins nearly parallel, and the posterior
much narrower and tapered to an obtusely rounded end, with tbe
dorsal margin excavated for the ligamental area. The surface shows
distinct but not very prominent grooves and ridges correspondillg to
tile exterior ones; at the anterior end the margin slJows slight looes,
corresponding to the intervals between the epidermal digitations. The
anterior muscular scar is large and rounded, the posterior one is
smaller and subovate. Anteriorly the hinge-margin is thickened in
both valves, runlling from near the beak nearly to the end; posteriorly
it is more strollgly thickene(l by a sinuous ('alllls to which t,he liga
ment is attached, while under and just in front of the beak the margin
is excavated for the reception of the (~artilage which continues forward
in a groove and is continuous with the broad, dorsal, epidermal mar
gin which unites the two valves throughout their length. The posterior
ligamellt and anterior cartilage appear to hlend just beneath the beaks;
the commencement of the cartilage is, howenr, indicated by a slight
notch in the callus-margin, in both valves, and the ligament appears
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to extend forward in a point between the two sides Qf the cartilage.
There are no transverse costro or buttresses for strengthening the hinge
margin.

Entire length, including epidermal lobes, 54 mm.; entire height, oppo
site the beaks, 22 mm.; height of the anterior third, 26 mm.; breadth,
in the middle, 12 mm.; length of longest digitations,about 10or 12 mm.;
length of the shell itself, 42 mm.; height at the middle, 15 mm.; length
from beak to anterior end, 30 mm.; to posterior end, 14 mm. Frag
ments of specimens more than twice as large as tlle one measured have
been taken. In one of these tlle lleigllt of the shell without the epider
mis is 25 mm.

Two good specimens and some fragments, at four stations, between
N. lat. 39°58' 39", W. long. 700 30', and N. lat. 370 :w, "'~. long. 740 17',
in 300 to 1,600 fathoms, 1880-1884.



EXPLANATION OF PLATES.

The figures on Plate IV, fig. 2, Plate VI, figs. 1,2, Plate VII, fig. 9, Plate XXI, figs.
1,2, and Plate XXV, fig. 8, were drawn by Mr. J. H. Blake. Plate XV, figs. 9, 10, 11,
were drawn by Mr. J. H. ,Emerton. TIle other figures are all camera-Iucida draw
ings by Mi'. A. H. Verrill.

PLATE LXXI.

Fig. 1. Cardiomya glypta Bush, p. 810. Dorsal view of type specimen No.35362;
X 10 diameters.

2. Cllspidaria arctica (M. Sal's) DaH, p. 803. Interior of a left valve from sta
tion 70; X about 3. Broken outline restored by lines of growth.

3. Cardiomya gemma Verrill and Bush, p. 809. Dorsal view of specimen No.
41456; X 10.

4. The S:lme. Interior of left valve of the same specimen; X about 13.
5. Cuspidal'ia media Verrill and Bush, p.800. Dorsal view of specimen No.

49020; X 5.
6. The same. Interior of left valve of type specimen No. 49018; X 5.
7. Cllspidaria fraterlla Verrill and Bush, p.803. Dorsal view of specimen No.

48962; X 5.
8. The same. Interior of left valve of type specimen from station 892; X 5.
9. Cuspidaria glacialis (G. O. 8ars) Dall, p.800. Dorsal view of f'pecimen No.

49023; X 5.

PLATE LXXII.

Fig. 1. Cuspidaria undata Verrill, p. 798. Hinge of both valves of specimen No.
525i7; X about 3.

2. Halonympha stl'iatella Verrill and Bush, p.810. Hinge of a right "alve from
station 2655 ; X 25.

3. The same. Turned up to show anterior tooth; X 25.
4. Myonera l'uginosa (Jeffreys) Verrill and Bush, p. 811. Hinge of right valve

of specimen No. 52544; X about 16.
5. Cuspidal'ia ,'ent!'icosa Verrill and Bush, p.802. Hinge of a right "Valve No.

52,,48; X 5.
6. Cuspidaria rostra to, (Spengler) Dall, p.800. Hinge of both valves of speci

men No. 49067; X 5.
7. Cuspidal'ia turgida Verrill and Bush, p. 799. Hinge of both valves of t,ype

specimen No. 78789; X about 6.

PLATE LXXIII.

Fig. 1. Cuspidaria Bubtorta (Sal's), p. 806. Hinge of both valves of specimen No.
52545; X 9.

2. Ca"diofllya pm·rostrata. Dall, p.809. Hinge of both valves of specimen No.
48933; X 22.

3. Cal'diomya multicostata Verrill and Smith, p.808. Hinge of both valves of
specimen No. 48947; X (t.

4. Cardiomya abysBicola Verrill and Bush, p. 806. Hinge of two separate valves
No.78896; X 4~.

5. CUBpidal'ia glacialis (G. O. Sars) Dall, p.800. Hinge· of right valve of speci
men No. 49011; X 4~.

6. Cttspidal'ia media Verrill and Bush, p.80.). Hinge of both valves of type
specimen No. 49018; X 9.

888
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PLATE LXXIV.

Fig. 1. Cardiomya abyssicola Verrill and Bush, p.806. Exterior of right valve of a
young specimen No. 78935; X 9.

2. Myonera ruginosa (Jeffreys) VerriU Qnd Bush,p. 811. Exterior of right valve
of specimen No. 52544; X about 8.

3. Cardiomya perrostrata DaH, p.809. Interior of right valve of specimen No.
78933; X 9. ,

4. Cuspidaria sub{orta (Sal's), p. 806. Hinge of left valve of specimen No.
52545; X 9. Turued up to show posterior tooth.

5. The same. Interior of the same valve; X 4t.
6. Cuspidaria formosa Verrill and Bush, p.803. Hinge of both valves of type

specimen No. 78313; X H. The right valve is lladly broken.
7. Cuspidaria arctica (M. Sal's) Dan, p.803. Hinge of a left valve from station

70; X 4t.
8. Myonera limatula DaH, p. 812. Dorsal view of specimen No. 38171; X 9.
9. Cuspidaria part'a Verrill and Bush, p. 801. Hinge of both valves of type

specimen from station 2203; X 30.
10. Cuspidaria lamellosa (M. Sal's) DaH, p.799. Hiuge of both valves of speci

men No. 51292; X 30. Resilium and ossicle are at.tached in the right
valve.

11. Cardiomya gem'ma Verrill an(l Bush, p. 809. Hinge of both valves of type
specimen No. 41456; X 22. Resilium and ossicle attached in the left valve.

PLATE LXXV.

Fig. 1. Limopsis minuta (Philippi), p. 846. Hinge of right valve of specimen No.
76320; X 9.

2. Limopsis affinis Verrill, p. 846. Hinge of right valve of specimen 1'0.44829;
X 9.

3. Limopsis aurita (Brocchi), p. 846. Hinge of a right valve from station 2385;
X abont 11.

4. Limopsis profundicola Verrill and Bush, p.847. Hinge of right valve of a;
young specimen No 52410; X 9.

5. Limopsis plana Verrill, p.846. Hinge of right valve of specimen 1'0.35238;
X 9.

6. Cuspidaria fraterna Verrill and Bush, p.803. Hinge of both valves of type
specimen from station 892; X 9.

7. Cuspidaria obesa (Loven) Smith, p.804. Hinge of right valve of specimen
No. 48967; X 9.

8. Cuspidaria pellucida (Stimpson) Verrill and Bush, p. 805. Hinge of both
valves of specimen No. 48977 from Grand Manan;x 22.

9. Cuspidaria glacialis (G. O. Sal's) DaH, p.800. Hinge of right valve of a
fully grown specimen No. 49032 to show truncated end of tooth; X 4t.

PLAm LXXVI.

Fig. 1. Poromyd sublevis Verrill, var.iety nticrodonta DaIl, p. 813. :End view of right
valve of specimen No. 52533; X 3.

2. The same. Interior of the same; X 3.
3. Cardiomya fJlypta Bush, p. 810. Hinge of right valye of all adult f<pecimen

from station 2108; X. 22.
4. Myonera gigantea Verrill, p. 811. Hinge of right valve of type specimen No.

35255; X It.
5. The same. Exterior of the same; X 1-1-.
6. Cuspidaria ventricosa Verrill and Bush, p. ·802. Interior of a left. valve No.

78783; X 3.
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Fig. 7. Cm'diontya glypta Bush, p. 810. Hinge of both valves of a young specimen
No. 35362; X 22.

8. CU8pidaria pellucida (Stimpson) Verrill and Bush, p. 805. Interior of left
valve of specimen No. 48977; X 12.

9. Bathyarca aby880rum Verrill and Bush, p. 843. Interior of left valve of speci
men No. 78793; X 6.

PLATE LXXVII.

Fig. 1. Macoma inflata Dawson, p. 778. Hinge of both valves of specimen No.
52429; X 5t.

2. Yoldiella lucida (Loven) Verrill and Bush, p. 861. Hinge of right valve of
specimen No. 73173; X about 13.

3. Yoldiella 8ubangulata Verrill and Bush, p.865. Hinge of left valve of type
specimen from station 46 Bache; X about 13.

4. CU8pidaria turgida Verrill and Bush, p.799. Interior of left valve of type
specimen No. 78789; X 4.

5. Myonera (f) pretio8a Verrill and Bush, p. 812. Exterior of a left valve from
station 2655; X 10.

6. Bathyarca pectunculoide8 (Scacchi) Kobelt, variety 8elJtentrionali8 Sal's, p. 845.
Hing-e ofleft valve of specimen No. 74116; X 10.

7. CU8pidm'ia pa1'l'a Verrill and Bush, p. 801. Interior of right valve of type
specimen from station 2203; X about 26.

8. Bathyarca anomala Verrill and Bush, p. 844. Hinge of right valve of type
specimen No. 74081; X 10.

9. Cardiomya abY88icola Verrill and Bush, p.806. Exterior of left valve of
specimen No. 52396; X 6t.

10. Halonympha 8triatella Verrill and Bush, p. 810. Exterior of a right valve
from station 2655; X 10.

PLATE LXXVIII.

Fig. 1. Tindaria calli8tiformi8 Ver~ill and Bnsh, p. 881. Exterior of right valve of
tJlle specimen No. 52536; X. 6.

2. Bathyarca profundicola (Verrill), p. 844. Interior of right valve of specimen
No. 52174; X 6.

3. CU8pidaria undata Verrill, p. 798. Exterior of right valve of specimen No.
52547; X 2.

4. The same; Dorsal v~ew of the same specimen.
5. Microyoldia l'egulari8 (Verrill), p.860. Exterior of left valve of t,ype speci

men No. 38420; X ~O.

6. The same. Interior of right valve of the same specimen.
7. Limop8i8 minuta (Philippi), p. 846. Interior of right valve of specimen No.

76320; X 4.
8. Yoldiella· di88imili8 Verrill and Bush, p. 872. Exterior of left valve of type

specimen !!Io. 38416; X 15.

PLAn: LXXIX.

Fig. 1. Periploma undulata Verrill, p. 823. Hinge of left valve of type specimen
No. 44840; X n

2. Yoldiella minu8cula Verrill and Bush, p. 870. Exterior of right valve of
specimen No. 38415; X 12.

3. Yoldiella incon8picua Verrill and Bush, p. 869. Exterior of right valve of a
specimen from station ~47; X 9.

4. Yoldiella frigida (Torell), p. 872. Iuterior of left valve of a specimen from
station 943; X 16.
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Fig. 5. Yoldiella incon8picua Verrill and Bush, p. 869. Interior of left valve of a

specimen from station 947; X 15.
6. Yoldiel/a 8ubangulata Verrill and Bush, p. 865. Exterior of right valve, of

type specimen from station 46 Bache; X H.
7. Yoldiella minU8cuia Verrill and Bush, p. 870. Interior of left valve of speci

men No. 38415; X 22.
8. Leda bU8hiana Verrill and Smtth, p. 8.54. Exterior of right valve of type

specimen No. 35729; X about 3.
9. CU8pidm'iajol'rno8a Verrill and Bush, p. 803. Interior of left valve of type

specimen No. 78313; X 3.
10. Mal·te8iel/a jragili8 Verrill and Bush, p.777. Exterior of right valve of a

specimen ii'om near station 2566; X 6.

PLATE LXXX.

Fig.1. Yoldiella iri8, Verrill and Bush, variety 8tl'icta Verrill and Bush, p. 864. Ex
terior of right valve of type specimen No. 74325; X about 13.

2. YoldieZZa iri8 Verrill and Bush, p. 863. Interior of a left valve from station
895; X 11.

3. Yoldiella lucida (Loven) Verrill and Bush, p. 861. Exterior of left valve of,
specimeu No. 73173; X about 6t.

4. Adranella ca8taVerrill and Bush, p. 858. Interior of a left valve from station
2150; X 11.

5. Yoldiel/a jraterna Verrill and Bush, p.867. Exterior of left valve of type
sllecimen from station 947; X about 13.

6. Tindal'ia calli8tijormi8 Verrill and Bush, p.881. Hinge ofrigbt valve of type'
specimen No. 52536; X 8.

7. The same. Turned up to sbow shape of teeth.
8. Yoldiella inj/ata Verrill and Busb, p.864. Exterior of left valve of type

specimen No. 38417; X about 5t.
9; Yoldiel/a lenticula (MUller) variety amblia Verrill arui Busb, p. 866. Exterior

of left valve of a specimen from station 186; X 10.
10. Neilonella 8ubomta Verrill and Busb, p. 878. Exterior of left valve of speci

men No. 34826; X 11.

PLATE LXXXI.

Fig. 1. Ledella parva Verrill and Busb, p.857. Interior of a right valve No. 78365;
X 25.

2. Nucula granulo8a Verrill, p.853. Hinge of right valve of type 'specimen No;
38451; X about 16.

3. Nucula cancellata Jeffreys, p. 854. Hinge of right valve of specimen No.
45795; X about 13.

4. Yoldiella lenticula (Moller) variety amblia Verrill and Bush; p. 866. Interior
of a right valve from station 186; X 12.

5. Yoldiel/a je.ffl'ey8i (Hidalgo), p. 866. Interior of right valve of specimen No.
78958; X about 13.

6. Nucula proxima Say (') variety ovata Verrill ana Bush, p. 852. Hinge of
rigbt valve of specimen No. 7~467; X about 16. .

7. Ledella me88anensis (Seguenza) variety 8ublevi8 Verrill andBush, p. 856. Hinge
of left valve of specimen No. 35212; X about 16.

8. Nucula 8ubovata Verrill and Bush, p. 852., Interior of left valve of type
specimen No. 40474; X about 13. Showing resiliulll attache!l to pit.

9. Ledella me88anen8i8 (Seguenza), p. 85;;. Hinge of left valve of specimen No.
52156; X about 16.
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PLATE LXXXII.

VOL. Xx.

Fig. 1. Leda calldata (Donovan). p. 855. Interior of right vulve of specimen No.
38205; X about 5t.

2. Leda pernltla (Muller), p. 855. Hinge of right valve of specimen No. 73077;
X about 5t.

3. Neilonella subollata Verrill llnd Bush, p. 878. Hinge of left valve of speci
men No. 34326; X about 10.

4. The same. Turned up to show shape of teeth.
5. Yoliliella inflata Verrill and Bush, p. 864. Hinge of a left valve No. 35575;

X abont 10. Turned 'up to show shape of teeth.
6. The '·arne. Front view.
7. Yoldiella dissimilis Verrill and Bush, p. 872. Hinge 0{ a left valve No.

38416; X 20.
8. Yoldiella jratm'na Verrill and Bush, p. 867. Hinge of right valve of type

specimen from station 947; X 20.
9. Leila bltshiana Verrill, p. 854. Hinge of both valves of type specimen No.

35729; X about 6t.
10.•Valletia polito, Verrill and Bush, p. 876. Hinge of a .left valve No. 78792;

X abont 6t. Some of the teeth are broken away just behind the beak.
11. Yoldiella iris Verrill and Bush, p. 863. Hinge of left valve of a young

specimen; X 20.
PLATE LXXXIII.

Fig.1. Crenella jragilis Verrill, p. 847. Interior of right valve of type specimen No.
No. 41543; X about 3.

2. The same. Hinge of another larger. imperfect specimen No. 40676; X about 3.
3. Yoldiella jeffreysi (Hidalgo), p. 866. Exterior of a left valve No. 78958;

X about 13.
4. Limop8is projundicola Verrill and Bush, p. 847. Interior of aright valve of .

a young specimen No. 38143; X about 3.
n. Nucnla suborata Verrill and Bush, p. 832. Exterior of left valve of type

specimen No. 40476; X about 13.
6. Abril, longicallis (Scacchi) variety americana Verrill and Bush, p. 778. Inte

rior of right vah'e of specimen No. 52170; X about 3.
7. The same. Hinge of both valves of the same specimen; X about 8.

PLATE LXXXIV.

Figs. 1 and 2. Chlamys beneilicti Verrill and Bush, p.834. Exterior of both va1ves
of a young specimeu found among Foraminifera; X 20.

PLATE LXXXY.

Fig. 1. Oyelopecten leptaleus Verrill, p. 839. Portion of npper or left valve of type
specimen No. 38413 to show character ofsculptnre; X 10.

2. Oyclopecten nanus Verri11 lind Bush, p. 837. Exterior of lower or right vahe
of a young specimen from station 2265; X 5.

3. The same. Exterior of left valve of a larger specimen from the same
station; X 5.

4. The same. Hinge of the same valve; X 13.
5. Cyclopecten pustulos1t8 Verrill, p. 839. Portion of left valve of specimen

No. 48765 to show character of sculptnre; X 10.
6. The same. Piece of a left valve of another specimen No; 48761 to show vari

ation in form of pustules; X about 13.
7. Ca7llptonectes gm:nlanilica (Sowerby) Verrill, p. 837. Exterior of right valve

, of specimen No. 78387; X 5.
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Fig. 8. Cyclopecten 8ubimbrijer Verrill and Bush, p. 840~ Portion of left valve of
specimen Ko. 48762 to show character of sculpture; X 10;

9. The same. Exterior ofleft valve of specimen No. 48766_from off Nova-Scotia,
in 190 fathoms; X 3.

10. Cyclopecten pU8tulo8u8 VerriU, p. 839. Exterior of left valve of type- specimen
No. 48764; X 3.

11. The same. Exterior of right valve of another specimen; X 3.

PLATE LXXXVI.

Fig. 1. Solelltya grandis Verrill and Bush, p. 885. ,Exterior of left valve of type
specimen No. 51345; XIi.

2. The same. Interior of right valve of an imperfect specimen No. 40103; X It.
Epidermal fringe restored from other specimen.

3. Cryptodon (Axinulus) pygnuJ:,us Verrill and Bush, p.792. Exterior of left
valve of specimen No. 78368 from station 2697; X 22.

4. The same. Interior of right valve of a smaller 'specimen fJ;'om the same
station; X 22.

5. Nucula cancellata Jelfreys, p.854. Exterior of left valve of specimen No.
45795; X 12.

6. Chlalllys costellata Verrill and Bush, p. 835. Exterior llf right valve of type
specimen 1'10. 52471; X 9.

PLATE LXXXVII.

Fig. 1. Poromya subleri8 Verrill, variety m'icrodonto, Dall, p. 813. Hinge of a left
valve No. 78799; X 5.

2. VerticOl'dia grarwlifera (Verrill) DaB, p. 816. Interior of a left valve (type
specimen) 1'10.44838; X 4.

3. Lyonsiello, 8ubquadrata (Jeffreys), p.817. Interior of a left valve No. 78800.
X 10.

4. Periploma affini8 Verrill and Bush, p.822. Exterior of right valve of type
specimen from station 873; X 4.

5. Periplomo, undulata Verrill, p.823. Exterior of left valve of type specimen
No. 44840; X 4. .

6. Propeamusill1n thala88inll1n (Dall) Verrill, p.841. Exterior of npper or left
valve of a specimen from station 949; X 16.

7. Cryptodon (Aximtlus) !mTugiuo8u8 (Forbes), p.793. Interior of right valve of
specimen No. 34860; X 12.

8. The same. Interior of left valve of the same specimen.

PLATE LXXXVIII.

Fig.1. Cryptodoli Cl'ouline1lsi8 \ Jeffreys) Smith, variety altus Verrill and Bush, p. 787.
Exterior of a left valve from Eastport, ¥aine, 1870; X about 8.

2. 'The same. Interior of a l'ight valve from the same locality; X about 8.
3. Cryptodon planu8 Verrill and Bush, p. 78K Interior of left valve of type

specimen from station 254; X 14.
4. The same. Exterior of right valve of the same specimen.
5. NlIculo, proxinto, Say (i) variety ol,o,ta Verrill and Bush, p. 852. Exterior of

left valve ofspecimell No. 73467; X about 12.
6. Macoma inflata Dawson, p. 778. Exterior of left valve of specimen No. 52427.

X 3.
7. Kennerlia bl'cvi8 Verrill and Bush, p. 821. tI, Exterior of left valve of speci

men No.40232; b, interior of right valve of another specimen No. 45884.
X 4.

8. Nucula granulo8a 'ferrill, p. 853. Exterior of left valve of type specimen No.
38451; X abont26.
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PLATE LXXXIX.

VOL. XX.

Fig.1. Cryptodon ob801etu8 Verrill ana Bush, p. 789. Exterior of right valve of a
specimen from stat,ion 949; X about 20.

2. The same. Interior of left valve of ~he same specimen.
3. Leptaxinu8 l1linutu8 Verrill and Bush, p.797. Hinge of left valve of type

specimenNo.45686; X 45.
4. The same. Hinge of right valve of the same specimen.
5. The same. Interior of the same valve; X 30.
6. Cryptodon plicatu8 Verrill, p. 786. Interior of left valve of a young specimen

No.44826; X 9.
7. Ct'yptodon (Axin1tlu8) brel'i8 Verrill ana Bush, p. 790. Exterior of left valve

of type specimen from station 2208; X about 22.
8. The same. Interior of right valve of the same specimen.

PLATE XC.

Fig.1. Cryptodon (Axinulu8) inequali8 Verrill and Bush, p.791. Exterior of right
valve of type specimen from statiOl's 98-99; X about 10.

2. The same. Interior of left valve of the same specimen.
3. CI'yptodon cI'ol!linen8is (Jeffreys) Smith, p. 786. Interior of lift valve of a

specimen from stations 62-65; X about 13.
4. The same. Exterior of right valve of the same specimen,
5. Axinodon elliptic!l8 Verrill and Bush, p.796. Exterior. of right valve of t~'pe

specimen No. 35175; X about 13.
6. The same. Interior of left valve of the same specimen.
7. Tel/imya jerrugil/o8a (Montagu), p.783. Interior of left valve of specimen

No. 49588; X 20. a, Gartilage.
8. The same. Interior of right valve of the same specimen.

PLATE XCI.

Fig.1. Cryptodon in8igni8 Verrill and Bush, p. 785. Interior of a left valve Ko. 52733
from station 2499; X about It.

2. The same. Exterior of a left valve from the same station; X about li.
3. Montacuta triquetra Verrill and Bush, p.782. Interior of right valve of tJ'pe

specimen froin station 2307; X 24.
4. Montacuta cuneata Verrill ana Bush, p.782. Exterior of right valve of a

specimen from station 2278; X 17.
5. Cryptodon equali8 Verrill and Bush, p. 788. Hinge of both valves of a speci

men from station 18 Bachej X about 5.
6. The same. Exterior of left valve of specimen No. 74302; X about 5.
7. C"yptodon (Axinltlu8) ovatu8 Verrill and Bush, p. 793. Interior of left valve

of type specimen from sJ;ation 949; X 35.
8. Kel/iel/a nitida Verrill, p.778. Interior of left valve of specimen No. 37971;

X 14.

PLATE XCII.

'Fig. 1. Axinodon ellipticu8 Verrill and Bush, p.796. Hinge of left 'l'alve of type
specimen No. 35175; X about 26t.

2. Limop8i8 8ulcata Verrill and' Bush, p.845. Interior of a right· valve from
station 2199; X 4.

3. CI'yptodon (Axinnlu8) 8implex Verrill and Bush, p.791. Hinge of right valve
of type specimen from station 1093; X about 13.

4. The same. Interior of left valve of the same specimen.
5. Axinop8i8orbiculata Sal's, variety inequali8 Verrill and Bush, p. 794. Interior

of left valve of type specimen from Eastport, Maine, 1872; X about 13.
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Fig. 6. The same. Hinge of both valves of the same specimen; X about 26.
7. Montacuta bidentata (Montagu) variety tenuis Verrill and Bush, p. 779.

Interior of a right valve from station 2277; X about 13.
8. JIontacuta bidentata (Montagu) variety fmgilis Verrill and BUllh, p. 780. Inte

rior of a right valve No. 46134; X 17.
9. .lIontacuta ot'ata JeffreJ's, p. 781. Interior of a right valve No. 461:l6; X 20.

10. The same. Interior of a left valve No. 46137; X 20.

PLATE XCIII.

Fig. 1. Crgptodon (Ax/nulas) ovatus Verrill and Bush, p. 793. Hinge of both valves
of type specimen from station 949; X 45.

2. KelliojJsis elevata (Stimpson) Verrill and Bush, p. 784. Hinge of a right
valve No. 74333 frO:11 Naushon; X 30. a, Resiliulll amI ossicle.

3. The same. Hinge of another right valve from the same station, to show
variation; X 30.

4. The same. Hinge of both ,alYee of another speciillen from the same station;
X 30.

5. Montacnta cuneata Verrill and Bush, p. 782. Hinge of both valves from
station 2278; X 30.

6. Montacata tlllltidula Jeffreys, p. 781. Hinge of a left valve No. 35412; X :l0.
a, Resilium and ossicle.

7. Montacuta b.identata (Montagu), p. 779. Hinge of a right valve No. 74328
from Naushon;.x 30.

8. The same. Hiuge of both valves of a smaller specimen from the same sta
tion; X 30.

9. Montatmta striatala Verrill and Blish, p. 780. Hinge of a left valve froUl
station 2276; X 30. Hinge of a right valve from station 2273; X 30.

10. Kelliella lIitida Verrill, p. 778. Hinge of both valves of specimen No. 37971;
X 12. Right valve turned down,·left turned up

PLATE XCIV.

Fig. 1. Montacata tamidala Jeff'reys, p. 781. Interior of a left valve No. 35412
frolll station 2103; X 20. a, Resilium and ossicle.

2. The same. Interior of a rigoht valve from the same station; X 20.
3. Kellill suborbicularis (Montagu), p. 779. Interior of left valve of a specimen

from off Salem, Massachnsetts, 1877; X 10.
4. The same. Interior of right valve of the same specimen.
5. Montacuta casta Verrill and Bush, p. 781. Exterior of a left valve from sta

tion 2283; X 20.
6. Montacata bidentata (Moutagu), p.779. Interior of a right valve No. 74328;

X abont 13.
7. Kelliopsis elevata (Stimpson) Verrill and Bush, p. 784. Interior of a right

valve No. 74333 from Naushon; X about 13. a, Resilium and ossicle.
8. The same. Exterior of a left valve from the same station; X about 13.

PLATE XCV.

Fig. 1. Lyonsia Jranalifera Verrill and Bush, p. 818. Exterior of a left valve (type
specimen) No. 52561; X about 2+.

2. Verticordia granulifem (Verrill) Dall, p.816. Hinge of a left valve (type
specimen) No. 44838; X 8.

3. The same. Hinge of both valves of a fully grown specimen No. 78679; X 4.
Turned up to show ossicle, a.

4. The same. Hinge of a right valve of another specimen No. 78929; X 6+.
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Clidiophora inomata Verrill and Bush. p. 819. Hinge of both valve80f
8pecimen 1'10.49760 from station 327; X about 2!.

The same. Exterior of a left valve of a specimen from the same 8tation;
X about 2!.

Lyonsiella cordata Verrill and Bush, p. 818. Hinge of left valve of type
specimen No. 52540; X 8. a, Ossicle; b, ligament.

The same. Exterior of right valve of the ilame specimen; X about 4.
Limopsis sulcata Verrill and Bush, p. 845. Hinge .of a right valve from

station 2199; X about 10z.
Nucula l'errillii Dall, p.853. Hinge of left valve oof specimen No. 45752;

X about 26.

896
Fig. 5.

6.

7.

8.
9.
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PLATE XCVI.

l<'ig.l. Limopsis sulcata Verrill and Bush, p. 845. Exterior of a right valve from
station 2199; X 16.

2. Choristodon (f) cancel/atus Verrill, p.778. Hinge of a left valve (type ~peci-

men) No. 44839; X 16. '
3. The same. Exterior of the same valve; X 6.

PLAT~; XCVII.

Fig.1. Glontus nitens Jeft'reys, p. 848. Interior of left valve of specimen No.
78784; X 12.

2. The same. Hinge of the same; X 20.
3. Yoldiella expansa (Jeffreys), p. 871. Interior of right valve of specimen ])1"0.

78363; X 16.
4. Mallelia obtusa (M. Sal's) Morch, p. 874. Interior of left valve of a very ;young

specimen from station 2706; X 20.
5. Axinopsis cordata Verrill· and Bush, p, 795. Interior of' a left valve from sta

tion 2307; X 16.
6. The same. Interior of' a right valve from station 1092; X 16.
7. Malletia abyssorunt Verrill anc} Bush, p. 875. Interior of right valve of

type specimen No. 52159; X 12.
8. Yoldiella curta Verrill and Bush, p. 868. Interior of right valve of type speci

men No. 38457; X 20.
9. Hyalopecfen dilectus Verrill and Bush, p. 836. A portion of the exterior of

both valves of type specimen 1'10.52539; X ll.
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forbe.ianns 828

Pa~.

Hinnites , 827,828,833
Hinnite. cortes.1.. . . . . . . . . . . . . . . . . . . . . . . 827
Hyalopecten. (S'ee alBo Pecten) 7'76,832

dilectn. '" . . . . •• . . . .. . . .. 832, 886
fragilis , 832,836
pudicus . . . • • . . . . . . . .. . . •. 832, 836
undatns 832,836

Janira...................................... 826
J unonia ......•..••...•..••....••.......... 855, 884
Jupiteria.........••••...••.•........ ,...... 884
Kellia ...•••.........•••.......••• ,. . • . . . .. . 783

.uborbicularis....................... 779
Kelliella nitida.. , ...•.•.•. , . •• . .. ••. . . . . 778

.p 778
KelliellidlB . .. . . .•. . . .•.•• .• ..••.. . 778
Kelliopsi 776, 783

elevata .. .. . . .. 784
Kennerlia , 776, 822

brevi............................ 821
glaciali. . . . . . . . . . . . . . . . . .. . . . ... 821, 82~

Leda 776,849,850,852,854,857,877,878,884
acuminata... " . . . . .... . . . . . . . .. 856
bu.hiana .. , •.. . .. . . . . .••.. . . .. . . . . 854
caudata . . . .. . . .. .• .. . . 8M,855
cu.pidata 854
expan.a ...•.. ..•••• 871
11u"iatUi. ...• .. . . . . . . . . . . . . . . . • 854
jeffrey.1. . . . . .. . . . . . . . 866
lata 866
lenticula 866
lucida................................ 801
messanensis _ _...... 856
obe.a 861,863
pernula 854,855
portlandica 857
ro.trata .... :......................... 854
.ubequilatera 871
tenui.ulcata 854·

Ledella '" .•........... 776,855,884
contini. . : 856
confusa 856
inopinata 856
me••anen.is. . . . . . . . . . . . . .. . . . . . .. 855, 856

val'.•ublevi. . . . . 856
nicotrre 855
parva 857
peraffinis........... 855
prolata............................. 856
rectidor.ata........................ 856
.emen 856, 857
.eminula ,855
.olidula 856
ultima 856

Ledidre 848. 8~1, 854, 884
Ledillre 851, 854, 884
Leptaxinu 776,796

minutu 796,797
LeptonidlB 779
Leptopecten. (S'ee also Pecten)............ 831

monotimeri. . . . 831
Lim",a eubovata . .. . . . . . . .. . . . 82'
Limatnla c....... 776

confu.a . .. . . . . . 825
hyalina .• .. . . .. .. .. . 825
nodulo.a . .• . .. . . 884
regulari. 823
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Page.
Limatnla subovata......................... 824
Limidm .....••..••................•........ 823
Limopsidm.... .. .••••• . . . . . .. . . . . . . . . .•..•• 845
Limopsis. .•• .• • . . . • . . •• . . . . . . . . . . . . . . . . .. 776, 851

affinis ...•..••......... '. . . .. ... . •. 846
aurita............................ 846

var. plana .•.•....•••••..•. 846
var. ! 8(7

minuta........................... 841
plana....................... ...•.• 846
profundicola .••..••..••...•...... 847
sp................................ 846
sulcata. •. •. .. .. ••. .•.••. . .. .. .... 845.

Liropooten . . . . . .. . . . . . . . . . •• . . . . . . . . . . . . . . . 829
Lissochlamys ... . .. .... .• . .. .... . ..... . .. . .. 833

excisa. ..•.• ...••. . ..• .. . . . . . 833
Lissopecten. (See alBo Pecten) .•...•...... 830

hyalinus .•.•.. .. . . . . .••... 830
Lyonsia...... . 776

arenosa. .• . . . . . . . . . . . .. . . . .• . • . . 8111
granulifera . ........• . . .. . . 818

Lyonsidm . . . •.. . . .••.. .. . . . . .. . 818
Lyonsiella 776

cordata .•• '. . . .. . . .. . .. . . •. . . •.. 818
.ubquadrata.................... 817

Lyon.iellidm .••. ••••••. ••.. . •. .... . . .. . 817
Lyrode.ma ..•••. . ..•• . . . . . . . . . . .• . .. 851
Lyrodesmatinm . . . . . . . .. . . .. . . . . . . . . . . . 851
Lyropooten. (See alBo Pecten)............. 829

nodo.us...... ...••. ••••.• 8211
Macoma.................................... 776

inllata...... ...•..••..••........•.. 778
Macrochlamy. •....•.......•..... 833

lati••ima .•.. . • . . . . . . . . . . • . . 833
Macrodon .••......•.•...•...••..... ' . . .. . . . 8(2

aaperula . . • . ••.• •• . .. . . . ••. . . . . . . 842
profnndicola...... ..... . . .• . . . •. . 844
sagrinata. ••.. . . .. .. .. . . . . . . . . •. . 842

Malletia , 776,850,873,878,880,885
abys.orum •••.•.•............... 874,875
agathida ..... . . . . . . . . . . . . . . . . . . . . . 883
amabilis. ......••...•..•........... 880
arrouana ..... . . . . . . . . . . . . . .. •• . . . . 874
bellardii.. . . . . . . . . . . . . . . . . . .. . . . . . . 874
chilensis 873,874
cuneata 874,883'
cytherea... ..•••.•.... 880
dunkeri ..••••••.••••. :............. 87(
obtusa ..•... .•........ 874

pallida ...••• .• •.. . .• .. . 874
polita .••..•••......•............ 8U.876
smithii............ 8l!3

Malletinm ..........•.••.•....•...•... 851,873, 885
Martesia ...••. ....•• . .. .•..•. .•.•.. . . 777
Martesiella 776,777

. fragilis ...•••... 777
Megayoldia .......•.•..............•..... 859,884

thracimformis . •• . . •• .. 859, 860.
Microyoldia ...•.•.•..••.•.•..•...•.... 776,860,884

regularis ,.. . • . . . . . . . . •. . . . • . . . 860
Montacnta ... . .. ......• .•••.• •••••• . 776,783

bidentata ....•. ••••••. •...• 779,784
var. fragilis .••••..... 780
Vltr. tenuis .••.. •••.•. 779

bowmani .•.•.. .•..•.• ...•••.... 788
:casta •••••.••••••.. . 781

Page.
Montaouta cune.ata 781

elevata.......•.••...•....•... 783,784
ferruginosa .. 783
ovata........................... 781
striatula .••.••..••.•••••..•.••. 780
triquetra..... •••.•.....•. •..... . 781
tumidula............ •••. ••••••. 781

Mya bideutata •....• ......• 779
Myonera...••.....•..•......•.....•••.... 776,7118

gigantea.....•.•.•. : ..•... 811
limatula ....•. . . . .. . .. . .. .. . . . 812

paucistriata . . . .. .. . . .• ••.••. . . 809
pretiosa . .. . . . .. .• . . . . . • 819
ruginoss.. ..•....... 811
undat.. 791'1

Mytilidm...... . . •....••. .••. . . . . .•. . . 8(7
Nemra arctica.... .. .. ••. . . . . . . . . . . . . . •... . . 803

costata.............................. 810
gigantea ,............ 811
glacialis............................. . 800
lamello.a............................ 799
limatula ........•.....••....•. ••...• 812
multicostata 808

var. curta. •• . . •• . . . . . . . 808
obe.a ........•.•..••..•....•...... 804, 80,5
pauci.triata...................•. ,.. . 809
pellucida...•....•••..•••.••..••... 804.805
perro.trata...... . . . .. . •. . . . 800
ro.trata ••••••. . • . .• •. .• . .. •• ..•. . 800
rugino.a .•.• " . ••.. ••.. ••.. ••..••••. 811
.p................................... 805
8ubtorta 806
undata .......•........... : . . . 798

Neilo 877,885
cumingi!. . ...•.... . . . .•.••. . 877
goniura . . . . . ..•.. . . . . 877

Neilonella 776,877,885
corpulenta . . .. . .. . .. . . .. 877, 878
pu8io~ _......... 878
quadrangnlari. ..•..•.........•. 878
.ericea "'. . . . . . . . . . .. • . . . . . . . . .. 878
8ubovata · 878

Nucinella 851
Nucula 776,849,850,851,884

caucellata .854
granulosa..... . •..... .•.•••. .. .. . . . 853
len.ticula •••••• . .. . . . . . • . . . . .. .. ••. . 866
nucleu. .......•..•.. 851
pernambucen.is.................... 853
proxima, var. ovata............................. 859
.ubovata...................... 851
tenui............................... 853
trigona. . .. . . . . .. . . . . . . . . . . . . . . . . . . . 853
verrilli! .•.•.•...••..•...••••..••••. 853

N,.culana ...••. •••.••.. . . . ......•.• 851,8M
Nuculanidm.......... .......•..•••••. 8M
Nuculidm ...•.•...............••..•... 848, 851, 884
Nuculina 851,884

adam.i 851
calabra. ..•. . . . . •• .. . . . 851
miliaria ...• :....... . . . . . . . . . . . . . . 851
mnnita ..•.•.•.••• ,....... 851
ovall•... :........ . . . .. . . .. . . .. . . . 851
.uleata. •. . . . . . . . . . . .. . . . . . . . . . 85J

Nuculinm 884
Nuculite. .•••.•..•.•. . . . .. . .. . . . . . . . . . . . . . . 850
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.Page.
Oopecten.... .. .. .. . .. . .. . 833
Oopecten rotundatu..... .. .. . .. .. . . . . 833
Ortboyoldla 859,885

.capina........................ 859

.olenoide. 859
Paloooneilo ............•.............. 849, 850, 851

con.tricta .•••.• . . . . .•.•.. 850
plana...... .....• .•...... 850

Palliolum. (Se. also Pecten) 828,829,833
.trlatum ..•...•"................. 828
te.too....... .•. .•............. ••. 829
vitreum. . . . ... . .. .... .. . . . .... . . 829

Pallium. (See als,.Pecten) .......•...... 827,829
plica...... .........••••...... 827

Pandora.............••...............•••. 821,822
r08trata ...•.. ...••. . .. . . . . . . 822

Pandoridre .•.••. .. . .. . . . . . 819
Paramu8ium .....••.............••......... 832

dalli ••••••.••..... 832
Parvamu••ium............................. 833

cancellatum ...•...•........ 833
Peccbiolia granulifera .......•••.•......... 816

8ubquadrata...... ••...... 817
Pecten ..........•.................... 826,827,833

benedicti (Cblamy8) ............•••. 834
clintonlu. (Placopeclen) ...•••••.. 831,838
co.tellatu8 (Cblamys) .•......•..... 835
dilectu8 (Hyalopecten) .........••. 832,836
exoticum (P8eudamu8ium) . . . . 828
fene8tratu. (Propeamu8iuRl) . ..•.•. 829
fragili8 (Hyalopecten) 832,836
grrenlandica (Camptonecte8) 837
bo.kyn.i (Propeamu8ium) ..•..... 839,840

var. pU8tul08u8. 839
hyalinu8 (Ll8.opecten) ........•..•. 830
imbrifer (Cyclopecten) 832,839 840
inooqui8culptu8 (Propeamu.ium) 829
irradian. (lEquipectenl....... 830
i8landicu8 (Cblamy.) ..••••....... 827,834
kermadecen.i8 (Cyclopecten) .•..••. 841
len8 (Camptonecte.) ..........••.••. 828
leptalen8 (Cyclopecten)............. 839
maximu8 ...•.. ..••.. .•....... 826
monotimeri8 (Leptopecten) . . . •..••. 831
nanu. (Cyclopecten).......... •••••• 837
nod08u8 (Lyropecten) ..••.•........ 829
operculari8 (lEquipecten) ..•....••• 830
pleuronecte8(Amu8ium) ....•...... 826
plica (Pallium) ........••.....•..... 827
pudicU8 (Hyalopecten) ...•....... 832,83G
pU8tul08u8 (Cyclopecten) ..•••.... 832,839
.iriatu8 (Camptonecte8) .......•.... 828
8ubimbrlfer (Cyclopecten).......... 840
te8too (Palliolum)...... . . . . . . . •... 828, 829
tbala8.inu8 (Propeamu8iuml •...... 841
tigrin118 (Camptonecte.) . 828
nnd~tu8 Clryalopecten) 832,836
variu8 (Cblamy8) .....•.. •••.•.•.•.. 834
vitreu8 (Palliolnm) 829

Pectinella . ••• .• . .. •• . . • • . . . . . . . . • • . . • • . . . •. 830
Big.bei ......••••••.••.••••••.... 830

Pectinidre ......•••........•...• ,. . • . •• . .. 825, 833
Peplum ....•••.•.....•............•....•... 833

infiexum .•••.•.•••.•.....••..••••• 833
Periploma. ••.. ...•••.•••..• . .. • . ..•• . . •• . .. 776

Page.
Periploma aftinia...... .......•...•.....••.. 822

undulata ....•. . . . .. . . .. . . . ... . .. 823
Periplomidre ...... , ..••............. , . . . ... 822
Petricolidoo .•.•... ;.... ............•. 778
Phaseolu8 851,884

ovat,u8 ..•..••................. 868, 884
Phoiadidoo ...............................•. 777
Placopecten. (Se. also Pecten)............ 831

clintoniu8 831,838
Pleurodon.................................. 851
Pleuronectia ......•.......•.••. , .... .•. . ... 826
Poromya................................... 776

(Cetomsa) elongata 815
granulata 815
mlcrodonta. ••... .. 813
8ublevi8. . . .. . . .. . . .• . . . . . . 813

var. microdonta .••...... 813
Poromyidre :........ 813
Portlandia ......•. ; 837,859,884

a,rctica ............•............ 857
lenticula........................ 866
lucida ...........• ..............862

Propeamn.ium. (Se. also Pecten) .•.•.... 829, 833
fene8tratnm. .. . .. . . .. . . . 82,9
ho.kyn.i... . .. ••.••. . 839
Inequi.culpta .• ;........... 829
tbala88innm. .. . . . . . . . .... .. 841

P8eudamu8lum. (Se.alsoPecten) ... 828,829,833
exoticum . . . . . . . . . .. . .. 828
imbrifer 840
leptaleu. 839
tbala8.inu8 . .. . . . . . . 841.

P8eudomalletia 874
Sarepta " 851, 885

8pecio8a ..........••.•....•...... 851, 885
Sareptinre 851
Saturnia 877, 878
Scapharca ,. 842
Scbizotbreru. .. 785

grandl8 . . •. .. . . .. 785
Semelldoo .-............... 778
Silloula 850,851,885

fragili8 885
Solemya. . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . .. 776, 849

grandI8............................ 885
Solenomyi<ioo ...•........".. .. .. .. . . . . . . . 885
Syncyclonema 832,836
Tellimya bidenta!a......................... 779

elevata 784
ferrugin08a ..••........••....... 781, 783

Tellinidre 778
Thracia ni!lda.................... 815
Tindaria 776,849,850,851,860,880,885

acinula 881
amabili. 880, 881
arata , . . • ••.... .. .. . . .. 880, 881
calli8tiformi8 881
cuneata , . . . . . .. .. 881, 883
cytherea... . .. . . . . . .. 880, 881
lat,a ....... ••••.... .... , 881,882
8mithii , . . . . .. . 881
.olida '" .. . . . .. .. .. .. . 881
veneriformi8 .•• . . . . . . . . 881
viren8............. 881

Tindarinre 880
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Tbularlopsis .••••.•.••••..•.•••.••..•.... 88S, 885
Tindarlopeis agathida.••••..... " .. . . .. 883
Trigoniadlll . 851
Ungulinidlll .••.••.........•.•........ •••••• 784
Verticordia granifera .............•...•.••• 816

granulifera ............••••.•.. 816
Verticordidre. . . . . . •. . . . . . . . ••• •• . . . .• . • . • • . 816
Vesicomya. .•.• .•. ..• ..•••....••. .•••.•.••. 817
Vola 826
Yoidia 849,850,851,852,854,857,858,859,878,884

abyssicola .......•••...•.•..•••..... 866
arctica . . . . • . •••• •• ••••• • . ••• • . .• •. . . 858
expansa ...•••.••.•••.••••.••. 811, 872, 873
frigida .......•••••••••••.•••.• 867,868,872
hyperborea : .. . . . 858
jeffreysi.......• , .•...•••...••...•. 866,870
limatula ,.... 858
lucida., •.........•.•• : .•••.•....•. 861,1164
messanensis, var .. .o.o •• • ...... ....... .... • .. • • 856
myalis .••....••..•..•••. .••. 858
obeea .....•..••..•••••. '" 861,863
obtusa •..•••.•.•....•. : .••.•.••.. ,.. 874
regularie. •• • . • .••• •••••• •• ••••••• •• . 860

.Pa&e.
Yoldia eal'otilla. ••••••.••••• 868

8erlcea . •• . . •• . . . ••• .• •• .. •• . . •• . . . . . 879
var. striolata......... •••.••• 878

8Ubequilatera••••.•• ~ ••••.•••. ;..... 871
Yoldiella ,. 776,849;861,886

curta 861, 868', 869
di881mili8 . .•••.• . ••..••. .• . ••. .. 861,87'
expan8a.••••••••••••...•••.••... 861,871
fratema ; 861,867
frigida .•.•..••••••• , ••. , •••..••. 861,87'
hoylel. ••. . .••••••••••• . ••••. .••••. 861"
incon8picua.. •••••••. . ••• • . .. . .. 861, 869
inllata ,. 861, 863,864
iris. .. . . . . . . .. . . . . . . .. . . . . . . .. . .. 861, 868

var. stricta 861,864
jeffrey8i 861,866
lenticula .••••••••••••••••.. , .••••• 861

var. !W1blla 861,866
lucida 86J,865
minu8cula 861,870
pachia ..•..•••.•••••••••••••.••. 8l!l,868
8ubangulata .••..•••.••• : •.••.•• 861,866
8ubequllatera 861,871
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DEEP SEA BIVALVES.

FOR EXPLANATION OF PLATE SEE PAGE 894.
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DEEP SEA BIVALVES.

FOR EXPLANATION OF PLATE SEE PAGE 894.
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FOR EXPLANATION OF PLATE SEE PAGE 894.
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X4
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X17
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DEEP SEA BIVALVES.

FOR EXPLANATION OF PLATE SeE PAGES 894, 895.



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XX PL. XCIII

X45
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DEEP SEA BIVALVES.

FOR EXPLANATION OF PLATE SeE PAGE 895.
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FOR EXPLANATION OF PLATE SEE PAGE 895.
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DEEP SEA BIVALVES.

FOR EXPLANATION OF PLATE SEE PAGES 896, 896.



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XX PL. XCVI
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FOR EXPLANATION OF PLATE SEE PAGE 896.
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DEEP SEA BIVALVES.

FOR EXPLANATION OF PLATE SEE PAGE 896.




