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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.




