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[This is the twenty-second of a series of papers dealing with the collec-
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with specimens taken on the Templeton Crocker Expedition (1936) and the
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INTRODUCTION.

Two expeditions to the eastern tropical Pacific were conducted by Mr.
Templeton Crocker and Dr. William Beebe under the auspices of the New
York Zoological Society. The means of transportation for these trips was
Mr. Crocker’s yacht Zaca. The first of these left San Diego, California, on
March 19, 1936. Dredgings were made at many localities from a short dis-
tance south of San Diego to Cape San Lucas and into the Gulf of California,
north to Santa Inez Bay. Clarion Island in the Revillagigedo group was also
visited and some dredgings and shore collections made. At certain places
shore collecting was conducted but a large part of the mollusks obtained by
this expedition resulted from dredging, mostly from the southern part of
the Gulf of California. The depth varied from 1 to 600 fathoms but most of
the collection was obtained in less than 100 fathoms. This expedition re-
turned to San Diego, California, on May 25, 1936. A paper by Beebe® con-
tains an itinerary, list of stations and nets and dredges used, and a general

2 Beebe, W. The Templeton Crocker Expedition. II. Introduction, Itinerary, List of Stations,

Nets and Dredges. Zoologica, Sci. Contrib. New York Zool. Soc., Vol. 22, pt. 1, April 5, 1937,
pp. 33-46, 8 text figs.
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account of the trip by the same author®, appeared in a book entitled “Zaca
Venture.”

The second expedition by Messrs. Crocker and Beebe left San Diego,
California, on November 6, 1937. This cruise took the Zaca along western
Lower California and the west coast of Mexico as far south as Gorgona
Island, Colombia. Dredging and shore collecting on this trip yielded much
fine research material. The Zaca returned to California and the party dis-
banded at Balboa on April 5, 1938. An account of the itinerary, list of sta-
tions, nets and dredges on this trip is contained in a paper by Beebe®.

The present collections, then, are almost entirely from tropical and sub-
tropical western North and Central America between 30° and 3° North
Latitude. Collecting over such an extensive area has naturally brought to
light many interesting occurrences, and a number of new species.

Several important extensions in range were discovered during the work.
Especially noteworthy are those species heretofore known from more north-
ern latitudes but now found to range south to Cape San Lucas. Also, numer-
ous species, previously known to occur in more southern latitudes were found
in the Gulf of California. An illustration of this is the discovery in the Gulf
of Cancellaria cumingiana Petit, heretofore known only from Ecuador. An-
other interesting occurrence is that of a single valve of Cardium magnum
Linnaeus, a species well known off Florida, which was found at Santa Inez
Bay. It seems possible that this may have been transported to the west coast
by some fortuitous means. )

Through an arrangement with Dr. Beebe the mollusks were submitted
to the authors for identification and description. Types of new species and
figured specimens have been deposited in the type series of the California
Academy of Sciences; duplicates of some of the other species and certain
unique specimens were retained in the same institution for the purpose of
comparative studies of tropical west American mollusks now under way by
the authors. The bulk of the collection accompanied by identifications has
been returned to Dr. Beebe of the New York Zoological Society.

Numerous papers contain records of species inhabiting the Gulf of
California but the present collection revealed many additional ones not here-
tofore known to live in that region. There are also a very considerable num-
ber of forms previously unknown. Although it has been generally recog- -
nized that the Gulf of California contains one of the richest known molluscan
faunas, the meticulous care taken by Messrs. Crocker and Beebe in record-
ing locality data makes this collection one of the most important ever made
in the area.

SCOPE AND PLAN OF PRESENT REPORT.

The preparation of a paper on the present collections offered problems
which have required considerable time. No checklist containing the majority
of the species known to occur between San Diego and Panama has been pub-
lished. Several papers dealing with the mollusks of this region exist but
any systematic work required consultation of many scattered references and
even in these many species have never been illustrated. After due consid-
eration and consultation the authors decided to prepare the paper with the
idea in mind that it should be useful not only as a checklist of the present
collection but also containing references and illustrations. We therefore
have prepared a systematic report with all pertinent references to each

3 Becbe, W. Zaca Venture (Harcourt Brace & Co., New York City, New York). 1938, 303
pp. -+ I-XVI. 23 illustrations. ’

4 Beebe, W. Eastern Pacific Expeditions of the New York Zoological Society, XIV. Introduction,
Itinerary, List of Stations, Nets and Dredges of the Eastern Pacific Zace Expedition, 1937-1938.
Zoologica, Sci. Contrib. New York Zool Soc., Vol. 23, pt. 3, September 28, 1938, pp. 287-298, (2
maps pp. 290, 291).
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species gathered together in the synonymy. The total lack of a complete
checklist of the tropical west American mollusks has necessitated a
compilation of all the species known to have been described or cited as
occurring in that region. Although it would not be possible in the time
available to monograph or even give a critical review of all the species, the
great utility of a complete catalogue justifies, in our opinion, the inclusion
herein of as complete a census as possible. In some cases we have included
additional species which are not known to occur in the tropics but which
are related to tropical forms, or which for systematic reasons it seems de-
sirable to include. Keys to the genera of certain of the families, and, where
information is adequate, keys to species, have been included. However, in
many cases, present knowledge does not justify an attempt to furnish a key.
The present unstable nomenclature’ of mollusks has led the authors to adopt
a conservative course in dealing with nomenclatorial problems in connection
with this work. Illustrations are planned for all species represented in the
collection which are heretofore unillustrated or of which the illustration is
not readily available. The range, type locality, repertory of the type where
known to us, collecting stations, notes on the species and descriptions of
new species are also included. At present it is planned that the entire work
will appear at intervals, each part to include one or more families, beginning
with the Pelecypoda. In the final part of the paper we hope to present gen-
eral observations on the collection as a whole and remarks regarding sig-
nificant features observed regarding distribution; and if feasible, a bibliog-
raphy of many of the important papers which it is necessary to consult in
a study of mollusks of tropical western North America.

At the beginning of this work it was planned that Dr. G. Dallas Hanna,
Curator of the Department of Paleontology of the California Academy of
Sciences, could collaborate in this work. Unfortunately the work had only
begun when duties called him to Alaska and elsewhere which then left the
preparation to the present authors. A few species were described during the
early stages of the work and in these we have happily been able to include
Dr. Hanna as a co-author.
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5 Henderson, J. Our Unstable Biological Classification and Nomenclature. Presidential Address,

Fourth Annual Meeting of the American Malacological Union at Stanford University, June 26-28,
1934, pp. 1-13.

Other papers useful in dealing with nomenclatorial problems are: Procedure in Taxonomy,
including a Reprint of the International rules of Zodlogical Nomenclature with Summaries of
Opinions Rendered to date, completely Indexed. By E. T. Schenk and J. H. McMasters. Stanford
University Press, Stanford University, California, 1936, VII - 1-72. Terminology of Types. By
D. L. Frizzell. Amer. Midl. Nat., Vol. 14, no. 6, 1933, pp. 637-668.
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Class Pelecypoda.

The pelecypods or bivalve shells are well known to collectors and sys-
tematists. Oysters and scallops are examples of edible pelecypods of eco-
nomie importance. Marine species occur in all oceans. The total number is
not exactly known but there are perhaps about 8,000 species. They are most
numerous on the coasts of continents or on land masses which have for-
merly been connected with continental land masses. About 500 species are
known to occur between Bering Sea and San Diego, California, and at least
an equal or greater number exist between San Diego and Peru. The largest of
all mollusks is the giant clam, Tridecna gigas Linnaeus®, which attains a
length of 54 inches and a weight of more than 500 pounds. Some excellent
manuals used in the classification and general arrangement of pelecypods are
those of Tryon’, Chenu®, Fischer?, Woodward'®, Dall'* and Thiele'. In general,
although with some exceptions, we have followed the arrangement used by
Dall. The importance of the hinge in classification has been discussed by
Neumayr®® and by Dall'*. The structure of shells has been discussed by
Boggild® and others, and the coloration has been discussed by Bennett'®., A
useful general bibliography of literature dealing with the Pelecypoda is
found in Dall’s article on Mollusks in Eastman’s Translation of Zittel’s Text-
book of Palaeontology and in recent papers on bivalves by Haas'. Additional

Order Prionodesmacea.

Superfamily Solemyacea.
Family Solemyidae.

The family Solemyidae is usually placed first in systematic arrange-
ment of the pelecypods. The shell characters are quite different from the
following group, the Nuculidae, and as pointed out by some authors, there is
little evidence of relationship between the two groups. The gill-structure of
the Solemyidae is believed by some writers to be due probably to specializa-
tion and not a remnant of a generalized style.

6 See Hedley, C. A Revision of the Australian Tridacna. Rec. Australian Museum, Vol. 13, no. 4,
April 12, 1921, pp. 163-172, pl. 27-34. See especially pp. 168-170. See also Mem. Australian Mus. 3,
pt. 8, 1899, p. 505, and E. A. Smith, Proc. Malacol. Soc. London, Vol. 3, 1898, p. 112.

7 Tryon, G. W. Structural and Systematic Conchology. Volume 3, 1884, Pelecypoda, pp. 116-353,
pls. 104-133.

8 Chenu, J. C. Manuel de Conchyliologie, Vol. 2, 1862, pp. 1-199, 1015 figs. in text.

9 Fischer, P. Manuel de Conchyliologie, 1880-1887, pp. 1-1369, 23 pls. Pélécypodes, pp. 897-1187,
pls. 16-23.

10 Woodward, S. P. Manual of the Mollusca. Reprint of Fourth Edition (1880), 1910, Conchifera,
pp. 393-507, pls. 16-23. Ap. to Manual of Mollusca by R. Tate, 1910, Conchifera, pp. 64—81

11 Dall, W. H. Text-Book of Palaeontology by K. von Zittel. Edited by C. R. Eastman, Vol. 1,
1913. Pelecypoda, pp. 422-507, Figs. 637-836 in text.

12 Thiele, J. Handbuch der systematischen Weichtierkunde, (Verlag von Gustav Fischer. Jena),
Teil 3, 1934, Bivalvia, pp. 782-948, figs. 788-867. Also, Handwdrterbuch der Naturwissenschaften,
Zweite Auflage, Bd. 1, 1931, Bivalvia, pp. 996-1010, figs. 1-8. See also Bivalvia (Paliontologie) by
E. Jaworski, pp. 1010-1026, figs. 1-43.

13 Neumayr, M. Zur Morphologie des Bivalvenschlosses. Sitzungsber. Akad. Wiss. Wien, Bd. 88,
Abt. 1, 1883, pp. 385-419, 2 pls. Beitrige zu einer Morphologischen Eintheilung der Bivalven.
Denkschr. Akad. Wiss. Wien, Bd. 58, 1891, pp. 701-801.

14 Dall, W. H. Tertiary Mollusks of Florida. A new classification of the Pelecypoda, ete. Trans.
Wagner Free Inst. Sei., Vol. 3, pt. 3, March, 1895, pp. 486-566.

15 Boggild, G. B. The Shell Structure of the Mollusks. D. Kgl. Danske Vidensk. Selsk. Skrifter
Naturbidensk. og Math. Afd., 9 Raekke, II, 2, 1930, pp. 233-325, 15 pls., 10 figs. in text. See also
Schenck, H. G., Literature on the Shell structure of Pelecypods. Bull. Mus. Hist. Nat. Belg., Vol.
10, no. 34, 1934, pp. 1-20.

16 Bennett, E. W. Coloration of Mollusca in relation to Light. Rec. Canterbury Mus., Vol. 3,
no. 3, November 23, 1928, pp. 185-197.

17 Haas, F. Bivalvia (Muscheln) H. G. Bronns Klassen und Ordnungen des Tier-reichs, Bd. 3,
Abt. III, 1 Lfrg., Leipzig, 1929, pp. 1-176; Bd. 3, Abt. 1II, 2 Lfrg., 1929, pp. 1-292. With bibli-
ography; Bd. 3, Abt. III, 3 Lfrg., 1931, pp. 177-384; Bivalvia. Dr. H. G. Bronns Klassen und
Ordnungen des Tier-reichs, Bd. 3, Abt. III, 4 Lfrg., Leipzig, 1933, pp. 385-544. Also pp. 12-141. Short
bibliography ; Bd. 3, Abt. III, 1 Lfrg., 1937, pp. 1-208; Bd. 3, Abt. II1, 2 Lfrg., 1938, pp. 209-466.
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references which deal with the fauna upon which this paper is based will
be found in succeeding pages.

Genus Solemya Lamarck.

Solemya Lamarck, Anim. s. Vert., Vol. 5, 1818, p. 488. Species in original
list: Solemya australis and Solemya mediterranea. Dall, Nautilus, Vol. 22,
no. 1, May, 1908, p. 1. “Type S. australis Lamarck.” Dall, Bull. Mus. Comp.
Zool., Vol. 43, no. 6, October, 1908, p. 361. S. australis Lamarck considered to be
the type. Grant & Gale, Mem. San Diego Soc. Nat. Hist., Vol. 1, 1931, p.
109. Type: Solenomya mediterranea Lamarck=Solemya mediterranea Lamarck—
Solemya togata (Poli).

Solenimya Lamarck, Bowdich, Elem. Conch., Pt. 2, 1822, p. 8. “Solenimya.
(Solemya. Lam.) M.” Sole species: Solenimya australis cited as fig. 17.

Solenomya Lamarck, Menke, Synop., Meth. Moll.,, 1830, p. 119. “(Solemya,
Lam.)” Sole species: Solenomya mediterranea Lamarck. Children, Quart.
Jour. Lit. Sci. and Arts, Vol. 14, January 1823, p. 300 (reprint p. 27). Reprint by
Kennard, Salisbury and Woodward, Smithson. Misc. Coll., Vol. 82, no. 17, July 11,
1931, p. 7. Type species: S. mediterranea Lamarck.

Type (designated by Children): Solenomya mediterranea Lamarck.
[=Sotemya mediterranea Lamarck, Anim. s. Vert., Vol. 5, 1818, p. 489. Ref. to
“Poli, test. 2, p. 42, et vol. 1. tab. 15, f. 20”; “Solen. Enecycl. pl. 225,
f. 4.” “Habite la Méditerranée, dans le sable.” Referred to Solenomya togata
Poli by Buequoy, Dautzenberg & Dollfus, Moll. Mar. Roussillon, Vol. 2, 1898,
p. 718, pl. 92, figs. 8, 9, 10. Mediterranean; Adriatic; Atlantic; Senegal;
Madeira].

Shell elongate, Solen-shaped, gaping at each end, epidermis dark, horny
and extending beyond the ventral margins; umbos posterior; ligament
amphidetic, chiefly internal; hinge edentulous with an obliquely inclined
chondrophore, below which is an internal rib on the inner surface of the
valve; pallial line obscure. Outer layer of shell composed of long prismatic
cells, nearly parallel with surface and mingled with dark cells as in Pinna;
inner layer also cellular.

Dall"" has published a revision of the Solemyidae.

Solemya has been recorded from Paleozoic to Recent (Carboniferous
and possibly Silurian to Recent). The genus has been cited from the Eocene
of California by Clark & Woodford' and it also occurs from upper Oligocene
or lower Miocene to Recent in western North America. Solemya (Solemya)
lomitensis Olsson?® has been described from the Oligocene of Peru, and
Marwick® has recorded the genus from the lower Miocene of New Zealand. It
also occurs in the Cenozoic of various other parts of the world.

In Solemyarina Iredale* with the type S. velesiana Iredale “The median
rib is not curved, but is angulated posteriorly, while the anterior portion of
the ligament is small and linear and the posterior portion is small and sub-
linear, the posterior muscle scar free” (Iredale, 1939).

Zesolemya was proposed by Iredale*® for the New Zealand species
Solemya parkinsonii Gray.

18 Dall, W. H., A Revision of the Solenomyacidae. Nautilus, Vol. 22, no. 1, May, 1908, pp. 1-2.
See also, Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6, October, 1908, pp. 361-366.

19 Solemya sp., Clark & Woodford, Univ. Calif. Publ. Bull. Dept. Geol. Sci., Vol. 17, no. 2,
December 31, 1927, p. 85, pl. 14, fig. 1. Univ. Calif. Loe. 3162. North side of Deer Valley, north of
Mt. Diablo, Mt. Diablo Quadrangle, California. Meganos formation; Eocene.

20 Solemya (Solemya) lomitensis Olsson, Bull. Amer. Paleo., Vol. 17, no. 63, June 5, 1931,
p. 127 (31), pl. 15 (3), fizg. 5. “Lomitos,” Peru; Oligocene.

21 Marwick, J., Geol. Surv. New Zealand, Palaeo. Bull. No. 13, 1931, p. 48, pl. 1, fig. 1.

22 Solemyarina Iredale, Rec. Austral. Mus., Vol. 18, no. 4, June 29, 1931, pp. 202, 231. “I intro-
duce Solemyarina for these small species, designating welesiana as type.” Sydney, Australia.
Iredale, Brit. Mus. (Nat. Hist.) Great Barrier Reef Exped. 1928-29. Sci. Repts., Vol. 5, no.
6, Moll. Pt. 1, 1939, p. 232. “Orthotype: Solemya velesiana Iredale.”’

238 Zesolemya Iredale, Brit. Mus. (Nat. Hist.) Great Barrier Reef Exped. 1928-29. Seci. Repts.,
Vol. 5, no. 6, Moll. pt. 1, 1939, p. 233.
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KEY TO THE SPECIES OF Solemya.

A. Ligament internal ... (subgenus) Petrasma
a. Anterior end with 8 or 9 obscure rays........ccc.cccoeeieicunnin. DPANAMENSLS
aa. Anterior end with fine radial striae only..................ccccooei valvula

B. Ligament external........ ... (subgenus) Acharax
a. Dorsal margin with a heavy callous....................... patagonica

aa. Dorsal margin without accessory callous
b. Entire surface with subequally spaced radiating rays....johnsont
bb. Surface with central area smooth or with obsolete rays

c. Posterior end evenly rounded ................cccccooinii. agassizii
cc. Posterior end meeting hinge line and basal margin at
rounded right angles................... macrodactyle

Subgenus Acharax Dall.

Acharax Dall, Nautilus, Vol. 22, no. 1, May, 1908, p. 2. “Type S. johnsoni
Dall.” Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6, October, 1908, p. 364.

Type (by original designation) : Solemya johnsoni Dall.

Ligament opisthodetic, wholly external, visible internally only where it
crosses the gap between the margms of the valves. Nymphs without props
(Dall).

Acharax has been recorded from Oligocene to Recent.

Solemya [Acharax] agassizii Dall.

Slolemya]. agassizii Dall, Nautilus, Vol. 22, no. 1, May, 1908, p. 2. “Off Tilla-
mook Bay, Oregon, south to Aguja Point, Peru, in 1036-1800 fathoms.”

Solemya (Acharax) agassizii Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6,
October, 1908, p. 365, pl. 16, fig. 10. U.'S. S. Albatross station 3360, “Gulf of
Panama in 1672 fathoms sand bottom temperature 36°.4 F.” Also at "other sta-
tions from 1588, 1740, 1772 and 1793 fathoms; off Aguja Point, Peru, in 1036
fathoms; rang‘e; Gulf of California to off Aguja Point, Peru. Zetek, Rew.
Nueva, Nos. 1 & 2, 1918, p. 37. Panama.—I1. S. Oldroyd, Stanford Univ., Publ.
Univ. Ser. Geol. Sei., Vol. 1, 1924, p. 9, pl. 40, fig. 11 (under subgenus Acharax).
Original records cited.

Acharax agassizii Dall, Dall, U. S. Nat. Mus., Bull. 112, 1921, p. 9. Tillamook,
Oregon, to Point Aguja, Peru.

Type Locality: Gulf of Panama, in 1672 fathoms. Type No. 106,885 U. S.
Nat. Mus.

Range: Off Tillamook, Oregon, to Aguja Point, Peru, in 1036 to 1800
fathoms.

The shell of Solemya agassizii is ornamented by about five or six an-
terior radial channels rather than from nine to twelve on S. johnsoni. S.
agassizii differs from S. macrodactyla Mabille & Rochebrune, a more south-
ern species, in the presence of a smooth middle area on the valves, as well
as the proportionately shorter posterior end, and much larger size. S. grandis
Verrill & Bush*, an Atlantic species, has a shorter and wider shell.

Solemya (Acharaz) dalli Clark® from the lower Miocene or upper Oligo-

24 Solemya grandis Verrill & Bush, Proc. U. S. Nat. Mus., Vol. 20, [No. 1139.1, 1898, p. 885,
pl. 86, figs. 1 and 2. “Two good specimens and some fragments, at four stations, between N. lat.
39° 58’ 307, W. long. 70° 30", and N. lat. 37° 24/, W. long. 74° 17, in 300 to 1,600 fathoms, 1880-1884.”

25 Solemya dalli Clark, Univ. Calif. Publ. Bull. Dept. Geol. 901, Vol. 15, no. 4, January 5, 1925,

73, pvl. 8, fig. 2. L.S.J.U. Loe. NP. 120. 'Shd]m outeropping in sea cllﬂ's west of West Twin
Rlvcr for dlstance of 34 mile, Twin, Washington.” Tegland, Univ. Calif. Publ. Bull. Dept.
Geol. Sei., Vol. 23, no. 3, October 11, 1933, p. 103, pl. 4, figs. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. Type
lolcality. Also from Restoration Point, Blakeley formation, near Seattle, Washington. Upper
Oligocene.
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cene of Washington is a somewhat similar species and Solemya tokunagai
Yokoyama® and S. yessoensis Kanehara®, from the Tertiary of Japan, are
members of the same group.

Solemya (Acharax) belenensis Olsson™ has been described from the
Oligocene of Peru.

Solemya (Acharax} johnsoni Dall.

Solemya johnsoni Dall, Proc. U. S. Nat. Mus., Vol. 14, 1891, p. 189. “U. S.
steamer Albatross, station 3010, off coast of Lower California, in 1,005 fathoms.”
Dall, Proc. U. S. Nat. Mus., Vol. 17, 1894, p. 712, pl. 25, fig. 1. Coast of
Ecuador in 1,740 fathoms; Gulf of Panama, in 1,672-1,/93 fathoms; Gulf of
California in 1,000-1,588 fathoms; Straits of Fuca, in deep water. Keep,
West Amer. Shells (The Whitaker & Ray Co.,) San Francisco, 1904, p. 19, fig. 8.
Deep water as far north as Puget Sound. Dall, Nautilus, Vol. 22, no. 1, 1908,
p. 2. Puget Sound to Panama Bay in 60 to 1740 fathoms. Keep, West Coast
Shells, (The Whitaker & Ray-Wiggin Co.) San Francisco, 1911, p. 24, fig. 10.
Same locality as cited 1904. Edit. by Baily, 1935, p. 45, fig. 20 (as Solemyea
(Acharax) johnsoni). Oregon to Panama, ————Zetek, Rev. Nueva, Nos. 1 & 2,
1918, p. 37. Panama. 1. S. Oldroyd, Stanford Univ. Publ. Univ. Ser. Geol.
Sei., Vol. 1, 1924, p. 9, pl. 14, fig. 1 (under subgenus Acharax). Type locality cited.
Range: Oregon to Panama.

Solenya [Typ. error] johnsoni [Dall], Pilsbry, Nautilus, Vol. 5, no. 4, August,
1891, p. 47.

Solenomya johnsoni Dall, Rogers, The Shell Book, (Doubleday, Page & Co.,
Garden City, New York), 1913, p. 368. Puget Sound Southward.

Acharar johnsonii Dall, Dall, U. S. Nat. Mus., Bull. 112, 1921, p. 9 (under
genus Solemya). Oregon to Panama.

Type Locality: Off the coast of Lower California, in 1,005 fathoms.

Range: Puget Sound to Panama.

There are nine to twelve anterior radial channels on the shell of Solemya
johnsqn_i', while there are only five or six such channels on the similar S.
agassizit,

Solemya (Acharax] macrodactyla Mabille & Rochebrune.

Solemya macrodactyla Mabille & Rochebrune, Miss. Sci. Cap Horn, Vol. 6,
Zool., pt. 2, 1891, p. H109, pl. 8, fig. 4. “Hab. Baie Orange.” Dall, Nautilus,
Vol. 22, no. 1, May, 1908, p. 2. Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6,
1908, p. 364, Orange Harbor, Patagonia, north to Chiloé Island, southwest Chile,
in 20 to 369 fathoms,

Type Locality: Orange Harbor, Patagonia.

Range: Orange Harbor and north to Chiloé Island, southwest Chile, in
20 to 369 fathoms.

This southern species, Solemya macrodactyla, bears a resemblance to
Solemya agassizii which occurs farther north, but the posterior end is less
rounded than it is in that species. Mabille & Rochebrune compared S. mac-

26 Solemya tokunagai Yokoyama, Jour. Coll. Sci. Imp. Univ. Tokyo, Vol, 45, Article 5, March
21, 1925, p. 31, pl. 6, figs. 1, 2, 3. “Shiogu in Tatsuta; Tsuchibashi in Kadono; Enamura Quarry.”
Pliocene. —Kanehara, Jap. Jour. Geol. & Geogr., Vol. 14, nos. 3 & 4, 1937, p. 156, pl. 15, figs.
10, 11 (as Solemya (Acharaxz) tokunagai). ‘Near Morae, Atsuta-gun, Ishikari.” Oiwake Series;
upper Miceene to Pliocene.

27 Solemya (Acharaxz) yessoensis Kanehara, Jap. Jour. Geol. & Geogr., Vol. 14, nos. 8 & 4,
October, 1937, p. 155, pl. 15, fig. 12. “Near Morai, Atsuta-gun, Ishikari.” Oiwake Series; upper
Miocene to Pliocene.

28 Solemya (Acharax) belenensis Olsson, Bull. Amer. Paleo., Vol. 17, no. 63, June 5, 1931,
p. 127 (31), pl. 15 (3), fig. 7. “Heath formation, Lobos, Pajarabobo.” Peru; Oligocene.
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rodactyla to S. borealis Totten which oceurs from Halifax, Nova Scotia, to
Connecticut, and to S. parkinsonii Gray*® of New Zealand. Dall has pointed
out that Solemya macrodactyla may ultimately be relegated to the synonymy
of S. patagonica E. A. Smith.

Solemya [ Acharax) patagonica E. A. Smith.

Solemya patagonica E. A. Smith, Sci. Res. Voy. Challenger, Zool., Vol. 13,
1885, pp. 24, 208, pl. 11, figs. 1, 1a. “Habitat. ————Station 311, off west coast of
South Patagonia, in 245 fathoms.” Dall, Nautilus, Vol. 22, no. 1, May,
1908, p. 2. Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6, October, 1908, p. 364.
West coast of Patagonia.

Type Locality: Off west coast of Chile, in 245 fathoms.

Range: West coast of Chile.

At the time of description of Solemya patagonica, E. A. Smith com-
pared the svecies to S. parkinsonii Gray of New Zealand. Dall considered it
likely that S. macrodactyla Mabille & Rochebrune might be relegated to the
synonymy of S. patagonica, but stated that the type of S. patagonica ap-
peared to be abnormally callous dorsally.

E. A. Smith (Ann. & Mag. Nat. Hist., Ser. 7, vol. 18, October, 1906,
p. 253) has cited S. patagonica from off India, and Melvill & Standen (Proc.
Zool. Soe. London, November 13, 1906, p. 793) have cited it from the Gulf
of Oman in the Arabian Sea. We have not seen specimens from that region.

Subgenus Petrasma Dall.

Petrasma Dall, Nautilus, Vol. 22, no. 1, May, 1908, p. 2. “Type S. borealis
Totten.” Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6, October, 1908, p. 363.

Type (by original designation) : Solemya borealis Totten. [Amer. Jour.
Set., Ser. 2, Vol. 26, July, 1834, p. 366, pl. {unnumbered], fig. 1. h, i. “In-
habits the coast of Rhode Island.” Also illustrated by M. Smith, East Coast
Mar. Shells (Edwards Bros., Ann Arbor, Michigan), 1937, p. 25, fig. 29a.
Nova Scotia to Connecticut].

. Ligament internal but not exposed internally in front of the chondro-
phore.

Solemya (Petrasmal panamensis Dall.

Slolemya]. panamensis Dall, Nautilus, Vol, 22, no. 1, May, 1908, p. 2. “extends
from off Santa Barbara, Cal., to Panama Bay.”

Solemya (Petrasma) panamensis Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6,
October, 1908, p. 366. “U. S. S. ‘Albatross,’” station 2799, Panama Bay, in 29%
fathoms, mud.” Also off Santa Barbara, California, in 68 fathoms.

Solemya panamensis Dall, Zetek, Rev. Nueva, Nos. 1 & 2, 1918, p. 37. Panama.
I. S. Oldroyd, Stanford Univ. Publ. Univ. Ser. Geol. Sei., Vol. 1, 1924, p, 10,
pl. 9, fig. 4. Original record cited. Pilsbry & Lowe, Proe. Acad. Nat. Sei.
Philadelphia, Vol. 84, 1932, p. 141, “On mud flats at extreme tide, rare. La Paz.”
Lowe, Trans. San Diego Soc. Nat. Hist., Vol. 8, no. 6, 1935, p. 27. Punta
Penasco, Sonora, Mexico, dredged in 10 fathoms. ————Strong, Proc. Calif. Acad.
f/{cz.,_Ser. 4, Vol. 23, no. 12, 1937, p. 192. San Martin Island, Lower California,
exico.

29 Solemya parkinsonii Gray, Voy. Erebus & Terror, 1874, p. 6, pl. 3, fiz. 1 — — Suter, Man.
New Zealand Mo'll. (Wellington, New Zealand), 1913, p. 830, pl. 58, fig. 1. Throughout New Zealand,
in mud about 6 inches below the surface; Kermadec Islands; Milford Sound, in 100-120 fathoms.
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Petrasma panamensis Dall, Dall, U. S. Nat. Mus., Bull. 112, 1921, p. 9. Santa
Barbara, California, to Panama.

Type Locality: Panama Bay, 29% fathoms. Type No. 110,678 U. S. Nat.
Mus.

Range: Santa Barbara, California, to Panama.

This is more expanded in front and less sharply truncate in front than
S. agassizii of the same length, and they may be separated at once by the
difference in the hinges. S. valvulus Carpenter is a much smaller species and
has no anterior prop to the chondrophore (Dall).

Solemya (Petrasma) vaivulus Carpenter.

Solemya valvulus Carpenter, Ann. & Mag. Nat. Hist., Ser. 3, Vol. 13, April,
1864, p. 311. Cape St. Luecas. Reprint in Smithson. Misc. Coll., No. 252, 1872, p.
210. Carpenter, Rept. Brit. Assoc. Adv. Sci. for 1863 (issued August,
1864), p. 618. Reprint in Smithson. Misc. Coll., No. 252, 1872, p. 104. Dall,
Nautilus, Vol. 22, no. 1, May, 1908, p. 2. San Pedro, California, to the Gulf of
California. Dall, Bull. Mus. Comp. Zool., Vol. 43, no. 6, October, 1908, p.
364. San Pedro, California, to the Gulf of California, 1. S. Oldroyd, Stanford
Univ. Publ. Univ. Ser. Geol. Sei., Vol. 1, 1924, p. 11, pl. 40, fig. 10 (under subgenus
Petrasma). Type locality cited. Range: San Pedro, California, to the Guli of
California. Lowe, Trans. San Diego Soc. Nat. Hist., Vol. 8, no. 6, 1935, p.
27. Punta Penasco, Sonora, Mexico, dredged in 10 fathoms:

Solemya (Petrasma) valvulus Carpenter, Lamy, Journ. de Conchyl., Vol. 57,
no. 3, 1909, p. 208. Gulf of California.

Petrasma valvulus Carpenter, Dall, U. S. Nat. Mus., Bull. 112, 1921, p. 9. San
Pedro, California, to the Gulf of California.

Type Locality: Cape San Lucas, Lower California.
Range: San Pedro, California, to Punta Penasco, Sonora, Mexico.

The shell of Solemya valvulus is small, thin, transparent and attains a
length of about 20 mm. It is ornamented by radial slender brownish lines
which are finely striate posteriorly, distantly spaced on the medial portion
of the shell, and short, broad, and bifurcate anteriorly. The chondrophore is
without props.

Superfamily Nuculacea.
Family Nuculidae.

The family Nuculidae is an ancient one and has representatives in the
Paleozoic. Praenucula Pfab®® assigned to this family has been described
from the Silurian of Bohemia. In the Nuculidae the pallial impression is en-
tire, due to the lack of development of siphons. The shells are entirely
closed, not gaping, and the inner shell-layer is pearly. The family occurs in
both shallow and deep water. A few occur in tropical waters but most of
the species occur in temperate and boreal waters.

Two papers by Schenck® on the classification of nuclid pelecypods may
be consulted regarding the nomenclature of members of this family. Dr.
Schenck has kindly examined a number of specimens of Nucula and Nucul-
ana in the present collection and has furnished us notes on certain of the
species.

30 Praenucula Pfab, Palaeontogr., Bd. 80, Abt. A, Lief. 4-6, April, 1934, p. 234. “Typus des
Genus: P. dispar expansa n. var.” p. 235, pl. 3, figs. 10, 11, 15a, 15b. Osek.

318chenck, H. G. Classification of Nuculid Pelecypods. Bull. Mus. Roy. d’'Hist. Nat. Belgique,
Vol. 10, no. 20, June, 1934, 78 pp., 5 pls. Schenck, H. G. Revised Nomenclature for some
Nuculid Pelecypods. Jour. Paleo., Vol. 13, no. 1, pp. 21-41, 4 pls., January, 1939.




1940] Hertlein & Strong: Mollusks of Eastern Pacific Expeditions 379

Genus Nucula Lamarck.

Nucula Lamarck, Mem. Soc. Hist. Nat. Paris, Vol. 1, 1799, p. 87. Sole
species: Arca nucleus Linnaeus. ————Schenck, Bull. Mus. Roy. d’Hist. Nat.
Belg., Vol. 10, no. 20, 1934, p. 18, pl. 1, fig. 8; pl. 3, fig. 2; pl. 4, figs. 4, 4a,
4b; pl. 5, figs. 1, 1a. “(Type by monotypy: Arca nucleus Linné.)”

Type (by monotypy) : Avca nucleus Linnaeus. [Syst. Nat., Ed. 10, 1758,
p. 695. “Habitat in Europa.” Illustrated by Schenck, Bull. Mus. Roy. d’Hist.
Nat. Belg., Vol. 10, no. 20, 1934, p. 18, pl. 1, fig. 8; pl. 3, fig. 2; pl. 4, figs. 4,
da, 4b; pl. 5, figs. 1, la. Schenck, Proc. Malacol. Soc. London, Vol. 21,
pt. 4, March, 1935, fig. 1 (p. 260) ].

Shell closed, not gaping; profile ovate-trigonal; a ‘“pouting” of the
escutcheonal area, which the radial ribs do not cross; beaks opisthogyrate,
appressed; prodissoconch unornamented; radial ribs faint, low, wide and
flat, often difficult to see on the middle part of the shell, but they are more
distinet near the ventral margin where they form the “pectinate margin’;
interspaces narrow, about one-tenth the width of the ribs; interior nacreous;
pallial line simple; two subequal adductor muscle scars and additional
muscle scars; longer (anterior) row of teeth arched, with 16 = to 24 =+
teeth; the shorter (posterior) row straight with 7 = to 11 =*; axis of
chondophore forms an arc of a circle of which the arcuate dorsal margin is
a part (Schenck).

KEY TO THE SPECIES OF Nucula®,

A. Outer surface smooth
a. Periostracum olive
b. Periostracum dark olive
c. Length less than 10 mm
d. Shape subcordate, umbos weak, length 8 mm., height

A MM oo tenuis
dd. Shape subtrigonal, umbos prominent, length 6 mm.,
height 5 mm. ... linki
cc. Length over 20 mm., solid, thick....................... panaming
bb. Periostracum pale olive
e. Length less than 10 mm., shape, ovate........ R colombiana
ee. Length 14-21 mm. .........coooooviiii savatiery

aa. Periostracum greenish or black
f. Periostracum greenish

g. Anterior hinge teeth 8, posterior 18............... . cardara
gg. Anterior hinge teeth 5, posterior 11........ . grayt
ff. Periostracum nearly black ... agujana

B. Outer surface sculptured

a. Concentric sculpture only

b. Length less than 10 mm.. ... P oone AaRCAGn, pisun

bb. Length over 20 mmu. ... tanneri
aa. Radial sculpture present

c. Radial sculpture faint

d. Length less than 5 mm.
e. Anterior teeth less than 15

32 In the case of species which are not illustrated and which we have not seen, the key is based
upon descriptions.


































































































































































