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PALEONTOLOGY OF CALIFORNIA AND BAJA CALIFORNIA

TERTIARY MARINE PELECYPODS OF CALIFORNIA AND BAJA CALIFORNIA:
LUCINIDAE THROUGH CHAMIDAE

By ELLEN JaMEs Moore

ABSTRACT

The description of the mollusks in the Tertiary formations of Califor-
nia and Baja California is continued from Chapter C. Sixty-three species
and subspecies in the families Lucinidae, Thyasiridae, Ungulinidae, and
Chamidae, representing 25 genera, are covered in this chapter. Of the
25 included genera, 4 occur in the Paleocene, 10 in the Eocene, 4 in
the Oligocene, 6 in the Miocene, 9 in the Pliocene, 9 in the Pleistocene,
and 9 in the Holocene of the included geographic area. Four genera are
extinet.

INTRODUCTION

PURPOSE AND SCOPE

The description and illustration of the Tertiary marine
mollusks of California and Baja California started in
Chapter A is continued in this chapter, which treats the
families Lucinidae, Thyasiridae, Ungulinidae, and
Chamidae.

A total of 63 species assigned to the included families
occur in the geographic study area. For convenience of
reference, the figures showing the geographic divisions
used for the Californias are reproduced here (figs. 1, 2).

PROCEDURE

All Tertiary marine mollusks originally described from
California and the Baja California peninsula, and all
species originally described from other geographic local-
ities but known to occur in the Tertiary of the Califor-
nias, are included in this study. All positively identified
species that have been found on faunal lists are also
included. Only in genera that are extremely rare, have
I included species that are questionably identified.

In this work, the species are arranged systematically
following the order of families, genera, and subgenera
given in the Treatise (Moore, 1969). Within the systematic
groups, species are arranged by geologic age, beginning
with the oldest species and ending with the youngest.

Brief synopses of generic and subgeneric characters are
given in the appropriate places; more complete synopses

Publication authorized by the Director, U.S. Geological Survey, April 29, 1987.

will be found in the Treatise (Moore, 1969), in Keen (1971),
and in Olsson (1961).

Distribution tables are included to show graphically the
geographic and geologic distribution of species within each
family. To facilitate finding a specific taxon, the species
are listed alphabetically under genus and subgenus in the
tables.

The synonymy for each species includes the original cita-
tion and subsequent substantive references. The accuracy
of identifications cited in subsequent references in the
synonymy has not been verified.

The type is usually that of the author of the original
description or of later workers who selected a lectotype or
neotype. If the original locality description is so vague that
it is of little use, the type locality is described as corrected
or modified by other workers such as Keen and Bentson
(1944) and the modifications given within brackets. All
other localities are cited as originally described except the
formation name given is that currently being used.

Previously published supplementary descriptions and
comparisons are included and I have supplemented this
in the section headed “Comments’”. For most descrip-
tions, my comments are based only on examination of
primary type material.

All available published data for each species have been
included in the section on geographic and geologic age
range, including that contained in faunal lists when the
identification is unqualified. Age ranges have not been
refined within epochs. If a stage name the same as a for-
mation name is used, it is placed in quotes to distinguish
it from the rock unit.

The divisions used here to indicate the approximate
geographic range of species within California based on
county distribution are northern, middle, and southern
(fig. 1); the divisions for the Baja California Peninsula,
norte and sur (fig. 2; tables 1-5).

An attempt has been made to include all citations to a
species that are unqualified and every geologic formation
in which it is reported to occur in the Californias. The
assumption has been made that all identifications of
species are correct unless there is strong evidence to the
contrary. The stratigraphic nomenclature used herein is

D1
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that of the author(s) cited and does not necessarily agree
with that of the U.S. Geological Survey. The age given
for the stratigraphic units follows the classification of
geologic time currently used by the U.S. Geological
Survey. (See “Geologic Formations Cited for Occurrence
of Pelecypods’ at end of paper.) Each formation listed
is followed by the name of the author and date of publica-
tion of the work from which it was obtained. More than
one reference to a formation is given where it might be
useful to the reader. The list of formations given for
species occurrence should not be considered complete nor
necessarily accurate. Many western American Tertiary

PALEONTOLOGY OF CALIFORNIA AND BAJA CALIFORNIA

faunas have not been included in a monograph, therefore
their species content is not fully known. It is hoped that
the list of formational occurrences reported will serve as
a framework upon which the true distribution of each
species can be built.

The type specimens were all photographed by Kenji
Sakamoto, U.S. Geological Survey. Owing to the fact that
the specimens photographed were borrowed from other
institutions, Sakamoto did not use his usual technique of
opaquing specimens for photography (Sakamoto, 1973).
The holotype of each Tertiary species is figured if the type
is extant. Holocene type specimens have not been figured;

TABLE.1.—Geologic and geographic distribution of the genera Lucina, Lucina?, Callucina, Codakia,
Ctena, Here, and Linga in the eastern Pacific region

[H=Holocene; Ple=Pleistocene; Pl=Pliocene; M=Miocene; O=Oligocene; E=Eocene; Pa=Paleocene]

Species

California

Baja California Central

Northern

Middle

or South

Southern Norte Sur America

Genus Lucina

Subgenus Lucinisca
menuda (Keen).........ccouuviiieenereenan, t000°
nuttallii antecedens (Arnold)....... -
nuttallii nuttallii (Conrad).......... -

Genus Lucina?

Subgenus Lucina?

bramkampi VoKeS.........ccooverrvnnnnnns
diaboli (Dickerson)......cccccoveeeneees. =00t
quadrata (Dickerson).......c............ Pa
Genus Callucina
Subgenus Callucina
lampra Dall.............ooeeviivieinnnne,
lingualis (Carpenter).......cccc..cc.e...
Genus Codakia
Subgenus Codakia
distinguenda (Tryon)........ccceeeee...
Subgenus Epilucina
californica (Conrad)......c.......e...o. H
Genus Ctena
Subgenus Ctena
mexicana (Dall)......ccccovvevrieiiiinenns 00
Genus Here
Subgenus Here
effingeri (Weaver and Kleinpell).. =
excavata (Carpenter)............ccceeen. **0
hannai (Clatk)........cccvvvvicenicninnnn, 000
Genus Linga
Subgenus Pleurolucina

cancellaris (Philippi).......ccocoiiiiis =

Pa and E
Pa sevse eesns
Pa senee eesse  sesse  ssess

M or P1 H

Mto H

E and O

M to Ple ceese eeees
M and Pl

MtocH Ple and H

o
g
v
==fi=s]

Pl to H H

Mt H PltoH Pleand H -

esea creee H MtoH H

MtoH H




TERTIARY MARINE PELECYPODS: LUCINIDAE TEROUGH CHAMIDAE D5

specimens considered to be of the same species by authors Most of the data on habitat have been compiled from
such as Durham (1950) and Hertlein and Grant (1972) are | Abbott (1974), Bernard (1983), Hertlein and Grant (1972),
used for these illustrations, and this information is | Keen (1971), Smith and Gordon (1948), Stanley (1970), and
included in the plate explanation. Yonge and Thompson (1976).

TABLE 2.—Geologic and geographic distribution of the genera Parvilucina, Anodontia, Myrtea, Lucinoma,
Miltha, and Claibornites in the eastern Pacific region

[H=Holocene; Ple=Pleistocene; Pl=Pliocene; M=Miocene; O=O0Oligocene; E=Eocene; Pa=Paleocene]

Species Alaska British Wash- Oregon California Baja California Central
Colum- ington or South
bia Northern Middle Southern Norte Sur America

Genus Parvilucina
Subgenus Parvilucina

approximata (Dall)... === oo e e H H H MtoH H
tenuisculpta
intensa (DaII) .................................... P] to Ple ..... weses  asees
tenisculpta
tenisculpta
(Carpenter)........ H H H H H MtoH MtoH H H

Genus Anodontia?
Subgenus Anodontia?
inflata (Wagner
and Schilling)....... == e e O E e e e
Genus Myrtea
Subgenus Myrtea

taffana (Dickerson)" ......................... Pa and E ...............
Genus Lucinoma
acutilineata
(Conrad)............... Oand M - OandM OandM MtoPle EtoPle OtoPle - - 07
annulata (Reeve)...... H H H H Plto H MtoH MtoH H H

Genus Miltha
Subgenus Miltha
Paré‘oni Waring ..................................... Pa ...............
sanctaecrucis
(Arnold).............. crers seees [T, OandM MtoPle -
xantusi (Dall)..........  woor 0 e e e M M to Ple H PltoH
Subgenus Miltha?
Jjacalitosana
(Arnold) .................. sssar  ssser msmas aasss M and PI ....................
meganosensis
(Clark and
Woodford) .............. assse  wsass sases PERER Pa ....................
Genus Claibornites
Subgenus Claibornites
diegoensis
(Dickerson) .............. sasse  msess  seses  messe asmes E ...............
Subgenus Codalucina
muirensis

(Dickerson)“”"“” ......................... Pa e e
turneri (Stanton)..... cmsee mmess eweas fenes . Pa and E ....................
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zoic locality register.

USGS M: U.S. Geological Survey, Menlo Park, Calif.,
Cenozoic locality register.

USNM: National Museum of Natural History, Washing-
ton, D.C.
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TABLE 3.—Geologic and geographic distribution of the genera Gibbolucina, Myrtucina, Pegophysema,
Divaricella?, Divalinga, and “Lucina” in the eastern Pacific region

[H=Holocene; Ple=Pleistocene; Pl=Pliocene; M=Miocene; O=Oligocene; E=Eocene; Pa=Paleocene]

Species Oregon

Central
or South

California Baja California

Northern Middle Southern

Norte Sur America

Genus Gibbolucina
Subgenus Eomiltha

gyrata (Gabb)..............
Subgenus Eomiltha?

packi (Dickerson)......cocccvuvunnnnn.n. E
Genus Myrtucina
roseburgensis (Turner)................ E
Genus Pegophysema
Subgenus Pegophysema
edentuloides (Verrill).................
Genus Divaricella?
Subgenus Egracina?
cumulata (Gabb)........coevrivennnnnanen.
Genus Divalinga
Subgenus Divalinga

eburnea (Reeve).......ccccocvceeeeenannn.
Genus “Lucina”

gaylordi (Wagner and Schilling)..
nasuta (Gabb)........cccceeeieriennninenn.

wattsi Loel and Corey......ccc.ce....e.

M or PI H Ple and H H
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SYSTEMATICS: PELECYPODS—CONTINUED FROM

CHAPTER C

Family LUCINIDAE
Subfamily LUCININAE
Genus LUCINA Bruguiére, 1797

Medium-sized to large, orbicular in outline, more or less flattened,
valves closed with well-marked dorsal areas; lunule usually well devel-
oped, no escutcheon; sculpture of somewhat evenly spaced concentric

cardinal teeth and sometimes with laterals.
Geologic range.—Upper Cretaceous to Holocene.

1972, p. 243).

Subgenus LUCINA

clearly marked; lunule asymmetrical, elongate, narrow.
Geologic range.—Upper Cretaceous to Holocene.

TABLE 4.—Geologic and geographic distribution of the genera Thyasira, Adontorhina, Axinopsida,
Bruetia?, Diplodonta, and Felaniella in the eastern Pacific region

[H=Holocene; Ple=Pleistocene; Pl=Pliocene; M=Miocene; O=Oligocene; E=Eocene; Pa=Paleocene]

D7

lamellae with some areas smoother than remainder of disc. Hinge with

Habitat.—15 to 7225 m in the eastern Pacific (Hertlein and Grant,

Concentric lamellae well spaced, stronger posteriorly, dorsal areas

Species Alaska British Wash- Oregon California Baja California Central
Colum- ington or South
bia Northern Middle Southern Norte Sur America
Genus Thyasira
Subgenus Thyasira
gouldii (Phillippi)..... H H H H H H PltoH = cen e
Subgenus Conchocele
disjuncta (Gabb)....... H H OtoH OtoH W = e Pl and Ple - e H
folgeri (Wagner and
SchiIIing) ......................................... E and O ...............
Genus Adontorhina
cyclia Berry H H H H H H Mto H H
Genus Axinopsida
serricata
(Carpenter)........... Ple and H Pleand H H H Plto H H MtoH H P
viridis (Dall)............ H H H H H H PltoH == wr e
Genus Bruetia?
traski (Nels()n) ........ wssss  esses  wssse  wssss  ssess P Pa seswe  wuses
Genus Diplodonta
Subgenus Diplodonta
buwaldana Anderson
and Martin............ er e e e e OandM MtoPle Ple = oo
cretacea (Gabb)........ e e e we Pa E e e
orbella (Gould)......... == e e e e OtoH PltoH Ple and H Pleand H -
pol[ta (Gabb) ................................ wanes Pa E ..........
Stephensoni CIark.““ ......................... M(?) ..........
subquadrata
Carpenter .................... mesee  arsse  wsmsss wwsss mases  wssas  smsas M to H H
unisulcatus (Vokes)” ......................... E E ...............
Subgenus Zemysina
pacifica
Zinsmeister ................................ Pa(‘?) ...............
Genus Felaniella
Subgenus Felaniella
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Lucina? (Lucina?) diaboli (Dickerson)
Plate 4, figures 9, 15, 18

Phacoides diaboli Dickerson, 1914, p. 132-133, pl. 10, fig. 7.

Original description.—‘‘Shell thin, equivalve, suborbicular, nearly
equilateral; beaks prominent, prosogyrate, central; valves convex; lunule
narrow and extending half the length of the straight horizontal anterior
dorsal margin; escutcheon narrow, two-thirds the length of the straight
sloping posterior dorsal margin and set off in each valve by a high, sharp
ridge from rest of shell. A rounded ridge extends from the beaks to the
middle of the posterior end; the portion of shell between the umbonal
ridge and the ridge bordering the escutcheon is slightly concave; sculp-
ture consists of sharp concentric lamellae with interspaces about three
times their width.”

Holotype.—UCMP 11681.

Type locality.—UC 340. “SEVaNEY, T. 1 S., R. 1 W., Mt. Diablo quad.,
Contra Costa Co.” (Keen and Bentson, 1944) Martinez Formation,
Paleocene.

Comparison.—*“The sculpture resembles that of P. [hacoides] acuti-
lineatus (Conrad) but its height is proportionally much less than that
of P. acutilineatus. Its long lunule and escutcheon are also distinctive
features.” (Dickerson, 1914, p. 133)

Comments.—The hinge is not exposed on the holotype of Lucina?
(Lucina?) diaboli. The species is placed in Lucina? on the basis of its
asymmetrical lunule, outline, and sculpture.

Geographic range.—Middle California.

Geologic range.—Paleocene.

Occurrence in California.—Paleocene: Martinez Formation (Dicker-
son, 1914).

Lucina? (Lucina?) quadrata (Dickerson)
Plate 4, figure 11

Phacoides quadrate Dickerson, 1914, p. 131-132, pl. 10, fig. 6.
Original description.—*‘Shell thin, compressed, markedly quadrate,
high; beaks rounded, prosogyrate; posterior dorsal margin straight,
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sloping moderately to the straight posterior end, which is nearly parallel
to altitude line; anterior dorsal margin very slightly convex; anterior
end nearly straight; ventral margin rounded; sculpture consists of raised
sharp incremental lines with interspaces about three times their width.”

Holotype.—UCMP 11683.

Type locality.—UC 784. Lake County, Calif. Martinez Formation,
Paleocene.

Geographic range.—Northern and middle California.

Geologic range.—Paleocene.

Occurrence in California.—Paleocene: Martinez Formation (Dicker-
son, 1914).

Lucina? (Lucina?) bramkampi Vokes
Plate 4, figure 10

Lucina(?) sp. Dickerson, 1916, p. 426.
Lucina(?) bramkampi Vokes, 1939, p. 71, pl. 10, fig. 9.

Original description.—‘‘Shell small, subcircular in outline, thin; umbo
central, slightly prosogyrous; anterior dorsal edge straight; posterior
dorsal margin slightly convex; anterior and ventral margins broadly
rounded, the posterior straight; a well-defined groove running from the
umbo to the anterior dorsal margin, a less well-defined groove to the
posterior end; surface with a series of step-like concentric ridges overlap-
ping toward the beak, no incremental lines or radial ribbing visible;
interior not seen.”

Holotype.—~UCMP 15629.

Type locality.—UC 1817. Fresno County, Calif. Cerros Shale Member,
Lodo Formation, Paleocene.

Comparison.—“L. bramkampi may be distinguished from all described
West Coast lucinoid species by the overlapping, step-like character of
the sculpturing.” (Vokes, 1939, p. 71)

Geographic range.—Middle California.

Geologic range.—Paleocene and Eocene.

Occurrence in Celifornia.—Paleocene: Cerros Shale Member, Lodo
Formation (Keen and Bentson, 1944); Eocene: Ragged Valley Shale
Member, Arroyo Hondo Formation (Vokes, 1939).

TABLE 5.—Geologic and geographic distribution of the genera Chama, Arcinella and Pseudochama in the
eastern Pacific region

[H=Holocene; Ple=Pleistocene; Pl=Pliocene; M=Miocene; O=0ligocene]

Species Oregon California Baja California Central
or South
Northern Middle Southern Norte Sur  America
Genus Chama
Subgenus Chama
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echinata Broderip ......................... M to H H
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sp. Loel and Corey.....coviiiinns =000 e e OandM = e e
Genus Arcinella
californica (Dall)....ccoooeeeeiiinaeias womee im0 e M or Pl H H H
Genus Pseudochama
Subgenus Pseudochama
exogyra (Conrad)......ccccocvaveneannnn. H H H Plto H Ple Ple
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Subgenus LUCINISCA

Sculpture reticulate, lunule somewhat depressed and only slightly
asymmetric, and inner margin strongly denticulate.

Geologic range.—Miocene to Holocene (table 1).

Habitat.—In warm temperate and tropical marine waters, intertidally
to 185 m (Hertlein and Grant, 1972, p. 244).

Lucina (Lucinisca) menuda (Keen)
Plate 1, figures 1, 2

Lucinisca menuda Keen, 1943, p. 40-41, pl. 3, figs. 15, 16.

Original description.—“Shell small, nearly circular in outline; sculpture
of radial and concentric riblets which intersect as beads, more closely
spaced on posterior slope than on central and anterior parts of shell
(somewhat obscured in holotype by an incrustation of sand grains which
could not be removed); beaks nearly central, dorsal margin sloping
downward at a low angle; posterior margin somewhat truncate, join-
ing dorsal at an angle of about fifty degrees; ventral and anterior margins
evenly rounded; margins crenulated by the ends of the radial ribs; muscle
scars subequal, pallial line entire; hinge of left valve strong, with two
anterior lateral teeth, two subequal cardinal teeth, and a double posterior
lateral tooth or clasper; right valve not available.”

Holotype.—CAS/SU 7526.

Type locality.—SU 2121. Kern County, Calif. Round Mountain Silt,
Miocene.

Comparison.— ‘From the West American Recent species Lucinisca
nuttalli (Conrad) this [L. (L.) menuda] is distinguished by the truncate
posterior margin and the more attenuate anterior margin. Possibly L.
menuda may be the Lucinisca aff. L. nuttalli (Conrad) recorded by Loel
and Corey***, 1932, p. 210)***.” (Keen, 1943, p. 40)

Geographic range.—Southern California.

Geologic range.—Miocene.

Occurrence in California.—Miocene: Round Mountain Silt (Keen,
1943).

Lucina (Lucinisca) nuttallii nuttallii Conrad
Plate 1, figures 3-6, 9, 12

Lucina nuttallis Conrad, 1837, p. 255, pl. 20, fig. 2. Arnold, 1908, p.
132-133.

Phacoides nuttallii Conrad. 1.S. Oldroyd, 1924, p. 5.

Lucina (Myrtea) nuttallii Conrad. Jordan, 1936, p. 132. Grant and Gale,
1931, p. 288, pl. 14, figs. 4a, 4b, 18.

Lucina (Lucinisca) nuttallii Conrad. Hanna and Hertlein, 1943, fig.
64-10. Durham, 1950, p. 76, pl. 18, figs. 4, 5. Hertlein and Grant,
1972, p. 245-246, pl. 45, figs. 1-4; pl. 46, fig. 21.

Lucinisca nuttallii (Conrad). Moore, 1968, p. 40, pl. 18, fig. d. Adegoke,
1969, p. 114. Addicott, 1965, fig. 3d

Original description.—‘‘Shell lenticular, slightly compressed; disks
cancellated; concentric lines very regular, lamelliform, prominent;
anterior fold small, marginal; extremity emarginate above; cardinal and
lateral teeth distinct; inner margin minutely crenulated.”

Types.—BM(NH) 61.5.20.87. Two syntypes (Keen, 1966, p. 169).

Type locality.—Inhabits muddy marshes near Sta.[tion] Diego, San
Diego County, Calif. Holocene.

Supplementary description.— “The evenly and sharply cancellated
sculpture of this species is characteristic. As in Lucina californica the
lunule lies largely in one valve—the left, however, rather than the right.”
(Jordan, 1936, p. 132)

Comparison.—*Lucina nuttalli centrifuga Dall, described as a variety
from the Gulf of California, has the concentric lamellae near the beaks
widely spaced, more elevated [than L. nuttallit nuttallii] and fringed
with flat spinules.” (Hertlein and Grant, 1972, p. 245)
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Comments.—Dorsal to the posterior ridge is a groove and the radials
are wider between this groove and the dorsal margin. Two grooves are
at the dorsal anterior margin; dorsal to the more ventral groove the
concentric ridges are not cancellated and dorsal of this area the con-
centrics are fluted to the dorsal margin.

Geographic range.—Living: southern California to Mexico; fossil:
middle California to Baja California Sur; Japan? (Hertlein and Grant,
1972, p. 245).

Geologic range.—Miocene to Holocene.

Occurrence in the Californias.—Miocene: Cierbo and Neroly Sand-
stones (Hall, 1960), Pancho Rico (Mandra, 1960, 1963), and Santa
Margarita (Nomland, 1917b; Preston, 1931; Addicott and Vedder, 1963;
Adegoke, 1969) Formations; Miocene and Pliocene: Etchegoin (Adegoke,
1969), Purisima (Arnold, 1906, 1908), Tahana Member, Purisima
(Addicott, 1969) and Towsley (Winterer and Durham, 1962; Kern, 1973)
Formations; Pliocene: Carmen, Marquer (Emerson and Hertlein, 1964;
Durham, 1950), Niguel (J.G. Vedder, written commun., 1978), and San
Diego (Arnold, 1903; Hertlein and Grant, 1972; Rowland, 1972)
Formations; Pliocene and Pleistocene: Fernando (English, 1914; Durham
and Yerkes, 1964), Pico (Winterer and Durham, 1962), lower part of
Fernando (Oakeshott, 1958), San Pedro (Arnold, 1903; T.S. Oldroyd,
1924; Hanna and Hertlein, 1943) and Santa Barbara (Arnold, 1903)
Formations; Pleistocene: Anchor Silt (Rodda, 1957), Timms Point Silt
Member, San Pedro Formation (Clark, 1931), and unnamed strata at
Baldwin Hills (Willett, 1937b), Capistrano Beach (Willett, 1937a),
Carpinteria (Grant and Strong, 1931), Dune Terrace (Addicott, 1964),
Goleta (Wright, 1972), Huntington Beach (Valentine, 1959), Potrero
Canyon, Santa Monica Mountains (Hoots, 1931), Newport Bay (Kanakoff
and Emerson, 1959), Pacific Palisades, Mission Bay (Kern and others,
1971), Signal Hill (DeLong, 1941), Torrey Pines, Tomalas Bay, Pacific
Beach, Calif., northwestern Baja California (Valentine, 1957; Valentine
and Rowland, 1969), Bahia Magdalena, Islas Coronados (Emerson and
Hertlein, 1964), Laguna Scammon, Bahfa San Quintin, San Ignacio, Baja
California Norte (Grant and Gale, 1931; Durham, 1950; Jordan, 1926;
Valentine, 1956, 1959, 1960b), and Bahia Tortéla, Baja California Sur
(Chace, 1956; Emerson and others, 1981).

Habitat.—On sand and mud intertidally to 46 m (Hertlein and Grant,
1972; Kern, 1973); 10 to 75 m (Bernard, 1983).

Lucina (Lucinisca) nuttallii antecedens (Arnold)
Plate 1, figures 7, 8, 10, 11; plate 7, figure 12

Phacoides nuttallii (Conrad) var. antecedens Arnold, 1907b, p. 436, pl.
55, fig. 6.

Lucinisca nuttallii antecedens (Arnold). Woodring and Bramlette, 1950,
p. 86, pl. 20, fig. 3; pl. 21, fig. 6.

Lucina (Lucinisca) nuttallii antecedens (Arnold). Hertlein and Grant,
1972, p. 246, pl. 46, figs. 8, 9, 13, 14.

Original description.—*“Shell averaging about 25 millimeters in longi-
tude, very broadly elliptical in outline, longer than high, ventricose, and
equivalve; beaks only moderately prominent, placed slightly anterior
to middle of shell; base arcuate; anterior margin sloping more rapidly
from beaks than posterior, the latter being nearly straight for about
6 or 8 millimeters from the beaks; both extremities quite regularly
rounded, the posterior being possibly slightly more attenuate, sculpture
consisting of numerous close-set subequal rounded radiating ridges and
concentric ribs which are narrower than the radials, and spaced about
twice the distance between two of the latter; the concentric ribs tend
to become obsolete toward the periphery in adult specimens; the general
appearance of the surface is decidedly cancellate. Lunule deep, small,
and inconspicuous. Interior and hinge as in P. nuttallii.”

Holotype.—USNM 165290.

Type locality.—USGS 4471. Santa Barbara County, Calif. Careaga
Sandstone, Pliocene.
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Supplementary description.—‘“The type of L. nuttallii antecedens is
a poorly preserved left valve**** As shown by a well-preserved left valve
in Arnold’s collection from the type locality and by numerous specimens
from other localities in the Santa Maria district, the umbo of this variety,
and also of the living L. nuttallii, is sculptured with closely spaced
concentric lamellae**** On the fossils the closely spaced lamellae are
succeeded by widely spaced lamellae, more widely spaced than on the
Recent form, and those in turn by lamellae of variable spacing.”
(Woodring and Bramlette, 1950, p. 86)

Comparison.—Lucina nuttallii antecedens “‘is more ventricose, less
angulated posteriorly, and its concentric ribs much wider spaced than
typical P. nuttallii”. (Arnold, 1907b, p. 436)

“The widely spaced lamellae suggest L.[ucinisca] centrifuga, a Recent
species from Lower California and the Gulf of California, but that species
has widely spaced lamellae on the umbo. The type of L. nuttallii
antecedens and other large specimens, notably a left valve from the
Sisquoc formation at the Pennsylvania asphalt mine, are more inflated
than the Recent L. nuttallis. That character, however, is not uniform.”
(Woodring and Bramlette, 1950, p. 86)

“from***an assemblage of a large number of individuals of L.
nuttalli***it appears to us that the present subspecies is of doubtful
value as a taxonomic unit.” (Hertlein and Grant, 1972, p. 246)

Geographic range.—Southern California.

Geologic range.—Miocene to Pleistocene.

Occurrence tn California.—Miocene: Topanga Formation (Takeo
Susuki, written commun., 1981); Miocene and Pliocene: Purisima
(Arnold, 1908) and Sisquoe (Woodring and Bramlette, 1950) Formations;
Pliocene: Careaga Sandstone (Woodring and Bramlette, 1950), and
Foxen Mudstone (Woodring and Bramlette, 1950) and San Diego
Formation (Hertlein and Grant, 1972); Pliocene and Pleistocene:
Fernando Formation (Arnold, 1907a).

Genus LUCINA?
Subgenus LUCINA?

Lucina s. s. is not known living or fossil in the eastern Pacific.
(Bernard, 1983; Gibson-Smith and Gibson-Smith, 1982) (table 1).

Genus CALLUCINA Dall, 1901

Medium-sized to large, generally suborbicular; lunule slightly asym-
metrical. Cardinals broad but weakened in some; shell margin minutely
crenulate internally.

Geographic range.—Europe, Africa, Asia, North America, Australia.

Geologic range.—Cretaceous to Holocene (table 1).

Subgenus CALLUCINA

Rounded to trigonal, moderately convex; sculpture concentric, local-
ly lamellose, more or less marked with weak intercalated radial ribs;
lunule asymmetrical, not excavated. Cardinals commonly weakened,; shell
margin finely crenulate internally.

Callucina (Callucina) lampra (Dall)
Plate 3, figures 15, 16, 18, 20

Phacoides (Cavilucina) lamprus Dall, 1901, p. 811, 827, pl. 39, fig. 9.

Lucina lampra (Dall). Jordan, 1936, p. 130.

Lucina (Cardiolucina?) lamprae (Dall). Durham, 1950, p. 76, pl. 18, figs.
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Lucina (Cavilinga) lampra (Dall). Olsson, 1961, p. 211, pl. 31, fig. 12.

Lucina (Callucina) lampra (Dall). Keen, 1971, p. 120, fig. 268.
Original description.—*Shell of Dosinioid form, solid, nearly orbicular,

slightly convex, suffused with yellow or pink, strongest on the interior
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of the shell, or plain white; beaks subcentral small, prosogyrate, with
a small, more or less excavated lunule usually almost confined to the
right valve; sculpture chiefly of fine, low, rather sharp, concentric threads
with occasional sulei, due to resting stages, near the margin in senile
specimens; radial sculpture comprising more or less microscopic stria-
tions and a broad shallow flexuosity of the posterior dorsal area, which
is often obsolete; dorsal areas inconspicuous; hinge and muscular
impressions normal, basal margins very minutely crenulate. Alt. 23.5,
lat. 23.5, diam. 10.5 mm.”

Holotype.—Presumably in the collections of the National Museum of
Natural History, but not designated by Dall nor listed by Boss and others
(1968).

Type locality.—La Paz, Baja California Sur. Holocene.

Supplementary description.—“The amount of excavation of the lunule
in P. lamprus varies in individuals, and between the two valves. It seems
to be relatively greater in the young****”” (Dall, 1901, p. 827)

“The double laterals of the left valve are obscure in most specimens
of this species but show up well occasionally.” (Durham, 1950, p. 76)

Comparison.—“Lucina californica Conrad differs from L. lampra Dall
in the position of the lunule, which is wholly in the right valve, and the
division of the valves which follows the lunular margin distinguishes
this species from all other Western American representatives of the
genus.

“Lucina lampra is the most nearly circular member of the closely
related series including L. prolongata and L. lingualis. The three species
are distinguished from each other by the ratio between altitude and
longitude; L. lampra is longer than high; in L. lingualis the two dimen-
sions are about equal; while L. prolongata is higher than long, and
pronouncedly oblique. All three species are without radial sculpture.”
(Jordan, 1936, p. 130)

“The middle cardinal of right valve is more nearly vertical, and the
anterior laterals are closer to the beak than in L. lingualis. (Durham,
1950, p. 76)

Geographic range.—Living: Baja California Norte to Mexico; fossil:
Baja California Sur.

Geologic range.—Pliocene to Holocene.

Occurrence in Baja California.—Pliocene: Marquer Formation
(Durham, 1950); Pleistocene: unnamed strata on Islas Coronados
(Durham, 1950; Emerson and Hertlein, 1964), Isla Monserrate (Emerson
and Hertlein, 1964), and Puente El Pulpito, Baja California Sur (Hertlein,
1957).

Callucina (Callucina) lingualis (Carpenter)
Plate 3, figures 17, 19

Lucina lingualis Carpenter, 1864, p. 313. Jordan, 1936, p. 131. Palmer,
1945, p. 99.

Lucina (Myrtea) lingualis Carpenter. Grant and Gale, 1931, p. 286.

Phacoides (Cavilucina) lingualis Carpenter. Dall, 1901, p. 811, 827, pl.
39, fig. 7.

Lucina (Callucinag) lingualis Carpenter. Chavan, 1937, p. 254. Palmer,
1963, p. 304-305, pl. 59, figs. 1-5. Keen, 1971, p. 120, fig. 269

Lucina (Cardiolucing) lingualis Carpenter. Durham, 1950, p. 76, pl. 18,
figs. 3, 10

Lucina (Cavilinga) lingualis Carpenter. Hertlein and Strong, 1946, p.
113. Olsson, 1961, p. 211, pl. 31, fig. 11.

Original description.—“L. testa solida, linguiformi, valde prolongata;
plerumque aurantiacocarnea, intus intensiore; lirulis concentricis botusis
crebre ornata; marginibus undique excurvatis; lunula minima, altissime
excavata; parte postica obscure biangulata, seu subrotundata; umbonibus
anticis, incurvatis; ligamento subinterno, lamina valida; dent. card. et
lat. normalibus, validis; cicatr. adduct. posticis subovalibus, anticis satis
elongatis; linea pallii lata, rugosa; margine interno crenulato. Long. .88,
lat. .92, alt. .4 poll.
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“Variat t. minus prolongata. Variat quoque t. pallide viridi, seu pallide
carnea, seu alba.”

Syntypes.—USNM 15898; Redpath Museum 114.

Type locality.—Cabo San Lucas, Baja California Sur. Holocene.

Supplementary description.—‘Shell small (height about 13 mm.),
tongue-shaped, higher than long, solid, white. Dorsal areas obscure, the
posterior one somewhat stronger and flattened. The small beaks are
subcentral, pointed forward. Surface scuptured with fine concentric
threads, often irregularly interrupted by deep, resting sulci. Ventral
margins crenulated.” (Olsson, 1961, p. 211)

Comparison.— “The height and length of this species [L. (C.) lingualis]
are almost the same™***so that it is higher for its length than L. lampra.”
(Keen, 1971, p. 120)

Geographic range.—Living: Bahia Magdalena, Baja California Sur, to
Mexico; fossil: Baja California Sur.

Geologic range.—Pliocene to Holocene.

Occurrence in Baja California Sur.—Pliocene: Marquer Formation
(Durham, 1950); Pleistocene: unnamed strata at Bahia Santa Inez
(Durham, 1950).

Genus CODAKIA Scopoli, 1777

Medium-sized to large, lenticular, compressed, slightly inequilateral;
concentric or radial sculpture predominant; small deep lunule in right
valve; ligament broadly sunken. Anterior laterals and cardinals well
marked, posterior laterals obsolete or small; shell margin smooth.

Geographic range.—Europe, America, Asia, Australia, Pacific.

Geologic range.—Jurassic to Holocene.

Subgenus CODAKIA

Generally large, sculpture reticulate; lunule small, very asymmetrical,
depressed; ligamentary groove broad. Posterior laterals obsolete.
Geologic range.—Paleocene to Holocene (table 1).

Codakia (Codakia) distinguenda (Tryon)
Plate 1, figure 14; plate 2, figures 1-3

Lucina (Codakia) distinguenda Tryon, 1872, p. 130, pl. 6, fig. 3.

Codakia distinguende (Tryon). Grant and Gale, 1931, p. 283. Hertlein
and Strong, 1946, p. 117-118.

Codakia (Codakia) distinguenda (Tryon). Durham, 1950, p. 74, pl. 18,
figs. 2, 15. Olsson, 1961, p. 217, pl. 29, fig. 3; pl. 33, figs. 4a, 4b.

Original description.—‘Shell orbicular, depressed, disk-like, covered
with flattened radiating ridges which are crossed by numerous close-
set, raised concentric striae. White with a faint tinge of pink: interior
with a broad marginal band of deep pink.”

Syntype.—ANSP 54787 (3 valves).

Type locality.—Golfo de California. Holocene.

Supplementary description.—‘‘Shell large, circular or orbicular,
generally heavy and thick. Sculpture formed by small, finely beaded or
cancellated, radial riblets, a few of the riblets are occasionally larger
and separated by deeper radial grooves giving the effect of wide rays.
Hinge plate much wider or higher than in the West Indian or Carib-
bean C. orbicularis***” (Olsson, 1961, p. 217)

Comparison.—Codakia distinguenda is distinguished from Codakia
trgrina Linné by its flattened form and broader and more depressed
ribs (Tryon, 1872, p. 130).

Comments.—The specimen figured from the Pliocene Marquer
Formation has ribs that are much wider at the anterior dorsal margin.

Geographic range.—Living: Baja California Norte to Panama, fossil:
southern California to Baja California Sur.

Geologic range.—Miocene to Holocene.
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Occurrence in the Californias.—Miocene or Pliocene: Imperial
Formation (G D. Hanna, 1926); Pliocene: Marquer Formation (Durham,
1950); Pleistocene: unnamed strata at Coronados Island (Hertlein, 1931),
Bahia Santa Inez and Isla Carmen (Hertlein, 1957); and of Baja California
Sur (Durham, 1950).

Subgenus EPILUCINA Dall, 1901

Medium-sized, with concentric sculpture only; lunule rather large,
asymmetrical; ligamentary groove of moderate extent. Posterior laterals
small. The shell of Epilucina differs from that of Callucina by having
the lunule situated entirely in the right valve instead of partly in the
left one, smooth inner margins, and strongly projecting laterals (which
on Callucina are very slightly developed).

Geographic range.—Fossil: Europe and North America; living:
California.

Geologic range.—Jurassic to Holocene (table 1).

Habitat.—Intertidal to 145 m (Hertlein and Grant, 1972, p. 247).

Codakia (Epilucina) californica (Conrad)
Plate 1, figures 16, 17

L{ucina) californica Conrad, 1837, p. 255, pl. 20, fig. 1.

Phacotdes (Epilucina) californicus Conrad. Dall, 1901, p. 813. T.S.
Oldroyd, 1924, p. 5.

Callucing californica (Conrad). Dall, 1921, p. 35.

Luctna (Myrtea) californica Conrad. Grant and Gale, 1931, p. 285-286,
pl. 14, figs. 15a, 15b, 21a, 21b.

Codakia (Epillucina) californice Conrad. Abbott, 1974, p. 460, fig. 5299.

Lucina (Eptlucina) californica Conrad. Hertlein and Grant, 1972, p.
247-248, pl. 46, figs. 11, 16.

Original description.—*‘Shell lenticular, with coarse concentric striae;
posterior extremity direct; lunule small, elliptical, impressed, trans-
versely striated, prominent in the right valve, and fitting into a cor-
responding depression in the left; cardinal and lateral teeth prominent.

“The lunule in the shell is remarkable for forming a distinct tooth,
and the shell is destitute of a fold.”

Holotype.—Unknown (Hertlein and Grant, 1972).

Type locality.—Inhabits muddy marshes near Sta. Diego. San Diego
County, Calif. Holocene.

Supplementary description.—“The hinge of californica has a promi-
nent right anterior cardinal tooth, between which and the beak the
elongate, rather deep-set pseudo-lunule projects, fitting into a corre-
sponding space in the left valve anterior to its beak. The anterior and
posterior radial plications are obscure or entirely wanting.” (Grant and
Gale, 1931, p. 286)

“Shell to about 35 mm in diameter, rounded in outline, with beaks
centrally placed on dorsal margin; external ligament in a deep pit; outer
surfaces of valves sculptured with fine concentric lines and a low ridge
extending posteriorly from beaks****’” (Haderlie and Abbott, 1980)

Comparison.—*“The shell of this species is easily separable from that
of other species of Luctna occurring in Pliocene beds in California by
the complete lack of any depressed area either posteriorly or anteriorly,
concentric sculpture only, and in the character of the lunule which lies
entirely in the right valve.

“Luctna (Myrtea) nipponica Nomura and Hatai from beds of middle
Miocene age in Japan***was said to differ in the smaller size, finer
sculpture, and in the somewhat different outline.” (Hertlein and Grant,
1972, p. 247)

Geographic range.—Living: Northern California to Baja California Sur;
fossil: middle California to Baja California Sur.

Geologic range.—Miocene to Holocene.

Occurrence in the Californias.—Miocene: Santa Margarita Formation
(Preston, 1931); Miocene and Pliocene: Towsley Formation (Kern, 1973);



D12

Pliocene: Niguel (J.G. Vedder, written commun., 1978) and Potato
Harbor (Weaver and Meyers, 1969) and San Diego (Hertlein and Grant,
1972) Formations; unnamed strata on Isla Cedros, Baja California Norte
(Jordan and Hertlein, 1926) and on Deadmans Island, San Pedro Harbor,
Calif. (Arnold, 1906); Pliocene and Pleistocene: Fernando (Arnold, 1907a;
Eldridge and Arnold, 1907; Moody, 1916; Soper and Grant, 1932), San
Pedro (Arnold, 1903; T.S. Oldroyd, 1924), and Santa Barbara (Arnold,
1903; Dibblee, 1966) Formations and unnamed strata on Santa Cruz
Island (Orr, 1960); Pleistocene: Timms Point Silt Member, San Pedro
Formation (Arnold, 1906; Clark, 1931) and unnamed Pleistocene strata
on Anacapa Island (Valentine and others, 1968), at Baldwin Hills (Willett,
1937Db), Capistrano Beach (Willett, 1938), Cayucos (Valentine, 1958), high
terraces at Palos Verdes Hills (Marincovich, 1976), on San Clemente
Island (Lipps, 1967), San Nicolas Island (Vedder and Norris, 1963), Santa
Barbara Island (Lipps and others, 1968), Santa Cruz Island (Orr, 1960),
in southern California (Valentine, 1956, 1960a; Kanakoff and Emerson,
1959; Emerson and others, 1981), at Bahia San Quintin (Jordan, 1926),
Baja California Norte (Valentine, 1957; Hertlein and Grant, 1972), and
Bahia Tértola, Baja California Sur (Emerson and others, 1981).

Habitat.—Common in rocky rubble and sand, low intertidal zone to
offshore depths of 80 m (Haderlie and Abbott, 1980, p. 370); 30 to 75 m
(Bernard, 1983).

Genus CTENA Morch, 1861

Ovate to elliptical, compressed; beaks pointed; sculpture regularly
reticulated; lunule concave. Cardinals short or thin.

Geographic range.—Europe, North America, Pacific and Indian
Oceans, West Africa, Australia.

Geologic range.—Eocene to Holocene (table 1).

Habitat.—Eastern Pacific species are found intertidally to a depth of
120 m from Baja California Norte to Ecuador.

Subgenus CTENA

Moderately convex, somewhat inequilateral, with well-developed radial
ribs and lunule. Cardinals short and normally developed, laterals strong,
inner shell margin finely denticulated.

Geographic range.—Europe, North America, Pacific and Indian
Oceans, West Africa.

Ctena (Ctena) mexicana (Dall)
Plate 2, figures 4-6, 11

Lucina pectinata Carpenter, 1857, p. 98 [not of C.B. Adams, 1852].

Codakia (Jagonia) mexicana Dall, 1901, p. 801, 822, pl. 40, fig. 6.
Durham, 1950, p. 74-75, pl. 18, figs. 7, 14.

Codakia mexicana Dall. Jordan, 1936, p. 129.

Ctena mexicana (Dall, 1901). Keen, 1968, p. 396, pl. 56, fig. 21. Keen,
1971, p. 125, fig. 284.

Original description.—“One of Reeve’s figures in the Iconica (fig. 33)
appears to represent this species, which is very similar to the West Indian
C [odakia] orbiculata Montagu. I find, however, on careful examination
that in the west coast shell the lunule is narrower, longer, and less deeply
impressed than in C. orbiculata, the shell is more delicate, thinner, and
more flattened toward the Jower margins, the sculpture is more regular
and the concentric threads less crowded, so that while the difference
is not great the effect in C. mexicana is much more elegant; toward
the ends it has the radials stouter and with wider interspaces, and with
the sculpture on the dorsal areas less distinet from that on the disk than
it is in the West Indian form. It is most commonly labeled Lucina bella
Conrad, in collections, and by Carpenter was named L. pectinata, though
it is not the pectinata of Gmelin or C.B. Adams. A full-grown specimen
measures: alt. 21, lon. 23, diam. 10.0 mm.”

Holotype.—BM(NH) Tablet 470 (Keen, 1968).
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Type locality.—Mazatlan, Mexico. Holocene.

Supplementary description.—*‘recognizable by its fine and numerous
radial ribs, which are evenly distributed over the entire white shell.”
(Keen, 1971, p. 125)

Comparison.—‘‘ A much smaller and more elongate shell than Codakia
distenguenda (Tryon), the big, circular species of tropical Western
America***, the adult not reaching quite an inch in length. The radial
sculpture is well developed, not subobsolete as in C. chiquita Dall.”
(Jordan, 1936, p. 129)

Comments.—Ctena (Ctena) chiquita (Dall) is figured for comparison
@l. 2, figs. 7-10).

Geographic range.—Living: Golfo de California to Ecuador; fossil: Baja
California Sur.

Geologic range.—Miocene to Holocene.

Occurrence in Baga Calyfornia Sur.—Miocene: Comondtd Formation
(Durham, 1950) Pliocene: Marquer Formation (Durham, 1950); Pleisto-
cene: unnamed sediments on Islas Coronados, at Bahia Santa Inez, and
Concepci6én (Durham, 1950).

Habitat.—Found intertidally to depths of 80 m (Keen, 1971, p. 125).

Genus HERE Gabb, 1866

Medium-sized to small, rounded, subglobular with concentric ribs tend-
ing to vanish; lunule deeply excavated, covering part of hinge; well
developed concentric sculpture; internal shell margin with minute
denticles.

Geographic range.—Western Europe, western North America, North
Africa.

Geologic range.—Paleocene to Holocene (table 1).

Subgenus HERE

Concentric ribs fine but well marked; lunule rather broadly rounded,
obliterating only the anterior cardinal, posterior ones well marked,
anterior laterals minute; internal shell margin finely crenulated.

Tllesca Olsson, described as a subgenus of Here, differs in that the
lunule is entirely immersed in the hinge-plate and in both valves seems
to have completely effaced the anterior cardinal.

Geographic range.—Western Europe, western North America.

Geologic range.—Eocene to Holocene.

Here (Here) hannai (Clark)
Plate 2, figures 12-15

Lucina (Here) hannai Clark, 1938, p. 696, pl. 2, figs. 3-5.

Original description.—‘‘Shell suborbicular in outline, moderately
inflated, with rather strongly inturned, acute but only moderately prom-
inent beaks which are anterior to the medium line; length about equal
to the height; general surface smooth except for moderately heavy
irregular lines of growth; a broad shallow groove parallel and a little
anterior to the posterior dorsal edge; below and anterior to the beaks
is a strong, fairly deep excavation which infringes on the hinge plate,
forming the lunule so characteristic of this subgenus. Hinge with two
small cardinals on the left valve separated from the two small claspers
of the anterior lateral by the lunular excavation already referred to;
a small but well-developed lateral posterior to the ligamental groove
of the right valve with corresponding clasper on the left; on the right
valve, one bifid cardinal, the upper part of this tooth covered by a callus
growth; a small anterior lateral. Dimensions of holotype, a left valve,
30841, length 14 mm., height 14 mm.; paratype 30842, length 13.6 mm.,
height 12.8 mm. Named in honor of G D. Hanna.”

Holotype.—UCMP 30841.

Type locality.—UC A-1297. Solano County, Calif. Markley Forma-
tion, Eocene.



TERTIARY MARINE PELECYPODS: LUCINIDAE THROUGH CHAMIDAE

Comparison.—Here hannas differs from Here excavata “‘considerably
in outline; it is not as high in proportion to the length and is more nearly
circular; the lunular excavation on the hinge plate is narrower, the
laterals have a different orientation on the hinge plate and the hinge
plate itself is not as broad.” (Clark, 1938, p. 696)

Geographic range.—Middle California.

Geologic range.—Eocene.

Occurrence in California.—Eocene: Markley Formation (Clark, 1938;
Weaver, 1949).

Here (Here) effingeri (Weaver and Kleinpell)
Plate 2, figure 16; Plate 3, figures 1, 2

Lucina (Here) effingeri Weaver and Kleinpell, 1963, p. 201, pl. 33, fig. 9.

Original description.—‘‘Shell small, very inflated, nearly equilateral;
equivalved; anterior dorsal slope very slightly concaved; beaks small,
inconspicuous; anterior, posterior, and ventral margins form one con-
tinuous and uniform curve. Weakly developed concentric lines decorate
the shell. Lunule and escutcheon obsolete.”

Holotype.—CAS/SU 9285.

Type locality.—UC B-6955. Santa Barbara County, Calif. Sacate and
Gaviota Formations undifferentiated. Eocene and Oligocene.

Comparison.—“This species is similar to Lucina dalli (Dickerson) of
Weaver (1942, p. 146), but is much more inflated and lacks the posterior
truncation.” (Weaver and Kleinpell, 1963, p. 201)

Geographic range.—Southern California.

Geologic range.—Eocene and Oligocene.

Occurrence in California.—Eocene: Sacate Formation (Weaver and
Kleinpell, 1963); Eocene and Oligocene: Gaviota Formation (Weaver and
Kleinpell, 1963).

Here (Here) excavata (Carpenter)
Plate 3, figures 5-14

Lucina excavate Carpenter, 1857, p. 98.

Lucina (Here) excavata Carpenter. Stewart, 1930, p. 181~182, pl. 15,
fig. 3; pl. 17, fig. 5. Grant and Gale, 1931, p. 290-291, pl. 14, figs.
2, 5, 10. Palmer, 1958, p. 86. Keen, 1968, p. 396, pl. 56, fig. 23. Keen,
1971, p. 121, fig. 271. Hertlein and Grant, 1972, p. 244, pl. 46, figs.
1-3.

Here (Here) excavata (Carpenter). Chavan in Moore, 1969, p. N496, figs.
E3, 1a, 1b.

Here excavata (Carpenter). Addicott, 1973, p. 27-28. pl. 3, figs. 6, 8, 9.

Lucina (Here) richthofeni Gabb, 1866, p. 29, pl. 8, figs. 49, 49a, 49b.

Phacoides richthofent (Gabb). Arnold, 1907a, p. 543, pl. 45, fig. 4. Clark,
1915, pl. 62, fig. 2.

Phacoides (Here) richthofent Gabb. Loel and Corey, 1932, p. 210, pl. 36,
fig. 4.

Lucina richthofeni Gabb. Hanna and Hertlein, 1943, fig. 63-13.

Original description.—“L. t. alba, tenui, complanata; suborbiculari;
striis concentricis exillimis; postice angulata, umbonibus incurvatis;
lunula parva, alte excavata, dent. card et. lat. haud magnis; impres-
sionibus muscularibus postica ovali, antica valde.elongata; margine
integro.” (excavata)

““‘Shell subglobose, nearly equilateral; beaks small, inclined forwards;
margins regularly rounded; a more or less distinctly marked groove
passes from the beaks to the posterior margin. Surface marked by
numerous, more or less regular, distinct, rounded ribs.” (richthofent)

Syntypes.—BM(NH) tablet 468. “Tablet 468 contains the two valves
and a fragment to shew [show] the external surface.” (Carpenter, 1857,
p. 98) “Originally 2 syntypes****Only a single valve remains. It is worn
but recognizable and has been correctly identified by modern workers.”
(Keen, 1968, p. 396). Lectotype of L. richthofeni ANSP 4492 (Stewart,
1930) (pl. 3, figs. 11-13).
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Type locality.—Mazatlan, Mexico. Holocene. Of L. richthofens San Fer-
nando Valley, Los Angeles County, Calif. Pico Formation, Pliocene and
Pleistocene.

Supplementary description.—Distinguished by the very small, most
deeply cut lunule, bounded on one side by the cardinal, on the other by the
anterior lateral tooth. A larger lunular portion is marked out by a line,
and the posterior margin is slightly bi-angulated” (Carpenter, 1857, p. 98)

“Lucina excavata Carpenter is readily recognized by its globose, in-
flated shape, concentric ridges, and deeply depressed pseudo-lunule. With
the two valves together, as they often are, even in fossils, it resembles
a nut.” (Grant and Gale, 1931, p. 290)

“Shell relatively small (length 25 mm. or less), rounded, globose, nut-
shaped. Anterior dorsal area more strongly defined than the posterior,
enclosing the deep, penetrating lunule. Surface marked with strong,
concentric ridges, and smaller striae.” (Olsson, 1961, p. 208)

““The globosity of the various valves varies as does the spacing of the
ribbing which may be closely or widely separated.” (Hertlein and Grant,
1972, p. 244)

Comments.—The holotype of L. richthofent is a small imperfectly
preserved left valve and the hinge is not exposed (pl. 3, figs. 11-13).
See also pl. 3, fig. 14.

Geographic range.—Living: southern California to Mexico; fossil:
middle California to Baja California Sur.

Geologic range.—Eocene to Holocene.

Occurrence in the Californias.—Eocene: San Emigdio Formation
(Wagner and Schilling, 1923, DeLise, 1967); Oligocene: So-called
Phacoides Sand Member (Addicott, 1972) and Wygal Sandstone Member
(Addicott, 1973), Temblor Formation; Oligocene and Miocene: Temblor
(Smith, 1912; Woodford, 1925; Heikkila and MacLeod, 1951) and
Vaqueros (Arnold, 1906; Smith, 1912; Loel and Corey, 1932) Forma-
tions; Miocene: Castaic Formation (Stanton, 1966), Cierbo Sandstone,
San Pablo Group (Clark, 1915; Hall, 1960), McLure Shale Member
(Adegoke, 1967), Monterey Formation; Monterey Formation (Smith,
1912; Stewart, 1946), Neroly Sandstone, San Pablo Group (Clark, 1915;
Weaver. 1949; Hall, 1960), Olcese Sand (Addicott, 1965), Pancho Rico
(Durham, 1965; Durham and Addicott, 1965), Puente (Eldridge and
Arnold, 1907), Santa Margarita (Clark, 1916; Nomland, 1917b; Preston,
1931; Addicott and Vedder, 1963), Tierra Redondo (Durham, 1968), and
Topanga (Arnold, 1907b; Kew, 1924; Hoots, 1931; Woodring, 1931;
Soper, 1938; Takeo Susuki, written commun., 1981) Formations; Miocene
and Pliocene: Etchegoin (Nomland, 1917a) and Towsley (Winterer and
Durham, 1962; Kern, 1973) Formations; Pliocene: Niguel (J.G. Vedder,
written commun., 1978), lower part of Fernando (Oakeshott, 1958), and
San Diego (Hertlein and Grant, 1972) Formations; Pliocene and
Pleistocene: Fernando (Eldridge and Arnold, 1907, English, 1914;
Durham and Yerkes, 1964) and Pico (Grant and Gale, 1931; Winterer
and Durham, 1962; Addicott and Vedder, 1963) Formations; Pleistocene:
unnamed strata in southern California (Valentine, 1956; Kanakoff and
Emerson, 1959; Kern and others, 1971), in Baja California (Valentine,
1957), at Bahia San Quintin (Jordan, 1926), and Bahia Tértola (Emer-
son, 1980).

Habitat.—5 to 110 m (Bernard, 1983).

Genus LINGA de Gregorio, 1884

Medium-sized, rounded, tumid; concentric ribbing more or less lamel-
lose; lunule sunken, short, cordiform. Hinge teeth strong, short; anterior
scars moderately short; shell margin internally denticulated.

Geographic range.—Europe, America, Africa, Asia, Australia.

Geologic range.—Paleocene(?); Eocene to Holocene (table 1).

Subgenus PLEUROLUCINA Dall, 1901

Smaller than Linga s.s., oblong, more or less trigonal to quadrate,
with sharp dorsal angulation; radial sculpture of low folds, stronger at
ends of shell; lunule not immersed; inner margin crenate.
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Geographic range.—North and Central America.

Geologic range.—Oligocene to Holocene (table 1).

Habitat.—A warm-water genus found at depths of intertidal to 110 m
in the eastern Pacific.

Linga (Pleurolucina) cancellaris (Philippi)
Plate 4, figures 20, 24-26

Lucina cancellaris Philippi, 1846, p. 21. Carpenter, 1857, p. 99. Jordan,
1936, p. 130.

Phacoides (Bellucina) cancellaris (Philippi). Dall, 1901, p. 814, pl. 39,
fig. 11.

Lucina (Bellucina) cancellaris Philippi. Grant and Gale, 1931, p. 290.
Hertlein and Strong, 1946, p. 112. Durham, 1950, p. 75, pl. 18, figs.
8, 13.

Lucina (Pleurolucina) cancellaris Philippi. Keen, 1971, p. 121, fig. 276.

Original description.—“L. testa parva, suborbiculari, subaequilatera,
tumida, alba; lineis elevatis radiantibus transversisque cancellata; lunula
excavata; apicibus acutis uncinatis; margine intus crenato. Altit. 2”"’;
long. 2"; crass/ 132",

“Ich zéhle gegen 26 vom Wirbel ausstrahlende, erhabene Linien; die
aussersten sind wie gewohnlich kleiner und undeutlicher, aber auch die
mittleren sind schmaler und dichter gestellt, als die angrinzended. Die
Gestalt ist fast ganz wie bei L. commutata Ph. (welches die fichte Tellina
divaricata L. ist). Mit L. pecten), squamosa, reticulata (Tellina) Poli kann
diese Art nicht verwechselt werden; ihre stark Wélbung, -fast
gelichseitige Form, und die Sculptur unterscheiden sie sogleich.”

Holotype.—Location unknown.

Type locality.—Mazatlan, Mexico. Holocene.

Supplementary description.— ‘Shell, when extremely young, smooth
at the umbo, then with stout concentric ridges, then with 8 or 10 very
strong radiating rounded ribs crossing them. These branch out into other
narrower ones, till there are about 26, strongly cancellated, and leaving
deep pits between. Lunule small, deep: posterior ligamental portion flat-
tened, separated by an indistinct keel. Interior margin deeply crenated;
muscular scars (anterior elongated, irregular) rather distant from
margin; lateral and cardinal teeth strong. The smallest specimen is .03
across. The largest, long. .15, lat. .14, alt. .09.” (Carpenter, 1857, p. 99)

“The number of radiating ribs, and their intensity, varies in this
species, as secondary and tertiary riblets are often interpolated that
soon equal the primary ones in strength.” (Jordan, 1936, p. 130)

“The variation in the ribs is great. Some specimens have as few as
8 broad heavy ribs; others, by intercalation of secondaries and bifurca-
tion of the primary radial ribs, may have as many as 20 medium-sized
ribs.”” (Durham, 1950, p. 75)

““Shell small, obliquely rounded, solid, sculptured with 10 to 12, strong,
radial ribs, the ribs and interspaces cancellated by evenly spaced, raised
concentrics which show especially strong in the deeply grooved inter-
spaces as coarse cross threads, enclosing squarish pits between them.
The typical form has the radial interspaces simple but in some shells,
the interspaces are wider and have two or more fine, interstitial threads.
The posterior-dorsal area is well defined, wide, and sculptured with two
strongly scabrous riblets. Internally, the ventral margin is strongly fluted
by the ribs and in addition finely crenulated.” (Olsson, 1961, p. 212)

“A small shell***with its ribs intersected by overriding concentric
threads. Large specimens are as much as 6 mm high.” (Keen, 1971, p.
121)

Comments.—Durham cites the geologic range of L. (B.) cancellaris
as Pleistocene to Holocene (Durham, 1950, p. 75). The locality given
for the specimen he figures is UC 3670, which is given as upper Pliocene
on the faunal chart opposite page 6 and as ‘“Upper Pliocene, Puerto
Balandra, Carmen Island. From sands at left end of outcrop and below
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base of coral reef (loc. 3534).”” Locality UC 3534, cited as equivalent
to UC 3670, is also called Pliocene in age.

Geographic range.—Living: Baja California Norte to Panama,; fossil:
Baja California Sur.

Geologic range.—Miocene to Holocene.

Occurrence in Baga California Sur.—Miocene: Comondi Formation
(Durham, 1950); Pleistocene: Unnamed sediments at Bahfa Magdalena
and Santa Inez (Durham, 1950).

Habitat.—At depths of 5 to 70 m (Bernard, 1983).

Genus PARVILUCINA Dall, 1901

Rather small, rounded, inflated, often inequilateral; with fine concen-
tric sculpture and small radial striae weakening medially and generally
forming a weakly or finely cancellate pattern. Ventral margin crenulate.

Callilucinella Chavan differs from Parvilucing in the larger siz<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>