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most like Pycnodonte (Pycnodonte), especially in the shell in-
terior features. Pegma differs, however, in having a plicate left
valve, an inflated right valve, no radial sulcus, no auricles, and
no hyote spines.

Harry and Dockery (1983) used an unnamed possible sub-
genus for two species of Pycnodonte from upper Eocene through
lower Oligocene strata in the Gulf Coast, southeastern United
States. These two species are discussed below. Each one may
belong in its own subgenus, but both would be distinct from
Pegma n. subgen.

Etymology.—Latin, pegma, shelf (for the commissural shelf
on both valves).

Material. — The new subgenus includes only its type species,
Pycnodonte (Pegma) bajaensis n. sp.

Occurrence. —Middle lower Eocene “Capay Stage” (Ypresian
Stage) to the middle Eocene CP14a Zone of Okada and Bukry
(1980), which plots within the middle Eocene part of the “Tejon
Stage” (Lutetian Stage).

PYCNODONTE (PEGMA) BAJAENSIS n. Sp.
Figure 3.5-3.12

Diagnosis. —Same as for subgenus.

Description. —Medium sized; shell up to 60 mm high, sub-
circular to elongate, umbones central, shell moderately thick;
commissure plicate; hinge line in both valves fairly short; lig-
ament opisthogyrate; ligamental pit in both valves small but
well developed; vermiculate chomata usually very noticeable,
may continue downward from ligamental area to lower margin
of adductor-muscle scar; adductor-muscle scar subcircular, just
posterior of center of each valve; commissural shelf fairly well
developed to well developed with vesicular internal structure
evident in some left-valve and some right-valve specimens; left
valve (attached) flat bottomed to locally convex (depending on
nature of substrate), attachment area large, can cover entire
valve in some specimens, attachment area troughlike in some
specimens, may be as long as entire valve; valve margins plicate,
upturned into short, wall-like enclosures around valve; right
valve usually with inflated smooth central area extending from
umbo to venter, surrounded by variable number of narrow to
moderately narrow plicae around valve margin; noticeable in-
dentation between smooth area and plicate area.

Remarks. —Most specimens of the new species were found at
locality CSUN 1220b. Only a single left valve was found at
locality CSUN 1293. Cementation of the left valves to the sub-
strate usually encompasses the entire lower surface of the valves.
Shell and coral debris commonly are the substrate, but a few
specimens (e.g., Figure 3.5) have a troughlike attachment scar
that strongly suggests possible attachment to a mangrove root.
Extensive erosion can cause the right valves to be fairly flat
without plicae.

Pycnodonte (Pegma) bajaensis is somewhat intermediate in
morphology between Pycnodonte (subgenus?) vicksburgensis
(Conrad, 1848, p. 126, P1. 13, figs. 5, 37; Dockery, 1982, p. 53—
55, PL. 17, figs. 7-12, text-fig. 34.2) and Pycnodonte (subgenus?)
paroxis (Leseur MS in Dockery, 1982, p. 53, PL 17, fig. 13, PL
59, fig. 10, P1. 60, figs. 1-3). Pycnodonte (subgenus?) vicksburgen-
sis is known from upper Eocene through lower Oligocene strata
in the southeastern United States, whereas P. (subgenus?) pa-
roxis is known from lower Oligocene strata in Mississippi
(Dockery, 1982). Pycnodonte (P.) bajaensis n. sp. differs from
P. (subgenus?) vicksburgensis in the following features: weaker,
more numerous ribs that are more closely spaced, central region
on right valve smooth rather than ribbed, chomata not on entire
margin, and attachment area of left valve much larger. The new
species differs from P. (subgenus?) paroxis in the following fea-
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tures: plicae on left valve, right valve is not entirely smooth
along margins, a plicate commissure, chomata not restricted to
beak area, and commissural shelf is better developed. Pycno-
donte (P.) bajaensis is substantially different enough from these
two Gulf Coast forms to justify placement in its own subgenus.

Pycnodonte (Pegma) bajaensis is the only Paleogene oyster
from the west coast of North America that has plicate valves
(as well as a plicate commissure). These features were previously
known in Miocene or younger oysters from the west coast of
North America that belong to Dendrostrea and Lopha? (Moore,
1987).

Etymology. —The species name is for Baja California, Mexico.

Material. —Sixty-two right valves and 10 left valves. All of
the valves show the interior. No matched valves were found.

Occurrence.—Middle lower Eocene West Coast “Capay Stage”
(Ypresian Stage) to middle Eocene CP14a Zone of Okada and
Bukry (1980), which plots within the middle Eocene part of the
“Tejon Stage” (Lutetian Stage). ‘““Capay Stage’: Bateque For-
mation, Baja California Sur, Mexico, locality CSUN 1220b.
“Tejon Stage™: Bateque Formation, Baja California Sur, Mex-
ico, locality CSUN 1293.

Repository.—Holotype, IGM 5069 (=plasto-holotype), LAC-
MIP 8072; paratypes, IGM 5070-5072 (=plasto-paratypes),
LACMIP 8073~8075; locality CSUN 1220b.

Family OSTREIDAE Rafinesque, 1815
Subfamily OSTREINAE Rafinesque, 1815
Genus CUBITOSTREA Sacco, 1897

Type species.—By original designation, Ostrea cubitus De-
shayes, 1832.

CUBITOSTREA MEZQUITALENSIS n. Sp.
Figure 4.1-4.9

Diagnosis. — Cubitostrea with left valve having very strong,
widely spaced radial ribs; right valve can be plicate or not, with
anachomata around entire margin.

Description.—Small to medium sized; shell up to 78 mm long,
strongly inequivalved, opisthogyrate, very crescentic to re-
curved; adductor-muscle scar subcircular to ovate, situated ap-
proximately one-third distance between hinge and branchitel-
lum in each valve; ligamental pit well developed in each valve;
left valve (attached) with very strong but narrow, radial ribs;
ribs number 20-25 in specimens of 30 mm length, separated
by deep interspaces usually wider than ribs and crossed by com-
marginal growth rugae, branching into 2 or 3 radial ribs in
posterior region of valve; left valve keeled in large specimens,
valve margin strongly plicate, flat attachment scar usually only
in umbonal area but can extend over the entire upper surface
of left valve; short row of catachomata pits in gutter on each
side of hinge; ligamental area moderately deep; right valve slightly
smaller than left, size discrepancy increasing posteriorly, convex
in anterior half becoming flat to slightly concave posteriorly,
mostly smooth except for commarginal growth squamae, valve
margin (except for posterior) may be plicate or nonplicate; plicae
best developed along ventral margin, fitting into corresponding
plicate folds on left valve; plicate specimens may have low,
broad radial ribs, usually extending only a short distance, rarely
extending to umbo area; entire interior margin of right valve
with anachomata, relict anachomata may be present in and
adjacent to ligamental area.

Remarks. —Roughly equal numbers were found of same-size
plicate or nonplicate right valves. The two forms are gradational
(Figure 4.5, 4.6, 4.8, 4.9).

Cubitostrea mezquitalensis n. sp. closely resembles Cubiostrea
cubitus (Deshayes, 1832, p. 365-366, Pl. 47, figs. 12-15; Coss-
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FIGURE 4— 1-9, Cubitostrea mezquitalensis n. sp., locality CSUN 1293. 1, 2, holotype, IGM 5073, left-valve exterior and interior, x1.1; 3, 4,
paratype, IGM 5074, right-valve exterior and interior, x1; 5, paratype, IGM 5075, right-valve view of an articulated specimen, X1.6; 6, 7,
paratype, IGM 5105, right valve, ventral margin (oblique view), x2.2; 8, paratype, IGM 5106, right valve, ventral margin (oblique view),
x2.2; 9, paratype, IGM 5107, right valve, ventral margin (oblique view), x1.9; 10, 11, Cubitostrea cubitus (Deshayes, 1832), locality LACMIP
29389, hypotype, LACMIP 8279, right valve, ventral (oblique view) and dorsal margins, x2.9.

mann and Pissarro, 1904-1906, Pl. 44, fig. 135-32; Stenzel et
al., 1957, P1. 9, fig. 6; Stenzel, 1971, figs. J17a, J116-1; Pomerol
and Feugueur, 1974, PL. 16, fig. 7) from upper Eocene (Bartonian
Stage), Paris Basin, northern France. Although Stenzel (1971,
p. N1141) mentioned that C. cubitus (the type species of Cub-
itostrea) does not have ribs on the right valve, some of the right-
valve specimens of the LACMIP collection of C. cubitus from
Bartonian Stage strata at Le Guépelle, Paris Basin, France, are

plicate and do have small radial ribs along the entire margin of
the valve (except the posterior end). One of these specimens,
hypotype LACMIP 8279, is illustrated in Figure 4.10, 4.11.
Collections of C. cubitus made by Squires from Le Guépelle
also reveal that some of the right-valve specimens are plicate.
A comparison between C. mezquitalensis and C. cubitus from
Le Guépelle, Paris Basin, revealed that C. mezquitalensis differs
in the following features: left valve with radial ribs that are
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stronger and more widely spaced (20-25 rather than 30—40, in
specimens of 30 mm length), right valve with stronger radial
ribs, and right valve with anachomata around entire margin.

The geological range of Cubitostrea has been reported by most
workers as middle Eocene (Lutetian Stage) to middle Oligocene
(Davies, 1971; Stenzel, 1971). The genus was widespread during
the middle Eocene with common occurrences in the Gulf Coast
region of the United States and in the Paris Basin, France. Ward
(1985), however, recently reported the earliest known Cubitos-
trea from the lower Eocene (Ypresian Stage) Nanjemoy For-
mation, Virginia. The middle Eocene (Lutetian Stage) Cubitos-
trea mezquitalensis n. sp. is the first occurrence of this genus on
the west coast of North America. Cubitostrea mezquitalensis
and Pycnodonte (Pegma) bajaensis n. subgen. and sp. are the
only known Paleogene plicate oysters from the west coast of
North America.

Etymology.—The specific name is for Arroyo Mezquital, along
which the type locality of the new species is located.

Material. — About 150 well-preserved specimens with nearly
equal numbers of right and left valves, all of which show in-
teriors. Many specimens are articulated.

Occurrence.—Middle Eocene CP14a Zone of Okada and Buk-
ry (1980), which correlates within the “Tejon Stage™ (Lutetian
Stage), Bateque Formation, Baja California Sur, Mexico, locality
CSUN 1293.

Repository. —Holotype, IGM 5073 (=plasto-holotype), LAC-
MIP 8076, paratypes, IGM 5074-5075 and 5105-5107 (=plas-
to-paratypes), LACMIP 8077-8078 and 8276-8278; locality
CSUN 1293.

ACKNOWLEDGMENTS

R. S. Vernis and R. R. Quintana (Departamento de Geologia,
Universidad Autdbnoma de Baja California Sur, La Paz) kindly
arranged permission for geological studies and paleontologic
collecting in Baja. M. C. Perrilliat (Instituto de Geologia, Uni-
versidad Nacional Auténoma Museum de México) graciously
provided type-specimen numbers. M. V. Filewicz and R. W.
Fulwider (Unocal Corporation, Ventura, California) processed
several rock samples and identified the planktonic foraminifera
and calcareous nannofossils. H. Harry (Bellaire, Texas), L. R.
Saul (Natural History Museum of Los Angeles County), and J.
T. Smith (Palo Alto, California) gave valuable comments on
identification and taxonomy. J. T. Smith provided initial lo-
cality data and specimens from the Arroyo Mezquital area. M.
Saenz (California State University, Department of Geological
Sciences) helped in collecting the Arroyo Mezquital specimens.
L. M. Paredes-Mejia (Purdue University) was a most helpful
liaison. J. Le Renard (National Institute of Agronomical Re-
search, Versailles, France) guided the senior author to the Le
Guépelle collecting area. G. L. Kennedy (Natural History Mu-
seum of Los Angeles County) allowed access to collections and
provided the loan of specimens. D. T. Dockery (Mississippi
Department of Natural Resources, Bureau of Geology) and L.
W. Ward (Virginia Museum of Natural History) gave helpful
and constructive reviews of the manuscript.

REFERENCES

ANDERsON, F. M. 1905. A stratigraphic study in the Mount Diablo
Range of California. California Academy of Sciences, Proceedings,
Ser. 3, 2:155-248.

ARNOLD, R. 1906. The Tertiary and Quaternary pectens of California.
U.S. Geological Survey Professional Paper 47, 264 p.

BALDWIN, E. M. 1964. Geology of the Dallas and Valsetz quadrangles,
Oregon. State of Oregon, Department of Geology and Mineral In-
dustries Bulletin 35, 56 p.

CossMANN, A. E. M., AND G. PIiSSARRO.

JOURNAL OF PALEONTOLOGY, V. 64, NO. 3, 1990

BERGGREN, W. A., D. V. KENT, J. J. FLYNN, AND J. A. VAN COUVERING.
1985. Cenozoic geochronology. Geological Society of America Bul-
letin, 96:1407-1418.

ConNrAD, T. A. 1834. Descriptions of new Tertiary fossils from the
southern states. Journal of the Academy of Natural Sciences of Phila-
delphia, 7:130-157.

1840. Fossils of the Medial Tertiary of the United States, Vol.

2. Judah Dobson, Philadelphia, p. 33-56.

. 1848. Observations on the Eocene formation, and descriptions

of one hundred and five new fossils of that period, from the vicinity

of Vicksburg, Mississippi, with an Appendix. Academy of Natural

Sciences of Philadelphia, Journal, 2nd ser., 1(Pt. 2):111-134.

J 1904-1906. Iconographie
compléte des coquilles fossiles de I’Eocéne des environs de Paris. Vol.
1. H. Bouillant, Paris, 45 Pls.

DAvies, A. M. 1971. Tertiary Faunas—A Text-book for Oilfield Pa-
leontologists and Students of Geology. Vol. 1. The Composition of
Tertiary Faunas. Revised and updated by F. E. Eames. George Allen
and Unwin, London, 471 p.

DESHAYES, G. P. 1824-1837. Description des coquilles fossiles des
environs de Paris, Vol. 1 (Conchiféres):1-392 (1824—1832); Atlas (Pt.
1):Pls. 1-65 (1837). Chez I’auteur and others, Paris.

Dockery, D. T, III. 1982. Lower Oligocene Bivalvia of the Vicksburg
Group in Mississippi. Mississippi Department of Natural Resources
Bureau of Geology Bulletin 123, 261 p.

FiscHER DE WALDHEIM, G. 1835. Lettre 4 M. le Baron de Férussac sur
quelques genres de coquilles du Muséum Demidoff et en particulier
sur quelques fossiles de la Crimée. Société Impériale des Naturalistes
Moscow Bulletin, 8:101-119.

GaBB, W. M. 1869. Cretaceous and Tertiary Fossils. Geological Survey
of California, Vol. 1, Palaeontology. Caxton Press, Philadelphia,
299 p.

Gisson, T. G. 1987. Miocene and Pliocene Pectinidae (Bivalvia) from
the Lee Creek Mine and adjacent areas, p. 31-112. In C. E. Ray (ed.),
Geology and Paleontology of the Lee Creek Mine, North Carolina,
Pt. 2. Smithsonian Contributions to Paleobiology, Number 61.

Givens, C. R. 1974. Eocene molluscan biostratigraphy of the Pine
Mountain area, Ventura County, California. University of California
Publications in Geological Sciences, 109:1-107.

GLAWE, L. N. 1967. Stop 16—Lone Star Cement Company quarry at
St. Stephens Bluff on Tombigbee River 2.2 miles northeast of St.
Stephens, Washington County, Alabama, p. 107-113. In D. E. Jones
(ed.), Geology of the Coastal Plain of Alabama. Geological Society
of America 80th Annual Meeting, New Orleans, Louisiana, Alabama
Geological Society Guidebook, University, Alabama.

GRrAY, J. E. 1826. On a recent species of the genus Hinnita of De
France, and some observations on the shells of the monomyaires of
Lamarck. Annals of Philosophy, new ser., 12:103-106.

GUMBEL, C. W. 1861. Geognostische Beschreibung des bayerischen
Alpengebirges und seines Vorlandes. Bavaria, K. Bayerisches Ober-
bergamt, Geognostische Abteilung Justus Perte. Gotha, 950 p.

HANNA, M. A. 1927. An Eocene invertebrate fauna from the La Jolla
quadrangle, California. University of California Publications, Bulletin
of the Department of Geological Sciences, 16:247-398.

HARrRY, H. 1985. Synopsis of the supraspecific classification of living
oysters (Bivalvia: Gryphaeidae and Ostreidae). The Veliger, 28:121-
158.

——, AND D. T. DoCKERY, III. 1983. Notes on the lower Oligocene
oysters of Mississippi. Mississippi Geology, 4:7-14.

HerTLEIN, L. G. 1933. A new gryphaeoid oyster from the Eocene of
California. Transactions of the San Diego Society of Natural History,
7:277-282.

1969. Family Pectinidae Rafinesque, 1815, p. N348-N373. In
R. C. Moore and C. Teichert (eds.), Treatise on Invertebrate Paleon-
tology, Pt. N, Vol. 1, Mollusca 6, Bivalvia. Geological Society of
America and University of Kansas Press, Lawrence.

LinNE, C. VON. 1758. Systema naturae per regna tria naturae. Editio
decima, reformata, Regnum animale, Vol. 1. Holmiae, 1327 p.

MCcLEAN, H., B. P. HAusBeck, AND J. H. Knapp. 1985. Reconnaissance
geologic map of part of the San Isidro quadrangle, Baja California
Sur, Mexico. U.S. Geological Survey, Miscellaneous Field Studies
Map MF-1799.




SQUIRES AND DEMETRION—NEW EOCENE BIVALVES

MOooRE, E. J. 1984. Tertiary marine pelecypods of California and Baja
California: Propeamussiidae and Pectinidae. U.S. Geological Survey
Professional Paper 1228-B, 112 p.

1987. Tertiary marine pelecypods of California and Baja Cali-
fornia: Plicatulidae to Ostreidae. U.S. Geological Survey Professional
Paper 1228-C, 53 p.

MORTON, S. G. 1834. Synopsis of the organic remains of the Creta-
ceous group of the United States. Appendix. Catalogue of the fossil
shells of the Tertiary formation of the United States, by T. A. Conrad.
Philadelphia, 88 p.

MULLER, O. F. 1776. Zoologiae Danicae prodromus, seu animalium
Daniae et Novegiae indigenarum, characteres, nomina, et synonyma
imprintis popularium, Vol. 32. Havinae, Copenhagen, 282 p.

NEeweLL, N. D. 1965. Classification of Bivalvia. American Museum
Novitates, 2206:1-25.

OKADA, H., AND D. Bukry. 1980. Supplementary modification and
introduction of code numbers to the low-latitude coccolith biostrati-
graphic zonation. Marine Micropaleontology, 5:321-325.

PAckARrD, E. L. 1922. New species from the Cretaceous of the Santa
Ana Mountains. University of California Publications, Bulletin of the
Department of Geological Sciences, 13:413-462.

PoMEeroLL, C., AND L. FEUGUEUR. 1974. Bassin de Paris. 2nd ed.
Guides Géologiques Régionaux. Masson et cie, Paris, 216 p.

RAFINESQUE, C. S. 1815. Analyse de la nature, ou tableau de I'universe
et des corps organisées. Palermo, 224 p.

RODING, P. F. 1798. Museum Boltenianum sive catalogus cimeliorum
e tribus regnis naturae quae olim collegerat. J. F. Bolten, M.D., ed.
Pars Secunda. Johan Cristi Trappii, Hamburg, 199 p.

Sacco, F. 1897. Pelecypoda (Ostreidae, Anomiidae e Dimyidae): of
L. Bellardi and F. Sacco, 1872-1904, I molluschi dei terreni Terziarii
de Piemonte e della Liguria, 30 pts. separately paged, pt. 23. Carlo
Clausen, Torino, 66 p.

ScuMIDpT, F. C. 1818. Versuch iiber die beste Einrichtung zur Auf-
stellung, Behandlung und Aufbewahrung der verschiedenen Natur-
korper und Gegenstande der Kunst. Gotha, 252 p.

SQuires, R. L. 1984. Megapaleontology of the Eocene Llajas For-
mation, Simi Valley, California. Los Angeles County Natural History
Museum Contributions in Science, 350, 76 p.

——. 1987. Eocene molluscan paleontology of the Whitaker Peak area,
Los Angeles and Ventura Counties, California. Los Angeles County
Natural History Museum Contributions in Science, 388, 93 p.

1988. Rediscovery of the type locality of Turritella andersoni

and its geologic age implications for West Coast Eocene strata, p.

203-208. In M. V. Filewicz and R. L. Squires (eds.), Paleogene Stra-

tigraphy, West Coast of North America. Pacific Section, Society of

Economic Paleontologists and Mineralogists, Volume 58, Los An-

geles.

1989. Middle Eocene rocky nearshore molluscs, Tejon For-
mation, Tehachapi Mountains, California. The Western Society of
Malacologists Annual Report, 21:18.

——, AND R. DEMETRION. 1990. New early Eocene marine gastropods
from Baja California Sur, Mexico. Journal of Paleontology, 64:99—

103.
STAINFORTH, R. M., J. L. LAMB, H. LUTERBACHER, J. H. BEARD, AND

R. M. Jerrorps. 1975. Cenozoic planktonic foraminiferal zonation
and characteristic index forms. University of Kansas Paleontological
Contributions, Article 62, 425 p.

391

STENZEL, H. B. 1959. Cretaceous oysters of southwestern North Amer-
ica. Congreso Geologica Internacional 20th sesion, Ciudad de México,
1956. El sistema Cretacio, 1:15-37.

1971. Opysters, p. N953-N1197. InR. C. Moore and C. Teichert
(eds.), Treatise on Invertebrate Paleontology, Pt. N, Vol. 3, Mollusca
6, Bivalvia. Geological Society of America and University of Kansas
Press, Lawrence.

——, E. K. KrRAUSE, AND J. T. TWINING. 1957. Pelecypoda from the
type locality of the Stone City Beds (middle Eocene) of Texas. The
University of Texas Publication 5704, 237 p.

STEPHENSON, L. W. 1936. New Upper Cretaceous Ostreidae from the
Gulf region. U.S. Geological Survey Professional Paper 186-A, 8 p.

SUNDBERG, F., AND B. RINEY. 1984. Preliminary report on the Upper
Cretaceous macro-invertebrate faunas near Carlsbad, California, p.
103-107. In P. L. Abbott (ed.), Upper Cretaceous Depositional Sys-
tems Southern California~Northern Baja California. Pacific Section,
Society of Economic Paleontologists and Mineralogists, Volume and
Guidebook no. 36, Los Angeles.

VAUGHAN, T. W. 1945. American Paleocene and Eocene larger Fo-
raminifera. Geological Society of America Memoir 9, Pt. 1, 175 p.
VokEs, H. E. 1939. Molluscan faunas of the Domengine and Arroyo
Hondo Formations of the California Eocene. Annals of the New York

Academy of Sciences, 38:1-246.

VyaLov, O. S. 1936. Sur la classification des huitres. Académie des
Sciences URSS, Comptes-rendus (Doklady), new ser., 4:17-20.

WARD, L. W. 1985. Stratigraphy and characteristic mollusks of the
Pamunkey Group (lower Tertiary) and the Old Church Formation of
the Chesapeake Group— Virginia Coastal Plain. U.S. Geological Sur-
vey Professional Paper 1346, 78 p.

WIEDEY, L. W. 1928. Notes on the Vaqueros and Temblor Formations
of the California Miocene with descriptions of new species. San Diego
Society of Natural History Transactions, 5:95-182.

ACCEPTED 22 DECEMBER 1989

APPENDIX

Localities.—Unless otherwise stated, the CSUN localities are ap-
proximately 1.25 km southeast of the intersection of 113°00'W and
26°45'N, San Jose de Gracia, Baja California Sur, Mexico, 1:50,000
quadrangle map (number G12A64), issued in 1983 under the authority
of the Direccion General de Geografia.

CSUN 1220b—North side of a minor canyon, at an elevation of 120
m, on the west side of Mesa La Salina, 100 m above the bottom of a
measured section of the Bateque Formation. = LACMIP

CSUN 1220c—0On a traverse bearing due north from locality CSUN
1220b, 160-170 m above the bottom of the same measured section
mentioned under locality 1220b.

CSUN 1293 —North-facing, 35-m-high bluff on south side of Arroyo
Mezquital, just south of dirt road leading to San Juanico (13.5 km north),
approximately 112°23'W and 26°14'N, San Isidro, Baja California Sur,
Mexico, 1:250,000 quadrangle map (number NG 12-4), issued in 1973
under the authority of the Instituto Panamericano de Geografia e His-
toria.

LACMIP 29389 —Quarry about 1 km south of St. Witz, which is 28
km northeast of Paris, France.
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