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F I G U R E Cretaceous, Paleocene, and Eocene Plicatula from the Pacific coast of North America. All specimens coated with ammonium chloride. 

1-3, Plicatula n. sp.?, hypotype LACMIP 8062, LACMIP loc. 10883; 1, right valve, height 10.6 mm, x3.8; 2, left valve, latex cast, height 11.6 
mm, x4.1; 3, anterior view, thickness of both valves 4.7 mm, x4.3; 4, Plicatula? sp. a Elder, 1991, hypotype USNM 487992, USGS loc. 
M8576, latex cast of right? valve, height 11.8 mm, x 3.5; 5-10, Plicatula ostreiformis Stanton, 1896, LACMIP loc. 7047; 5-6, hypotype LACMIP 
8063, right valve, height 33.4 mm (incomplete); 5, exterior, x 1.2; 6, interior, x 1.9; 7, Ostrea buwaldana Dickerson, 1914, holotype UCMP 
11719, UCMP loc. 790, right valve, height 49.3 mm, x0.9; 8, hypotype LACMIP 8064, left valve, height 40.3 mm, x 1.2; 9, hypotype LACMIP 
8065, left-valve interior, height 40.1 mm, x 1.1; 10, hypotype LACMIP 8064, anterior view, thickness of both valves 13.2 mm, x 1.1; 11-13, 
Plicatula juncalensis Squires, 1987, holotype LACMIP 7513, CSUN loc. 362; 11, right valve, height 18.5 mm, x2.6; 12, left valve, height 18.5, 
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jeskaensis, the left valve does not appear to be thickened and 
denticulated marginally. 

Plicatula ostreiformis closely resembles Ostrea buwaldana in 
sculpture and in shape, and we consider Ostrea buwaldana to 
be a junior synonym of Plicatula ostreiformis. Both nominal 
species have their type localities just southeast of Lower Lake. 
The holotype of O. buwaldana is illustrated in Figure 4.7. Moore 
(1987) placed O. buwaldana under Acutostrea idriaensis fettkei 
(Weaver, 1912), a late middle Eocene oyster known from the 
Cowlitz Formation near Vader in southwestern Washington. 
Specimens of P. ostreiformis are much thicker shelled than those 
of A. idriaensis fettkei. Plicatula ostreiformis is attached by the 
right valve and tends to be slightly arched counterclockwise 
whereas the oyster is attached by the left valve and tends to be 
arched clockwise. The upper valve of P. ostreiformis is slightly 
inflated to nearly flat, but that of the oyster is flat to concave 
and lacks radials. The muscle scar of P. ostreiformis is relatively 
large, oval, and more centrally placed than the reniform scar of 
A. idriaensis fettkei. Although Dickerson (1914) described the 
muscle scar of Ostrea buwaldana as reniform, the muscle scar 
is not visible on the holotype. 

The beds that include the type locality of P. ostreiformis were 
mapped as part of the Martinez Formation by Dickerson (1914) 
and Brice (1953). Both workers reported the presence of Tur-
ritella pacheocensis Stanton, 1896, in these strata, but a speci-
men of Turritella from LACMIP loc. 7047 has a wide pleural 
angle and sculpture more suggestive of Turritella peninsularis 
quaylei Saul, 1983, and indicative of an early Paleocene (pos-
sibly late Danian) age. 

Distribution.—Martinez Formation, Lower Lake area, Lake 
County, northern California and, according to Dickerson (1914), 
also at San Pedro Point, San Mateo County, California. 

Age.— Early Paleocene (late? Danian). 

PLICATULA JUNCALENSIS Squires, 1987 
Figure 4.11-4.13 

Plicatula juncalensis SQUIRES, 1987, p. 57-58, figs. 95-96. 

Holotype. - LACMIP 7513. 
Type locality. —CSUN loc. 362, Whitaker Peak area, southern 

California (Juncal Formation). 
Original description.—"Shell small, ostreiform, slightly 

oblique, inequilateral, and equivalved with same degree of con-
vexity. Valve margins plicate, no byssal sinus. Right valve shows 
small area of attachment in dorsal-posterior beak region. Left 
valve has an inflated beak with prominent callosity. Shell sculp-
ture of closely spaced primary radial ribs (some bifurcate) with 
up to five intervening secondary ribs. Right valve with up to 24 
primary radial ribs (includes bifurcating ribs). Left valve with 
up to 17 primary radial ribs (includes bifurcating ribs). Primary 
ribs commarginally lamellose, and secondary radial ribs com-
marginally scaly and/or noded (i.e., beaded appearance). Hinge 
short, valves with two small teeth on each side of a shallow 
resilium pit. Widely spaced turbercles along valve margin in-
teriors near hinge. Length of holotype (complete) 15 mm, height 
(complete) 18.5 mm" (Squires, 1987, p. 57-58). 

Distribution.— Lower part of the Juncal Formation, Canton 
Canyon, Whitaker Peak area, Los Angeles County, southern 
California. 

Age.— Middle early Eocene ("Capay Stage"). 

PLICATULA SURENSIS new species 
Figure 4.14-4.16 

Plicatula sp., aff. P. filamentosa Conrad, 1833 . SQUIRES AND DEMETRION, 
1 9 9 2 , p. 3 7 - 3 8 , figs. 1 0 6 - 1 0 7 . 

Diagnosis.—A Plicatula with very broad, fold-like primary 
radial ribs (especially along venter) and without secondary ribs 
in interspaces. 

Description.—Valves small, ostreiform, slightly curved, equi-
valved, slightly inequilateral, with same degree of low convexity; 
right valve showing relatively large area of attachment in dorsal-
posterior beak region; shell sculpture of very broad fold-like 
radial ribs with only the faintest hint of any secondary radial 
ribs; right valve with 16 primary radial ribs, those along venter 
the broadest, interspaces correspond to ribs on the left valve; 
left valve with 14 to 15 moderately broad primary radial ribs, 
slightly spinose on posterior margin; interspaces correspond to 
ribs on the right valve; valve interiors and hinge not seen. 

Holotype.-IGM 5195. 
Type locality.— CSUN loc. 1220b, south of Laguna San Ig-

nacio, Baja Sur California, Mexico (Bateque Formation, middle 
early Eocene). 

Dimensions.— IGM 5195, height 16 mm, length 14.4 mm, 
thickness of double valves 4.4 mm. 

Discussion. — Only two specimens were found. Squires and 
Demetrion (1992) reported that this species has affinity with 
weathered specimens of Plicatula filamentosa Conrad, 1833, a 
species known from middle Eocene strata in the southeastern 
United States. Gardner (1945) reported that the Eocene species, 
Plicatula lalajensis Gardner (1945, p. 70-71, pi. 5, fig. 4) and 
Plicatula euplecta Gardner (1945, p. 71, pi. 1, figs. 13—14) are 
very closely related to P. filamentosa. These two species, both 
of which are from northeastern Mexico, therefore, also resemble 
Plicatula surensis. With new study, we conclude that the spec-
imens found by Squires and Demetrion (1992) of P. sp., aff. P. 
filamentosa represent a new species. The new species differs from 
P. filamentosa, P. lalajensis, and P. euplecta by not having sec-
ondary ribs in the interspaces of the primary radial ribs. 

Etymology.— The new species is named for Baja California 
Sur, Mexico. 

Material Examined. — Two specimens, both from the type 
locality. 

Distribution.—Bateque Formation, Baja California Sur, Mex-
ico. 

Age.— Middle early Eocene ("Capay Stage"). 

PLICATULA new species? 
Figure 4.1-4.3 

Discussion.—A single specimen of a possible new species of 
Plicatula was found in Turonian strata at LACMIP loc. 10883 
in the Baker Canyon Member of the Ladd Formation of the 
Santa Ana Mountains, Orange County, southern California. Al-
though found at the same locality where specimens of P. cf. P. 
modjeskaensis were found, this single specimen differs by having 
a concavo-convex shell. The right valve of this shell, which is 
strongly convex, is nearly smooth (worn?). The left valve is flat 
to concave with several radial ribs in the dorsal area, but the 
ventral area only has concentric ribs. The specimen resembles 
P. variata in having a convex right valve and a flat to concave 
left valve, upon which the radial ribs might be obsolete. 

x 2.6; 13, anterior view, thickness of both valves 5.3 mm, x 2.5; 14-16, Plicatula surensis new species, holotype IGM 5195, CSUN loc. 1220b; 
14, right valve, height 16 mm, x3.1; 15, left valve, height 16 mm, x3.1; 16, anterior view, thickness of both valves 4.4, x3.4; 17, Plicatula? 
sp. b Squires and Demetrion, 1992, hypotype IGM 5196, CSUN loc. 1293, left? valve, height 20 mm, x2.3. 
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PLICATULA? sp. a Elder, 1991 
Figure 4.4 

Plicatula? sp. ELDER, 1991, table 1 on p. E7. 

Discussion. — Elder (1991) listed a questionable occurrence of 
Plicatula sp. from unnamed upper Campanian to lower Maas-
trichtian rocks at USGS Mesozoic locality M8576, near Loma 
Prieta, Santa Cruz Mountains, northern California. He did not 
discuss or illustrate the species. The specimen, a partial external 
mold of a single valve, has sculpture suggestive of Plicatula, but 
no hinge is available. Elder (personal commun., 1996) has opined 
that it might be a brachiopod. 

PLICATULA? s p . b 
Figure 4.17 

Plicatula sp. SQUIRES AND DEMETRION, 1992 , p. 38, fig. 108. 

Hypotype.-IGM 5196, CSUN loc. 1293, Arroyo El Mez-
quital, Baja California Sur, Mexico (Bateque Formation, middle 
early Eocene to late Eocene). 

Discussion.—This species has about 30 narrow, closely spaced, 
and somewhat spinose primary radial ribs. Although several 
specimens were found at various localities (CSUN 129la, 1293, 
and 1471?), none of the specimens shows the hinge and, there-
fore, none can be positively assigned to genus Plicatula. The 
sculpture on the specimens closely resembles the oyster Cubi-
tostrea. 

Distribution.— Bateque Formation, Baja California Sur, Mex-
ico. 

Age. — Middle early Eocene ("Capay Stage") through late Eo-
cene ("Tejon Stage"). 
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