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Cirsotrema eocenica Squires & Demetrion, sp. nov. 

(Figures 12-15) 

Cirsotrema sp. Squires, 1984:21, fig. 6p. 

Diagnosis: A Cirsotrema with approximately 12 axial ribs 
and seven to eight spiral ribs. 

Description: Shell medium-sized, moderately thick, tur-
riform with strongly convex teleoconch whorls and deep 
sutures. Axial ribs bladelike with tendency to become la-
mellose on body whorl, bladelike ribs 0.25 to 0.50 mm 
thick, lamellose ribs 1.25 to 2 mm thick. Axial ribs ex-
tending onto base of body whorl with approximately 12 
per whorl and arranged in a usually continuous series and 
fused across the suture. Axial ribs deflected abaperturally 
near suture and forming triangular-shaped thickenings. 
Interspaces between bladelike axial ribs approximately five 
times as wide as ribs. Interspaces between lamellose axial 
ribs approximately three times as wide as ribs. Primary 
spiral ribs well-developed, approximately seven to eight 
per whorl, but obsolete below suture and replaced on base 
of body whorl by very fine, secondary spiral threads. In-
terspaces between spiral ribs twice as wide as spiral ribs 
and showing approximately five very fine spiral ribs. All 
spiral ribs (primary and secondary) extending onto backs 
of axial ribs. Basal spiral keel well-developed and origi-
nating from posterior section of aperture. Aperture ovate, 
peristome continuous and thickened, especially on outer 
lip area. Fasciole narrow. 

Holotype: IGM 6379 (= plastoholotype LACMIP 12252). 

Type locality: CSUN loc. 1552, San Jose de Gracia area, 
Baja California Sur, Mexico, 112°45'15"W and 
25°32'40"W. 

Dimensions: Holotype, height 35.1 mm [incomplete], width 
17.9 mm. 

Discussion: Only the holotype and a small fragment of 
the new species were found at the type locality in the 
"Domengine Stage" part of the Bateque Formation. Squires 
& Demetrion, (1992:30, fig. 67) reported a broken spec-
imen of an Epitonium sp. from CSUN loc. 1220b in the 
"Capay Stage" part of the Bateque Formation. The new 
species superficially resembles this "Capay Stage" species, 
but the new species differs by having 12 rather than 20 
axial ribs and by having the ribs more strongly lamellose. 

The new species is also present in the "Domengine 
State" part of the Llajas Formation, Simi Valley, southern 
California, where Squires (1984) reported a single spec-
imen as an unidentified species of Cirsotrema. 

The new species resembles Cirsotrema contabulata De-
shayes (1864-1866:334, pi. 11, figs. 11-12; Cossmann, 
1888:134-135, pi. 5, fig. 19; Cossmann & Pissarro, 1910-
1913, pi. 7, fig. 52-22) from the Ypresian Stage (lower 
Eocene) of the Paris Basin, France. The new species differs 
in the following features: larger size, narrower teleoconch, 

fewer spiral ribs and wider interspaces, obsolescence of 
spiral ribs near sutures, and axial ribs of variable strength. 

The new species is the only named Eocene species of 
genus Cirsotrema from the Pacific coast of North America, 
and is the earliest Cirsotrema from this area. Durham 
(1937:492) reported a poorly preserved, unnamed species 
of late? Eocene age from Fresno County, central Califor-
nia. The new species differs by having 12 to 13 rather 
than nine axial ribs. When compared to the five other 
North American Pacific coast species of post-Eocene Cir-
sotrema reviewed by Durham (1937), the new species is 
most similar to C. howei Durham (1937:492, pi. 56, fig. 
8) from the Pliocene of Coos Bay, Oregon. The new species 
differs by having 12 to 13 rather than nine axial ribs, seven 
to eight rather than four primary spiral ribs, and much 
wider interspaces with more secondary spiral ribbing. 

The new species also resembles certain specimens of 
Cirsotrema togatum (Hertlein & Strong, 1951) illustrated 
by DuShane (1988:56, figs. 10-11) from the Pliocene Es-
meraldas beds, Ecuador, and from modern shallow waters 
(32 to 113 m depths) throughout the Gulf of California 
to Costa Rica and the Galapagos Islands. The new species 
has more spiral ribs and a much less tabular shoulder on 
the whorls. 

Wenz (1940) reported the geologic range of genus Cir-
sotrema to be Eocene to Recent. Cirsotrema probably orig-
inated in the Old World Tethyan paleobiotic province and 
immigrated to the Pacific coast of North America during 
the early part of the Eocene. 

The placement of family Epitoniidae in the hierarchy 
of gastropod classification is in a stage of revision. Most 
recent workers would probably agree with Ponder & Wa-
ren (1988:303) and cautiously place the family in the 
ptenoglossa group of caenogastropods. 

Etymology: The specific name is for the Eocene. 

Occurrence: "Domengine Stage" (upper lower Eocene to 
lower middle Eocene). Bateque Formation, San Jose de 
Gracia area, Baja California Sur, Mexico (herein); Llajas 
Formation (informal "Stewart bed" near middle of for-
mation), north side of Simi Valley, Ventura County, south-
ern California (Squires, 1984). 

Order Heterostropha Fischer, 1885 

Family ARCHITECTONICIDAE Gray, 1850 

Genus Architectonica Roding, 1798 

Type species: Trochus perspectivus Linne, 1758, by sub-
sequent designation (Gray, 1847), Recent, Indo-Pacific. 

Subgenus Architectonica s.s. 

Architectonica (Architectonica) llajasensis 
Sutherland, 1966 

(Figure 16) 
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Architectonica llajasensis Sutherland, 1966:1-4, figs. 1-2. 
Squires, 1984:19, fig. 6k. 

Type material and type locality: Holotype LACMIP 
1140, Llajas Formation, Simi Valley, southern California, 
LACMIP loc. 461-B. 

Geographic distribution: Eastern Laguna San Ignacio 
area, Baja California Sur, Mexico to northern side of Simi 
Valley, Ventura County, southern California. 

Stratigraphic distribution: "Domengine Stage" (upper 
lower Eocene to lower middle Eocene). Bateque Forma-
tion, eastern Laguna San Ignacio area, Baja California 
Sur, Mexico (herein); Llajas Formation, north side of Simi 
Valley, Ventura County, southern California (Sutherland, 
1966; Squires, 1984). 

Discussion: The single specimen found is from CSUN loc. 
1544b. The specimen is not too well-preserved, but it shows 
the eight closely spaced and beaded spiral ribs that are 
diagnostic of this species. An additional specimen that might 
be this species was found at CSUN loc. 1552, but poor 
preservation prevents positive specific identification. Pre-
viously, A. {A.) llajasensis was known only from the north 
side of Simi Valley, Ventura County, southern California. 

The genus Architectonica has been previously reported 
from the Bateque Formation by Squires & Demetrion 
(1992), who found A. (Stellaxis) cognata (Anderson & Han-
na, 1925) in the "Capay Stage" part of the formation. 
Architectonica {A.) llajasensis differs from A. (S.) cognata 
by possessing many closely spaced spiral ribs and beaded 
spiral ribs. 

Class Bivalvia Linne, 1758 

Order Pterioida Newell, 1965 

Family GRYPHAEIDAE Vyalov, 1936 

Genus Pycnodonte Fischer de Waldheim, 1835 

Type species: Pycnodonte radiata Fischer de Waldheim, 
1835, by original designation, Upper Cretaceous, Crimea. 

Subgenus Phygraea Vyalov, 1936 

Type species: Phygraea frauscheri Vyalov, 1936 [= Gry-
phaea pseudovesicularis Gumbel, 1861], by original desig-
nation, upper Paleocene, Austria. 

Pycnodonte {Phygraea) cuarentaensis 
Squires & Demetrion, sp. nov. 

(Figures 17-22) 

Diagnosis: A medium-sized Phygraea with fine radial ribs 
on left valve and a posterior winglike extension of the shell. 

Description: Shell medium-sized, up to 38 mm high and 
40 mm long (same specimen), thin, alate, strongly ine-
quivalved. Ligamental pit in both valves small. Left valve 
very convex, covered with fine radial ribs, umbo subcentral, 

in some specimens incurved and used as attachment to 
substrate. Posterodorsal margin of left valve with promi-
nent winglike extension roughly half the length of the valve 
and separated from main part of valve by shallow to mod-
erately deep sulcus. Interior of left valve smooth, except 
for several closely spaced very thin irregular growth la-
mellae along dorsal area of winglike extension. Right valve 
concave, rarely somewhat flattened, same shape but slight-
ly smaller than corresponding left valve, exterior usually 
smooth with some irregular, widely spaced, radial gashes 
but rarely with very fine radial ribs in umbo area. Margin 
of right valve deflected upward to accommodate fitting 
within left valve. Ligamental pit bent backward and ex-
posed along margin of valve. Interior of right valve smooth 
with or without a few commarginal raised areas corre-
sponding to former position of prominent commissural 
shelf edge. Minute vermicular anachomata not very ex-
tensive and rarely evident. Adductor-muscle scar circular, 
situated just posterior and dorsal of center of right valve. 
Deflected-upward margins of right valve smooth with fine-
ly granular appearance due to vesicular shell structure. 

Holotype: IGM 6381 (= plastoholotype LACMIP 12253). 

Type locality: CSUN loc. 1547, northwest of San Jose 
de Gracia, Baja California Sur, Mexico. 112°53'13"W and 
26°38'50"N. 

Paratypes: IGM 6382, 6383 [both from CSUN loc. 1547] 
(= plastoparatypes LACMIP 12254, 12255). 

Dimension: Of holotype, height 31 mm, length 41.7 mm, 
thickness 17 mm; paratype 6382, height 22.8 mm, length 
23.5 mm; paratype 6383, height 30.5 mm, length 39.3 mm. 

Discussion: Extremely abundant specimens were found at 
CSUN loc. 1547 and 1549, where their remains totally 
dominate the lenticular fossiliferous beds. Preservation is 
good to excellent. The specimens are mostly disarticulated 
and are mostly left valves, except at locality 1547 where 
there are both single left and right valves, as well as some 
articulated specimens. Some of the specimens served as 
substrate for juvenile specimens. A few specimens were 
found at CSUN loc. 1575. 

As illustrated in Figure 22, the right valve of the new 
species is slightly smaller than the corresponding left valve. 
Hayami & Kase (1992) noted that "size discordance" be-
tween valves is a commonly reported feature in species of 
Pycnodonte, and they suggested that the difference may be 
only superficial because the margin of the right valve was 
physically weak and was selectively lost before fossiliza-
tion. Based on their study of the only living species of 
Pycnodonte s.s., they determined that the right valve has a 
flexible distal area and that the radial gashes on the exterior 
of the right valve may contribute an increased flexibility 
to the distal part. 

The new species most closely resembles Ostrea profunda 
Deshayes (1824-1837:pl. 48, figs. 4, 5; Cossmann & Pis-
sarro, 1904-1906:pl. 43, fig. 135-5) from the Lutetian 
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Stage (middle Eocene) of the Paris Basin, France. The 
new species differs in having radial ribbing on the left 
valve, a more elongate winglike extension of the posterior 
part of the shell, and a more distinct sulcus between the 
winglike extension and the main part of the shell. 

Stenzel (1971) reported Pycnodonte as ranging from 
Cretaceous to Miocene and worldwide, but according to 
Hayami & Kase (1992), the genus ranges from late Early 
Cretaceous to Recent and is known almost exclusively from 
low-middle latitudinal regions. A large number of fossil 
species of Pycnodonte (including subgenus Phygraea) are 
known mainly in the Old World Tethyan realms from the 
late Early Cretaceous to early Miocene (Hayami & Kase, 
1992). Additionally, Hayami & Kase (1992) provided an 
updated review of the systematics of pycnodontid oysters 
and included a discussion of the subgeneric division of 
genus Pycnodonte. 

Pycnodonte (Phygraea) cuarentaensis sp. nov. is only the 
second report of the subgenus on the Pacific coast of North 
America. The other report is P. (P.) pacifica (Squires & 
Demetrion (1990:386, fig. 3.1-3.4) from the "Capay Stage" 
to the middle Eocene part of the "Tejon Stage" strata in 
the Bateque Formation. The new species differs from P. 
{P.) pacifica in the following features: smaller size, thinner 
shell, radial ribbing on the left valve, winglike extension 
of the shell, and margin of commissural shelf not prominent 
in right valve. 

Etymology: The specific name is for the abandoned village 
site of El Cuarenta that is in the vicinity of the type locality. 

Occurrence: "Capay Stage" (middle lower Eocene). Ba-
teque Formation, northwest of San Jose de Gracia area, 
Baja California, Baja California Sur, Mexico, CSUN Iocs. 
1547, 1549, and 1575. 
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(University of California, Davis) provided an important 
reference on Pycnodonte. The manuscript benefited from 
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L O C A L I T I E S C I T E D 

CSUN 665. At elevation 2210 ft. along E side of small 
canyon, 861 m (2825 ft.) N and 709 m (2325 ft.) W of 
the SE corner of section 30, T6S, R13 E, U.S. Geological 

Survey, 7.5-minute, Canyon Spring SW, California, 
quadrangle, 1963, northern Orocopia Mountains, Riv-
erside County, southern California. Age: Middle early 
("Capay Stage"). Collectors: R. L. Squires and D. M. 
Advocate, 1982. = LAClWlP 

CSUN 1220b. Along a prominent ridge, N side of a minor 
canyon on W side of Mesa La Salina, 84 to 130 m above 
the bottom of the exposures of the Bateque Formation 
in this area, 112°59'40"W and 26°44'40"N, coordinates 
1.60 and 59.40 of Mexican government 1:50,000, San 
Jose de Gracia (number G12A64) topographic map, 
1982, eastern Laguna San Ignacio area, Baja California 
Sur, Mexico. Age: Middle early Eocene ("Capay Stage"). 
Collector: R. L. Squires, 1993. 

CSUN 1544a. Along E side of re-entrant on W side of 
Mesa La Salina, approximately 70 m above the bottom 
of the exposures of the Bateque Formation in this area, 
coordinates 4.35 and 55.70 of Mexican government 
1:50,000, San Jose de Gracia (number G12A64) to-
pographic map, 1982, eastern Laguna San Ignacio area, 
Baja California Sur, Mexico. Age: Early Eocene ("Ca-
pay Stage"). Collectors: R. L. Squires & R. A. De-
metrion, 1993. 

CSUN 1544b. Approximately 30 m stratigraphically up-
section from CSUN loc. 1544a. Age: Late early Eocene 
to early middle Eocene: Collectors: R. L. Squires & R. 
A. Demetrion, 1993. 

CSUN 1547. Approximately 17 km NW of village of San 
Jose de Gracia, at 120-m elevation near middle of east-
facing cliff along canyon wall, near N end of Meso La 
Azufrera, west side of Arroyo La Tortuga in vicinity of 
the abandoned village site of El Cuarenta, 112°53'13"W 
and 26°38'50"N, coordinates 12.45 and 48.80 of Mex-
ican government 1:50,000, San Jose de Gracia (number 
G12A64) topographic map, 1982, Baja California Sur, 
Mexico. Age: Middle early Eocene ("Capay Stage"). 
Collectors: R. L. Squires & R. A. Demetrion, 1992. 

CSUN 1549. Approximately 15 km NW of village of San 
Jose de Gracia, near base of east-facing cliff and just 
W of dirt road, northern part of Mesa La Azufrera, W 
side of Arroyo La Tortuga, coordinates 14.7 and 48.1 
of Mexican government 1:50,000, San Jose de Gracia 
(number G12A64) topographic map, 1982, Baja Cali-
fornia Sur, Mexico. Age: Middle early Eocene ("Capay 
Stage"). Collectors: R. L. Squires & R. A. Demetrion, 
1992. 

CSUN 1552. Approximately 5.5 km SW of the village of 
San Jose de Gracia, on W side of a narrow canyon at 
S end of Mesa San Jose, 112°45'15"W and 26°32'40"N, 
coordinates 26.20 and 36.95 of Mexican government 
1:50,000, San Jose de Gracia (number G12A64) to-
pographic map, 1982, Baja California Sur, Mexico. Age: 
Late early Eocene to early middle Eocene ("Domengine 
Stage"). Collectors: R. L. Squires & R. A. Demetrion, 
1992. 

CSUN 1575. Approximately 18 km NW of village of San 
Jose de Gracia, along cliff face at S end of Mesa La 
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Ladera just N of abandoned village site of El Cuarenta, 
coordinates 12.65 and 50.35 of Mexican government 
1:50,000, San Jose de Gracia (number G12A64) to-
pographic map, 1982, Baja California Sur, Mexico. Age: 
Middle early Eocene ("Capay Stage"). Collectors: R. 
L. Squires and R. A. Demetrion, 1993. 

LACMIP 461 -B. "On the northern slope of a small canyon 
intersecting Las Llajas Canyon from the east" (Suth-
erland, 1966:1), U.S. Geological Survey, 7.5-minute, 
Santa Susana, California, quadrangle, 1951, north side 
of Simi Valley, Ventura County, southern California. 
Age: Late early to early middle Eocene ("Domengine 
Stage"). Collector: J . A. Sutherland, early 1960s? 

UCMO 7004. At elevation of 1700 ft. on a small cliff on 
S side of a side canyon to Las Llajas Canyon, 594 m 
(1950 ft.) N and 556 m (1825 ft.) E of SE corner of 
section 29, T3N, R17W, U.S. Geological Survey, 7.5-
minute, Santa Susana, California, quadrangle, 1951 
(photorevised 1969), north side of Simi Valley, Ventura 
County, southern California. Locality is in the informal 
"Stewart bed" and is equivalent to CSUN loc. 374 
(Squires, 1984:58, 65). Age: Late early to early middle 
Eocene ("Domengine Stage"). Collector: R. L. Squires, 
1981. 
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