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Fossils of two rarely encountered molluscan bivalve genera Malletia(?) (Malletiidae, Bivalvia, Mol-
lusca) and Acesta (Limidae, Bivalvia, Mollusca) were collected from the early Eocene (“Domengine” 
California provincial molluscan stage) Ardath Shale, La Jolla Group in La Jolla, San Diego County, 
California. These specimens all represent new species. The new Malletia, M. soledadensis n. sp., is 
similar to the Holocene northeastern Pacific species M. faba Dall (1897) and M. talama Dall (1916) 
differing from the former in shell outline and the latter in having a prominent umbo. The new Acesta, 
A. californica n. sp., is somewhat similar in outline to the modern Philippine species A. rathbuni 
(Bartsch, 1913) but is more elongate and smaller. These two genera indicate a deep water outer 
shelf-slope paleoenvironment for the Ardath Shale. 
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INTRODUCTION

Two new species, one each in the molluscan bivalve 
genera Malletia? (Malletiidae, Bivalvia, Mollusca) and 
Acesta (Limidae, Bivalvia, Mollusca) are described from 
the early middle Eocene (Lutetian International Com-
mission on Stratigraphy Stage) Ardath Shale in the La 
Jolla Group from La Jolla, San Diego County, California. 
The new species of Malletia(?) is represented by 77 
specimens, while Acesta is represented by only three 
specimens. All specimens were collected during paleon-
tological monitoring work during development of a pri-
vate residential site at 7001 Country Club Drive, La Jolla, 
San Diego County, California (32.837056°, -117.260527°, 
elevation [from Google Earth] ±156 m) (Figure 1). 

Both bivalve genera have a limited fossil record in 
California. The genus Malletia has been reported from 
the Cenozoic of California (Keen and Bentson 1944, 

Groves and Squires 2021), however none of the species 
previously referred to the genus are currently identified 
as Malletia (Moore 1983). In the Neogene fossil record of 
California the  genus Acesta is represented by only three 
species (Moore 1987) and now our fourth. 

A fauna of 50 invertebrate taxa including an indeter-
minate solitary coral, the polychaete worm Rotularia 
tejonensis (Arnold, 1909 [1910]), 44 mollusks, including 
22 bivalve taxa, 19 gastropod taxa, two scaphopods, an in-
determinate nautiloid, three callianasid shrimp, and two 
echinoids, along with various vertebrate and plant debris 
(Table 1) are recognized from the La Jolla collecting site 
and were first reported by by Rugh and Wirths (2023).  

Eocene geology of the La Jolla area has been described 
by Kennedy and Moore (1971) and Deméré, Sundberg, 
and Schram (1979). Outcrops in the vicinity of  the 
collection site (SDSNH localities 7686 and 7687) were 
mapped as Ardath Shale by Kennedy and Tan (2008), 



	 POWELL AND RUGH—Ardath Shale Bivalvia         PaleoBios August 2025	 2

Anthozoa Ehrenberg, 1834
  Scleractinia Bourne, 1900
	 Indeterminate coral

Annelida Lamarck, 1802
  Polychaeta Grube, 1850
	 Rotularia tejonensis (Arnold, 1909 [1910])

Mollusca Linnaeus, 1758
  Bivalvia Linnaeus, 1758
	 Acesta californica Powell and Rugh n. sp.*
	 Acila H. and A. Adams, 1858 sp.
	 Acutostrea idriaensis Gabb, 1869
	 Cardiomya israelskyi (Hanna, 1927)
	 Cuneocorbula torreyensis (Hanna, 1927)
	 Gibbolucina (Eomiltha?) packi (Dickerson, 1916)
	 Glycymeris rosecanyonensis Hanna, 1927
	 Glycymeris? Mendes de Costa, 1778 sp.
	 Glyptoactis (Claibornicardia) sandiegoensis  

	      (Hanna, 1927)
	 Malletia? soledadensis Powell and Rugh n. sp.*
	 Myrtucina roseburgensis (Turner, 1938)
	 Mytilidae? Rafinesque, 1815 indet.
	 Nemocardium linteum (Conrad, 1855)
	 Ostreidae Rafinesque, 1815 indet.. 
	 Pitar cf. P. (Lamelliconcha) avenalensis Vokes, 1939
	 Plicatula jancalensis Squires, 1987
	 Portandia rosa (Hanna, 1927)
	 Parvamussium cf. P. interradiatum (Gabb, 1869)*
	 Pycnodonte? (Crenostrea?) stewarti (Hanna, 1927)
	 Saccella gabbi (Gabb, 1869)
	 Tellidorella mclellani (Hanna, 1927)
	 Tellina (Angulus) vorbei Hanna, 1927
    Gastropoda Cuvier, 1795
	 Alvania? Monterosato, 1884 sp.
	 Architectonica (Stellaxis) cf. A. (S.)  

		  cognata Gabb, 1864

	 Arene cf. A. mcleani Squires, 1988
	 Calyptraea diegoana (Conrad, 1855)
	 Cerithium cliffensis Hanna, 1927
	 Conus hornii Gabb, 1864
	 Crommium? Crossmann, 1888 sp.
	 cf. Drillia cliffensis Hanna, 1927
	 “Fusinus” Rafinesque, 1815 sp.*
	 Gemmula tumata Hanna, 1927
	 Natica (Carinacca) rosensis Hanna, 1927
	 Naticidae Guildin, 1834 indet.
	 Pleurofiisia fresnoensis (Arnold, 1909 [1910])  

	       [syn. Surcula lindavistaensis Hanna, 1927]
	 Sassia? Bellardi, 1873 sp.
	 Scaphander (Mirascapha) costatus (Gabb, 1864)
	 Terebra? Bruguiére, 1789 sp.
	 Tornatellaea rosa Hanna, 1927
	 Trochidae? Rafinesque ,1815 indet.
	 Turritella uvasana Conrad, 1855 s.l. 
	 Turritella Lamarck, 1799 sp.
  Scaphopoda Bronn, 1862
	 Cadulus Philippi, 1844 sp.
	 Dentalium Linnaeus, 1758 sp.
  Cephalopoda Cuvier, 1797
	 Nautiloidea Agassiz ,1847 indet.

Arthropoda von Siebold, 1848
  Malacostraca Latreille, 1802
	 Callianassidae Dana, 1852 indet.
	 Neocallichirus rhino Schweitzer and Feldmann, 2002
	 Vegarthron santiago Schweitzer and Feldmann, 2002

Decapoda Latreille, 1802
  Echinodermata Klein, 1778
	 Ophiuroidea Gray, 1840 indet.
  Echinoidea Schumacher, 1817
	 Schizaster Agassiz, 1836 sp.

Table 1. List of fossil taxa found in association with the new species from SDSNH locality 7687, from the 
Ardath Shale, formerly exposed in excavation along Country Club Drive, La Jolla, San Diego County, California 
and identified by Scott Rugh, modified herein (*).
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within the La Jolla Group. The type section of the Ardath 
Shale contains thin beds of medium-grained sandstone 
and concretionary beds estimated to be up to 70 m thick 
(Kennedy and Moore 1971) (Figure 2). This geologic 
unit conformably overlies the Mount Soledad Formation, 
underlies and intertongues with the Scripps Formation 
and interfingers with the Torrey Sandstone (Kennedy 
and Moore 1971). Mollusks reported by Kennedy and 
Moore (1971) were assigned an early to middle Eocene 
age. Givens and Kennedy (1979) refer the mollusks to 
the “Domengine” California Provincial molluscan stage 
of Clark and Vokes (1936), modified by Givens (1974), 
and Saul (1983).

The “Domengine” California provincial molluscan 
stage (CPMS) (informal) was originally proposed by Clark 
(1926) as the “Domengine Horizon” period of deposi-
tion characterized by a distinctive molluscan fauna that  
occurs stratigraphically between the Meganos and Tejon 
“horizons,” with a type section in the Domengine Forma-
tion north of Coalinga, Kings County, central California. 
Clark and Vokes (1936) later referred these beds to the 
“Domengine” CPMS stage. Domengine CPMS is placed in 

Figure 1.  Index map showing the approximate posi-
tion of SDSNH localities 7686 and 7687, at a private 
residence on Country Club Drive, La Jolla, San Diego 
County, California

quotes for this biostratigraphic unit to separate it from 
the similarly named lithostratigraphic unit. Stage is in 
lowercase as the “Domengine” CPMS has never, along 
with all other California provincial molluscan stages, 
been formally defined. According to Givens and Kennedy 
(1979) the stage is characterized in San Diego County by 
the restricted stratigraphic occurrence of the gastropods 
Turritella andersoni lawsoni Dickerson (1916) and T. 
uvasana applinae Hanna (1927); the lowest stratigraphic 
occurrence of the bivalves “Macoma” viticola Anderson 
and Hanna (1925), and Tellina castacana Anderson and 
Hanna (1925), the gastropods Ectinochilus canalifera 
supraplicatus (Gabb, 1864), Euspira clementensis (Hanna, 
1927), Laevityphis antiquus (Gabb, 1864), Phalium 
(Semicassis) tuberculiformis (Hanna, 1924), Priscoficus 
cooperiana (Stewart, 1927), Ranellina pilsbryi Stewart 
(1927), Whitneya ficus (Gabb, 1864) [as Strepsidura 
ficus (Gabb, 1864) fide Givens and Garvie, 2016), T. 
scrippensis Hanna (1927); and the highest stratigraphic 
occurrence of the gastropods Architectonica (Stellaxis) 
cognata Gabb (1864), Crommium andersoni (Dickerson, 
1914b), Exputens llajasensis Clark (1934), Homalopoma 
umpquaensis Merriam and Turner (1937), and Velates 
perversa (Gmelin, 1791). 

Figure 2. Stratigraphic relations and environments of 
Eocene rocks in the La Jolla area, San Diego County, 
California after Kennedy and Moore (1971) and  
Deméré, Sundberg, and Schram (1979). The new species 
described here are from the Ardath Shale. 
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MATERIALS AND METHODS
All specimens were collected during paleontological 

monitoring during grading at the house site in La Jolla. 
A report on the site prepared by Todd A. Wirths and N. 
Scott Rugh (Brian F. Smith and Associates, Poway, Cali-
fornia) and the specimens were donated to the SDSNH. 
Detailed locality data is on file with SDSNH. Both species 
are represented by well-preserved casts and molds that 
preserve sufficient details to be described as new.

Taxonomy follows MolluscaBase (MolluscaBase eds. 
2025). 

Measurements are defined as follows: height=the 
greatest distance between the dorsal and ventral ter-
mini (edge); length=the greatest distance between the 
anterior and posterior termini; convexity=the greatest 
distance between the valve or valves, depending on the 
specimen. 

Institutional abbreviations: OCPC - Orange County 
Paleontological Collection, part of the County of Orange 
Paleontological and Archeological collection; SDSNH – 
San Diego Society of Natural History for collections in 
the Paleontology Department, San Diego Natural History 
Museum; UCMP - University of California Museum of 
Paleontology, Berkeley.

SYSTEMATIC PALEONTOLOGY

PHYLUM MOLLUSCA LINNAEUS, 1758
CLASS BIVALVIA LINNAEUS, 1758

SUBCLASS PROTOBRANCHIA PELSENEER, 1889
ORDER NUCULANIDA CARTER, D. C. CAMPBELL, AND  

M. R. CAMPBELL, 2000
SUPERFAMILY NUCULANOIDEA  
H. AND A.  ADAMS, 1858 (1854) 

FAMILY MALLETIIDAE H. AND A. ADAMS, 1858 (1846)
GENUS MALLETIA DES MOULINS, 1832

Type species—Malletia chilensis Des Moulins, 1832 
by monotype. Modern, Chile.

The genera Malletia (family Malletiidae) and  
Portlandia (family Yoldiidae Habe, 1977) have species 
with similar shell outlines, but according to Coan et al. 
(2000) the former can be distinguished from Portlandia 
in having a large, oval shell with inequilateral valves, 
while the latter has a solid, sub-quadrate shell, with a 
produced posterior end set off by a radial furrow. In ad-
dition, the distinctive resilifer (chondrophore) in yoldiids 
distinguishes them from malletiids (C. Hickman, written 
commun., 6/2022; P. Valentich-Scott, written commun., 

6/2022). Specimens from the Ardath Shale lack a radial 
furrow, appear to lack a resilifer, and hinge dentition is 
more similar to the genus Malletia than Portlandia 

Malletia soledadensis Powell and Rugh, n. sp.
LSID urn:lsid:zoobank.org:act:8FC185A9-DF05-49EC-

9498-E3E77CE91491
Figure 3a-h

Diagnosis—The small size, oval outline with a larger 
posterior end and a prominent umbo separates this spe-
cies from other species of Malletia from the northeastern 
Pacific. 

Holotype—SDSNH 171127 (Figure 3a).
Type locality—SDSNH locality 7687 collected during 

construction at a private residence on Country Club Drive, 
La Jolla, San Diego County, California. More detailed local-
ity information can be requested from SDSNH. 

Paratypes—Seven specimens from SDSNH locality 
7687 are designated paratypes: SDSNH 171128 (mold 
of holotype showing irregular faint growth zones; Figure 
4b); SDSNH 171129 (cast showing 10 teeth anterior of 
the umbo about 29 hinge teeth posterior and lacking 
resilifer; Figure 4c); SDSNH 171130, height 6 mm, length 
11 mm (cast); SDSNH 171131, height 8 mm, length 13 
mm (shows > 26 teeth posterior of the umbo; cast); 
SDSNH 171132, height 8 mm, length 13 mm (cast); 
SDSNH 171133, height 7 mm, length 10 mm (18 teeth 
posterior of umbo, 8 anterior, short anterior hinge; cast); 
SDSNH 171134, height 9 mm, length 14 mm; (casts). 
Referred specimens—Sixty-nine additional specimens 
are reported from SDSNH locality 7687 (Specimen num-
bers - SDSNM 160170 [15 internal and external molds], 
SDSNH 160203 [11 internal and external molds], SDSNH 
168286 [one internal mold], SDSNH 160270 [29 internal 
and external molds], and SDSNH 160271 [13 internal 
and external molds]).

Occurrences—Known only from SDSNH locality 7587 
in the type area on Country Club Drive, La Jolla, San Diego 
County, California, in the Ardath Shale, La Jolla Group, 
early Eocene.

Etymology—Named for the Mt. Soledad area of La 
Jolla, San Diego County, California. 

Description—Specimens are small casts and molds 
with no preserved original shell. The holotype/paratype 
pair is a right valve cast and mold (Figure 4a, b) that 
is about 15 mm long and 10 mm high with a generally 
oval outline; the dorsal anterior side below the umbo is 
moderately inclined, the posterior end broadly-rounded. 
The umbo is located slightly anterior of the first third 
of the shell. The external mold paratype (Figure 3b) 
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Figure 3a-h. Malletia soledadensis Powell and Rugh, n. sp. a. SDSNH holotype 171127 from SDSNH locality 7587, height 
10 mm, length 15 mm (26 posterior teeth, around 8 anterior; cast); b. SDSNH paratype 171128 from SDSNH locality 7687, 
height 9 mm, length 14 mm; c. SDSNH paratype 1711729 from SDSNH locality 7687, height 8 mm, length 10 mm (no resil-
ifer, 29 teeth posterior, 10 anterior; cast); d. SDSNH paratype 171130 from SDSNH locality 7687, height 6 mm, length 11 
mm; e. SDSNH paratype 171131 from SDSNH locality 7687, height 8 mm, length 13 mm (shows > 26 teeth posterior of the 
umbo; cast); f. SDSNH paratype 171132 from SDSNH locality 7687, height 8 mm, length 13 mm (cast); g. SDSNH paratype 
171133 from SDSNH locality 7687, height 7 mm, length 10 mm (18 teeth posterior of umbo, 8 anterior, short anterior hinge; 
cast); h. SDSNH paratype 171134 from SDSNH locality 7687, height 9 mm, length 14 mm.
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has shallow, broad comarginal bands with few pustules 
scattered near the anterior-dorsal margin that are not 
present in the cast, although this could be an artifact of 
preservation. However the cast does show small, slight, 
broadly rounded comarginal growth lines. 

Paratype SDSNH 171130 (Figure 3d) is another cast 
and mold of a right valve of similar shape and features 
about 11 mm long and 6 mm high; the cast shows about 
eight taxodont teeth anterior of the umbo and 26 teeth 
posterior of the umbo. The umbo covers where the 
resilifer would be so it is unclear if there is a resilifer. 
This character would distinguish whether this taxon is 
a Portlandia or a Malletia. Paratype 117129 (Figure 3c) 
with the best-preserved hinge, is a partial left valve with 
the posterior end missing. The hinge has eight teeth an-
terior to the umbo that increase in size from smaller to 
larger away from the umbo and about 29 teeth posterior 
to the umbo that are smallest near the umbo, largest size 
midway and then become small again. In addition, the 
umbo hides very little and no resilifer appears to be pres-
ent although the area is partially obscured. Additional 
paratypes show no additional features. 

Discussion—In California two fossil species referred 
to Malletia have been reported (Keen and Bentson 1944; 
Groves and Squires 2021): M. chehalisensis Arnold (1908) 
described from late Eocene to early Miocene Lincoln 
Creek Formation in Chehalis County, Washington and 
reported from the Eocene to Oligocene San Lorenzo For-
mation in the Santa Cruz Mountain (Arnold 1908, 1909 
[1910]) and M. packardi Clark, 1918 described from the 
early Oligocene Kirker Formation of Contra Costa County, 
but also occurring in the late Eocene Markley Formation 
(Clark 1938) and late Oligocene and (or) early Miocene 
San Ramon Formation (Clark 1918) in Contra Costa 
County. The paratype of M. packardi (Figure 4) shows a 
poorly preserved mold with a taxodont hinge similar in 
preservation to our specimens. Clark (1918), Hickman 
(1969) and Moore (1983) referred this species to the 
genus Portlandia Mörch, 1857, while Weaver (1942) 
refers it to the genus Yoldia Möller, 1842. Specimens of 
M. chehalisensis examined by Hickman (1969) show the 
distinctive resilifer of a Yoldiidae making placement in 
Portlandia or Yoldia correct. In addition, Hickman (1969) 
synonymized Yoldia impressa (Conrad, 1849) of Reagan 
(1909), Portlandia reagani (Dall, 1922) of Moore (1963) 
and questionably M. packardi Clark (1918) under P. che-
halisensis. An indeterminate Malletia was reported by 
Nilsen et al. (1973) from the late Eocene/early Oligocene 
San Emigdio Formation (Wagner and Schilling 1923), but 
the specimen(s) could not be located for comparison. 

These fossil species are distinct from our new Malletia 
species by the nearly centrally placed umbo. 

Five modern species of Malletia occur in the north-
eastern Pacific today: M. alata Bernard, 1989, M. faba 
Dall, 1897, M. pacifica Dall, 1897, M. talama Dall, 1916, 
and M. truncata Dall, 1908. Of these, M. faba is most 
similar in shell outline to our species, differing in hav-
ing: 1) a broader umbo closer to the anterior end, 2) the 
posterior end being more broadly rounded, and 3) dif-
ferent numbers of teeth in the hinge. It also resembles 
in outline M. talama, but this species has a gently-curved 
dorsal margin whereas our new species has a significant 
umbo. Modern specimens of this genus occur from slope 
to bathyal water depths with all but one species occur-
ring deeper than 400 m (200-4134 m; Coan et al. 2000). 

Malletia occurs worldwide from the late Paleozoic 
to Holocene (Arnold, 1908, 1909[1910], Clark 1918,  
Wagner and Schilling 1923, Lambrecht 1929, Cooke 
1953, Camacho 1957, Mizuno 1964, Sohl 1964, Owens et 
al. 1970, Hayami 1975, Chinzei and Aoshima 1976, Sohl 
and Koch 1983, Dagys and Kurushin 1985, Honda 1988, 
Bogomolov 1989, Landman and Waage 1993, Nobuhara 
and Tanaka 1993, Suzuki 1995, Szente 1995, Zakharov et 
al. 1999, Amano et al. 2000, Suzuki 2000, del Rio 2002, 
Stilwell and Henderson 2002, Jiang et al. 2004, Kafanov 
and Ogasawara 2004, Amano and Jenkins 2007, Konstan-
tinov et al. 2007, Nielsen and Valdovinos 2008, Amano 
et al. 2018, Biakov et al. 2018) worldwide. 

SUBCLASS AUTOBRANCHIA GROBBEN, 1894
INFRACLASS PTERIOMORPHIA BEURLEN, 1944

ORDER LIMIDA MOORE, 1952 IN MOORE, LALICKER, AND 
FISHER (1952)

SUPERFAMILY LIMOIDEA RAFINESQUE, 1815
FAMILY LIMIDAE RAFINESQUE, 1815

GENUS ACESTA H. ADAMS AND A. ADAMS, 1858 

Figure 4. Paratype of Malletia packardi, UCMP 11280, from 
Eocene Markley Formation of Contra Costa County, California, 
showing internal mold of taxodont hinge and similar preserva-
tion to Malletia from Ardath Shale. Image by Bob Day.
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Figure 5a-h. Acesta californica Powell and Rugh, n. sp. a. SDSNH holotype 160264 height 85 mm, length 56 mm. 
Mold, left valve from SDSNH locality 7687. Note evenly spaces comarginal sculpture expressed well on the 
posterior-dorsal margin; b. SDSNH holotype 160264 height 69 mm, length 53 mm. Cast of specimen in figure 3a, 
left valve from SDSNH locality 7687. Note faint, irregular radial sculpture on the mid-dorsal margins and crossed 
by comarginal ribs on the upper-central part of the specimen; c. SDSNH paratype 160265, height 42 mm, length 
41 mm. Cast of partial left valve from SDSNH locality 7687, which shows the hinge area better than the holotype. 



	 POWELL AND RUGH—Ardath Shale Bivalvia         PaleoBios August 2025	 8

Type species— By monotype, Ostrea excavata Fabri-
cius, 1779. Northeastern Atlantic continental margin, 
Azores, Canaries; Pleistocene. 

H.E. Vokes (1963) reviewed all modern and fossil 
Acesta species worldwide and described a new modern 
species from the Gulf of Mexico. He listed 13 taxa and 
removed a number of others including Acesta hamilini, 
without comment, a decision with which we disagree 
with regards to A. hamilini. Currently over 70 species are 
recognized in the genus (Hickman 2023, MolluscaBase 
eds. 2025). Interestingly the ecology of Acesta has only 
recently been determined (Clague et al. 2012; Hickman 
2023) with species living in muddy sediment on the 
ocean floor and accumulations on vertical rock walls 
and overhangs. 

In California three Tertiary fossil species and two 
modern species of Acesta are known. California fossil 
record includes:  A. hamlini (Dall, 1900), A. multiradiata 
(Gabb, 1869), and A. (Plicacesta) haseltinei (Dickerson, 
1914a) (Moore 1987, Groves and Squires 2021). To this 
we add our fourth new species from the Eocene of San 
Diego and a fifth unidentified Miocene species from Or-
ange County, southern California (OCPC collections). In 
addition, two modern species are known from off central 
and southern California: Acesta mori (Hertlein, 1952) 
and A. sphoni (Hertlein, 1963), at continental slope to 
bathyal water depths.

Acesta californica Powell and Rugh, n. sp.
LSID urn:lsid:zoobank.org:act:BE7523EA-7BE7-40A4-

BDF8-CAC87CC6BBAA
Figure 5a-c

Diagnosis—The large size and sub-oval outline with a 
flat anterior end and a broad, apparently shallow resilifer 
set this species apart from all modern and fossil Acesta 
from California. It has a somewhat similar shape to A. 
rathbuni (Bartsch, 1913), a modern species from the 
Philippine Islands, but differing in its smaller size and 
more elongate shell. 

Holotype—SDSNH holotype 160264 (mold and cast 
of right valve; cast 85 mm high, approximately 56 mm 
wide; mold 69 mm high, 53 mm wide.) 

Type locality—SDSNH locality 7687, from an exca-
vation now occupied by a private residence on Country 
Club Drive, La Jolla, San Diego County, California (32.983°, 
-117.259°, elevation ± 156 m [from Google Earth]). 

Paratypes—SDSNH paratype 160265 (mold and small 
fragment of cast) from SDSNH locality 7687.

Referred Specimens— SDSNH 160166 (SDSNH local-
ity 7687 (mold and cast of hinge area). 

Occurrence—Known only from the type locality in 
the Ardath Shale, La Jolla Group which was exposed dur-
ing construction of a private residence on Country Club 
Drive, La Jolla, San Diego County, California. 

Etymology—Name for the state of California. 
Description—Acesta californica is large, to about 80 

mm long and a little less than 60 mm wide. All specimens 
are casts and molds with little or no original shell materi-
al present. The specimens are generally an elongate-ovate 
in outline modified in having a flat anterior end with a 
straight anterior-dorsal margin. The valve is somewhat 
inflated, with a flat hinge line and a broad, apparently 
shallow resilifer. Sculpture of faint, fine, irregular radial 
threads observable over a small area on the mold of the 
holotype. In addition, sculpture consists of regularly 
spaced, fine co-marginal growth lines. 

Discussion—Three species of Acesta have been re-
ported from the Cenozoic fossil record in California: Aces-
ta hamlini, A. (Plicacesta) haseltinei, and A. multiradiata 
(Moore, 1987). Acesta hamlini occurs in the Pliocene of 
southern California and is reported in the Capistrano (Ve-
dder 1972) and Fernando (Arnold 1907, Woodring 1938, 
Mount 1970) formations. Acesta (Plicacesta) haseltinei 
(synonym Lima perrini Waring, 1914 fide Moore 1987) 
was described from the Paleocene Martinez Formation 
(Dickerson 1914a, age modified by Stewart 1949). It also 
occurs in the “Martinez” Formation (Squires and Saul 
2007), and the Santa Susana Formation (Zinsmeister 
1983), both of Paleocene age, as well as in unnamed 
Eocene rocks (Waring 1914). Lastly, A. multiradiata oc-
curs in Paleocene and Eocene rocks being reported in 
the Paleocene Martinez (Weaver 1905) and Sepultura(?) 
formations (Gardner in Darton 1921) and the Eocene 
Tejon Formation (Stanton 1896, Arnold 1906). 

As illustrated by Moore (1987, pl. 10, figs. 4, 7) the 
holotype of Acesta hamilini is an incomplete specimen 
that can be easily distinguished from our new species 
by its smaller size and more elongate shell. The poorly 
preserved holotype of A. multiradiata (Moore 1987, pl. 9, 
fig. 10; pl. 10, figs. 10, 11) is also easily distinguished by 
its small size, more pointed anterior end, and by having 
fine radial ribs that cross the entire shell surface, a feature 
much less distinct and only seen on a small portion of the 
cast of our new species. Sculpture on the holotype of A. 
(P.) haseltinei shows it belongs in the subgenus Plicacesta 
Vokes (1963), which is distinguished by having strong 
radial ribs easily separating it from our new species. 
The holotype of Lima perrini Waring (1914) that Moore 
(1987; pl. 10, fig. 10) synonymised under A. (P.) haselti-
nei (Moore 1987, pl. 10, fig. 11) is poorly preserved and 
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shows an Acesta smaller and significantly wider than A. 
californica n. sp. There are also a few specimens identified 
as A. hamilini (Wirths et al. 2019) collected from the a 
paleontological monitoring project for the Portola Center 
in Lake Forrest, southern Orange County from the middle 
to late Miocene La Vida Member of the Puente Formation 
(OCPC locality 5514; Accession: OCPC 2020-PC-003) that 
can be distinguished from A. californica n. sp. in being 
smaller, shorter, and comparatively wider. 

Two modern Acesta are known to occur along coastal 
California: A. (A.) mori and A. (Plicacesta) sphoni. Both 
have been reported intermittently between 27° and 46° 
north latitude, the former primarily in deeper water 
1029-1996 m and the latter from shallower depths (545-
860 m) (Clague et al. 2012). Acesta mori, differs from A. 
californica n. sp. in being much smaller to 62 mm (Coan 
et al. 2000), in being wider, and in lacking the auricle on 
the anterior side of the umbo. Acesta sphoni differs in 
having sculpture across the shell and in being smaller. 

PALEOBATHYMETRY AND LIFE HABITS

Given the modern bathymetric distribution of these 
genera off California today, a marine environment at 
bathyal depths (200-2000 m; Coan et al. 2000, Clague et 
al. 2012) is envisioned for the Ardath Shale exposures 
containing these new species. Off the southern Califor-
nia coast today the limid Acesta (Plicacesta) sphoni is 
a byssally-attached (CPII personal observation, 2015-
2016) epifaunal suspension feeder as are other Acesta 
(Clague et al. 2012), and this is the life habit envisioned 
for A. californica n. sp. While Malletia soledadensis n. sp. 
is a siphonate, labial palp deposit feeder living in sedi-
ment. These distinct life habitats could explain why so 
few specimens of A. californica n. sp. have been collected 
compared to Malletia soledadensis n. sp.
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