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Nucella demouthae, A New Species of Late Miocene
Muricid Gastropod From Northern California, U.S.A.

Charles L. Powell, 111, Barry Roth2, and Christine N. Garcia3
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2745 Cole St., San Francisco, CA 94117; barry_roth@yahoo.com

3 Stanford University Libraries and Stanford Doerr School of Sustainability,
Leland Stanford Junior University, Stanford, CA 94305; cngarcia@stanford.edu

Nucella demouthae n. sp. is a new muricid gastropod species described from the late Miocene part
of the Wilson Grove Formation in Sonoma County, central California. It is distinguished from other
fossil and modern California Nucella by its small size and faint to moderately strong radial sculpture,
and its thickened and recurved outer lip with two denticles within the interior of the aperture. To
date, this fossil rocky shore predatory gastropod has been found only at Bloomfield Quarry, north
of the town of Bloomfield in Sonoma County, in the lowest part of the Wilson Grove Formation,
which has been dated between 9.3 and 6.2 Ma. Thus, this species is part of the malacofauna of the
late Miocene “Jacalitos” California provincial molluscan stage.

Keywords: Gastropoda, Muricidae, California, Miocene

INTRODUCTION

A new species of Nucella (Mollusca, Gastropoda, Mu-
ricidae) was recognized by the first author in a review of
invertebrate fossils of the Miocene Wilson Grove Forma-
tion (Powell et al. 2004) as Nucella sp., aff. N. lamellosa
(Gmelin, 1791) and later (Powell etal. 2019) as Nucella n.
sp. cf. N. etchegoinensis (Arnold, 1909). Here we describe
this taxon as N. demouthae Powell, Roth, and Garcia, new
species, in honor of the late Jean Frances DeMouthe,
Senior Collections Manager of Geology at the California
Academy of Sciences, who worked in dedicated service
to the Academy’s geological collections for 44 years.

Two other muricid gastropods are also known from
the late Miocene Bloomfield Quarry exposures of the
Wilson Grove Formation: fragments of an indeterminate
Ocenebrina and Nucella specimens that are not well pre-
served, but of the latter, probably represent the present
new species. In younger parts of Wilson Grove Formation

two other muricids are known, Nucella megastoma Ver-
meij and Powell, 2004 (=Acanthinucella? n. sp. of Powell
etal. 2004) and N. trancosana (Arnold, 1908). “Nucella”
imperialis (Dall, 1909) was reported from the Salmon
Creek exposures in the middle of the formation (Dick-
erson 1922), but its presence has not been confirmed
(Powell et al. 2004; Powell et al. 2019).

GEOLOGIC SETTING

Nucella demouthae n.sp. was collected from the basal
Wilson Grove Formation that outcrops in an inactive
quarry, referred to as the Bloomfield Quarry (Powell et
al. 2004, Powell et al. 2019) on the east side of Bloom-
field Road between Bloomfield and where the road
turns sharply north-northwest at the intersection of
Bloomfield Road and Canfield Road in Sonoma County
(Fig. 1). At Bloomfield Quarry the basal Wilson Grove
Formation overlies interbedded greywacke and shale of
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Figure 1. Index map (A) and stratigraphic column (B) showing the geology of Bloomfield Quarry, Sonoma County,
California. California Academy of Sciences, Geology (CASG) fossil localities 54135, 54136, and 57867 are shown.
Mrt, informally named Roblar tuff of Sarna-Wojcicki (1992); Ma, megaannum or millions of years ago. After Pow-
ell et al. (2019), courtesy of James Allen.
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the Jurassic to Cretaceous Franciscan complex mélange
(Bezore et al. 2003; Fig. 1) along an angular unconfor-
mity/nonconformity. The Wilson Grove section above
the Franciscan complex begins with a 0.3 to 0.6 m-thick
basal conglomerate containing abundant sand with
pebble- to cobble-sized clasts of the Franciscan complex
rock and abundant disarticulated fossil shell fragments.
These basal Wilson Grove deposits contain an intertidal
to shallow subtidal fauna consisting of four brachiopod,
42 mollusk (28 bivalves and 14 gastropods), six arthro-
pods, and 25 vertebrates outlined in detail by Powell et al.
(2019). The basal conglomerate is conformably overlain
by about 5 m of less fossiliferous, massive-bedded, friable
to locally calcite-cemented, fine- to medium-grained, very
well-sorted, sandstone. This section is capped by about
a meter of modern soil. As determined by Powell et al.
(2019), the lower part of the Wilson Grove Formation,
including Bloomfield Quarry, is late Miocene in age, and
about 8 Ma based on a Sr-isotope age (Powell etal. 2019).
This age conforms with an 40Ar/39Ar age determination
of < 9.27 + 0.06 Ma stratigraphically below the Wilson
Grove Formation at Bloomfield Quarry and a > 6.203 *
0.011 Ma for the Roblar tuff of Sarna-Wojcicki (1992)
which overlies Bloomfield Quarry. This age range over-
laps the upper part of the Tortonian and lower part of the
Messinian to the Piacenzian stages of Raffi et al. (2020)
and incorporates the “Jacalitos” California provincial
molluscan stage (CPMS; Weaver et al. 1944) and Blancan
North American Land Mammal Age.

MATERIALS AND METHODS

Eighty-seven specimens of Nucella demouthae were
examined during a review of fossil collections at the
California Academy of Sciences (including the Leland
Stanford Junior University collections) for prior pub-
lications on the Wilson Grove Formation (Powell et al.
2004, Powell et al. 2019), and we re-examined them for
this publication. These specimens had been collected in
a single day by a field party from the California Academy
of Sciences, including W. F. Barbat, R. Naidu, P. U. Rodda,
and B. Roth, on October 18, 1973.

Shell measurements are defined as follows: height =
greatest distance between the anterior and posterior
termini; width = greatest distance between the left and
right termini.

Institutional abbreviations

CASG-California Academy of Sciences, Geology Sec-
tion, San Francisco; SDSNH-Paleontology Department,
San Diego Society of Natural History.
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SYSTEMATIC PALEONTOLOGY

MOLLUSCA LINNAEUS, 1758
GASTROPODA CUVIER, 1795
MURICIDAE RAFINESQUE, 1815
OCENEBRINAE CossMANN, 1903
NUCELLA RODING, 1798

California fossil and modern Nucella are herein divided
into three groups based on similar appearance. Group
one is characterized by N. lamellosa, which commonly
has an elongated shell and has radial sculpture. Spiral
sculpture can also be present, or absent, as in smooth
shells without sculpture. This group also includes N.
demouthae n. sp., N. etchegoinensis, and N. shumanensis
(Carson, 1926); the latter may be synonymous with N.
lamellosa with further study. Group two is characterized
by N. analoga (Forbes, 1852) with a generally smaller
shell thatis commonly more compressed and has weak to
strong spiral sculpture. This group includes N. angustior
Houart, Vermeij, and Wiedrick (2019), N. canaliculata
(Duclos, 1832), N. elsmerensis (Grant and Gale, 1931), N.
emarginata (Deshayes, 1839), N. lima (Gmelin, 1791), N.
megastoma Vermeij and Powell, 2004, N. ostrina (Gould,
1852), N. packi (Clark, 1918), N. rankini Grant and Eaton
in Eaton et al., 1941, N. tokudai (Yokoyama, 1932) [= N.
packiv. talea Stewart (1946) fide Amano etal. 1993:240]
and probably N. trancosana (Arnold, 1908). The third
group is characterized by “N.” collomi (Carson, 1926) with
its large adult size and strong to weak spiral sculpture,
and includes “N”. funkeana (Adegoke, 1969),and “N.” im-
perialis. This third group may require further taxonomic
revision and assignment to a different genus.

NUCELLA DEMOUTHAE POWELL, ROTH, AND GARCIA, N. SP.
FIGURES 2-15

Nucella sp. aff. N. lamellosa (Gmelin, 1791), Powell et
al. 2004:61, not Gmelin, 1791.

Nucella n. sp.? aff. N. etchegoinensis (Arnold, 1908),
ribbed variety, Powell et al. 2019, not Woodring et al.
1940[1941], not Arnold 1909.

Zoobank LSID— urn:lsid:zoobank.org:act:351C9DCC-
6BB0-4E5B-BF1A-AAOBB9C61F00

Diagnosis—Distinguished from similar eastern Pacific
Nucella by its moderate size, thickened and recurved
outer lip, and faint to prominent spiral cords that are
most prominent on the body whorl. Where observable,
two strong denticles appear on the inside of the outer
lip. This latter feature may also be found in N. lamellosa,
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Figure 2-3. Nucella demouthae Powell, Roth, and Garcia n. sp. CASG holotype 73156. CASG locality 54136. Bloom-
field Quarry, north of Bloomfield, Sonoma County, CA. Height 33.5 mm, width 19.2 mm. 2. Adapertural view, 3.

Apertural view.

which displays none, or two to six denticles on the inte-
rior, of the apertural lip.

Holotype — CASG 73156, height 33. 4 mm, maximum
width 19.5 mm.

Paratype — CASG 78594, height 43.6 mm, width 24.5
mm (incomplete specimen); CASG 78595, height 36.0
mm, width 25.2 mm; CASG 78596, height 32.1 mm, width
18.9 mm; CASG 78597, height 29.8 mm, 17.5 mm; CASG
78598, height 19.2 mm, width 11.8 mm. CASG 78599,
height 13.1 mm, width 8.8 mm.

Referred Specimens — CASG localities 54135
(20[66]) and 54136 (2[3]); most specimens are poorly

preserved.

Occurrence — Known only from basal Wilson Grove
Formation (late Miocene; “Jacalitos” CPMS) exposed at
Bloomfield Quarry, north of Bloomfield, Sonoma County,
California, U.S.A.

Etymology —Named for Dr. Jean Frances DeMouthe,
Senior Collection Manager of Geology at CAS for many
years and longtime friend.

Description — Shell of small to moderate size for the
genus (8.1 to 43.6 mm height), fusiform with an elevated
spire forming an apical angle of about 20°. As many as
six postembryonic whorls may be present, although the
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Figures 4-13. Nucella demouthae Powell, Roth, and Garcia n. sp., paratypes. Mature specimens: 4, 5. CASG 78594, height
43.6 mm, width 24.5 mm (incomplete specimen). 4. Adapertural view, 5. Apertural view. 6, 7. CASG 78595, height 36.0 mm,
width 25.2 mm. Immature specimens: 6. Adapertural view, 7. Apertural view. 8. 9. CASG 78596, height 32.1 mm, width
18.9 mm. 8. Adapertural view, 9. Apertural view. 10, 11. CASG 78597, height 29.8 mm, 17.5 mm. CASG 78598, 19.2 mm,
width 11.8 mm. 10. Adapertural view, 11, Apertural view. 12, 13. CASG 78599, height 13.1 mm, width 8.8 mm. 12. Adaper-
tural view, 13. Apertural view. Note that immature specimens do not have a flared lip.
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apex is generally broken off in most specimens. Early
whorls are smooth, with two strong, unornamented spi-
ral ribs, the first approximately midway between the
sutures, the second slightly stronger; just posterior to
the first; third to seventh progressively weaker spiral
ribs sometimes present posterior of the main rib on the
lower whorls. In larger mature specimens the spiral ribs
become wider and widely spaced. Between these spiral
ribs are faint, narrow, radial ribs with wide interspaces
about twice as wide as the ribs. The outer lip is sharply
expanded and thickened into an oblique flange, with a
smooth inner margin and two teeth moderately deep in
the aperture. Siphonal fasciole prominent, and siphonal
canal relatively short (23% of the total length of the
shell), narrow, and obliquely recurved. The columella
is smooth with a rounded posterior end, which appears
to extend up the adjacent exterior of the shell forming a
small pseudoumbilicus. Given that these shells commonly
have the aperture broken off, the following percentages
are estimates. The siphon is about 23% the total length
of the shell, while the aperture is about 35% of the en-
tire shell length. Immature shells have a shorter spire
than adults and do not have a recurved outer lip, but,
instead, a sharp vertical lip. In addition, juvenile shells
have more prominent and closely spaced spiral ribs than
adult specimens.

DISCUSSION AND SPECIES COMPARISON

Names for seventeen species and eight subspecies
have been attributed to the genus Nucella in the Califor-
nia Neogene (Grant and Gale 1931, Keen and Bentson
1943, Groves and Squires 2021). These species and their
stratigraphic range are Nucella canaliculata (syn. Thais
canaliculata var. compressa Dall, 1915; 10-0 Ma, Collins
et al. 1996), “N.” collomi* (early Pliocene, Carson 1926;
8-5 Ma, Collins et al. 1996), N. elsmerensis* (5.3-3.6 Ma
[guess based on the age of formations in Woodring et
al. 1940(1941)]), N. emarginata (syn. Thais emarginata
var. projecta Dall, 1915; late Miocene [Addicott 1978]
to Holocene), N. etchegoinensis* (late middle to middle
late Miocene, Wishkahan Pacific Northwest molluscan
stage, [Addicott 1983, Moore and Addicott 1987], also
see discussion below), “N”. funkeana* (middle Pliocene
[Adegoke, 1969]), “N.” imperialis* (Pacific Northwest
Wishkaham Stage [Addicott 1980] = “Margaritan” and
lower part of the “Jacalitos” CPMS), N. lima (late middle
to middle late Miocene, Wishkahan Pacific Northwest
Tertiary molluscan stage [Addicott 1983, Moore and
Addicott 1987]), N. lamellosa (syn. Thais lamellosa var.
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cymica Dall (1915), T L var. franciscana Dall (1915), T L
var. hormica Dall (1915), T. I var. neptunea Dall (1915),
T L var. sitkana Dall (1915); probably early Pliocene to
Holocene [see below]}, N. megastoma* (late Pliocene,
Vermeij and Powell 2004), N. ostrina (between 5.0 and 2.5
Ma, Marko et al. 2014), N. packi* (?= Thais (Stramonita)
carrizoensis Loel and Corey, 1932 fide Addicott 1970:84;
lower and middle Miocene [Addicott 1970]), N. rankini*
(late Miocene [Addicott and Vedder 1963), N. shuma-
nensis* (lower Pliocene, Carson 1926; 8-5 Ma, Collins
et al. 1996 as it was found together with N. collomi), N.
tokudai (Yokoyama, 1932)* [= N. packi v. talea Stewart
(1946) fide Amano et al. 1993:240; “Vaqueros” CPMS to
Newportian Pacific Northwest Tertiary molluscan stage
[early Miocene to early middle Miocene, Loel and Corey
1932, Addicott 1983, Moore and Addicott 1987]), and N.
trancosana* (Pliocene, Powell 1998). In addition, there
are two species not currently known as fossils occur-
ring in the modern northeast Pacific: N. angustior and
N. analoga. Extinct species above are marked with an
asterisk (*).

The species closest in appearance to Nucella demou-
thae n. sp. is N. etchegoinensis, which occurs in the un-
differentiated Etchegoin/San Joaquin formations in the
California Central Valley (Arnold 1909 [not Thais crispa-
tus of Arnold, 1909, pl. X], fig. 4; does not = N. lamellosa as
cited by Keen and Bentson, 1943], Arnold and Anderson
1910, Woodring et al. 1940[1941]), “Etchegoin” (Pack
and English 1915), Pancho Rico formations (Durham
and Addicott 1965) in central California, and the Empire
Formation (restricted) at Cape Blanco, Oregon (Addicott
1980, Addicott 1983). These occurrences indicating a
possibly late Miocene (“Jacalitos” CPMS) to Pliocene (“San
Joaquin” CPMS?) age range. Quotes are used around the
biostratigraphic units (CPMSs) Etchegoin, Jacalitos, and
San Joaquin to indicate that the names do not necessarily
correlate with the lithostratigraphic units on which the
names are based and may not be of the same age (see
Powell and Houart 2021 for examples). Judging from
specimens illustrated by Woodring et al. (1940[1941])
and Durham and Addicott (1965) as N. etchegoinensis
and Thais etchegoinensis respectively, N. demouthae n. sp.
is smaller in having a maximum height of 45 mm that is
a bit more than half the height of illustrated specimens
in Woodring et al. (1940[1941]: pl. 36,f.1, 7; 73 and 83
mm, respectively). However, it approaches the size of the
figured specimen in Durham and Addicott (1965, pl. 3, fig.
6; 59 mm). Nucella demouthae n. sp. can be distinguished
from N. etchegoinensis by its thickened, broadly flattened
and flaring outer lip with two strong to subdued denticles
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Figure 14. Stratigraphic ranges of northeastern Pacific Nucella spp., fossil and modern. See text for references

for age range of each species.

in the aperture.

Nucella demouthae n. sp. can be difficult to distinguish
from some minimally or unsculptured Nucella lamellosa
(see Kincade 1957). However, N. lamellosa differs from N.
demouthae by its larger size, broader shell, and lacking a
strongly flared outer lip. Also, minimally or unsculpture
N. lamellosa have either none or two to six, possibly seven,
denticles deep on the inside of the outer lip (C. Powell,
[T and W. Thompson, personal observation). Those with
two denticles overlap in this feature with N. demouthae
n. sp., while the vast majority of N. lamellosa have more
or fewer denticles and are easily distinguished.

Taxonomy within northeastern Pacific Nucella is com-
plicated and in determining the evolutionary history of
the genus Collins et al. (1996) and Marko et al. (2014)
suggest a Tortonian International chronostratigraphic
Stage age (late Miocene) for the origin of N. lamellosa.
This is important as it represents another method for
distinguishing N. demouthae n. sp. from N. lamellosa as
they do not overlap in age. A closer look at the occurren-
ces of N. lamellosa in rocks reported to be of Miocene age
(Dall 1909, Weaver 1943, Addicott 1976, Clark 1981)
uncovers complications and a Miocene origin for this
species is not supported by the fossil record. Reported
Miocene occurrences in California are from the Puri-
sima Formation (Arnold 1908, Martin 1916, Allen 1945,

Glen 1959, Touring 1959, Cummings et al. 1962, Perry
1993) and “Santa Margarita” Formation (Clark 1981)
in Santa Cruz County, central California. However, fossil
N. lamellosa from the Purisima Formation are actually
located in the Pliocene part of the formation (C. Powell,
W. Thompson, F. Perry, personal observation). Also, the
age of N. lamellosa reported from the “Santa Margarita”
Formation in the Santa Cruz Mountains (Clark 1981) is
in error, as the collection also contains the Pliocene index
fossil Patinopecten healeyi (Arnold, 1906), indicating
that the formational assignment is incorrect or that the
“Santa Margarita” Formation in the Santa Cruz Mountains
extends into the Pliocene. Quotes are used here for the
Santa Margarita Formation to indicate that it does not
correlate lithologically with the type Santa Margarita
Sandstone in San Luis Obispo County.

The late Miocene occurrences of Nucella lamellosa in
Oregon are also questionable, as they are based on Dall
(1909) but not Moore (1963 [1964]) reporting it from the
Astoria Formation. This is curious and may indicate that
Dall’s identification is in error or that the specimen(s)
came from some other geologic unit. The occurrence
reported by Addicott (1976) in the Wishkahan Pacific
Northwest provincial molluscan stage (late Miocene)
cannot be verified as the specimens have not been found
and were not illustrated. However, Armentrout (1981)
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and Prothero et al. (2001) indicate that the Wishkahan
Pacific Northwest provincial molluscan stage may be
of limited stratigraphic use. Given these data we do not
support Miocene age occurrences of N. lamellosa.
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APPENDIX — CASG LOCALITY INFORMATION
[These localities are no longer available]

CASG Locality 54135. The lower part of a quarry is
in the Franciscan Formation; the upper part is in the
“Merced” Formation. The lower 0.3-0.6 m (1-2’) of
the “Merced” Formation is a basal conglomerate with
pebbles, cobbles, and boulders of Franciscan rocks in a
matrix of weakly to strongly cemented, fine to medium
grained sandstone (CASG 54135). This basal conglomer-
ate contains abundant fossils, mostly mollusks and bra-
chiopods. Overlying the basal conglomerate is about 4-6
m (15-20’) of soft, tan, fine to medium grained sandstone
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containing scattered fossils (mostly internal molds of
mollusks) (CASG 54136). This site is located on the S side
of Bloomfield Rd. 3.1 km (1.9 mi.) N 12° E of the junction
of Bloomfield Road and the road that leads from the town
of Bloomfield to Valley Ford, Sonoma County, California.
Two Rock 7.5’ quadrangle. Collected by W. F. Barbat, R.
Naidu, P. U. Rodda, and B. Roth, 18 October 1973.

CASG Locality 54136. The lower part of a quarry is in
the Franciscan Formation; the upper partis in “Merced”
Formation. The lower 0.3-0.6 m (1-2’) of the “Merced”
Formation is a basal conglomerate with pebbles, cobbles,
and boulders of Franciscan rocks in a matrix of weakly
to strongly cemented, fine to medium grained sandstone
(CASG 54135). This basal conglomerate contains abun-
dant fossils, mostly mollusks and brachiopods. Overlying
the basal conglomerate is about 4-6 m (15-20") of soft,
tan, fine to medium grained sandstone containing scat-
tered fossils (mostly internal molds of mollusks) (CASG
54136). This site is located on the S side of Bloomfield
Rd. 3.1 km (1.9 mi.) N 12° E of the junction of Bloomfield
Road and the road thatleads from the town of Bloomfield
to Valley Ford, Sonoma County, California. Healdsburg
7.5’ quadrangle. Collected by W. F. Barbat, R. Naidu, P. U.
Rodda, and B. Roth, 18 October 1973.





