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Abstract

Fossil whale barnacles (Balanomorpha: Coronulidae) deposited in the Mizunami Fossil Museum, are

classified. Seven species in three genera of whale barnacles from the Pliocene—Pleistocene deposits of

Japan are recorded and illustrated. Cetopirus complanatus (Morch) from the Middle Pleistocene,

Coronula reginae Darwin from the Lower Pleistocene (Calabrian), and Cryptolepas rachianecti Dall

from the Lower Pleistocene (Gelasian) are first reported in the Japanese fossil records. Coronula La-

marck comprises five species, C. barbara Darwin from the Lower Pleistocene, C. bifida Bronn from

the Lower Pliocene—Lower Pleistocene (Gelasian), C. diadema (Linnaeus) from the Lower Pleistocene

(Calabrian)-Middle Pleistocene, C. reginae from the Lower Pleistocene (Calabrian), and C. sp. from

the Middle Pleistocene. A compartment of an undetermined coronulid genus and species from the

Lower Pleistocene (Gelasian) compared with that of Tubicinella major Lamarck and Cetolepas

hertleini Zullo is also described.
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1. Introduction

The whale barnacle family Coronulidae Leach, 1817,
is epibiotic on skins of whales and dolphins (Hayashi,
2013). Hayashi (2013) complied currently known fos-
sil records of Coronulidae of the world. Since Yoko-
yama (1910) first described Coronula diadema (Lin-
naeus, 1767) as a fossil from the Koshiba Formation
of Kanagawa Prefecture, this species has been re-
ported from the Pliocene—Pleistocene deposits from
Japan (Hatai, 1938, 1939; Ozaki, 1958; Koizumi and
Matsushima, 1992; Tanaka, 1992, 1993; Mimoto,
2001). Thus, whale barnacles have been sparse in the
Japanese fossil records.

The purpose of the present paper is to report new and
previously recorded whale barnacles from the Pliocene—

Pleistocene deposits of Japan, based upon examinations

of the paleontological collection in the Mizunami Fossil
Museum (MFM). As a result, seven species in three
genera, and one undetermined genus and species are
recognized, and their occurrences and geologic ranges
are provided.

2. Localities

The materials examined herein were obtained from the
following localities in Honshu, Shikoku, Okinawa-jima
island, and Miyako-jima island, Japan (Fig. 1A).

The present works:

Loc. CO1: Ichijiku (=locality of Kimura et al. (2008)),
Kimitsu City, Chiba Prefecture; Ichijiku Formation
of the Kazusa Group; Middle Pleistocene (ca 0.73—
0.63 Ma) by Ito (1992).



Loc. C02: Tsukuihama (= locality of Yamaguchi
(1971)), Zushi City, Kanagawa Prefecture; Tsukui-
hama Member of the Miyata Formation; Middle
Pleistocene (ca 0.513 Ma) by Toyoda and Okumura
(2000).

Loc. C03: Takamatsu (=locality of Karasawa and Ko-
bayashi (2022)); Tahara City, Aichi Prefecture;
Toyohashi Formation of the Atsumi Group; Middle
Pleistocene (ca 0.4 Ma) by Nakasima et al. (2008).

Loc. C04: Ukari (=around loc. U of Nobuhara (1993)),
Fukuroi City, Shizuoka Prefecture; Higikata For-
mation of the Kakegawa Group; Early Pleistocene
(ca 1.9-1.6 Ma) by Ibaraki (1986).

Loc. CO05: Hongo (=loc. Hongo-2 of Ozawa et al.
(1998)), Kakegawa City, Shizuoka Prefecture;
Dainichi Formation of the Kakegawa Group; Early
Pleistocene (ca 2.4-1.9 Ma) by Ozawa et al. (1998).

Loc. C06: Iida (=loc. Iida of Ozawa et al. (1998)),
Mori-machi, Shizuoka Prefecture; Dainichi For-
mation of the Kakegawa Group; Early Pleistocene
(ca 2.4-1.9 Ma) by Ozawa et al. (1998).

Loc. C07: Godaijima (=loc. Godaijima of Ozawa
et al. (1998)), Iwata City, Shizuoka Prefecture;
Aburayama Formation of the Kakegawa Group;
Early Pleistocene (ca 1.9—1.6 Ma) by Ozawa et al.
(1998).

Loc. CO8: Ohkuwa (=loc. ONM-1 of Karasawa (1993)),
Kanazawa City, Ishikawa Prefecture; the middle
part of the Onma Formation; Early Pleistocene (ca
1.5-1.0 Ma) by Kitamura (1994).

Loc. C09: Zukawa (=loc. ZKW-1 of Karasawa
(1993)), Takaoka City, Toyama Prefecture; the up-
per part of the Zukawa Formation; Late Pliocene
(ca 3.5-2.59 Ma) by Amano et al. (2012).

Loc. C10: Tonohama (=loc. T of Matsubara (2004)),
Yasuda-cho, Kochi Prefecture; Ananai Formation
of the Tonohama Group; Late Pliocene—Early
Pleistocene (ca 2.78 or 2.73—1.97 Ma) by Matsub-
ara (2004).

Loc. C11: Hane (=loc. N of Matsubara (2004)),
Muroto City, Kochi Prefecture; Nobori Formation
of the Tonohama Group; Early—Late Pliocene (ca
4.2-3.21 or 3.12 Ma) by Matsubara (2004).

Loc. C12: Hioki (=loc. F2 of Majima et al. (2003)),
Sintomi-cho, Miyazaki Prefecture; Takanabe For-

mation of the Miyazaki Group; Late Pliocene—
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Early Pleistocene (ca 3.4-2.4 Ma) by Sato et al.
(2012).

Loc. C13: Nakoshi (=loc. NKJ-1 of Karasawa, 1993),
Nago City, Okinawa Prefecture; Shinzato For-
mation; Early Pleistocene (ca 1.65-1.21 Ma) by
Yamamoto et al. (2005).

Loc. C14: Toubaru (=locality of Karasawa, 2020),
Uruma City, Okinawa Prefecture; Shinzato For-
mation of the Shimajiri Group; Early Pleistocene
(ca 2.5-1.9 Ma) by Kaneko and Ujiié, 2006).

Loc. C15: Shikenbaru, Nanjyo City, Okinawa Prefec-
ture; Shinzato Formation of the Shimajiri Group;
Early Pleistocene (ca 2.5-1.9 Ma) by Kaneko and
Ujiié (2006).

Loc. C16: Higa (=loc. 5 of Sato et al. (2004)),
Miyakojima City, Okinawa Prefecture; Yonahama
Formation of the Shimajiri Group; Early Pliocene—
Late Pliocene (ca 4.3-3.4 Ma) by Sato et al. (2002).

Loc. C17: Awasegai (=loc. 21 of Amano et al. (2000)),
Daisen City, Akita Prefecture; Tentokuji Formation;
Late Pliocene (ca 3.5 Ma) by Amano et al. (2000).

Previous records referred to the present work:

Loc. A: Koshiba, Yokohama City, Kanagawa Prefec-
ture; Koshiba Formation; Early Pleistocene (ca
1.7-1.4 Ma) by Fujioka et al. (2003); Coronula di-
adema by Yokoyama (1910).

Loc. B: South of Kakegawa City (=around Locs. C04
and CO05), Ogasa-gun, Totomi Province and near
Dainiti, Ogasa-gun, Totomi Province (=around Ka-
kegawa City, Shizuoka Prefecture); Dainichi and
Higikata formations of the Kakegawa Group; Early
Pleistocene (ca 2.4-1.6 Ma); Coronula barbara as
C. diadema by Hatai (1939).

Loc. C: Byoubugaura, Choshi City, Chiba Prefecture;
Obama Formation of the Inubou Group; Early
Pleistocene (ca 1.71-0.95 Ma) by Fujioka and
Kameo (2004); Coronula diadema by Ozaki (1958).

Loc. D: Iwase, Kamakura City, Kanagawa Prefecture;
Ofuna Formation; Early Pleistocene (ca 1.76—1.7
Ma) by Fujioka et al. (2003); Coronula barbara as
C. diadema by Koizumi and Matsushima (1992).

Loc. E: Hongo (=Loc. C05), Kakegawa City, Shizu-
oka Prefecture; Dainichi Formation of the Kakeg-
awa Group; Early Pleistocene (ca 2.4—1.9 Ma);
Coronula bifida as C. diadema by Tanaka (1992).
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Loc. F: Ukari, Fukuroi City and Ieshiro, Hongo, and
Ketuenji, Kakegawa City (=around Locs. C04 and
CO05), Shizuoka Prefecture; Dainichi and Higikata
formations of the Kakegawa Group; Early Pleisto-
cene (ca 2.4-1.6 Ma); Coronula barbara as C. di-
adema by Tanaka (1993).

Loc. G: Hane (=Loc. C11), Muroto City, Kochi Pre-
fecture; Nobori Formation of the Tonohama Group;
Early-Late Pliocene (ca 4.2-3.21 or 3.12 Ma);
Coronula bifida as C. diadema by Mimoto (2001).

3. Taxonomy

Order Balanomorpha Pilsbry, 1916
Superfamily Coronuloidea Leach, 1817
Family Coronulidae Leach, 1817

Genus Cetopirus Ranzani, 1817

Type species: Lepas balaenaris Gmelin, 1791 (non
Lepas balaenaris Miller, 1776) (=Lepas complanata
Morch, 1853), by subsequent designation of Ranzani
(1818).

Diagnosis: Body within a depressed, often dome-
shaped shell, consisting of six subequal compart-
ments; circumference subcircular in apical view; ori-
fice of the body chamber rounded-hexagonal, not
larger than the basal opening; opercular valves present,
much smaller than the orifice; sheath short, smooth to
somewhat grooved, whose basal edge does not project
freely; ala square and thin; compound radius moder-
ately to very thick, whose closely spaced, copiously
branching sutural septa originate from a main septum
running along the outer edge of the radius; external
radius rather narrow and transversely striated; paries
thin, provided with broad longitudinal ribs having T-
shaped terminations (primary T-shaped flanges) that
form a secondary outer lamina; primary T-shaped
flanges perforated by longitudinally elongated tubes
or tubules; secondary T-shaped flanges present in the
form of minute projections that abut from the primary
T-shaped flanges; core of the ribs solidly calcified;
ribs externally flattened, ornamented by weak trans-
verse growth folds and fine longitudinal striae, lack-
ing transverse interlocking crenulations; apex of the
shell presenting four ribs forming three cavities in-be-

tween; secondary branching very symmetrical and

frequent, occurring near the apex of the shell and re-
sulting in the basal edge of each compartment present-
ing a tree-like aspect (adapted from Collareta et al.,
2022, p. 2).

Cetopirus complanatus (Morch, 1853)
(PL. 1, figs. 1a-3d)
Lepas balaenaris Gmelin, 1791, p. 3208 (non Lepas
balaenaris Miiller, 1776).
Lepas complanata Morch, 1853, p. 67 (non Lepas
complanata polythalamia Chemnitz, 1785).
Ceteopirus [sic] complanatus: Morch, 1853, p. 67.
Coronula complanata: Pilsbry, 1916, p. 276, pl. 63,
figs. 1-3a (synonymy).
Cetopirus complanatus: Hayashi, 2013, p. 164 (syn-
onymy).

Diagnosis: Shell very shortly barrel-shaped or cy-
lindric, basal opening at least as large as orifice;
sheath shorter than the inner wall, its basal edge not
overhanging; ribs along sutures, in the base, having
several symmetrically arranged branches in adult in-
dividuals; radii almost as thick as the compartments;
opposed edges of terminal flanges of ribs roughened
but not crenulate; form depressed (modified from
Pilsbry, 1916, p. 273).

Remarks: All specimens have erosional external
surfaces. The present species recognized as a fossil is
recorded for the first time from Japan. Although C.
complanatus is the obligate epibiont on skins of the
right whales, Eubalaena australis and E. glacialis,
from the Arctic, Atlantic, North Pacific, and Antarc-
tica (Ten et al., 2022), the extant record has not yet
been known from Japan.

Material examined: MFM143050-143053 (lat-
erals/carinolaterals) from Loc. CO0l; MFM143054
(lateral/carinolateral) from Loc. C02.

Fossil occurrences of Japan: Loc. CO1, Ichijiku
Formation, Middle Pleistocene; Loc. C02, Miyata
Formation; Middle Pleistocene.

Geologic range of Japan: Middle Pleistocene (ca
0.73-0.513 Ma).

Other fossil occurrences: Middle Pleistocene of
South Africa (Collareta et al., 2017); Holocene of
Spain (Alvarez-Fernandez et al., 2014; Bosselaers et
al., 2017), The Netherlands (Holthuis et al., 1997),
and Argentina (Pastorino and Griffin, 1996).
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Fig. 1. A, Map showing the whale barnacle-bearing localities of Japan; the map is derived from the
Geospatial Information Authority of Japan (http://geolib.gsi.go.jp/). B, Geologic range and occur-

rence of each species.
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Genus Coronula Lamarck, 1802

Type species: Lepas diadema Linnaeus, 1767, by
subsequent designation of Pilsbry (1916).

Diagnosis: Shell composed of 6 equal-sized com-
partmental plates; parietes with similar structure
throughout, without internal midribs; radiating accor-
dion-like folds of parietes (ribs) ending in T-shaped
flanges forming exterior of wall; ribs on either side of
sutures unbranched or asymmetrically branched; op-
posed sides of terminal flanges crenulate; radii well
developed, less than half thickness of compartmental
plates, leaving cavity between radii and adjacent alae;
sheath smooth, as long as inner wall. Orifice of body
chamber larger than basal openings (modified from
Newman et al., 1969, p. 289).

Coronula barbara Darwin, 1854
(P1. 1, figs. 4a—7b; PL. 2, figs. 1a—2b)

Coronula barbara Darwin, 1854, p. 421, pl. 15, fig.
6; De Alessandri, 1895, p. 303, pl. 3, figs. 8a—b;
De Alessandri, 1906, p. 317, pl. 18, figs. 12a—
12b; Zullo, 1969, p. 21, figs. 73—77; Hayashi,
2013, p. 163 (synonymy); Collins et al., 2014, p.
223, figs. 60, 9A-9B.

Coronula bifida barbara: Menesini, 1968: 395, pl. 3,
figs. 3a—5¢, pl. 4, figs. 2, 4, 6.

Coronula diadema: Hatai, 1939, p. 227, figs. 1-2;
Koizumi and Matsushima, 1992, figs. 7.3-7.4;
Tanaka, 1993, p. 2, pls. 1-2.

Diagnosis: Shell crown-shaped; longitudinal pa-
rietal ribs on compartments convex, prominent,
crossed by widely spaced prominent, transverse
growth ridges; radii moderately thick; spaces be-
tween radii and alae solidly filled up (modified
from Darwin, 1854, p. 421, and Collins et al., 2014,
p- 233).

Remarks: Menesini (1968) regarded Coronula bar-
bara as the subspecies of Coronula bifida. Subse-
quently, Dominici et al. (2011) suggested that C. bar-
bara was synonymized with C. bifida and several sub-
sequent workers (i.e., Collareta et al., 2018; Buck-
eridge et al., 2019) followed their opinion. However,
Hayashi (2013) and Collins et al. (2014) treated C.
barbara as a distinct species. I concur. The convex
parietal ribs with widely spaced growth ridges readily
distinguish C. barbara from C. bifida.

Hatai (1939) described complete shells of Coronula
diadema from the Pliocene—Pleistocene Kakegawa
Group of Shizuoka Prefecture. Most recently, Buck-
eridge et al. (2019) assigned them to shells of
Coronula bifida; however, these specimens are iden-
tified with C. barbara by having parietal ribs with
widely spaced prominent growth ridges. Coronula di-
adema from the Lower Pleistocene Ofuna Formation
(Koizumi and Matsushima, 1992) and Lower Pleisto-
cene Kakegawa Group (Tanaka, 1992) are also iden-
tical with C. barbara of the presence of widely spaced
prominent growth ridges on parietal ribs.

Material examined: MFM143055-143056 (lat-
erals) from Loc. C04; MFM 143057 (lateral/carinola-
teral) from Loc. C05; MFM 143058 (articulated com-
partments with rostrum, lateral, and carinolateral)
from Loc. C06; MFM143059-143060 (rostrum) from
Loc. C07; MFM143061 (rostrum), MFM 143062 (ar-
ticulated compartments with lateral, carinolateral, and
carina), and MFM 143063 (articulated compartments
with lateral, carinolateral, and carina) from Loc. COS;
MFM143064 (articulated compartments with lateral.
carinolateral, and carina) from Loc. C13.

Fossil occurrences of Japan: Locs. C04, B, and F;
Higikata Formation, Early Pleistocene; Locs. CO05,
CO06, B, and F, Dainichi Formation, Early Pleistocene;
Loc. C07, Aburayama Formation, Early Pleistocene;
Loc. C08, Onma Formation, Early Pleistocene; Loc.
C13, Shinzato Formation, Early Pleistocene; Loc. D,
Ofuna Formation, Early Pleistocene.

Geologic range of Japan: Early Pleistocene (ca
2.4-1.0 Ma).

Other fossil occurrences: Pliocene of England
(Darwin, 1854; Collins et al., 2014), Italy (De Ales-
sandri, 1906; Menesini, 1968), and California, USA
(Zullo, 1969).

Coronula bifida Bronn, 1831
(P1. 2, figs. 3a-9b)

Coronula bifida Bronn, 1831, p. 126; De Alessandri,
1895, p. 302, pl. 3, figs. 7a—7b; De Alessandri,
1906, p. 315, pl. 18, figs. 8—1b; Hayashi, 2013, p.
163 (synonymy).

Coronula dormitor Pilsbry and Olsson, 1951, p. 202,
pl. 11, figs. 1-5 (junior synonym by Bianucci et
al., 2006a, p. 118).



Coronula bifida bifida: Menesini, 1968, p. 387, pls.
1-3, pl. 4, figs. 1, 3, 5.

Coronula diadema: Tanaka, 1992, p. 34, figs. 2-6;
Mimoto, 2001, figs. 1-2b.

Diagnosis: Shell globose; longitudinal parietal ribs
on compartments gently convex, usually bifurcated,
furrowed by densely crenated fold; buttresses irregu-
larly branched (modified from De Alessandri, 1895, p.
302).

Remarks: Kim et al. (2020) assigned all Japanese
fossils to Coronula bifida and mapped their occur-
rences, based upon Buckeridge et al. (2019). However,
examination of MFM collections suggests the exist-
ence of five species belonging to Coronula in the Plio-
cene—Pleistocene deposits of Japan. Furthermore, the
specimens listed in Hatai (1938, 1939) have never been
illustrated and should be revisited. For the time being,
it is more correct to think that there are multiple species
for Japanese fossils, as in Buckeridge et al. (2019).

Material examined: MFM143065—143068 (rostra,
laterals, carina) from Loc. C05; MFM143069-143073
(rostrum, laterals) from Loc. C06; MFM 143074 (ar-
ticulated compartments with rostrum and laterals)
from Loc. C09; MFM 143075 (lateral) from Loc. C10;
MFM143076-143077 (laterals) from Loc. Cl1;
MFM143078 (rostrum) from Loc. C12; MFM 143080
(disarticulated compartments) from Loc. Cl4;
MFM143081-143084 (rostrum, carinolaterals/lat-
erals) from Loc. C15; MFM 143085 (carinolateral/lat-
eral) from Loc. C16; MFM 143099 (carinolateral/lat-
eral) from Loc. C17.

Fossil occurrences of Japan: Locs. C05, C6, and E,
Dainichi Formation, Early Pleistocene; Loc. C07,
Aburayama Formation, Early Pleistocene; Loc. C09,
Zukawa Formation, Late Pliocene; Loc. C10, Ananai
Formation, Late Pliocene—Early Pleistocene; Locs.
C11 and G, Nobori Formation, Early—Late Pliocene;
Loc. C12, Takanabe Formation, Late Pliocene—Early
Pleistocene; Loc. C14 and C15, Shinzato Formation,
Early Pleistocene; Loc. C16, Yonahama Formation,
Early Pliocene—Late Pliocene; Loc. C17, Tentokuji
Formation, Early Pleistocene.

Geologic range of Japan: Early Pliocene—Early
Pleistocene (ca 4.3—1.9 Ma).

Other fossil occurrences: Pliocene of Ecuador
(Pilsbry and Olsson, 1951; Bianucci et al., 2006b);
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Pliocene—Pleistocene of Italy (De Alessandri, 1906;
Menesini, 1968) and Taiwan (Buckeridge et al., 2018;
2019).

Coronula diadema (Linnaeus, 1767)
(Pls. 3-4)

Lepas diadema Linnaeus, 1767, p. 1109.

Coronula diadema: Lamarck, 1818, p. 387; Hayashi,
2013, p. 163 (synonymy).

Coronula macsotayi Weisbord, 1971, p. 91, pl. 20,
figs. 14 (junior synonym by Bianucci et al.,
2006Db, p. 329).

Diagnosis: Shell crown-shaped with convex ribs
and crenated edges, crossed by narrow, beaded
growth ridges; basal edges of ribs crenated; radii as
wide in upper part as parietes in lower part, about 12
thickness of whole plate; orifice larger than basal
opening; terga vestigial or absent; scuta small and em-
bedded in thick opercular cuticle; sheath descends al-
most to basal inner edge of wall; outer edge of wall
much deeper in host's skin than inner edge (after Fos-
ter, 1978, p. 116).

Remarks: This species is the common epibiont on
the humpback whale, Megaptera novaeangliae, from
the Atlantic, Pacific, and Indian oceans (Hayashi,
2013; Ten et al., 2022). The oldest record of Japan is
known from the Early Pleistocene Koshiba Formation
(Yokoyama, 1910) and Obama Formation (Ozaki,
1958).

Material examined: MFM143086-143090 (com-
plete shells), MFM 143091 (articulated compartments
with lateral, carinolateral, and carina), and
MFM143092 (lateral) from Loc. CO1; MFM143093—
143094 (laterals) from Loc. C02; MFM 143095 (com-
plete shell) from Loc. COS.

Fossil occurrences of Japan: Loc. CO1, Ichijiku
Formation, Middle Pleistocene; Loc. C02, Miyata
Formation, Middle Pleistocene; Loc. C08, Onma For-
mation, Early Pleistocene; Loc. A, Koshiba For-
mation, Early Pleistocene; Loc. C, Obama Formation,
Early Pleistocene.

Geologic range of Japan: Early Pleistocene (ca
1.71 Ma)-Recent.

Other fossil occurrences: Pliocene of Ecuador (Bi-
anucci et al., 2006b); Pleistocene of Italy (Dominici et
al., 2011), Cyprus (De Alessandri, 1906), Venezuela
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(Weisbord, 1971), Galapagos Islands (Zullo, 1986),
New Zealand (Beu, 1971; Buckeridge, 1983), Vanu-
atu (Bianucci et al., 2006a), and Rodrigues Ridge
(Gale, 2020).

Coronula reginae Darwin, 1854
(Figs. 2.5a-2.5¢)
Coronula reginae Darwin, 1854, p. 419, pl. 15, fig. 5,
pl. 16, fig. 4.
Coronula reginae: Hayashi, 2013, p. 163 (synonymy).

Diagnosis: Shell low, conical with flattened ribs
which have crenate lateral edges and crossed by deli-
cate, beaded growth-ridges; basal edges of ribs crenu-
lated; radii considerably narrower in upper part than
lower part of parietes, and not more than 14 thickness
of the whole plate; orifice larger than basal opening,
basal edge of sheath free. Terga absent; scuta small
and embedded in opercular cuticle; 1/4 to 12 whole
diameter embedded in skin of whale (after Foster,
1978, p. 116).

Remarks: The present specimens from the Lower
Pleistocene Onma Formation represent the first fossil
and oldest record of C. reginae. This species is known
as the obligate epibiont of baleen whales from Arctic,
Atlantic, North Pacific, Indian, and Antarctic oceans
(Ten et al., 2022).

Material examined: MFM 143096 (complete shell)
from Loc. COS.

Fossil occurrences of Japan: Loc. C08, Onma For-
mation, Early Pleistocene.

Geologic range of Japan: Early Pleistocene (ca
1.5-1.0 Ma)—Recent.

Coronula sp.
(Figs. 2.2a-2.3¢)

Remarks: Karasawa and Kobayashi (2022) reported
the carinolateral/lateral and rostral compartments of an
unnamed species of Coronula from the Middle Pleisto-
cene Atsumi Group. After that, Collareta et al. (2022)
suggested that these specimens had great affinities with
the species of Cetopirus. However, compartments from
the Atsumi Group have transverse interlocking crenula-
tions of ribs, not seen in Cefopirus. Therefore, the taxo-
nomic status of these specimens is retained.

Material examined: MFM 142475 (lateral/carinola-
teral) and MFM 142999 (carina) from Loc. C03.

Fossil occurrences of Japan: Loc. C03, Toyohashi
Formation, Middle Pleistocene.

Geologic range of Japan: Middle Pleistocene (ca
0.4 Ma).

Genus Cryptolepas Dall, 1872

Type species: Cryptolepas rachianecti Dall, 1872,
by original designation.

Diagnosis: Shell depressed with body-chamber
shortly cylindric; parietes bearing radial lamellar folds
which are irregularly branched in adults, not forming
outer wall; sheath grooved transversely; radii moder-
ately developed; basis membranous; opercular valves
present (modified from Pilsbry, 1916, p. 279).

Cryptolepas rachianecti Dall, 1872
(Figs. 2.1a-2.1d)
Cryptolepas rachianecti Dall, 1872, p. 300.
Cryptolepas rachianecti: Pilsbry, 1916, p. 279, pl. 66,
figs. 1-5a (synonymy).

Diagnosis: Almost wholly embedded in host’s
skin, mostly on head and back, only opercular mem-
brane and parts of radii or sometimes more promi-
nent ribs exposed; compartments normally having
30 ribs and 30 lobes; having four ribs on each of
parietes; radial ornamentation denticulated with al-
acal ornamentation of adjacent compartment; ribs
on compartments finely striae vertically and crenu-
lated at edge; sheath very long, not quite reaching
to base, transversely grooved, and not overhanging
or prominent on its basal margin; radii usually as
thick as compartments, their edges intricately
sculptured with crimped sutural laminae; terga ab-
sent or rudimentary; scuta piled up by caustic layers
(adapted from Hayashi, 2012, p. 112).

Remarks: The specimen corresponds to the carinol-
ateral or lateral compartment of a cylindric form de-
scribed by Pilsbry (1916, p. 280, pl. 66, figs. 2—2a).
The present specimen from the Upper Pleistocene
Shinzato Formation represents the first fossil record
for Cryptolepas rachianecti from Japan. This species
is typically attached to skins of the gray whale,
Eschrichtius robustus, from the North Pacific
(Hayashi, 2013; Ten et al., 2022).

Material examined: MFM 143097 (carinolateral/lat-
eral) from Loc. C14.



Fossil occurrences of Japan: Loc. C14, Shinzato
Formation, Early Pleistocene.

Geologic range of Japan: Early Pleistocene (ca
2.5-1.9 Ma)-Recent.

Other fossil occurrences: Upper Pliocene—Lower
Pleistocene of Ecuador (Taylor et al., 2022); Holo-
cene of The Netherlands (Bosselaers and Collareta,
2016).

Coronulidae, genus and species indeterminate
(Figs. 2.4a-2.4b)

Remarks: The specimen is only represented by an
incomplete, isolated carinolateral/lateral compart-
ment. The compartment is thin, the flattened paries is
longitudinally striated with seven transverse ridges,

the sheath is long, a narrow radius has a dentate

Bulletin of the Mizunami Fossil Museum, vol. 50, no. 1

margin, and the ala is also narrow. It is somewhat sim-
ilar to the compartment of Tubicinella major Lamarck,
1802, from the Atlantic and South oceans, but differs
by the absence of rounded transverse ridges of the par-
ies. Although the specimen is compared with an old-
type compartment of Cefolepas hertleini Zullo, 1969,
from the Upper Pliocene San Diego Formation of Cal-
ifornia, it lacks the longitudinally elevated ribs on the
paries. A further identification of it awaits the discov-
ery of more well-preserved material.
Material examined: MFM143098
teral/lateral) from Loc. C14.

Fossil occurrences of Japan: Loc. C14, Shinzato

(carinola-

Formation, Early Pleistocene.
Geologic range of Japan: Early Pleistocene (ca
2.5-1.9 Ma).

Fig. 2. 1a—d, Cryptolepas rachianecti Dall, 1872, MFM 143097 (carinolateral/lateral) from Loc. C14. 2a—
3¢, Coronula sp. from Loc. C03; 2a—c, MFM 142475 (lateral/carinolateral); 3a—c, MFM 142999 (carina).
4a-b, Coronulidae, genus and species indeterminate, MFM 143098 (carinolateral/lateral) from Loc. C14.
5a—c, Coronula reginae Darwin, 1854, MFM 143096 (complete shell) from Loc. C08. Scale bars =5 mm.
la, 2a, 3a, 4a, 5b, 5c, external; 1b, 2b, 4b, 3b, internal; 1c, 2c, 3c, lateral; 5a, dorsal; 1d, basal view.
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Explanation of Plates

Plate 1

Figs. 1a-3d. Cetopirus complanatus (Morch, 1853)
la—e, MFM 143050 (lateral/carinolateral) from Loc. CO1.
2a—d, MFM143051 (lateral/carinolateral) from Loc. CO1.
3a—-d, MFM 143053 (lateral/carinolateral) from Loc. CO1.
la, 2a, 3a, external; 1b, 2b, 2¢, 3b, internal; 1c, 1d, 3¢, 3d, lateral view;
le, 2d, close-up images of terminal transverse loops of ribs.

Figs. 4a—7b. Coronula barbara Darwin, 1854

4a—4c. MFM143061 (rostrum) from Loc. COS.

5. MFM143062 (articulated compartments with lateral, carinolateral,
and carina) from Loc. CO08.

6a—c. MFM143063 (articulated compartments with lateral, carinola-
teral, and carina) from Loc. COS.

7a—b. MFM 143064 (articulated compartments with lateral. carinola-
teral, and carina) from Loc. C13.

4a, 5, 6b, 7b, external; 4b, 6¢, internal; 6a, 7a, dorsal; 4c, 6¢, lateral

view.

Scale bars = 5 mm except for figs. 1e and 2d.
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Plate 2

Figs. 1a-2b. Coronula barbara Darwin, 1854
la—c. MFM 143060 (rostrum) from Loc. CO7.
2a—b. MFM143058 (articulated compartments with rostrum, lateral, and
carinolateral) from Loc. C06.

la, 2b, external; 1b, internal; 2a, dorsal; 1c, lateral view.

Figs. 3a-9b. Coronula bifida Bronn, 1831
3a—c. MFM143065 (lateral) from Loc. CO5.
4a—c. MFM 143066 (rostrum) from Loc. CO05.
S5a—c. MFM 143067 (carina) from Loc. C05.
6a—b. MFM 143068 (lateral) from Loc. COS5.
7a—c. MFM143081 (rostrum) from Loc. C15.
8. MFM 143080 (disarticulated compartments) from Loc. C14.
9a—b. MFM143074 (articulated compartments with rostrum and laterals)
from Loc. C09.
3a, 4a, Sa, 6a, 7a, 8, 9a, external; 3b, 4b, 5b, 6b, 7b, 9b, internal; 3c, 7c, Sc,
lateral view.

Scale bars =5 mm.
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Plate 3

1a—7¢. Coronula diadema (Linnaeus, 1767)

la—b. MFM143095 (complete shell) from Loc. COS.

2a—c. MFM 143092 (lateral) from Loc. CO1.

3a—c. MFM 143086 (complete shell) from Loc. CO1.

4a—c. MFM 143087 (complete shell) from Loc. CO1.

S5a—b. MFM143091 (articulated compartments with lateral, carinolateral,

and carina) from Loc. CO1.

6a—c. MFM 143088 (complete shell) from Loc. CO1.

7a—c. MFM 143089 (complete shell) from Loc. COl.

la, 3a, 4a, 6a, 7a, dorsal; 1b, 2a, 3b, 4b, 5a, 6b, 7b, external; 2b, 5b, inter-
nal; 2c, lateral; 2¢, 3¢, 4c, 6¢, 7¢, basal view.

Scale bars =5 mm.
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