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TERTIARY AND QUATERNARY GASTROPODA OF OKINAWA

By F. Stearns MacNEemwL

ABSTRACT

The general geology of the Ryukyu Islands is summarized as
a background to the discussion of the stratigraphy of the fos-
siliferous Tertiary and Quaternary rocks. The following strati-
graphic units are recognized; the Shimajiri formation, consist-
ing of the Yonabaru clay member (late Miocene) in the lower
part of the exposed section, and the Shinzato tuff member
(Miocene or Pliocene) in the upper part; and the Ryukyu
group, consisting of, in ascending order, the possibly contem-
poraneous Nakoshi sand (Pliocene) and Chinen sand (Plio-
cene), the Naha limestone (Pliocene), the Yontan limestone
(Pleistocene), and the Machinato limestone (Pleistocene).
Raised beach deposits (Post-Pleistocene) are not discussed in
this report. One well on Okinawa penetrated about 2,500 feet of
the Shimajiri formation not exposed at the surface. The unex-
posed part of the formation is not named.

A total of 333 species, subspecies, and varieties are treated
systematically. The number of species obtained from each rock
unit is: Yonabaru clay member of the Shimajiri formation 118,
Shinzato tuff member of the Shimajiri formation 91, Chinen
sand 71, Nakoshi sand 28, Naha limestone 55, Yontan limestone
46. Ninety-seven species, 6 subspecies, and one variety are
described as new (see pl. 20). Six new genera and one new
subgenus are described: Tostatrochus, Loochooia, Nihonophos,
Unedogemmula, Pinguigemmula, Nihonia, and Alticlavatula
(subgen. of Clavatula). 'The present treatment of Makiyamaia
may be its first valid usage. It is a manuscript name of
Kuroda’s which was used in a plate legend by Kira in combi-
nation with a specific name but no other explanation. Ac-
cording to present rules this does not validate the name.

An analysis is made of the geographical relationships of the
fauna of each formation to determine possible climatic changes
in the area. In general, progressive cooling took place from
Miocene to early Pliocene time, followed by warming in middle
or late Pliocene time. The Pleistocene deposits represent
warm stages.

Bathymetric interpretations based on dredging and collecting
records for surviving representatives or close relatives of the
fossil species indicate that the Yonabaru clay and Shinzato tuff
members of the Shimajiri formation were deposited in moder-
ately deep water—at least 150 to 300 fathoms, and 200 to 400
fathoms, respectively. The Shimajiri formation probably rep-
resents deposition on the side of a trench corresponding to the
present Ryukyu trench. The Chinen sand appears to have been
deposited in water between 50 and 100 fathoms deep; the
Nakoshi sand in less than 50 fathoms. The Naha limestone
has an indicated depth of about 20 to 30 fathoms, suggesting
that it is either a lagoon deposit or an insular shelf deposit.
The Yontan limestone is mostly a shallow reef detritus, prob-
ably deposited in water 10 fathoms deep or less.

INTRODUCTION

The fossil gastropods dealt with in this report were
collected during the course of geologic mapping of
Okinawa from 1946 to 1948. The project was part of
the Pacific Geologic Mapping Program carried out by
the U.S. Geological Survey in cooperation with the
Office of Chief of Engineers, U.S. Army.

Regional geologic features are discussed in relation to
the origin, structure and history of the Tertiary and
Quaternary deposits from which the fossils were ob-
tained. Stratigraphic units are recognized which differ
somewhat from those used in earlier reports, mainly
Japanese. Some of the stratigraphic units used earlier
have been subdivided and parts of them have been recor-
related or reassigned to other formations or groups.
One name has been abandoned. The stratigraphic con-
cept outlined here results from the work of all members
of the U.S. Geological Survey party but the writer is
solely responsible for the statements made herein.
Raymond A. Saplis helped prepare the lithologic
descriptions.

Geologists who participated in the mapping and
fossil collecting were H. William Burke, Gilbert C.
Corwin, McClelland G. Dings, Maxim M. Elias, Delos
E. Flint, Warren P. Fuller, F. Stearns MacNeil, and
Raymond A. Saplis. Invertebrate fossils have been
placed in the hands of various specialists and reports
on the following groups are in preparation or have
been published: Echinoidea (C. Wythe Cooke, pub-
lished in 1954), Gastropoda (F. Stearns MacNeil),
Pelecypoda (F. Stearns MacNeil), Scaphopoda (Wil-
liam K. Emerson), smaller Formaninifera (Leslie W.
LeRoy), larger Foraminifera (W. Storrs Cole),
Brachiopoda (G. Arthur Cooper, published in 1957),
Corals (John W, Wells).

GENERAL GEOLOGY OF OKINAWA AND THE RYUKYU
ISLANDS

LOCATION
The Ryukyu Islands (fig. 1) form one of the island

arcs of the western Pacific, extending from southern
Japan to the northern end of Formosa. The convex

1



2 TERTIARY AND QUATERNARY GASTROPODA OF OKINAWA

side of the islands faces the Philippine Sea and the
shallow East China Sea lies behind them. The island
of Okinawa lies about midway in the Ryukyu Islands

Apparently the first information on the geology of
Okinawa to be published is a description of its terrain
and rocks in the narrative of Commodore M. C. Per-
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FicurB 1.—Map of Ryukyu Islands showing location of Okinawa and area covered by index map of fossil localities (pl. 21).

between latitudes 26°04” and 26°52’ north and longi-
tudes 127°38’ and 128°20” east.

PREVIOUS WORK ON OKINAWA

A summary of the contributions to the geology ot
the Ryukyu Islands prior to 1935 is given by Hanzawa
(1985) and his account should be consulted as a sup-
plement to the present summary. No attempt is made
to repeat his commentary or to include all of his bibli-
ographic references, a number of them being to papers
in the Japanese language.

ry’s mission (Jones, 1856). According to Hanzawa,
Déderlein (1880-84) was the first to point out the exist-
ence of parallel ares of volcanic and sedimentary rocks
in the Ryukyus.

The first geologic map and a brief account of the
geology of Okinawa was published by Kada (1885),
and he appears to have been the first to use the names
Shimajiri and Naha in at least an informal strati-
graphic sense. According to Hanzawa, Kada’s map was
the basis for Koto’s interpretation of the structure of
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the Ryukyu Islands, the first really important contri-
bution. Koto (1897) pointed out the three-fold divi-
sion of the Ryukyu Islands into an inner volcanic zone,
a complex middle zone of Paleozoic metamorphic and
igneous intrusive rocks, and an outer zone of young
Tertiary rocks. He also detected great rifts radial to
the Ryukyu are.

Certainly the first papers not in Japanese which deal
with the geology of Okinawa in more than brief state-
ments are two by Yoshiwara (Tokunaga) both of which
appeared in 1901. The second of these summarizes
earlier work and among the citations is a list of fossils
from Okinawa reported by Furet (1860), which accord-
ing to the identifications were believed erroneously to
be Cretaceous species. Tokunaga’s work included a
simple geologic map that shows roughly the distribu-
tion of several types of Paleozoic rocks, Tertiary sands
and shales, and raised reef limestone. A tabulation is
given for the types of rock and their dip and strike
observed on numerous traverses, and the rocks of Oki-
nawa are compared with those of other islands in the
arc. There are some good descriptions of the lithology,
bedding, and attitude of the Tertiary sands and shales,
and of the raised reef limestone. Fossils are listed,
mostly as genera.

In 1925 Yabe and Hanzawa (1925) reported on the
Foraminifera in four samples sent them from Okinawa,
two from the Naha limestone as used here, one from
the Yonabaru clay member of the Shimajiri formation
as used here, and one from the Nakoshi sand as used
here. They regarded the Naha limestone as pre-
Pleistocene. They regarded the Yonabaru clay mem-
ber and Nakoshi sand as not very different in age despite
the faunal dissimilarities. They thought that some
elements from the Yonabaru indicated a fauna which
might range from deep tropical to shallow boreal water.
They regarded the fauna of the Nakoshi sand as similar
to recent shallow water faunas of the Philippines.

After their joint paper was prepared Hanzawa
visited Okinawa to collect additional material and
published a note that appeared the same year (Han-
zawa, 1925). The formation to which all of his samples
should be assigned in terms of the present report is not
certain, but, except for Nakoshi, it seems likely that all
of his samples came from the Yonabaru clay member
of the Shimajiri formation as used here. The name
Shimajiri group was proposed for all of the beds ex-
posed below the limestone.

Hanzawa spent additional time in Formosa and the
Ryuku Islands from 1929 to 1933, which work resulted
in a comprehensive treatment of the geology of the
Ryukyu Islands (Hanzawa, 1935a, b). New geologic

maps were included for the islands. Aside from his
previous usage of Shimajiri group, formal strati-
graphic nomenclature was used in this report for the
first time. Shimajiri group was changed to Shimajiri
beds and, as before, the name was used for all beds
below the base of the limestone. The type area was
Shimajiri-gun in southern Okinawa but no type section
was specified. The name was used for the entire sec-
tion of sands, silts, tuffs, and clays below the limestone
on all of the islands where this sequence occurs from
Miyako-jima to Kikaiga-shima. A pumice bed several
meters thick was mentioned as occurring in the upper
part of the Shimajiri beds on Kikaiga-shima but no
mention was made of pumice or tuff on Okinawa. The
Shimajiri beds were stated to be rich in Foraminifera
but apparently no Mollusca were found in any part of
them in their type area in southern Okinawa. How-
ever, Mollusca were found at several localities near
Nakoshi in northern Okinawa and collections from
the area were later to become the subject of a paper by
Nomura and Zinbo (1936). While the fossiliferous
beds at Nakoshi were a part of the Shimajiri beds of
Hanzawa, it is the Nakoshi sand of this report and is
regarded as a formation of the Ryukyu group rather
than part of the Shimajiri formation. The unfortunate
circumstance of having the only described fossils from
the Shimajiri prove to be from another unit results en-
tirely from the discovery that the 30 feet or less of beds
at the top of Hanzawa’s Shimajiri beds are separated
from the lower beds by an unconformity, and that the
sandy beds above the unconformity are conformable
with and grade into the overlying limestone.

The raised reef limestones were called in Hanzawa’s
report the Riukiu limestone, a term used throughout
the Ryukyu Islands. The Riukiu limestone of Han-
zawa consists of three unconformable and faunally
distinet units, which, together with the Nakoshi sand
and Chinen sand constitute the Ryukyu group as here
used.

A third stratigraphic term used by Hanzawa was
the Kunigami gravel. The Kunigami, as he mapped it,
consists of lateritic soils and gravels; there is a wide
range in clastic components of the gravel from place
to place depending on the type of rock from which 1t
was derived. Hanzawa stated that in an earlier paper
in Japanese he had regarded the Kunigami gravel as
contemporaneous with the basal gravel of the “Riukiu
limestone” but more recently had determined that the
Kunigami rests unconformably on the “Riukiu lime-
stone.” Work done by the writer and his associates
indicates that both of Hanzawa’s views are partly cor-
rect. The interpretation reached by the Survey party
is that part of his Kunigami is the residuum of the
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limestone units and that part is gravel that once inter-
tongued with now dissolved reef limestones along the
shoreward margin of the former reefs. Similar gravel
deposits are still found intertonguing with limestone
in areas where the limestone beds are not leached.
Several short notes by other Japanese paleontolo-
gists followed Hanzawa’s papers. Nomura and Hatai
(1936) listed several fossils collected from limestone
near Naha (the Naha limestone of this paper) and
assigned an early Pliocene age to the fauna. An
interesting observation in this paper is the statement
that the fossils from the limestone near Naha show it
to be of about the same age as the Simaziri beds near
Nakoshi, and that possibly the limestone near Naha
might be a limestone facies of the Simaziri beds and
not a part of the Riukiu limestone. This suggestion

agrees as far as correlation is concerned with the find--

ings of Survey geologists that the Nakoshi sand belongs
to the same depositional sequence as the Naha lime-
stone. The Nakoshi sand (and the equivalent Chinen
sand) is conformable with the Naha limestone above it.
The Chinen sand unconformably overlies the Shimajiri
formation.

Nomura (1938) published another short note on
mollusks from Okinawa, Ie-shima, and Kume-shima.
The fossils from Okinawa were from Hanezi-mura
(=Hanechi?=Nakoshi?). None was regarded as new
and their known ranges were given. Some had been
known previously in deposits as old as Miocene; some,
only as Recent species.

Another addition to the fossil mollusks known from
Nakoshi was made by Yabe and Hatai (1941b).
They confirmed the Pliocene age of the Nakoshi fauna
and stated that all the fossils except for a new species
of Haliotis occur in the Byoritzu beds of Formosa.

Yabe and Hatai (1941a) published a second note in
1941 which dealt mainly with two species of Pecten,
L. (Amussiopecten) praesignis Yokoyama and 2.
naganumanus Yokoyama, from limestone near Naha.
The ranges of the species were discussed and it was
pointed out that while 7. praesignis ranges from the
Miocene to the lower Pliocene and 7. naganumanus
from the lower Pliocene to the Pleistocene, the lime-
stone near Naha is the first place where they have been
found occurring together.

C. Wythe Cooke’s (1954) paper on the fossil echi-
noids from Okinawa is the first of the present series
on fossils collected by the Geological Survey party.
Cooke did not use the stratigraphic nomenclature fi-
nally adopted for Okinawa but stated the echinoids are
from “the lower, partly sandy division of the Ryukyu
limestone of recent authors.” Some are from the

Nakoshi sand; others, from the Naha limestone of this
report.

The second paper of the series is the one on the fossil
brachiopods by G. Arthur Cooper (1957) who made
use of the U.S. Geological Survey collections as well
as fossils obtained independently by the U.S. National
Museum. Cooper used the stratigraphic names of the
present report with the exception of Shimajiri forma-
tion, treating the Yonabaru clay and Shinzato tuff as
independent formations.

GEOLOGIC PROVINCES

There are three distinct geologic provinces in the
Ryukyu Islands represented by three roughly concen-
tric arcs of islands, although Okinawa contains parts
of two provinces. The innermost arc, or “fire ring,”
is composed of volcanic islands, some of them being
active volcanoes. Most of the volcanic islands are con-
centrated between Okinawa and Japan in the northern
half of the Ryukyu Islands, but volcanic islets are pres-
ent in Senkaku-gunto north of Iriomote and probably
Daiton Volcano at the extreme northern tip of Formosa
belongs to the same line of activity. The middle arc
consists of metamorphosed Paleozoic rocks in which
there is some close folding and large scale thrusting.
Subordinate igneous dikes cut the Paleozoic rocks. The
outer ring, of which there are only three geographic
elements, Kikaiga-shima, southern Okinawa and some
small islands lying east of southern Okinawa, and
Miyako-jima, is composed of unconsolidated late
Miocene and Pliocene sedimentary rocks. Part of the
sediments of the outer ring are deep water deposits and
they appear to have been raised to their present posi-
tion from a position on the west slope of the Ryukyu
Trench. Some lower Tertiary and lower middle Ter-
tiary sediments rest on the Paleozoic rocks on some
islands of the middle arc. Pliocene and Pleistocene
raised reef limestones may occur on islands of all three
arcs.

STRATIGRAPHY
PRE-TERTIARY ROCKS OF OKINAWA

The pre-Tertiary rocks of Okinawa consist of partly
metamorphosed sedimentary rocks with subordinate
dikes and sills. The metamorphic rocks (probably all
of late Paleozoic age) include greenstone, phyllite, clay-
slate, sandstone, chert, and crystalline limestone. They
form the mountains of the main are of the island from
Yontan-zan northward, the mountains of Motobu
Peninsula, and they underlie the reef limestones of Te-
shima and the Kerama-retto; whether they underlie
the Teritary rocks of southern Okinawa is not known.
Igneous intrusions of rhyolite porphyry, andesite



GENERAL GEOLOGY OF OKINAWA AND THE RYUKYU ISLANDS 5

porphyry, and hypersthene andesite cut the metamor-
phic rocks. The age of the igneous intrusions could be
as old as very late Paleozoic or as young as early Ter-
tiary. No Mesozoic rocks have been identified in the
Ryukyu Islands and unless some of the intrusives are
of that age none are present. Hanzawa (1935) sug-
gested that during Mesozoic time a great “Riukiu
Cordillera” occupied the present site of the Ryukyu
Islands and that most of the regional metamorphism
took place during its upheaval.

No fossils have been found in the sandstone, phyllite,
and greenstone. The limestone has yielded some non-
diagnostic crinoid stems on Ie-shima, and in Motobu
Peninsula Hanzawa collected some highly crystallized
fusulinids of the genera Neoschwagerina, Parafusuling,
and Verbeekina which indicate a Permian age, at least
for the limestone.

LOWER AND MIDDLE TERTIARY ROCKS OF THE
RYUKYU ISLANDS

Rocks of early Tertiary age are found in Ishigaki in
the southern Ryukyu Islands and rocks of middle Ter-
tiary age are found on several islands of the Yaeyama
group. Both lower and middle Tertiary rocks are
found on Tanega-shima in the Osumi group. If rocks
of early or middle Tertiary age are present in the Oki-
nawa group they underlie the exposed upper Tertiary
rocks at depths below sea level.

Although the evidence is still incomplete, Otuka
(1938) dated the latest crustal deformation in the
Ryukyu area as late Oligocene. This was based on the
fact that in Tanega-shima the Kukinaga beds, which
are dated as early Miocene, rest unconformably on in-
tensely folded Kumage beds which are dated as Eocene
or early Oligocene. The Miyara beds, which occur only
on the two islands in the Yaeyama group, Ishigaki and
Kobama, are dated as late Eocene on the basis of Pellati-
spira madrezi Hantken, a foraminifer. According to
Hanzawa they are tilted in various directions at steep
angles. The Miyara beds are overlain by the Yaeyama
coal-bearing beds of Miocene age, the lowest part being
dated as Burdigalian by Hanzawa. The Yaeyama coal-
bearing beds are cut by numerous faults but are only
slightly tilted.

The oldest post-Paleozoic rocks on Okinawa are those
of the Shimajiri formation, the oldest exposed part of
which is believed to be of late Miocene age. Over 4,000
feet of the Shimajiri formation was penetrated in a well
near Yonabaru in southern Okinawa. All of the ex-
posed part of the Shimajiri formation is believed from
a study of the smaller Foraminifera by L. W. LeRoy
(written communication, 1946) to be equivalent to the
upper 1,500 feet in the well. The beds at 4,000 feet,

still assigned to the Shimajiri formation, are believed
by LeRoy to be no older than middle Miocene.

It seems likely that the Kukinaga beds of Tanega-
shima, the Yaeyama coal-bearing beds of Ishigaki and
Kobama, and the Shimajiri formation of Okinawa all
belong to the same regional regimen and that the lowest,
still unknown part of the Shimajiri formation may
prove to be of the same age as the Kukinaga beds to the
north and the Yaeyama coal-bearing beds to the south.
According to Hanzawa the Shimajiri beds are not pres-
ent on Tanega-shima, but he may have been thinking
in terms of the Pliocene Nakoshi sand of this report.
Information available at present does not rule out the
near equivalence of at least the lower part of the Shima-
jiri formation in the Yonabaru well with the Kukinaga
beds and the Yaeyama coal-bearing beds.

TERTIARY AND QUATERNARY ROCKS OF OKINAWA

The oldest Tertiary rocks (late Miocene and early?
Pliocene) of Okinawa are restricted to the southern
part of the island and to some islands lying east of
southern Okinawa., Here clays and sands of the
Shimajiri formation form the basement for the over-
lying Ryukyu group. Younger Tertiary and Quater-
nary sands, gravels and limestones of the Ryukyu group
(Pliocene and Pleistocene) are widespread at medium
and low altitudes. In general, gravel, gravelly lime-
stone, and sand predominate nearest to the Paleozoic
rocks; limestone with subordinate sand farthest from
the Paleozoic rocks. The present occurrence of lime-
stone is fortuitous owing to solution. Limestone is
most prevalent in southern Okinawa, on the lower ter-
race slopes of central Okinawa, in Motobu Peninsula,
and on most of the outlying islands. Only one small
patch of limestone is known in northern Okinawa—
near sea level on the west side. If limestone was ever
extensive in northern Okinawa it has been removed by
solution.

The only formal stratigraphic names that have been
applied to the Tertiary and Quaternary formations of
Okinawa are those of Hanzawa, although some of his
names were used informally by earlier authors. The
present classification as well as the stratigraphic no-
menclature used differs from Hanzawa’s in several re-
spects and they are contrasted in the following table.
(Fig. 2.)

MIOCENE OR PLIOCENE—SHIMAJIRI FORMATION
UNEXPOSED LOWER BEDS IN THE YONABARU WELL (MIOCENE)

The lower, unexposed part of the Shimajiri forma-
tion, which is known at present only from the cuttings
of two wells, is not assigned to a named member. The
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deeper well, drilled near Yonabaru, penetrated to a
depth of 4,036 feet. The well started an estimated 300
to 500 feet below the top of the Shimajiri formation.
Allowing for an approximate thickness of 200 feet for
the Shinzato tuff member, the well is believed to have
been spudded in approximately 100 to 300 feet below
the top of the Yonabaru clay member. According to
L. W. LeRoy (written communication, 1947) the Fo-
raminifera indicate that the exposed part of the Yona-
baru clay member is represented by the upper 1,500 feet
in the Yonabaru well. The well thus penetrated some
2,500 feet of beds not exposed at the surface.

The lithology of the unexposed lower beds will be
described by LeRoy. It contains some gray sands and
shales similar to the exposed part of the formation, but

in addition it contains red shales and graywacke sand-
stones unlike any of the exposed beds.

Neither the base nor the contact of the Shimajiri
formation with the Paleozoic rocks is known. The
Yonabaru well did not pass out of the formation and
there are no well data near the Paleozoic outcrops.

The lowest beds penetrated in the well contain Fo-
raminifera that are believed to be no older than middle
Miocene.

YONABARU CLAY MEMBER (MIOCENE)

The name “Yonabaru clay member” is used for all of
the exposed part of the Shimajiri formation below the
upper tuffaceous and pumiceous zone. The Yonabaru
consists of bluish to gray silty to sandy clay, commonly
with hackly to conchoidal fracture (figs. 3, 4) and fine
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of the sediments referred to the Shimajiri beds by
Hanzawa on Kikaiga and Miyako are not known well
enough for generalizations, but on Okinawa the Shima-
jiri formation contains some deep-water faunas (forms
living in water at least as deep as 400 fathoms), and the
beds containing them were probably deposited on the
west slope of the Ryukyu trench. These beds have
been squeezed upwards with some distortion to their
present position above sea level by outward thrusting
of the Paleozoic rocks of the Ryukyu arc. Okinawa
is the only island on which both the Paleozoic rocks
and the Shimajiri formation occur together and on
which the contact relationships could possibly be seen.
Unfortunately, however, no exposures of the contact
west slope of the Ryukyu trench. These beds have
of the Shimajiri and the Paleozoic phyllite are known
in one area about a mile apart but the intervening area
is covered by gravel and limestone residues of the
Ryukyu group. The contact may be a fault but its
existence could not be verified (fig. 5, a—a’). Several
faults paralleling the outcrop of the Paleozoic rocks
and forming blocks concentric with the Ryukyu arc
were observed within the Shimajiri formation. None
could be traced for any distance owing to poor expo-
sure. The movement of all concentric blocks from
their original position probably was upward, although
the total movement of individual blocks may have dif-
fered. Upward movement of successive concentric
blocks is suggested by the width of outcrop and by
dips observed within the Shimajiri formation, which in-
dicate an exposed section of over 5,000 feet—whereas
the Foraminifera show that all of the exposed section
correlates with the upper 1,500 to 1,800 feet in the well
near Yonabaru.

In general the Ryukyu arc appears to be cut by faults
radial to it, and wedges formed by these faults are dif-
ferentially depressed or raised. Some major wedges
raise the Palezoic rocks to form high mountains, some
maintain the Paleozoic rocks close to or just below sea
level, whereas other wedges are foundered and form
deep rifts such as Tokar Strait north of Amami-o-shima
and the strait between Okinawa and Miyako. A dif-
ference in age for some of the rifts might be assumed
because of the fact that Tokar Strait is an important
zoogeographic boundary across which land animals did
not migrate during low water stages of the Pleistocene,
whereas the strait between Okinawa and Miyako does
not seem to have been a barrier at that time. Radial
faults of lesser magnitude cross the island of Okinawa,
elevating and depressing alternate wedges or segments.
This condition is conspicuous along the east side of
northern Okinawa where faults transect a marine ter-
race. Adjacent segments of the terrace are raised or

depressed like piano keys, some sloping evenly to the
sea, others extending nearly horizontally to the coast
where they terminate as sea cliffs 200 to 300 feet high.

PALEONTOLOGY
NUMBER OF SPECIES

Prior to the present publication only 6 fossil gastro-
pods and 7 fossil pelecypods were described from Oki-
nawa. Five of the gastropods were described by No-
mura and Zinbo (1936), and one by Yabe and Hatai
(1941b). All are from the Nakoshi sand of this report.
The gastropods described by Nomura and Zinbo are:

Ciavus (Brachytoma) simazirianus
Pseudoraphitoma nakosiensis
Raphitoma gabusogana

Vewillum (Pusia) gabusoganum
Turbo yabei

Only one of these, 7urbo yabes, is believed to be pres-
ent in the Geological Survey collections and it is re-
garded as a synonym of Marmorostoma (Batillus)
gemmata (Reeve).

The one species described by Yabe and Hatai is
Haliotis gigantoides. This species is not represented in
the Geological Survey collections.

However, a large number of fossils identified as pre-
viously described species has been recorded from Oki-
nawa. No attempt is made to repeat the lists of other
authors. Most of the species are unfigured and com-
parison with them could not be made. Reference is
made to some of the figured species in the systematic
discussions.

The lists of Furet (1880-84) and Yoshiwara (Toku-
naga) (1901) have little but historic interest at the
present time yet they alone seem to have listed some
fossils from the Shimajiri formation as here restricted.
Nomura, in Yabe and Hanzawa (1925), listed 17 pelecy-
pods and 25 gastropods from the Nakoshi sand. No-
mura and Zinbo (1936) listed 56 pelecypods and 56
gastropods, of which 13 were new and a total of 29 were
figured. All of their species are from the Nakoshi
sand. Nomura and Hatai (1936) listed 11 pelecypods
and 7 gastropods, apparently all of them from the Naha
limestone. Nomura (1938) listed 12 pelecypods and 3
gastropods from the Nakoshi sand of Okinawa. In ad-
dition they listed 3 pelecypods and 1 gastropod from
beds equivalent to the Nakoshi sand on Kume-shima and
1 gastropod from limestone on Te-shima. Yabe and
Hatai (1941b) list 6 pelecypods and 8 gastropods, of
which one is new and 5 are figured. All of them are
from the Nakoshi sand. Yabe and Hatai (1941a) dis-
cuss and figure two species of Pecten from the Naha
limestone.
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In the present paper a total of 333 species of gastro-
pods are treated systematically. Of these, 73 are identi-
fied as previously described forms, 64 are compared to
species previously described (cf.), 54 are identified only
to the extent of indicating relationship to species pre-
viously described (aff.), 97 species, 6 subspecies, and
one variety are described as new, and 38 are indeter-
minate. About 150 pelecypods are to be considered in
a later report. The number of gastropod species re-
ported here by formation is as follows: Yonabaru clay
member 118, and Shinzato tuff member of the Shimajiri
formation 91, Chinen sand 71, Nakoshi sand 28 (as op-
posed to 56 reported by Nomura and Zinbo), Naha lime-
stone 55, Yontan limestone 46.

GEOGRAPHIC AND GEOLOGIC RANGE

The geographic and geologic ranges of the fossil
gastropod species are shown in separate columns ad-
joining the list of species on the distribution chart (pl.
20). One column shows the areas along the coast of
Asia where each species occurred at any time from the
Miocene to the Recent. The other column shows the
known geologic range of the species. These graphs are
intended for reference only and no general conclusions
are drawn from them,

In these columns unqualified identifications, sup-
posedly correct identifications (cf.), and new species
are plotted as solid lines. A few forms identified only
to genus are also plotted as solid lines. These are mostly
poorly preserved single specimens and the plotting in-
dicates merely the age of beds in which they were found ;
not that they are new or otherwise unique. Possible
new species which for one reason or another are identi-
fied only to their closest known relative (aff.) are
plotted as solid lines for the Okinawan occurrences and
for the outside occurrence of forms believed to be identi-
cal; the occurrence of the supposedly related named
species is indicated by a question mark (%).

NORTH-SOUTH GEOGRAPHIC AFFINITIES

A second series of distribution graphs (fig. 15) is
intended to show whether the fauna of each formation
had greater northern or southern affinities, and the
graph for each formation is contrasted with a graph
for the same species or species groups occurring in
modern seas. This analysis was made for the purpose
of showing any general climatic trends through time.
The writer does not feel, however, that it constitutes
an accurate comparison of the climate of any particular
period with the climate of today.

To avoid what might be purely nomenclatural re-
strictions an arbitrary system of plotting is used on
this chart. The units are termed “bio-units” and they
are defined as either unique spectes, a species plus all

Range
Southern ~ Okinawa-  Northern Number of bio-units
Formosa 0 10 20 30 40 50 60 70 80
Yontan limestone (Pleistocene)
Yontan bio- units still living:

Bio-units in Yontan li

—

Nahg limestone (Pliocene)
Naha bio-units still living:

T

Bio-units in Naha limestone:

'r_

Nakoshi sand (Pliocene)
Nakoshi bio-units still living:

g R o

k

T T

Bio-units in Nakoshi sand:

Chinen sand (Pliocene)
Chinen bio-units still living:

Bio-units in Chinen sand

Shinzato tuff member of the Shimajiri formation (Miocene or Pliocene)
Shinzato bio-units still living:

Bio-units in Shinzato tuff:

Yonabaru clay member of the Shimajiri formation (Miocene)

Yonabaru bio-units still living:

Bio-units in Yonabaru clay:

FIGURE 15.—Graphs contrasting the north-south range of the gastropods
of each formation with the range of the same bio-units still living.
The bio-units used are either a species, a species plus all its varieties,
or a species plus its closest related species.
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of its subspecies and varieties, or a species and its most
closely related species that may be separated from
it either geographically or stratigraphically. The units
used are not, therefore, biologic taxa although some
may be. The use of such bio-units makes it possible
to show relationships which would be obscured if only
named taxa were employed and they were plotted only
for the area where they occur.

Thus, a species plotted in the distribution chart (pl.
20) as occurring only in Okinawa might be plotted in
these graphs as a bio-unit occurring from Okinawa
southward because there is a very closely related species
in the Indonesian region but no known relative in
Japan. Likewise, a fossil species and a differently
named Recent species may be plotted against each
other; they are regarded as being the same kind of
animal and representing the same bio-unit, and pre-
sumably indicative of the same climatic environment.
Twenty-eight bio-units are plotted for the Nakoshi
sand and they all occur in recent seas. This does not
mean that all of the Nakoshi species are still living, but
rather that their linear descendants, even though they
may have changed enough to warrant another name,
still live in the area.

The imperfection of the fossil record may be the
greatest limitation to the correctness of the relation-
ships so determined. Kach formation contains more
bio-units known only in Okinawa and Formosa than are
known elsewhere in beds of the same age. However,
not one of the bio-units surviving in Recent seas is re-
stricted to this area; they now live only in Japanese
waters, only in Indonesian-Philippine waters, they
range from the Ryukyu Islands northward or the
Ryukyu Islands southward, or they are Indo-Pacific
in distribution. In spite of the obvious imperfection
of the fossil record, the large number of species de-
scribed from both Indonesia and Japan seems to justify
some attempt at comparison. The distribution of the
species in the Recent fauna is probably more accurately
known, but, considered alone, does not give any indica-
tion of how these mollusks might have shifted their
range through time.

The chart shows two trends which, inasmuch as they
appear to be reciprocal, probably result from the same
cause. The first is the ratio of the northward ranging
bio-units to the southward ranging bio-units. Disre-
garding the number of restricted bio-units, each for-
mation has a greater number of southward ranging
forms. The ratio of southward ranging bio-units over
northward ranging bio-units decreases, however, from
the Miocene to the early Pliocene and increases again
in the late Pliocene and Pleistocene. The Yonabaru
clay member of the Shimajiri formation has 28 bio-

units ranging southward and only 3 ranging north-
ward. The Shinzato tuff member of the Shimajiri
has 9 bio-units ranging from Okinawa to the south and
7 ranging to the north. The Chinen sand has 13 rang-
ing southward and 9 ranging northward. The Nakoshi
sand has 6 ranging southward and 4 ranging north-
ward. A reversal occurs in the Naha limestone where
there are 10 southward ranging bio-units and only 1
northward ranging bio-unit. The Yontan limestone has
6 bio-units ranging to the south and 1 to the north.

The apparently reciprocate trend is shown by the
distribution of the elements still living. Bio-units of
the Yonabaru clay member still living show a subequal
north-south distribution, 18 being known only to the
north and 19 only to the south. Five range from Oki-
nawa northward and 3 from Okinawa southward. The
Shinzato bio-units still living have slightly greater
northern affinities. Four bio-units range to the north
and 4 to the south, but 20 are now restricted to northern
waters as opposed to 16 restricted to southern waters.
Recent survivors of the Chinen sand are definitely more
northern, 14 being restricted to the north and only 8
to the south. Of the elements ranging northward and
southward, 3 range to the north and 1 to the south.
The Nakoshi survivors also are more northern in both
categories, 6 being northern and 2 southern while 3
range northward and 2 southward. The trend reverses
itself in living representatives of the Naha fauna, 3
being restricted to the north and 4 to the south, and 5
ranging northward as opposed to eight ranging south-
ward. Almost the same ratio exists for surviving bio-
units of the Yontan limestone, 3 restricted to the north,
4 to the south, and 5 ranging northward, 7 southward.

Thus it would seem that with a decrease in the excess
of southward ranging forms over those that range
northward in successively younger formations there is
a corresponding increase in the number of bio-units
restricted to northern waters or ranging into northern
waters among the living representatives of the respec-
tive faunas.

These trends are taken to indicate a period of gradual
cooling from the Miocene to the early or middle Plio-
cene, followed by warming during the reef-forming
stages of the late Pliocene and Pleistocene.

DEPTH INTERPRETATIONS

Interpretations of the depth of water in which the
different formations were deposited is based entirely on
dredging and collecting records for Recent species
identical with or closely related to the fossil species.
Most of these data are from labels of specimens in the
Albatross collection deposited at the U.S. National
Museum. Other data are from reports of the Chal-
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lenger Expedition, the Siboga Expedition, the Deut-
schen Tiefsee-Expedition, scattered J apanese records,
and a few other sources. Reliable depth data are avail-
able for less than 20 percent of the species under
consideration.

The records are plotted as linear scatter diagrams
(fig. 16). A somewhat arbitrary system was used in
the plotting. Single records are indicated by one line.
Simple statements of depth range are plotted by two
lines, one for the minimum and one for the maximum
depth, as are Albatross records of a few hauls (5 or 6).
Records of many hauls (50 or 60) are plotted by a line
tor the minimum and maximum hauls, except where the
greatest number of hauls are concentrated in one part
of the range. Then three lines were used, two delimit-
ing the greatest concentration, and one the erratic (in
most cases it was the shallowest) depth. The single
exception is Profundinasse which has many records be-
tween 235 and 540 fathoms, and two deeper ones, 645
and 925 fathoms. A few genera and species whose
depth range is regarded as particularly significant are
added by name with arrows indicating their minimum
and maximum known depths.

For all forms the minimum depth data are more
concentrated ; the maximum depth data more scattered.
On the strength of the graphs it might be assumed that
the probable average depth for the Yonabaru clay
member of the Shimajiri formation is 150 to 300
fathoms, and that for the Shinzato tuff member is 200
to 400 fathoms. However, both of these members con-
tain genera whose only Recent records are in much
deeper water. For instance, the only depth records for
living specimens of the genus Orectospira, which oc-
curs in the Yonabaru, are between 440 and 600 fathoms.
Phanerolepida, which occurs in the Shinzato, has been
dredged from 487 to 600 fathoms. Phenacoptygma,
another genus in the Shinzato, has been obtained living
only once, at a depth of 984 fathoms. Possibly the
maximum depth assumed for these members is more
nearly correct than the minimum depth, and both depths
may be much greater.

An average figure for the depth of the Chinen sand
seems to be between 50 and 100 fathoms, although here
again there are some elements indicating deeper water.
The Nakoshi sand is probably of shallower origin than
the Chinen, its average depth being 50 fathoms or less.
The Naha limestone is definitely a shallow water de-
posit. A possible average depth of between 20 and 30
fathoms suggests that it is a lagoona] or shelf deposit.
The Yontan limestone is a shallow reef facies, probably
most of it deposited in less than 10 fathoms of water.
Probably parts of it were at sea level.

AGE

The age of the Tertiary and Quaternary formations
of Okinawa is based on the relationships of their faunas
with other faunas described from eastern Asia. Au-
thority for the dating of the comparative faunas is
taken almost entirely from the works of Van der Vlerk
(1931), Altena (1938-1950), and Wissema (1947) for
the Indonesian faunas, and from Hatai and Nisiyama
(1952) for the Japanese faunas.

Four graphs are plotted in figure 17 to show the age
range of the species in four stratigraphic zones: the
Yonabaru clay member of the Shimajiri formation,
the Shinzato tuff member of the Shimajiri formation,
the combined Chinen and Nakoshi sands and the Naha
limestone, and the Yontan limestone. The number of
species having the age range of the bars in the graph are
indicated in the vertical column on the right. The
number of species occurring in beds of each age is

Miocene

or Pliocene Recent. {

‘ Miocene Pliocene ‘ Pleistocene

Yontan limestone

(24) 23 45 34 45 species of 46
41 (less species known only in Yontan)

39 (less species known only in Pleistocene)

Chinen sand, Nakoshi sand and Naha limestone

——————————————— 10

— —— 7
(43)24 19 (154) 135 T4 69 135 species of 139

96 (less species known only in Chinen, Nakoshi, and Naha)
86 (less species known only in Pliocene)

Shinzato tuff member of the Shimajiri formation

—_— 15

(113) 23 90 (126) 36 24 24
41 (less species known only in Shinzato)

90 species of 91

Yonabaru clay member of the Shimajiri formation

53
— 7
————— 21
——— —— 2
—————————— 2
_____ 18
—_—_— e —— U
(140) 117 23 (80) 57 34 32

77 (less species known only in Yonabaru)

64 (less species known only in Miocene)

117 species of 118

FIGURE 17.—Graph showing the age range of fossil gastropods of each
age.
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shown in the horizontal column at the base of the
graphs. The fauna of the Shinzato tuff member, which
is of either very late Miocene or early Pliocene age,
is treated as a separate (Miocene or Pliocene) column,
but alternate figures are given in parentheses beside the
Miocene and Pliocene totals showing what the figure
would be if the species in the Shinzato were added to
either. Since each of the graphs is heavily overbal
anced by the species known only in the beds in question,
alternate figures are given below the totals for (a)
what the figure would be if the indigenous species were
eliminated, and (b) if the species found in Okinawa
and in beds of the same age elsewhere were eliminated.
The resulting figures still support the age assignments
indicated, although less strongly.

The Byoritzu beds of Formosa are considered by the
writer to be of Pliocene age and their fauna is so treated
in the charts showing the geographical relationships
and age of the Okinawa faunas. However, the greater
part of the Byoritzu fossils are from the “Upper Byo-
ritzu beds” which are regarded as younger than both
the Nakoshi sand and the more fossiliferous lower part
of the Naha limestone. Possibly the “Upper Byoritzu
beds” should be correlated with the upper, sparsely
fossiliferous part of the Naha limestone, but owing to
the dissimilar facies in the two areas the correlation
cannot be demonstrated on the basis of fossil mollusks.
The less fossiliferous “Lower Byoritzu beds” are more
nearly the correlative of the Nakoshi sand and the lower
part of the Naha limestone.

Authors have not been consistent in locating the lower
boundary of the Byoritzu beds and it is possible that
the lowest part of the Byoritzu beds of at least some
authors includes the equivalent of the Shinzato tuff
member of the Shimajiri formation. Likewise, authors
have not been consistent in either the part of the sec-
tion assigned to the Byoritzu beds or Byoritzu group, in
the subdivision of the Byoritzu beds into upper and
lower parts (or into lower, middle, upper, and upper-
most parts), or in the subdivision of the Byoritzu group
into other named formations.

The stratigraphic nomenclature is so confused at
present that an outsider cannot resolve it. Dr. Haya-
saka (written communication, April 11, 1950) kindly
gave the writer his opinion on the provenance of the
Byoritzu fossils. He says:

The material studied by Yokoyama [1928a] consisted of col-
lections made by some petroleum geologists who provisionally
divided the Byoritzu beds into lower and upper groups, based
on their field observations. Thus, Yokoyama divided the
Byoritzu fossil shells into two groups in his systematic study.
Nomura’s [1935] material included the specimens collected by

Ando, Hanzawa, and others, who did not subdivide the forma-
tion. As a matter of fact, the majority of the fossil localities

of the Byoritzu beds belong to the area of the uppermost part
of the beds, which is represented around the village of Tsusyo,
southwest of Byoritzu. This richly fossiliferous part is named
the Tsisyo formation.

Among the localities * * * there may be some that might
well be regarded as belonging to the lower Byoritzu, but at the
present stage of our knowledge, it is in reality difficult to draw
a line between the upper and the lower Byoritzu beds. It can
be said that the lower parts of the Byoritzu beds are much
less fossiliferous than the upper.

Hayasaka, Lin, and Yen (1948) give a diagram in
which they make the Tsiisyo sandstone the lower for-
mation, and the Syokkozan conglomerate the upper
formation, of a Tokazan group. The Byoritzu group
underlies the Tokazan group. Their Byoritzu group
includes two formations; the upper Takuran sandstone
and shale and the lower Kinsui shale. The age of the
Tsiisyo sandstone is given as uppermost Neogene.

In an earlier paper by Rin (1935), what is presumed
to be the Tsisyo sandstone is called the “Lower
Tokazan beds.” The equivalent of the Syokkozan con-
glomerate he calls the “Upper Tokazan beds,” and the
two are separated by an interval called “Transition
beds.” All three comprise the Tokazan Series. The
Lower Tokazan beds are correlated with an upper part
of the “Upper Byoritzu beds” of Iizuka and an upper
part of the undifferentiated “Byoritzu beds” of Oinoue.
Rin does not use the name Byoritzu in his own strati-
graphic column, the Tokazan Series being underlain by
the Toyahara Series which in turn is divided into an
upper Takuran group and a lower Hitosan group. The
Takuran group is correlated with the greater part of
the Byoritzu beds of both Tizuka and Oinoue. The
Lower Tokazan beds are assigned a Calabrian age.

In a more recent paper dealing mainly with Foram-
inifera, Change (1956) employs the term Tokazan
formation which he divides into a Kozan facies and a
Kayenzan facies. The meaning of these facies terms
is not discussed and it is not apparent whether one of
them refers to the Syokkozan conglomerate. Inasmuch
as Rin stated that the abundantly fossiliferous part of
the “Byoritzu beds” is the Lower Tokazan beds of the
Kaenzan region, it is assumed that the Kayenzan facies
is the “Upper Byoritzu beds” of authors. Chang’s
Tékazan formation is underlain by the Miaoli group
which consists of an upper Takuran formation and a
lower Kinsui shale, units corresponding roughly to the
lower Byoritzu of some authors and to the Byoritzu
group as restricted by Hayasaka, Lin, and Yen. Chang
shows the Kayenzan facies and the Kozan facies as
being separated by a local unconformity which trans-
gresses time, the greater part of the Kayenzan facies
being of Pleistocene age. If the writer is correct in the
assumption that the Kayenzan facies is the same unit as
the “Upper Byoritzu beds,” the “Tsiisy6 sandstone,”
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and the “Lower Tokazan beds,” he is not in agreement
with its age assignment by Chang.

LOCALITIES
[Coordinates refer to map, plate 21}

Is-10. Yontan limestone. Large quarry on north side of upper
level road along south side of Ie-shima, about 1.3 mi west
of western limits of le-mura. G-19.

17440 (ME 21). Nakoshi sand. Near mouth of small stream
emptying into Katena-ko, directly across road from Nakoshi
Primary School. J-14.

17441 (MD 149) (22-291-9). Chinen sand. Lower part of large
road cut at top of hill on Highway 31 about 0.3 mi north-
east of the junction of Highways 8 and 81. G-T7.

17442 (MD 25). Chinen sand. Fine gray sand exposed on east
side of narrow ridge north of Highway 8 about 0.2 mi east
of the junction of Highways 8 and 16. G-T7.

17443 (FSM 19). Chinen sand. Hill cut back from Highway
10 just west of the junction of Highways 10 and 16. G-7.

17444 (FSM 21). Nakoshi sand. Road cut at top of ridge on
Highway 116 south of Yamanuwabara, about 1.5 mi north
of the west end of Nago. I-14.

17445 (RS 75). Yonabaru clay member. Fossiliferous bed at
base of low hill on south side of Highway 40 about 1.0 mi
west of the junction of Highways 13 and 137 in Yonabaru.
4.

17447 (RS 196). Yonabaru clay member. Low cut on side of
small promontory on top of a narrow erosional spur, about
0.5 mi north-northwest of the north junction of Highways
13 and 46 at Iwa. C-3.

17448 (RS 250). Yonabaru clay member. Low cut at edge of
potato patch in higher dissected area about 0.2 mi south-
west of Majikin. D-4.

17449 (RS 270). Yonabaru clay member. Cut along side of
trail to Kakazu from Highway 11, near top of hill at south
edge of village. B—4.

17450 (RS 368). Yonabaru clay member. Road cut along
steep hill leading to small group of houses on hilltop, about
0.5 mi northwest of the north junction of Highways 13 and
46 at Iwa. C-3.

17451 (RS 369) (22-323-9). Yonabaru clay member. Road cut
on east side of Highway 46 about 0.2 mi north of the
northern junction of Highways 46 and 13 in Iwa. C-3.

17452 (RS 319). Shinzato tuff member. Fossiliferous beds
above pumice quarry above Okinawa Central Prison, about
0.4 mi east-southeast of Shinzato. D-3.

17453 (RS 346, RS 364). Shinzato tuff member. Low road
cut at end of small spur of hill west of road, about 0.6
mi north of junction of road with Highway 6+ at Asato.
C-2.

17454 (RS 365). Shinzato tuff member. Shallow dug hole on
west side of road and at north foot of spur around which
the road makes a shallow bend, about 0.6 mi north of
junction of road with Highway 64 at Asato. C-2.

17454 A. Shinzato tuff member. A single specimen picked up
in a potato patch in a shallow reentrant along the south-
west side of an irregular hill about 0.4 mi north-northwest
of Gushichan. C-2.

17455 (RS 366). Shinzato tuff member. Outcrop of tuffaceous
marl up the hill slope from 17454. C-2.

17456 (RS 372). Shinzato tuff member. Thin tuffaceous bed
in low road cut on east side of Highway 64 about 0.6 mi

(airline) west of the junction of Highways 137 and 64 at
Hiyakuna. D-3.

17458 (RS 351). Shinzato tuff member. Blue gray silty sand
exposed at base of seacliff that forms a headland about
0.8 mi south of Gushichan. C-2.

17460 (RS 348). Naha limestone. Cliff at top of south bank
of small reentrant into which a small stream falls, about
0.1 mi southeast of bend in Highway 64 near east edge of
Gushichan. D-2.

17464 (RS 3888). Naha limestone. Large quarry facing East
China Sea just south of Sakibaru-saki. A-5.

17473 (RS 383). Naha limestone. Quarry on west side of
Highway 7 about 0.2 mi south of the intersection of High-
ways 7, 13 and 52, about 1.0 mi east of Itoman. B-3.

17474 (RS 384). Naha limestone. Large quarry south of road
about 0.2 mi east of the Okinawan Civil Administration
Headquarters (Inafuku). D-3.

17476 (TKRS 6). Yonabaru clay member. Blue gray silty
clay underlying tuffaceous beds in road cut near top of
steep slope about 0.6 mi south of Miyagusuku, Takabanare-
shima. I-8.

17477 (TKRS 1). Shinzato tuff member. —High roadcut near
intersection of two main roads along northeast edge of
Miyagusuku, Takabanare-shima. I-8.

17479 (TKRS 7). Chinen sand. Low cliff along beach about
0.3 mi northeast of the northwest tip of Heanza-shima.
H-8.

17480 (FSM 27). Chinen sand. High road cut along Highway
64 about 0.1 mi west of sharp bend in road about 0.3 mi
east of Yashitomi. E-3. This may be the Shinzato tuff.

17481 (RSWB) (22-226-30). Chinen sand. Roadside expo-
sure near top of hill on Highway 8 leading down to “White
Beach”, U. 8. Naval Piers. G-7. This locality could be
Shinzato tuff.

17482 (FSM 28). Chinen sand. (a: base, b: middle part, c:
upper beds just below limestone.) Section in both aban-
doned road cut and new road cut at Chinen-misaki. E-4.

17483 (ME 36). Nakoshi sand. Very fossiliferous sand ex-
posed in road cut and ditch on road to landing on Unten-
ko, about 0.2 mi from the landing. I-16.

17484 (FSM 14). Naha limestone. Road cat on south side of
Highway 60 about 0.6 mi west of the junction with High-
way 3. A-4.

17495 (WPF 253). Chinen sand. Blue gray silty clay underly-
ing oyster-bearing gravels in road cut on west side of High-
way 5, 200 yards south of a creek and about 0.5 mi south
of Yamashiro. E-9.

17497 (FSM 29). Naha limestome. a: lower bed, b: upper
bed. Edge of Chinen plateau overlooking Baten-ko above
the village of Sashiki. D-3.

17498 L (FSM 36) (22-251-2). Naha limestone (type local-
ity). Lower part of large quarry south of docks at Naha
Harbor, about 0.2 mi south of the junction of Highways 3
and 7. BA4.

17499 (WF 135). Naha limestone. Quarry about 0.1 mi east
of the southeast corner of Kiyuna. D-6.

17502 (WF 35). Yonabaru clay member. Road cut at sharp
bend in Highway 35 around west end of hill about 0.4 mi
west of Arakaki. D-6.

17503 (WF 39). Yonabaru clay member. Hillside outcrop at
upper edge of garden plots on steep slope overlooking Naga-
gusuku-wan about west of the southern edge of Atsuta.
E-T.
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17509 (RS 400). Naha limestone. Large quarry south of
Shuri and about 0.8 mi north-northeast of the intersection
of Highways 44 and 46. C—4.

17510 (RS 404). Yontan limestone. Quarry on north side
secondary road about 0.3 mi northwest of Onna. F-11.
17511 (RS 418). Yontan limestone. High cut at west end of
ridge on secondary road north of Kin and about 0.8 mi west

of Highway 13. H-10.

17512 (RS 419). Yontan limestone. Quarry along the aban-
doned part of Highway 104 about 0.1 mi southeast of the
junction of the rerouted part of Highway 104 with the
old road, about 0.8 mi northwest of the center of Kin.
H-10.

17513 (RS 421). Yontan limestone. Quarry at east end of
limestone ridge north of Kin, about 200 yards west of
Highway 13. H-10. (=17647.)

17514 (RS 422). Yontan limestone. Small quarry at foot of
hill and north of Highway 13, about 0.2 mi west of Ishiza.
G-10.

17515 (RS 423). Yontan limestone. Quarry on east side of
Highway 13 at top of hill south of river about 0.7 mi
northeast of the center of Kin. H-10.

17518 (WF 32, WF 146, WF 154). Naha limestone. Quarry
about 0.3 mi west of Highway 5 and about 1.0 mi east of
the junction of Highways 1 and 30. D-5.

17526 (WF 169). Naha limestone. Low cliff on south wall
of ravine near the mouth of Ohira-gawa. B-5.

17529 (WF 189). Naha limestone, Road cut on west side of
ravine about 0.7 mi south-southeast of the junction of
Highways 5 and 16. E-8.

17534 (WF 237). Naha limestone. Seacliff at north end of
small beach about 0.8 mi due west of road fork at west
edge of Hanza. C-9.

17537 (WF 267). Naha limestone. Large quarry at junction
of Highways 13 and 24, about 0.3 mi south of Higa-
shionna. E-9.

17538 (WF 290). Naha limestone. Lower part of quarry
on north side of Highway 6 about 0.2 mi west of the inter-
section of Highways 1 and 6. D-10. (See 17553.)

17539 (WF 292). Naha limestone. Small quarry on north
side of Highway 6 near Maeta about 0.5 mi west of the
junction of Highways 1 and 6. D-10.

17540 (WF 259). Naha limestone. (=17550 L) B-9.

17541 (WF 293). Naha limestone. Road cut on south side
of Highway 6 just east of creek between Masuya and
Maeta. D-10.

17542 (WF 233). Yontan limestone. Quarry about 0.2 mi
north-northeast of sharp road bend north of Oki. D-9.
17543 (WF 234). Yontan limestone, Large quarry 200 yards
of Highway 6 about 0.7 mi southwest of the junction of

Highways 6 and 12 north of Hanza. C-9.

17544 (WF 235). Yontan limestone. Large quarry on hillside
east of Highway 6 about 0.6 mi north of Sobe. C-9.
(=17644 D).

17545 (WF 236). Yontan limestone. Large quarry on hillside
east of Highway 6 about 0.5 mi north of Sobe. C-9. (on
south side of secondary road from 17644.)

17546 (WF 239). Yontan limestone. Quarry about 0.8 mi
northwest of the junction of Highways 6 and 12 between
Hanza and Takashiho. C-9.

17547 (WF 240). Yontan limestone. Quarry about 0.3 mi
from western shore and about 0.9 mi west-southwest of
the northern junction of Highways 6 and 12, C-9.

17548 (WF 257). Yontan limestone. Quarry about 200 yards
northeast of the junction of Highways 5 and 6, near the
south edge of Iwa. E-9.

17549 (WF 260). Yontan limestone. Upper level in large
quarry on hillside west of Highway 13 about 0.4 mi south
of the junction of Highways 13 and 164 at Ischicha
(Ishikawa). E-9. (=17550 u and 17646.)

17550 (WF 261). U: upper bed, Yontan limestone, L: lower
bed, Naha limestone. Large quarry on hillside west of
Highway 13 about 0.4 mi south of the junction of Highways
13 and 164 at Ischicha (Ishikawa). E-9. (U=17549 and
17646) (L=17540.)

17551 (WF 287). Yontan limestone. Small quarry at north
edge of a limestone plateau about 0.2 mi east of Highway
1 and about 0.6 mi south of the junction of Highways 1
and 6. D-10.

17552 (WF 289). Yontan limestone. Large quarry at south
end of a limestone plateau about 0.2 mi east of Highway
1 and about 1.0 mi south of the junction of Highways 1
and 6. D-10.

17553 (WF 290). Yontan limestone. Upper part of quarry on
north side of Highway 6 about 0.2 mi west of the inter-
section of Highways 1 and 6, D-10. (see 17538.)

17554 (WF 294). Naha limestone. (=17673.)

17558 (WF 246). Yontan limestone. Quarry on south side
of Highway 12 about 0.75 mi east of Kina. D-9.

17561 (GC 32). Naha limestone. Sea cliff at west end of
beach on south side of Akamaruno-misaki. M-17.

17564 (DF 114). Naha limestone. (Possibly an indurated
phase of the Nakoshi sand.) Exposed in two cuts at
junction of secondary roads about 0.5 mi southeast of
Kunjabaru. J-16.

17567 (DF 126). Naha limestone. Small quarry on south side
of road almost west of Nakijin Industrial High School be-
tween Janai and Fuishichi. I-16.

17571 (DF 137). Naha limestone. Quarry south of Highway
124 about 0.5 mi south of Nakaoshi. H-16.

17573 (DF 153). Yontan limestone. Road cut on secondary
road along eastern edge of Imadomari, about 100 feet north
of Highway 124. H-16.

17574 (DF 154). Naha limestone. Road cut on secondary
road along eastern edge of Imadomari, about 200 yards
north of Highway 124, H-16. This may be Yontan lime-
stone.

17576 (DF 156). Naha limestone. Small projecting cliff near
the west end of the beach at Imadomari. H-16.

17578 (DF 159). Naha limestone. Road cut on west side of
Highway 124 about 0.3 mi south of road fork west of
Kushichin. G-16.

17579 (DF 160). Naha limestone. Lowest part of limestone
in quarry on west side of Highway 124 about 0.4 mi north-
east of Jahana. G-16.

17580 (DF 161). Naha limestone. Coarse conglomerate bed
1 foot thick located about 15 feet below top of quarry. Same
quarry at 17579. G-16.

17582 (DF 163). Naha limestone. Large quarry on east side
of Highway 124, about 0.2 mi south of road junction west
of Kushichin. G-16.

17583 (DF 164). Naha limestone. Road cut and quarry west
of Highway 124 about 150 yards south of road fork west
of Kushichin. G-16.

17584 (DF 165). Naha limestone. Quarry west of Highway
124 about 150 yards south of road fork west of Kushichin.
From top of quarry to top of hill. G-16.
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17585 (DF 166). Naha limestone. Sandy limestone in road
cut on south side of Highway 124 at road fork 0.5 mi west
of Kushichin. G-16.

17586 (DF 167). Yontan limestone. Large quarry on edge
of plateau north of road along north shore of Urasaki-wan,
about 0.8 mi west of Urasaki. G-16.

17590 (DF 176). Naha (?) limestone. Quarry at Kami-Motobu-
Mura office on highway between Jahana and Urasaki. G-16.

17591 (DF 177). Yontan limestone. Small cut 100 yards west
of Highway 124 at southern edge of Kitazato (?Jahana).
G-16.

17593 (DF 180). Yontan limestone.
mi southeast of Urasaki. G-16.

17595 (DF 183). Yontan limestone. Limestone in large road
cut on Highway 112 about 0.5 mi west of Toguchi. G-15.

17598 (DF 187). Naha limestone. Quarry east of road at
the south end of Bise. G-16.

17600 (DF 116). Nakoshi sand. Half way up the seacliff
above trail about 0.3 mi west of Kunjabaru. I-16.
17602 (DF 121). Naha limestone. Exposure in cut for tomb
on north side of secondary road from Nakasoni to Goechi,

about 0.3 mi northwest of Nakasoni. I-16.

17608 (DF 144). Naha limestone. Quarry on secondary road
about 0.2 mi north of Shushi. H-16.

17610 (ME 35). Naha limestone. Road cut on north side of
road at landing on Unten-ko. I-16.

17612 (FSM 61). Naha limestone. Quarry on west side of
Highway 13 west of Kin. G-10.

17613 (FSM 62). Yontan limestone.
secondary road just north of Kin. H-10.

17615 (FSM 58). Naha limestone. Small quarry on road to
beach, west of Highway 12, about 0.8 mi west of road
fork at west edge of Hanza. C-9.

17632 (FSM 13). Yonabaru clay member. Road cut about
0.1 mi below road fork at top of hill on road from Okuma
to Arakaki. D-6.

17633 (FSM 11, 22-333-14). Shinzato tuff member. Low
cliff at canyon head just east of trail pass through ridge
about 0.4 mi southwest of China. E—4.

17637 (FSM 35). Yontan limestone. Low road cut along
Highway 5 about 200-300 feet northeast of a road fork
and about 0.8 mi south of Yamashiro. E-9.

17640 (RSM 50). Yontan limestone. Quarry north of sec-
ondary road about 0.6 mi east of Nagushiku. B-2.
17641 (FSM 52). Naha limestone. Deep quarry west of High-
way 6. About 1.1 mi south of road fork at west edge of

Hanza. a:lowest,b:middle, ¢: highest. C-9.

17644 (FSM 55). a: lower bed, Naha limestone, b: upper bed,
Yontan limestone. ILarge quarry on hillside east of High-
way 6 about 0.6 mi north of Sobe. C-9.

17645 (FSM 59). Yontan limestone. Small bulldozer pit just
east of Highway 12 about 1 mi west of the junction of
Highways 6 and 12 north of Hanza. C-9.

17646 (FSM 60). Yontan limestone. Large quarry on hill-
side west of Highway 13 about 0.4 mi south of the junction

Quarry on hill about 0.3

Quarry on east side of

of Highways 13 and 164 at Ishicha (Ishikawa). E-9.
(=17550 u and 17549.)
17647 (FSM 63). Yontan limestone. (=17513.) H-10.

17648 (FSM 12). Shinzato tuff member. Large road cut just
below top of long hill on Highway 137 about 0.3 mi south
of Shinzato. D-3.
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17652 (FSM 64). Yontan limestone. Quarry at foot of hill
near Navy dock, about 0.6 mi northeast of village of Ten-
gan. F-9.

17656 (FSM 88). U: upper bed, Yontan limestone, L: lower
bed, Naha limestone. Large quarry west of Highway 1,
just south of Kakazu Ridge and about 0.6 mi west of the
junction of Highways 1 and 153. C-6.

17658 (FSM 68). Yontan limestone. Quarry on west side of
Highway 1 about 0.25 mi north of the intersection of High-
ways 1 and 20. D-7.

17660 (FSM 70). Yontan limestone. Quarry between shore
road and large limestone pinnacle, about 0.4 mi north-
northwest of the intersection of Highways 1 and 20. D-T.

17661 (FSM 71). Naha limestone. Cut on small loop road
west of shore road and south of small creek about 1.4 mi
south of the mouth of the Hiza-gawa (Bisha-gawa). C-8.

17663 (FSM 73). Yontan limestone. Quarry in erosional
remnant of limestone lying between two secondary roads
about 1.8 mi south of Yontan-zan and about 1.3 mi east of
Kina. D-9.

17665 (FSM 75). U: Yontan limestone, L: Naha limestone
Large quarry on west side of Highway 1 about 0.6 mi
south of Kina. D-9.

17666 (FSM 76). Yontan limestone. Large quarry on west
side of Highway 1 about 0.4 mi south of Kina. D-9.

17667 (FSM 177). Naha limestone. Lower level in large
2-level quarry just north of Oki. C-9.

17669 (FSM 79). Naha limestone. Bulldozer trench on south
side of secondary road about 0.8 mi southwest of the road
circle at Kadena. C-8.

17670 (FSM 80). Naha limestone. Road cut through north
levee of Hiza-gawa (Bisha-gawa) at mouth of river. C-8.

17671 (FSM 81). Naha limestone. West end of quarry north
of road at top of steep hill about 0.8 mi due east of Kina.
D-9.

17672 (FSM 82). U: upper bed, Yontan limestone, L: lower
bed, Naha limestone. East end of same quarry as 17671
D-9.

17673 (FSM 83). Naha limestone. Road cut and ditch on
south side of Highway 6 just east of the junction of High-
ways 1and 6. D-10.

17677 (22-226-29). Shinzato tuff member. Roadside expo-
sure near base of hill on Highway 8 near “White Beach”,
U.S. Naval Piers. G-T.

17678 (WF 258). Yontan limestone. Small tree-covered knob
of limestone between cultivated fields south of Highway 6
and about 0.6 mi west of the junction of Highways 5 and
6. E-9.

17679 (WF 278). Yonabaru clay member. High road cut on
Highway 13 east of broad bend in road, about 0.9 mi
north of the junction of Highways 13 and 38. D-5.

17680 Yontan(?) limestone “Small quarry on top of ridge,
150 yards east of route 418 Location unknown but
believed to be near Kin. H-10? Not located on map.

17681 (TKRS 2). Shinzato tuff member. Outcrop at base of
limestone cliff near top of steep slope facing Kimmu-wan,
about 0.4 mi west of Ikemi, Takabanare-shima. I-8.

17686 (RS 354). Yontan limestone. Quarry on north slope
of Yuza-dake about 1.2 mi west of Tomari and about 2.5
mi east of Itoman. C-2.
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SYSTEMATIC PALEONTOLOGY
Class GASTROPODA
Subclass PROSOBRANCHIA
Order ARCHAEOGASTROPODA
Superfamily PLEUROTOMARIACEA
Family HALIOTIDAE
Genus HALIOTIS Linné 1758
Type: H. asining Linné.
Haliotis cf. H. diversicolor Reeve
Plate 16, figure 1; plate 18, figure 1

?YHaliotis diversicolor Reeve, 1846, Conchologia iconica, v. 3,
pl. 12, fig. 39.
?(Hirase) Taki, 1951, Handbook of illustrated shells, pl. 60,
fig. 1.

Internal molds and fragments showing the external
sculpture were obtained from both the Naha and
Yontan limestones. The sculpture, shape, and location
and size of the perforations compare with H. diversi-
color. According to some authors this is a synonym
of H. japonica Reeve, but Reeve's figures show strong
plications on Z. japonica that are not present on H.
diversicolor.

Yabe and Hatai (1941b, p. 76, pl. 7, fig. 1) described
a new Hualiotis from the Nakoshi sand as H. gigan-
toides. Their species, which comes from a fine gray
sand, is more circular in outline and has faint spiral
ribs in comparison with the specimens in the writers
collection, all of which came from limestone. This
suggests that different species were living in different
ecological environments.

Distribution: Pliocene, (Naha limestone) Okinawa; Pleisto-
cene, (Yontan limestone) Okinawa and Ie-Shima; Recent,
Indo-Pacific region, northward to central Honshu.

Localities: Naha limestone, 17474, 17484 (figured), 17537,

17582, 17644-a; Yontan limestone, Is-10 (figured), 17514,
17644-b, 17680.

Superfamily TROCHACEA
Family TROCHIDAE

Subfamily MARGARITINAE

Genus BATHYBEMBIX Crosse 1893

Type: Bembix acola Watson.

The species here referred to Bathybembix were in-
cluded by Yokoyama (1920) under Bembiz Watson
1879, a name preoccupied by Bembiz Koninck 1844.
The substitute name Bathybembixz Crosse 1893 was for
years considered to be predated by 7wrcicula Dall.
However, Rehder (1955) has shown that the type of
Twrcicula is unique and that Bathybembix is the cor-
rect name for the Japanese species commonly referred
to Turcicula. Thus, the monograph of Japanese 7ur-

cicula by Taki and Otuka (1942) is a monograph of
Japanese Bathybembiz. Taki (1951) and Kuroda and
Habe (1952) referred these and related species to the
genus Lischkeia Fischer 1879. Theile (1931) regarded
both 7Turcicula and Lischkeia as “sections” of Callio-
tropis Seguenza (1903), a younger name. They were
placed under 7wrcicula by Taki and Oyama (1954).
Wenz (1938) treated 7wrcicula, Calliotropis, and Lis-
chkeias. s. as subgenera of Lischkeia.

Bathybembix sp. ind.
Plate 1, figure 1; plate 7, figures 1-2

Badly decorticated and fragmental specimens of
what may be two species of Bathybembixz were collected
from the Shimajiri formation. They belong to the
group of B. aeola (Watson) and B. japonicum (Dall) ;
probably being more closely related to the former spe-
cies than to the latter. The Shimajiri forms differ from
each other, and from the Recent species mentioned, in
the details of the sculpture above the periphery. On
the fragment from the Yonabaru clay member there
are 3 rows of low, unpointed nodes arranged along low
spiral ridges, and connected axially by less distinct
ridges. The species from the Shinzato tuff member has
a lower row of nodes arranged along a low spiral ridge,
and 2 less distinct rows of oblique nodes above it. The
Recent B. japonicum has 3 rows of sharp nodes, where-
as B. ueola has elongate oblique axial ribs above the
periphery which are sometimes disconnected to form 3
or more distinct rows of short oblique axial ribs.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa.

Localities: Yonabaru clay member, 17445 (figured) ; Shinzato
tuff member, 17456 (figured).

Comparative bathymetric data: Both of the Recent species
with which the specimens from the Shimajiri formation are
compared are from deep water and are represented in the
Albatross collections from southern Japan at depths between
292 and 475 fathoms.

Bathybembix cf. B. convexiusculum (Yokoyama)
Plate 10, figure 13

Bembir convexiusculum Yokoyama, 1920, Tokyo Imp. Univ.
Coll. Sci. Jour., v. 39, art. 6, p. 90, pl. 5, fig. 32.

It would appear from an examination of specimens
in the U.S. National Museum that two distinet species
have been referred to the Recent B. argenteo-nitens
(Lischke). The typical form has a Basilissa-like spire
and is very close to B. converiusculum (Yokoyama)
from the Pliocene of Japan. The other species has a
central row of large nodes on all whorls. The form
figured by Hirase (1936) is the second type. It was
renamed Zwurcicula hirasei Kuroda (in Taki and Otuka,
1942).
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Bathybembix convexiusculum differs from the Recent
B. argenteo-nitens in that the nodes, both the subsutural
and suprasutural rows, are slightly coarser and less
numerous (see Lischke, 1874, pl. 4, fig. 1).

Distribution : Pliocene, (Chinen sand) Okinawa, (Kamakura
and Nojima formations) Japan.

Localities : Chinen sand, 17481 (figured).

Comparative bathymetric data: Specimens of the closely re-
lated B. argenteo-nitens collected from the vicinity of Japan by
the Albatross range in depth from 70 to 304 fathoms.

Genus Lischkeia Fischer 1879
Type: T'rochus monilifera Lamarck.
Lischkeia aff. L. monilifera (Lamarck)
Plate 7, figures 10, 33

Trochus monilifera Lamarck, 1804, Ann. Mus. Hist. Nat. Paris,
v. 4, (19). p. 48.

?Lischkeia (Lischkeia) monilifera. Wenz, 1938, Handbuch der
Palidnzoologie, v. 6, pt. 2, p. 272, fig. 569.

Fragments of the shell so identified were obtained
from two localities. The body whorl is angulate with
a crudely bicarinate keel bearing two rows of moder-
ately sharp beads, the upper row stronger. A single
row of larger, more widely spaced blunt nodes is lo-
cated about midway between the periphery and the
suture. A row of sharp beads of about the same size
and spacing as those along the periphery lies immedi-
ately below the suture. The base has low spirals,
weakly beaded at the crest, which slope gently on the
side toward the umbilicus but which are cut off more
abruptly on the side toward the periphery. The um-
bilicus is closed by callus, and the undercut smooth si-
phonal fasciole is partly exposed at the edge of the
umbilical callus.

This may be a new species but it is not named be-
cause the material is fragmentary. A specimen figured
by Kira (1955, pl. 6, fig. 2) as Lischkeia alwinae
(Lischke) is very close to the Okinawan species and
the two may be identical. Kira gives a depth range
of 50 to 100 fathoms for the species.

Localities: Shinzato tuff member, 17458 (figured), 17681.
Genus STOMATELLA Lamarck 1819

Type: Stomatella imbricata Lamarck. Recent, Indo-
Pacific.

Stomatella cf. S. lyrata Pilsbry
Plate 10, figures 24-25

?Stomatella Iyrate Pilsbry, 1890, Manual of conchology, v. 12,
p. 12, pl. 2, figs. 3-5.
?Yokoyama, 1922, Tokyo Imp. Univ. Coll. Sci. Jour., v. 44,
art. 1, p. 115, pl. 6, fig. 2.
?Taki and Oyawma, 1954, Paleont. Soc. Japan Spec. Paper
2, pl. 26, fig. 2.

No differences can be discerned between the Oki-
nawan fossil and the form figured by Yokoyama from
the Pleistocene of Japan.

Distribution : Pliocene, (Nakoshi sand) Okinawa ; Pleistocene,
Shimosa (“Upper Musashino’) Japan: Recent, northern, cen-

tral and western Japan.
Localities : Nakoshi sand, 17440 (figured).

Genus “SOLARIELLA” §. Wood 1842

The species here described fall well within the com-
plex generally referred to as Solariella. Kuroda and
Habe (1952) refer S. nyssona Dall, a species discussed
here, to Machaeroplaxw Friele and S. subangulata
(Oyama), another species discussed here, to Minolia A.
Adams. Both Thiele (1931) and Abbott (1954) regard
Machaeroplax as a synonym of Solariella. Taki and
Oyama (1954), however, refer both S. nyssona and S.
subangulata to Minolia. Thiele (1931) treats Minolia
as a “section” of 7lsunda A. Adams. The present
species may fall within the genus /sanda as used
by Wenz, possibly within one of the subgenera such
as Antisolarium Finlay, Zeminolia Finlay, or Zetela
Finlay. [sanda is placed by Thiele in the Unboniinae
rather than in the Margaritinae.

Although Wood himself suppressed this genus in
1848 (p. 134), it has been accepted by nearly all sub-
sequent writers as a valid genus. Unless Harmer’s
(1923, pl. 60, fig. 1) figure of Solariella maculata Wood
is the species Wood had in mind in 1842 and not the
one he figure in 1848, it is an error. Harmer’s rather
than Wood’s (1848, pl. 15, fig. 3) figure was reproduced
by Wenz. However, the genus as typified by Wood’s
1848 figure certainly includes the species under con-
sideration and in the sense the genus has been used by
American paleontologists.

“Solariella” albalitus, n. sp.
Plate 10, figures 19-20

Shell of medium size, spire subconical, whorls on the
spire with a slightly angulate periphery and flattened
above the angulation, body whorl rounded. Proto-
conch consisting of about one half of a whorl, smooth
and polished, followed by about 214 whorls which are
sculptured by slightly crescentic axial riblets, closely
set, and without spiral angulation of any kind. Aper-
ture round ; outer and inner lips thin, detached and not
reflected. Umbilicus open and deep. Sutures chan-
nelled. Sculpture consisting of two principal spirals
along the periphery and a row of beads below the suture
channel, the slope between the beaded row and the
periphery bearing weak (1 to 2) spiral threads, the
base with stronger beaded spiral threads, the thread at
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the edge of the umbilical opening being stronger than
the rest.

Holotype (USNM 562885) measures: height 8 mm, diameter
6.9 mm.

Type locality : Chinen sand, 17481.

This form appears to be unlike any other described
species from the western Pacific. It is closely related
to the Recent West Indian species, S. amabilis Jeffreys,
differing from it mainly in having stronger spiral
threads, especially on the base,

Solariella nyssona Dall, Recent from off Hondo,
Japan, is more distantly related to this species, dif-
fering from it in having more rounded whorls, a
broader subsutural platform, and spirals of nearly
equal strength over the upper part of the whorls. The
nodes on the spirals are sharp in nyssona whereas on
albalitus they are beaded.

Distribution : Pliocene, (Chinen sand) Okinawa.

Localities: Chinen sand, 17481 (figured type).

Comparative bathymetric data: Solarielle amabilis was ob-
tained by dredgings from the Blake from 135 to 805 fathoms.

“Solariella” shimajiriensis, n. sp.
Plate 1, figures 24

Shell rather large for the genus, spire of medium
height, whorls rounded with a broad subsutural slope
or shoulder that is flattened and nearly horizontal.
Protoconch small, consisting of not more than 34 of a
whorl, smooth, not distinctly set off from the first
sculptured whorl of the spire. Aperture nearly round
with a narrow area of attachment, no callus. Outer and
inner lips thin and not reflected. Umbilicus open and
deep. Sutures marked by a nearly right angled junc-
ture of the subsutural shelf of the whorl below and
the whorl above. Sculpture consisting of crescentic
axials only on the 214 whorls immediately following
the protoconch, the next 114 whorls cancellate with
spiral lines and axials of about equal strength, and the
remainder of the shell with well defined finely beaded
spiral lines, the axial scupture becoming obsolete on the
penultimate whorl, the threads on the lower body whorl
and the basal threads becoming unbeaded and continu-
ous except for those immediately adjoining the umbili-
cus.

Holotype (USNM 562646) measures: height 9.5 mm, diam-

eter 9.4 mm.
Type locality : Yonabaru clay member, 17451.

This is a lower, more inflated species than S. albalitus
and can be distinguished at once by its flat subsutural
bench. It is probably more closely related to S. nyssona
Dall, but is more inflated and shorter than that species
and has more numerous and more evenly distributed
spiral lines and weaker axial threads. Solariella shima-

jiriensis is most closely related to the Pleistocene species
figured by Yokoyama (1922, p. 111, pl. 5, fig. 20) as
8. angulata Tokunaga, since renamed S. subangulata
(Oyama) Kuroda and Habe (1952, p. 66). A Recent
specimen of 8. subangulata collected by the Albatross
Expedition from Station 4832, off Hondo, Japan,
closely resembles 8. shimajiriensis in shape but has
fewer spiral threads.

Distribution: Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17449 (figured), 17451
(figured type).

Comparative bathymetric data: The Recent species from
Japan (?8. subangulatea Oyama), mentioned above, was ob-
tained from a depth of 70 fathoms.

Genus ORECTOSPIRA Dall 1925

Type: Basilissa babelica Dall, Recent, Japan.

Dall proposed this as a subgenus of Basilissa Watson,
and some of the species Watson referred to Basilissa
certainly belong in it. By selecting B. lampra Watson
as the type of Basilissa, however, Dall fixed the name
Basilissa on the most atypical of the forms included by
Watson in Basilissa, and in my opinion Basilisse and
Orectospira should stand as distinct genera. Kuroda
and Habe (1952) list dabelica Dall under the genus
Basilissa.

Orectospira c¢f. 0. babelica (Dall)
Plate 1, figure 12
9Basilissa babelica Dall, 1907, Smithsonian Misc. Colln., v. 50,
pt. 2, no. 1727, p. 168.
?Basilissa (Orectospira) babelica. Dall, 1925, U.S. Natl. Mus.
Proc., v. 66, art. 17, no. 2554, p. 5, pl. 82, figs. 8, 12.

A fragment consisting of a little over 1 full whorl
appears to be very closely related to the Recent Japa-
nese species. The fossil form has finer spiral lines than
on any Recent specimens examined. There is no indica-
tion of thin, arcuate axials on the fossil species, but not
all Recent specimens have them.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Recent, southern Japan.

Localities: Yonabaru clay member, 17679 (figured).

Comparative bathymetric data: The Recent species was col-
lected by the Albatross Expedition from depths of 440 and 600

fathoms.
Subfamily CALLIOSTOMATINAE

Genus CALLIOSTOMA Swainson 1840
Subgenus TRISTICOTROCHUS Ikebe 1942

Type: Calliostoma aculeatum Sowerby, Recent,
Japan,

Ampullotrochus Monterosato, the type of which is
Trochus granulatus Born from the Mediterranean, is
very closely related. Until the relationship of these
forms is established it seems advisable to use the name
Tristicotrochus for the Japanese forms. It might logi-

cally be made a subgenus of Ampullotrochus.
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Calliostoma (Tristicotrochus) nahaensis, n, sp.
Plate 16, figures 2, 7

Shell of medium size, spire subconical, whorls angu-
late with a blunt periphery. Nuclear whorls unknown.
Aperture angulate oval; outer lip thin, inner lip thick-
ened and appressed, inner lip callus lacking a tubercle.
No umbilical chink. Sculpture consisting of 6 pri-
mary spirals, the 1 immediately below the suture and
the 2 on the periphery being stronger and more beaded
than the 3 intervening ones, secondary spirals and weak
tertiary spirals present; base bearing about 13 spiral
threads with a weak secondary thread developed be-
tween some of them.

Holotype (USNM 562998) measures: height (less tip) 12 mm,
diameter 11 mm.

Type locality : Naha limestone, 17484.

This species appears to be closely related to O.
aculeatum uezii lkebe (1942, p. 260, pl. 27, figs. 5a—c)
from the Pleistocene of Japan, differing from it in
having a higher spire. Other relatives of this species
are some as yet undescribed species obtained by the
Albatross from the Hawaiian Islands, and the re-
lationship to one of these is very close. Calliostoma
annulatum Solander, Recent from Alaska to San Diego,
California, differs mainly in having broader spirals
and coarser, more pointed beads. Calliostoma dyscri-
tum Cossmann, described from the Pliocene of Karikal,
India (Cossmann, 1910, p. 80), and reported from the
Pliocene of Nias (Wissema, 1947, p. 13) may be related.

Distribution : Pliocene, (Naha limestone) Okinawa.

Localities : Naha limestone, 17484 (figured type).

Comparative bathymetric data: The Hawaiian species re-

ferred to above were obtained in hauls from depths ranging
from 49 to 182 fathoms.

Calliostoma (Tristicotrochus) sp. ind.
A small nearly completely decorticated specimen of
a sharply conical trochid was obtained. A small por-
tion of the outer sculpture remaining does not agree
with that of the preceeding species.
Occurrence : Naha limestone, 17580.
Subgenus PULCHRASTELE Iredale 1929
Type: Calliostoma septenaria Melville and Standen.
Calliostoma (Pulchrastele) ikebei n, sp.
Plate 16, figures 3, 8
Shell of medium size, abnormally high spired for the
genus, whorls flattened, sometimes with a weak biangu-
late kee] just above the suture. Protoconch blunt but no
sculpture discernable on type. Outer lip broken on

type. Inner lip tightly appressed on parietal wall,
thickened where free. Suture closed to slightly open.

Umbilicus small, semicircular. Sculpture consisting of
two coarser beaded spirals just below the suture, finer
spirals with finer and slightly elongate beads on the
central part of the whorl, the beads forming rows in-
clined to the left along growth lines, and a pair of
moderately coarse beaded spirals forming a weak keel
just above the suture.

Holotype (USNM 562999) measures: height 12.8 mm, di-
ameter 7.7 mm,

Type locality : Naha limestone, 17497a.

This species is not closely related to any fossil or Re-
cent Calliostoma described from Japan. These were
recently brought together in a paper by Ikebe (1942)
for whom the present species is named.

Distribution : Pliocene, (Naha limestone) Okinawa.
Localities : Naha limestone, 17497a (figured type).

Calliostoma (Pulchrastele) aff. C. (P.) ikebei MacNeil
Plate 10, figures 14-15

A fragment from the Chinen sand is related to C.
thebes and may be identical.

Occurrence : Chinen sand, 17441 (figured).
Subfamily MONODONTINAE
Genus CHRYSOSTOMA Swainson 1840

Type: C. nicobaricus (Gmelin) Swainson (=C. para-
doxum (Born)).

Chrysostoma paradoxum (Born)
Plate 10, figure 21

Heliz paradora Born, 1780, Testacea musei Caesurei vin-
dobonensis, p. 394, pl. 13, figs. 16-17.

Chrysostoma nicobaricus. Swainson, 1840, Treatise on mala-
cology, p. 353.

Chrysostoma paradoxum. Hatai, 1941, Tropical Industry Inst.
Palau, Bull. 7A, p. 86, pl. 3, figs. 7-8.

(Hirase) Taki, 1951, Handbook of illustrated shells, pl. 67,

fig. 1.

I find no record of this species having been found
previously as a fossil.

Distribution: Pliocene, (Nakoshi sand) Okinawa; Recent,
northern Ryukyu Islands to the Philippines, Palau and New
Caledonia.

Localities : Nakoshi sand, 17483 (figured).

Subfamily TROCHINAE
Genus TROCHUS Linné 1758

Type: 7. maculatus Linné.

Trochus niloticus Linné
Plate 18, figures 3,5

Trochus niloticus Linné, 1767, Systema naturae, ed. 12, p. 1227,

Trochus (Pyramidea) mniloticus. Nomura, 1935, Tohoko Imp.
Univ. Sci. Repts., 2d ser., v. 18 no. 2, p. 211, pl. 10,
fig. 46.
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Hatai, 1941, Tropical Industry Inst. Palau Bull. 7A, p. 83,
pl. 30, figs. 1, 2 (Not figs. 3, 4 which are marximus.)
Trochus niloticus maxrimus. (Hirase) Taki, 1951, Handbook
of illustrated shells, pl. 65, fig. 6.

A large trochid from the Yontan limestone appears to
belong to the Recent species. Two other specimens were
found in a raised beach ridge of very late age on the
southern coast of Te-shima. Nomura reported the oc-
currence of this species from “Raised Coral Reef” on
Formosa, a deposit that carries a fauna similar to that
of the Yontan limestone of Okinawa, and may be con-
temporaneous.

The form figured by Hirase appears to be typical
T'. niloticus rather than 7'. mazimus (Koch) Philippi.
Kuroda and Habe (1952, p. 92) list 7. niloticus Linné
as an invalid name and give as valid Zectus marimus
(Philippi) (=niloticus Linné (pars)). Tt isnot clear
whether this means they do not recognize typical 7.
niloticus in Japan, or whether they believe that all
members of a Linnaean species can be named, leaving
no typical form. Some of the young individuals col-
lected on Okinawa have the coarse sculpture and con-
vex base that characterize 7'. mawimus, and it may be
that both forms are represented. The large specimens
are all typteal 7. niloticus, however.

Distribution : Pliocene (?), Sumatra; Pliocene, (Naha lime-
stone) Okinawa; Pleistocene, (Yontan limestone and raised
beach dunes) Okinawa and Ie-shima, (“raised coral reef”)
Formosa ; Recent, Indian Ocean, northern Australia, Philippines
to Kyushu, New Caledonia, Solomon Islands and Fiji. The
species now occurs in the Carolines, Marshalls, Marianas,
Palau and Yap, but it is believed to have been introduced there
by the Japanese.

Localities: Yontan limestone, 17543, 17544 (figured), 17644-b
(figured).

Doubtful occurrences: Poorly preserved or very young in-
dividuals, some of which may be T. mazimus, were obtained
from the following :

Naha limestone: 17499, 17541, 17582, 17585, 17673.

Yontan limestone: 17510, 17551, 17573, 17591, 17613, 17640,
17645, 17656 U, 17678.

Comparative bathymetric data : Specimens of this species have
been obtained from tide pools on reefs, but its main habitat
seems to be the off side of the outer reef.

Trochus calcaratus Souverbie
Plate 18, figures 7, 9

Trochus (Polydonta) calcaratus Souverbie, 1875, Journal de
conchyliologie, v. 23, p. 41, pl. 4, figs. 7, Ta.
Trochus (Trochus) calearatus. Nomura, 1935, Tohoku Imp.
Univ. Sci. Repts., 2d ser., v. 18, no. 2, p. 211, pl. 10, fig. 16.
Trochus histrio Reeve may be an older name for this
species, but according to Pilsbry (1888-1896, v. 11, p.
30,) 7. histrio cannot be positively identified, and it is
more satisfactory to use Souverbie’sname. Nomura re-

ported this species from “Raised Coral Reef” of For-
mosa, a horizon probably the same as the Yontan lime-
stone of Okinawa.

Distribution: Pleistocene, (Yontan limestone) Okinawa,
(“raised coral reef’) Formosa ; Recent, southwest Pacific from
New Caledonia through the Philippines to the northern
Ryukyu Islands.

Localities: Yontan limestone, 17511, 17515, 17543, 17544,
17545 (figured), 17551, 17552, 17613, 17637, 17640, 17644-b,
17646, 17652, 17666 (figured).

Trochus sp. ind.
Plate 18, figure 8

A juvenile and an imperfect adult 7rochus allied to
7. rota Dunker were obtained from the Yontan lime-
stone. Z'rochus rota was reported from Gabusoga, a
locality in the Nakoshi sand, by Nomura and Zinbo
(1936).

Localities: 17544 (figured), 17644-Db. Specimens from 17512
and 17637 may represent the same species.

Tosatrochus MacNeil, new genus

Type: Thalotia aspera Kuroda. (Hirase) Taki, 1951, Hand-
book of illustrated shells, pl. 68, fig. 3 (=attenuatus
Jonas, fide Fischer and Pilsbry) ; Recent, Japan.

Thalotia aspera is a new name for 7'rochus elongatus
Wood, a homonym of Zrochus elongatus Sowerby.
(See Kuroda and Habe, 1952, p. 90.) According to
Fischer (1879, p. 281), and Pilsbry (1888-1896, vol.
11, p. 143), 7. attenuatus Jonas is an earlier name for
7. elongatus Wood. Trochus attenuatus was unfigured,
and both it and 7. elongatus Wood are from unknown
localities. Fischer reported the species from New Cale-
donia, and several records exist for its occurrence off
Shikoku, Japan.

Trochus elongatus Wood has been assigned variously
to Thalotia, both as a genus and as a subgenus of Can-
tharidus. In this writer’s opinion it has little relation-
ship with either. Perhaps its open umbilicus and sculp-
ture ally it more closely with Praecia Gray, but 7.
elegantula Wood, the type of that species, has a lower
spire.

Tosatrochus attenuatus (Jonas)
Plate 10, figures 16, 22-23

Trochus elongatus Wood (not Sowerby), 1828, Index testaceolo-
gicus, suppl.. p. 17, pl. 5, fig. 19.

Trochus attenuatus Jonas, 1844, Zeitschrist fiir Malakozoologie,
p- 170.

Trochus clongatus. Fischer,
ed., p. 281, pl. 92, fig. 1.

Cantharidus (Thalotia) elongatus. Pilsbry, 1889, Manual of
conchology. v. 11, p. 143, pl. 45, fig. 56.

Hirase, 1936, A collection of Japanese shells, pl. 68, fig. 3.

1879, Coquilles vivantes, 2d.
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Thalotia aspera Kuroda (MS). (Hirase) Taki, 1951, Hand-
book of illustrated shells, pl. 68, fig. 3.
Kuroda and Habe, 1952, Recent Mollusca of Japan, p. 90.

Two specimens of this species from Nakoshi appear
to be identical with the Recent species.

Distribution: Pliocene, (Nakoshi sand) Okinawa; Recent,
western Pacific region from New Caledonia to Tosa (Shikoku),
Japan.

Localities : Nakoshi sand, 17440 (figured).

Doubtful identifications: Two poorly preserved speciments of
Tosatrochus from the Naha limestone may be this species, 17608

and 17644-a.
Genus CLANCULUS Montfort 1810

Type: T'rochus pharaoniuws Linné.
Clanculus microdon ater Pilsbry
Plate 16, figures 4, 9

Clanculus microdon var. eter Pilsbry, 1901, Acad. Nat. Sci.
Philadelphia Proc., v. 53, p. 200.

Clanculus microdon ater. (Hirase) Taki, 1951, Handbook of
illustrated shells, pl. 66, fig. 5.

Pilsbry distinguished this form from typical C.
microdon on the basis of color and a greater number
of spiral cords. The subspecies afer is characterized
by scattered white beads on its otherwise dark gray
or black shell, and by alternating large and small
threads in its gpiral sculpture.

Yokoyama (1924, pl. 2, fig. 5) figured a specimen
from the coral bed at Awa as Trochus (Clanculus)
atropurpureus (Gould). Taki and Oyama (1954, pl.
39, fig. 5) reidentified it as Clanculus (Euclanculus)
microdon ater Pilsbry.

Distribution : Pliocene, (Naha limestone) Okinawa; Pleisto-
cene or post-Pleistocene, (coral bed at Awa) Japan; Recent,

central Japan.
Localities : Naha limestone, 17484 (figured).

Clanculus margaritarins (Philippi)
Plate 18, figures 14-15

Monodonta margaritaria Philippi, 1846, Zeitschrift fiir Malako-
zoologie, p. 100.

Olanculus margaritarius. (Hirase) Taki, 1951, Handbook of
illustrated shells, pl. 66, fig. 3.

A specimen with several of the apex whorls missing,
but agreeing with this species in sculpture and in the
apertural and umbilical characters was found in the
Yontan limestone.

Distribution : Pleistocene, (Yontan limestone) Okinawa ; Re-
cent, southern Ryukyu Islands to central Japan.
Localities : Yontan limestone, 17551 (figured).

Subfamily UMBONIINAE
Genus MONILEA Swainson 1840
Type: T'rochus callifera Lamarck.

Monilea haebaruensis, n. sp.
Plate 11, figures 1-2

Shell of medium size, whorls rounded, sutures de-
pressed. Protoconch simple but its sculpture cannot
be discerned on the specimens at hand. Aperture sub-
quadrate. Outer lip moderately thick, not corrugated
within. Inner lip thickened at the outer of two um-
bilical carinae and reflected at the inner carina.
Parietal wall weakly callussed, the callus weakest and
less emergent at the midpoint of the appression. Um-
bilicus deep and open. Sculpture consisting of sharp-
ened spirals with occasional weak secondary spirals
above the periphery, and rounded, more closely set
spirals on the base, a strong roughened spiral thread,
referred to above as the outer umbilical carina, rimming
the umbilical opening.

Holotype (USNM 562889) measures: height 9.6 mm., diameter
11.8 mm.

Type locality : Chinen sand, 17442,

It cannot be decided from his figure whether this is
the same species as the one reported from both the
Byoritzu beds and Pleistocene raised coral reef of
Formosa by Nomura (1935, p. 215, pl. 10, figs. 23a-b)
as M. lentiginosa A. Adams, but from the general
aspect it is not. The Okinawan fossil differs from Re-
cent specimens of M. lentiginosa in having a narrower
umbilicus with the outer umbilical carina less recessed,
stronger, and lacking a deep groove between it and
the finer spiral sculpture. The spirals on the spire of
M. lentiginosa are rounded and beaded, whereas on the
Okinawan form they are sharpened and simple.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17442 (figured type).

Subgenus ROSSITERIA Brazier 1895

(Solanderia P. Fischer 1879, not Duchassaing and Michelotti
1846)

Type: T'rochus nucleus Philippi.
Monilea (Rossiteria) cf. M. (R.) nuclea (Philippi)
Plate 1, figures 89

*"Trochus nucleus Philippi, 1849, Zeitschrift fiir Malakozoologie,
p. 171,

7Monilea nuclea. Pilsbry, 1889, Manual of conchology, v. 11,
p. 257, pl. 61, figs. 31, 32.

Monilea nuclea is difficult to identify from any of its
published figures. It is fairly well fixed by Pilsbry’s
comparison of it with his new species, M. nucleolus
(Pilsbry, 1903, p. 71). The species here reported from
Okinawa does not appear to be separable from speci-
mens in the Hirase Collection in the U.S. National
Museum labelled “Monilea (Rossiteria) nuclea Phil”.
However, specimens labelled “Monilea (Rossiteria)
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nucleolus Pils” appear to be the same species. Accord-
ing to Pilsbry M. nucleolus is nearly smooth whereas
M. nuclea has sharply incised spiral lines.

Distribution : Miocene, (Yonabaru clay member) Okinawa;
Recent, southwest Pacific, New Caledonia to central Japan.

Localities : Yonabaru clay member, 17449 (figured).

Comparative bathymetric data: Specimens in the Thaanum
Collection in the U.S. National Museum were obtained from
10 to 25 fathoms.

Genus ETHALIA A, Adams 1853

Type: Rotella guamensis Quoy and Gaimard.
Ethalia subpulchella, n. sp.
Plate 11, figures 16-17

Ethalia pulchella. Nomura, 1935, To6hoku Imp. Univ. Sci.
Repts., 24 ser., v. 18, no. 2, p. 215, pl. 10, figs. 24a, b.
Shell medium to large for the genus, sublenticular,
angulate. Protoconch not well preserved on type.
Aperture subquadrate, outer lip plain, parietal wall
with a tongue-shaped callus, thicker towards the um-
bilicus, extending a little beyond the umbilicus and
nearly closing it. Umbilicus not open to direct view,
but with a small opening visable from an angle. Sur-
face of shell smooth except for growth lines above, and
with weak radiating corrugations on the base that die
out before reaching the midline of the base.

Holotype (USNM 562898) measures: height 5 mm, diam-
eter 9.2 mm. A slightly larger topotype is 10.2 millimeters in
diameter.

Type locality : Chinen sand, 17442.

The form from the Byoritzu beds of Formosa iden-
tified as E. pulchella (A. Adams) by Nomura appears
to belong to the species here described. Ethalia sub-
pulchella differs from E. pulchella in having its um-
bilicus more completely covered by the callus.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Chinen
sand) Okinawa.

Localities: Chinen sand, 17442 (figured type).

Genus UMBONIUM Link 1807
Type: Trochus vestiariwm Linné.
Umbonium aff. U. costatum (Kiener)
Plate 18, figures 2, 6

?Rotella costata (Valenciennes) Kiener, 1839, Coquilles vivantes,
Rotella, p. 10, pl. 2, fig. 5.

Wmbonium (Suchium) moniliferum. Nomura, 1959, Tohoku
Imp. Univ. Sci. Repts., 2d ser.,, v. 18, no. 2, p. 214 (in
part).

MWmbonium costatum. (Hirase) Taki, 1951, Handbook of
illustrated shells, pl. 71, fig. 1.

Nomura followed Kuroda in regarding U. costatum
as a synonym of U. moniliferwm (Lamarck). Both the
Okinawan fossils and specimens of costatum in the U.S.
National Museum appear to differ from moniliferum in
lacking the row of prominent tubercles below the suture.
Most of the specimens in a collection from the upper
Byoritsu beds, presented to the U.S. Geological Survey
by 1. Hayasaka, have very prominent subsutural tu-
bercles and are labelled “Umbonium (Suchium)
noduliferum (Lamarck)”. However, Hayasaka, Lin
and Yen (1948, p. 12) list only U. moniliferum. The
species figured by Yokoyama (1920, pl. 6, fig. 6) as U.
costatum has prominent subsutural tubercles and prob-
ably is typical U. moniéliferum.

The single poorly preserved specimen from the Yon-
tan limestone of Okinawa has a lower spire than is
common for the Recent U. costatum, but is otherwise
very similar.

Distribution : Pliocene, (Nakoshi sand) Okinawa Pleistocene,
(Yontan limestone) Okinawa; Recent (U. costatum), southern
Japan.

Localities: Nakoshi sand, 17440; Yontan limestone, 17672-u
(figured).

Doubtful occurrences: Poorly preserved specimens which may
be this species were found at the following: Yontan limestone,

17511, 17514, 17550.
Family STOMATIIDAE

Subfamily STOMATIINAE
Genus STOMATIA Helbling 1779
Type:S. phymotis Helbling.
Stomatia cf. 8. rubra (Lamarck)
Plate 16, figure 5

9Stomatella rubre Lamarck, 1816, Encyclopédie méthodique, pl
450, figs. 3a, b; 1822, Animaux sans vertébres, v. 6, pt. 2,
p. 210.

2Stomatia rubra. H. and A. Adams, 1854, Genera of Recent
Mollusca, p. 436.

Stomatia rubra. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 63, fig. 7.

Only a single internal mold of this form was ob-
tained. It is a small, circular Stomatia with the im-
pression of sculpture resembling that.of S. rubra.

Distribution: Pliocene, (Naha limestone) Okinawa; Recent,
Philippines to Japan sea.

Localities : Naha limestone, 17661 (figured).

Comparative bathymetric data: Specimens of the Recent
species are in the Albatross collection from the Philippines from
depths of 10 and 37 fathoms.
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Family ANGARIIDAE
Genus ANGARIA (Bolten) Roeding 1798
Type: Turbo delphinus Linné.
Angaria delphinus (Linné)
Plate 16, figures 6, 11-12
Turbo delphinus Linné, 1758, Systema naturae, ed. 10, v. 1, p.
764.
Angaria delphinus. (Bolten) Roeding, 1798, Museum Bolten-
ianum, no. 911, p. 71.
Delphinula laciniate Lamarck, 1816, Encyclopédie méthodique,

pl. 451, figs. 1a, b; 1822, Animaux sans vertébres, v. 6,
p. 230.

Angaria delphinus laciniata. Hirase, 1936, A collection of Jap-
anese shells, pl. 71, fig. 8.

Angarig delphinus. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 71, fig. 8.

Angeria delphinus laciniata. Kuroda and Habe, 1952, Recent
marine Mollusca of Japan, p. 38.

Incomplete specimens whose visible characters fall
well within the limits of the very variable Recent species
were recovered from the Naha and Yontan(?) lime-
stones. The form named laciniata by Lamarck is typi-
cal A. delphinus and, therefore, needs no subspecific
name,

Distribution: Pliocene, (Naha limestone) Okinawa ; Pleisto-
cene, (Yontan? limestone) Okinawa: Recent, Indonesia to
Japan.

Localities: Naha limestone, 17484, 17574 (figured); Yontan
(?) limestone, 17637 (figured).

Comparative bathymetric data: The species is recorded from
depths of less than 10 fathoms, and is frequently collected from
tide pools.

Family SKENEIDAE
Genus LEUCORHYNCHIA Crosse 1867
Type: L. caledonica Crosse.
?Leucorhynchia sp. ind.
Plate 16, figures 13-14

A single imperfect specimen of a small, smooth form
that appears to have had a Lewcorhynchia-like umbilical
callus was found. It is otherwise indeterminable.

Occurrence: Naha limestone, 17518 (figured).
Family TURBINIDAE
Subfamily LIOTIINAE
Genus LIOTIA Gray 1847
Type: Delphinula cancellata Gray.
Liotia sp. ind,
Plate 7, figures 34

A single poorly preserved specimen of a large Liotia
probably related to Z. hermanni Dunker was obtained
from the Shimajiri formation. Its sculpture is mostly

eroded but a row of rather large holes along the outer
edge of the siphonal fasciole resembles that of L. her-
manni and L. peronii Kiener. Liotia fenestrata Car-
penter (See Abbott, 1954, pl. 18, fig. U) from the
Pacific coast of Mexico is closely related.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17456 (figured).

Genus HOMALOPOMA Carpenter 1864

Type: Turbo sanguinewm Linné.

Homalopoma is not regarded as a homonym of
Homalopomus Girard 1857. 1f it is, Leptothyra Dall
1871 is the next available name.

Homalopoma cf. H, sangarensis (Schrenck)
Plate 11, figures 7-8

?Turbo sangarensis Schrenck, 1861, Bull. Acad. Imp. des Sci.
de Saint Petersbourg, v. 4, no. 7, p. 409.
?Leptothyra sangarensis. Pilsbry, 1888, Manual of conchology,
v. 10, p. 250, pl. 47, figs. 27, 28, pl. 64, fig. 59.
?Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 62.

The specimen compared with this species is incom-
plete and slightly crushed, but the apertural and sculp-
tural details appear to be identical in all respects with
those of specimens so labelled in the Hirase collection
in the U.S. National Museum from Fusan, Korea. H.
amussitata (Gould) is closely related but I had no
specimens for comparison.

Distribution: Pliocene, (Chinen sand) Okinawa; Recent,

northern Japan and Korea.
Localities : Chinen sand, 17480 (figured).

Genus LIOTINA Munier-Chalmas 1883
Type: Delphinula gervillei DeFrance.
Subgenus DENTARENE Iredale 1929

Type: D. sarcina Iredale (=Delphinula crenata
Kiener).
Liotina (Dentarene) chinenensis, n. sp.

Plate 11, figures 29-31

Shell medium sized for the genus, ovate in shape.
Protoconoch smooth, planispiral, slightly submerged
and tilted, consisting of about 1% turns. First 115
postnuclear whorls likewise planispiral, remaining
whorls spiral and turbiniform. Aperture round.
Outer lip somewhat flaring, but inner lip simple
and unreflected. Suture deeply impressed. Sculp-
ture consisting of four spiral lirations, 2 above
and 2 on the periphery, the upper of the peripheral
lirations stronger, peripheral lirations bearing
spiny projections which begin earlier on the upper lira-
tion and which are open toward the direction of growth,
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axial lirations of about equal strength (about 6 visible
from an angle) intersecting the spirals lirations to form
a cancellate pattern; miscosculpture consisting of very
fine raised lamellae all over the shell. Base bearing a
row of rounded beads rimming the unbilical opening,
and a much weaker row outside, fine corrugations ex-
tending from the nodes of the rim row into the umbilical
opening.

Holotype (USNM 562909) measures: height 4.8 mm dia-
meter 6.5 mm.

Type locality : Chinen sand, 17482-b.

A much larger, apparently undescribed, species is
present in the Albatross collections from the Philip-
pines, but it has a single prominent row of peripheral
spines rather than two spiny peripheral carinae. ZLio-
tina (Dentarene) cycloma (Tomlin) (see Kira, 1955,
pl. 11, fig. 2) appears to be closely related to L. (D.)
chinenensis but the available figures of the former are
not good enough for detailed comparison.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17482-b (figured type).

Genus PHANEROLEPIDA Dall 1907

Type: Leptothyra transenna Watson.

Phanerolepida was treated as a “section” of Lepto-
thyra by Thiele (1931), and the type species was
referred to Leptothyra without any subgeneric assign-
ment by Kuroda and Habe (1952, p. 62). Wenz (1938,
p. 341) regarded it as a subgenus of Homalopoma Car-
penter of which he regarded Leptothyra a synonym.
Otuka (1949, p. 302) also made it a subgenus of Homa-
lopoma.

Phanerolepida rehderi, n. sp.
Plate 7, figures 6-8, 11-13

Shell of medium size, naticoidal, spire low, but the
first 314 to 4 turns rise more steeply than the rest, mak-
ing the tip of the spire slightly papillate. Protoconch
low, consisting of about 1 full turn, smooth. ~Aperture
subcircular. Callus extending over the body whorl to
cover an area nearly as large as the aperture. Sculp-
ture on first 3 adult whorls consisting of fairly strong
spiral lirations or carinae; sculpture on later whorls
consisting of faint spiral lines or of alternating patches
of shell with faint spiral lines and patches having a
finely reticulate or shagreen-like sculpture, the bound-
ary between the two types being sharp and irregular.

Holotype (USNM 562794) measures: height 17.5 mm, di-
ameter 17 mm.

Type locality : Shinzato tuff member, 17454.

Before 1931 this genus was known only from a single
Recent species, P. transenna (Watson) (1886, p. 125, pl.

6, fig. 12), which inhabits deep water on both the east-
ern and western sides of southern Japan. Otuka
(1949, p. 302, pl. 13, fig. 4) reported the species
from the Tomiya tuffaceous sandstone (Pliocene) of
Japan. The Okinawan fossil species is smaller than
the Recent species, and the reticulated sculpture is
coarser. None of three specimens from locality 17677
have patches of shagreen-like sculpture but otherwise
they are identical. Specimens lacking patches of retic-
ulate sculpture might easily be mistaken for ('Zryso-
stoma paradovum. Chrysostoma paradorum does not
have raised spiral ridges on the early adult whorls and
its spire is lower.

Kuroda (1931a, p. 70) described a fossil species as
P. expansilabrum. Otuka (1949, p. 302) mentioned it
and stated that it came from the Pliocene but did not
compare it with P. ¢transenna. Hatai and Nisiyama
(1952, p. 230) give its provenance as the upper Uchi-
mura formation (Miocene). Kuroda's paper has not
been seen by the writer.

Distribution : Miocene or Pliocene, (Shinzato tuff member)

Okinawa.

Localities : Shinzato tuff member, 1745 (figured type), 17677
(figured).

Comparative bathymetric data:The type of P. transenna
(Watson) was obtained from a depth of 565 fathoms. Two
specimens in the U.8. National Museum, collected by the Alba-
tross, are from depths of 487 and 600 fathoms. Kuroda (1931a,
p. 70; fide Otuka, 1949, p. 302) reports it from Sagami Bay at
a depth of 500 fathoms.

Genus CIRSOCHILUS Cossmann 1888
Type: Delphinula striatum Lamarck.
Cirsochilus ryukyuensis, n. sp.
Plate 11, figures 13-15

Shell medium small, spire low, whorls slightly tri-
carinate. Protoconch consisting of about 1 regularly
coiled smooth whorl. Aperture nearly circular. Outer
lip thin at the edge but thickening behind, apparently
forming an operculum receptacle; a slight tuberosity
on the inner lip opposite the rim of the umbilicus.
Parietal callus tongue-shaped and extending well in
advance of the aperture; callus overhanging the umbili-
cus slightly. Suture narrowly and shallowly channeled.
Sculpture consisting of fine spiral lines all over and
4 stronger spirals, 1 just below the suture and 3 others,
well separated, at the periphery, the spiral below the
suture beaded, but becoming smooth on the last quarter
turn, the uppermost of the peripheral spirals beaded on
the first half of the last turn (on both of two specimens
at hand) but smooth elsewhere, base with small corru-
gations extending outwards from the rim of the um-
bilicus.
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Holotype (USNM 562897) measures: height 3 mm, diameter
4.3 mm.
Type locality : Chinen sand, 17482-b.

I have not been able to associate this species with
any reported from the western Pacific. Species re-
ferred to Neocollonia and Colloniste ((Hirase) Taki,
1951, pl. 75) may be related but the figures are un-
recognizable. There is doubt in my mind that the two
Recent species from Australia referred to Cirsochilus
by Cossmann, 7urbo filifer Deshayes and Collonia
roseopunctate Angas, are even congeneric with it.

There is probably some relationship between this
species and Zwrbo (Marmorostoma) rutteni Beets
(1942, p. 231, pl. 25, figs. 8-10) from the upper Miocene
of eastern Borneo. The Borneo form is higher and
more 7urbo-like, but it may well represent the ances-
tral stock of the species here described.

The type species, C. striata (Lamarck), from the
Eocene of France is slightly higher, lacks the beaded
spirals, and its callus does not partly cover the um-
bilicus.

Distribution: Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17482b (figured type).

Subfamily TURBININAE
Genus TURBO Linné 1758
Type: 7. petholatus Linné.
Turbo petholatus Linné
Plate 18, figure 12

Turbo petholatus Linné, 1758, Systema naturae, ed. 10, p. 762.

Turbo (Turbo) petholatus. Nomura, 1935, Tohoku Imp. Univ.
Sci. Repts., 2d ser., v. 18, no. 2, p. 206, pl. 10, fig. 31.

Turbo petholatum. Hatai, 1941, Tropical Industry Inst. Palau,
Bull. TA, p. 90, pl. 18, figs. 10, 11.

Turbo petholatus. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 73, fig. 1.

Numerous specimens of this species were obtained
from both the Naha and Yontan limestones. Nomura
records it from the Byoritzu beds of Formosa.

Distribution: Miocene to Recent, Indo-Pacific region (See
Wissema, 1947, p. 26); Pliocene, (Byoritzu beds) Formosa,
(Naha limestone) Okinawa; Pleistocene, (Yontan limestone)
Okinawa ; Recent, Red Sea to Japan and islands of the Pacific.

Localities (doubtful identifications indicated by ?; opercula
only by 0) : Naha limestone, ?17473, 17484(0), 717499, 717534,
17540, 17541, 17554(0), 717561, ?17578, 17582, 917584, 17608,
717612, 17615, ?17641C; Yontan limestone, 17510, 17511(0),
17512(0), 717512, 17513, 717543, 17544 (figured), ?17547, 17548,
17549, 17551, 17552, 17558, ?17573, 17613, 17637, 17640(0),
17644-b, 17652, 17656U, 17665U, 17665U (0), 17672U, 17680,
717686.

Genus MARMOROSTOMA Swainson 1829
Type: Turbo chrysostomus Linné
Marmorostoma argyrostoma (Linné)
Plate 18, figure 4

Turbo argyrostomus Linné, 1758, Systema naturae, ed. 19, p. 176.

Turbo (Turbo) argyrostomus. Nomura, 1935, Tohoku Imp.
Univ. Sci. Repts., 2d ser., v. 18, no. 2, p. 207.

Turbo argyrostomus. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 73, fig. 4.

The specimens from the Yontan limestone do not
show any characteristics by which they can be distin-
guished from the variable Recent species. Nomura
reported the species from “Raised Coral Reef” of For-

mosa, probably equivalent to the Yontan limestone in
age.

Distribution : Pliocene, (Naha? limestone) Okinawa : Pleisto-
cene, Zanzibar, Mombasa, Nias, Tonga, (“Raised Coral Reef”)
Formosa, (Yontan limestone) Okinawa; Recent, Indian Ocean
to the northern Ryukyus Islands and central Pacific Ocean
islands.

Localities: Naha (?) limestone, 17484, 17541; Yontan lime-
stone, 17511 (figured), 17512-a, 17543, 17544, 17672U.

Comparative bathymetric data: Specimens bearing data in
the U.S. National Museum all were obtained from reefs and
shallow water.

Subgenus BATILLUS Schumacher 1817
Type: Turbo cornutus Gmelin,

Marmorostoma (Batillus) gemmata (Reeve)
Plate 11, figure 4

Turbo gemmatus Reeve, 1848, Conchologia iconica, v. 4, Turbo,
pl. 12, fig. 62.
Turbo? sp. Dickerson, 1922, Philippine Jour. Sci., v. 20, no. 2,
pl. 5, fig. 17.
Turbo yabei Nomura and Zinbo. 1936, Tohoku Imp. Univ. Seci.
Repts., 2d ser., v. 18, no. 3, p. 263, pl. 11, figs. 34a, b.
(Marmorostoma) gemmatus. Altena, 1938, Leidse
Geologische Mededelingen, v. 10, p. 288, fig. 12.
Cox, 1948, Schweizerische Paliontologische Abhandlungen,
v. 66, p. 17, pl. 1, figs. 2a, b.

See Cox for a full discussion of this species. 7urbo
yabei was described from Gabusoga, Okinawa, a lo-
cality close to and equivalent to the exposure at Nakoshi
where the specimen figured here was obtained.

This species is characterized by its strongly beaded
spiral sculpture.

Turbo

Distribution: Miocene or Pliocene, Philippines and northern
Borneo:; Pliocene, eastern Java, (Nakoshi sand) Okinawa;
Pliocene or Pleistocene, Nias; Pleistocene, eastern Java; Re-
cent, Indo-Pacific region.

Localities: Nakoshi sand, Gabusoga (Nomura and Zinbo).
17440 (figured), 17444.
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Marmorostoma (Batillus) ¢f. M. (B.) cornuta (Humphrey)
Plate 11, figures 11-12

Turbo cornutus Humphrey, 1786, Portland catalogue, p. 147,
no. 3235.

#Turbo (Batillus) cornutus. (Hirase) Taki, 1951, Handbook
of illustrated shells, pl. 73, fig. 3.

Specimens resembling the young of 3. cornuta, the
stage before the formation of spines, were recovered
from the Nakoshi sand, the Naha limestone and the
Yontan limestone. A new species may be represented
here, but no attempt is made to describe it on the basis
of the material at hand. It occurs with M. gemmata
(yabei) at one locality but there is no intergradation.
Young specimens of Marmorostoma argyrostoma re-
semble this species superficially. This form does not
have an open umbilicus like /. argyrostoma and the
spiral ribs and channels are much weaker, particularly
on the base.

Distribution : Pliocene, (Nakoshi sand and Naha limestone)
Okinawa ; Pleistocene, (Yontan limestone) Okinawa; Recent,
Ryukyu Islands to central Japan.

Localities: Nakoshi sand, 17440 (figured); Naha limestone,
17484, 17499, 17571, 17574, 17576, 17608, 17644-a; Yontan lime-

stone, 17510, 17545, 17548, 17551, 17552, 17558, 17637, 17646,
17652, 17666.

Genus LUNATICA (Bolten) Roeding 1798
Type: Twrbo marmoratus Linné.

Lunatica. marmorata (Linné)

Plate 11, figure 3

Turbo marmoratus Linné, 1758, Systema, naturae, ed. 10, p. 763.
(Hirase) Taki, 1951, Handbook of illustrated shells, pl. 72,
fig. 3.

Nomura (1935, pl. 10, figs. 30a-b) figured a large
Lunatica from “raised coral reef” of Formosa as Zurbo
(Turbo) regenfussi Deshayes. Nomura’s specimen is
a young individual, and the Okinawan specimen is only
a fragment so that accurate comparison is impossible,
but it may be the two represent the same species. L.
regenfusst is an Indian Ocean form, whereas L.
marmorata is reported to range from the Indian Ocean
nearly to Japan. Pilsbry believed the two to be syn-
onyms. Probably the shell figured by Nomura is the
same species as a larger but less complete specimen
figured from the Byoritzu beds by Yokoyama (1928, pl.
4, fig. 12) as Zurbo marmoratus var. laevis.

Distribution : Pliocene, (Nakoshi sand) Okinawa, ( ?Byoritzu
beds) Formosa; Pleistocene, (“raised coral reef”) Fornmosa:

Recent, Indian Ocean to the northern Ryukyu Islands.
Localities : Nakoshi sand, 17440 (figured).

Genus GUILDFORDIA Gray 1850
Type: Astralium triumphans Philippi.
Guildfordia yoca Jousseaume
Plate 11, figures 5-6
Guildfordia yoca Jousseaume, 1899, Le naturaliste, p. 48.

Guildfordia yoca differs from G. triumphans (Phil-
ippi) in being a little lower, and in lacking granules
on the base. The top of @. yoca generally has fewer
rows of granules than &. ¢riumphans, although occa-
sional specimens of (. yoca have granules completely
covering the top of the whorls. Recent specimens of .
triumphans are a darker rose color than @. yoca.

Distribution : Pliocene, (Chinen sand) Okinawa; Recent, In-
donesia to central Japan.

Localities: Chinen sand, 17482-b, 17482-c (figured).

Comparative bathymetric data: Specimens taken by the Al-
batross expedition ranged in depth from 38 te 700 fathoms
with all records but the one at 38 fathoms being over 200
fathoms.

Genus CALCAR Montfort 1810

Type: Trochus stellaris Gmelin.

Calcar has been variously treated as a synonym or
as a subgenus of Astraea (Bolten) Roeding 1798. How-
ever, in the sense that it has been used by some recent
authors, the writer regards it as generically distinct
from Astraeca. The nomenclature of this whole group
is in an unsatisfactory condition and needs revision.

Calcar cf. C. haematraga (Menke)
Plate 18, figures 23-25

?Trochus haematragus Menke, 1829, Conchylien-Sammlung der
Freiberrn v. Malsburg, p. 18.

2Astralium (Cyclocantha) haematragus. Yokoyama, 1924,
Tokyo Imp. Univ. Coll. Sci. Jour., v. 45, pl. 2, fig. 7.

7Astraea (Calcar) haematraga. Otuka, 1935, Earthquake Re-
search Inst. Bull., v. 13, pt. 4, p. 850, pl. 53, figs. 40a,b.

24 straea haematrage. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 74, fig. 4.

2Astraea (Calcar) haematraga. Takiand Oyama, 1954, Paleont.
Soc. Japan Spec. Paper 2, pl. 39, fig. 7.

Two specimens from the Yontan limestone agree
with the less spiny individuals of this Recent species,
but most Recent specimens have the spines more de-
veloped.

Distribution: Pleistocene, (Yontan limestone) Okinawg;
post-Pleistocene, (Noto and the coral bed at Awa) Japan;

Recent, Formosa to central Japan.
Localities : Yontan limestone, 17644-b (figured).
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Calcar sp. ind.
Plate 16, figures 15, 21

Two fragments of Calear from the Naha limestone
are unidentifiable, although possibly both are closely
related to if not identical with C. haematraga. Both
specimens have strong peripheral spines.

Occurrence: Naha limestone, 17440 (figured), 17497-a

(figured).
Calcar loochooensis, n. sp.

Plate 16, figures 16-18

Shell moderately small and subconical, whorls
slightly rounded to nearly straight, flaring abruptly at
the base to nearly the diameter of the next whorl.
Aperture round. Umbilicus closed. Base slightly con-
cave. Sculpture consisting of fine oblique irregular
lirations and coarser irregular, granular axial ridges,
the base of the whorl with granular fine spiral lines;
the periphery (just above the suture) adorned with
small thin projections which extend slightly downward,
and which on the spire whorls are appressed on the top
of the whorls below.

Holotype (USNM 563009) measures: height 14.7 mm, di-
ameter 12.9 mm.

Type locality : Naha limestone, 17669.

This species is closely related to €. haematraga, but
differs from it in having a narrower spire and much
finer sculpture, particularly on the base. The peripheral
projections in this species are more delicate and tightly
appressed whereas in C. haematraga they often are hol-
low and projecting.

Distribution : Pliocene, (Naha limestone) Okinawa.

Localities: Naha limestone, 17539 (figured), 17669 (figured

type).
Genus PSEUDASTRALIUM Schepman 1908

Type: Astralium abyssorum Schepman.
Pseudastralium cf, P. henicus (Watson)
Plate 11, figures 9-10
?Turbo (Calcar) henicus Watson, 1878, Jour. Linn. Soc. London,
v. 14, p. 713; 1886, Voyage H.M.S. Challenger, Zoology, V.
15, p. 130, pl. 6, fig. 11.

?Astraea (Calcar) henica. Nomura and Zinbo, 1934, Tohoku
Imp. Univ. Sci. Repts., 2d ser., v. 16, no. 2, p. 146.

fAstraea (Pseudastralium) abyssorum. Hirase, 1936, A col-
lection of Japanese shells, pl. 74, fig. 10.

fGuildfordia abyssorum ver. (Hirase) Taki, 1951, Handbook
of illustrated shells, pl. 74, fig. 10.

?Guildfordia henicus var. Kuroda and Habe, 1952, Recent
marine Mollusca of Japan, p. 59.

Specimens of this genus from the Molucca Pass in the
Albatross collection have a broad channelled suture and
thus compare more with 2. henicus than with P. abys-

sorum Schepman which has an appressed or nearly ap-
pressed suture. Hirase’s figure appears to represent a
form more closely related to P. henicus than to P. abys-
sorum. The Okinawan fossil also has a channelled
suture, and compares closely with 2. kenicus in other
respects.

Distribution : Pliocene, (Chinen sand) Okinawa, (“Ryukyus
limestone”) Kikaiga-shima ; Recent, Indonesia, Fiji, southern
Japan.

Localities : Chinen sand, 17480 (figured).

Comparative bathymetric data: Albatross specimens, prob-
ably P. henicus, were obtained from depths of 272, 305 and 310
fathoms.

Genus BOLMA Risso 1826

Type: Turbo rugosa Linné.

The forms from the Yonabaru clay and Shinzato tuff
members assigned to this genus are related to Zurbo
coronatus Gmelin which was assigned to ZLunella
(Bolten) Roeding 1798 by Kuroda and Habe (1952, p.
64). Possibly Lunella should be used for more turbini-
form species which seem to fall between the typical
turbinids and Astraea and its allies.

Bolma cf. B, pseudomodesta (Nomura)
Plate 16, figures 10, 23

?Astraea pseudomodeste Nomura, 1935, T6hoku Imp. Univ. Sci.
Repts., 2d ser., v. 18, no. 2, p. 208, pl. 10, figs. la—c.

Bolma pseudomodesta was described from the Byor-
itzu beds of Formosa. It differs from B. modesta
(Reeve) (See (Hirase) Taki, 1951, pl. 74, fig. 6) in
being smaller and with finer sculpture, but unquestion-
ably the two species are closely related. The Recent
species is known only from Japanese waters. The
specimens at hand do not differ noticeably from the
Recent species in the coarseness of the granular sculp-
ture, but the hollow spines on the two prominent revolv-
ing carinae are weaker.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Naha

limestone) Okinawa.

Localities: Naha limestone, 17497-b, (figured), 17529 (fig-
ured).

Comparative bathymetric data: Bolma modesta (Reeve) is
present in the Albatross collections from near Japan and is
recorded from depths of 31 to 48 fathoms.

Bolma sp. ind.
Plate 17, figure 15
A fragment of a large Bolma allied to B. modesta
was collected from the Shinzato tuff member. It may
be a fragment of a large individual of the preceding
species, but if so the sculpture changes greatly in the
adult stages.

Occurrence: Shinzato tuff member, 17681 (figured).
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Bolma hataii, n. sp.
Plate 7, figures 5, 9, 14

Shell of medium size, low turbiniform, whorls weakly
tricarinate with the slopes between the subsutural de-
pressions and the upper peripheral angulations forming
disconnected parts of the plane of the spire. Pro-
toconch low and broad, consisting of about 214 whorls,
smooth except for the last 34 whorl which has a low
raised spiral both immediately above and below the
suture. Aperture nearly round. Umbilicus closed or
with only a pinhole chink. Outer lip broken on type.
Inner lip thick and well rounded, appressed. Parietal
callus thin and not completely concealing the details
of the basal sculpture. Sculpture consisting of two
well spaced peripheral ridges as in Bolma and a third
less projecting ridge below which is fully visible in
the basal view, the upper of the two peripheral ridges
bearing low vaulted spines. A row of coarse beads lies
below the suture, and between it and the suture is a
flat or slightly excavated bench or shallow channel.
The remainder of the surface is ornamented with spiral
rows of smaller beads between which are more continu-
ous spiral threads. The beads on the basal spirals are
finer than those above the peripheral ridges.

Holotype (USNM 562793) measures: height 10.6 mm, di-
ameter 11.8 mm.

Type locality : Shinzato tuff member, 17456.

This species is closely related to a form from the
Pliocene of Java regarded by Altena (1939, p. 46, pl.
3, figs. 1a—¢) as a half-grown specimen of Astralium
girgyllus (Reeve), but there is doubt that either is
conspecific with the form figured by Hirase ((Hirase)
Taki, 1951, pl. 74, fig. 8) as Astraea girgyllus (Reeve).
Lunella coronata (Gmelin) ((Hirase) Taki, 1951, pl
74, fig. 2) is more turbiniform with a more rapidly
expanding spire in the early whorls and it has a much
less developed subsutural bench. Hirase’s figure of
L. coronata also seems to show an open umbilicus.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.
Localities : Shinzato tuff member, 17456 (figured type).

Bolma, n. sp.?
Plate 1, figure 7

A partial specimen obtained from the Yonabaru clay
member appears to be an unrecorded species but it is
too incomplete to describe. It has a higher spire than
both B. hataii and the specimen figured by Altena as
Astralium girgyllus (Reeve), and it has only a single
finely beaded spiral between the two peripheral
ridges—comparing more in this respect with Bolma
pseudomodesta (pl. 16, fig. 23).

Occurrence : Yonabaru clay member, 17451 (figured).

Superfamily NERITACEA
Family NERITIDAE
Subfamily NERITINAE
Genus NERITA Linné 1758
Type: N. peloronta Linné.
Nerita chamaeleon Linné
Plate 1, figures 5, 10

Nerite chamaeleon Linné, 1758, Systema naturae, ed. 10, p. 779.
Nomura, 1935, Tohoku Imp. Univ. Sci. Repts., 2d ser., v.
18, no. 2, p. 218, pl. 10, fig. 18.
Nerita chamaeleon laevilirata. (Hirase) Taki, 1951, Handbook
of illustrated shells, pl. 75, fig. 10.

The specimen here figured compares closely with
specimens so labelled in the Hirase collection in the
U.S. National Museum from the Ryukyu Islands.
The shell suffered an injury about a third of a turn
back from the present aperture and the sculpture is
abnormal.

Distribution : Miocene, (Yonabaru clay member) Okinawa ;
Pliocene, Java (both typical and var. squamatulata), Timor,
Ceram, (Byoritzu beds) Formosa; Recent, Indian Ocean and

Polynesia, northward to southern Japan.
Localities: Yonabaru clay member, 17679 (figured).

Nerita aff, N. reticulata Karsten
Plate 16, figures 19-20

INerita reticulata Karsten, 1789, Museum Leskeanum, p. 296.
?Tryon, 1888, Manual of conchology, v. 10, p. 21, pl. 3, figs.
49, 50.

According to Tryon, V. signata Mac Leay is a syno-
nym. A single rather poorly preserved specimen from
the Naha limestone is tentatively referred to this
species. It compares with some individuals of the
Recent species on which the spiral ribs are made
discontinuous by prominent growth wrinkles.

Distribution : Pliocene, (Naha limestone) Okinawa; Recent
(N. reticulata), Indonesia and Polynesia, northward to the
Ryukyu Islands.

Localities: Naha limestone, 17610 (figured).

Comparative bathymetric data: A shallow-water species
collected from beaches, bays and reefs.

Nerita cf. N. polita Linnée®
Plate 16, figures 27-28

9Nerita polita Linné, 1758, Systema naturae, ed. 10, p. 778.
INerite (Amphinerita) polita. Hirase, 1936, A collection of
Japanese shells, pl. 75, fig. 13.
?Nerite polita. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 75, fig. 13.
Morris, 1952, Field guide to shells of the Pacific coast and
Hawaii, p. 165, pl. 36, fig. 16.
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The specimen so identified is incomplete and rather
poorly preserved, but the characters of the inner lip
appear to be identical with those of the living N. polita.
The general shape and smooth exterior also suggest re-
lationship to V. politc.

Distribution : Pliocene, (Naha limestone) Okinawa; Recent,
Red Sea, Indian Ocean, Philippines and Polynesia, northward

to southern Japan.
Localities: Naha limestone, 17610 (figured).

Nerita aff. N. undata Linné
Plate 18, figure 11

A single incomplete specimen with only the younger
whorls showing any trace of sculpture was obtained
from the Yontan limestone. Its sculpture resembles
that of specimens labelled V. undata Linné in the U.S.
National Musenm. This is probably the form figured
as Nerita (Ritena) undata striata Burrow by Hirase
(1936, pl. 75, fig. 11), corrected in the Taki edition
(1951) to N. stiiata Burrow. The Yontan limestone
specimen has a higher spire than normal (See Hatai,
1941, pl. 27, figs. 3—4).

Distribution: Miocene? of Java; Pleistocene. (Yontan lime-
stone) Okinawa:; Recent (N. undata s. 1.), Indian Ocean, Pa-

cific Islands, northward to the Ryukyu Islands.
Localities : Yontan limestone, 17514 (figured).

Superfamily COCCULINACEA
Family COCCULINIDAE
Genus COCCULINA Dall 1881
Type: (. rathbuniDall.

Cocculina loochooensis, n. sp.
Plate 1, figures 6, 11, 16

Shell oval, moderately high, apex a little anterior of
the center. Apex somewhat decorticated on type, but
showing a small papilla on a flattened area about 2 mm
in length. Sculpture consisting of moderately weak
raised lines radiating from the apex, and making a
cancellate pattern with the growth lines. Edge non-
chalky, but the interior is lined by white chalky shell.
Mantle and muscle attachments as for the genns and
consisting of a horseshoe shaped attachment around the
posterior two thirds of the shell, an indentation extend-
ing towards the apex about 2 to 8 times the width of
the posterior band at about the anterior third of the
shell, and a thin band connecting these around the
anterior end.

Holotype (USNM 562649) measures: height 5.9 mm, length
14.4 mm, diameter 9.9 mm.

Type locality : Yonabaru clay member 17451,

This species is clearly related to an apparently un-
described species in the Albatross collections from the

Philippines, Borneo and Celebes. The Recent species
gets much larger than the fossil specimen, the largest
being 37 mm in length.

Two species have been described from Japan by
Dall, (. japonica and €. rhyssa. Both are smaller than
the fossil species. (. japonica has its apex more
strongly inclined to the anterior, and (. rhyssa dif-
fers from both the other Recent and fossil forms in
being more arcuate in shape, the profile of its base being
strongly curved like the lip of an eye cup.

Distribution : Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member 17451 (figured type).

Comparative bathymetric data : All Cocculina are deep water
forms, the Japanese species having been obtained from 200 to

503 fathoms, and the large Philippine and Indonesian species
from 260 to 510 fathoms.

Order MESOGASTROPODA
Superfamily RISSOACEA
Family ADEORBIDAE (TORNIDAE)
Genus PSEUDOLIOTIA Tate 1898

Type: Pseudoliotia micans (A. Adams)
For a discussion of this group see Abbott (1950).

Pseudoliotia motobuensis, n. sp.
Plate 10, figures 26-28

“Cyclostrema” micans. Nomura and Zinbo, 1936, Téhoku Imp.
Univ. Sci. Repts., 2d ser., v. 18, no. 3, p. 264, pl. 11, fig. 35.
Shell medium small, whorls round, ;pife low. Proto-
conch, not projecting, consisting of about one full
smooth whorl. Aperture round with the faint sugges-
tion of an indentation at the position of the anal sinus:
edge of entire aperture rounded. Umbilicus open.
Sculpture consisting of prominent spiral ridges, about
7 in number of which the 2 along the periphery and
the 1 above are the most prominent, crossed by small
raised ridges along the growth lines, the 2 series of
vidges giving the shell a strongly cancellate appearance.
Holotype (USNM 5628%8) measures: height 5 mm, diameter

8.2 mm.
Type locality : Nakoshi sand, 17483.

The specimens reported by Nomura and Zinbo from
Gabusoga, Okinawa, are from the same fossil zone.
The Recent COyclostrema pulchella Dunker, Recent
from Japan, is closely related to this species, but it is
smaller and does not have the spiral ridges as strongly
developed. According to Kuroda and Habe (1952, p.
50) C. pulchella Dunker is a synonym of P. micans (A.
Adams) (See (Hirase) Taki, 1951, pl. 131, figs. 1-2).

“Delphinula reeviana” Dickerson (1922, pl. 2, fig. 17)
from the Miocene or Pliocene of the Phillippines may
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be closely related, but it appears to have a more de-
flected parietal callus.

Unidentified specimens of a species, probably 2.
micans, closely related to the one here described were
taken by the Albatross expedition from Tawi Tawi, and
by Byrant and Palmer from off Java.

Distribution : Pliocene, Nakoshi sand, Okinawa.

Localities: Nakoshi sand, 17483 (figured type), Gabusoga
(figured by Nomura and Zinbo).

Comparative bathymetric data: Specimens from Tawi Tawi
(P. micans) are recorded from depths of 10, 18, 43, and 68
fathoms.

Superfamily CERITHIACEA

Family TURRITELLIDAE
Genus TURRITELLA Lamarck 1799
Subgenus HAUSTATOR Montfort 1810
Type: 7. imbricataria Lamarck.
Turritella filiola Yokoyama
Plate 1, figure 20; plate 11, figures 22-26
Turritella filiola Yokoyama, 1928, Imp. Geol, Sur. Japan Rept.
101, p. 57, pl. 4, fig. 7.
Nomura, 1935, Tohoku Imp. Univ. Sci. Repts., 2d ser., v.
18, no. 2, p. 189.
Otuka, 1938, Venus, v. 8, no. 1, p. 39, uunumbered plate,
fig. 18.

Both Yokoyama and Nomura suggested close rela-
tionship of this species to 7. fascialis Menke. It ap-
pears to be just as closely related to specimens labelled
T. cingulifera Sowerby in the Hirase collection in the
U.S. National Museum. Zwrritella filiola, particularly
the form so identified from Okinawa, more closely re-
sembles 7. fascialis in the possession of three strong
spirals, but more closely resembles 7'. cingulifera in the
degree of beading of the spiral lines. Like 7. cinguli-
fera, it frequently displays a tendency for the whorls
to become more rounded in adults whereas 7. fascialis
maintains the same degree of flatness throughout. Some
specimens of 7. filiola have stronger spiral lirations
than either 7. fascialis or T. cingulifera. The more
rounded variant (fig. 26) has much the form of 7.
terebra Linné (Yokoyama 1928a, pl. 4, fig. 3) but the
young stage of 7. terebra does not have 3 prominent
beaded spirals.

Beets (1950a, p. 330) states that in his opinion 7.
filiola is identical with 7'. cingulifera Sowerby and that
as such it occurs in the Rembang beds of Java. The
Rembang beds are considerably older (Burdigalian or
Aquitanian?) than the beds in Formosa and Okinawa
containing 7. filiola.

Occurrence: Miocene, (Yonabaru clay member) Okinawa;

Pliocene, (Byoritzu beds) Formosa, (Nakoshi sand, Chinen?
sand, and Naha limestone) Okinawa.

Localities: Yonabaru clay member, 17449 (figured), (?)
17451; Nakoshi sand, 17440, 17483 (figured), Gabusoga
(Nomura and Zinbo) ; Chinen sand, (?) 17442 ; Naha limestone,
17673.

Turritella aff. T. fascialis Menke

Plate 11, figure 28

Turritella fascialis Menke, 1828, Synopsis methodica mollus-
corum, p. 83.
?0Otuka, 1938, Venus, v. 8, no. 1, p. 38, unnumbered plate,
fig. 5.
"Turritelle fascialis naganumensis Otuka, 1938, Venus, v. § no.
1, p. 39, unnumbered plate, fig. 8.

The Hirase collection in the U.S. National Museum
contains specimens that compare with Otuka’s 7. naga-
numensis as well as typical 7'. fascialis and it is doubt-
ful whether the subspecific name is justified or has any
stratigraphic significance.

It is possible that the Okinawan specimen is merely
a variant of 7. filiola, but of many specimens of the
latter species from other localities, none closely resem-
bles the one figured.

Distribution : Pliocene, (Chinen sand) Okinawa. Typical 7.
fascialis: Pliocene or Pleistocene, Japan; Recent (7. fascialis),

western Pacific northward to central Japan.
Localities: Chinen sand, 17441 (figured).

Turritella aff. T. millepunctata Nomura
Plate 1, figure 24

Turritella millepunctete Nomura, 1935, Tohoku Imp. Univ. Sci.
Repts., 2d ser., v. 18, no. 2, p. 191, pl. 9, fig. 44.
20tuka, 1938, Venus, v. 8, no. 1, p. 41, unnumbered plate, fig.
15.

Diagrams of the whorls are given by Otuka but the
specimen from Okinawa is too eroded for accurate
comparison. It shows three prominent spirals, how-
ever, with the lowest stronger than the others and form-
ing a prominent angulation near the base of the whorl.
Remnants of longitudinal striae make a row of puncta-
tions between the spirals.

Distribution: Miocene, (Yonabaru clay member) Okinawa ;

Pliocene (T. millepunctata), (Byoritzu beds) Formosa.
Localities : Yonabaru clay member, 17503 (figured).

Turritella zinboi, n. sp.
Plate 11, figure 27

Shell small, spire narrow, whorls very gently
rounded. Protoconch not present on specimens at hand.
Aperture subquadrate. Suture only faintly incised on
normal specimens, but on the holotype it is abnormally
deep owing ‘to an injury to an early whorl. Very
young whorls strongly carinate near the base (seen on
paratype only), this stage being followed by several
whorls bearing three rather prominent spiral lirations,
the lower liration corresponding to the single carina-
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tion on the very young whorls, Adult sculpture con-
sisting of numerous weak spiral lirations, the middle of
the three primary lirations being slightly stronger than
the rest, and the remainder being subequal in strength,
the spirals arising as secondary and tertiary lirations
between the original three lirations; the last whorl of
the holotype (the 12th or 13th) larger than the rest
and not conforming with the spire angle.

Holotype (USNM 562907) measures: height 16.4 mm, diam-
eter 4.0 mm.

Paratype: (USNM 563089) not figured.

Type locality : Chinen sand, 17481.

This species may be related to 7. andenensis tsushi-
maensis Kotaka (1951, pl. 11, figs. 7-9), Recent from
Tsushima Strait west of Japan. The resemblance is
mainly in the fine texture of the spirals, and the degree
of convexity of the whorls. The aperture of 7. an-
denensis is rounder than that of 7'. zinboi whose aper-
ture has a strong basal angulation. Actually the rela-
tionship between these forms may be more apparent
than real.

Distribution : Pliocene, (Chinen sand) Okinawa.

Localities : Chinen sand, 17481 (figured type).

Family MATHILDIDAE
Genus MATHILDA Semper 1865

Type: Turbo quadricarinata Brocchi.
Mathilda loochooensis, n. sp.
Plate 7, figure 18

Shell probably large for the genus, turritelliform,
whorls rounded. Protoconch not known. Aperture
rounded with a weak attenuation in the siphonal re-
gion. Outer lip thin. Inner lip thickened and reflected.
Parietal wall very weakly callused. Umbilicus closed
except for a pinhole chink. Sculpture made cancel-
late by spiral and axial lirations, both series sharp and
well defined, the spirals about 5 in number on the young
whorls with the middle 1 stronger and forming an
angulation, becoming about 9 to 10 in number on the
adult whorls by the development of interstitial lines of
subequal strength, sometimes on adults 2 on the periph-
ery are stronger than the others but they do not form
a distinct angulation.

Holotype (USNM 562802) measures: height 14.4 mm, diam-
eter 6 mm.

Type locality : Shinzato tuff member 17454.

This species is probably most closely related to .
bonneti Cossmann (1910, p. 45, pl. 2, figs. 22-23) from
the Pliocene of Karakal, India, and also reported by
Wissema (1947, p. 35, pl. 1, fig. 29) from the Pliocene

of Nias. It differs from 3. bonneti in having only one
spiral larger than the others in the young stages and
thus being unicarinate in the young stages, whereas M.
bonneti has two spirals enlarged and is bicarinate.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.
Localities: Shinzato tuff member, 17454 (figured type).

Family ARCHITECTONICIDAE
Genus CLIMACOPOMA P. Fischer 1885
Type: Solariwm patula Lamarck.
Climacopoma serratomarginata, n. sp.
Plate 7, figures 17, 23, 27

Shell thickly discoidal, periphery sharply keeled and
irregularly serrate. Protoconch not well preserved, but
obviously depressed. Aperture subquadrate. Outer
lip projected to form a sharp flange. Inner lip ap-
pressed. Umbilicus broad and parabolic. Sculpture
consisting of raised fine spiral lines, somewhat irregular
in coarseness and spacing, and made irregularly beaded
by growth lines that cross the spirals as depressions;
peripheral keel irregularly serrated or indented.

Holotype (USNM 562801) measures: height 4.8 mm, di-
ameter 12 mm.

Type locality : Shinzato tuff member, 17454.

This species is very closely related to one described by
Schepman (1909, p. 222, pl. 14, fig. 6) from the Banda
Sea as Torinia mirabilis. An excellent specimen of C.
mirabilis was obtained by the Albatross expedition
from Linapacan Strait, south of Culion Island in the
Philippines. No similar species has been reported from
post-Eocene beds, but closely related forms are known
from the Upper Cretaceous and from the Eocene of
Europe, Africa, India, and North America.

Climacopomu serratomarginata differs from C. mira-
bilis in being less flattened, especially on the under side
where the whorls are more inflated, and in having
the sutures less tightly impressed. In the living species
the serrations along the periphery of the whorls are
pressed tightly against the next whorl, whereas in the
Okinawan form.they are looser and have been broken
off without leaving any impression on the subsutural
area. The growth line markings of the fossil are con-
siderably stronger than on the living species.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities : Shinzato tuff member, 17454 (figured type).

Comparative bathymetric data : The specimen in the Albatross
collection from the Philippines was dredged from a depth of 46

fathoms. The type of C. mirabilis was obtained from a depth
of 462 meters.
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Genus ARCHITECTONICA (Bolten) Roeding 1799
Type: Trochus perspectiva Linné.
Architectonica perspectiva (Linné)
Plate 1, figures 18, 22, 26 ; plate 12, figures 1, 7, 11

Trochus perspectivus Linné, 1758, Systema naturae, ed. 10,
p. 757.

Architectonica perspectiva. Nomura, 1935, Tohoku Imp. Univ.
Sci. Repts., 2d ser,, v. 18, no. 2, p. 194, pl. 9, fig. 41.

Architectonica (Architectonica) perspectivum. Wissema, 1947,
Young Tertiary and Quaternary Gastropoda from the
Island of Nias, Doctor's thesis, Rijksuniversiteit Leiden,
p. 35.

Architectonica perspectiva. (Hirase) Taki, 1951, Handbook of
illustrated shells, pl. 128, fig. 7.

Both this species and A. modesta Philippi, which can
be differentiated from it only by color, are characterized
by having a single spiral sulcus below the suture, setting
off only a single row of beads below the suture. It dif-
fers from A. maxima Philippi which is bisulcate below
the suture, making a double row of subsutural beads.

There is some variation in the height of shells re-
ferred to this species, some being flatter with a more
rounded base, whereas others are more domed with a
flatter or even slightly concave base. The peripheral
spirals are apt to be subequal in extension on the more
domed individuals, whereas the lower of the two pe-
ripheral spirals is more extended on the flattened indi-
viduals. On both types a third spiral is located close
to the periphery on the base. These two types and all
intermediates appear to exist in Recent populations,

Fossils from the Nakoshi sand, Chinen sand and
Naha limestone are low spired with the lower periph-
eral spiral extended. The specimen from the Yona-
baru clay member of the Shimajiri formation is high
spired with subequal peripheral spirals, and a slightly
concave base.

Distribution: Miocene, Java, Fiji, Assam, northwest India,
Sumatra, (Yonabaru clay member) Okinawa; Pliocene, Java,
Sumatra, Timor, New Guinea, (Konomine formation) Japan,
(Byoritzu beds) Formosa, (Nakoshi sand and Chinen sand)
Okinawa ; Pliocene or Pleistocene, Nias; Pleistocene, Tangan-
vika, French Scmaliland, Red Sea, Java, Timor, Kikaiga-shima ;
Recent, Indo-Pacific region.

Localities: Yonabaru clay member 17449 (figured), 17679 ;

Nakoshi sand, 17440 (figured) ; Chinen sand, 17441, 17442 ; Naha
limestone, 17610.

Architectonica maxima (Philippi)
Plate 1, figures 17, 21, 25

Solarium marimum Philippi, 1849, Zeitschrift fiir
zoologie, 1848 mo. 11, p. 170.
Solarium perspectivum. Yokoyama, 1928, Imp. Geol. Sur. Japan

Rept. 101, p. 62, pL. 5, fig. 7.

Malako-
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Architectonice marima. Nomura, 1935, Tohoku Imp. Univ. Sci.
Repts., 2d ser., v. 18, no. 2, p. 194, pl. 9, fig. 40.

Architectonica (Architectonica) maxima. Wissema, 1947, Young
Tertiary and Quaternary Gastropoda from the Island of
Nias, Doctor’s thesis, Rijksuniversiteit Leiden, p. 37.

Apparently the same range of variation exists for
this species as for A. perspectiva. The specimen fig-
ured by Yokoyama is a high, bicarinate form, whereas
the specimen here figured is a low form with the
lower of the peripheral spirals more extended than the
upper. The occurrence of identical varietal series in
both named species might be reason for questioning the
validity of the single or double sulcus below the suture
as a specific character. Specimens collected by the
Albatross from the Philippines, however, seem to con-
tain all of either the unisuleate or the bisulcate type
in different hauls.

Distribution : Oligocene( ?), Burma ; Miocene, Burma, north-
west India, Java, (Yonabaru clay member) OKkinawa; Mio-
cene or Pliocene, (Vigo group) Philippines: Pliocene, Java,
Sumatra, Ceram, Papua, Timor, (Karikal) India, (Byoritzu

beds) Formosa, (Chinen sand) Okinawa; Pleistocene, Java,
("Ryukyu limestone”) Formosa; Recent, Indo-Pacific region.

Localities: Yonabaru clay member, 17445, 17503 (figured),
17679 ; Chinen sand, 17441, 17442,
Subgenus SOLARIAXIS Dall 1892

Type: Solarium elaborata Conrad.

Architectonica (Solariaxis) nomurai, n. sp.
Plate 1, figures 19, 23, 27

Shell medium small, lenticular, top regularly domed,
periphery bluntly keeled, base slightly concave adjacent
to periphery, slightly convex adjacent to umbilicus.
Protoconch consisting of about 114 rapidly expanding
smooth whorls, slightly involute. Aperture subquad-
rate. Outer lip thickest at the peripheral keel. Parie-
tal wall thinly callussed. Umbilicus rather steep sided
with a slightly overhanging beaded rim, and a single
sharp thin thread along the umbilical wall. Sculpture
on top consisting of small, subequal weakly beaded
spirals, about seven in number, the periphery similarly
beaded, the base bearing smaller more weakly beaded
spirals increasing in strength towards the umbilicus,
and at the umbilical rim a broad currugated band,
which is not set off by a revolving sulcus.

Holotype (USNM 562656) measures: height 6.8 mm, diam-
eter 14.5 mm.

Type locality : Yonabaru clay member, 17451.

This species is related to 8. dilecta (Deshayes), a
Recent species that was reported by Nomura and Zinbo
(1934, p. 144) from the “Ryukyu limestone™ of Ki-
kaiga-shima. It differs from S. dilecta, however, in
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having a more flattened base, weaker basal spirals, and
less indented sutures.

This species is closely related to the form described
by Yokoyama (1920) as Solarium lenticulatum (See
Architectonica (Solariaxis) lenticulatum, Taki and
Oyama, 1954, pl. 5, fig. 21a-b), differing from it in hav-
ing a flatter base and a sharper peripheral keel.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17451 (figured type).

Architectonica (Solariaxis) aff. A. nomurai MacNeil

Plate 7, figures 16, 22, 26

A specimen from the Shinzato tuff member of the
Shimajiri formation differs in several respects from
the specimen described above from the Yonabaru clay
member. It appears to have a more inflated base with
a sharper peripheral keel which lacks the peripheral
beads found in 4. nomurai. The umbilicus is narrower
and does not expand so rapidly with growth.

Although the above differences seem to be fairly well
defined, the specimen is, nevertheless, pathologic, hav-
ing suffered a severe injury at about the first quarter of
the last whorl and the normal sculpture was not re-
sumed. The characters listed are those of the whorls
preceding the injury. Since these are young whorls,
however, the individual is not mature enough for ade-
quate description.

This form is more like 4. (S.) lenticulatum (Yoko-
yama) (1920, pl. 4, fig. 21) from the Koshiba formation
(lower Pliocene) of Japan than is typical 4. nomurai
from the Yonabaru clay member and it may be identical.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities : Shinzato tuff member, 17454 (figured).

Architectonica (Solariaxis) dileecta (Deshayes)
Plate 1, figures 13-15

Solarium dilectum Deshayes, 1863, Catalogue mollusques l'ile
de 1a Réunion, p. 68, pl. 9, fig. 3-6.

Heliacus dilectus. Nomura and Zinbo, 1934, Tohoku Imp. Univ.
Sci. Repts., v. 16, no. 2, p. 144, pl. 5, figs. 35a, b.

The species here figured from the Yonabaru clay
member of the Shimajiri formation of Okinawa ap-
pears to be identical with the form from the “Ryukyu
limestone™ of Kikaiga-shima figured by Nomura and
Zinbo. It is certainly very closely related to typical 4.
dilecta from Reunion Island. but only a drawing of the
Recent species is available.

Distribution: Miocene, (Yonabaru clay member) Okinawa :
Pliocene(?) (“Ryukyu limestone”) Kikaiga-shima ; Recent, Re-
union (Bourbon) Island.

Localities : Yonabaru clay member, 17679 (figured).

Family POTAMIDIAE
Subfamily POTAMIDINAE
Genus CERITHIDEA Swainson 1840

Type: Melania lineolata Griffith and Pidgeon
(=Murex decollata Linné).

Cerithidea rhizoporarum A. Adams
Plate 18, figure 26

Cerithidea rhizoporarum A. Adams, 1854, Proc. Zool. Soc.

London, Pt. 22, p. 85.
(Hirase) Taki, 1951, Handbook of illustrated shells, pl. 84,
fig. 7.

Found in the Yontan limestone. No good specimens
obtained, but not distinet from the Recent species in
any respects observed.

Distribution: Pleistocene, (Yontan limestone) Okinawa;
Recent, Borneo, Philippines and Japan.

Localities : Yontan limestone, 17550u (figured).

Comparative bathymetric data: This species is an estuarine
form, taking its name from the mangrove, Rhizophora, on
whose roots it lives.

Subfamily BATILLARIINAE
Genus BATILLARIA Benson 1842
Type: Cerithium zonalis Bruguiére.
Batillaria aff. B. zonalis (Bruguiére)
Plate 16, figure 25 ; plate 18, figure 13

2Cerithium zonale Bruguidre, 1792, Encyclopédie méthodique,
v. 1, p. 497.

9Batillaria zonalis. Nomura, 1935, Tohoku Imp. Univ, Sei.
Repts., 2d ser., v. 18, no. 2, p. 186, pl. 9. fig. 17.

Batillaria zonalis (See (Hirase) Taki, 1951, pl. 84,
fig. 14) 1s a very variable species. In addition to the
diversity shown by the series commonly referred to
this species, Pilsbry suggested that B. cumingi (Crosse),
B. multiformis (Lischke), and B. aterrime (Dunker)
should all be considered varieties of it. In addition,
Nomura suggested that B. australis (Quoy and
Gaimard) 1s the same.

The specimens obtained from Okinawa are poorly
preserved. Two strong spirals are present on the
lower part of the whorls at about the latitude of the
anal canal. The same is true of some specimens from
the Byoritzu beds, but it is not common in the Recent
species. Nomura stated that the Byoritzu form was
identical with a certain living varietal form. A large
number of specimens from the Byoritzu beds are in
the Hayasaka collection, but I find no Recent specimens
that are identical with them. The axials are consist-
ently stronger on the Byoritzu specimens, and they
tend to be more raised just below the suture than on
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Recent specimens.
involved here.

Possibly two or more species are

Distribution: Pliocene, (?Byoritzu beds) Formosa, (Naha
limestone) Okinawa; Pleistocene, (Yontan limestone) OKi-
nawa ; Recent (B. zonalis) Australia to Japan.

Localities: Naha limestone, 17673 (figured); Yontan lime-
stone, 17550 U (figured).

Comparative bathymetric data: The Recent species has been
collected from harbors and reefs.

Genus ZEACUMANTUS Finlay 1926
Type: Cerithidea subcarinata Sowerby.
Zeacumantus sp. ind.

Plate 12, figure 4; plate 16, figure 29; plate 18, figures 20,
21, 30

Poorly preserved fragments of a large cerithid that
appears to be a Zeacumantus were obtained from both
the Naha and Yontan limestones. They are related to
Z. lutulentus (Kiener) but are larger and have less
prominent axial ribs. The Okinawan form has a slight
to moderately pronounced median spiral depression.
Weak axial ribs extend both above and below the sul-
cus, but they die out at the sulcus as if they were
smoothed out by a string drawn tight along this line.
The upper extension of the axials is shorter and
stronger than the lower extension,

The U.S. National Museum Collection contains an-
other living species that may be even closer to the
Okinawan form than Z. lutulentus, but its locality is
not known.

Distribution: Pliocene, (Chinen sand and Naha limestone)
Okinawa ; Pleistocene, (Yontan limestone) Okinawa.

Localities: Chinen sand, 17441 (figured), Naha limestone,
17474 (figured) ; Yontan limestone, 17593, 17658 (figured).

Family CERITHIIDAE
Subfamily CERITHIINAE
Genus ARGYROPEZA Melvill and Standen 1901
Type: A. divina Melvill and Standen.
Argyropeza cf. A. divina Melvill and Standen
Plate 11, figure 19

Argyropeza divine Melvill and Standen, 1901. Proc. Zool. Soc.
London, June, p. 372, pl. 21, fig. 3.
?Melvill, 1912, Proc. Malacological Soc., v. 10, pt. 3, p. 246.
pl. 12, fig. 10.
?Schepman, 1909, Resultats Siboga Expeditie, Mon. 49-1,
p. 169.

This species was described from the Persian Gulf and
reported by Schepman from Molucca Passage and Sum-
bawa. It is very abundant in the Albatross collections
from the Philippines. The Okinawan fossils do not
appear to be separable from the living species.

Argyropeza izekiana Kuroda (1949, p. 76), the only
species living in Japanese waters, is distinguished from
4. divina by having stronger tubercles with the top or
anterior row much closer to the suture. It also appears
to be more inflated. It was collected from a depth of
100 fathoms.

Distribution: Pliocene, (Chinen sand) Okinawa; Recent,
Persian Gulf to the Philippines.

Localities: Chinen sand, 17481 (figured).

Comparative bathymetric data: Gulf of Oman, 156 fathoms;

Molucca Passage, 397 meters; Sumbawa, 274 meters; Philip-
pines, many localities, mostly between 150 and 300 fathoms.

Argyropeza cf. A. schepmaniana Melvill
Plate 2, figure 1

2Argyropeza schepmaniana Melvill, 1912, Proc. Malacological
Soc., v. 10, pt. 3, p. 246, pl. 12, fig. 11.

The difference between this species and 4. dévina
lies in the possession of three rows of acute nodules by
this species and two rows of nodules by 4. divina. Ac-
cording to Melvill 4. divina is gregarious whereas 4.
schepmaniana is solitary and rare. It is certainly true
that where A. déwina occurs it is present in great num-
bers. Argyropeza cf. A. schepmaniana is known from
Okinawa by a single specimen, and it did not occur in
association with 4. divina as far as is known.

Distribution : Miocene, (Yonabaru clay member) Okinawa;
Recent, Gulf of Oman.

Localities: Yonabaru clay member, 17447 (figured).

Comparative bathymetric data: The type of this species was
obtained from a depth of 40 fathoms.

Genus CERITHIUM Bruguiére 1789

Type: Cerithium virgatum Montfort (=Murex ver-
tagus Linné),

The status of the genus Cerithium has been a subject
of discussion for years. Not only has there been a lack
of agreement on the type designation, but there were
unfortunate and unsatisfactory circumstances attend-
ing each of the alternatives. Until the names of Mar-
tyn were disregarded, Cerithium, by virtue of Mont-
fort’s designation, was in danger of becoming a
synonym of Clava Martyn. Rather than have this hap-
pen, and apparently purely as a matter of expedience,
various authors, following the lead of Vignal (1910),
attempted to fix the type designation on €. adansonii
Bruguiére, “Le Cerite” of Adanson, cbnstruing it to be
the type by indirect virtual tautonymy. Until the
recent, discovery of Adanson’s collection this was an un-
satisfactory alternative because of the uncertainty as
to the identity of Adanson’s species, but now that it has
been determined definitely as C. erythraconense La-
marck that difficulty is removed. In all probability, if
the name Cerithium had not been threatened, this
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strained concept of tautonymy would never have been
introduced. With the elimination of Martyn’s names,
“Cerithiwm” is no longer in jeopardy, and if the first
available direct type designation is used, the effect is
merely to transfer the name from one large cerithid
to another, the group generally known as Clawva, be-
coming typical Cerithium.

It could be argued that if C. adansonii is acceptable
as the type in one circumstance it is correct for all.
Several recent authors, including Cox (1939), and
Grant and Gale (1931), have declined to accept it as
a tautonymic type, however. Cox chose to ignore it,
whereas Grant and Gale believed that it was untenable
unless special action was taken in favor of it by the
International Commission on Zoological Nomenclature,
In anticipation of such a move they accepted €. adan-
sonéi as the type, but so far the move has not been in-
stigated.

I feel that inasmuch as the name Cerithium is no
longer in danger, and that as an alternate to type by
indirect virtual tautonymy there is an early direct
type designation, that the need for special action by the
Commission no longer exists.

Cerithium cf. C. vertagus (Linné)
Plate 16, figure 22

Murex vertagus Linné, 1767, Systema naturae, ed. 12, p. 1225.

?0lava vertagus. Hatai 1941, Tropical Industry Inst. Palau
Bull. 7A, p. 95, pl. 2, figs. 11, 12.

?0erithium vertagus. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 83, fig. 2.

A single partial specimen was obtained that appears
to be this species. It is a little larger than any Recent
specimens in the U.S. National Museum, however.

Distribution: Pliocene, (Naha limestone) Okinawa; Recent,
Indo-Pacific region, northward to the Ryukyu Islands.
Localities: Naha limestone, 17473 (figured), 17608.
Comparative bathymetric data: Shallow water, bays and
reefs.
Cerithium asperum (Linné)

Plate 18, figure 27

Murex aspcr Linné, 1758, Systema naturae, ed. 10, p. 756.
Cerithium asperum. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 83, fig. 1.

A specimen obtained from the Yontan limestone
is apparently identical with the Recent species.

Distribution : Pleistocene, (Yontan limestone) Okinawa;
Recent, Indian Ocean, Philippines, northward to the Ryukyu
Islands.

Localities: Yontan limestone, 17652 (figured).

Comparative bathymetric data: Shallow water and reefs.

Subgenus PROCLAVA Thiele 1929

Type: Cerithium pfefferi Dunker (=C. turritum
Sowerby)

Cerithium (Proclava) turritum Sowerby
Plate 12, figure 3

Cerithium turritum Sowerby, 1855, Thesaurus conchyliorum,
Cerithiuwm, p. 860, sp. 47, pl. 158, fig. 101.

Vertagus pfefferi Dunker, 1882, Molluscorum Maris Japonici,
p. 108, pl. 4, figs. 12-14.

Cerithium twrritum. Tryon. 1887, Manual of conchology, v. 9,
p. 147, pl. 28, figs. 55, 56.

Cerithium pfefferi. Nomura and Zinbo, 1936, Tohoku Imp. Univ.
Sci. Repts., 2d ser., v. 18, no. 3, p. 260, pl. 11, fig. 28.

Altena, 1941, Leidse Geologische Mededelingen, v. 12, pt. 1,
p. 18.

Clava (Proclavae) pfefferi. Wissema, 1947, Young Tertiary and
Quaternary Gastropoda from the Island of Nias, Doctor’s
thesis, Rijksuniversiteit Leiden, p. 50.

Cerithium pfefferi. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 83, fig. 6.

Presumably some recent authors do not accept the
synonymy of C. pfefferi and C. turritum Sowerby, but
there is no discussion of their views in the papers cited.
If the two species should prove to be distinct, €. pfefferi
Dunker is the proper assignment for the Okinawan
species. At least Kuroda and Habe (1952, p. 45) re-
gard O. turritum Tryon as conspecific with C. pfeffer:.

Distribution: Pliocene, (Nakoshi sand) Okinawa; Pleisto-
cene, Java; “raised beaches”, (BosdO Peninsula) Japan; Recent,
Philippines to Japan.

Localities: Nakoshi sand, 17483 (figured), Gabusoga (No-
mura and Zinbo). Nakoshi (=17440) (Nomura and Zimbo).

Cerithium (Proclava) kobelti Dunker
Plate 11, figure 21

Cerithiwm Kkobelti Dunker, 1877, Malakozoologische Blétter,
v. 24, p. 67; 1882, Molluscorum Maris Japonici, p. 106,
pl. 4, figs. 8, 9.
Yokoyama, 1920, Tokyo Imp. Univ. College Sci. Jour., v.
39, art. 6, p. 66, pl. 4, fig. 10.
Contumag kobelti. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 83, fig. 11.
Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 48.
Thericium kobelti. Taki and Oyaina, 1954, Paleont. Soc. Japan
Spec. Paper 2, pl. 5, fig. 10.

Yokoyama reported this species from the Yokosuka
zone of his “lower Musashino”. The name “Yokosuka”
does not appear to have been used by other writers.
Hatai and Nisiyama (1952) do not mention it under
the Tertiary stratigraphic terms nor do they list any of
Yokoyama’s “Yokosuka” species. Inasmuch as Hatai
and Nisiyama did not include the Pleistocene in their
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compilation, it is presumed they regarded the “Yoko-
suka” as being of Pleistocene age.

Distribution: Pliocene, (Chinen sand and Nakoshi sand)
Okinawa; (?) Pleistocene, (Otsu, Miura Peninsula) Japan;
Recent, northern Ryukyu Islands and southern Japan.

Localities: Chinen sand, 17495 (figured); Nakoshi
17483.

sand,

Subgenus THERICIUM Monterosato 1890
Type: Cerithium rulgatum Bruguiére.
Cerithium (Thericium) echinatum Lamarck
Plate 18, figure 28

Cerithium echinatum Lamarck, 1822, Animaux sans vertébres,
v. 7, p. 68.

Cerithium echinatum. Tesch, 1920, Paliiontologie von Timor,
nt. 2, mo. 14, p. 52, pl. 130, figs. 173a, b.

Contumaz echinatus., Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 48.

A single specimen referable to this species resembles
the less tuberculate variety of the Recent form. Tt is
very similar to the form figured by Tesch from Timor.

Distribution: Pliocene or Pleistocene, Timor; Pleistocene,
(Yontan limestone) Okinawa; Recent, Indonesia, southwest
Pacific northward to Shikoku, Japan.

Localities: Yontan limestone, 17545, 17644b (figured).

Subfamily CAMPANILINAE
Genus TROCHOCERITHIUM Cossmann and Sacco 1896

Type: T'rochus turritum Bonelli.

Trochocerithium is by far the most likely genus to
include the following species so far proposed, but they
may require a new name. Beets (1950b, pp. 342-348)
reviewed the genus 7'rochocerithivm and included Ceri-
thiopsis? shikoensis Yokoyama in it. He did not men-
tion the Recent. E'chinella (?) tectiformis Watson which
Kuroda and Habe (1952, p. 92) assign to T'rochoce-
rithiwm tentatively, and he excluded Cerithium excel-
sum Yokoyama from it, suggesting that the latter may
belong to Hemicerithium Cossman. T feel that if 7. ex-
celsum is not a typical T'rochocerithium it can hardly
be more than subgenerically removed from it. There
seem to be all gradations between specimens with a
nearly median peripheral keel and specimens with the
keel close to the anterior suture.

Trochocerithium aff. T. shikoensis (Yokoyama)
Plate 7, figure 20

?Cerithiopsis shikoensis Yokoyama, 1928, Imp. Geol. Survey
Japan Rept. 101, p. 55, pl. 4, fig. 10.

?Trochocerithium shikoense, Nomura, 1935, Tohoku Imp. Univ.
Sci. Repts., 2d ser.. v. 1§, no. 2, p. 183.

The Okinawan form appears to have a wider apical
angle and the peripheral keel may be stronger and far-
ther removed from the anterior suture than in the form
from the Byoritzu beds of Formosa. However, both

appear to have equally deeply channeled sutures.
Echinella(?) tectiformis Watson, a living Japanese
species is certainly congeneric as well as very close
specifically. E. tectiformis is represented by several
excellent. specimens in the Albatross collections from
around Japan. The living species grows larger, has its
periphery closer to the lower suture, and has fine spiral
lines all over but the apertural and columellar charac-
ters are nearly identical.

Distribution : Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene (7. shikoensis), (Byoritzu beds) Formosa.

Localities : Shinzato tuff member. 17454 (figured).

Comparative bathymetric data: Trochocerithium tectiforniis
Watson was reported to have been obtained by the Challenger
at a depth of 565 fathoms. The species was obtained by
the Albatross from depths of 94, 133, 197, 244, 258, 282, 302,
and 400 fathoms.

Trochocerithium sp.

Plate 6. figure 28

A spire fragment of 8 whorls that agrees with the
preceding in all respects except that it has about 8 or
9 fine spiral lines distributed over its surface, 4 above
and 4 to 5 below the periphery, may be merely a variety
of the smoother type. The greatest diameter of the
fragment is 4 mm.

Occurrence : Shinzato tuff member, 17453,
Trochocerithium cf. T. excelsum (Yokoyama)
Plate 2, figure 2

Werithium exrcelsum Yokoyama, 1928, Tokyo Imp. Univ. Fac.
Sci. Jour., sec. 2, v. 2, pt. 7, p. 346, pl. 67, fig. &.

This species differs from the preceding in having a
flatter base, a stronger angulation at the base of the
whorl marking the edge of the base, and in having
stronger and fewer peripheral nodes. Trochocerithium
excelsum was described as having 5 equally distributed
spiral lirae on each whorl. The Okinawan form does
not agree with this description, having about 25 fine
spiral lines evenly distributed over the surface, but
aside from this agrees closely with the figures of the
type specimen given by Yokoyama.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Pliocene, (Kounji formation) Japan.
Localities: Yonabaru clay member, 17445 (figured).

Family CERITHIOPSIDAE
Genus CERITHIOPSIS Forbes and Hanley 1849
Type: Murex tubercularis Montagu.
Subgenus ALIPTA Finlay 1927
Type: Cerithiopsis crenistria Suter.
The species described herewith is tentatively as-

signed to this subgenus. The Okinawan species does not
have its inner lip detached and undulate as suggested
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by Wenz’s figure. Suter’s figure does not suggest the
same type of canal as Wenz’s figure. However, Wenz’s
figure, which he says is after Suter, is retouched and
may be incorrect. The Okinawan specimen is not an
adult, however, and a different type of aperture might
characterize the adult stage. Schepmann’s figure of
“Argyropeza” melvilli, if an Alipta, as 1 believe, may
be the best available figure of the aperture of Alipta.

Cerithiopsis (Alipta) premelvilli, n. sp.
Plate 7, figure 31

Shell small, moderately slender, whorls flattened with
two rows of weak nodes. Protoconch unknown. Aper-
ture subquadrate. Outer lip thin and rounded, sub-
angulate at the base of the whorl, concave along the
basal portion and extending to a small siphonal notch
that is deflected away from the aperture. Columella
above the notch slightly twisted with no indication of
detachment of the inner lip. Seculpture consisting of
two rows of low rounded nodes, arranged in axial rows
along the spire, and with the nodes at the same stage
of each whorl connected by a weaker axial ridge that
often is nearly obsolete midway between the two rows.
Base of whorls marked by a well defined but narrow
spiral thread.

Holotype (USNM 562809) measures: height 6 mm, diameter
2 mm,

Type locality : Shinzato tuff member, 17452.

This species is closely related to Argyropeza melwilli
Schepman from the Sulu Sea. Schepman acknowledged
that his species has a different aperture and nucleus
from those described for Argyropeza, and that its as-
signment to that genus is dubious. It certainly appears
to be congeneric with the Okinawan species, which, as
stated under the subgenus, is only tentatively assigned
te Alipta.

Cerithiopsis premelvilli differs from €. melwilli in
being more slender and in having the nodes arranged
in axial rows, whereas in O. melwilli the nodes are
staggered.

Cerithiopsis nodosocostatus Yokoyama (1922, p. 73,
pl 3, fig. 14) from the “Upper Musashino” (Pleisto-
cene) of Japan is very closely related and appears to
differ mainly in having more closely spaced axials.
Taki and Oyama (1954, pl. 23, fig. 14) regarded this
species as a synonym of Myurella (Pervicacia) latisul-
cata Yokoyama, a terebrid.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17452 (figured).
Comparative bathymetric data : €. melwilli was obtained from
a depth of 535 meters.

Family TRIPHORIDAE
Genus TRIPHORA Blainville 1826

Type: Triphora geminata Blainville.

The Okinawan species probably are not typical
Triphora. The new species here described may prop-
erly belong to the subgenus Notosinister Finlay (Type:
7. fascelina Suter). Means for distinguishing the
named subgenera of 7'riphora from each other has not
been properly clarified to date, however. Probably
some of the names proposed are synonyms, while other
valid groups have not been delimited.

Triphora aff. T. dolicha (Watson)

Plate 7, figure 30

?Triforis dolicha Watson, 1886, Voyage H.M.S. Challenger,
Zoology, v. 15, p. 565, pl. 42, fig. 1.

A small imperfect 7'riphora is certainly closely re-
lated to 7. dolicha. Watson’s figure shows his species
to have three rows of beaded spirals with the beads of
the center row narrow and spirally elongate. The Al-
batross Collection from the Philippines contains many
specimens that range from the typical dolicha type to
forms in which the middle row of beads is only slightly
smaller than the upper and lower row and the beads
are papillate or rounded. If this seriesisall one species,
the Okinawan form is only a variety of 7' dolicha.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa; Recent (7. dolicha), north Australia and Indo-

Pacific region.
Localities : Shinzato tuff member, 17453 (figured).

Triphora aff. T. micans (Hinds)
Plate 12, figure 2

?Triforis micans Hinds, 1843, Annals and Mag. Nat. Hist,, v. 11,
p- 18.

The last three whorls of a single specimen is all that
was obtained of this species. It is closely related to if
not identical with the Recent species.

Distribution: Pliocene, (Shinzato tuff member) Okinawa;
Recent (7. micens), New Guinea, Philippines and(?) Japan.
Localities: Shinzato tuff member, 17458 (figured).

Superfamily EPITONIACEA
Family EPITONIDAE
Genus TURRISCALA DeBoury 1890
Type: Turbo torulosa Brocchi.
Subgenus CLAVISCALA DeBoury 1909
Type: Scala richardi Dautzenberg and DeBoury.
Turriscala (Claviscala) shimajiriensis, n. sp.
Plate 2, figure 3

Shell slender and of medium size, whorls rounded
with an intervening weak subsutural band. Protoconch
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unknown. Aperture of type broken but apparently
round. Outer lip thin. Inner lip firmly attached to
parietal wall and forming a very weak umbilical chink
where it becomes detached below. Sculpture consisting
of axial riblets, vertical or slightly retractive, about 8
visible from an angle, extending from the suture be-
low to the subsutural depression above but not crossing
it; about 6 to 8 spiral raised lirations present on each
whorl and in the interspaces between them minute la-
mella-like raised growth lines are usually present.
Basal disk weakly developed and partly crossed by
axial ribs, spiral lirations all over the disk.

Holotype (USNM 562661) measures: height 15 mm, diameter
4 mm.

Type locality : Yonabaru clay member, 17451.

There seems to be no closely related species described
from the western Pacific region. A species collected
by the Albatross from the Philippines is more like the
fragment listed next.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17451 (figured type).

Turriscala (Claviscala) sp. ind.
Plate 7, figure 21

A specimen represented by only two whorls is suffi-
ciently distinet from the preceding to substantiate the
presence of another species. It compares with a
species collected by the Albatross from off Luzon. It
differs from 7'. shimajiriensis in having fewer and
coarser spiral lines, which moreover are impressed
lines rather than raised lines. The surface is polished
and lacks the microlamellae of 7. shéimajiriensis.

Occurrence: Shinzato tuff member, 17454 (figured).

Comparative bathymetric data: The Recent and apparently

undescribed species from the Phillippines was obtained from
a depth of 280 fathoms.

Genus AMAEA H. and A. Adams 1853
Type: Scalaria magnifica Sowerby.
Subgenus DISCOSCALA Sacco 1890
Type: Scalaria scaberrima Michelotti.
Amaea (Discoscala) aff. A. (D.) niasensis Wissema
Plate 2, figures 4, 9

?Amaea (Discoscala) niasensis Wissema, 1947, Young Tertiary
and Quaternary Gastropoda from the Island of Nias,
Doctor’s thesis, Rijksuniversiteit Leiden, p. 76, pl. 3,
figs. 88, 89.

The Okinawan form is very closely related to the
Nias species, and may be identical. Wissema compared
his species with 4. verbeeki (Tesch) from Timor and
found it to have fewer and coarser varices than the
Timor form. Amaea ofiensis (Yokoyama) (see Taki

and Oyama, 1954, pl. 44, fig. 3) is related but not very
closely. It has more numerous varices, and they are
considerably more inclined than on the Okinawan form.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17451 (figured).

Genus EPITONIUM Bolten (Roeding) 1798
Type: Turbo scalaris Linné.
Epitonium scalare (Linné)
Plate 12, figure 6

Turbo scalaris Linng, 1758, Systema naturae, ed. 10, p. 764.
Scalaria pretiosa Lamarck, 1819, Animaux sans vertébres, v.

6, pt. 2, p. 225.
Reeve, 1874, Conchologia iconica, v. 19, Scaeleria, pl. 1,
fig. 4.
?Epitonium tokyoense Kuroda, 1930, Venus, v. 2, no. 1, pl. 3, text
fig. 2.

Epitonium scalare. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 99, fig. 5.

Specimens of this species were found in the Nakoshi
sand and the Naha limestone. The largest, a frag-
ment, is below middle size for the species (about 20 mm
diameter) and the other two are small. The species
appears not to have been reported fossil.

Distribution: Pliocene, (Nakoshi sand and Naha limestone)

Okinawa ; Recent, Australia to Japan.
Localities: Nakoshi sand, 17483 (figured) ; Naha limestone,

17460, 17498L.
Comparative bathymetric data: Said to come ashore at un-
usual tides, but not characteristically a near-shore species.

Subgenus CRISPOSCALA De Boury 1886

Type: Scalaria crispa Lamarck.

The single species here referred to this subgenus
appears to be another of the relicts found in the Far
East. It seems to be most closely related to some of
the Paris Basin Eocene species of this subgenus, par-
ticularly Crisposcala johannae De Boury from the
Calcaire grossier.

Epitonium (Crisposcala) okinavensis, n. sp.
Plate 2, figure 5; plate 11, figures 18, 20

Shell of medium size, inflated, whorls rounded but
with a strong flare of the varices below the suture mak-
ing a sharp shoulder along the varices. Protoconch
unknown. Aperture rounded. Lip thickened and
flaring, forming a short flattened plate at the siphonal
fasciolar region and another bluntly pointed area at the
point of the varical flare. Umbilical chink prominent.
Siphonal fasciole well formed and crossed by tightly
packed extensions of the growth varices. Whorls sculp-
tured by spiral lirae which in turn are sculptured by
numerous much finer spiral lines, varices of irregular
thickness and spacing, and consisting of several closely
packed frilled lamellae which on some whorls, espe-
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cially on the early ones, converge to form a single sharp
edge at the subsutural flare; a stronger spiral line near
the point of contact of the whorls with the top of the
aperture marks the edge of a weak basal plate, but there
is no noticeable attenuation of the varices at this point.

Holotype (USNM 562899) measures: height 26.5 mm, diam-
eter 16 mm.

Type locality : Chinen sand, 17480.

I find no close relative of this species from the area,
either fossil or living, unless Z. yamakawai (Yoko-
yama) (1922, pl. 4, fig. 17) can be so regarded. Takai
and Oyama (1954, pl. 24, fig. 14) referred this species
to the subgenus Cinctiscala. It appears to differ from
E. yamakawai in having more numerous varices, and
in having a broad plate-like expansion of the lip at the
position of the siphonal fasciole, successive positions of
which are responsible for the fasciole. The Recent Z.
denticulata (Sowerby) may be related but specimens
and accurate figures of the latter are not available. The
latter species is the type of Decussiscale De Boury.
Crisposcala flewilamella De Boury, Recent from an un-
known locality, also appears related.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Pliocene, (Chinen sand) Okinawa.
Localities : Yonabaru clay member, 17451 (figured) ; Chinen

sand, 17480 (figured type).
Comparative bathymetric data: The type locality of this

species yielded only three other species, among them a spiny
rhynconellid brachiopod of the type known only in water over
150 fathoms depth.

Subgenus GLABRISCALA De Boury 1909
Type: Scalaria glabrate Hinds.

Epitonium (Glabriscala) submaculosum, n. sp.
Plate 16, figure 31

Shell of medium size, medium inflated, whorls
rounded. Protoconch unkown. Aperture subrounded,
lip rounded and reflected all around, somewhat more
so in the siphonal area. Surface smooth and polished
with moderately strong recurved varices, about 7 to 8
visible from an angle, thinner and somewhat more flar-
ing below the suture.

Holotype (USNM 563019) measures:
meters.

Type locality : Nakoshi sand, 17600.

diameter 9.3 milli-

This species is closely related to £. maculosa (Adams
and Reeve) (1850, p. 51), differing from it mainly in
having somewhat stronger varices and a greater flare
on the varices below the suture. The larger varices
make the suture of this species more open than in £.
maculosa, and the apertural lip is farther removed
from the parietal wall. This species could well be the
direct ancestor of £. maculosa.

528175 O - 61 - 3

Yokoyama (1922, p. 86, pl. 4, fig. 14) identified a very
closely related form from the lower Pleistocene of
Otake, Japan, as Scalaria maculosa. Taki and Oyama
(1954), pl. 24, fig. 14) reidentified it as Zpitonium
(Glabriscala) stigmaticum (Pilsbry).

Distribution : Pliocene, (Nakoshi sand) Okinawa.

Localities : Nakoshi sand, 17600 (figured type).

Superfamily PYRAMIDELLACEA
Family MELANELLIDAE
Genus NISO Risso 1826

Type: Niso eburnea Risso.

Niso aff. N. yokoyamai Kuroda and Habe
Plate 7, figure 19 ; plate 12, figure 8

?Niso interrupta. Yokoyama, 1926, Tokyo Imp. Univ. Fac. Sci.
Jour., sec. 2, v. 1, pt. 9, p. 367, pl. 42, fig. 8.

Niso yokoyamai Kuroda and Habe, 1952, Recent marine Mol-
lusca of Japan, p. 72.

Two incomplete Niso are related to if not conspecific
with the form reported by Yokoyama from the Kono-
mine formation (Pliocene) of Tonohama, Shikoku,
Japan. Niso interrupta Sowerby is a Central American
species. Kuroda and Habe, who renamed Yokoyama’s
species, believe it still lives in waters off Shikoku and
southern Honshu, Japan.

Distribution: Upper Miocene or Pliocene, (Shinzato tuff
member) Okinawa; Pliocene, (Chinen sand) Okinawa; (XN.
yokoyamai) Recent, southern Japan)

Localities : Shinzato tuff member, 17677 (figured); Chinen
sand, 17482-b (figured).

?Niso sp. ind.

Plate 16, figure 30

A poorly preserved melanellid was obtained from the
Naha limestone. Its umbilical characters are not pre-
served and it could be a Balcis or Eulima.

Occurrence : Naha limestone 17518 (figured).

Family PYRAMIDELLIDAE
Genus ODOSTOMIA Fleming 1813

Type: Turbo plicatus Montagu.

Odostomia of this type have been referred to the sub-
genus Amaura Moller 1842 (Type: Amaura candida
Méller). Amaura is preoccupied in the Lepidoptera,
however, by Amaura (Geyer) Huebner 1837.

Odostomia cf. 0. sasagensis Nomura
Plate 12, figure 9

?20dostomia (Amaure) sasagensis Nomura, 1939, Jubilee Pub-
lications Commemorating Prof. H. Habe’s 60th Birthday,

v. 1, p. 150, pl. 9, fig. 29.
The single specimen obtained appears to be very
much like 0. sasagensis in apertural characters. No-
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mura’s figure suggests a slightly higher spire but this
may be accounted for by the fact that it has at least one
more whorl. Odostomia kizakiensis Yokoyama (1922,
p- 97, pl. 4, fig. 29) from the “Upper Musashino”
(Pleistocene) of Japan also appears to be related.
Distribution : Pliocene, (Chinen sand) Okinawa, (? Umegase

formation) Japan.
Localities : Chinen sand, 17482-b (figured).

Genus TURBONILLA Risso 1826
Type: Turbo lactea Linné.
Subgenus LANCEA Pease 1868

Type: 7'. (L.) elongata Pease (=peasi Dall and
Bartsch).

The subgenus Lancella Dall and Bartsch 1904 is a
synonym. The name was proposed as a substitute for
Lancea which was presumed to be a homonym of Lancia.

Turbonilla (Lancea) cf. T. (L.) varicosa (A, Adams)
Plate 12, figure 5

?Chemnitzia varicosa A. Adams, 1853, Proc. Zool. Soc. London,
pt. 21, p. 181, pl. 20, fig. 15. (Not 7. varicosa Dunker,
1860, Malakozoologissche Blitter, p. 239; 1861, Mollusca
Japonica, p. 15, pl. 2, fig. 5.)

Turbonilla “varicosa (A. Adams)”’. Kuroda and Habe, 1952,
Recent marine Mollusca of Japan, p. 95.

A single incomplete specimen of this species was
obtained. It appears to be identical with the Recent
species in sculpture and apertural characters, but the
apical angle may be narrower than on most other
specimens examined. Two similar slender specimens
are in the Thaanum collection from Hilo, Hawaii.

Distribution : Pliocene, (Chinen sand) Okinawa; Recent (7.

varicosa) “Eastern Seas (A. Adams)”, Philippines, Hawaiian
Islands.

Localities : Chinen sand, 17482-b (figured).

Comparative bathymetric data: Philippines, off Jolo Island,
22 fathoms (Albatross collection) ; Hawaiian Islands, Maui,
4-12 fathoms, Oahu, 6-8, 12-25, 33-50 fathoms.

Genus SYRNOLA A. Adams 1860
Type: Syrnola gracillima A. Adams.
Syrnola aff. 8. titizimana Nomura
Plate 2, figure 7

Syrnole (s.s.) titizimana Nomura, 1939, Jubilee publications
commemorating Prof. H. Yabe’s 60th Birthday, v. 1,
p. 133, pl. 9, fig. 19.

An imperfectly preserved specimen from the Yona-
baru clay member of the Shimajiri formation is prob-
ably related to the Recent western Pacific species.

The fossil may have a slightly stronger subsutural
band or collar.

TERTIARY AND QUATERNARY GASTROPODA OF OKINAWA

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Recent (8. titizimana), Bonin Islands.
Localities: Yonabaru clay member, 17449 (figured).

Superfamily HIPPONICACEA
Family HIPPONICIDAE
Genus CHEILEA Modeer 1793
Type: Patella equestris Linné.

Cheilea equestris (Linné)
Plate 16, figure 32

Patella equestris Linné, 1758, Systema naturae, ed. 10, p. 780.

Mitrularia equestris. Tryon, 1886, Manual of conchology, v. 8,
p. 137, pl. 41, figs. 25-32.

Oheilea equestris. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 89, fig. 11.

Only an internal mold of this species was obtained.
If it differs from the Recent species in any respect the
difference cannot be ascertained. The species is highly
variable and is reported to occur in the seas of both
hemispheres although Woodring (1928, p. 375) ques-
tioned that such a far flung assemblage represented only
one species.

Distribution: Pliocene, (Naha limestone) Okinawa, Java;
Pleistocene, Timor; Recent, Indo-Pacific region, northward to
the Ryukyu Islands (Woodring questions the identity of Mio-
cene to Recent West Indian forms).

Localities : Naha limestone, 17571 (figured).
Comparative bathymetric data: Typically a reef dweller.

Cheilea layardii (Reeve)
Plate 7, figures 25, 29, 32

Calyptraca layardii Reeve, 1858, Conchologia, icomica, v. 11,
Calyptraea, fig. 28.

Mitrularia equestris. Tryon, 1886, Manual of conchology, v. 8,
p. 137, pl. 42, fig. 33.

Tryon placed this form in the synonymy of (. eque-
stris, but collections in the U.S. National Museum indi-
cate that they are distinet. This species has much
coarser radials, which appear later than in C. equestris.
The most distinctive feature is the much greater angle
of the very young stage, which, after the shell has ex-
panded to about 5 millimeters, is abruptly brought into
relief by the shell expanding at a much smaller angle.
This species is closely related to C. tortilis (Reeve)
which Altena (1941, p. 35, fig. 11) records from the
Upper Kalibéng beds (Pliocene) of Java.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Recent, Indo-Pacific region.

Localities : Shinzato tuff member, 17633 (figured).

Comparative bathymetric data: Specimens obtained by the

Albatross are from depths as follows; off Leyte, 48 and 57
fathoms, Palawan Pass, 43 fathoms, off Bantayan, 32 fathoms.
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Genus HIPPONIX DeFrance 1819
Type: Patella cornucopio Lamarck.
Subgenus ANTISABIA Iredale 1937
Type: Hipponyx foliaceus Quoy and Gaimard.

Hipponix (Antisabia) foliaceus Quoy and Gaimard
Plate 18, figures 10, 16-17

Hipponyx foliaceus Quoy and Gaimard, 1835, Voyage de
I’Astrolabe, v. 3, p. 439, pL. 72, figs. 41—45.

Amalthea foliacea. Hirase, 1936, A collection of Japanese shells,
pl. 89, fig. 8.

Antisabia foliacea. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 89, fig. 8.

Two specimens were obtained from the Yontan lime-
stone. The exterior of one and the interior of the
other are figured. Tt is assumed that the closely related
American species is distinct and that the correct name
for it is Hipponiw (Antisabia) antiquate (Linné).
“Hipponix” tortilis Guppy (see Woodring, 1928, pl. 29,
figs. 14-15) from the Miocene of Jamaica is related,
differing mainly in having a more terminal apex.

Distribution: Pliocene or DPleistocene, (“Ryukyu lime-
stone”) Kikaiga-shima; Pleistocene, (Yontan limestone)
Okinawa; Recent, Indo-Pacific region, northward to Central
Japan.,

Localities: Yontan
17644-b (figured).

limestone, 17544 (figured), 17637,

Subgenus MALLUVIUM Melvill 1906

Type: Capulus lissus E. A. Smith.

Melvill pointed out that the group typified by C.
lissus secretes a calcareous plate to which the foot is
attached, and that therefore its affinities were with the
Hipponicidae rather than with the Capulidae. Smith
questioned the validity of the group on these grounds
and pointed out that there is at least a difference of
opinion on whether or not Capulus hungaricus, the type
of Capulus, ever secretes a calcareous base. He added
in a footnote, however, that since penning his objec-
tion the radulae had been studied by Gwatkin and
that C. lissus appeared to be a hipponicid rather than
a capulid.

Amalthea Schumacher 1817 used sometimes for this
group is preoccupied by Amalthea Rafinesque 1815.

We should probably wonder seriously when we see
such forms as Orthonychia pajerensis Chronic (Geol.
Soc. America, Mem. 58, p. 29, fig. 6a) from the Permian
of Peru how much the Paleozoic paleontologists and
the Recent malacologists know of each others work.

Hipponix (Malluvium) cf. H. (M.) lissus (E. A. Smith)
Plate 2, figures 6, 11, 16 ; plate 7, figure 28

?Capulus lissus E. A. Smith, 1894, Annals and Mag. Nat. Mist.,
v. 14, p. 166, pl. 4, figs. 4-6.

Amalthea lissa. Altena, 1941, Leidse Geologische Medede-
lingen, v. 12, pt. 1, p. 36, figs. 12a, b.

Smith described this species as being smooth, a fea-
ture that distinguishes it from Capulus, as well as from
the species he referred to Capulus which are now re-
ferred to Malluvium. Collections in the U.S. National
Museum, including the Albatross Collection, contain a
great number of specimens that range from smooth to
prominently ribbed. It is suggested that M. badius
(Dunker), which was described as obscurely radially
striate, forms an unending series with M. Zlissus
(Smith), and that possibly A7. Zissus should be regarded
as a subspecies or variety of the older /. badius. Some
specimens in the series show well defined radial color
markings but no radial ridges on the shell. This ap-
parently was not the impression of Kuroda and Habe
(1952, p. 44) who placed badius under the genus
Capulus.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa ; Plio-
cene, (Upper Kalibéng beds) Java; Pleistocene, (Poetjangan
beds) Java: Recent, Indo-Pacific region, north to (?) Japan.

Localities: Yonabaru clay member, 17447 (figured), 17451;
Shinzato tuff member, 17633 (figured).

Comparative bathymetric data: This form shows a wide

range in habitat. It was obtained by the Albatross from depths
of 22 fathoms to 298 fathoms.

Superfamily STROMBACEA
Family XENOPHORIDAE
Genus TUGURIUM P. Fischer 1880
Type: Phorus exutus Reeve.
Tugurium exutum (Reeve)
Plate 12, figure 10

Phorus exutus Reeve, 1843, Conchologia iconica, v. 1, pl. 2,
fig. 7.
Xenophora (Tugwrium) exuta. 'Tryon, 1886, Manual of con-
chology, v. 8, p. 161, pl. 46, figs. 90, 91.
?Xenophora exuta. Yokoyama, 1927, Tokyo Imp. Univ. Fac.
Sci. Jour., sec. 2, v. 2, pt. 4, p. 176, pl. 47, fig. 10.
Nomura, 1935, Tohoku Imp. Univ. Sci. Rept., 2d ser., v.
18, no. 2, p. 198, pl. 10, figs. 25a, b.
(Hirase) Taki, 1951, Handbook of illustrated shells, pl
89, fig. 4.
Tugurium exutum. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 93.

With the exception of Yokoyama’s record of the
species from the Pliocene of Kaga, Japan, based on a
rather poor specimen, there seems to be no doubt of the
identity of the fossil and Recent species.

Distribution: Miocene (?), (Moniwa formation) Japan;
Pliocene, (Byoritzu beds) Formosa, (Nakoshi sand) Okinawa,
(?0nma formation) Japan; Recent, Japan, the Ryukyu Islands,
China and northern Philippines.
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Localities : Nakoshi sand, 17440 (figured).

Comparative bathymetric data : Specimens of 7. ezutum were
obtained by the Albatross from the South China Sea and
northern Philippine waters at the following depths; 50, 62,
88, 106, 122, and 198 fathoms.

Genus XENOPHORA Fischer de Waldheim 1807

Type: T'rochus conchyliophorus Born (=Xenophora
laevigata Fischer de Waldheim).

Xenophora sp. ind.
Plate 2, figures 8, 12

Fragmental and crushed specimens of a Xenophora,
which agglutinates shells to its upper surface in its
adult stage, were obtained from the Yonabaru clay and
Shinzato tuff members of the Shimajiri formation. A
poorly preserved internal mold was also obtained from
the Naha limestone. Zugurium ewutum agglutinates
foreign shells only in its very young stages. The un-
identified form also differs from 7. exutum in lacking
well defined spiral sculpture on its base.

Occurrence : Yonabaru clay member, 17632 (figured) ; Shin-
zato tuff member, 17458; Naha limestone, 17661.

Family STROMBIDAE
Genus TIBIA (Bolten) Roeding 1798

Type: T'ibia insulae-chorib (Bolten) Roeding (=7
curvirostra Lamarck).

Tibia sp. ind.
Plate 16, figure 26
Only a poorly preserved fragment was recovered.
Occurrence : Naha limestone, 17484 (figured).
Genus STROMBUS Linné 1758

Type: Strombus pugilis Linné.
The following species is referred by some to Qostrom-
bus Sacco 1893.

Strombus aff. S. gibberulus Linné
Plate 18§, figure 18

?8trombus gibberulus Linné, 1758, Systema naturae, ed. 10,
p. 774.

?Tesch, 1920, Paliontologie von Timor, pt. 8 no. 2, p. 49,
pl. 130, figs. 166a, b.

?Strombus (Oostromdus) gibberulus.
Geologische Mededelingen, v. 12, no. 1, p. 47.
for extended synonymy.)

Canarium (OQostromdus) gibberulus. Wissema, 1947, Young
Tertiary and Quaternary Gastropoda from the Island of
Nias, Doctor's thesis, Rijksuniversiteit Leiden, p. 93.

?8trombus gibberulus. Kuroda and Habe, 1952, Recent Mollusca
of Japan, p. 87.

Altena, 1941, Leidse
(See

Only fragmental and poorly preserved specimens
were obtained. This species appears to be closely re-
lated to S. lhuanus Linné, differing from it in having

a higher spire which is less involute in adults, and in
having less pronounced axial nodes on the spire whorls.
Strombus luhuanus is definitely cone-shaped whereas S.
gibberulus is spindle-shaped.

Distribution: Pliocene, Java, Timor, Obi, (Naha limestone)
Okinawa; Pleistocene, Hawaii, French Somaliland, Tangan-
yika, Celebes, Timor, Red Sea, Kenya, (Yontan limestone)
Okinawa; Recent (8. gibberulus), Indian Ocean and south
Pacific to the Tuamotu Archipelago and Hawaii, in western
Pacific to the northern Ryukyu Islands.

Localities: Naha limestone, 17537; 17673 ; Yontan limestone,
17652 (figured).

Subgenus Labiostrombus Oostingh 1925
Type: Strombus succinotus Linné.
Strombus (Labiostrombus) cf. S. (L.) japonicus Reeve
Plate 12, figures 14-15, 22-23

?Strombus japonicus Reeve, 1851, Conchologia iconica, v. 6,
pl. 17, fig. 42,
?Yokoyama, 1922, Tokyo Imp. Univ. Coll. Sci. Jour., v. 44,
art. 1, p. 70, pl. 3, fig. 12.
WStrombus (Labiostrombus) japonicus. Hirase, 1936, A col-
lection of Japanese shells, pl. 86, fig. 10.
?Nomura and Zinbo, 1936, Tohoku Imp. Univ. Sci. Rept.,
2d ser., v. 18, no. 3, p. 259, pl. 11, fig. 27.
?Strombus taiwanicus. Yabe and Hatai, 1941, Japanese Jour.
Geology and Geography, v. 18, nos. 1, 2, p. 76.
0anarium (Labiostrombus) japonicus. Taki and Oyama, 1954,
Paleont. Soc. Japan, pl. 23, fig. 12.

The Okinawan form, as was recognized by Nomura
and Zinbo, is more like the Recent species than the
species described from the Byoritzu beds of Formosa
by Nomura (1935, p. 177, pL. 8, figs. 15-16) as S. tai-
wanicus. The other new Formosan species, S. bivari-
cosus, is merely a young specimen of S. taiwanicus, as
can be seen from numerous specimens in the Hayasaka
Collection in the U.S. Geological Survey. The tend-
ency to divarication is seen in about two thirds of the
specimens of S. taiwanicus, whereas it is not shown at
all on the Okinawan form, nor on the Recent species.
Strombus taiwanicus is more slender, higher spired,
and has stronger axial and spiral sculpture on the body
whorl than §. japonicus.

Distribution: Pliocene, (Nakoshi sand and Naha limestone)
Okinawa ; Recent, Japan and the Ryukyu Islands.

Localities: Nakoshi sand, 17440 (figured) (Also reported
from this locality by Yabe and Hatai), Gabusoga (Nomura and
Zinbo) ; Naha limestone, 17561, ?17602, 17610. All localities
are on the western side of Okinawa.

?Strombus sp.
Plate 12, figures 12-13

The specimen figured is obviously a juvenile. Noth-
ing that could be the adult of it was collected. Its
systematic position is not certain. It could be a bucci-
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nid but it is tentatively regarded as a Stromdus, pos-
sibly the young of S. isabella Lamarck.

Locality : Chinen sand, 17495 (figured).
Superfamily CYPRAEACEA
Family ERATOIDAE
Subfamily TRIVIINAE
Genus DOLICHUPIS Iredale 1930
Type: Cypraea producta Gaskoin.
Subgenus TRIVELLONA Iredale 1931

Type: 7. excelsa Iredale.

Both Schilder and Wenz placed 7'rivellona under the
synonomy of Dolichupis. Although Wenz regarded
Dolichupis as a subgenus of Pusula Jousseaume (Type:
Cypraea radians Lamarck), Schilder regarded them
both as genera under the tribe Pusulini. It seems to me
that the name 7'rivellona might be useful to distinguish
the species with short posterior termini from those with
elongate termini. The well developed pustule at the
posterior end of the inner lip also appears to set this
subgenus apart.

Dolichupis (Trivellona) shimajiriensis, n. sp.
Plate 2, figures 10, 13-15

Shell medium large for the genus, inflated, spire
hump well defined. Aperture narrow, gently curved
centrally and anteriorly but more abruptly curved pos-
teriorly. Anterior canal only slightly wider than the
aperture above, posterior canal not appreciably sunken
and slightly narrower than aperture below. Outer lip
thickened and flattened both at the anterior and pos-
terior ends. Columellar lip bearing a sharp terminal
ridge at the anterior end and a sharp raised elongate
pustule at the posterior end, rounded centrally. A
well-defined lateral depression at the edge of the outer
lip. Sculptured by sharp raised spiral ridges number-
ing about 22 at the inner lip edge where they become
columellar teeth, 24 on the outer lip, the central ones
(about 12) continuous across the dorsum with only a
slight crowding, and those above and below discontinu-
ous or recurving sharply from points about one third
the distance from either end ; spirals higher and sharper
on the terminal ridge, at the anterior end of the outer
lip,and on the posterior pustule.

Holotype (USNM 562667) measures: length 17.7 mm, width
13 mm. Paratype (a juvenile) (USNM 562668) measures:
length 8.8 mm, width 7.5 mm.

Type locality : Yonabaru clay member, 17448,

This species appears to be closely related to 7'. excelsa
Iredale, a Recent species from New South Wales. No

similar trivid has been described from the western Pa-
cific region, either fossil or living, but a closely related,
if not identical, species is represented by a single speci-
men in the Philippine collections of the Albatross.

The Australian species is less inflated than the Oki-
nawan species, and, if Iredale’s figure has not been too
closely trimmed, does not have the spiral lirations
raised to form sharp denticles at the anterior end of the
outer lip. Apparently the posterior pustule is sharper
and longer in this species than on the Australian
species.

Distribution: Miocene, (Yonabaru clay member) OKkinawa;
Recent (?), Philippines.

Localities: Yonabaru clay member, 17448 (figured type),
17449, 17451 (figured paratype).

Comparative bathymetric data: The closely related species
from the Philippines was dredged from a depth of 170 fathoms.

Dolichupis producte was obtained by the Albatross at several
localities, ranging in depth from 18 to 135 fathoms.

Family CYPRAEIDAE
Subfamily CYPRAEINAE
Genus TALPARIA Troschel 1863
Type: Cypreea talpe Linné.
Subgenus ARESTORIDES Iredale 1930
Type: Cypraca argus Linné.
Talparia (Arestorides) nahaensis, n. sp.

Plate 17, figures 3, 7

Shell of medium size, moderately inflated, less in-
flated and more cylindrical centrally. Spire not cal-
lussed but depressed with the tip in sharp relief. Aper-
ture to the right of the median line, narrow and more
curved towards the posterior end. Fossula deep and
moderately wide, sloping downwards away from the
aperture rather than towards it. Columellar teeth
short, sharp and denticulate, raised along a low sharp
ridge anteriorly and not continuing into the body cav-
ity. Outer lip with weakly developed teeth. Hind top
of inner lip raised and sharp. Terminal ridge oblique
and flaring.

Holotype (USNM 563023) measures: length 40 mm, diam-
eter 24 min.

Type locality : Naha limestone, 17541.

This species is very closely related to 7. argus
(Linné) from which it differs mainly in the nature of
the columellar teeth, those of 7. nahaensis being short
denticles, whereas those of 7. argus extend into and
out of sight within the aperture.

Distribution: Pliocene, (Naha limestone) Okinawa.
Localities : Naha limestone, 17541 (figured type).
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Genus CYPRAEA Linné 1758
Type: 0. tigris Linné.
Cypraea sp. ind.
Plate 17, figure 1

A fragment of a large Cypraea that may be related
to C. tigris Linné was obtained from the Naha lime-
stone. There is a depressed area at the outer edge of
the outer lip, however, that has not been seen on Recent
specimens of #gris, or on any other large Cypraea.
Only a fragment of the shell remains at this point so
that it cannot be described in detail.

Occurrence : Naha limestone. 17484 (figured).
Subgenus LYNCINA Troschel 1863
Type: Cypraea lynx Linné.
Cypraea (Lyncina) aff, C. (L.) arenosa Gray
Plate 17, figures 4, 8

?Cypraea arenosa Gray, 1824, Zool. Jour., art. 19, p. 147, pl. 7,
fig. 6, pl. 12, fig. 6.

?Roberts, in Tryon, 1885, Manual of conchology, v. 7, p-
172, pl. 6, figs. 1, 2.

A single imperfect specimen that compares with C.
arenosa was obtained from the Naha limestone. It is
probably more closely related to an undescribed variety
or subspecies of (. areonsa that inhabits the Ryukyu
region rather than to the typical form of the mid-
Pacific. The Ryukyu form is about midway between
0. arenose and C. sulcidentata in the length and size
of its teeth.

Distribution: Pliocene, (Naha limestone)

Recent (?), (C. (L.) arenosa), Ryukyu Islands.
Localities: Naha limestone, 17484 (figured).

Okinawa ;

Cypraea (Lyncina) aff. C. (L.) carneola Linné
Plate 17, figure 5

?Cypraea carneola Linné, 1758, Systema naturae, ed. 10, p. 719.
?Yokoyama, 1924, Tokyo Imp. Univ. Coll., Sci. Jour., v. 45,
art. 1, p. 18, pl. 1, fig. 11.
?Yokoyama, 1928, Imp. Geol. Survey Japan Rept. 101, p.
418, pl. 4, fig. 4.
?Cypraea (Lyncina) carneole yokoyamai Schilder,
Leidse Geologische Mededelingen, v. 12, p. 177.
?Cypraea (Lyncina) carneola carneola. Wissema, 1947, Young
Tertiary and Quaternary Gastropoda from the Island
of Nias, Doctor’s thesis, Rijksuniversiteit Leiden, p. 109.
(With further synonymy.)

1942,

Schilder proposed a new subspecific name yokoyamai
for the Formosan and Japanese fossil species figured
by Yokoyama, and earlier (1939, p. 499) had proposed
the subspecific name carneola wanneri for the Pliocene
form of Java and Timor, including the form Tesch
had figured as Cypraee (Luponia) lynx. Wissema

recognized wanneri, but synonomized yokoyamai with
typical C. carneola. 'The distinctions made by Schilder
between the three subspecies are not clear to me, and
the synonomy of Wissema, who has examined the
Timorese and Javanese specimens, is tentatively
followed.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Naha
limestone) Okinawa; Pleistocene, (coral bed at Awa) Japan;
Recent (C. (L.) carneole), Indonesia, Philippines to Japan.
Forms reported from the Pliocene and Pleistocene of East Africa
and the western Indian Ocean, and from Hawaii, as well as
Recent forms from the same areas have been assigned to other
races or subspecies.

Localities : Naha limestone, 17484 (figured).

Subfamily NARIINAE
Genus PUSTULARIA Swainson 1840

Type: Cypraea circercule Linné (designated by
both Herrmannsen and Gray, but Herrmannsen from
Peripatus on is antedated by Gray).

Pustularia cf. P. circercula (Linné) s, 1,
Plate 19, figure 1-2

?Cypraea circercula Linné, 1758, Systema naturae, ed. 10, p. 725.

Roberts, in Tryon, 1885, Manual of conchology, v. 7, p. 197,
pl. 20, figs. 55, 56.

7Pustularia circercula. Nomura, 1935, Tohoku Imp. Univ. Sci.
Repts., 2d ser., v. 18, no. 2, p. 176, pl. 9, figs. 11a, b.

?Pustularia (Pustularia) circercula. Hirase, 1936, A collection
of Japanese shells, pl. 94, fig. 1.

?Wissema, 1947, Young Tertiary and Quaternary Gastro-
poda from the Island of Nias, Doctor’s thesis, Rijksuni-
versiteit Leiden, p. 111.

?PPustularia bistrinotata. (Hirase) Taki, 1951, Handbook of
illustrated shells, pl. 94, fig. 1.

?Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 80.

It is uncertain to which of the subspecies or races
of P. circercula the Okinawan fossil should be referred.
It lacks dorsal granules, has no indication of a sul-
cus, and the teeth tend to become weak or absent
towards the central part of the aperture. It most
closely resembles specimens from the mid-Pacific Is-
lands in the above listed features and this together
with the range as defined by Schilder suggests the
subspecies margarita (Solander) Dillwyn. Neither
the figures cited by Schilder or Roberts in Tryon
appear to be very close to the mid-Pacific race of 7. cir-
cerula, however, so that the Okinawan form is referred
to P. circercula s.l. Taki reidentified Hirase’s figure
as P. bistrinotata Schilder and Schilder. Kuroda and
Habe list bistrinata, circercula, and margarita as valid
species in the Ryukyu Islands. T am not prepared
to determine the validity or synonomy of this group.
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Distribution (P. circercule and subspecies) : Pleistocene,
French Somaliland to the Hawaiian Islands, (Yontan lime-
stone) Okinawa, (‘“Raised coral reef”) Formosa; Recent,
Indo-Pacific region.

Localities: Yontan limestone, 17511 (figured), 1763T7.

Genus EROSARIA Troschel 1863
Type: Cypraea erosa Linné.
Subgenus RAVITRONA Iredale 1930
Type: Cypraea caputserpentis Linné.
Erosaria (Ravitrona) helvola (Linné)
Plate 17, figures 2, 6

Cypraea helvole Linné, 1758, Systema naturae, ed. 10, p. 724.
Sowerby, 1870, Thesaurus conchyliorum, Cypraee, pl. 25,
figs. 214-216.
Nomura and Zinbo, 1934, Tohoku Imp. Univ. sa, p. 117
Sci. Repts., 2d ser., v. 16, no. 2, p. 140.
Erosaria (Ravitrona) helvola. Schilder, 1937, De Ingenieur in
Nederlands Indié, ser. 4 (Mijnbouw en Geologie), v. 4,
p. 201.
Schilder, 1941, Leidse Geologische Mededelingen, v. 12,
p. 179.
Krosaria helvola. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 94, fig. 8.

In reporting this species from the Pliocene of Java,
Schilder stated that there was no other fossil record.
He apparently overlooked Nomura and Zinbo’s report
of the species in the “Ryukyu limestone” of Kikaiga-
shima.

The Okinawan specimen is incomplete but there can
be little doubt of its identity.

Distribution: Pliocene, Java, (?)Kikaiga-shima, (Naha
limestone) Okinawa; Recent, Indo-Pacific region to Hawaii
and Japan.

Localities : Naha limestone, 17484 (figured).

Erosaria (Ravitrona) caputserpentis (Linné)
Plate 19, figures 3, 10

Cypraea caputserpentis Linné, 1758, Systema naturae, ed. 10,
p. 720.

Sowerby, 1870, Thesaurus conchyliorum, Cypraea, pl. 12,
figs. 72, 73.

Nomura and Zinbo, 1934, Tohoku Imp. Univ. Sci. Repts.,
2d ser., v. 16, no. 2, p. 140.

Nomura, 1935, Tohoku Imp. Univ. Sei. Repts., 2d ser., v.
18, no. 2, p. 172.

Pustularia (Erosaria) caputserpentis.
tion of Japanese shells, pl. 94, fig. 9.

Hrosaria (Ravitrona) caputserpentis. Schilder, 1938, Proc.
Malacological Soc. London, v. 23, pt. 3, p. 135.

Brosaria (Ravitrona) ceputserpentis reticulum. Wissema, 1947,
Young Tertiary and Quaternary Gastropoda from the
Island of Nias, Doctor’'s thesis, Rijksuniversiteit Leiden,
p. 114, (With further synonymy.)

Erosaria caputserpentis forma reticulum. (Hirase) Taki, 1951,
Handbook of illustrated shells, pl. 94, fig. 9.

Hirase, 1936, A collec-

Ravitrona caputserpentis, Kuroda and Habe, 1952, Recent
Mollusca of Japan, p. 82.

The specimen collected does not appear to differ from
those still living in the region.

Distribution: Pliocene, (Naha limestone) Okinawa; Pleis-
tocene, French Somaliland, Tonga, Hawaii, (raised coral reef)
Formosa, Kikaiga-shima, Recent, Indo-Pacific region, Africa to
Hawaii and Easter Island, north to Japan.

Localities : Naha limestone, 17554 (figured).

Comparative bathymetric data: A shallow reef dweller.

Subgenus EROSARIA Troschel 1863
Type: Cypraea erosa Linné.
Erosaria (Erosaria) erosa (Linné) cf. var. phragedaina (Melvill)
Plate 19, figures 9, 12

20ypraea erosa phragedaina Melvill, 1888, Mem. Proc. Man-
chester Lit. Philos. Soc., 4th ser., v. 1, p. 223, pi. 1, fig. 11.

?Brosaria (Erosaria) erosa duyfjesi Schilder, 1937, De In-
genieur in Nederlands-Indié, ser. 4 (Mijnbouw en Geol-
ogie), v. 4, p. 205, figs. 23, 24.

?Schilder, 1942, Leidse Geologische Mededelingen, v. 12, p.

180. (With further synonymy.)

?Erosaria (Brosaria) erosa phagedaine. Wissema, 1947, Young
Tertiary and Quaternary Gastropoda from the Island of
Nias, Doctor’s thesis, Rijksuniversiteit Leiden, p. 114.
(With further synonymy.)

?EBrosaria erosa forma phagedaring. (Hirase) Taki, 1951,
Handbook of illustrated shells, pl. 94, fig. 11.

?Erosaria erosa. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 56.

The differences that distinguish this variety from
typical £. erosa are slight, E. phragedaina being said
to be more pitted and with the left side more angularly
margined, and with color differences not observable in
fossils. The identification here made is based more on
the geographical delimitation of Schilder rather than
on any morphological differences observed.

Distribution: Miocene, Java, Nias; Pliocene,
Timor, Sumatra, (Naha Ilimestone) Okinawa; Pleistocene,
(?)Timor, Celebes, (Yontan limestone) Okinawa; Recent,
Cocos-Keeling, Indonesia, Malaya, Philippines and (?)Japan.

Localities : Naha limestone, 17541 ; Yontan limestone, 17542
(figured), 17663.

Philippines,

Genus STAPHYLAEA Jousseaume 1884
Type: Cypraea staphylaea Linné.
Subgenus NUCLEARIA Jousseaume 1884
Type: Cypraea nucleus Linné.
Staphylaea (Nuclearia) nucleus (Linng)
Plate 19, figures 5-6

Cypraea nucleus Linné, 1758, Systema naturae, ed. 10, p. 724.
Sowerby, 1870, Thesaurus conchyliorum, Cypraea, pl. 33,
figs. 399, 400.
Pustularia (Nuclearia) nucleus.
Japanese shells, pl. 94, fig. 3.

Hirase, 1936, A collection of
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Staphylaea (Nuclearia) nucleus. Schilder, 1938, Proc. Mala-
cological Soc. London, v. 23, pt. 3, p. 130.
Staphylaea nucleus. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 94, fig. 3.
Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 87.

According to Van Der Vierk (1931, p. 244), Wood-
ward reported this species from the middle Miocene of
Nias in 1880, a record that needs to be verified, but
aside from this there is no previous report of the spe-
cies as a fossil.

Distribution: Pleistocene, (Yontan limestone) Okinawa; Re-
cent, Indo-Pacific region, Africa to Hawaii and Japan.

Localities: Yontan limestone, 17544 (figured), 17552.

Subfamily CYPRAEOVULINAE
Genus CRIBRARIA Jousseaume 1884
Type: Cypraea cribraria Linné.
Subgenus TALOSTOLIDA Iredale 1931
Type: Cypraea teres Gmelin,
Cribraria (Talostolida) teres (Gmelin)
Plate 19, figures 4, 11

Cypraeea teres Gmelin, 1791, Systema naturae, ed. 13, p. 3405.

Cribraria (Talostolida) teres. Schilder, 1938, Proc. Malaco-
logical Soc. London, v. 23, pt. 3, p. 168.

HErronea (Tatostolida) teres. Hirase, 1936, A collection of Jap-
anese shells, pl. 93, fig. 8.

Erronea teres. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 93, fig. 8.

Talostolide teres. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 88.

There is no apparent difference between the fossil
here figured and the Recent species from Japan and the
Ryukyu Islands.

Distribution : Pleistocene, (Yontan limestone) Okinawa; Re-
cent, (including all races) Indo-Pacific region, East Africa to

Australia, Japan, Midway, New Britain and Tonga.
Localities: Yontan limestone, 17543 (figured).

Cribraria (Thalostolida) aff. C. (T.) cincta (Martin)
Plate 2, figures 17-18, 25

Cypraea (Luponia) cincte Martin, 1899, Samml. Geol. Reichs-
mus. Leiden, v. 1, p. 172, pl. 28, fig. 399—102.

?Cypraeq cincta. Nomura, 1935, Tohoku Imp. Univ. Sci. Repts.,
2d ser., v. 18, no. 2, p. 173, pl. 9, figs. 6a, b.

How closely Cypraea cinctoides Yokoyama, from the
Lower Byoritzu beds of Formosa, is related to the form
here figured is not clear from Yokoyama’s figure.
Martin reported C. cincta from the Lower Miocene and
Pliocene of Java so that the form is fairly long ranging

if the specimens referred to it are conspecific. Cribaria
aff. C. cincta is very closely related to C. teres, and the
one or several species included under €. cincta may be
ancestral to 0. teres.

Distribution: Lower(?) Miocene, Java (type); Miocene,
(Yonabaru clay member) Okinawa; Pliocene, Java, (Byoritzu

beds) Formosa.
Localities: Yonobaru clay member, 17449 (figured).

“Cypraea” sp. aff. “C”. asellus Linné
Plate 18, figures 19, 22

An imperfect specimen of a medium sized Cypraea
resembles somewhat the Recent Palmadusta asellus
(Linné), but the identification is far from certain.

Occurrence: Yontan limestone, 17544 (figured).

Unidentified Cypraeidae

Fragments, internal molds and otherwise poorly pre-
served specimens of cypraeids were obtained from many
other localities. Some suggest the species named in the
following list. Others are listed solely for the ecologic
significance the family may have.

Yonabaru clay member : Shinzato tuff member :

17451 erosa? 17456 arenosa?
17679 17632

17633

17677 teres?
Naha limestone:
17474 ? 17593 ?
17474 arenosa? 17608 nahaensis?
17484 erosa? 17608 erosa?
17499-1 ? 17641-b ?
17499—u erosa? 17641-c helvola?
17526 ? 17641-c isabella?
17534 ? 17665-u ?
17540 ? 17667 ?
17541 ? 17667 helvola?
17554 isabella? 17669 erosa?
17554 ? 17670 ?
17567 ? 17673 ?
17578 ? 17680 ?
17579 ?
Yontan limestone:
17495 ? 17586 ?
17511 helvola? 17637 helvola?
17513 ? 17637 ?
17543 ? 17640 ?
17544 isabella? 17644-b ?
17544 caputserpentis? 17646 ?
17544 carneola? 17652 ?
17546 talpa? 17652 talpa?
17547 ? 17656—u ?
17550-a carneola? 17658 ?
17551 ? 17660 ?
17552 erosa’? 17672—u ?
17552 isabella? 17686—u ?
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Family AMPHIPERATIDAE
Subfamily AMPHIPERATINAE
Genus VOLVA (Bolten) Roeding 1798

Type: Volva textoria (Bolten) Roeding (=Bulla
volva Linné)

Subgenus PELLASIMNIA Iredale 1931
Type: Ovulum angasi Reeve.
Volva (?Pellagsimnia) sp. ind.
Plate 13, figure 8
Only one poorly preserved specimen was obtained.
Occurrence : Chinen sand, 17442 (figured).
Superfamily NATICACEA
Family NATICIDAE
Subfamily POLINICINAE
Genus POLINICES Montfort 1810

Type: Polinices albus Montfort (=Nerita mammilla
Linné).

Polinices e¢f. P, cumingianus madioensis Altena

Plate 2, figure 19; plate 13, figure 1

?Natica powisiana. Martin, 1905, Samml. Geol. Reichsmus.

Leiden, v. 1, p. 263, pl. 39, fig. 634.

?Natica powisiana. Fischer, 1927, Paliontologie von Timor, v.
15. no. 25, pl. 212, figs. 8-10.

Polinices (Polinices) cumingianus var. madioensis Altena,
1941, Leidse Geologische Mededelingen, v. 12, p. 58, fig. 18.

Altena combined P. cumingianus (Recluz) and P.
powisiana (Recluz) and cited a lengthy synonymy. The
acceptance of cumingianus in preference to the more
widely used powisiana is apparently based on page
priority. Iam notin a position to judge the synonomy
of the fossils, but T would hesitate to combine Recent
forms referred to the two species.

Martin had already called attention to a variety of
powisiana having a broad funiculus which nearly fills
the umbilical opening. The specimen in Martin’s figure
637 and Altena’s type of madioensis are very close to
the specimens figured here. According to Altena this
form is extinet.

Distribution: Miocene(?) Java (type), (Yonabaru clay mem-
ber) Okinawa; Pliocene, Ceram, (Nakoshi sand) Okinawa.

Localities: Yonabaru clay member, 17449 (figured), 17679;
Nakoshi sand, ?17440, 17483 (figured).

Polinices cf. P. albumen (Linné)
Plate 2, figure 23 ; plate 12, figure 26

?Nerita albumen Linné, 1758, Systema naturae, ed. 10, p. 776.
?Natice albumen. Tryon, 1886, Manual of conchology, v. 8,
p. 47, pl. 20, fig. 5.

?Natica (Polinices) tegalensis Martin, 1899, Samml. Geol.
Reichsmus. Leiden, v. 1, p. 266, pl. 39, fig. 641.

Polynices albumen. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 91, fig. 7.

The Okinawan form is very close to the living species
and it is doubtful if they could be separated. Polinices
tegalensis from the Pliocene of Java is probably a
synonym.

Polinices albumen has a very broad umbilical area
and a heavy funicle. The umbilicus itself is deep,
and open nearly to the apex of the spire. In full um-
bilical view the funicle descends in a sort of spiral
stairway. It differs from two close relatives, P.
columnaris (Recluz) and P. sagamiensis Pilsbry, if
these two are really distinct, in that the latter have a
shallow, plugged umbilicus and the funicle is more per-
pendicular to the plane of the umbilical area so that the
last position of the funicle, which flares slightly, hides
most of its track.

Although P. albumen is reported living to southern
Japan (Kuroda and Habe, 1952, p. 78) it has not been
found fossil in the area.

However, P. sagamiensis was reported from the By-
oritzu beds of Formosa by Yokoyama (1928a, p. 63,
pl. 6, fig. 2) and Taki and Oyama (1954, pl. 24, fig. 12)
reidentified a specimen from the lower Pleistocene of
Japan as this species. According to Nomura (1935,
p. 201) the species in the Byoritzu beds is P. “colum-
nelis” (Recluz) (%columnaris), a dubious refinement.

Dickerson (1922, pl. 4, fig. 1) reported P. albumen
from the Vigo group in the Philippines but it is a
juvenile and the identification may be incorrect.

Distribution: Miocene, (Yonabaru clay member) Okinawa ;
Miocene or Pliocene, ?Philippines; Pliocene, Java, (Chinen
sand) Okinawa; Recent, Moluccas, Malaya, New Caledonia,
Philippines to southern Japan.

Localities: Yonabaru clay member, 17451 (figured) ; Chinen
sand, 17442 (figured).

Polinices cf. P. flemingianus (Recluz)
Plate 8, figure 3

?Natica flemingiana Recluz, 1844, Zool. Soc. London Proc., v.
11, no. 130, p. 209.
?Tryon, 1886, Manual of conchology, v. 8, p. 50, pl. 16, fig. 53.
Polynices flemingianus. (Hirase) Taki, 1951, Handbook of
illustrated shells, pl. 91, fig. 5.
?Polinices flemingianus. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 78.

Nomura and Zinbo (1936, p. 34) report this species
from Nakoshi, Okinawa, but it is not present in the
writers collections from there. Specimens recorded
here from the Yonabaru clay and Shinzato tuff mem-
bers of the Shimajiri formation are indistinguishable.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa; Plio-
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cene, (’Nakoshi sand) Okinawa (Nomura and Zinbo) ; Recent,
Australia to Japan (Tryon).

Localities: Yonabaru clay member,
member, 17633 (figured).

17448; Shinzato tuff

Polinices cf. P, mammilla (Linné)
Plate 12, figures 17, 21

?Nerita mammille Linné, 1758, Systema naturae, ed. 10, p. 776.
?Polinices (Polinices) mammilla. Ladd, 1934, Bernice P.
Bishop Mus. Bull. 119, p. 210, pl. 36, figs. 4, 5.

?Altena, 1941, Leidse Geologische Mededelingen, v. 12,
p. 61. (With extended synonymy.)

?Wissema, 1947, Young Tertiary and Quaternary Gastro-
poda from the Island of Nias, Doctor’s thesis, Rijksuni-
versiteit Leiden, p. 12. (With extended distribution
data.)

?Polynices pyriformis. (Hirase) Taki,
illustrated shells, pl. 91, fig. 4.
?Polinices pyriformis. Kuroda and Habe, 1952, Recent marine

Mollusca of Japan, p. 78.

1951, Handbook of

Some recent Japanese authors list the species living
in the Ryukyu Islands and southern Japan as P. pyri-
formis (Récluz) (=mammilla Reeve non Linné). In
the opinion of most systematists, however, the form
figured by Reeve is Linné’s species and mammilla is,
therefore, its name. If the Japanese form is distinct
it could hardly be more than a subspecies. I find no
record of pyriformis as a fossil but mammilla has been
reported fossil from many places.

Polinices mammilla has been reported as a fossil
north of the Philippines only once previously
(Nomura, 1935, p. 202); in a “raised coral reef”
(Pleistocene) on Formosa.

Distribution : Miocene, Java, Borneo, Philippines, Fiji; Plio-
cene, Philippines, Indonesia, Kenya, (Nakoshi sand) Okinawa ;
Pleistocene, Formosa, Java, Red Sea, Tangabyika; Recent,

Indonesia, New Caledonia, Central Polynesia, Philippines to
southern Japan.

Localities: Nakoshi sand, 17483 (figured).
Genus MAMMILLA Schumacher 1817

Type: Mammilla fasciata Schumacher (=~Nerita
melanostoma Gmelin).

Mammilla melanostoma (Gmelin)
Plate 8, figure 1; plate 12, figure 19

Nerita melanostome Gmelin, 1791, Systema naturae, ed. 13,
p. 3674.

Polinices (Polinices) melanostoma.
Bishop Mus. Bull. 119, p. 211.

Nomura, 1935, Téhoku Imp. Univ. Sci. Rept., 2d ser., v. 18,

no. 2, p. 203, pl. 9, fig. 32.

Polinices (Mammilla) melanostoma. Altena,
Geologische Mededelingen, v. 12, p. 67.

Mammilla melanostoma. Wissema, 1947, Young Tertiary and
Quaternary Gastropoda from the Island of Nias, Doctor’s
thesis, Rijksuniversiteit Leiden, p. 128.

Ladd, 1934, Bernice P.

1941, Leidse

Polynices opacus. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 91, fig. 1.

Polinices opacus. Kuroda and Taki, 1952, Recent marine Mol-
lusca of Japan, p. 78.

Some recent Japanese systematists apparently be-
lieve either that melanostoma Reeve 1855 is the Japa-
nese form and is not melanostoma Gmelin 1790, or that
they are the same and the name should date from
Reeve, not Gmelin, and in either case must yield prior-
ity to opacus (Récluz) 1850. According to most other
systematists Reeve figured Gmelin’s species and
Gmelin’s name has priority.

The specimens from the Chinen sand (pl. 12, fig.
19) retain some of the original pigment on the inner
lip but there is no pigment on the parietal callus; the
same color pattern is characteristic of living specimens.

The Hayasaka collection of fossils from the Byoritzu
beds of Formosa, now in the U.S. Geological Survey,
includes one specimen labelled “Polinices (Mammilla)
opacus (Récluz), Kako,” and it appears to be identi-
cal with the specimen from Wanga figured by Nomura,
and with the Okinawan fossils. Another specimen
labelled “Polinices (Polinices) melanostoma (Gmelin),
Boshiko” is another species, possibly P. aurantius.

Distribution : Miocene, Java; Miocene or Pliocene, (Shinzato
tuff member) Okinawa; Pliocene, Java, Sumatra, Papua,
(Byoritzu beds) Formosa, (Chinen sand) Okinawa, (Konomine
formation) Shikoku; Pleistocene, Java, Fiji, ?Kikaiga-shima,
Red Sea; Recent, Madagascar, Mauritius, Indonesia, western
Polynesia, Philippines, Ryukyu Islands and southern Japan.

Localities: Shinzato tuff member, 17633 (figured); Chinen
sand, 17442 (figured).

Subfamily NATICINAE
Genus NATICA Scopoli 1777

Type: Neritavitellus Linné.

As pointed out by Hanley, Nerita vitellus of Linné
is not the N. vitellus of Gmelin and other authors, but
rather the Nerita rufa of Born and Gmelin. Nerita
spadicea of Gmelin is another synonym. Hedley stated
that N. vitellus of Lamarck, and of authors generally,
is Nerita stellatus Martyn, and in so doing validated the
name, those of Martyn not now being accepted.

Natica cf. N, vitellus (Linné)
Plate 2, figure 22 ; plate 8, figure 8 ; plate 12, figures 20, 24

?Nerita vitellus Linné, 1758, Systema naturae, ed. 10. (Non
auctores=stellata “Martyn” Hedley.)

?Nerita rufa Born, 1780, Testacea musei Caesarei vindobonensis,
p. 398, pL. 17, figs. 3, 4.

WNerita spadices Gmelin, 1791, Systema naturae, ed. 13, p. 3672.

9Natica rufa. Reeve, 1855, Conchologia iconica, Natica, pl. 16,
sp. 70.

?Tryon, 1886, Manual of conchology, v. 8, p. 29, pl. 9,

figs. 62, 63.
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?Natica (8. 8.) rufa. Fischer, 1927, Paldontologie von Timor,
v. 15, no. 25, p. 46, pl. 212, fig. 6.

?Natica (Natica) rufe. Nomura, 1935, Tohoku Imp. Univ. Sci.
Repts., 2d ser., v. 18, no. 2, p. 200, pl. 9, figs. 29a-c. (With
further synonymy.)

?Natica vitellus spadicea. Hirase, 1986, A collection of Japanese
shells, pl. 90, fig. 11.

?Natica rufa. Altena, 1942, Leidse Geologische Mededelingen,
v.12, p. 738. (With further synony:ny.)

?Natice rufa. Wissema, 1947, Young Tertiary and Quaternary
Gastropoda from the Island of Nias, Doctor’s thesis.
Rijksuniversiteit Leiden, p. 134. (With further
synonymy.)

Nomura also figured a specimen from the Byoritzu
beds of Formosa as Natica (Natica) wvitellus which
according to his remarks is probably N. stellatus Hed-
ley. The Hayasaka collection from the Byoritzu beds
contains several specimens labelled V. witellus and one
labelled &. rufa. These all appear to be conspecific
and are V. vitellus as here used.

Natica sondeiana Martin (1906, pl. 38, fig. 612) is
very close to V. witellus and may be the young of it.
The species figured by Martin as N. witellus is the N.
vitellus of Born and Gmelin (=stellatus) ; not Linné.

Distribution: Miocene, Java, Borneo, (Yonabaru clay mem-
ber) Okinawa; Miocene or Pliocene, (Vigo group) Philippines,
(Shinzato tuff member) Okinawa; Pliocene, Java, Sumatra,
Timor, Ceram, Philippines, New Guinea, (Byoritzu beds) For-
mosa, (Chinen sand) Okinawa; Recent, East Africa to Japan.

Localities: Yonabaru clay member, 17445 (figured); Shin-
zato tuff member, 17633 (figured); Chinen sand, 17442
(figured).

Natica sp. aff. N. stellatus Hedley

Plate 8, figures 6-7

The specimens so identified may belong to a new
species but the specimens at hand are not complete
enough for an adequate description. Dr. Altena was
kind enough to compare photographs of this form with
specimens of V. stellatus from Indonesia and stated
that the Okinawan species has a higher spire, deeper
sutures, a narrower umbilicus and a less developed
callus; V. stellatus has a tongue-shaped outgrowth to
the left just above the umbilicus (see Tryon, 1886, pl.
8, fig. 60). The callus outgrowth on the best preserved
specimen from Okinawa (pl. 8, fig. 7) is comparatively
blunt and rounded.

This species may be related also to N. helvacea La-
marck (=globosa Chemnitz) but the latter also has a
lower spire, less impressed sutures, and the callus at
the anal end of the aperture is heavier and more up-
ward directed.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17454 (figured), 17677
(figured).

Genus NATICARIUS Dumeril 1806
Type: Nerita canrenus Linné.

Naticarius marochiensis (Gmelin) s. 1.
Plate 15, figures 21-22

?Nerita marochiensis Gmelin, 1791, Systema naturae, ed. 13,
p. 3673.

?Natica marochiensis.
p- 22, pl. 5, fig. 74.

Natica colliei. Yokoyama, 1928, Imp. Geol. Sur. Japan Rept.
101, p. 63, pl. 6, fig. 1.

Natica (Natica) marochiensis. Ladd, 1934, Bernice P. Bishop
Mus. Bull. 119, p. 209, pl. 36, figs. 2, 3.

Natica (Natica) ala-papilionis. Nomura, 1935, Tohoku Imp.
Univ. Sci. Repts., 2d ser., v. 18, no. 2, p. 198.

Natica marochiensis. Altena, 1941, Leidse Geologische Mededel-
ingen, v. 12, no. 1, p. 79. (? in part, but with extended
synonymy.)

Naticarius (Naticarius) marochiengis. Wissema, 1947, Young
Tertiary and Quaternary Gastropoda from the Island of
Nias, Doctor’s thesis, Rijksuniversiteit Leiden, p. 136.
(With further synonymy).

Tryon, 1886, Manual of conchology, v. 8,

The specimen figured by Dickerson (1922, pl. 4, fig.
4) from the Vigo group of Luzon as N. lacernula
d’Oribigny probably also belongs here.

Altena states that some of his specimens from the
Kendeng beds of Java have the umbilicus entirely
closed by the funiculus. Possibly he included speci-
mens referable to P. andoi Nomura.

Kuroda and Habe (1952, p. 71) list “marochiensis
auct.” as a synonym of N. sagittata Menke, an Indo-
nesian species, presumably because Gmelin’s species is
supposed to have come from Morocco. They accept V.
rufilabris Reeve 1855 as the valid name for the east
Asian form generally known as marochiensis var. livida
Pfeiffer 1840, although they state that it is the var.
lurida Philippi. According to Tryon (1886, p. 23),
livida is plicate at the suture. Strong, regular plica-
tions are shown on Hirase’s figures of rufilabris
((Hirase) Taki, pl. 90, fig. 13). Naticarius maro-
chiensis (= Ysagittata) is nonplicate or weakly and ir-
regularly plicate. Tryon does not mention plications
under the variety Jurida. The writer is not in a position
to determine the identity of sagittata Menke so that
marochiensis is used as it has been used by most authors.

The Hayasaka collection from the Byoritzu beds con-
tains specimens labelled both P. rufilabris and P. ala-
papilionis. Further preparation of them reveals that
they are identical with each other and both probably
are livida; this name having priority over rufilabris.
This form was not found on Okinawa.

Naticarius (Naticarius) bayeri Wissema (1947, p. 138,
pl. 6, figs. 130-132) is stated to differ from N. maro-
chiensis lurida (= ?livida) in the form of the parietal
callus. The value of this name is questionable. Speci-
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mens figured by Wissema appear to fall within the
varietal range of IV. livida Pfeiffer.

Distribution : Miocene, Java, Borneo, Fiji; Miocene or Plio-
cene, (Vigo group) Philippines ; Pliocene, Java, Sumatra, Timor,
Ceram, Obi, (Karikal) India, (Byoritzu beds) Formosa, (Na-
koshi sand) Okinawa; Pleistocene, Java, ?Hawaii, Red Sea,
East Africa.

Localities : Nakoshi sand, 17483 (figured).

Naticarius aff. N, concinnus (Dunker)
Plate 2, figure 21

?Natica concinne Dunker, 1860, Malakozoologische Bliitter, v. 6,

p. 232; 1861, Mollusca Japonica, p. 14, pl. 2, fig. 21.

?0tuka, 1935, Earthquake Research Inst. Bull,, v. 13, pt. 4,
p. 867, pl. 53, fig. 32.

?(Hirase) Taki, 1951, Handbook of illustrated shells, pl.
90, fig. 6.

?Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 70.

This is a a small, delicate form with a small but prom-
inent funiculus located at about the center of the
umbilicus.

The living Japanese species which most resemble the
Okinawan fossils are V. concinnus (Dunker) and N.
hélaris (Sowerby) (see (Hirase) Taki, 1951, pl. 90).

Tryon (1886, p. 26) regarded N. concinnus as a
synonym of V. collie; Recluz but the latter is not listed
in the Japanese fauna by Kuroda and Habe (1952). It
is not the N. colliei of Yokoyama (1928a, pl. 6, fig. 1)
which is here referred to N. marochiensis.

Natica prosthenoglossa Cossmann (1910, p. 58, pl. 4,
figs. 8-10) is very close to the Okinawan form and may
be identical. Cossmann’s species, from Karikal, India,
differs from N. marochiensis in having a smaller, more
central funicle, no trace of axial wrinkles, and a better
defined suture.

Oostingh (1985, p. 46, pl. 5, fig. 54) figured a shell
from the Pliocene of Java as N. lineata Lamarck. No
dimensions are given for his shell but it appears to be a
small species. I am not convinced that it is the same
species as the one figured by Reeve (1885, pl. 7, fig. 24;
refigured by Tryon, 1886, pl. 8, fig. 57).

Both the Okinawan specimens and N. lneata
Oostingh have relatively large apertures, but the anal
extremity of the aperture in the latter flares upwards
whereas in the Okinawan specimens the outer lip is at-
tached to the parietal wall more horizontally.

Natica zebra Oostingh (1935, pl. 5, fig. 55) has a
similar parietal attachment but the funiculus appears
to be larger and lower. A large suite of specimens in
the Hayasaka collection from the Byoritzu beds of
Formosa labelled V. zebra is all typical N. alapapilionis.
In all of these specimens the suture is deep, the shell
moderately thick, and the funiculus long and narrow,
extending into the umbilicus only a short distance. The

Byoritzu collections contain nothing like the Okinawan
form figured here.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Pliocene, possibly Karikal, India, as N. prosthenoglossa Coss-
mann, (Chinen sand) Okinawa.

Localities : Yonabaru clay member, 17451 (figured) ; Chinen
sand, 17458.

Naticarius ¢f. N, andoi (Nomura)
Plate 10, figures 17, 29; plate 12, figure 25

?Natica (Tectonatica?) andoi Nomura, 1935, Tohoku Imp. Univ.
Sci. Repts., 2d ser., v. 18, no. 2, p. 201, pl. 9, figs. 35, 36.
Nomura’s figures do not show the exact shape and
position of the funiculus of his species. The funiculus
of the Okinawan form completely hides the umbilicus
in full basal view and it is similar in this view to
Nomura’s species. However, in apertural view (pl. 12,
fig. 25) there is a deep, narrow chink around the cen-
tral and upper side of the funiculus.

This form is certainly very closely related to N.
marochiensis and might be regarded by some as iden-
tical, or at most a subspecies of it. However, in typical
N. marochiensis the umbilicus continues as a groove
around the lower side of the funiculus to the inner lip
and in V. cf. andoi it does not.

Altena (1941, p. 80) mentions specimens of V. maro-
chiensis from Java in which “the umbilicus is entirely
or almost entirely closed by the funiculus”.

Occurrence: Pliocene, ?(Byoritzu beds) Formosa, (Chinen
sand) Okinawa, (Naha limestone) Okinawa ; Pleistocene, (Yon-
tan limestone) Okinawa.

Localities: Chinen sand, 17442 (figured); Naha limestone,
17537 ; Yontan limestone, 17553 (figured), 17646.

Naticarius cf. N. niasensis Wissema
Plate 8, figures 2, 4-5; plate 12, figures 16, 18

Naticarius (Naticarius) niasensis Wissema, 1947, Young Ter-
tiary and Quaternary Gastropoda from the Island of
Nias, Doctor’s thesis, Rijksuniversiteit Leiden, p. 139,
pl. 6, figs. 133-135.

If the assumption that specimens from Okinawa are
this species is correct, Wissema’s type is a juvenile.
Three specimens were obtained, the smallest about the
size of the type, the largest about four times as large.
The strong regular axial wrinkles are continuous from
the suture to the base only on the smallest specimen.
On the intermediate specimen they die out centrally
leaving a broad central band which is sculptured only
by faint spiral lirae. On the largest specimen the axial
wrinkles become irregular on about the last quarter
turn; actually becoming rather crude growth lines and
as such again extend from the suture to the umbilicus.

Wissema compared his species with N. broderipiana
(Recluz) from western Colombia and Mazatlan, a spe-
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cies which Tryon regarded as a variety of N. alapapili-
onis. The umbilicus of the larger Okinawan specimens
is similar to the umbilicus of alapapilionis, but they
have a lower spire and the suture is less impressed.
Besides, N. alapapilionis has no trace of axial wrinkles.
The axial wrinkles of V. livide: are more widely spaced
than in N. niasensis and the umbilicus is more like that
of N. marochiensis.

Possibly this species should be referred to the genus
Stigmaulaxr Morch (see Woodring, 1928, p. 8382). Stig-
maulax has an operculum with a heavy central rib. The
operculum of V. niasensis is not known.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene, Nias.

Localities: Shinzato tuff member, 17453 (figured), 17458
(figured), 17633 (figured).

Locality 17458 is included in the Shinzato tuff mem-
ber but it may be Chinen sand.

Genus EUSPIRA L. Agassiz (in J. Sowerby) 1838

Type: Euspira glaucinoides Sowerby (=UNatica
labellata Lamarck).

Xuspira cf. E. pallida (Broderip and Sowerby)
Plate 2, figures 20, 26

?Natica pallide Broderip and Sowerby, 1829, Zool. Jour., v. 4,
p. 372

?Tryon, 1886, Manual of conchology, v. 8, p. 37, pl. 14, figs.
26-28.

?EBuspira pallide.. Dall, 1921, U.S. Natl. Mus. Bull. 112, p. 164,

pl. 14, fig. 5.
?Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
. 57,
?Lumafia pallide. Abbott, 1954, American seashells, D. Van
Nostrand Co., New York, p. 190, fig. 43c.

According to some authors Z. pallida, E. borealis
(Gray), and £. groenlandica (Moller) are all the same
species. It is mainly an Arctic and boreal group but
E. pallida has been collected off Redondo Beach, Cali-
fornia at a depth of 100 fathoms so that its presence in
deep-water deposits on Okinawa is not too suprising.

Dr. Altena kindly examined photographs of the
Okinawan specimens and reported that he knew of
nothing similar in the fossil or Recent collections from
Indonesia.

Euspira sondwichensis (Dall), obtained from a depth
of 298 fathoms in the Hawaiian Islands, may also be
related to this species, but it has a lower spire and less
incised sutures.

Yokoyama (1920, p. 77, pl. 4, fig. 1) figured a speci-
men from the “Lower Musashino” (Pliocene) of
Koshiba, Japan, as Polinices pallidus. Hatai and
Nisiyama (1952, p. 235) later placed it in the genus
Gennwsosinum, a dubious assignment. More recently
Taki and Oyama (1954, pl. 5, fig. 1) reidentified

Yokoyama’s specimen as Uberella yokoyamai (Kuroda
and Habe). Uberella Finlay had not been recognized
previously outside of New Zealand waters. Having
seen nothing but poor figures of Uberella 1 am non-
committal and prefer for the time being to refer the
Okinawan specimens as well as the “Lower Musashino”
form to Euspira.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Pliocene(?), Japan (as Uberella yokoyamai); Pliocene to
Recent in Arctic and boreal waters and probably in temperate
waters at depth.

Localities : Yonabaru clay member 17449 (figured), 17451
(figured).

Superfamily TONNACEA

Family CASSIDIDAE
Genus ONISCIDIA Swainson 1840

Type: Oniscia cancellata Sowerby.

The type species has been referred variously to
Morum and Morum (Omniscidia). In my opinion
Oniscidia is a distinet genus.

Oniscidia ¢f. 0. cancellata (Sowerby)
Plate 17, figure 9

?0niscia cancellata Sowerby, 1824, Genera of Recent and fos-
sil shells, no. 24, pl. 233.

0niscidia cancellata. Swainson, 1840, Treatise on malacology,
p- 300.

?0niscia (Oniscidia) cencellate. Tryon, 1855, Manual of con-
chology, v. p. 282, pl. 10, fig. 21.

Morum cancellotum. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 68.

1 know of no record that this species has been found
previously as a fossil. The identification is tentative
since only a fragment was obtained. Nomura (1935,
p. 170, pl. 8, fig. 23) described a related species, Morum
subcancellatum, from the Byoritzu beds of Formosa.
His species is more closely related to another Recent
species, 0. macandrewi Sowerby, and may actually be
a synonym of it.

Distribution: Pleistocene, (Yontan limestone) Okinawa;

Recent, China and southern Japan.
Localities: Yontan limestone, 17652 (figured).

Oniscidia cf. 0. subcancellata (Nomura)
Plate 2, figure 28

"Morum subcancellate Nomura, 1935, Tohoku Imp. Univ. Seci.
Rept., 2d ser., v. 18, no. 2, p. 170, pl. 8, figs. 23a, b.
The fragment obtained shows the outer lip and a
small part of the body whorl. Noriura’s figure shows
blunter spirals than on O. cancellata and the axials are
more irregularly spaced and less pronounced.
Distribution: Miocene, (Yonabaru clay member) Okinawa;

Pliocene, (Byoritzu beds) Formosa.
Localities: Yonabaru clay member, 17447 (figured).
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Genus SEMICASSIS Reeve 1852
Type: Cassis japonica Reeve.
Semicassis pila (Reeve)
Plate 13, figures 2-3

Cassis pila Reeve, 1848, Conchologia iconica, v. 5, Cassis, pl. 9,
fig. 21.

Cassis saburon vaer. pile. Tryon, 1885, Manual of conchology,
v. 7, p. 275, pl. 5, fig. 75.

Phalium (Semicassis) pila. Hirase, 1936, a collection of Japa-
nese shells, pl. 97B, fig. 4.

Altena, 1943, Leidse Geologische Mededelingen, v. 13, p.
93. (With further synonymy.)

Semicassis (Semicassis) pile. Wissema, 1947, Young Tertiary
and Quaternary Gastropoda from the Island of Nias,
Doctor’s thesis, Rijksuniversiteit Leiden, p. 141.

Phalium (Semicassis) pila. Cox, 1948, Schweizerische Palion-
tologische Abhandlungen, v. 66, p. 36, pl. 1, figs. 9a, b.

Semicassis pila var. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 97B, fig. 4.

Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 85.

While most authors have distinguished this form
from 8. japonica (Reeve), some have admitted that
they are not always easily distinguishable. After a
study of many specimens in the collection of the U.S.
National Museum, including named specimens of each
obtained from Hirase, I am of the opinion that the
two are connected in an unbroken series of variants.
Typical pila has less incised spiral lines and broader
smooth interspaces. The subspecies or variety japonica
has more deeply incised spiral lines, which both below
the suture and near the base are spiral grooves nearly
as broad as the interspaces. Moreover, growth lines
on japonica form granulations or beads where they
cross the spiral threads, particularly on the younger
whorls.

The form from Formosa figured by Yokoyama
(1928a, p. 46, pl. 3, fig. 3; see also Nomura, 1935, p.
169) is typical japonica. The Hayasaka collection of
Byoritzu fossils in the U.S. Geological Survey in-
cludes nearly identical specimens.

Distribution: Miocene, Java, New Guinea, Borneo; Miocene
or Pliocene, (Shinzato tuff member) Okinawa; Pliocene, Java,
Sumatra, Ceram, New Guinea, ?Mindanao, (Byoritzu beds)
Formosa ; Pleistocene, Java; Recent, East Africa to Australia
and Japan.

Localities: Shinzato tuff member, 17458 (figured). This
locality may be high in the Shinzato or a transitional zone be-
tween the Shinzato and the Chinen sand.

Comparative bathymetric data: Specimens of typical pila
and the variety jeponica were obtained by the Albatross Ex-
pedition in the Philippines at depths of 37 to 182 fathoms.
Probably in shallower water as well.

Doubtful identifications: Decorticated specimens and frag-

ments were obtained from the Nakoshi sand at 17440 and
17483 and from the Chinen sand at 17481.

Semicassis sp.

A worn fragment consisting of part of the spire and
the parietal attachment of a varix was obtained from
the Yonabaru clay member of the Shimajiri formation.
It has well defined raised growth lines crossing the
spirals and probably is referable to S. pila japonica
(Reeve).

Locality : Yonabaru clay member, 17451.

Family CYMATIIDAE
Genus CYMATIUM (Bolten) Roeding 1798

Type: Murex femorale Linné.

Subgenus LINATELLA Gray 1857

Type: Cassidaria cingulate Lamarck.

Cymatium (Linatella) cingulatum (Lamarck)
Plate 13, figures 6-7

Cassidaria cingulata Lamarck, 1822, Animaux sans vertébres,
v. 7, p. 216.

Triton undosum Kiener, 1841, Coquilles vivantes, Triton, p. 44,
pl. 6, fig. 2.

Triton cingulatus. Reeve, 1844, Conchologia iconica, v. 2,
Triton, fig. 35; Tryon, 1881, Manual of conchology, V.
3, p. 15, pl. 8, fig. 55.

Butritonium cingulatum. Martin, 1926, Wetenschappelijke
Mededelingen Dienst v.d. Mijonbouw in Nederlandsche—
Oost-Indié, no. 4, p. 10, fig. 16.

cymatium (Linatella) cingulatum. Oostingh, 1935, Wetens-
chappelijke Mededelingen Dienst v.d. Mijnbouw in Neder-
landsche—OQost-Indié, no. 26, p. 61.

Cymatium cingulatum. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 51.

There is no discernable difference between the speci-
men here figured and a specimen of the Recent species
in the U.S. National Museum.

A very closely related form was described by Martin
(1899, p. 135, pl. 21, figs. 310, 310a) from the Pliocene
of Java as Purpurea bantamensis. The spirals on the
subsutural slope and shoulder appear to be more
strongly beaded on the Java form and the spire slightly
higher. It is entirely possible that these characters
are variable and the Javanese and Okinawan forms are
identical.

Cymatiwm andoi Nomura (1935, p. 167, pl. 8, fig. 21)
from the Byoritzu beds of Formosa has oblique corruga-
tions on its columella and no prominent shoulder spiral.
Furthermore the early whorls appear to bear oblique
axials.

Distribution: Pliocene, Java, (Chinen sand) Okinawa; Re-
cent, Philippines, Singapore, Amboina, Flores, Madoera. Tryon’s
record at St. Thomas, West Indies, is probably erroneous.

Localities: Chinen sand, 17442 (figured).
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Subgenus LAMPUSIA Schumacher 1817
Type: Murex pileare Linné.

Cymatium (Lampusia) cf. C. (L) pileare (Linné)
Plate 17, figure 10

?Murex pileare Linné, 1767, Systema naturae, ed. 12, p. 1217.

Mriton (Simpulum) pilearis. Tryon, 1881, Manual of con-
chology, v. 3, p. 12, pl. 6, fig. 31. (After Reeve.)

Mriton (Simpulum) pilearis var. Martin, 1899, Samml. Geol.
Reichsmus. Leiden, v. 1, p. 141, pl. 22, figs. 323, 324.

WC0ymatium (Lampusia) pileare. Altena, 1942, Leidse Geolo-
gische Mededelingen, v. 13, p. 101. (With extended
synonymy.)

?Wissema, 1947, Young Tertiary and Quaternary Gastro-
poda from the Island of Nias, Doctor’s thesis, Rijksuni-
verseteit Leiden, p. 146.

Wymatium pileare. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 95, fig. 5.

?Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 51.

Cox (1948, p. 39, pl. 4, figs. 1a-b) described a variety
from the Miocene or Pliocene of Borneo as C. (L.)
pileare var. borneana. It is characterized mainly by a
longer canal and by delicately reticulate ornamentation.
He thought that a specimen from the upper Miocene
of Java figured by Martin (1899, pl. 22, fig. 324) might
be the same variety. Another specimen figured by Mar-
tin (1899, pl. 22, fig. 323) as T'riton pilearis var. was
believed by Cox to be typical 7. pileare. The latter (fig.
323) has two prominent peripheral spirals, a character
which influenced Martin to regard it as a varietal form.

The Okinawan specimen here figured has its canal
broken off so that the length of its canal is not known.
However, its sculpture is delicately reticulate as in
borneana. It also has two prominent spirals along its
shoulder. Itthuscombinestwo characters, one of which
Cox recognized in the variety borneana and one which
he regarded as more properly belonging to the typical
form.

Distribution : Miocene, Java, Borneo ; Pliocene, J ava, Sumatra,
Timor, (Naha limestone) Okinawa; Pleistocene, French So-
maliland, Kenya, Red Sea, Java, Celebes, Japan, Hawaii; Re-
cent, Bast Africa to India, Australia, Malaya, Phillippines,
Japan, Micronesia, Melanesia, Hawaii, Loyalty Islands, and the
Tuamotu Archipelago.

Localities : Naha limestone, 17484 (figured).

Comparative bathymetric data : The shell of this species is the

most common abode of hermit crabs along some beaches, sug-
gesting that it lives in shallow water nearby.

Genus BIPLEX Perry 1811
Type: Biplex perca Perry.
Biplex seems to be distinctive enough to j ustify rec-

ognition as a distinct genus. This not only seems to
be the soundest practice biologically, in view of modern

restriction of most genera, but it circumvents the be-
wildering number of generic and subgeneric combina-
tions to which the type species has been referred in
the past.

Biplex perca Perry

Plate 2, figure 30; plate 8, figure 9; plate 13, figure 4

Biplex perca Perry, 1811, Conchology, pl. 4, no. 5.

Ranella pulchella Sowerby, 1825, Tankerville catalog, app., p.
18.

Ranella pulchra (Gray) Sowerby, 1835, Conchological illustra-
tions, Ranella, pl. 93, fig. 19, (original plate explanations;
not revised explanations dated 1841) ; Jay, 1839, Catalog
of shells, pl. 2, fig. 6.

Bursa (Bupleura) pulchra. H. and A. Adams, 1853, Genera of
Recent Mollusca, p. 107.

Ranella pulchra. Lischke, 1871, Japanische Meeres-Conchylien,
p. 37.

Ranella (Argobuccinum) pulchre. Tryon, 1881, Manual of con-
chology, v. 3, p. 43, pl. 28, fig. 51.

Ranella perca. Dunker, 1882, Index molluscorum Maris Jap-
onici, p. 32.

Ranella (Eupleura) perca. Watson, 1886, Voy. HM.S. Chal-
lenger, Zoology, v. 15, p. 402.

Ranellea (Biplex) pulchra. Tesch, 1920, Paldontologie von
Timor, v. 8, no. 14, p. 43, pl. 129, fig. 156a, b.

Gyrineum (Biplex) perca prisca Makiyama, 1927, Kyoto Imp.
Univ. Coll. Sci. Mem., ser. B, v. 3, p. 71, pl. 3, fig. 16.

Qyrineum (Biplex) perca. Yokoyama, 1931, Imp. Geol. Survey
Japan, Catalog of shells of Japan, p. 35.

Argibuccinum (Gyrineum) perca. Hirase, 1936, A catalog of
Japanese shells, pl. 128, fig. 2.

Apollon (Biplex) perca. Wenz, 1941, Handbuch der Paliiozoolo-
gie, v. 6, pt. 5, p. 1060.

Gyrineum (Biplex) perca. Altena, 1942, Leidse Geologische
Mededelingen, v. 13, no. 1, p. 100.

Apollon (Biplex) perca. Wissema, 1947, Young Tertiary and
Quaternary Gastropoda from the Island of Nias, Doctor’s
thesis, Rijksuniversiteit Leiden, p. 145.

Qyrineum (Biplex) perca. Cox, 1948, Schweizerische Palfion-
tologische Abhandlungen, v. 66, no. 2, p. 41, pl. 4, figs. 3a, b.

Apollon perca. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 128B, fig. 2.

Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 39.

Makiyama distinguished his subspecies prisca by say-
ing that the varices are less stellate and the axial sculp-
ture less developed than on the typical form. In my
opinion, however, his specimen falls well within the
range of variation of the Recent species.

Two forms were described by Martin from the Mi-
ocene of Java under the generic name Ranella. One
of these, B. pamotanensis (Martin) (1899, p. 151, pl. 23,
fig. 352), has more numerous axials and better devel-
oped beading at the intersection of the axials and spi-
rals than the writer has observed on B. perca. Further-
more, its varices are rounded or with only very weak
points. The other Miocene form, B. magnifica (Mar-



60 TERTIARY AND QUATERNARY GASTROPODA OF OKINAWA

tin) (1879, p. 53, pl. 10, fig. 1) appears to be identical
with specimens figured here from the Yonabaru clay
(pl. 2, fig. 30) and Shinzato tuff (pl. 8, fig. 9) members
of the Shimajiri formation. These forms all have more
uniformly spaced axials and stronger beading than
most Recent specimens, However, several lots from the
Philippines in the Albatross collection contain speci-
mens with axials and beading like B. magnifica and the
Okinawan Miocene specimens. I hesitate to pass judg-
ment on the validity of B. magnifica without having
seen specimens but am inclined to regard it as a variety
of B. perca; at most not more distant than a subspecies.

Distribution: Miocene, ?India, ?Java (as B. magnifica),
(Yonabaru clay member) Okinawa; Miocene or Pliocene,
(Shinzato tuff member) Okinawa; Pliocene, Java Sumatra,
Timor, Nias; Pleistocene, Java; Recent, Indo-Pacific region,
north to Japan.

Localities: Yonabaru clay member, 17448 (figured) ; Shinzato
tuff member, 17458 (figured), 17633 (figured). Locality 17458
may actually belong in the Chinen sand.

Comparative bathymetric data: Japan, 57, 139 and 163 fath-
oms; in the Albatross collection from the Philippines at over 50
localities ranging in depth from 80 to 350 fathoms, the largest
lots being from between 100 and 200 fathoms. Nearly 300
specimens were taken in one haul at 135 fathoms.

Family BURSIDAE
Genus BURSA (Bolten) Roeding 1798

Type: Bursa monitata (Bolten) Roeding (= Murex
bufonia Gmelin).

Subgenus BUFONARIA Schumacher 1817

Type: Bufonaria spinose Schumacher (= Gyrineum
echinatum Link).

Bursa (Bufonaria) rana (Linné)
Plate 13, figure 5

Murex ranae Linné, 1758, Systema naturae, ed. 10, p. 748.

Ranella albivaricosa Reeve, 1844, Conchologia iconica, v. 2,
Ranella, pl. 1, fig. sp. 2; Tryon, 1881, Manual of conchol-
ogy, v. 3, pl. 18, fig. 6.

Ranella (Bursa) subgranosa. Tesch, 1915, Paliiontologie von
Timor, v. 5, no. 9, p. 70, pl. 82, fig. 1952.

Ranella (Bursa) nobilis. Tesch, 1920, Paldontologie von Timor,
v. §, no. 14, p. 41, pl. 129, fig. 153.

Ranella subgranosa. Dickerson, 1922, Philippine Jour. Sci., v.
20, no. 2, pl. 4, fig. 13b.

Ranella (Bursa) subgranosa. Fischer, 1927, Paldiontologie von
Timor, v. 15, no. 25, p. 65.

Gyrineum scelestum. Yokoyama, 1928, Imp. Geol. Survey Japan
Rept. 101, p. 44, pl. 3, figs. 5, 6.

?Bursa nobilis. Nomura and Zinbo, 1934, Tohoku Imp. Univ.
Sci. Repts., 2d ser., v. 16, no. 2, p. 137.

Bursa (Gyrineum) subgranose. Nomura, 1935, Tohoku Imp.
Univ. Sci. Repts., 2d ser., v. 18, no. 2, p. 165.

Bursa rane. Hirase, 1936, A collection of Japanses shells, pl.
96, fig. 7; same in (Hirase) Taki, 1951.

Bursa (Bursa) subgranose. Altena, 1942, Leidse Geologische
Mededelingen, v. 18, p. 112. (In part.)

Gyrineum (Gyrineum) subgranosum. Wissema, 1947, Young
Tertiary and Quaternary Gastropoda from the Island
of Nias, Doctor’s thesis, Rijksuniversiteit Leiden, p. 160.

Burse rane. Kuroda and Habe, 1952, Recent marine Mollusca of
Japan, p. 42.

Altena concluded that Ranella albivaricosa Reeve
(=B. rana Linné) is only a variety of R. subgranosa
Beck of Sowerby. If the figures given by both Reeve
and Tryon (see Tryon, 1881, v. 3, pl. 18, fig. 6 and pl.
19, fig. 8) for these forms are correct, I am inclined to
regard them as distinct species. Bursa rane has a broad
sharp spine at the anal position whereas B. subgranosa
has a well rounded flare.

Nomura identified a form occurring abundantly in
the Byoritzu beds of Formosa as B. subgranosa, but
stated that it might be a variety of B. rana. He cited
Reeve’s figure (Reeve, v. 2, pl. 1, fig. 1=Tryon, vol.
3, pl. 19, fig. 8). The Hayasaka collection of Byoritzu
fossils in the U.S. Geological Survey includes 25 speci-
mens whose end members compare respectively with
Tryon’s pl. 18, fig. 6 (“R. albivaricosa”) and pl. 8, fig.
T (“R. elegans Beck=subgranosa”), both of which
probably should be referred to B. rana. No specimens
close to Tryon’s pl. 19, fig. 8 (“B. subgranosa”) are
included.

A closely related species occurs in the Miocene of
Java (Martin, 1899, pl. 23, figs. 340-342). Both Martin
and Altena identify it as B. nobilis (Reeve), a Recent
species (see Tryon, pl. 21, fig. 68). Bursa nobilis has
a short, strongly recurving columella from which the
lower part of the inner lip is detached, making a weak
crescent-shaped umbilical opening. The columella of
B. rana is nearly straight or even slightly outward-
curving and the inner lip is appressed.

According to available records B. rena has not been
positively identified in beds older than Pliocene
whereas B. nobilis, or at least a very closely related
form, ranges as far back as the lower Miocene.

Distribution : Miocene or Pliocene, (Vigo group) Philippines;
Pliocene, Java, Nias, Timor, Ceram, Papua, (Byoritzu beds)
Formosa, (Nakoshi sand) Okinawa ; Pleistocene, Java, Celebes,
New Guinea, Philippines; Recent, East Africa, Madagascar,
Indonesia, Philippines, Japan, Melanesia and the Tuamotu
Archipelago.

Localities: Nakoshi sand, 17440 (figured).

Comparative bathymetric data : Mud banks exposed at spring-
tides to 204 meters (Altena). The species was collected in the
Philippines by the Albatross Expedition at depths from 7
to 153 fathoms, all records but one being less than 80 fathoms.
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Subgenus TUTUFA Jousseaume 1881
Type: Murex lampas Linné.
Bursa (Tutufa) aff, B. (T.) corrugata (Perry)

Plate 8, figures 10-11
?Biplex corrugata Perry, 1811, Conchology, pl. 5, fig. 1.

No further synonymy is attempted owing to the un-
certain identification. This may be a new species but
because it might also be one of several described species
which I am not in a position to identify the matter is
left open.

Bursa corrugatae is the form sometimes known as B.
affinis (Broderip). Two other species which are un-
doubtedly close are B. granularis (Roeding) and B.
ranelloides (Reeve). Martin (1899, pl. 23, fig. 346)
figured another related species from the Pliocene of
Java as Ranella lampas (Linné) but according to Al-
tena (1942, p. 108) it is Bursa rubeta (Roeding).

Aside from the gross sculpture features which are
well shown in the figures (pl. 8, figs. 10-11), this form
has an equisite microsculpture consisting of a regular
reticulation of fine raised lines which covers all other
features, including the rows of large and small spiral
beds and the growth varices, with approximately equal
strength.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa. This form may be identical with one of several
living species.

Localities: Shinzato tuff member, 17633 (figured), 17458.

Family TONNIDAE
Genus TONNA Briinnich 1772
Type: Buccinum galea Linné.
Tonna luteostoma (Kiister)
?Plate 2, figure 29; plate 13, figure 9

Dolium luteostomum XKiister, 1857, Conchylien Cabinet, v. 3,
pt. 1, p. 66, pl. 58,
Dolium japonicum Dunker, 1858-1870, Novitates conchologicee,
p. 104, pls. 35, 36.
Dolium luteostomum. Tokunaga, 1906, Tokyo Imp. Univ. Coll.
Sci. Jour., v. 21, art. 2, p. 17, pl. 1, fig. 30.
Yokoyama, 1920, Tokyo Imp. Univ. Coll. Sci. Jour., v. 39,
art. 6, p. 66, pl. 4, fig. 2.
Yokoyama, 1922, Tokyo Univ. Coll. Sci. Jour., v. 44, art. 1,
p. 69, pl. 3, fig. 10.
Tonna luteostoma. Nomura and Zinbo, 1934, Tohoku Imp. Univ.
Sci. Repts., 2d ser., v. 16, no. 2, p. 139.
Nomura, 1935, Tohoku Imp. Univ. Sci. Repts., 2d ser., v. 18,
no. 2, p. 171.
Hirase, 1936, A collection of Japanese shells, pl. 98, fig. 5;
(Hirase) Taki, 1951, Handbook of illustrated shells,
pl. 98, fig. 5.
Osima, 1943, Conchologia Asiatica, v. 1, pt. 4, p. 116, pl. 1,
fig. 1.

Kuroda and Habe, 1952, Recent Mollusca of Japan, p. 90.
Taki and Oyama, 1954, Paleont. Soc. Japan Spec. Paper 2,
pl. 5, fig. 2; pl. 23, fig. 10.

The majority of the specimens referred to this
species come from the Naha limestone and the Chinen
sand. Most specimens from the Chinen sand are
badly crushed, but their deep spiral interspaces make
the identification certain. All specimens from the
Naha limestone are internal molds. Specimens from
the Yonabaru clay and Shinzato tuff members of the
Shimajiri formation and the Yontan limestone are
young shells and their identification is tentative.

Kiister’s statement that this species occurs in the
Indian Ocean appears to be erroneous and he probably
is the source from whom numerous other authors give
this occurrence in addition to Japan and the Ryukyu
Islands. Specimens in the U.S. National Museum are
all from the Japanese region. Bayer (1937) in a
catalogue of the Doliidae in the Rijksmuseum lists the
species only from Japan.

Nomura (1935, p. 171) lists 7. luteostoma from the
Byoritzu beds of Formosa but the Hayasaka collection
contains only 7'. zonate (Green).

The specimen figured from the Chinen sand (pl. 13,
fig. 9) is one of the most complete specimens found
but it is a young individual. Other fragments from
the same locality indicate the adults reach a diameter
of 130 mm or more.

Distribution: Miocene, (Yonabaru clay member) Okinawa ;
Miocene or Pliocene, (Shinzato tuff member) Okinawa; Plio-
cene, (Byoritzu beds) Formosa, (Chinen sand) Okinawa,
(Naha limestone) Okinawa ; Pleistocene, Japan, Kikaiga-shima,
(Yontan limestone) Okinawa; Recent, Japan and the Ryu-
kyu Islands.

Localities: Yonabaru clay member, 17449 (figured); Shin-
zato tuff member, 17633; Chinen sand, 17442 (figured), 17479
(Heanza-shima), 17482b; Naha limestone, 17473, 17484, 17509,
17564, 17610; Yontan limestone, 17514.

Family FICIDAE
Genus Ficus (Bolten) Roeding 1798
Type: Bulla ficus Gmelin.

Ficus subintermedia (D’Orbigny)
Plate 2, figure 24; plate 8, figure 13

Pyrule ficoides Lamarck, 1822, Animaux sans vertébres, v. 7,
p. 142, no. 11. (Non Brocchi, 1814.)

Pyrula subintermedia d’Orbigny, 1852, Prodrome paléontologie,
v.3,p. 173.

Pirula reticulata. Cossman, 1903, Journal de conchyliologie,
v. 51, no. 2, p. 163, pl. 6, figs. 10, 11.

Ficus ficoides. Nomura, 1935, Tohoku Imp. Univ. Sci. Repts.,
2d ser., v. 18, no. 2, p. 172.

Hirase, 1936, A collection of Japanese shells, pl. 98, fig.

9.

Pyrule subintermedia. Bayer, 1939, Zoologische Mededelingen,
v.21,p.879. (With further synonymy.)
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Altena, 1942, Leidse Geologische Mede-
delingen, v. 13, p. 120. (With further synonymy.)

Ficus (Ficus) subintermedia. Wissema, 1947, Young Tertiary
and Quaternary Gastropoda from the Island of Nias,
Doctor’s Thesis, Rijksuniversiteit, Leiden, p. 165. (With
further synonyimny.)

Ficus subintermedius. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 57.

The fossils appear to be identical with Recent speci-
mens in all respects.

Ficus subintermedia.

Distribution : Miocene, Java, (Yonabaru clay member) OKki-
nawa, Miocene or Pliocene, (Vigo group) Philippines, (Shinzato
tuff member) Okinawa ; Pliocene, Java, Sumatra, Ceram, Papua
and Karikal (India), (Byoritzu beds) Formosa; Pleistocene,
Java, Philippines, Japan ; Recent, Indo-Pacific region, Zanzibar
to Japan.

Localities: Yonabaru clay member, 17451 (figured), 17503,
17632, Shinzato tuff member, 17633 (figured).

Comparative bathymetric data: Altena states that this species
has been obtained at depths of 54 to 90 meters, or approximately
15 to 60 fathoms.

Order NEOGASTROPODA
Superfamily MURICACEA
Family MURICIDAE
Subfamily RAPANINAE
Genus RAPANA Schumacher 1817
Type : Buccinum bezoar Linné.

?Rapana sp.
Plate 18, figure 29

A specimen from limestone with only a small part of
the basal part of the body whorl retaining the external
sculpture is identified tentatively as a Rapana. The
sculpture is closest to that of £. thomasiana Crosse (see
(Hirase) Taki, 1951, pl. 110, fig. 21).

Locality : Yontan limestone, 17515 (figured).
Subfamily MURICINAE

Genus Chicoreus Montfort 1810
Type : Murex ramosus Linné.

Chicoreus sp. ind.

A badly decorticated specimen of a medium sized
Chicoreus was obtained that has rather narrow spire
with sharp, narrow varices, each with a broken single
spine. Only the early whorls are not decorticated.
Two well-defined axial nodes are developed between
each varix. The species probably is related to one of
the higher spired Japanese Chicoreus, such as C. asi-
anus Kuroda or C. pliciferoides Kuroda (1942, p. 80)
but no closer identification is possible. The columella
of a larger specimen which may belong to the same
species was obtained at the same locality. There are
two prominent spines near the base of each varix.

Nomura (1935, pl. 8, fig. 11) figured a specimen from
the Byoritzu beds of Formosa as Murex (Chicoreus)
sinensis Reeve, the form which Kuroda renamed C.
asianus. The Hayasaka collection in the U.S. Geologi-
cal Survey includes a specimen of the same species. It
has sharp fine equisized spiral threads all over the
whorl and on this character alone is clearly not the
Chicoreus reported here which has a microsculpture of
smooth, irregular axial wrinkles. The Byoritzu form
resembles closely a Pliocene form from Timor figured
by Tesch (1915, pl. 82, fig. 142) as Murex microphyllus
Lamarck.

Locality : Yonabaru clay member, 17445.

Subgenus SIRATUS Jousseaume 1880

Type: Murex senegalensis Gmelin.
Chicoreus (Siratus) aff, C. (8.) anguliferous (Lamarck)

Plate 3, figure 1

Murex anguliferous Lamarck, 1822, Animaux sans vertébres,
v. 7, p. 171.

?Reeve, 1845, Conchologia iconiea, v. 3, pl. 11, fig. 43a.

A juvenile specimen with a broken canal was obtained
from the Yonabaru clay member of the Shimajiri for-
mation that appears to be more like C. anguliferous
than any of the species now found in the western Pa-
cific. The specimen is hardly distinguishable from the
young of a lot so labelled from the Gulf of Aden. The
moderately low spire, the single spine at about the
upper third of the varix, and the early stabilization of
a single intervarical node (although the intervarical
area shown on the figured specimen has two) appear to
set this species off from its nearest relatives in the Indo-
Pacific region.

Nomura (1985, pl. 7, fig. 37) described a species as
Nassaria monospina which may be identical with the
species here figured.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Recent (C. anguliferus), Bast Africa, Red Sea, India, Bourbon,
Seychelles.

Localities : Yonabaru clay member, 17679 (figured).

Genus Murex Linné 1758

Type: M. pecten Montfort=tribulus Linné.

Although the species referred to this genus from
Okinawa (as well as the Recent species mentioned in
connection with them) resemble the genus Haustellum
in shape, length of the canal, and in the absence or
near absence of spines, they differ from Haustellum
haustellum in not having an anal notch. Probably
most of the species that have been referred to Haustel-
lum have been so referred on the more superficial char-
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acters. The sharp, often constricted, anal notch of
Haustellum is so characteristic, however, it is doubtful
that any species without it should be admitted to the
genus.
Murex saplisi, n. sp.
Plate 8, figures 14-15; ? plate 13, figure 13

Shell of medium size or below medium for the genus,
trivaricate, moderately inflated, spire short, canal long.
Protoconch not preserved on any specimens at hand.
Aperture subrounded, siphonal slit narrow, open and
elongate. Outer lip projecting beyond the varix as a
thin edge, slightly denticulate and crenulate within;
inner lip thin and detached below the parietal wall,
but lightly appressed on the parietal wall. Varices not
strong, bearing a blunt point at about the upper third
but not hollowed; 2, 3 and rarely 4 intervarical nodes.
Spiral lines moderately developed but not strong,
slightly granular. Microsculpture consisting of faint,
very irregular growth lines.

Holotype (USNM 562821) measures: height (spire incom-
plete) 25 mm, diameter 17.2 mm. Figured paratype (USNM
562822) measures: height (spire incomplete) 25.5 mm, diameter,
18 mm.

Type locality : Shinzato tuff member, 17633.

Murex saplisi is related to M. rectirostris Sowerby
and to M. sobrinus A. Adams. Both of these species
have coarser spiral sculpture and heavier, more under-
cut varices with moderately strong hollow spines.
Murex sobrinus has a tendency to be more spiny all
over than the Okinawan Miocene form.

Murex saplisi resembles, but is clearly distinct from,
two species in the Byoritzu beds of Formosa, M. tribu-
lus TLinné (=M. ternispina, Yokoyama, 1928a, pl. 3,
fig. 2) and M. rarispina Lamarck (Nomura, 1935, pl.
8, fig. 7). Murex tribulus is much more spiny. Several
specimens of M. rarispina are in the Hayasaka collec-
tion. They have stronger and more regular spiral
sculpture and are more slender and have a higher spire
than M. saplisi.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17633 (figured type).

Doubtful identifications: Chinen sand, 17481 (figured).

Murex cf, M. bonneti Cossmann
Plate 3, figure §

Murew bonneti Cossman, 1903, Journal de conchyliologie, v. 51,
p. 150, pl. 5, figs. 26, 27.

A poorly preserved young specimen and three frag-

ments were obtained that compare closely with M. bon-

nett from the Pliocene of Karikal, India. Neither the

figured specimen nor any of the fragments obtained
show any tendency to develop more than two axial
nodes between the varices. The varices are stronger
and more undercut than those of M. saplisi and the
latter has three and sometimes four intervarical nodes.

The specimen figured as M. bonneti by Wissema
(1947, pl. 6, fig. 149) has three intervarical nodes and
in this respect compares more with M. seplisi than M.
bonneti. The varices of Wissema’s specimen also ap-
pear to be larger and more expanded than those of M.
saplisi and M. bonneti. All of these forms are very
closely related and it is possible that when more is
known of them all may prove to belong to the same
species.

None of these related forms has been found in the
Byoritzu beds of Formosa.

Murex bantamensis Martin (1895, p. 126, pl. 19, figs.
288-289) is also very closely related. Some figures of
that species show two small spines high on the colum-
ella. There is no trace of columellar spines on either
M. saplisi or M. bonneti.

Distribution: Miocene, (Yonabaru clay member) Okinawa;

Pliocene, (Karikal) India, ?Nias.
Localities: Yonabaru clay member, 17451, 17503 (figured).

Genus TYPHIS Montfort 1810
Type: Murex tubifer Bruguiére.
Typhis of. T. arcuatus Hinds

Plate 13, figure 14

?Typhis arcuatus Hinds, 1843, Zool. Soc. London Proc., v. 11,

no. 121, p. 19.
?Tryon, 1880, Manual of conchology, v. 2, p. 136, pl. 30, figs.

293, 297.

MMyphis duplicatus. Nomura, 1935, Tohoku Imp. Univ. Sei.
Repts., 24 ser., v. 18, no. 2, p. 161, pl. 8, fig. 17.

MMyphis arcuatus. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 96.

28iphonochelus (s.8.) japonicus. Taki and Oyama,
Paleont. Soc. Japan Spec. Paper 2, pl. 23, fig. 3.

1954,

Typhis arcuatus Hinds, T'. duplicatus Sowerby, and
T. japonicus A. Adams are so closely related that most
systematists have regarded them as the same species,
an opinion in which I concur.

Only one immature specimen is present in the Oki-
nawan collections, but undoubtedly it belongs to the
same species as a specimen in the Hayasaka collection
from the Byoritzu beds of Formosa.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Chinen
sand) Okinawa ; Pleistocene, Japan; Recent (7. arcuatus) Cape

of Good Hope, China, Japan.
Localities: Chinen sand, 17442 (figured).
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Subfamily DRUPINAE
Genus NASSA (Bolten) Roeding 1798

Type: Nassa picta (Bolten) Roeding (=Buccinum
sertum Bruguiére).

Nassa serta (Bruguiére)
Plate 19, figure 8

Buccinum sertum Bruguiére, 1789, Encyclopédie Méthodique,

p. 262.

Buccinum corongtum Gmelin, 1791, Systema naturae, ed. 13,
p. 3486.

Nassa picta (Bolten) Roeding, 1798, Museum Boltenianum, p.
132, no. 1655.

Jopas (Jopas) sertum. Hirase, 1936, A collection of Japanese
shells, pl. 110, fig. 7.

Jopas (Jopas) francolinum. Hatai, 1941, Tropical Industry
Inst. Palau, Bull. 7A, p. 23.

Nassa francolinus. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 110, fig. 7.

Kuroda and Habe, 1952, Recent marine Mollusca of Japan,

p. 69.

According to some recent Japanese authors Bucci-
num sertwm Bruguiére is a synonym of Buccinum fran-
colinus Bruguiére (1789, p. 261).

Only two specimens were obtained. They appear to
be identical with the living species.

Distribution: Pliocene, (Naha limestone) Okinawa; Pleisto-
cene, (Yontan limestone) Okinawa; Recent, Red Sea to Japan
and Hawai.

Localities: Naha limestone, 17554 ; Yontan limestone, 17544

(figured).

Comparative bathymetric data: A reef and lagoon dweller.

Incerta sedis
Plate 17, figure 16

A fragment of a gastropod with remnants of sculp-
ture resembling that of Nucella was obtained from the
Naha limestone. No more definite identification can
be made.

Locality : Naha limestone, 17608 (figured).
Genus Ceratostoma Herrmannsen 1846

Type: Murex (Cerostoma) nuttalli Conrad.
Herrmannsen’s name is an emendation pro Latin
of Cerostoma Conrad 1837,

Ceratostoma brachyptercn (A, Adams)
Plate 3, figures 3-4; plate 15, figure 15

Pteronotus brachypteron A. Adams, 1862, Zool. Soc. London
Proc,, pt. 3, p. 371.

Murex (Cerostoma) brachypteron.
conchology, v. 2, p. 114.
Murex (Pteronotus) brachypterom. Pilsbry, 1895, Catalog of

marine Mollusks of Japan, p. 42.
Ocenebra brachypteron. Kuroda and Habe, 1952, Recent marine
Mollusea of Japan, p. 72.

Tryon, 1880, Manual of

I can find no record of this species having been fig-
ured previously. It is unmistakably marked, however,
by its rather narow varices, closed canal, and maculate
or zig-zag chestnut color pattern. Among the half
dozen specimens at hand there is a range from nearly
white to rather dark chestnut coloration. The species is
present in the Hirase collection in the U.S. National
Museum, having been previously labelled P. plorator
Adams and.Reeve, a related but much more darkly
colored form with a central white band.

Both the living species and the fossils here referred
to it have delicately fimbriated varices with little or
no evidence of a slot or groove for the sinus. The sur-
face of the shell bears a fine and somewhat irregular
spiral microsculpture.

Kuroda and Habe place this species under the genus
Ocenebra. 'They place “Murex” plorator Adams and
Reeve and the closely related M. burnett:i Adams and
Reeve in the genus Ceratostoma. It is probable that
Kuroda and Habe interpret P. brachypteron as being a
species other than the one figured here. In my opinion
plorator and brachypteron are so closely related that
they may be only color varieties of one species.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Recent, southern Japan.

Localities : Yonabaru clay member, 17451 (figured).

The Recent figured specimen is from Kii, Japan (USNM
344163).

Comparative bathymetric data: A specimen dredged by the
Albatross Expedition from off Ose Zaki, Honshii, Japan, was

obtained at a depth of 63 fathoms. Tryon gives a record of 12
fathoms at Uraga, Japan.

Family MAGILIDAE
Genus CORALLIOPHILA H. and A. Adams, 1853

Type: Murex neritoidea Chemitz (=Purpura vi-
olacea Kiener).

Subgenus HIRTOMUREX Coen, 1922
Type: Fusus lamellosa Philippi.
Coralliophila (Hirtomurex) iwaensis, n. sp.
Plate 3, figure 8

Shell of medium size moderately infldted, spire about
34 the length of the aperture, apical angle large, whorls
bearing prominent spiral lirations which are further
offset by raised lamellae. Protoconch not preserved on
the type. Aperture moderately large and subovate,
wider posteriorly than anteriorly. Outer lip thick,
weakly indented to slightly flaring at each external
spiral. Inner lip weakly appressed centrally and
slightly raised both on the upper part of the parietal
wall and adjoining the columella. Siphonal fasciole
not prominent. Umbilicus not open but forming a well
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developed cleft. No internal folds on the columella.
Sculpture consisting of weak axial ribs of which 7 are
visible from an angle, and coarse spiral lines which
are brought into greater relief by closely set upturned
flutings; 2 of the spirals, 1 along the shoulder and 1
just below, stronger than the rest, the upper of these
having its flutings distinctly upturned and giving the
shell a coronate effect.

Holotype (USNM 562689) measures: height 28.7 mm, diam-
eter 18 mm.

Type locality : Yonabaru clay member, 17451.

This species is closely related to Latiaxis (7Tolema)
winckworthi Fulton (see Kira, 1955, pl. 25, fig. 15), a
living Japanese species. The Recent species is more
inflated and the shoulder is more prominent with the
shoulder spiral more frilled and flaring. According
to Kira the living species lives at a depth of about 70
to 80 fathoms.

Pollia uliana Martin (1884, pl. 6, fig. 106) and 7'7i-
tonidea (Pollia) Wliana, Tesch (1915, pl. 81, fig. 120),
from the upper Miocene of Java and the Pliocene of
Timor, respectively, are probably closely related.
However the Okinawan form has a lower spire and
stronger axials. Lataxiena luliana, Nomura (1935, pl.
8, fig. 27) from the Byoritzu beds of Formosa is in
my opinion quite a different species from that of Martin
and Tesch. Specimens of the Byoritzu species are in
the Hayasaka collection in the U.S. Geological Survey.
They are closely related to C. shimagjiriensis but the
Byoritzu species has a concave subsutural slope whereas
O. shimajiriensis has a convex one. Probably the
Formosan species is closer to one figured by Altena
(1950, p. 217, fig. 8) from the Miocene of Java as
Ocinebrina cereus (E. A. Smith).

Coralliophila. miocenica (Guppy) (see Woodring,
1928, pl. 18, fig. 5) has a lower spire, less lamellose
spirals, and a larger umbilicus.

Distribution: Upper Miocene, (Yonabaru clay member)
Okinawa ; Pliocene( ?), (Naha limestone) Okinawa.

Localities: Yonabaru clay member, 17451 (figured type).

Doubtful identifications: A fragment of a shell in limestone
may be this species, Naha limestone, 17474.

Subgenus FUSOMUREX Coen, 1922
Type: Purpura alucoides Blainville.
Coralliophila (Fusomurex) shimajiriensis, n. sp.
Plate 3, figures 6, 12
Shell medium small, spire moderately high, canal
moderately long, sutures well indented, whorls sub-
rounded. Protoconch consisting of about 114 smooth

whorls, subnaticoidal and slightly inclined. Aperture
subrounded, produced anteriorly to form a narrow,

elongated canal. Outer lip of type broken back about
2 to 3 mm with no suleations showing along the broken
edge. Inner lip thin and sharp, detached anteriorly
and forming an angulation at the posterior end of the
siphonal canal, appressed on the parietal wall. Canal
curving back weakly from the plane of the aperture and
giving a twist to the columella, a well-formed denticle
or short fold present at the posterior end of the canal.
Umbilicus not open, but a narrow crease extends be-
tween the raised inner lip of the canal and the fasciole.
Fasciole bearing well spaced imbrications. Sculpture
both axial and spiral; axials not sharp and gently re-
tractive, about 5 visible from an angle; spirals moder-
ately coarse with a single interstitial spiral between the
primary spirals below the shoulder, but fine and sub-
equal in size on the subsutural slope, slightly imbri-
cated, especially where they cross the axials, two promi-
nent spiral lines above the suture on the younger whorls
with the shoulder spiral tending to develop nearly
closed hollow spines where they cross the axials.

Holotype (USNM 562687) measures: height 12 mm, diam-
eter 6.1 mm.

Type locality : Shinzato tuff member, 17458.

This species may be closely related to a species figured
by Yokoyama (1931, p. 200, pl. 12, fig. 3) from the Tan-
agura beds of Kiritani, Japan, (Miocene) as Murex
polygonulus Lamarck. Hatai and Nisiyama (1952, p.
217) assign it to T'ritonalia inornata (Recluz). How-
ever, 1 cannot be certain of the relationship from Yo-
koyama’s figures. Kuroda and Habe (1952, p. 72) place
inornata (Recluz) in the genus Ocenebra. The Oki-
nawan species is close to the type of Fusomurex, F.
alucoides (Blainville) from the Gulf of Naples, Italy.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17458 (figured type).

Coralliophila (?Fusomurex) sp.
Plate 3, figures 2, 9-10

Two specimens were obtained from the Yonabaru
clay member of the Shimajiri formation which seem
to agree in all characters except the degree of develop-
ment of the siphonal fasciole and the twist of the colu-
mella. I believe them to be the same species, never-
theless. This species may also be related to “Murex”
polygonulus, Yokoyama (see remarks under C. shima-
jériensis), but I cannot be certain from Yokoyama’s
figures.

The Yonabaru specimens appear to have coarser pri-
mary spirals than €. shimajiriensis and there are no
weak spirals on the subsutural slope as on the latter.
The specimen with the well developed siphonal fasciole
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(pl. 8, fig. 2) compares with C. shimajiriensis (pl. 3,
fig. 6) in this respect, at least.

The Yonabaru species has a definitely shorter spire
than O. shimajiriensis from the Shinzato tuff member.
Distribution : Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17451 (figured), 17503
(figured).
Incerta sedis

Plate 3, figure 7

Only a fragment of this shell, probably a purpurid
or coralliophilid, was obtained.

Locality : Yonabaru clay member, 17449 (figured).
Genus MAGILUS Montfort 1810
Type: M. antiquus Montfort.
Magilus antiquus Montfort
Plate 19, figures 13, 15-16

Magilus antiquus Montfort, 1810, Conchyliologie systématique, v.
2, p. 43.
Sowerby, 1823, Genera of Recent and fossil Shells, no. 21.
Martin, 1879, Tertifirschichten auf Java, p. 77, pl. 13, figs.
7, 8.
Tryon, 1880, Manual of conchology, v. 2, p. 216, pl. 68, figs.
400-411.

So variable are both the coiled and uncoiled stages
of Recent Magilus that it is doubtful that more than
one species exists—in spite of the numerous names that
have been proposed. The specimen figured by Martin
from the Miocene of Java does not appear to be dis-
tinguishable in any way from the Recent form.

The young specimen in figure 16 has weak spiral
sculpture on the last whorl but cancellate sculpture
on the penultimate whorl.

Distribution : Miocene, Java ; Pleistocene, (Yontan limestone)
Okinawa ; Recent, western Indian Ocean, Indonesia to Japan.

Localities: Yontan limestone, 17513, 17542 (figured), 17637,
17644b (figured), 17652.

Comparative bathymetric data: A borer in reef-forming
corals.

tMagilus sp.
Plate 16, figure 24

A poorly preserved fragment which may be a young
Magilus was obtained from the Naha limestone. It
could be a Nerita.

Locality : Naha limestone, 17585 (figured).
Superfamily BUCCINACEA
Family COLUMBELLIDAE

Genus PYRENE (Bolten) Roeding 1798

Type: P. rhombifera (Bolten) Roeding (=Buc-
cinum punctatum Bruguidre).

It is generally believed that the Chemnitz figures on
which the above species are based represent the same
species as the figures on which Voluta discors Gmelin
is based. Bruguiére’s name narrowly antedates the
other two.

Pyrene punctata (Bruguiére)

Plate 19, figure 20

Buccinum punctatum Bruguiére, 1789, Encyclopédie méthod-
ique, p. 281.

Pyrene rhombiferum (Bolten) Roeding, 1789, Museum Bolte-
nianum, pt. 2, p. 134.

Voluta discors Gmelin, 1791, Systema naturae, ed. 13, v. 1,
pt. 6, p. 3455.

Conidea discors. Tryon, 1883, Manual of conchology, v. 5, p.
182, pl. 59, figs. 73-77.

Pyrene punctata. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 107, fig. 3.

A well preserved specimen of this species was
obtained from the Yontan limestone. Another frag-
ment from the Yontan limestone is doubtfully referred
to it.

Distribution :
Recent,

Japan.
Localities: Yontan limestone, ?17543, 17552 (figured).

Pleistocene, (Yontan limestone) Okinawa;
?East Africa, New Guinea, Borneo, Philippines to

Pyrene aff. P. flava (Bruguiére)
Plate 13, figures 10, 17

?Pyrene flava. (Hirase) Taki, 1951, Handbook of illustrated
shells, pl. 107, fig. 4.

Two specimens, one a large adult lacking a spire and
the other a medium-sized individual without a callus,
were obtained from the Chinen sand. They appear
to be closely related to P. flava, a Recent Japanese
species, and may actually be that species.

Distribution: Pliocene, (Chinen sand) Okinawa. Accord-
ing to Tryon the Recent species ranges from the Indian Ocean

to Japan and Polynesia.
Localities: Chinen sand, 17442 (figured).

Pyrene aff. P. ligula (Duclos)
Plate 17, figure 18

2Columbella (Mitrella) ligula. Tryon, 1883, Manual of con-
chology, v. 5, p. 119, pl. 47, fig. 55.

The only specimen so identified comes from lime-
stone. It is incomplete but the aperture and columella
are well preserved. This specimen may be the same
species as the preceding one referred to P. flava but
it 1s less inflated.

Distribution: Pliocene, (Naha limestone) Okinawa. Tryon
gives the Recent distribution as Philippines, Solomon Islands
and Uiti (Fiji) Islands. Kuroda and Habe report it in the

southern Ryukyu Islands.
Localities: Naha limestone, 17474 (figured).



PALEONTOLOGY 67

Genus MITRELLA Risso 1826

Type: Mitrella flaminea Risso (=Murex scriptus
Linné).
Mitrella gonzabuensis, n. sp.

Plate 3, figure 13

Shell of medium size for the genus, elongate and
nmoderately slender, spire accounting for a little more
than half the length of the shell, whorls very gently
rounded, smooth. Protoconch unknown. Aperture
moderately narrow, slightly constricted anteriorly to
form a weak canal, widest at the basal constriction of
the body whorl; anal notch moderately well developed.
Outer lip thin at the edge but thickening rapidly
toward a blunt varix just behind the edge, about 7 weak,
elongate denticles inside opposite the external varix.
Inner lip thin and appressed. Upper surface of whorls
smooth except for crowded, slightly undulating growth
lines locally, not present everywhere; columella sculp-
tured with incised spiral grooves that are coarser along
the basal constriction. Traces of color markings indi-
cate that a sharp, narrow light-colored band was pres-
ent along the position of the posterior end of the
aperture.

Holotype (USNM 562691) measures: height 11.8 mm, diam-
eter 4.2 mm.

Type locality : Yonabaru clay member, 17449,

The type and two other specimens were obtained.

This species may be closely related to M. sagitta
(Gaskoin). Tryon’s figure of this species (1883, pl.
52, fig. 83) does not show a light colored band, but the
description states that it has “a band on the periphery
and sometimes another at the suture”. The color band
does not show on the figure of the holotype owing to
the ammonium chloride coating used in photographing
and, moreover, it is best preserved on the side opposite
the aperture.

In form this species somewhat resembles Columbella
(Atilia) smithi Yokoyama (1922, p. 61, pl. 2, fig. 24)
but the latter has more definitely formed axials, al-
though still weak, and a sharper angulation on the
lower part of the body whorl.

There are several closely related species in the Mio-
cene of Florida. (See Gardner, 1947, pl. 52.)

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17449 (figured type).

Mitrella aff. M. burchardi (Dunker)

Plate 13, figures 12, 18

?Columbella (Mitrella) burchardi. Tryon, 1883, Manual of
conchology, v. 5, p. 129, pl. 49, fig. 17.

Columbella (Atilia) burchardi. Yokoyama, 1920, Tokyo Imp.
Univ. Coll. Sci. Jour., v. 39, art. 6, p. 59, pl. 3, fig. 7.

Pyrene burchardi. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 81.

WMitrella (s.s.) burchardi var. Taki and Oyama, 1954, Paleont.
Soc. Japan Spec. Paper 2, pl. 4, fig. 7.

Whether or not the Pliocene, Pleistocene, and Recent
forms assigned to this species are really conspecific is
difficult to determine from the published figures but
their close relationship seems beyond question.

The fine incised spiral lines are strongest on the lower
part of the whorl and columella, and one or two strong
ones are present just below the suture. On one of the
figured specimens (fig. 18) they are weakly developed
on the central part of the whorls; on the other (fig. 12)
they are absent centrally. Both specimens have 10
denticles on the inside of the outer lip. The columella
is smooth.

There is a striking resemblance between this shell and
Mitrella (Columbellopsis) mississippiensis (Meyer and
Aldrich) (see Palmer, 1937, pl. 38, figs. 17, 21-22) from
the middle Eocene of Mississippi.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene, (Chinen sand) Okinawa; Pleistocene, Ja-
pan; Recent, Japan.

Localities: Shinzato tuff member, 17458 (figured); Chinen
sand 17482b (figured).

Genus ANACHIS H, and A. Adams 1853
Type: Columbella scalerina Sowerby.
Subgenus COSTOANACHIS Sacco 1890
Type: Columbella (Anachis) turrita Sacco.
Anachis (Costoanachis) leroyi, n. sp.
Plate 13, figure 11

Shell medium small, moderately inflated, sagittate,
spire over one-half the length of the shell, spire whorls
very gently rounded. Protoconch smooth and slightly
inclined, only the last whorl preserved on the holotype.
Aperture moderately narrow, sharply constricted an-
teriorly to form a short narrow canal; anal notch shal-
low but well defined. Outer lip thin with a blunt varix
immediately behind it, 6 slightly elongate denticles on
the inside opposite the varix. Inner lip appressed on
the parietal wall to form a thin callus, appressed along
the columella except for the leading edge which is de-
tached and erect; 5 slightly elongate denticles on the
inner lip where it is appressed to the columella. Body
whorl sharply constricted at the base, making the
transition to the columella abrupt. Columella slightly
tapering anteriorly, moderately short. Sculpture con-
sisting of moderately strong, nearly vertical axials on
the first four whorls which become obsolete after the
fifth whorl; body whorl smooth. Columella bearing
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strong, rounded spiral threads, ending abruptly at the
basal constriction.

Holotype (USNM 562936) measures : height 8.5 mm, diameter
8.7 mm.

Type locality : Chinen sand, 17481.

The importance of the denticles on the columella of
this species is not clear. They do not appear to be
merely the reflection of the coarse spirals through a
thin callus because they are slightly offset from them,
short, and built up of callus material. In most respects
A. leroyi appears to be related to Pyrene (Mitrella)
yabei Nomura (1985, p. 157, pl. 7, fig. 28). However,
the latter has axials that persist longer, being weakly
developed near the suture on the sixth or seventh whorl,
and according to the description the columella is not
denticulate.

Distribution: Pliocene, (Chinen sand) Okinawa.

Localities: Chinen sand, 17481 (figured type).

Anachis (Costoanachis) chinenensis, n. sp.
Plate 14, figure 4

Shell small, moderately inflated, spire about half the
length of the shell, spire whorls moderately rounded.
Protoconch naticoidal, smooth, consisting of about one
and a half whorls, slightly inclined. Aperture of
moderate width, produced anteriorly to form a nar-
row canal; anal canal not well defined. Outer lip thin
at the edge but thickening rapidly, 4 prominent den-
ticles inside, the upper 3 slightly elongate, the lower one
blunt and rounded. Inner lip thin, tightly appressed
on the parietal wall, weakly appressed or very slightly
detached on the columella, bearing 3 well-defined den-
ticles. Body whorl moderately constricted at the base.
Columella moderately stout and tapering. Sculpture
consisting of moderately strong, slightly protractive,
rounded axials which die out on the lower part of the
body whorl, 7 to 8 visible from an angle, and low
rounded spiral ridges which are weaker near the suture,
stronger towards and on the columella; a narrow but
well-defined collar just below the suture, which is made
weakly nodose by the top of the axial ribs.

Holotype (USNM 562957) measures: height 5.4 mm diameter
2.5 mm.

Type locality : Chinen sand, 17482b.

I cannot be certain from the published illustrations
how closely this species is related to any living species
in the Indo-Pacific region. It may be distantly related
to the species listed by Kuroda and Habe (1952, p. 81)
as Pyrene conspersa (Gaskoin) (see Tryon, 1883, p. 145,
pl 52, fig. 78), but P. conspersa has a moderately broad
shoulder, more denticles in the aperture, and more
axial ribs.

Anachis (Costoanackis) aulata Woodring (1928, p.
277, pl. 16, fig. 17) from the Bowden formation (Mio-
cene) of Jamaica resembles A. (C.) chinenensis very
much in general form but it too has more denticles in
its aperture and the base of the body whorl is less
counstricted.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17482-b (figured type).

Family BUCCINIDAE
Loochooia, new genus

Type: Loochooia hanzawai, n. sp.

Shell inflated, spire inflated, columella short and
slightly twisted. Protoconch slightly bulbous, involute,
smooth. Sculpture spiral and raised, no axials except
for growth lines. Aperture simple, no folds, or den-
ticles, broadly canaliculate anteriorly and slightly
twisted. Siphonal canal broad and short. Callus im-
pressed.

This genus is closest to some buccinid genera known
only from cold water, particularly Latisipho Dall and
COlinopegma Grant and Gale; the latter proposed as a
section of Neptunea (Sulcosipho) Dall. It will include
some species formerly placed in Neptunea by other
authors such as N. onchodes (Dall) (see Dall, 1921, pl.
9, fig. 8).

Loochooia hanzawai, n. sp.
Plate 8, figure 12

Shell medium small, medium inflated, spire about the
same length as the aperture. Protoconch involute and
slightly bulbous, the first half-turn in a different plane
from the succeeding whorl and somewhat irregular in
shape and surface, the next half-turn smooth and evenly
coiled. Aperture broadly lenticular. Outer lip thin
and simple, smooth within. Siphonal canal short and
broad, slightly twisted. Parietal callus thin and tightly
appressed, preceded by a narrow etched zone; the spiral
sculpture being removed before deposition of the callus.
Columella simple and slightly twisted, moderately short.
Sculpture consisting of fine spiral threads, three on the
periphery being stronger than the rest, the lower of
these covered by succeeding whorls on the spire, spirals
low, rounded and slightly irregular in size elsewhere,
crossed by growth lines which just below the suture are
sometimes slightly raised.

Holotype (USNM 562819) measures: height 15.8 mm, di-
ameter 8 mm.

Type locality : Shinzato tuff member, 17454.

The writer finds no recent or fossil warm water spe-
cies from the western Pacific with which this species
can be compared. However, it appears to be very
closely related to a cold water species described by Dall
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as Chrysodomus oncodes, a species recorded from the
Sea of Okhotsk along the Kuril Islands, and Bering
Sea on Petrel Bank north of Semisopochnoi Island in
the Aleutians. Kuroda and Habe report it also from
the Japan Sea side of Sakhalin. Ancistrolepsis tro-
choideus Dall (1921, pl. 9, fig. 5) may be the young
of the same species. ZLoochooia oncodes is a larger
species (height 103 millimeters) than L. hanzawai
and it has four or five primary spirals on the central
part of the body whorl whereas L. hanzawai has two.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17454 (figured type).

Comparative bathymetric data: Loochooia oncodes (Dall)

was obtained from depths of 54 fathoms (Petrel Bank, Bering
Sea) and 229 fathoms (Sea of Okhotsk).

Genus SIPHONALIA A. Adams 1863
Type: Buccinum cassidariaeformis Reeve.

Siphonalia yonabaruensis, n. sp.
Plate 3, figures 14-15

Shell inflated and moderately low, whorls well
rounded with a weak but well defined shoulder, spire
a little more than a third the height of the shell, canal
of moderate length and nearly straight. Protoconch
not known. Aperture moderately broad, produced an-
teriorly to form a broad canal. Outer lip thin. Inner
lip thin and tightly appressed on both the parietal wall
and columella. Columella weakly twisted. Anal fas-
ciole well developed but not prominent, bounded above
by a low, sharp keel. Axial ribs nearly vertical and
rounded, about 8 to 10 visible from an angle, best de-
veloped on the central part of the whorl but continuing
weakly to the suture. Spiral sculpture on subsutural
slope and columella consisting of alternating finer and
coarser raised spiral threads, but on the central part
of the body whorl the spiral threads tend to flatten,
broaden, and break up irregularly.

Holotype (USNM 562692) measures: height 18 mm, diam-
eter 11 mm.

Type locality : Yonabaru clay member, 17449.

The species is represented by the holotype and two
fragments from another locality. It may be related to
8. cassidariaeformis (Reeve) which it resembles in
shape but it has more numerous, thinner, and more
elongate axial ribs than the living species. The speci-
men figured by Yokoyama (1923, pl. 1, fig. 13) from the
Pliocene of Dainichi, Japan, as S. cassidariaeformis
also appears to have fewer and shorter axial ribs. It
has been generally assumed by some recent Japanese
paleontologists that the specimen from Dainichi cited
above is referable to S. declivis Yokoyama (1926, p.
337, pl. 38, figs. 19-21), also from Dainiti, but this is
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open to question. Although I have only the figures to
go by, I suggest that two species are involved and that
the specimen figured by Yokoyama in 1923 belongs to
the 8. cassidariaeformis—S. yonabaruensis group.
Siphonalia yonabaruensis is more like S. modificata
(Reeve) (see Makiyama, 1941, pl. 4, fig. 11) in the shape
of its columella and the details of its siphonal fasciole.
However, living S. modificata is a higher spired species.
Distribution : Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17449 (figured type),

17679.
Siphonalia aff. S. dainitiensis Makiyama

Plate 13, figures 24-25

28iphonalia dainitiensis Makiyama, 1927, Kyoto Imp. Univ. Coll.
Sci. Mem., ser. B, v. 3, p. 117, pl. 5, fig. 11.
Makiyama, 1941, Kyoto Imp. Univ. Coll. Sci. Mem., ser. B,
v. 16, no. 2, p. 90.

The species so identified very closely resembles
Makiyama’s species in general shape and sculpture. It
can be distinguished easily from S. subspadicea (com-
pare it particularly with the low spired form, pl. 13,
fig. 15) by the inclination of the axials; those of S. sub-
spadicea being nearly straight and vertical whereas
those of S. aff. §. dainitiensis curve to the left ventrally.
It is not obvious from Makiyama’s figure whether or not
the same is true of the specimens from Dainiti, nor do
any of the siphonalids figured by Makiyama in his paper
on the genus Séphonalia (1941) have recurving axials.
However, a lesser degree of recurvature is shown by the
axials of the Miocene 8. yonabaruensis (see pl. 3, figs.
14-15).

A specimen of the same or a very closely related
species is in the Hayasaka collection from the Byoritzu
beds of Formosa in the U.S. Geological Survey. It is
labelled “Siphonalia cassidariaeformis (Reeve), Loc.
Wanga.” It may be the same species as that figured by
Nomura (1935, pl. 7, fig. 34) as S. cassidariaeformis,
but it does not have its outer lip preserved.

The columellar and fasciolar characters as well as the
curving axials all suggest that the Byoritzu specimen
above, 8. aft 8. dainitiensis from Okinawa, and S. yona-
baruensis are more closely interrelated than any of
these forms is to Recent S. cassidariaeformis.

Distribution: Pliocene, (Nakoshi sand) Okinawa, (Dainiti

formation) Japan.
Localities : Nakoshi sand, 17440 (figured).

Siphonalia subspadicea, n. sp.
Plate 13, figures 15, 16
Shell of medium size for the genus, medium to mod-
erately inflated, spire ranging from slightly shorter to

slightly longer than the aperture, whorls convexly
rounded below the shoulder but slightly concave above
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the shoulder, columella moderately short and twisted.
Protoconch consisting of about two smooth whorls,
the first one and a half whorls slightly inclined and
subnaticoidal, the last half-turn becoming more in the
axis of the later whorls. Aperture subovate, terminat-
ing posteriorly in a well defined U-shaped anal notch,
produced anteriorly to form a short curved siphonal
canal. Outer lip thick but with a sharp edge, the
inner side with numerous elongate raised lirations.
Inner lip a moderately heavy callus, appressed tightly
on the parietal wall and columella, but becoming
slightly detached anteriorly where it forms the wall of
the siphonal canal, a very small umbilical chink formed
at the place of detachment. Suture appressed and with
a narrow but well-defined collar. Siphonal fasciole
moderately prominent, the posterior margin on some
specimens a sharp, raised keel, on others merely
sharply recurving growth lines. Sculpture consisting
of axial ribs and spiral lirations; axials nearly vertical
and on some indivduals strong and narrow and ex-
tending nearly to the base of the whorls, on others low
and short with a tendency to become obsolete on the
body whorl, about 6 to 7 axials visible from an angle;
spiral lirations sharply raised on the young whorls but
becoming lower and less regular on the later whorls,
perhaps becoming obsolete on the center of the body
whorl, generally developing a secondary liration be-
tween the primary lirations on the columella.

Holotype (USNM 562942) measures : height 28 mm, diameter
13 mm. Paratype (USNM 562941), height 25 mm, diameter
13 mm.

Type locality : Chinen sand, 17481.

Siphonalia subspadicea is closely related to the Re-
cent S. spadicea but is apparently a smaller species.
Several specimens that appear to be full-grown adults
average between 25 and 27 mm in height, whereas Re-
cent S. spadicea averages about 45 mm. The axial ribs
of the Okinawan form are broader and extend nearly
to the base of the whorl, whereas on S. spadicea they
are weaker and extend to little beyond the middle of
the whorl.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17481 (figured type).

Siphonalia mikado makiyamai, n. subsp.
Plate 8, figure 17

Shell of medium size, medium inflated, spire of about
the same length as the aperture, whorls bluntly cari-
nate and nodose. Protoconch smooth, bulbous and
slightly tilted, only the last whorl preserved on the
type. Aperture broadly elliptical, terminating in a
narrow groove posteriorly and produced to form a
twisted canal anteriorly. Outer lip thick but thinning

rapidly at the edge, with numerous elongate denticu-
lations on the inside. Parietal wall with a well-devel-
oped callus. Inner lip appressed posteriorly and bear-
ing a small blunt tubercle opposite the anal notch, de-
tached slightly along the columella above the siphonal
fasciole, appressed on the fasciole, and detached and
sharp along the siphonal canal; shell not umbilicate
but with a well-defined chink where the inner lip is de-
tached. Siphonal fasciole with rounded, irregular
growth lines and a low sharp keel along the posterior
edge. Sculpture consisting of blunt, rounded, some-
what shortened axial ribs (5 to 6 visible from an angle)
which are highest at the periphery but which become
obsolete on the lower part of the body whorl, and blunt
raised spiral lirations which are weakest on the sub-
sutural slope, strongest at and just below the periphery,
and on the lower part of the whorl are interspaced with
secondary and tertiary lines; on the young whorls two
prominent spirals are developed along the periphery
with a third appearing between them at a later stage.

Holotype (USNM 562824) measures: height 41 mm, diameter
20 mm.

Type locality: Shinzato tuff member,
17477.

This species is very closely related to S. méikado and
is made a subspecies of it. It differs from typical S.
mikado in having fewer and wider axials (5 to 6 visible
as opposed to 8 or 9 in S. mékado), in having only a
chink whereas S. mékado has a shallow, open umbili-
cus, and in having a pair of prominent spirals on the
young whorls whereas S. mikado has several spirals of
nearly uniform strength on the young whorls. Re-
gardless of these differences, S. mikado makiyamai
appears to be more closely related to the typical form
than to any of the subspecies described from the
Ketienzian series of Japan by Makiyama (1941).

Takabanare-shima,

Distribution : Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Takabanare-
shima, Okinawa-gunto.

Localities: Yonabaru clay member, 17451;
member, 17477 (figured type).

Comparative bathymetric data: Two lots of the Recent 8.
mikado were obtained by the Albatross Expedition from off
Japan at depths of 57 and 65-125 fathoms.

Shinzato tuff

Siphonalia aff. 8. mikado Melvill
Plate 3, figure 16

A single incomplete specimen of a Siphonalia re-
lated to S. mikado Melvill (1909, p. 348) was obtained
from the Yonabaru clay member. No apertural parts
are preserved on the specimen, but its sculpture com-
pares closely with a specimen in the Hirase collection
in the U.S. National Museum from Tosa, Japan,
labelled S. funera Pilsbry. The Recent specimen is
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very pale yellowish brown rather than the deep choco-
late brown of 8. funera, and moreover seems to be
indistinguishable from S. mikado in apertural charac-
ters; presumably it is an undescribed form. The pri-
mary spirals are stronger and the secondary spirals
better developed on both the Okinawan fossil and the
Recent specimen in question than on typical S. mékado.
Typical 8. mikado rarely has secondary spirals,
whereas the present species has a well developed sec-
ondary spiral and between some of the lines faint
tertiary lines are present.

Localities : Yonabaru clay member, 17502 (figured).

Siphonalia laddi, n. sp.
Plate 8, figure 16

Shell moderately large, slender, spire about 11
times the length of the aperture, whorls rounded
with a nearly straight subsutural slope. Protoconch
unknown. Aperture subovate, produced anteriorly to
form a sligthly twisted canal of moderate length.
Siphonal fasciole moderately developed. Outer lip
with a thin weakly serrated edge, but thickening rap-
idly. Parietal wall dissolved by the advancing aper-
ture resulting in a low step at the edge of the parietal
callus, the callus thickening on the columella and
tightly appressed with no umbilical opening. Sculp-
ture consisting of regular axial ribs, about 7 visible
on the young whorls and 9 on the later whorls, which
completely cross the visible part of the spire whorls
but die out at about the level of the suture on the body
whorl, and strong spiral lines all over the shell, those
of the peripheral region being stronger than those of
the subsutural slope and basal part of the whorl, the
spirals and interspaces being subequal in width all over
the whorl.

Holotype (USNM 562823) measures: height 50 mm, diameter
20 mm.

Type locality : Shinzato tuff member, 17454.

Unless I am entirely wrong in the generic assign-
ment of this shell it has a combination of characters
that make it unique. It is possible that it really be-
longs to some other genus such as Searisia or Kelletia.
It may be closely related to a species figured as Searl-
sia coreanica (Smith) by Kanehara (1942, pl. 49, fig.
6) from the Pliocene of the Katanishi Oilfield, Japan.

Occasional specimens of S. spadicea have a recessed
parietal callus similar to that of S. laddi, but more
commonly the inner lip is free and raised. A speci-
men in the U.S. National Museurn labelled 8. stearnsi
Pilsbry and coming from Mogi, Japan, has similar
sculpture but differs in having a larger, more twisted
columella, a more tightly appressed suture, and a free,
slightly raised inner lip.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.
Localities: Shinzato tuff member, 17454 (figured type).

Genus HINDSIA (Gray) Morch 1852

Type: Hindsia alba (Martini) (Nassa alba Mar-
tina =pusilla (Bolten) Roeding).

Although Hindsia has been treated as a synonym of
Nassaria Link 1807 by many authors, Nassaria has been
flatly rejected by others. Iredale would not accept
Nassaria because of the previous Nassarius Dumeril,
but this objection seems to be taken care of adequately
by opinion 115 of the International Commission on
Zoological Nomenclature. Otherwise the argument
seems to hinge on whether the type designation for
Nassaria that would make it a synonym of Hindsia is
a valid one. Morch (1862, p. 227) pointed out that
the designation of Buccinum niveum Gmelin as type of
Nassaria is not acceptable because Link’s figure refer-
ence is an error. Link’s citation reads “N. lyrata.
L. G. p. 3494. M. C. 4, t. 122, f. 1122, 1123 Bue-
cinum lyratum Gmelin appears on page 3494 of
Gmelin’s 18th edition of Linné but the Martini-Chem-
nitz reference to B. lyratum is “t. 127, 1221, 1222.”
Martini’s figures 1122 and 1123 refer to Buccinum
néveum Gmelin. Buccinum nivewm would not be avail-
able as type, therefore, unless it were construed that
Link’s erroneous citation made both Jyratwm and niveum
available. A validly proposed species listed as a syn-
onym by name, even if not now regarded as a synonym,
would be available as type, but it is extremely doubtful
that an erroneous reference without the citation of a
name would make the species represented by the refer-
ence available.

Hindsia nivea (Gmelin) would be the valid name for
the type species of Hindsia except for the fact that
Buccinum niveum Gmelin (p. 3494) is preoccupied by
Buccinum niveum Gmelin (p. 3471), a species of an-
other genus. Roeding’s name is the next available.

Hindsta is generally credited to H. and A. Adams,
1853. If the type designation given above, made by
Kobelt, 1878, for “Hindsia Adams” is not valid for
Hindsia (Gray) Morch, the present treatment is prob-
ably the first subsequent designation.

Nihonophos MacNeil, new subgenus

Type: Nassaria magnifica Lischke.

The type species has been referred to either Nassaria
or Hindsia by practically all writers. Species included
under both generic names range from high spired to
low spired and from species having a channelled suture
to species with an appressed suture and a flattened or
slightly concave subsutural slope. The channelled su-
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ture results from prominence of the posterior extremity
of the outer lip. The subgenus Nihonophos is here
proposed for the type having an appressed suture and
a concave subsutural slope. This type is usually high
spired and has a columella of moderate length although
there are exceptions. Typical Hindsia has a convex
subsutural area and the suture is not broadly ap-
pressed ; it may be lower than the highest point on the
subsutural area.

Hindsia (Nihonophos) magnifica (Lischke)
Plate 3, figures 17-18

Nassaria magnifice Liscbke, 1871, Malakozoologische Blitter,
v.18, p. 148
Lischke, 1871, Japanische Meeres-Conchylien, v. 2, p. 38,
pl. 4, figs. 11, 12,
Dunker, 1882, Index Molluscorum Maris Japonici, p. 38, (In
part.)
Nassaria (=Hindsia) magnifica. Pilsbry, 1895, Catalog of the
marine mollusks of Japan, p. 34. (Inpart.)
Nassaria magnifica. Yokoyama, 1926, Tokyo Imp. Univ. Faculty
Sci. Jour., v. 1, pt. 9, p. 338, pl. 41, fig. 6.

Specimens obtained from the Yonabaru clay member
of the Shimajiri formation are referred tentatively to
this species. They agree with Recent specimens in all
details except that the secondary spiral lirations tend
to be finer and more regular. There is considerable
variation in this character on Recent specimens, how-
ever, some being much coarser and some approaching
the Okinawan fossils so that the writer hesitates to re-
gard the latter as even subspecifically distinet without
examining additional Recent shells.

The smaller figured specimen (pl. 3, fig. 18) has more
axial ribs than the larger specimen figured (fig. 17),
a character that seems also to be inconsistent on Recent
specimens. A specimen figured by Hirase (1908, vol.
2, no. 4, pl. 27, fig. 50,), as well as the form figured as
Nassaria magnifica var. by Lischke (1874, v. 8, pl. 1,
figs. 5, 6), has more numerous axials than the typical
form but it has secondary spirals that are generally
stronger than those of the typical form, whereas the
secondary spirals on the Okinawan fossils are weaker
than on most individuals of the typical form.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa; Plio-
cene, (Hijikata formation) Japan; Recent, northern South
China Sea to central Japan.

Localities: Yonabaru clay member, 17448 (figured), 17451
(figured) ; Shinzato tuff member, 17677.

Comparative bathymetric data: Specimens obtained by the
Albatross from off southern Honshii and Kyfshid are from
depths of 70, 88, 94, 150, 153, and 197 fathoms. A specimen

from off Pratas Island (northern South China Sea) was taken
at 150 fathoms.

Hindsia (Nihonophos) magnifica shimajiriensis, n. subsp.
Plate 3, figures 22-23

Shell of medium size, moderately inflated, spire
about one and a third times as long as the aperture,
whorls subangulate with a bicarinate periphery in the
young stages which becomes more evenly rounded in
adults. Protoconch moderately small, subnaticoidal
and slightly tilted, consisting of about 114 to 114 turns,
unsculptured. Aperture broadly elliptical, the anterior
end extended to form a canal of moderate length that
is twisted directly back from the plane of the aperture.
Outer lip thin, but thickening towards a varix just a
short distance back from the edge and with a row of
denticles inside opposite the varix. Parietal wall and
columella weakly callused. Columella bearing two
weak folds just above the point of twist. Sculpture on
the young whorls consisting of regular but weak axials,
about 7 visible from an angle, not present beyond the
fifth whorl; axials crossed by 8 prominent spirals on
the first 2 whorls, two on the third, fourth and fifth
whorls, and subequal spirals on subsequent whorls be-
yond the point where the axials die out; secondary
spiral lirations appearing on about the third whorl
which become subequal in size with the primary spirals
on about the fifth whorl, the spirals increasing greatly
on the body whorl, numbering over 45 on the body
whorl and columella.

Holotype (USNM 562699) measures: height 30 mm, diame-
ter 13.3 mm.

Type locality : Yonabaru clay member, 17451.

The type of this species has an immature aperture
indicating that the specimen is not full grown. Al-
though the adult sculpture differs greatly from that of
specimens referred to H. magnifica occurring with it,
the sculpture of the early whorls is almost identical
with that of H. magnifice. The apertural and colu-
mellar characters likewise indicate that the two are
very closely related. No other species of Hindsia ap-
pears to have been described with sculpture exactly like
that of H. magnifica shimajiriensis. Possibly the
form nearest to it is the “nontuberculate” variety of
N. magnifica figured by Kobelt (see Tryor, v. 3, pl. 84,
fig. 552). Whether or not this form is part of an
evenly grading series with the typical form I have been
unable to determine.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities; Yonabaru clay member, 17451 (figured type).

Hindsia (Nihonophos) magnifica okinavia, n. subsp.
Plate 13, figure 26

Shell of medium size, moderately inflated, spire a
little longer than the aperture, spire whorls made bi-
carinate by two rows of beaded spirals, additional
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spirals visible on the body whorl. Protoconch small,
consisting of about 114 whorls, smooth, subnaticoidal
and slightly tilted. Aperture subovate, produced an-
teriorly to form a narrow canal of moderate length,
twisted back and slightly to the left of the plane of the
aperture. QOuter lip with a thin, weakly serrated edge
which has a moderately strong varix located just behind
it, and a row of denticles within it opposite the varix.
Parietal callus thin and appressed. Columella bearing
a single weak fold just above the columellar twist; an-
other moderately well defined fold on the parietal wall
close to the posterior end. Sculpture consisting of
well developed axial ribs (7 to 8 visible from an angle)
which cross the subsutural slope nearly to the suture
above and die out before reaching the columella below,
and prominent primary and secondary spiral lines, the
primaries set with a strong elongate bead where they
cross the axials, 1 weak primary on the subsutural
slope, 2 prominent primaries along the periphery of
the spire whorls, and 4 additional primaries becoming
weaker towards the base on the body whorl, secondary
spirals subequal in strength all over, about 6 above the
weak primary on the subsutural slope and from 2 to 3
between the other primaries. A prominent varix is
formed just behind the aperture of adults.

Holotype (USNM 562948) measures: height 21.3 mm, diam-
eter 10.1 mm.

Type locality : Chinen sand, 17481.

This species is very closely related to H. whitmorei
in sculptural details but differs from it in being much
more slender. Enough specimens of each are on hand
to show that there is no intergradation in this respect.
In shape it more closely resembles the form figured as
Nassaria magnifica by Yokoyama from the Hijikata
formation (Pliocene) of Japan, but the latter has
fewer axials, only 5 or 6 being visible on Yokoyama’s
figure whereas on H. okinavia usually 7 or 8 are visible
from any angle. The axials are stronger on the sub-
sutural slope than on the specimens referred to H. mag-
nifica from the Yonabaru clay member of the Shim-
ajiri formation. However they are similar to Recent
specimens in this respect. Hindsia takabanarensis has
no secondary spirals and is slenderer than this species.

Hindsia okinavia is undoubtedly related to H. mag-
nifica Lischke, but is considerably smaller. Several
specimens of H. okinavia, including the type, have
adult apertures and presumably are full grown,
whereas specimens of H. magnifica of the same size
have immature apertures.

Distribution: ?Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene, (Chinen sand) Okinawa.

Localities: Chinen sand, 17481 (figured type).
Doubtful occurrences: Shinzato tuff member, 17677.

Hindsia (Nihonophos) whitmorei, n, sp.
Plate 3, figure 19

Shell of medium size, inflated, spire and aperture
subequal in length, whorls slightly concave on the sub-
sutural slope and rounded below the periphery with
two prominent spirals along the periphery. Proto-
conch small, naticoidal and slightly tilted, smooth and
consisting of about 114 whorls. Aperture subovate,
extended anteriorly to form a siphonal canal of moder-
ate length which curves back and slightly to the left
from the plane of the aperture. Outer lip with a thin
rounded edge and bearing a row of denticles within
opposite an external varix, the denticles stronger an-
teriorly. Parietal wall and columella slightly callused ;
columella bearing a weak but well-defined fold at the
base which marks the beginning of the canal; parietal
wall bearing a weak fold close to the anterior end of
the aperture. Sculpture consisting of axial nodes and
both primary and secondary spiral lirations; axials
more numerous and more closely set on the young
whorls, about 8 or 9 visible from an angle on the young
whorls, 7 on the penultimate whorl, and 6 on the body
whorl; primary spirals two in number on the spire
whorls, with occasionally a third visible just above the
suture, and 7 or 8 on body whorl, gradually diminish-
ing in size towards the base and becoming subequal in
size with the secondary lirations, the secondary spirals
numbering about 12 on the subsutural slope, and from
2 to 5 between the primary spirals on the body whorl.

Holotype (USNM 562696) measures: height 21.3 mm, diam-
eter 13 mm.

Type locality : Yonabaru clay member, 17445,

The nearest relative of this species that I can find is
the species figured by Yokoyama (1926, p. 338, pl. 41,
fig. 6) as Nassaria magnifica from the Hijikata for-
mation (Pliocene) of Japan. I do not believe that
Yokoyama’s fossil should be combined with the Recent
species. The sculpture of H. whitmore: compares very
closely with that of the Hijikata form but the latter
is a considerably slenderer shell. Both forms have
the closely appressed suture, the slightly concave sub-
sutural] slope, and the non-alate outer lip that charac-
terize the subgenus Nihonophos even though H. whit-
morei compares more with the majority of the species
of typical Hindsia in the height of its spire.

In sculptural details it agrees closely with H. (/V.)
magnifice and its subspecies okinavia. There are suf-
ficient specimens at hand to show that it is a distinct
form and that there is no integration between the low,
inflated H. (N.) whitmorei and H. (N.) magnifica.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
?Miocene or Pliocene, (Shinzato tuff member) Okinawa.
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Localities: Yonabaru clay member, 174475 (Figured type),
17502,
Doubtful occurrences: Shinzato tuff member, 17458 (a frag-
ment).
Hindsia (Nihonophos) takabanarensis, n. sp.

Plate 13, figure 19

Shell of medium size to small, moderately slender,
spire about one and a half times the length of the
aperture, whorls weakly bicarinate with a concave sub-
sutural slope. Protoconch medium small, subnaticoidal
and tilted, smooth, consisting of about one and a quarter
turns. Aperture moderately narrow, produced an-
teriorly to form a canal of medium length that is
twisted almost directly backward. Outer lip with a
thin edge but with a row of well defined denticles a
short distance back from the edge. Columella with two
short folds at the base which lie opposite the lower
denticles of the outer lip and mark the point of separa-
tion of the aperture and the siphonal canal. Parietal
wall and columella with a well-defined callus, bearing
2 well defined folds just above the columellar twist, and
1 well defined fold just below the posterior end of the
aperture; parietal callus appressed. Sculpture con-
sisting of low straight axials, about 7 visible from an
angle, which are crossed by 2 strong spirals on the spire
whorls, the spirals being much stronger where they
cross the axials than in the intervening area, and on the
body whorl below the suture 4 more similar spirals of
gradually decreasing strength are present; 1 very weak
secondary spiral is present on the type between the 2
peripheral spirals, but elsewhere the sculpture consists
of faint growth lines only.

Holotype (USNM 562943) measures; height 16 mm, diameter
T mm.

Type locality : Chinen sand, 17476.

I can find no close relative of this species. It is obvi-
ously related to Z. magnifica but the latter has neither
the columellar nor the parietal folds as well developed
and the denticulations inside the outer lip are much
weaker. The holotype of H. takabanarensis has a
strong varix behind the aperture and is apparently a
full grown adult, whereas living H. magnificia do not
develop mature aperatures until the shells reach a size
of from 40 to 50 millimeters.

Distribution : Miocene, (Yonabara clay member) Takabanare
Shima, Okinawa Gunto.
Localities: Yonabara clay, member 17476 (figured type).

Genus PHOS Montfort 1810
Type: Murex senticosus Linné
Subgenus CORAEOPHOS Makiyama 1936

Type: Phos (Coracophos) meisensis Makiyama.
This subgenus may prove to be a synonym of Antil-

lophos Woodring 1928 which Woodring made a sub-
genus of 7'ritiaria Conrad. The specimen here figured
appears to be very closely related to T'ritiaria (Antil-
lophos) moorei (Guppy) (see Woodring, 1928, pl. 15,
fig. 11). Coracophos is used here tentatively because
its type is an asiatic species.

Phos (Coraeophos) aff. P, reticosus Hinds
Plate 3, figure 20

?Phos reticosus Hinds, 1844. Zoology of the voyage of the
Sulphur, v. 2, Mollusea, p. 37, pl. 10, fig. 3, 4.

A specimen from the Shimajiri formation compares
favorably with Hinds species. It has slightly less
developed teeth on the columella and parietal wall but
may be no more than subspecifically removed from
typical P. reticosus.

The single specimen obtained from the Yonabaru
clay member has 2 or 3 fine spiral lirations between each
of the coarser spirals; they do not show well in the
figure.

The type of Coraeophos, C. meisensis Makiyama
(1936, p. 225, pl. 5, figs. 18-19) from the Miocene near
Meisen, Korea, has more coarsely cancellate sculpture
but it is probably closely related.

Distribution: Miocene, (Yonabaru clay member) Okinawa.

Localities : Yonabaru clay member, 17451 (figured).

Comparative bathymetric data: Phos reficosus Hinds was

obtained by the Albatross Expedition from 2 stations, 1 at 502
and the other at 554 fathoms, both off Leyte in the Philippines.

Subgenus TRITIARIA Conrad 1865
Type : Buccinum mississippiensis Conrad.
Phos (Tritiaria) dingsi, n. sp.
Plate 3, figure 21

Shell of medium size and inflation, whorls well
rounded, spire about one and a half times as long as
the aperture. Protoconch multispiral, consisting of 4
evenly expanding whorls, each with a larger blunt
peripheral carination, and a smaller, sharper carina-
tion just above the suture which locally may be con-
cealed beneath the suture. Aperture subovate, pro-
duced anteriorly to form a moderately constricted and
slightly twisted canal. Outer lip thin at the edge but
thickening back from the edge and bearing elongate
raised denticles inside that die out in about half the
visible distance. Columella slightly twisted, not trun-
cated, and bearing a single small plait. Inner lip thin
centrally, thickening both where it forms the parietal
callus and on the lower part of the columella where it
is slightly detached, forming a small umbilical chink;
a small denticle on the parietal wall. Sculpture con-
sisting of low narrow raised axial ribs, about 13 visible
from an angle and every 8th or 9th forming a varix;
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weak spirals present all over the whorls, rounded on the
upper part of the whorl, but inequilateral on the base
of the whorl with the posterior edge raised.

Holotype (USNM 562698) measures: height 16.8 mm, diam-
eter 7.6 mm.

Type locality : Yonabaru clay member, 17447.

This species may be related to P. hirasei Sowerby
(see (Hirase) Taki, 1951, pl. 105, fig. 14), a Recent
Japanese species, but the latter is 2 to 3 times as large,
has stronger spiral lirations, a more twisted columella,
and lirations on the inside of the lip that continue be-
yond the limit of visibility.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities : Yonabaru clay member, 17447 (figured type).

Genus COMINELLA Gray 1850
Type: Buccinum tesv.dinea Lamarck.
Subgenus COMINULA Finlay 1926

Type: Cominella quoyana A. Adams.
The assignment of the following species to this sub-
genus is tentative.

Cominella (Cominula) okinavensis, n. sp.
Plate 8, figures 18, 24

Shell moderately small, moderately inflated, spire
slightly shorter than the aperture and evenly tapering.
Protoconch naticoidal, smooth and slightly tilted.
Aperture elongate oval, broadly canaliculate at the for-
ward end. Outer lip thin and smooth within. Colu-
mella smooth. TInner lip moderately thin and tightly
appressed, the sculpture on the parietal wall and
columella being dissolved along a narrow etched area
preceding it. Sculpture consisting of low axial rib-
lets which curve forwards on the subsutural slope on
the middle and upper part of the whorls, about 10 visi-
ble from an angle; axials with a small blunt nob just
below the suture and an elongate nob at the shoulder;
area below the shoulder with depressed spiral lines
which grow stronger towards the columella, but which
decrease in strength again at the base of the columella,
the spiral originating just below the posterior end of
the aperture much deeper than the rest.

Holotype (USNM 562826) measures: height 10.2 mm, di-
ameter 5.8 mm. A larger figured paratype (562825) measures:
height (incomplete) 12.5 mm, diameter 7.1 mm.

Type locality : Shinzato tuff member, 17454.

The species of Cominella, except for the subgenus
Ptychosalpine, if, as according to Wenz, it is properly
a subgenus of Cominella, are all Australian and New
Zealandian. The present species is the first described
from the western Pacific. €. okinavensis resembles
C. suturalis A. Adams from south Australia but can

readily be distinguished from it by the absence of den-
ticles on the inside of the lip in the Okinawan species,
and by the strong spiral groove or sulcus on the lower
part of the body whorl. The Okinawan species seems
to be the only one to possess this strong, Cantharus-
like, spiral groove. Cominella nassoides (Reeve) from
an unknown locality (Tryon, 1881, pl. 81, fig. 442) and
C. nodicincta (Martens) from the Auckland Islands
(Tryon, 1881, pl. 81, fig. 443) also seem to be closely
related.

The body whorl of a gastropod from Habaro Coal
Field of northern Hokkaido, figured by Yokoyama
(1927, pl. 52, fig. 8) as Cancallaria cf. C. lischkei, bears
a striking resemblance to C. okinavensis, but the simi-
larity may be superficial. However, inasmuch as the
locality from which C. okinavensis was obtained con-
tains other shells which resemble northern cold water
species, the possibility that C. okinavensis is not an
Austro-New Zealand derivative, but rather a migrant
from the boreal north Pacific cannot be overlooked.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities : Shinzato tuff member, 17453, 17454 (figured type),

17456.
Genus AFER Conrad 1858

Type: Fusus afer Lamarck (=Murex afer Gmelin).

The most cited figure for Murex afer, that of Kiener,
appears to be one of a juvenile shell. Murex afer is
here presumed to be a species belonging to the same
genus as Tudicla porphyrostoma Adams and Reeve,
the type species of Streptosiphon Gill 1867. If this
assumption is incorrect, and Afer really represents an-
other group, Streptosiphon is the valid name for the
genus as here used. Chavan (1944, p. 530) treated
Afer as a subgenus of 7'udicla (Bolten) Roeding, a
genus placed in the Vasidae by many authors.

Tryon (1881, p. 143) used Streptosiphon for porphy-
rostoma Adams and Reeve (and recwrva A. Adams
which he regarded as a synonym), but another species,
cumingii Jonas, he placed in 7udicla along with spiril-
lus Linné, a true 7udicla. He placed both genera in
the Buccinidae. Afer Conrad he placed in the Fusidae.

Both Beets (1941, p. 220) and Altena (1950, p. 230)
used Buccinulum Deshayes 1830 rather than Afer or
Streptosiphon for the group under consideration, but
in my opinion the type of Buccinulum, Buccinum
lineatum Chemnitz (=B. lineatum Quoy and Gai-
mard), can hardly be considered congeneric with any
of the species they refer to Buccinulum; certainly not
to the ones they figure. Beets regarded “B.” orangense
and “B.” wanneri, two species closely related to the
Okinawan species figured here, as probably referable to
the subgenus Janiopsis Roveretto (=Janiaz Bellardi
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non Lamarck, type: Murex angulosus Brocehi). Jani-
opsis appears, however, to represent another group,
possibly related to Hindsia, and a species from Okinawa
is referred to it (pl. 13, figs. 20-21).

Afer chinenensis, n, sp.
Plate 8§, figure 19 ; ?plate 15, figures 23-24

Shell above medium size, medium slender, spire
about the same length as the aperture exclusive of the
canal, whorls angulate. Protoconch not known. Aper-
ture subovate, terminating posteriorly in a shallow
notch, produced anteriorly to form a moderately nar-
row canal (most of which is missing on the type).
Outer lip heavy but with a thin edge, crenulate within.
Parietal wall bearing a moderately heavy callus which
is lightly appressed along the parietal region and
weakly detached on the columella, a small tubercle
developed adjacent to the anal notch, and an elongate
tubercle developed on the columella, forming the ter-
minal end of the siphonal constriction. Canal broken
on type, but apparently elongate and without a well-
developed fasciole; not umbilicate but the detachment
of the inner lip callus on the columella makes a slight
chink. Sculpture consisting of low axial swellings
(about 6 to 7 visible from an angle), highest along the
peripheral angulation and diminishing rapidly below;
raised, slightly irregular spiral lines all over the
whorls, those above the carina subequal in size with
those on the middle part of the whorl, while those at
the base of the whorl and columella are slightly coarser
with secondary and tertiary threads.

Holotype (USNM 562827) measures: height (incomplete) 49
mm, diameter 26 mm,

Type locality : Shinzato tuff member, 17633.

A Recent specimen (pl. 15, figs. 23-24) which may
represent this species was collected by the Albatross
from Korea Strait. It has a strongly recurving canal.
The aperture, spire, and sculpture are identical with
the fossil here described.

This species is related to the Recent Chinese form,
Afer couderti (Petit), a species described under Fusus,
referred to 7udicla by Kuster and Tryon, and by Coss-
mann (Pliocene of Karakal, India) to Streptosiphon.
Tryon (1881, p. 144) regarded “7.” couderti as a syno-
nym of “7.” cumingéi Jonas. Nomura (1935, p. 137)
regarded Fasciolaria tizukai Yokoyama from the “Up-
per Byoritzu” of Formosa as representing the same
species. While these forms are obviously related to
B. chinenensis, they have shorter spires and longer
straighter canals, approaching Tudicla in general shape
rather than Afer. However, they do not have the
broad, flaring inner lip of 7'udicla.

Afer chinenensis has a more elongate spire and a
distinctly more carinated periphery than either “Buc-
cinulum” orangense Beets or “Siphonalia” longicanalis
Nomura and Zinbo. In peripheral angulation, the
Okinawan fossil species more closely resembles B.
spinosa (Bellardi), an Italian Miocene species. Bel-
lardi described this species under Euthria (J. E. Gray
in M. E. Gray, 1850, type: Murex cornewm Linné).

Siphonalia longicanalis Normua and Zinbo (1934,
pl. 5, fig. 26) was described from the “Ryukyu lime-
stone” of Kikaiga-shima. Makiyama (1941, p. 77) re-
garded 8. longicanalis as a synonym of 8. lubrica Dall,
a Recent Japanese species. He did not regard the
latter as a Séphonalia, but made no statement as to what
he thought it was. More recently Kuroda and Habe
(1952, p. 86) proposed a new generic name, Siphon-
ofusus, for S. lubrica. Eight to nine axial nodes are
visible from an angle on S. lubrica, whereas only 5 are
visible on 8. longicanalis and it is doubtful if they
are the same species. In my opinion, however, both
“8.” lubrica and “S.” longicanalis belong to the genus
Afer.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Recent(?), Korea Strait (Albatross sta. 4877).

Localities: Shinzato tuff member, 17633 (figured type).

Comparative bathymetric data : The specimen collected by the
Albatross Expedition in Korea Strait came from a depth of

59 fathoms.
Afer aff. A. oostinghi (Altena)

Plate 3, figures 2425, 27-28, 33

?2Buccinulum oostinghi Altena, 1950, Leidse Geologische Med-
edelingen, v. 15, p. 230, fig. 19.

Specimens so identified closely resemble the above
species from the lower Pleistocene of Java. The periph-
ery of the Okinawan specimen is slightly more angu-
late than is indicated on Altena’s figure of A. oostinghi,
but less angulate and the spire is lower than on 4.
chinenensis.

Afer orangense (Beets) from the upper Miocene of
eastern Borneo is also related. There is some indica-
tion from the figures that the posterior end of the
siphonal canal of typical A. oostinghi and of A.
orangense is less constricted than in the specimens from
Okinawa, but this could be an illusion.

As pointed out by Altena, Siphonalia (Kelletia)
kelletisformis Vredenburg, from supposed lower Ter-
tiary beds of Burma, bears a remarkable resemblance to
these forms. Altena speculated that it might be an
immature Buccinulum (=Afer). The peripheral
angulation of the Burmese form is more like that of
the Okinawan species of Afer.

Distribution: Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17449 (figured), 17451
(figured—2 specimens).
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Genus PISANIA Bivona-Bernardi 1832
Type: Murex pusia Linné.
?Pisania sp.
Plate 3, figure 11

The specimen is worn and incomplete. The body
whorl behind the aperture, however, has color mark-
ings preserved. They are discontinuous brown bands
along narrow raised spiral threads. The inside of the
outer lip bears about 9 moderately strong spiral ridges
which extend nearly as far as can be seen in the shell.
If this shell is a Pisanio it is probably P. cingulata
(Reeve) or a species very closely related to it. The
color pattern of P. cingulata is identical.

Localities: Yonabaru clay member, 17679 (figured).
Genus CANTHARUS (Bolten) Roeding 1798

Type: (. globularis (Bolten) Roeding = Buccinum
tranquebaricus Gmelin.

Cantharus okinawa, n. sp.
Plate 8, figures 20-21

Shell of medium size, moderately inflated, whorls
rounded and with a weak shoulder, spire about the same
length as the aperture or slightly shorter. Protoconch
unknown. Aperture subovate, produced anteriorly to
form a short canal. Outer lip of moderate thickness,
heavy at the varices, denticulate within, a larger den-
ticle near the posterior end marking the edge of a very
shallow anal notch. Parietal callus thin; inner lip
forming a moderately thick, appressed callus on the
columella but detached anteriorly to form a small um-
bilical chink; the sculpture on the body whorl dis-
solved in advance of the callus, the callus lower than
the sculptural relief. Columella short and thick, ap-
parently not twisted. Suture subangulate, the lower
whorl pressed neatly against the whorl above, filling in
between the axials of the whorl above but developing
no collar. Sculpture consisting of well developed axial
ribs, most of which extend from the suture to the
siphonal fasciole below as true varices (6 visible from
an angle) ; and sharp, raised spiral threads which on the
subsutural slope have an interstitial thread, on the
middle part of the whorl have two interstitial threads,
and on the columella may have three interstitial threads.
Three spirals, 1 along the periphery, 1 just above the
suture, and 1 at about the base of the whorl are stronger
than the others and become more elevated where they
cross the axial ribs. A well-developed narrow furrow
originates at about the lower third of the outer lip and
disappears beneath the callus just below the parietal
attachment of the lip.

Holotype (USNM 562828) measures; height 29 mm, diameter
16.7 mm; paratype (USNM 562829) measures; 23.5 mm, diam-
eter 15 mm.

Type locality : Shinzato tuff member, 17633.

This species probably is related to C. cecilléii (Philip-
pi), apparently an older name for C. balteatus (Reeve),
reported by Tryon from China, Japan, and Torres
Strait. The axials on (. okinawae are narrower and
sharper than on C. cecillii and the three prominent
spirals are not present on the Recent species. This
makes the periphery of the Recent form blunt whereas
on C. okinawa it is sharp and subangular. There is no
indication of the well-defined furrow on the only speci-
men of (. cecilléi in the U.S. National Museum, but a
strong furrow is shown on an early figure by Hirase
(1908, pl. 25, fig. 33).

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities : Shinzato tuff member, 17633 (figured types).

Subgenus POLLIA Sowerby 1843
Type : Buccinwm undoswm Linné,
Cantharus (Pollia) sp. ind.

Plate 17, figure 22

A fragment of a shell that appears to be a rather
slender species of Pollia was found at one locality in
the Naha limestone. The sculptural details preserved
closely resemble those of (. wndosus, but the apical
angle is narrower and the spire is longer than on the
living species.

Distribution: Pliocene, (Naha limestone) Okinawa.

Locality : Naha limestone, 17484 (figured).

Genus JANIOPSIS Rovereto 1899

Type: Murexr angulosa Brocchi.

Although the genus Janiopsis has been reported from
the Eocene through the Pliocene, it seems to have
been restricted during most of that time to Europe and
Africa. A living deep-water species probably refer-
able to the genus was obtained by the Albatross Ex-
pedition in the Philippines, and if this assignment is
correct, this is the sole surviving species of the genus.
A similar species was reported from the Pliocene of
Timor. Probably the genus is close to Hindsia H. and
A. Adams.

Janiopsis hirasei, n. sp.
Plate 13, figures 20-21

Shell of medium size, medium inflated, spire mod-
erately elongate, a little over one-half the length of the
shell, whorls rounded, varicate. Protoconch subnati-
coidal and slightly tilted, consisting of about one full
whorl, spiral lines that extend into the adult sculpture
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appearing on about the last quarter turn or less.
Aperture subovate, produced anteriorly to form a
slightly twisted canal of moderate length. Outer lip
broken on the type. Inner lip appressed at the pos-
terior end but detached elsewhere, moderately heavy,
bearing elongate denticulations within which corre-
spond to the spiral lirae and which are covered by the
callus, a single heavy truncation marking the beginning
of the siphonal canal. Sculpture consisting of rather
narrow slightly retractive axial ribs and larger varices
spaced variously at from one third to one half a turn,
both ribs and varices extending from the suture to the
columella ; and rather sharp spiral threads all over the
whorls, a secondary series appearing at about the 4th
whorl, and a tertiary series appearing on the body
whorl.

Holotype (USNM 562944) measures: height 33 mm, diameter
14 mm.

Type locality : Chinen sand, 17482b.

This species may be related to an undescribed(?)
species collected by the Albatross Expedition from
deep water in the Philippines. A species very closely
related to the living Philippine species was described
from the Pliocene of Timor by Tesch (1915, p. 69, pl.
82, fig. 150) as Hindsia wanneri Tesch. The fossil
species from Okinawa has a slightly more slender
spire, and the axial ribs are not quite as strongly devel-
oped. In addition, J. hérase: seems to have the
secondary and tertiary spiral lines more strongly
developed. The apertural characters are similar. It
is difficult to tell from the figure, but this species may
be very close to the species figured by Tryon (1881,
pl. 73, fig. 253) as “Cantharus biliratus Reeve
(=fumosus var.).” However, it is not related to the
shell figured by Altena (1950, p. 232, fig. 20) as Can-
tharus (Cantharus) fumosus (Dillwyn).

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17482b (figured type).

Incerta sedis

Three unidentified juvenile shells are figured. No
attempt is made to assign them to a family and they
are inserted here merely because it seems to be their
general systematic position.

Plate 3, figure 26. This specimen has a slender coni-
cal protoconch of about three and a half whorls, all
of them bearing delicate axial lirations which curve
slightly to the left anteriorly. The shoulder of the
young whorls is sharp with a concave, platformlike
subsutural slope between it and the suture. There are
about 10 well defined axial ribs visible from an angle

and strong spiral lirations below the shoulder, the inter-
spaces sculptured by very fine secondary spirals (3—4).
Yonabaru clay member, 17451.

Plate 8, figure 23. The protoconch of this specimen
consists of three or more rapidly expanding whorls
but the surface of them is decorticated. The surface
of the succeeding whorls bears prominent flaring or
frilled growth lines and crude axial ribs. Two promi-
nent spirals are left above the suture and 3 prominent
spirals are present on the last whorl with 4 weaker
spirals on the base of the whorl and columella.
Shinzato tuff member, 17454,

Plate 17, figure 15. No protoconch preserved. The
whorls are not shouldered and the upper half of the
whorls have broad, rounded axial ribs. Prominent
spirals cover the entire shell wth secondary and some-
times tertiary threads between the primary spirals. A
blunt fold is present on the columella at the posterior
end of the siphonal canal. This may be a young
Cantharus. Naha limestone, 17474.

Family NASSARTIDAE
Genus PROFUNDINASSA Thiele 1929
Type: Nassa babylonica Watson.

Profundinassa babylonica (Watson)
Plate 8, figure 26

Nassa (Aciculina) babylonica Watson, 1882, Jour. Linnean
Soc. London, v. 16, p. 336, sp. 4; 1886, Voyage H.M.S
Challenger, Zoology, v. 15, p. 185, pl. 11, fig. 8.

Profundinassa babylonica. Otuka, 1949, Japanese Jour. Geology
and Geography, v. 21, p. 303, pl. 13, fig. 5.

A single imperfect specimen has the unmistakable
sculpture of Watson’s species, which was described
from the Philippines. The Albatross collection in the
U.S. National Museum also contains many specimens
of this species from the Philippines, Molucca Strait
and the Banda Sea, all from deep water. The speci-
men figured by Yokoyama (1928, pl. 1, fig. 5) from
the Byoritzu beds of Formosa as 7erebra sp. appears
to be this species. Otuka, in reporting this species
from the Tomiya sandstone (Pliocene) of Japan,
stated that it was indistinguishable from the living
species, but mentioned no other occurrences as a fossil.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa; Pliocene, (Tomiya sandstone) Japan; Recent,
Molucca Strait, Banda Sea, Philippines to Japan.

Localities : Shinzato tuff member, 17454 (figured).

Comparative bathymetric data : The Albatross collection con-
tains this species from 30 dredging stations, 28 of which fall
within depths of 236 and 540 fathoms, and the other two at
depths of 647 and 976 fathoms.
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Genus ALECTRION Montfort 1810
Type: Alectrion papillosus (Linné).
Alectrion papillosus (Linné)
Plate 19, figures 17-18

Buccinum papillosum Linné, 1758, Systema naturae, ed. 10, p.
737.

Nassa (Alectrion) papillosa. Tryon, 1882, Manual of con-
chology, v. 4, p. 30, pl. 9, fig. 74.

Nassarius papillosus. Hatai, 1941, Tropical Industry Inst.
Palau, Bull. 7TA, p. 137, pl. 20, figs. 10, 11.

Kuroda and Habe, 1952. Recent marine Mollusea of Japan,

p. 70.

A single incomplete specimen that is not distin-
guishable from the living species was found in the Yon-
tan limestone.

Distribution: Pleistocene, (Yontan limestone) Okinawa; Re-
cent Cocos-Keeling, Philippines to Japan, Pacific Islands to
Hawalii.

Localities: Yontan Limestone, 17652 (figured).

Comparative bathymetric data: From 2-3 fathoms in the
lagoon at Cocos Keeling ; 12 fathoms off Honolulu.

Genus NASSARIUS Dumeril 1806

Type: Buccinum arcularia Linné.

As pointed out by Woodring, (1928, p. 264) the type
of Nassarius depends on whether it is accepted as a
substitute name for Nassa, for which there is no direct
evidence, or a new name. Buccinum arcularia is its
type if it is a new name, whereas Buccinum mutabile
Linné would be its type if it is a substitute name.

Subgenus NIOTHA H. and A. Adams 1853
Type: Nassa cumming: A. Adams.
Nassarius (Niotha) gemmulatus (Lamarck) Deshayes
Plate 13, figure 29

Buccinum gemmulatum Deshayes, 1844, Animaux sans verte-
bres, 2d ed., v. 10, p. 169.

Nassa (Niotha) gemmuleta. Yokoyama, 1928, Imp. Geol. Sur-
vey Japan Rept. 101, p. 40, pl. 2, fig. 8.

Nassarius (Niotha) gemmulatus. Nomura, 1935, Tohoku Imp.
Uniy. Sci. Repts., 2d ser., v. 18, no. 2, p. 153.

Nomura and Zinbo, 1936, T6hoku Imp. Univ. Sci. Repts., 2d

ser., v. 18, no. 3, p. 255.

Nassarius gemmulatus. Hirase, 1936, A collection of Japanese
shells, pl. 106, fig. 9.

Nassarius clathratus. (Hirase) Taki, 1951, Handbook of illus-
trated shells, pl. 106, fig. 9.

There seems to be no way to distinguish the Okina-
wan specimens from either the Recent western Pacific
form or the form occurring in the Byoritzu beds of
Formosa. The Hayasaka collection in the U.S. Geo-
logical Survey includes many fine specimens from the
“Upper Byoritzu”. A closely related form was figured
by Martin from the Pliocene of Java, but as implied

by Martin it is not typical. The species described by
Makiyama (1927, p. 121, pl. 6, fig. 3) from Dainiti,
Japan, as Nassarius (Hinia) kurodai is closely related
to N. gemmulatus, but at least the figured specimen is
a little more slender.

Distribution: Pliocene, (Nakoshi sand) Okinawa, (Byoritzu
beds) Formosa, Japan, Ceram, Sumatra; Recent, Sunda
Straits, Australia to Japan.

Localities : Nakoshi sand, 17440 (figured).

Comparative bathymetric data: This species was collected by
the Albatross Expedition in the Philippines along shore and at
depths of 16 and 18 fathoms. Two broken specimens were ob-
tained in hauls at 88 and 150 fathoms.

Nassarius (Niotha) caelatus (A. Adams)
Plate 13, figure 30

Nassa caelate A. Adams, 1851, Proc. Zool. Soc. London, p. 97.

Nassa (Hima) wverbeeki. Yokoyama, 1928, Imp. Geol. Survey
Japan Rept. 101, p. 40, pl. 2, figs. 9, 13.

Nassarius (Zeuxis) caelatus. Nomura, 1935, Tohoku Imp. Univ.
Sci. Repts., 2d ser., v. 18, no. 2, p. 152.

Otuka, 1935, Earthguake Research Inst. Bull, v. 13, pt.

4, p. 871, pl. 53, fig. 44.

Nassarius (Alectrion) caelatus. Nomura and Zinbo, 1936.
Tohoku Imp. Univ. Sci. Repts., 2d ser., v. 18, no. 3, p. 256,
pl 11, fig. 24.

Nassarius caelatus. Hirase, 1936, A collection of Japanese
shells, pl. 106, fig. 5.

I would follow Nomura and Zinbo, and Hirase in the
identification of this species rather than Tryon who
regarded it as synonym of NV. siquijorensis, a more tur-
reted species with a more deeply channelled suture.
Possibly the spiral lines are thinner and more neatly
incised in the Okinawan form than in the Recent
species, but if so, it could not be adequately determined
from the few specimens at hand. Some range in the
strength of the spiral lines is shown by the specimens
at hand.

Makiyama (1927, p. 122, pl. 5, figs. 17-18) named a
subspecies as N. (Hinia) caelatus dainitiensis which he
distinguished from the typical form in having a cana-
liculate suture. The Okinawan specimens as well as a
very large suite from the Byoritzu beds of Formosa
in the Hayasaka collection show variation in the suture
from specimens in which the margin of the lower whorl
is rounded, through specimens having a narrow flat
shelf, to specimens having a definite flat-bottomed de-
pression. There is also considerable variation in the
strength of the spirals and the degree to which they
form gemmules where they cross the axials.

Distribution: Pliocene, (Nakoshi sand and Chinen sand)
Okinawa, (Byoritzu beds) Formosa, Japan; Pleistocene, Japan;
Recent, Indo-Pacific region, including Japan and central
Polynesia.

Localities : Nakoshi sand, 17440; Chinen sand, 17442, 17481
(figured), Naha limestone, 17550L.
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Comparative bathymetric data: Specimens obtained by the
Albatross Expedition from Japan are from depths of 37, 39,
57, 66, and 70 fathoms. The species is also obtained along
beaches.

Nassarius (Niotha) fulleri, n. sp.

Plate 13, figures 2728

Shell of medium size, moderately inflated, spire
moderately low. Protoconch worn on the specimens at
hand. Aperture subquadrate. Outer lip thickened
and slightly flaring, bearing fine lirations within but not
extending to the edge, not denticulate. Parietal callus
heavy and extending across about half of the parietal
area. Columella denticulate within, terminating in a
moderately sharp edge at the siphonal canal. Canalic-
ulate notch deep and sharp, strongly reflected to the left.
Whorls sculptured by moderately strong, slightly in-
clined axial ribs which are symmetrical and rounded
over the greater part of the shell, but asymmetrical with
a sharpened edge on the side away from the lip on about
the last quarter whorl of full grown adults; spirals nar-
row but strongly incised and continuing across both the
axials and interspaces, the uppermost spiral stronger
and more than the width between the lower spirals
away from the suture, and leaving a subsutural band
that is made nodose by the strong upper end of the axial
ribs.

Holotype (USNM 562949) measures: height 15 mm, diameter
8.9 mm ; paratype, 562950.

Type locality : Chinen sand, 17495.

This species may be related to N. caelatus, but it is
more inflated, has a larger parietal callus, and the
spirals cross the axials whereas in N. caelatus they do
not. It is probably most closely related to N. liwiscens
Philippi. It is smaller than N. liviscens but of nearly
the same shape and with a similar large parietal callus.
It differs from V. liwviscens in having somewhat weaker
spiral lines giving its surface a more neatly incised
spiral sculpture and a less beaded appearance.

Distribution : Pliocene, (Chinen? sand) Okinawa.

Localities: Chinen sand, 17495 (figured types). The in-
clusion of this locality in the Chinen sand is tentative. It may

be a shallow water facies of the Shinzato tuff member of the
Shimajiri formation.

Nassarius (?Niotha) concinnus (Powys)
Plate 13, figure 23

Nassa concinna Powys, 1835, Proc. Zool. Soc. London, p. 95.
Nassarius (Hinia) concinnus. Nomura and Zinbo, 1936, Téhoku
Imp. Univ. Sci. Repts., 2d ser., v. 18, no. 3, p. 256.
Only the spire was collected of this species, but its
delicate and characteristic sculpture appears to be

typical for the species. Nassarius crebrilineata Hom-
bron and Jaquinot, which Tryon makes a synonym
of N. concinnus (see Tryon, 1882, pl. 15, fig. 258)
is nearly identical with the Okinawan fossil; it cer-
tainly comes closer to it than any other of Tryon’s
figures.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene, (Nakoshi sand) Okinawa (Nomura and
Zinbo) ; Recent, Mauritius, Australia, Ryukyu Islands,
Polynesia.

Loecalities: Shinzato tuff member, 17458 (figured) ; Nakoshi
sand, Gabusoga (Nomura and Zinbo).

Nassarius (?Niotha) metuliformis, n. sp.
Plate 3, figure 29

Shell of medium size and slender, spire slightly longer
than the aperture, whorls rounded, aperture subovate,
columella truncated at base by a siphonal notch. Pro-
toconch not complete on type; last whorl large and
smooth. Aperture subovate, produced anteriorly to
form a short broad siphonal canal which terminates in
a well defined notch behind the base of the columella,
and forming an indentation at the beginning of the
siphonal fasciole. Outer lip thin, inside lip bearing
weak spiral ridges that extend as far as can be seen.
Inner lip appressed and thin; parietal callus thin; no
parietal tooth; a well-defined fold or raised edge along
the columellar margin of the siphonal canal. Sculp-
ture consisting of subequal rounded axial and spiral
lirations, the axials nearly vertical and forming a can-
cellate pattern with the spirals, a rounded bead at the
points of intersection; a weak secondary and some-
times faint tertiary spirals between the primary spirals.

Holotype (USNM 562704) measures: height 15 mm., diameter
6.3 mm.

Type locality :Yonabaru clay member, 17632.

This species resembles the genus #etula in sculpture
but the greater basal construction, the columellar trun-
cation, and the location of the siphonal notch on the
left side of the columella in full apertural view suggest
that it is a Nassarius.

I have found no species of either Metula or Nassarius
from the Indo-Pacific region with which this species
could be confused. Dall (1896, p. 310, pl. 28, fig. 15;
see also Maury, 1917, p. 88, pl. 14, fig. 17) described a
species under Phos, P. metuloides, which may be related
to N. metuliformis. Dall’s species, which was de-
scribed from the Miocene of Santo Domingo and has
also been reported from Panama, is more inflated and
has a shorter spire.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17632 (figured type).
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Nassarius (?Niotha) acteon, n., sp.
Plate 3, figure 30

Shell medium small but uncallussed, so probably not
mature, medium inflated, whorls rounded, aperture
about the same length as the spire. Protoconch nati-
coidal and smooth, consisting of about 114 turns.
Aperture subovate. QOuter lip of medium thickness,
denticulate within, the denticles dying out gradually
towards the inside, but not abruptly. Parietal callus
and columellar callus of about equal width and tightly
appressed. Columella smooth inside but with a narrow
raised edge at the base. Sculpture consisting of about
14 to 15 incised spiral lines crossed by inclined growth
wrinkles which on the young whorls are well-defined
axial ribs, but which on the body whorl are weak and
die out on the lower half of the whorl ; in some areas the
spiral lines are disconnected and punctate between the
growth wrinkles; two spirals just below the suture
are stronger than the rest.

Holotype (USNM 562705) measures: height 9.5 mm., diam-
eter 5.5 mm.

Type locality : Yonabaru clay member, 17449.

The only species known from the western Pacific
region that could be closely related to V. acteon is Nassa
congrua Yokoyama (1926, p. 339, pl. 41, fig. 18) from
the Satsuka formation (Pliocene) of Japan. Nassarius
congrua has much broader spiral furrows and does not
appear to have the two prominent subsutural spirals.
It resembles N. albescens Dunker in shape, but N. al-
bescens is larger and more inflated and has both
stronger axials and spirals; the spirals having a tend-
ency to be divided or paired.

Distribution : Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17449 (figured type).

Subgenus HINIA Leach 1847
Type: Buccinwm reticulatum Linné.
Nassarius (Hinia) prefestivus, n. sp.
Plate 13, figure 31

Shell moderately small, medium inflated, spire of
medium height. Protoconch small, subnaticoidal, con-
sisting of about one full, unsculptured turn. Aperture
subovate. Quter lip moderately thick with 4 or 5 short
denticles on the inside. Parietal callus moderately
broad but not thick. Columella bearing 3 or 4 irregu-
lar elongate denticles. Sculpture consisting of well
developed slightly inclined axials, about 7 visible from
an angle, crossed by flattened raised spirals of which
there are 7 on the body whorl, the intersection of the
axials and spirals forming an elongate rectangular

bead; the subsutural slope bearing a few finer spiral
lines.
Holotype (USNM 562953) measures: height 11.4 mm, diam-

eter 6.6 mm.

Type locality: ?Chinen sand, 17495.

This species is closely related to N. festivus Powys
and is probably its forerunner. However, it is only
about one-half to one-third the size of N. festivus. Al-
though there is some variation in the strength of the
spiral lines in the Recent species, most Recent speci-
mens have stronger spirals than the Okinawan fossils.

Distribution: Pliocene, (Chinen? sand) Okinawa.

Localities : Chinen sand, 17495 (figured type). This locality
may be in the Shinzato tuff member of the Shimajiri for-

mation.
Subgenus ZEUXIS H, and A. Adams 1853

Type: Buccinum taenia Gmelin.
Nassarius (Zeuxis) cf. N. (Z.) picta (Dunker)
Plate 17, figures 12-13

?Buccinum pictum Dunker, 1846, Zeitschrift fiir Malakozooligie,

. 172,
?Nassal;'ius (Alectrion) pictus. Nomura, 1935, Tokohu Imp.
Univ. Sci. Repts., 2d ser., v. 18, no. 2, p. 151, pl. 8, fig. 32.

The single specimen found falls well within the lim-
its of this species as delimited by Tryon. Of the sev-
eral species he regarded as synonyms, some certainly
seem to be at least varieties or subspecies, but a great
deal of work remains to be done to ascertain which
names are valid. Kuroda and Habe (1952) do not list
N. pictus as a valid Japanese species. The Okinawan
specimen is somewhat more slender than most forms
referred to the species and it does not have crenula-
tions on the shoulder except on the first 2 to 3 whorls.
The siphonal fasciole bears 5 raised spiral lines in addi-
tion to the strong one that marks the former position
of its upper edge.

The shell that seems most closely related to the Oki-
nawan fossil specimen is a Recent shell in the Hirase
collection labelled “Nassarius dorsatus Bolten” and
stated to have come from Kikaiga-shima in the Ryu-
kyu Islands. Kuroda and Habe (1952, p. 70) regard
N. dorsatus as the valid name for N. canaliculatus
Lamarck. However, both the Recent specimen in the
Hirase collection and the fossil from Okinawa have
an appressed, noncanaliculate suture and a broad,
heavy parietal callus. They are closer to the form
from the Byoritzu beds which Nomura identified as
N. pictus. The Hayasaka collection of Byoritzu fos-
sils in the U.S. Geological Survey contains one speci-
men in a lot identified as V. canaliculatus which seems
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to be the V. pictus of Nomura. It is slightly more in-
flated than the Okinawan form but in other respects it
is indistinguishable.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Naha
limestone) Okinawa; Recent, Mauritius to central Polynesia
according to Tryon but the synonymy he gives may not be
correct.

Localities: Naha limestone, 17673 (figured).

Nassarius (Zeuxis) subbalteatus, n. sp.
Plate 8, figure 22

Shell of medium size somewhat inflated, whorls
rounded, spire about the same length as the aperture.
Protoconch not preserved on the specimen at hand.
Aperture broadly ovate. Outer lip slightly thickened
back from the edge, but moderately thin at the very
edge; a narrow row of crenulations inside but not ex-
tending to the edge. Parietal callus broad but moder-
ately thin, tightly appressed. Columella with about
two short irregular denticles at the base. Parietal wall
bearing a low tooth at the border of the anal notch.
Sculpture consisting of inclined axial riblets and in-
cised spiral lines on the first 2 postnuclear whorls, 2
weak incised spiral lines on the shoulder of the next
whorl, and smooth thereafter except for slight irregu-
lar wrinkles along the shoulder; body whorl with 1 or
2 very weakly incised spiral lines just above the si-
phonal fasciole, and about 2 obscure raised spiral lines
on the fasciole.

Holotype (USNM 562830) measures: height 16.2 mm, diame-
ter 9.6 mm.

Type locality ;: Shinzato tuff member, 17456.

The specimen on which this species is based has a
well-developed apertural callus at a much smaller stage
than does the Recent N. balteatus (Lischke), and is
therefore probably a smaller species. Furthermore, the
living species has from 4 to 5 incised spirals at the base
of the body whorl whereas V. subbalteatus has only 1 to
2 very weak ones. There is some variation in the edge
of the lip in the Recent species, some specimens being
sharply denticulate and others nearly smooth. The
Okinawan fossil does not have a denticulate margin.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17456 (figured type).

Genus CYLLENE Gray 1833

Type: Buccinum lyrate Lamarck.
This genus bears a superficial resemblance to
Sconsia.
Cyllene gracilenta (Yokoyama)

Plate 2, figure 27

Cassis gracilente Yokoyama, 1928 Imp. Geol. Survey Japan
Rept. 101, p. 46, pl. 3, fig. 4.

Cylliene lugubris. Nomura, 1935, Tohoku Imp. Univ. Sci. Repts.,
24 ser., v. 18, no. 2, p. 156, pl. 8§, fig. 3.

Nomura (1935, p. 54) listed Cassis gracilenta as one
of the species reported by Yokoyama from the
Byoritzu but not present in his collections. However,
his collection contains “many specimens” of the form
identified as C. lugubris.

Yokoyama’s type is badly decorticated but there is
no doubt in my mind that it is €. lugubris of Nomura
and the form figured here.

Nomura states that the spiral lines are quite distinct
on some specimens; obsolete on others. The Okina-
wan specimen has spirals on the subsutural slope and
base only, the central part of the body whorl bearing
crude weak axials only.

Cyllene angasanana Martin (1921, pl. 59, fig. 37)
from the Njalingungschicten of Java is very similar to
this species in shape and in its apertural and columellar
characters. However, the spirals of 0. angasanana per-
sist over the entire whorl and the axials are more nu-
merous and recurve strongly on the subsutural collar.
On C. gracilenta the axials are straight.

This species appears to be most closely related to the
living O. pulchella Adams and Reeve (see Tryon, 1881,
v. 3, pl. 84, fig. 567).

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Pliocene, (Byoritzu beds) Formosa.

Localities: Yonabaru clay member, 17632 (figured).

Comparative bathymetric data: According to Tryon Cyllene
inhabits shallow water and shore lines.

Family FASCIOLARIIDAE
Subfamily FASCIOLARIINAE
Genus LATIRUS Montfort 1810

Type: Latirus auranticcus Montfort (=Murex
gibbulus Gmelin).

Latirus cf. L. polygonus (Gmelin)
Plate 19, figure 7

Murex polygonus Gmelin, 1791, Systema naturae, ed. 13, p.
3555.
2Latirus polygonus. Tryon, 1881, Manual of conchology, v. 3,
p. 88, pl. 66, figs. 106-108.
?(Hirase) Taki, 1951, Handbook of illustrated shells, pl.
100, fig. 1.
?Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 62.

A single specimen from limestone, only about half-
grown and of only fair preservation, appears to belong
to this species.

Distribution: Pleistocene, (Yontan limestone) Okinawa;
Recent, Red Sea to the Philippines and Japan, and the central
Pacific.

Localities: Yontan limestone, 17553 (figured).
Comparative bathymetric data : A reef dweller.



PALEONTOLOGY 83

Genus LATIRVLUS Cossmann 1889

Type: Fusus subaffinis ’'Orbigny.
Lathyrulus Cossmann 1901 was an emendation of his
earlier Latirulus.

Latirulus cf. L. cracticulatus (Linné)
Plate 17, figures 11, 17 ; plate 19, figure 22
?Murez cracticulatus Linné, 1768, Systema naturae, ed. 12, p.
1224,
?Lathyrus cracticulatus.
shells, pl. 100, fig. 2.
?Latirus cracticulatus. (Hirase) Taki, 1951, Handbook of il-
lustrated shells, pl. 109, fig. 2.
?Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p. 62,

Two poorly preserved specimens from limestone com-
pare with this species. One has stronger axial ribs
than the other but both fall within the range of Recent
specimens in this respect. A related species, L. furritus
(Gmelin) was reported by Tesch (1915, p. 54, pl. 81,
fig. 117) from the Pliocene of Timor.

Distribution : Pliocene, (Naha limestone) Okinawa; Pleisto-
cene, (Yontan limestone) Okinawa, Celebes; Recent, Red Sea
to Japan and central Polynesia.

Localities: Naha limestone, 17484 (figured); Yontan lime-
stone, 17545 (figured).

Hirase, 1936, A collection of Japanese

Genus DOLICHOLATIRUS Bellardi, 1884

Type: Turbinella bronni Michelotti.
Dolicholatirus cf. D. acus (Adams and Reeve)
Plate 3, figure 31

?Fusus acus Adams and Reeve, 1850, Zoology of the voyage of
H.M.S. Samarang, Molluseca, p. 41, pl. 7, figs. 3a, b.
?Tryon, 1881, Manual of conchology, v. 3, p. 63, pl. 38, fig.
160.

No specimens of this species are available for study
and the available figures are poor. The specimen from
Okinawa resembles Adams and Reeve’s figure as to
shape and apertural characters, and the spirals answer
the description of being “peculiarly flatly excavated”.
The spirals and interspaces are subequal in width, the
spirals flat-topped, and the grooves nearly flat-bottomed,
at least on the early whorls. I have found no refer-
ence to other related species with this type of sculpture.

Distribution: Miocene, (Yonabaru clay member) Okinawa;

Recent, South China Sea off Borneo to Japan.
Localities: Yonabaru clay member, 17632 (figured).

Genus PSEUDOLATIRUS Bellardi 1884
Type: Fusus bilineatus Partsch.
Pseudolatirus yonabaruensis, n. sp.
Plate 4, figures 14

Shell elongate and slender, spire about two-thirds as
as long as the aperture, whorls rounded with promi-

nent spirals. Protoconch moderately small and conical,
consisting of about three whorls, smooth and polished.
Aperture narrow and elongate, produced anteriorly to
form an elongate canal. Outer lip blunt with shallow
depressions on the inside opposite the external spirals,
3 or 4 on the peripheral region stronger than the others.
Parietal and columellar callus thin and appressed. No
prominent siphonal fasciole or umbilical chink. Colu-
mella bearing a single weak fold. Suture undulating
and appressed. Sculpture consisting of regular,
moderately strong, slightly oblique axials of which
from 6 or 7 are visible from an angle on the body
whorl, the axials barely reaching the suture above and
dying out on the body whorl before reaching the colu-
mella, and well-defined primary spirals, 4 or 5 of which
make swellings where they cross the axials, the re-
mainder of which are of equal strength on and between
the axials, the interspaces bearing weaker and some-
times tertiary spirals which do not thicken on the
axials.

Holotype (USNM 562708) measures: height 34.3 mm, diam-
eter 10.5 mm : paratype 562709.

Type locality : Yonabaru clay member, 17451.

This species is related to P. fusiformes (Tesch) (1915,
p- 55, pl. 81, fig. 119) from the Pliocene of Timor, from
which it differs in having a longer, slenderer canal and
narrower and more numerous axials. Two other spe-
cies from the Pliocene of Timor, P. burcki Koperberg
(1931, pl. 3, fig. 33) and P. esi¢ Koperberg (1931, pl. 3.,
fig. 34), are also related. Although these two species
are slenderer than 7. fusiformis, they more closely re-
semble it in the length of the canal and the strength of
the axials than they resemble P. yonabaruensis. The
basal constriction of P. yonabaruensis is more gradual
than in any of the Timor species, and the axials are
less well developed on the subsutural slope than on
those species. Species that very closely resemble both
P. burcki and P. esi were obtained by the Albatross
from Philippine waters, and it may prove impossible
to distinguish the living forms from those described as
fossils. None of the Recent Philippine specimens
seems to be identical with any specimens of P. yona-
baruensis. The -inadequately described and figured
Fusus pfeifferi Philippi may be a Pseudolatirus rather
than a Fusinus and if so might be one of the Recent
Philippine species.

Distribution: Miocene. (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17450 (figured), 17451
(figured types).

Comparative bathymetric data: The Recent Philippine spe-
cies that compare closely with P. burcki and P. esi were ob-

tained from numerous stations ranging between 96 and 288
fathoms.
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Subfamily FUSININAE
Genus FUSINUS Rafinesque 1815

New name for Fusus Bruguiére 1789, not Helbling
1779.

Type: Murex colus Linné,

The type of Fusus is generally considered to have
been fixed by Lamarck in 1799 when he assigned Fusus
colus to it, the first specific name to be assigned to the
genus. Should it be decided that the species figured
by Bruguiére constitute the original list, and that a
type must be selected from them, the designation of the
same species, Murex colus, by Montfort in 1810 would
be the first valid designation.

Fusinus cf. F. nodosoplicatus (Dunker)
Plate 14, figures 1-2

?Fusus nodosa plicatus Dunker 1858-70, Novitates concho-
logicae, p. 99, pl. 33, figs. 3-4.
?Lischke, 71874, Japanische Meeres-Conchylien, suppl, pl.
3, fig. 6.
?Tryon, 1881, Manual of conchology, v. 3, p. 54, pl. 34, figs.
110-111.
?Fusinus wnodosoplicatus. Nomura, 1935, Toéhoku Imp. Univ.
Sci. Repts., 2d ser., v. 18, no. 2, p. 142, pl. §, fig. 9.

The specimens so identified are incomplete and
poorly preserved but they appear to fall within the
range of available illustrations of this species.

Fusinus nodosoplicatus shows some range in the
strength and number of its axial ribs and in the num-
ber visible from an angle (5 or 6). The spirals are
subequal in strength and differ in this respect from
those of 7. perplexus which are stronger and elongately
beaded on the periphery.

Fusinus nodosoplicatus was reported by Nomura
from the Byoritzu beds of Formosa, and specimens so
identified in the Hayasaka collection of Byoritzu fos-
sils in the U.S. Geological Survey appear to be identical
with specimens from Okinawa here figured. Yoko-
yama (1927, p. 412, pl. 46, fig. 14) figured a specimen
from the Pleistocene of Japan as 7. nodosoplicatus but
Taki and Oyama (1954, pl. 43, fig. 14) reidentified it as
F. perplexus. Tn the writer’s opinion Yokoyama’s spec-
imen is more properly referable to #. nodosoplicatus.

Distribution : Pliocene, (Chinen sand) Okinawa, (Nakoshi
sand) Okinawa, (Byoritzu beds) Formosa ; Pleistocene, Japan ;
Recent, Japan.

Localities: Chinen sand, 17442 (figured), 17443 ; Nakoshi
sand, 17440 (figured).

Fusinus perplexus (A. Adams)
Plate 13, figure 22

Fusus perplesus A. Adams, 1864, Linnaean Soc. London Jour.,
v. 7, p. 106.

Fusus inconstans Lischke, 1869, Japanische Meeres-Conchylien,
v. 1, p. 34, pl. 2, figs. 1-6; 1871, v. 2, p. 26, pl. 3, figs. 1-5.
Fusus perplezus. E. A. Smith, 1879, Zool. Soc. London Proc.,

pt. 2, p. 202.
2Cossman, 1903, Journal de conchyliologie, v. 51, p. 125, pl. 4,
figs. 17-18. (Karikal)

Fusinus perplezus. Nomura and Hatai, 1936, Geol. Soc. Japan
Jour., v. 43, no. 512, p. 39.
(Hirase) Taki, 1951, Handbook of illustrated shells, pl.

100, fig. 8.

As pointed out by E. A. Smith who examined A.
Adams specimens, there is litfle doubt that the un-
figured F. perplewus is the same as F. énconstans of
Lischke. Furthermore, there seems to be no way of dis-
tinguishing the Okinawan fossil from Recent specimens.

Distribution: Pliocene, (Chinen sand) Okinawa, ?(Karikal)

India ; Recent, Japan.

Localities: Chinen sand, 17481 (figured) ; ?Limestone near
Naha (Nomura and Hatai).

Comparative bathymetric data: Only two specimens in the
U.S. National Museum have depth data. Both were collected
by the Albatross and come from depths of 66 and 71 fathoms.

Fusinus sp.

The worn columella of a large Fusinus was obtained
from the Yonabaru clay member of the Shimajiri for-
mation.

Locality : Yonabaru clay member, 17632.

?Fusinus sp.
Plate 8, figure 27

A specimen lacking both its columella and the tip of
its spire is presumably a Fusinus but its sculpture is
different from that of other species in the Okinawan col-
lection. Tt may be a new species but no attempt is made
to describe it on the basis of the single incomplete
specimen.

Locality : Shinzato tuff member, 17454 (figured).

Genus APTYXIS Troschel 1868

Type: Murex syracusanus Linné.
Aptyxis okinawa, n. sp.
Plate 4, figures 5, 9

Shell moderately small, slender, aperture less than
half the height of the shell, spire moderately slender
with well rounded whorls, columella moderately short
and curved. Protoconch subnaticoidal and slightly
tilted, consisting of about one and a quarter smooth
whorls. Aperture subovate and extended anteriorly to
form a canal of moderate length. Outer lip moderately
thick and made sinuous by shallow internal furrows
which are strongest at the very edge of the lip but which
extend inside for only 2 to 3 mm. Parietal callus very
thin. Columellar callus smooth, moderately thick, nar-
row and appressed, slightly detached anteriorly where
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it borders the canal. Suture appressed tightly just be-
low one of the spiral lirae. Sculpture consisting of
slightly inclined, moderately strong, rounded axials
(6 or 7 visible from an angle) which extend from the
suture nearly to the base of the body whorl, and strong,
regular, rounded spiral lirae which are elongately
beaded where they cross the axials, some of the spiral
interspaces on the middle and lower part of the body
whorl with a fine secondary spiral thread.

Holotype (USNM 562711) measures: height 11 mm. (the tip

of the columella is broken), diameter 6.7 mm.
Type locality : Yonabaru clay member, 17447.

This may be an immature shell but even if so its
sculpture cannot be matched on any other specimens
in the Okinawan collection. It may be closely related
to a species from the Pliocene of Timor figured by
Tesch (1915, p. 53, pl. 80, fig. 114) as Siphonalia afl.
varicoss Chemnitz. Chemnitz figure, however, is of a
much more inflated shell.

Two other species have been described from Japan
which resemble A. okinawa and could be related to it
although their past generic assignment gives no indi-
cation of it. One is Microfusus acutispiratus Sowerby
which Kuroda and Habe (1952, p. 70) list as Nassaria
acutispirata. The other is Fusus coreanicus Smith.
A specimen from the Pleistocene of Japan which Yoko-
yama (1922, pl. 2, fig. 10) identified as this species was
reidentified by Taki and Oyama (1954, pl. 22, fig. 10)
as Searlsia fuscolabiata (Smith).

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17447 (figured type).

Genus GRANULIFUSUS Kuroda and Habe 1952
Type: Fusus niponicus Smith.
Granulifusus niponicus (Smith)
Plate 3, figure 32; plate 4, figures 6-7

Fusus niponicus Smith 1879, Zool. Soc. London Proc., p. 203, pl.
20, fig. 34.

Fusus suboblitus Pilsbry, 1904, Acad. Nat. Sci. Philadelphis
Proc., p. 18, pl. 1, fig. 5.

?Fusus rufinoides. Schepman, 1911, Resultats Siboga Expeditie,
Mon. 49-1d, pt. 14, p. 291.

Fusus niponicus. Yokoyama, 1922, Tokyo Imp. Univ. Coll. Sci.
Jour., v. 44, art. 1, p. 52, pl. 2, fig. 11.

Fusinus niponious musashiensis Makiyama, 1922, Geol. Soc.
Tokyo Jour., v. 29, p. 168. (Comments in Japanese.)

According to Pilsbry, the type of . suboblitus had
been in the collection of the Academy for years prior
to its description in 1904 without any other specimens
becoming known. Yokoyama apparently was first tc
realize that A. suboblitus Pilsbry is the same as A.
niponicus which had been poorly figured. Only one
dead specimen was obtained by the Albatross Expedi-
tion from Japan. In the Philippines, however, the

Albatross Expedition obtained over 65 specimens from
33 stations, indicating, possibly, that the center of dis-
tribution for the species is in the Philippines. Schep-
man reported Fuscus rufinoides from the Arafura Sea
in his account of the mollusca collected by the Siboga
Expedition, but his specimen has a straighter canal
than typical F. rufinoides and compares more with A.
néponicus in this respect. Likewise, the specimen fig-
ured by Koperberg (1931, pl. 2, fig. 32) from Plio-
cene and Pleistocene beds of Timor as 7. rufinoides may
also be more closely related to A. niponicus. Koper-
berg’s specimen shows rather strong crenulations on the
inside of the inner lip. No such crenulations can be
seen on the Okinawan fossils, but on the Recent speci-
mens from the Philippines they occur on about 1 in 10.
Occasionally they are well back in the interior and
do not reach the edge of the lip.

As pointed out by Koperberg, the species in question
are closely related to two European fossils, 7. four-
nouer: Mayer from the Oligocene of Italy, and 7. pus-
tulatus Bellardi and Michelotti from the Miocene of
Italy. Both of these species were included under the
subgenus A ptyxis by Cossmann, but they do not appear
to be related to F. syracusanus Linné, the type of
Aptyais.

Yokoyama (1920, p. 49, pl. 2, fig. 7) figured another
specimen from the Pleistocene of Japan as Fusus ni-
ponicus, but it belongs to another species. Taki and
Oyama (1954, pl. 3, fig. 7) reidentified it as Granuli-
fusus makiyamai (Otuka).

Distribution: Miocene, (Yonabaru clay member) Okinawa
and Takabanare-shima, Okinawa gunto; Pleistocene, Japan;
Recent, Japan, Philippines, Indonesia.

Localities: Yonabaru clay member, 17445, 17448 (figured),
17476 (figured). Station 17476 could be in the Shinzato tuff
member.

Comparative bathymetric data: The type comes from a depth
of 52 fathoms (Smith). The Japanese specimen in the Albatross
collection comes from a depth of 58 fathoms and one specimen
from the Philippines is from 50 fathoms. The remaining 32
stations in the Philippines are fairly evenly distributed between
105 and 385 fathoms.

Genus STREPTOCHETUS Cossmann 1889

Type: Fusus intortus Lamarck.

Cossmann made this genus the basis for a new sub-
family of the Fusidae. To it were referred the Latirus-
like fusids having tilted subnaticoidal protoconchs and
moderately elongate to elongate twisted canals. The
type comes from the Eocene of the Paris Basin, and
species referable to it are present in the Eocene and
Oligocene of North America. Fasciolaria (Fasciolaria)
suryai Beets (1941, p. 104, pl. 6, figs. 217-218) from
the upper Miocene of Borneo may be a Streptochetus
but the details of the columella are not clearly shown.
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Streptochetus paeteliana riukiuana, n. subsp.
Plate 4, figure 10

This form is very closely related to a Recent species
figured by Kiister and Kobelt (1874, p. 71, pl. 18, fig.
2-3) as Turbinella paeteliana Kobelt, believed to be
from China. Kiister’s figure seem to be of a form
with a slightly higher spire, and possibly a greater
number of axials (5 to 6 being visible from an angle)
as opposed to 4 on the holotype of riukivena. Hedley
(1912, p. 149, pl. 43, fig. 34) described a variety of
the species from the Gulf of Carpentaria, Australia, as
Latirus paeteliana var. carpentariensis. Hedley dis-
tinguished his variety only by stating that compared
with the typical form it had the same number of whorls
at three-quarters the shell size. In this respect, as
well as in the number of axials on each whorl, the
Okinawan fossil appears to be more like the Australian
variety.

Another closely related species from the Pliocene of
Timor was illustrated by Tesch (1915, pl. 81, fig. 118)
as Latirus madiunensis Martin. However, it is doubt-
ful if the Timor form is the same as Martin’s species
which comes from the Pliocene of Java. The Timor
form appears to have a shorter, less twisted columella
than riukivana.

Holotype (USNM 562715) measures: height 34.5 mm, diam-
eter 14.2 mm.

Type locality : Yonabaru clay member, 17451.

Distribution : Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17451 (figured type).

Genus PERISTERNIA Méirch, 1852

Type: Turbinella nassatula Lamarck.

Peristernia generally has been classified as a fascio-
larid related to Latirus, but it has a tilted subnaticoidal
protoconch like that of the fusinids, and species
referred to it appear to merge with forms having
longer canals referable to Streptochetus. Probably it
is better to regard Peristernia as a separate genus but
its relationship with Streptochetus is very close.

Peristernia preluchuana, n. sp.
Plate 8, figure 25

Shell less than medium size for the genus, moder-
ately inflated, aperture slightly shorter than the spire,
whorls rounded with a subsutural suleus. Protoconch
unknown. Aperture subovate with a relatively short
slightly twisted siphonal canal and a sharp anal notch
at the posterior end. Quter lip with several narrow
elongate lirations within. Parietal wall and columella
with a thin but well defined callus which is closely
appressed on the parietal wall but becomes progres-
sively detached along the columella and is slightly

raised below the columellar twist. Columella with a
narrow fold along the edge of the truncation, opposite
a narrow diagonal fold on the inside of the outer lip,
the two forming a very narrow constriction at the
entrance to the siphonal canal. Axial sculpture
strong, the axial ribs (6 visible from an angle) not
extending across the subsutural collar and dying out
rather abruptly at the base of the whorl; spiral sculp-
ture consisting of moderately strong rounded spirals
with an occasional interstitial thread, the spirals
slightly stronger on the columella than on the
peripheral region.

Holotype (USNM 562832) measures: height 17.8 mm diam-
eter 9.4 mm.

Type: Shinzato tuff member 17456.

This species appears to be very closely related to
Peristernia ustulata var. luchuana Pilsbry. The rela-
tionship is probably closer than that of the variety
luchuana to typical P. ustulata, and in the writer’s
opinion Zluchuana should stand as an independent
species. Peristernia preluchuana has a slightly more
abrupt basal constriction and a slightly longer and
slenderer canal than P. luchuana, and in addition the
inner lip is partly detached whereas in P. luchuana it
is not. Even the finest details of sculpture appear to
be identical in the two species, however. Peristernia
preluchuana is also related to Streptochetus paetelli-
ana but has a much shorter canal. Moreover, the pecu-
liar folds on the base of the columella and outer lip
that partly constrict the entrance to the canal are well
developed on both 8. paetelliana and P. preluchuana
but P. luchuana seems to lack this structure. It is pos-
sible that P. preluchuana despite its great similarity to
P. luchuona, and its short canal, should really be
placed in Streptochetus.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities : Shinzato tuff member, 17456 (figured type).

Superfamily VOLUTACEA
Family OLIVIDAE
Subfamily OLIVINAE

Genus ANCILLA Lamarck 1799
Type: Voluta ampla Gmelin.
Subgenus BARYSPIRA P. Ficher 1883
Type: Ancilla australis Sowerby.
Ancilla (Baryspira) cf. A. (B.) albocallosa (Lischke)
Plate 4, figure 11; plate 8, figure 32; plate 14, figure 3

Ancillaria  albo-callosa Lischke, 1873, Malakozoologische
Bliitter, v. 21, p. 21; 1874, Japanische Meeres-Conchylien,
v. 8, p. 44, pl. 2, figs. 24, 25.
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?Ancilleria rubiginose. Tryon, 1883, Manual of conchology, v.
5, p. 94, pl. 38, fig. 27 ; not pl. 37, fig. 25.
?Ancilla rubiginnosae. Yokoyama, 1926, Tokyo Imp. Univ. Fac.
Sci. Jour., v. 1, pt. 9, p. 334, pl. 38, fig. 11.
?Nomura and Zinbo, 1934, Tohoku Imp. Univ. Sci. Repts.,
2d ser., v. 16, no. 2, p. 133, no. 110.
*Nomura, 1935, Tohoku Imp. Univ. Sci. Repts., 2d ser., v. 18,
no. 2, p. 134.
?Ancilla albocallosa. (Hirase) Taki, 1936, Handbook of il-
lustrated shells, pl. 113, fig. 8.
?Yabe and Hatai, 1941, Japanese Jour. Geology and Geog-
raphy, v. 18, nos. 1, 2, p. 75.

Nomura suggested that A. albocallosa, A. hinomo-
toensis Yokoyama (1922, p. 48, pl. 2, fig. 5), and 4.
okawai Yokoyama (1923, p. 7, pl. 1, figs. 4-7) were
all varieties of A. rubiginosa Swainson. In my opinion
Yokoyama’s fossil species are distinct. Furthermore,
specimens in the U.S. National Museum do not bear
out the identity of 4. albocallosa and A. rubiginosa, but
indicate that the white callus in advance of the aper-
ture, while always present on A. albocallosa is never
present on A. rubiginosa, and that the spire callus of
A. albocallosa is much darker than the color of the rest
of the whorl, whereas the spire callus of 4. rubiginosa
is lighter than the rest of the whorl. In addition, 4.
albocallosa is more inflated and has a shorter, thicker
spire. Except for the difference in inflation and thick-
ness of the spire, and a possible difference in the thick-
ness of a callus along the siphonal fasciole, it might be
difficult to distinguish uncolored fossil shells of the two
species from each other.

Although there is some range in the shape of the
shell among the numerous specimens obtained from
Okinawa, no lot of specimens appears to possess charac-
ters that would enable distinguishing it from another
lot.

Specimens from the Byoritzu beds of Formosa in
the Hayasaka collection in the U.S. Geological Survey
are labelled 4. rubiginosa (Swainson) and they are pre-
sumably the unfigured species reported by Nomura
(1935, p. 134). They are not distinguishable from
specimens figured here from Okinawa.

Two similar A4 ncilla were described from the Pliocene
of Ceram by Beets under the names A. capeduncula
and 4. commendabile. It would be impossible to say
how Beets’ species differ from the Okinawan form on
the basis of the figures alone. Ancilla asphaltoides
Beets from supposed upper Oligocene beds of Buton
(off southeast Celebes) is also related.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa; Plio-
cene, (Byoritzu beds) Formosa, (Chinen sand) Okinawa:
Pleistocene, Kikaiga-shima, ?Japan; Recent, China and Japan.

Localities : Yonabaru clay member, 17445, 17447, 17448, 17450
(figured), 17451, 17502, 17503, 17632, 17679 ; Shinzato tuff mem-
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ber, 17453, 17454, 17456, 17477, 17633 (figured) ; Chinen sand,
17481 (figured).

Comparative bathymetric data: Specimens from Japan in
the U.S. National Museum bearing bathymetric data were ob-
tained from the following depths: 39, 59, 60, 94, 124, and 65-125
fathoms.

Subgenus TURRANCILLA von Martens 1903

Type: Ancilla (Twrrancilla) lanceolata von Martens.
Ancilla (Turrancilla) cf. A. (T.) lanceolata (von Martens)
Plate 8, figure 31

?Ancillaria lanceolate von Martens, 1903, Sitzungs-Bericht der
Gesellschaft naturforschender Freunde, no. 1, p. 23; 1903,
Gastropoden der Deutschen Tiefsee Expedition, p. 110,
pl. 3, fig. 10.

?Ancilla suavis Yokoyama, 1926, Tokyo Imp. Univ. Fac. Sci.
Jour,, sec. 2, v. 1, pt. 9, p. 334, pl. 38, fig. 17.

This species and its related forms can be distinguished
from the group of A. albocallosa by differences that are
probably subgeneric. The shell is decidely more
slender, and the basal or anterior callus is broader. If
there are any incised spiral grooves on the base of the
whorl, as in the A. albocallosa group, they are covered
completely by callus. T cannot determine whether A4.
sauwvis Yokoyama is identical with the species figured
here but certainly both are very closely related to 4.
lanceolata.

Ancilla miserula Yokoyama (1928b, p. 343, pl. 66,
fig. 16) from the Takajo formation (Pliocene) of
Japan has a similar basal callus but the figured speci-
mens at least are shorter and more inflated. Beets
described another related form from supposed Oligo-
cene beds of Butan (off southeast Celebes) as A.
stupaeformis.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa; Plio-
cene, ?(Chinen sand) Okinawa, ?(Hijikata formation) Japan
(as A. suawis Yokoyama) ; Recent, BEast Africa, Indian Ocean
and the Philippines.

Localities : Yonabaru clay member, 17447 ; Shinzato tuff mem-
ber, 17453 (figured), 17454, 17456 ; ?Chinen sand 17482b.

Comparative bathymetric data: Numerous specimens were
obtained by the Albatross in the Philippines from depths ranging
from 182 to 530 fathoms, the largest specimens being from 310
and 415 fathoms.

Ancilla (Turrancilla) chinenensis, n. sp.
Plate 8, figure 30

Shell of less than medium size, moderately slender,
spire moderately elongate, aperture less than half the
length of the shell. Protoconch not well preserved,
but apparently small and blunt. Outer lip of moderate
thickness but with a slight recess near the edge, ap-
parently the position of the operculum when with-
drawn. Inner lip appressed, callus moderately thin,
with a narrow elongate nearly vertical raised ridge op-
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posite the parietal attachment of the aperture and
forming a crude anal canaliculate notch. Columella
moderately thick, with several fine folds which con-
verge to form three stronger folds at the base of the
columella ; columella set off by a moderately deep basal
sulcus. Exterior of shell sculptured only by growth
lines, spire callused and smooth, base of whorl callused
with no spiral lines visible above it.

Holotype (USNM 562837) measures: height 234 mm, di-
ameter 8 mm.

Type locality : Shinzato tuff member, 17633.

This species is more slender and has a higher spire
than specimens of A. cf. lanceolata of comparable size.
Furthermore, the basal spiral callus of A. chinenensis
descends at a slightly greater angle from the horizontal.
Tesch (1915, p. 43, pl. 79, fig. 91) figured a specimen
from the Pliocene of Timor as Ancillaria aff. nuda
Martin which was later renamed Ancillaria (Ancilla)
teschi by Koperberg (1931, p. 71). Tt is related to
both A. chinenensis and A. lanceolata and appears to be
intermediate between the two.

Occurrence: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: ‘Shinzato tuff member, 17633 (figured type).

Comparative bathymetric data: The Albatross Collection con-

tains some nearly identical Recent specimens from the Philip-
pines obtained at depths of 262 and 502 fathoms.

Genus ANCILLINA Bellardi 1882

Type: Ancillaria pusilla Fuchs.

According to Wenz, Aneillina occurs in the Oligocene
and Miocene of Europe and questionably of North
America. However, I regard a living Hawaiian species
and a fossil described here from Okinawa as belong-
ing to this genus.

Ancillina iwaensis, n. sp.
Plate 4, figure 12

Shell small, moderately inflated, spire longer than the
aperture, early whorls expanding more rapidly than
the later whorls. Protoconch conical, smooth and
polished and consisting of about two whorls; passing
into the early adult whorls without any change in shape
or sculpture, a mottled coloration beginning at about
the third whorl being taken as the termination of the
protoconch. Aperture subovate with a narrow groove
formed partly by callus at the posterior end, and ex-
panded at the anterior end to form a very short but
moderately wide canaliculate notch. Outer lip thin.
Columella short, with a slightly basal truncation. Ex-
terior smooth and glabrous where not callused, with two
closely set but rather strong incised spiral lines at the
base. Callus of moderate width on the columella.
Parietal callus slightly thicker than the columellar

callus and extending to about midway between the pos-
terior end of the aperture and the suture above so that
its trace forms a callus on the lower half of the ex-
posed part of the spire whorls, leaving the upper half
uncallussed. The callus starts at about the beginning
of the fifth whorl including the protoconch so that about
the first three adult whorls have no callus. Another
spiral callus covers the fasciolar region at the base.

Holotype (USMA 562717) measures: height 8 mm, diameter
3.1 mm.

Type locality : Yonabaru clay member, 17451.

This species may be related to the several forms from
the west coast of South America which Tryon (1883,
p. 67, pl. 15, figs. 70-73) collected under the name of
Olivella columellaris Sowerby. A form which is un-
doubtedly closely related is living around the Hawaiian
Islands but it remains unpublished in a Dall manu-
seript.

Distribution : Miocene, (Yonabaru clay member) Okinawa.

Localities : Yonabaru clay member, 17451 (figured type).

Comparative bathymetric data: The Hawaiian form was ob-

tained from depths of 259 to 382 fathoms, 10 stations being

represented.
Genus OLIVA Bruguiére 1789

Type: Voluta porphyrie Linné.
Oliva mustellina paucicallosa, n. subsp.

Plate 4, figures 8, 13

The form so named is very closely related to the
Recent O. mustellina Lamarck. Its spire is very low
and barely projects above the rim of the penultimate
whorl. It resembles in this respect the lowest spired
variants of 0. mustelling but individuals of the Recent
form with nearly plane spires are rare. Its main dif-
ference is in the strength and shape of the spiral cal-
losity. Typical O. mustellina has a rather heavy
callus which rises well above the rim of the penultimate
whorl and just obscures the rim of the penultimate
whorl so that the callus has the appearance of a
rounded, raised open spiral. A narrow groove between
the callus and the outer rim forms the open track of
the spiral.

The subspecies paucicallosa has a relatively thin cal-
lus which rises to a sharp rim parallelling the rim of
the penultimate whorl. The rim of the whorl and the
rim of the callus thus form a neat double spiral, the
two tracks of which are separated by a space about
half the width of the space between the callus rim and
the rim of the outer whorl (fig. 8).

Holotype (USNM 562714) measures: height 25 mm, diameter
12 mm.

Type locality : Yonabaru clay member, 17449.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17449 (figured type).
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Oliva ispidula (Linné)
Plate 4, figure 14

Voluta ispidula Linné, 1758, Systema naturae, ed. 10, v. 1, p. 730.

Oliva ispidula. 'Tesch, 1915, Paliontologie von Timor, v. 5, p.
41, pl. 79, fig. 86.

Oliva ispidula. Nomura, 1935, Tohoku Imp. Univ. Sci. Repts.,
24 ser., v. 18, no. 2, p. 133, pl. 7, fig. 16.

No attempt is made to distinguish between the numer-
ous varieties of this species or to deal with its volumi-
nous synonymy. The specimen here figured compares
favorably with those figured by the above mentioned
authors.

Distribution: Miocene, (Yonabaru clay member) Okinawa,
Java, Sumatra; Pliocene; Java, Sumatra, Timor; Pleistocene,
Formosa ; Recent, Indo-Pacific region, north to Japan.

Localities: Yonabaru clay member, 17502 (figured).

Oliva aff. 0. australis Duclos
Plate 4, figures 15-16

The form so identified is probably the young of
0. australis or a closely related species. A specimen
having similar proportions was figured by Martin
(1906, pl. 9, fig. 144) as O. acuminate Lamarck. This
does not appear to be the same species as the one figured
by Cossmann (1903) from Karikal, India, as Olivancil-
laria (Aragonia) acuminate (Lamarck).

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17451 (figured).

Genus OLIVELLA Swainson 1831
Type: Oliva dama Mawe.
Olivella sp. aff. 0. fulgurata (Adams and Reeve)
Plate 4, figures 21, 23-25

?0live fulgurata Adams and Reeve, 1850, Zoology of the voy-
age of HM.S. Semarang, Mollusea, p. 31, pl. 10, fig. 12.
The species of Olivella have not been satisfactorily
discriminated partly because the habitat of many of
the described species is not known. Olivella fulgurata
came from the China Sea, however, so that it probably
is the valid name of one of the western Pacific species.
In shape the Okinawan fossils agree closely with the
form figured by Marrat (1870, pl. 24, fig. 425) as O.
fulgurata. The species was described as having a red-
dish tinge on its columella, but no specimens in the
U.S. National Museum collection have a reddish colu-
mella. Most of the unsorted specimens from Japan and
the China coast have a white or brownish columella,
and a lot from the Bonin Islands has a purplish colu-
mella. The latter species may be close to 0. nota Mar-
ratt from Vancouver Island. Kuroda and Habe (1952,
p. 74) list 0. nota as a species occurrying in the Ryukyu
Islands.

Distribution : Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17449 (figured), 17503
(figured), 17632 (figured).

Comparative bathymetric data: Specimens very similar to the
Okinawan fossils were obtained by the Albatross Expedition in
the Philippines at depths ranging from 49 to 340 fathoms.

Family MITRIDAE
Subfamily VEXILLINAE
Genus PUSIA Swainson 1840

Type: Mitra microzonias Lamarck.

The species here described are referable to Pusia as
currently used, but it is possible that the much inflated
species with large axial ribs such as P. patriarchalis
and P. tuberosa and the new species are at least sub-
generically distinet from P. microzonias.

Pusia meganodosa, n, sp.
Plate 19, figure 19

Shell over medium size for the genus, moderately
inflated, whorls subrounded to subangulate, spire low
and broad. Protoconch unknown. Aperture moder-
ately narrow and elongate, about three-fifths the length
of the shell. Outer lip of moderate thickness. Parie-
tal callus not well preserved on the type. Columella
with three prominent folds and a weak fourth fold,
the posterior ore the strongest and most projecting
with each successive anterior fold becoming weaker.
Sculpture consisting of broad, low axial ribs (five vis-
ible from an angle) which are developed mostly above
the suture and become obsolete at or just below the
level of the suture, the axials crossed by roughly punc-
tate incised spiral lines which become obsolete at or
just below the lower limit of the axials; the lower part
of the whorl sculptured by a few weak spirals but these
lower spirals are separated from the upper ones by an
area that is smooth except for growth lines.

Holotype (USNM 563078) measures: height 18 mm, diameter
9.2 mm.

Type locality: Yontan limestone, 17652.

This species appears to be more closely related to
P. tuberose (Reeve) than to any other. It has broader
and blunter axials than P. fuberosa, however. The
spiral sculpture of P. tuberosa is present all over the
whorl with about equal development, whereas in the
new species it is absent centrally. Pusia tuberosa also
has a well developed siphonal fasciole and its columella
has a definite twist. Pusia meganodosa has a nearly
straight columella and no noticeable siphonal fasciole.

Distribution: Pleistocene, (Yontan limestone) Okinawa.
Localities: Yontan limestone, 17652 (figured type).
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Pusia cf. P. emmae (Yokoyama)
Plate 14, figure 6
Mitra emmae Yokoyama, 1920, Tokyo Imp. Univ. Coll. Sci.
Jour., v. 39, art. 6, p. 49, pl. 6, fig. 4.
?Pusia emmae. Taki and Oyama, 1954, Paleont. Soc. Japan Spec.
Paper 2, pl. 7, fig. 4.

There seems to be no way to distinguish the Oki-
nawan form from the specimen figured by Yokoyama
except that it may be a trifle more inflated—probably
an allowable variation. The species was described
from the Pliocene of Japan. Possibly the most closely
related Recent species is P. vanattai (Pilsbry), a spe-
cies which Kuroda and Habe (1952, p. 67) regard as a
synonym of Pusia aemule (Smith). The axial ribs of
P. wanattai are broadly rounded, becoming obsolete on
the lower part of the body whorl and not quite reaching
the suture above. On the Okinawan specimen the
axials are sharp, or with a sharply rounded crest, and
they extend from the suture above to the siphonal
fasciole below. There are no spiral markings other
than four strong spiral ridges on the fasciolar region.

Occurrence : Pliocene, (Nakoshi sand) Okinawa.
Localities: Nakoshi sand, 17440 (figured).

Genus UROMITRA Bellardi 1887
Type: Uromitra antegressa Bellardi.

Uromitra cophina gonzabuensis, n, subsp.

Plate 4, figures 18-19

This form, although described as a subspecies of U.
cophina Gould, can be distinguished from it by its
shorter columella and better developed subsutural col-
lar. Uromitra cophina and the new subspecies seem to
be unique, at least as far as the collections in the U.S.
National Museum are concerned, in having one or two
axial creases between each of the axial riblets. This
ranges from a single creaselike line in some individuals
to a double crease with a tiny raised foldlike liration
between them in other individuals. Some specimens
have a crease and a ridge alongside it, the other crease
not being developed. Typical M. cophina more gener-
ally has a double crease enclosing a raised line, whereas
the subspecies gonzabuensis more generally has a single
incised crease.

Holotype (USNM 562722) measures: height 12.3 mm, diam-
eter 4.5 mm ; paratype, 562723,

Type locality : Yonabaru clay member, 17449,

Distribution : Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17449 (figured type).

Uromitra aff. U. obeliscus (Reeve)
Plate 4, figure 17; plate 14, figures 5, 7-8

?Mitra obeliscus Reeve, 1844, Conchologia iconica, v. 2, Mitra,
no. 107.

?Turricule obeliscus. Tryon, 1882, Manual of conchology, v. 4,
p. 179, pl. 53, fig. 535.

Wegillum obeliscus. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 96.

There is little or no difference in sculpture between
the Okinawan fossils and Recent specimens of U. obe-
liscus the writer has seen, but there is considerable
range in the thickness of the columella, the amount of
columellar twist, and in the strength of the siphonal
fasciole in both. The fold of callus on the parietal
wall adjacent to the anal notch tends to be more hori-
zontal in U. obeliscus and more vertical in the Okina-
wan fossils. However, a specimen from the Miocene
of Java figured by Martin (1891, p. 82, pl. 12, fig. 182)
has a parietal fold like that on the specimens shown on
plate 14, figures 7-8, and in all probability this
character is also variable.

Some of the specimens which Martin included in his
Mitra javana (1879, pl. 6, fig. 2) may belong to this
species. The form identified by Tesch (1915, p. 48,
pl. 80, fig. 104) as Twurricula (Vulpecula) javana
(Martin) is another species.

The Hayasaka collection from the Upper Byoritzu
beds of Formosa, now in the U.S. Geological Survey,
includes a specimen that is identical with the specimen
from the Yonabaru clay member of the Shimajiri
formation shown on plate 4, figure 17. This species
was not reported from the Byoritzu beds by either
Yokoyama or Nomura.

Distribution : Miocene, (Yonabaru clay member) Takabanare-
shima, Okinawa gunto, ?Java; Pliocene, (Chinen sand) Oki-
nawa, (Byoritzu beds) Formosa, Java; Recent, Andaman
Islands, Philippines, Fiji Islands, Japan.

Localities: Yonabaru clay member, 17476 (figured) ; Chinen
sand, 17442 (figured), 17481 (figured).

Uromitra teschi, n. sp.
Plate 8, figure 28

MMurricula obeliscus. Tesch, 1915, Palidiontologie von Timor,
v.5,n0. 9, p. 49, plL. 80, fig. 106.

Shell of medium size, slender, whorls flattened with
well developed shoulders. Protoconch unknown. Ap-
erture less than half the length of the shell, moder-
ately narrow, but not narrowing towards the posterior
end. Outer lip not entire on the type, moderately thick
on the broken edge, not crenulate within. Inner lip
not detached, callus light except at the posterior end
where a moderately heavy callosity forms the inner
side of a weak anal notch. Columella with three well
developed folds, the uppermost the strongest. Canal
moderately elongate and gently curved. Sculpture
consisting of well-developed nearly straight axial rib-
lets, about 12 visible from an angle, and raised spiral
lirations that cross but show only weakly on the axials,
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and are separated by depressed interspaces of about
the same width or slightly wider than the spiral
lirations.

Holotype (USNM 562835) measures: height 20 mm, diameter
6.5 mm.

Type locality : Shinzato tuff member, 17633.

This species is closely related to U. obeliscus (Reeve),
differing from it mainly in having swollen shoulders
with more deeply recessed sutures and nearly straight-
sided whorls. The specimen from the Pliocene of
Timor figured by Tesch may be referable to this species
but the Okinawan form is designated the type in case
it should be found that they are not identical.

Another very closely related species was described by
Oostingh (1933, p. 93, pl. 9, fig. 92) under the name
Vexillum (Vexillum) limiticum. Tt occurs in the Plio-
cene of Java. The axials of U. limiticum appear to be
more inclined but there is little difference in other
respects.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa ; Pliocene( ?), Timor.
Localities: Shinzato tuff member, 17633 (figured type).

Uromitra fulleri, n. sp.
Plate 8, figure 29

Shell medium small, moderately inflated, spire longer
than the aperture, whorls rounded. Protoconch not
known. Aperture slightly wider at the posterior end.
Outer lip broken on type but with a sharp edge where
preserved. Interior of outer lip with a row of short
crenulations well back from the edge. Inner lip with
a thin detached edge except on the parietal wall where
it is appressed and forms a thin callus. Columella
moderately short and straight, bearing three strong
plications and a weak fourth one; upper part of pari-
etal region with another foldlike callosity that marks
the inner side of the anal notch. Siphonal fasciole
weakly developed and narrow. Whorls weakly shoul-
dered with a well defined Z'erebra-like subsutural col-
lar. Sculpture consisting of gently curved blunt to
sharp crested axial riblets (12 visible on the body
whorl) which do not diminish in strength at their up-
per end along the collar, but actually produce a slight
coronation along the sutural side of the collar, and weak
spiral threads that are present only between the axials
on the upper part of the whorls, but broad and pre-
dominating over the axial sculpture on the lower part
of the columella. Interspaces roughly V-shaped with
the base of the V located close to the right of the axials;
the left slope from the axials being longer and gentler
than the right slope.

Holotype (USNM 562836) measures: height 13.9 mm.,

diameter 5.1 mm.
Type locality : Shinzato tuff member, 17677.

The sculpture of this species recalls that of U.
cophina gonzabuensis in general pattern. Both have
the narrow groove in the axial interspaces and a well
defined subsutural collar. However, the aperture of
U. fulleri is longer with relation to the spire and the
spiral lirations on the periphery are weaker. The
greatest difference is in the strength of the spirals on
the base of the whorl and columella, those on U. fuller:
being over twice as large as on U. cophina gonzabuensis.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities : Shinzato tuff member, 17677 (figured type).

Uromitra aff, U. lirocostata (Cossmann)
Plate 14, figure 14

Turricula lirocostata Cossmann, 1903, Journal de conchylio-
logie, v. 51, no. 2, p. 124, pl. 4, fig. 15, 16.

There is some range in shape in the Okinawan speci-
mens referred to this species. Some have a sharp even
taper, whereas others are more inflated, comparing
more with Cossmann’s figured specimen. All have
identical sculpture, however. The sculpture at the base
of the whorl, consisting of a single strong spiral and a
weaker spiral above and below it, the weak spirals sep-
arated from the strong spiral by a broad, shallow inter-
space, is especially characteristic.

The Hayasaka collection from the upper Byoritzu
beds of Formosa contains several specimens of what
may be the same species, although they are worn. They
were labelled Vewillum (Pusia) gembacanum Martin,
a species described from the lower Miocene of Java.
How closely related the Javanese species is to U. Zro-
costata from the Pliocene of Karikal, India, as well
as to the Formosan and Okinawan forms tentatively
assigned to it is difficult to determine from the pub-
lished figures, but the sculpture at the base of Martin’s
species appears to be different.

Distribution : Pliocene, (Nakoshi sand) Okinawa, ?(Karikal)
India, ?(Byoritzu beds) Formosa.

Localities : Nakoshi sand, 17440 (figured).

Subfamily MITRINAE
Genus MITRA Lamarck 1798

Type: Mitra episcopalis Linné (=Mitra mitra
(Linné)).

Montfort is generally regarded to have designated
the type of Mitra. However, it appears that a clear
case for regarding M. episcopalis as its type by tauton-
ymy rather than by original designation can be made
since M. episcopalis is typical Mitra mitra. Voluta
Mitra was one of the few cases where Linné used sub-
species. The name Mitra is printed in both the 10th
and 12th editions in the same font as other Linnean
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species but with no diagnosis or indications. Under it
are two names printed in italics, episcopelis and po-
palis, obviously intended to be of subspecific rank.
That Mitra was used in a specific sense is borne out by
Linné’s use of Voluta Mitra in the Museum Ludovicae
Ulricae where indications of both episcopalis and pa-
palis are included but neither subspecific name is used.
Linné appears to have believed, therefore, that where
subspecies are used all must be named and that no one
of them is to be regarded as being the typical form.
Miiller, in his free German version of the 12th edition
of the Systema naturae (Natursystem, p. 431, Niirn-
berg, 1775), lists Voluta Mitra, under which he gives
some of Linné’s indications of episcopalis, and Voluta
Mitra papalis under which he gives some of Linné’s in-
dications for that form. Miiller thus anticipated the
modern practice of regarding one of a number of sub-
species as the typical form of the species. It seems,
therefore, that the name Mitra episcopalis commonly
used should give way to Métra mitra, and as such should
automatically become the type of the genus. Mitra
papalis (Linné) is now regarded by most authors as a
distinct species.

Authorship of Mitra was long credited to Lamarck,
1799, with Voluta episcopalis the type by monotypy.
Dall concluded in 1905 (U.S. Natl. Museum Proc., v.
29, p. 428) that the name should be credited to Martyn,
1786, and designated Mitra tessellata Martyn the type.
In 1923 (Naautilus, v. 37, no. 2, p. 45) however, he re-
marked that both Meuschen (Index Museum Gronovi-
anum, p. 299, 1781) and Linné (Systema naturae, ed.
10, p. 732, 1758) used Voluta with the “name Mitra
intercalated, presumably in a subgeneric sense”. As
already stated, Mitrae is printed in roman in the Sys-
tema, as are all Linnean species, whereas episcopalis
and papalis are in italics indicating that they are sub-
species and not species. It does not seem possible,
therefore, to construe Mitra as a subgenus of Linné.
Recently it has been shown that Martyn’s system of no-
menclature is non-Linnean and consequently invalid.

Authorship of Mitra does not revert to Lamarck,
1799, however, since it has been ruled that the generic
names that first appeared on plates in the Encyclopédie
Méthodique, 1798, are valid. The name goes, therefore,
either to the author of the Encyclopédie Méthodique
or to Roeding, both 1798. The writer is indebted to
Dr. Harold Rehder for pointing out that the Encyclo-
pédie Méthodique antedates Roeding. According to
Sherborn and Woodward, plate 369 of the Encyclo-
pédie Méthodique was issued in 1798 (An. vi). An vi
(the year 6 of the Revolutionary Calender) ended
September 22, 1798, whereas the Bolten Catalogue of
Roeding is thought to have been issued in November

or December of 1798, the introduction being dated
September 1798, and notices that it could be obtained
by mail first appearing in January 1799.

Lamarck rather than Bruguiére is here regarded as
the author of plates 369-377 of the Encyclopédie
Méthodique. Livraison 64 containing plates 287 to 390,
and livraison 84 containing plates 391 to 588 are both
supposed to have been issued under the supervision of
Lamarck and others, even though the plates of livrai-
son 64 and some of the plates of livraison 84 were pre-
pared by Bruguiére. It islikely that some of the plates
of livraison 64, including those of Mitra, were also pre-
pared by Lamarck. This is suggested by the fact that
Lamarck makes no mention of Mitra among the genera
said to be restricted by Bruguiére in the Encyclopédie
in his discussion of it in the 1799 Prodrome, and fur-
thermore, Mitra does not appear in Bruguiére’s generic
list (Tableau systematique des Vers) in the introduc-
tion to the Encyclopédie Méthodique. In spite of the
possibility that some of the names in both livraisons
64 and 84 are Bruguiére’s, there is no clear statement
that this is the case, as required in the new rules of
zoological nomenclature. Consequently, they should be
credited to Lamarck.

Regardless of whether Bruguiére, Lamarck 1799 or
1798, or Roeding is considered the author of the genus,
or of how the type was designated, there has really
never been any misunderstanding of its type species
outside of the temporary acceptance of the names of
Martyn.

Subgenus NEBULARIA Swainson 1840

Type: M. (N.) contracta Swainson. (=7Voluta ab-

batis (Chemnitz) Dillwyn, not. Mitra abbatis Perry).

Mitra (Nebularia) aff. M. (N.) chrysostoma Broderip
Plate 17, figure 21

?Mitra chrysostoma Broderip, 1836, Zool. Soc. London Proc.,
p. 194,

Mitra (Strigitella) chrysostoma. Tryon, 1882, Manual of
conchology, v. 4, p. 155, pl. 46, figs. 330, 331.

?Strigatella chrysostoma. Dautzenberg, 1935, Mus. royal
d’Historie nat. de Belgique Mém., hors ser., v. 2, pt. 17,
p- 101. (With extended synonymy.)

The specimens so identified appear to belong to the
group which Tryon included under the names chryso-
stoma Swainson and scutulate Lamarck. The synon-
ymy of this group is involved and I am not in a posi-
tion to determine which of the names included in it
might be valid species so that no closer identification
is attempted.

Distribution: Pliocene, (Naha limestone) Okinawa; Pleisto-
cene (?), (Yontan limestone) Okinawa.

Localities: Naha limestone, 17673 (figured); Yontan lime-
stone, ?17550.

Comparative bathymetric data: Mitra chrysostoma is a reef
dweller.
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Mitra (Nebularia) ef. M. (N.) hanleyana Dunker
Plate 17, figure 14

?*Mitra hanleyana Dunker, 1877, Malakozoologische Blitter,, v.
24, p. 70.
?Dunker, 1882, Index Molluscorum Maris Japonici, p. 51,
pl. 2, figs. 6, 7.
?Hirase, 1936, A collection of Japanese shells, pl. 100, fig.
10.

Although Tryon listed this among his undetermined
species, it is actually one of the more striking and
easily recognizable species of Mitra. The Hirase col-
lection in the U.S. National Museum contains two speci-
mens, one about the same size and identical with the
one figured by Dunker. Another specimen is present
from Fokien Province, China.

Mitra hanleyana is one of the few Mitra that has re-
curving growth lines below the suture, due to a back-
ward curve of the outer lip close to the suture. The
Okinawan fossil fragment shows growth lines that re-
curve rather strongly, and the details of the sculpture
compare with those of M. hanleyana, although perhaps
the incised lines which in both forms are punctate, are
not quite as deep.

Mitra hanleyana is probably the Mitra wrighti of
Crosse (see Tryon, 1882, pl. 34, fig. 44), described a
year later, but whether or not it is the same as M.
inquinata Reeve, with which M. wrighti was synony-
mized by Tryon is debatable.

Distribution : Pliocene, (Naha limestone) Okinawa ; Recent,

China coast, Ryukyu Islands, Japan.
Localities: Naha limestone, 17484 (figured).

Subgenus CANCILLA Swainson 1840

Type: Mitra isabella Swainson.
Mitra (Cancilla) yokoyamai Nomura

Plate 14, figure 9

Mitra isabella. Yokoyama, 1928, Imp. Geol. Survey Japan
Rept. 101, p. 35, pl. 2, fig. 1.

Mitra (Scabricola) yokoyamai Nomura, 1935, Tohoku Imp.
Univ. Sci. Repts., 2d ser., v. 18, no. 2, p. 138, pl. 7, figs.
25a, b.

The specimen figured here from Okinawa appears to
be identical with the specimens figured by both Yoko-
yama and Nomura. Several specimens identified as
this species are in the Hayasaka collection from For-
mosa and came from both the Tslsyd sandstone and
Shiko beds, both of which are referable to the “upper
Byoritzu” of Yokoyama. All of the specimens in the
Hayasaka collection have somewhat sharper spiral
lines than the Okinawan form and, as far as can be
observed from the photographs, they are sharper than
those on the specimens figured by Yokoyama and
Nomura. Furthermore, the aperture on the specimens
in the Hayasaka collection is over three-fifths the
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height of the shell whereas on the Okinawan species it
is less than half the height and on Yokoyama’s speci-
men it is only slightly more than half. However, the
base of the columelta on the Okinawan specimen was
broken and repaired and it might once have been com-
parable in height to that of M. yokoyamai. At any
rate neither J/. yokoyamai nor the specimen from Oki-
nawa referred to it is regarded as being conspecific
with the species present in the Hayasaka collection.

The latter are more like an Australian species Mitra

pia Dohrn (see Tryon, 1882, pl. 41, fig. 189) although

Tryon says that M. multilirata A. Adams, supposedly

from China, may be the same species.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Chinen
sand) Okinawa.

Localities : Chinen sand, 17481 (figured).

Mitra (Cancilla) filaris (Linné)
Plate 14, figure 11

Volutae filaris Linné, 1771, Mantissa, p. 548.

Mitra filosa gracilis Philippi, 1850, Zeitschrift fiir Malakozo-
ologie, no. 2, p. 26. (Not Mitra gracilis Wood, 1828.)

Mitra (Cancille) filaris. Dautzenberg and Bouge. 1923, Journal
de conchyliologie, v. 67, no. 2, p. 107.

Mitra (Cancilla) filaris var. gracilis. Dautzenberg, 1935, Mus.
royal d'Histoire nat. de Belgique Mém., hors ser., v. 2,
pt. 17, p. 17. (With further synonymy.)

Mitra (Cancilla) filaris. Nomura, 1935, Tohoku Imp. Univ.
Seci. Repts., 2d ser., v. 18, no. 2, p. 138, pl. 7, fig. 24,

Hirase, 1936, A collection of Japanese shells, pl. 101, fig. 1.

Two closely related forms, one slender with a high
spire, and the other more inflated and with a low spire
are living. Considerable difference of opinion has
existed among authors as to which is the typical form
and which the variety or subspecies. At least the
name gracilis of Philippiis a homonym.

Both the Okinawan fossil and the form figured by
Nomura from Formosa appear to be identical with the
slender living form. This species is not present in the
Hayasaka collection from the Byoritzu beds.

The specimen figured by Hirase was reidentified by
Taki ((Hirase) Taki, 1951, pl. 101, fig. 1) as Mitra
praestantissima Roeding (M. filaris auct., non Linné)
and Kuroda and Habe (1952, p. 66-67) use the same
synonomy. In addition, the latter authors use “gra-
cilis Reeve”, the quotations theirs, as the name of a
living Japanese species. I follow the interpretation
of Dautzenberg and Bouge of 1923 and Nomura in
regarding the slender form as typical filaris. Mitra
circula Kiener of Martin (1891-1922, pl. 11, fig. 172)
from the Pliocene of Java appears to be this species.
Presumably this is the J/. circulate which Tryon (1882,
p. 208) regarded as a synonym of M. filaris.
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Distribution : Pliocene, (Byoritzu beds) Formosa, (Chinen
sand) Okinawa; Recent, Indonesia, Philippines, Japan, South
Pacific and Hawaii.

Localities: Chinen sand, 17442 (figured).

Mitra (Cancilla) ef. M. (C.) flammea Quoy and Gaimard
Plate 14, figure 10

Mitra (Cancilla) flammea. Nomura, 1935, Tohoku Imyp. Univ.
Sci. Repts., 2d ser., v. 18, no. 2, p. 139.

Mitre flammea. Yabe and Hatai, 1941, Japanese Jour. Geology
and Geography, v. 18, nos. 1, 2, p. 75.

Only a fragment of the spire was obtained, but it
appears to be similar in shape to the specimen figured
by Nomura. A specimen from the Byoritzu beds of
Formosa in the Hayasaka collection is identical.

Distribution: Miocene, Java, Sumatra, Borneo, Nias; Plio-
cene, Java, Timor, Ceram, (Byoritzu beds) Formosa, (Chinen
sand and Nakoshi sand) Okinawa ; Recent, Australia to Japan,
Polynesia north to Hawaii.

Localities: Chinen sand, 17442 (figured),
Nakoshi Primary School (Yabe and Hatai).

Nakoshi sand,

Mitra (Cancilla) yonabaruensis, n. sp.
Plate 4, figure 29

Shell of medium size, medium slender, whorls evenly
rounded, spire of medium height. Protoconch not pre-
served on the specimens at hand. Aperture narrow,
about half the length of the shell. Outer lip moder-
ately heavy, but with a sharp edge, not crenulate
within. Inner lip not distinguishable except near
the base of the columella where a slight umbilical chink
is developed. Parietal callus very thin and a part of
the sculpture on the parietal wall appears to be dis-
solved in advance of the aperture. Columella bearing
two strong folds and a weak third fold, and on some
specimens a very weak fourth fold. Sculpture consist-
ing of well developed raised, flattened spirals which on
the young whorls are narrower than the depressed
interspaces, but which become broader than the inter-
spaces on the later whorls, especially on the lower part
of the whorl, wider and narrower spirals alternating
on the central and lower part of the body whorl on
some specimens; growth lines forming small axially
elongate or punctate pits between the spirals.

Holotype (USNM 562735) measures: height 21.5 mm, di-
ameter 7.5 mm.

Type locality : Yonabaru clay member, 17451,

This species is probably related to Métra (Chrysame)
semari Beets (1941) from the upper Miocene of Mang-
kalihat, eastern Borneo, but seems to be more slender
and the spiral ribs are more irregular,

How closely related this species is to other forms with
broad spiral ribs in the adult stage, such as M. granati-
naeformis and the related M. junghuhni Martin is not

certain. Cancille with this type of sculpture are more
common in the Miocene in the Indo-Pacific region.
Mitra strigillata Sowerby, a species of unknown hab-
itat, has broad spiral ridges on the adult whorls, but
has a low spire and the shoulders are rather strong.
1t is probably related to A. philippinarum A. Adams.
Distribution: Miocene, (Yonabaru Clay member) Okinawa.

Localities: Yonabaru clay member, 17451 (figured type),
17503.

Mitra (Cancilla) aff. M. (C.) menkrawitensis Beets
Plate 4, figure 30

WMitra (Cancilla) menkrawitensis Beets, 1941, Verhandelingen
van het Geologisch-Mijnbouwkundig Genootschap voor
Nederland en Kolonien, Geologische Serie, v. 13, Eerste
Stuk, p. 116, pl. 6, figs. 239, 240.

The form figured here from Okinawa is very closely
related to the eastern Borneo form, so much so that
it is impossible to say how they might differ from the
figures alone. Since both are believed to be of upper
Miocene age, it is possible that they are identical.

Distribution: Miocene, (Yonabaru clay member) Okinawa,

?Eastern Borneo.
Localities: Yonabaru clay member, 17451 (figured), ?17502.

Mitra (Cancilla) cf. M. (C.) granatinaeformis Martin
Plate 4, figures 20, 22, 31

Mitra granatineeformis Martin, 1884, Samml. Geol. Reichs-
mus. Leiden, 1ser., v. 3, p. 86, pl. 5, fig. 87.
Mukerjee, 1939, Geol. Survey India Mem., new ser., v. 28,
mem. 1, p. 65, pl. 3, fig. 25.

Martin’s figure is not good enough for definite iden-
tification with this species, but the specimen from the
Garo Hills of Assam figured by Mukerjee appears to be
identical with the Okinawan species. Inasmuch as
Mukerjee states that his identification was made from
the figures and description, the more positive identifi-
cation is with his form rather than Martin’s.

The very young whorls have raised spiral threads,
which although flattened on top, are about as wide as
the depressed interspaces (see fig. 31, a juvenile). The
spirals widen on successive whorls, becoming so wide as
to make the interspaces appear as little more than nar-
row incised lines (figs. 20, 22).

The species figured here is very cloSely related to M.
junghuhni Martin (1879, p. 23, pl. 6, fig. 1). How close
these forms are it is difficult to say from the figures.
However, it is possible that M. junghuhni as figured by
both Martin and Tesch is the adult form of M. grana-
tinaeformis. 1In that case M. junghuhni would be the
valid name for this species.

Distribution: Miocene, ?Java, (Yonabaru clay member)

Okinawa.
Localities: Yonabarn clay member, 17449 (figured), 17502
(figured), 717632.
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Mitra (?Cancilla) sp. ind.
Plate 4, figure 28

The body whorl only of another Mitra was obtained
from the Yonabaru clay member of the Shimajiri for-
mation. It has weak axials on the upper part of the
whorl and weak spirals over the face of the whorl, be-
coming stronger on the columella.

This species may be related to Mitra pauciplicata
Yokoyama (1928b) from the Pliocene of Hyuga, but
on the basis of its smaller and more numerous axials
is probably not identical.

Locality : Yonabaru clay member, 17451 (figured).

Subgenus FUSIMITRA Conrad 1855

Type: Fusimitra millingtoni Conrad.

Mitra (Fusimitra) loochooensis, n. sp.

Plate 4, figures 26-27, 32-33

Shell medium small, slender, spire less than the
length of the aperture, whorls rounded. Protoconch
sharp pointed and consisting of about 314 smooth
whorls. Aperture narrow, outer lip thin and plain; no
inner lip. Parietal wall very weakly callussed with the
parietal sculpture dissolved away in advance of the
aperture and callus. Columella bearing three folds,
the lower very weak; base of columella simple or very
slightly reflected, some but not all specimens showing
a very weak umbilical chink; siphonal fasciolar re-
gion not swollen. Sculpture consisting of low flat
spiral lirations separated by moderately strong incised
pitted lines on the young whorls, but on the adult
whorls the incised lines become very weak and pune-
tate and are located mainly on the base of the whorl
with sometimes one or two below the suture; the central
portion of the whorl on adults showing a spiral band-
ing of different densities (color markings?) within the
shell but with no surface relief.

Holotype (USNM 562730) measures; height 193 mm,,
diameter 6 mm. Paratype (USNM 562732) measures: height
14.4 mm,, diameter 5 mm.

Type locality : Yonabaru clay member, 17451.

This species may be related to the Recent Mitra
chinensis Gray from China, but it is definitely smaller
and slenderer than that species. Furthermore, the
incised spiral lines on ckinensis are not pitted as in M.
loochooensis. The only other species described from
the Indo-Pacific area that appears to be closely related
to this species is Zurricula hirmanica Vredenberg from
the lower Tertiary of India. Vredenberg compared his
species with 7. zonalis Quay and Gaimard, a Recent
species, but the two are not closely related. Mitra
loochooensis is apparently another of the relict ele-

ments of the lower Tertiary that persisted into the
upper Tertiary in the Indo-Pacific region.
Distribution : Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17451 (holotype, para-
type and two topotypes figured).

Subfamily CYLINDROMITRINAE
Genus CYLINDROMITRA P, Fischer 1884

Type: Voluta crenulate Chemnitz.

Cylindromitra undulosa (Reeve)
Plate 17, figure 19

Mitra undulosa Reeve, 1844, Zool. Soc. London Proc., p. 185;
1844, Conchologia iconica, v. 2, pl. 24, fig. 192.
Cylindromitra undulosa. Dautzenberg, 1935, Mus. royal
d’Histoire nat. de Belgique Mém., hors ser., v. 2, fase. 17,

p. 176. (With further synonymy.)

A single specimen was obtained that resembles in
shape and sculpture the Recent species. The basal
spirals of C. undulosa are not papillose as they are on
the closely related (/. erenulata.

Distribution : Pliocene, (Naha limestone) Okinawa; Recent,

Indo-Pacific, north to Japan.
Localities : Naha limestone, 17610 (figured).

Family VASIDAE
Genus VASUM (Bolten) Roeding 1798

Type: Vasum turbinellus (Bolten) Roeding (=7Va-
sum turbinellus (Linné)).

?Vasum sp. ind.

Plate 4, figure 34

Only an anterior fragment was obtained of this shell.
Tts generic assignment is tentative but its heavy si-
phonal fasciole and broad shallow umbilicus can be
matched in several species of Vasum.

Localities : Yonabaru Clay member, 17449 (figured). Another
fragment from the Shinzato tuff member, 17456, may also be a

Vasum.
Family VOLUTIDAE

Subfamily VOLUTINAE

Genus Teramachia Kuroda 1931
Teramachie Kuroda, 1931, Venus, v. 3, no. 1, p. 45.
Prodallia. Bartsch, 1942, Nautilus, v. 56, no. 1, p. 10.

Type: 7'. tibiaeformis Kuroda.

The name Prodallia first appeared in a banquet bro-
chure honoring William Healey Dall in 1915. In this
a figure and a name “Prodallia dalli Bartsch” appeared
along with illustrations of other animals named in
honour of Dr. Dall. This was not followed by a formal
description until 26 years later, whereas in the mean-
time the genus had been described by Kuroda. In view
of the fact that the brochure was nothing more than
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a souvenir memo and not a regularly distributed scien-
tific publication, periodical, or catalog it is extremely
doubtful that it could receive favorable action by the
International Commission on Zoological Nomenclature.

Teramachia shinzatoensis, n. sp.
Plate 9, figure 1

Shell of medium size and inflation for the genus,
fusiform, whorls rounded. Protoconch not present on
type. Aperture subelliptical. Outer lip shightly flar-
ing and widest at about the lower third ; a narrow notch
at the posterior end of the aperture for the anal sinus.
Parietal wall and columella with a broad thin callus.
Columella slender and straight, bearing two weak folds
well within the aperture. Sculpture consisting of nar-
row curved axials (about 18-19 visible from an angle)
which become obsolete on the penultimate whorl, and
very weak raised spirals on the columella.

Holotype (USNM §62840) measures: height 69.8 mm., diam-
eter 23.7 mm.

Type locality : Shinzato tuff member, 17648,

Five living species of 7'eramachia have been de-
seribed ; 7'. tibiaeformis Kuroda (1931, p. 45, figs. 2-3;
also Kuroda and Habe, 1950, p. 36, pl. 5, fig. 1), the
type species from Japan, and four species collected by
the Albatross Expedition from the Philippines and de-
scribed by Bartsch (1942) under the generic name
Prodallia. 'They are, T'. dalli, the type of Prodallia,
7. smithi, T. johnsoni, and T'. barthelow:.

Teramachia shinzatoensis is most closely related to 7.
johnsoni as far as sculpture is concerned, but it differs
from that species in being less slender and its axial
sculpture becomes obsolete at an earlier stage.

Teramachia dalli differs from the Okinawan form in
having its anal sinus notch set apart from the suture
so that a deep groove lies between the suture and the
collar. 7. smithi has fewer and more widely spaced
axials and a slightly more flaring aperture. 7. barthe-
lowi is by far the smallest species of those described,
and its sculpture becomes obsolete on about the 5th
whorl.

This appears to be the first record of a fossil 7'era-
machia.

Distribution : Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities : Shinzato tuff member, 17648 (figured type).

Comparative bathymetric data: The Philippine species were
dredged from the following depths: 7. dalli, 393 and 422
fathoms; 7. smithi, 281 and 439 fathoms; 7. johnsoni, 340
fathoms; T. barthelowi, 495 fathoms. The specimen of T.
tibiaeformis figured by Kuroda and Habe has written on it,
“Tosa 100 fms.”

Genus BENTHOVOLUTA Kuroda and Habe 1950

Type: Phenacoptygma? kiiensis Kuroda (=Voluta
hilgendorfi v. Martens).

Assignment of the following species to this genus is
tentative. Benthovoluta hilgendorfi is described as
having three plaits on its columella, whereas the pres-
ent species has only two. Phenacoptygma Dall has
two columellar plaits.

Benthovoluta okinavensis, n. sp.
Plate 9, figures 2-3

Shell small, slender, fusiform, whorls gently rounded.
Protoconch small, the first whorl highly tilted and in-
volute, the next quarter-turn in the same plane as the
spire whorls. Aperture broken on type, but apparently
narrow, produced anteriorly into a slightly curved
canal. Parietal wall with a very weak callus. Colu-
mella moderately long, curved, and bearing two weak
folds. Sculpture consisting of straight or very slightly
curved axial ribs (about 6 visible from an angle) which
become obsolete on about the 5th whorl; those on the first
3 whorls reaching the suture but those on the 4th whorl
dying out below the suture.

Holotype (USNM 562841) measures:

ameter 7.4 mm.
Type locality : Shinzato tuff member, 17454.

height 27 mm, di-

This species is most closely related to a species from
the Pliocene of Japan which Yokoyama (1920, p. 48,
pl. 2, fig. 16) described under the name Mitra plicifera,
and which Taki and Oyama (1954, pl. 3, fig. 16) re-
identified as Benthovoluta hilgendorfi (v. Martens).
Yokoyama’s figure shows more axial ribs than Kuroda
and Habe's figure (1950, pl. 5, fig. 2) of B. hilgendorfi
and I am inclined to doubt Taki and Oyama’s specific
assignment, although it probably is a Benthovoluta.
Benthovoluta okinavensis has about the same number
of axial ribs as typical B. hilgendorfi but it is slenderer,
has a more pronounced constriction at the base of the
body whorl, and a slightly twisted columella of more
nearly the same thickness from top to bottom. In addi-
tion, its spiral sculpture appears from the figures to be
weaker than on B. Ailgendorfi.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities : Shinzato tuff member, 17454 (figured type), 17456.

Genus PHENACOPTYGMA Dall 1918

Type: Surculina cortezi Dall (described as Daph-
nella (Surculina) cortezi).

Although the genus Phenacoptygma was once used
in the Japanese province for the species which later be-
came the type of Benthovoluta and thereafter believed
not to be present in the western Pacific region, another
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species found fossil in Okinawa, and here figured, is
believed to be a typical Phenacoptygma. The spire is
long and slender, a character not well shown in Dall’s
figure (see Oldroyd, 1927, vol. 2, pt. 2, pl. 13, fig. 7) of
the type of P. cortezi which has a worn spire.

Phenacoptygma n. sp.
Plate 9, figures 4-5

Two fragments figured here I believe to represent
the same species but to be parts of different specimens.
The form appears to be new but it will not be described
on this fragmentary material. The columella has two
weak but well-defined folds similar to those of Bentho-
voluta okinavensis. The protoconch is small and not
well preserved but appears to be subnaticoidal and
slightly tilted. The axial ribs are nearly vertical, short
and rather weak and are developed mainly on the
upper part of the peripheral region. The subsutural
slope is moderately broad and slightly depressed. The
spiral threads on the subsutural slope are considerably
weaker than those on the periphery and base.

The figured specimens taken together indicate a shell
about 35 millimeters in length and about 8 millimeters
in diameter.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17454 (figured).

Comparative bathymetric data: The type of Phenacoptygma,
P. cortezi (Dall) came from off San Diego, California at a
depth of 984 fathoms.

Genus FULGORARIA Schumacher 1817

Type: Fulgoraria chinesis Schumacher (=T oluta
rupestris Gmelin).

Fulgoraria is one of the few genera in the Okinawan
faunas that ranges northward but not southward. It
was not found fossil in Formosa, nor is it present in
the Albatross Expedition collections from the
Philippines.

Fulgoraria aff. F. hirasei (Sowerby)
Plate 14, figure 13

?Voluta hirasei Sowerby, 1912, Annals and Mag. Nat. Hist..
ser. 8, v. 9, p. 472, fig. 1.

?Fulgoraria hirasei. Kuroda and Habe, 1950, Illustrated catalog
of Japanese shells, no. 5, p. 34, pl. 6, fig. 5.

Only the spire of a young individual was obtained.
It has prominent spiral lirations and in this respect
compares with at least three of the species illustrated
by Kuroda and Habe; 7. Aaneko Kuroda and Habe,
F. cancellata Kuroda and Habe, and F. hérasei (Sow-
erby). Its parietal callus is broad and the posterior
border takes a mnearly horizontal strike away from

the aperture for a short distance; in this respect it
compares most nearly with 7. Aérasei.

Another fragment with strong spiral lirations was
obtained from the Yonabaru clay member of the Shi-
majiri formation at station 17502 (pl. 5, fig. 2) but it
is so poorly preserved that its relationship to the other
fragment cannot be determined.

Distribution : Pliocene,

Japan.
Localities : Chinen sand, 17481 (figured).

(Chinen sand) Okinawa; Recent.

Subgenus SAOTOMEA Habe 1943

Type: Fulgoraria delicata (Fulton) (=7Voluta deli-
cata Fulton).

Fulgoraria (Saotomea) delicata (Fulton)
Plate 5, figure 1; plate 9, figure 6

Volute (Fulgoraria) delicate Fulton, 1940, Malacological Soc.
London, v. 24, p. 31, pl. 2, fig. 2.

Fulgoraria (Saotomea) delicata. Kuroda and Habe, 1950, I1-
lustrated catalog of Japanese shells, no. 5, p. 35, pl. 5,
fig. 4.

The subsutural collar of this species has a tendency
to become decorticated, and in some specimens where
this has happened the suture appears large and open.
There is some variation in the strength of the spiral
lines among the numerous specimens at hand, some
being nearly smooth whereas others have spirals of
equal strength all over the whorls.

Fulgoraria delicata has not been reported previously
as a fossil although other species have been found
fossilin Japan. Among them are a species in the Plio-
cene of the Miura Peninsula which Yokoyama identi-
fied as Voluta megaspira Sowerby and which Otuka
(1949, p. 3804) renamed Fulgoraria (Psephaea)
kamakurensis.

Fulgoraria delicata can be distinguished from the
F. kamakurensis group by its high angulate shoulder
and concave subsutural slope.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa ; Recent,
Japan.

Localities : Yonabaru clay member, 17445 (figured) ; Shinzato
tuff member 17454, (figured), 17677.

Genus LYRIA Gray 1847
Type: Voluta nucleus Lamarck.
Lyria rex Hirase
Plate 17, figures 20, 23-24

Lyria rex Hirase, 1908, The Conchological Mag., v. 2, no. 7,
p. 36; v. 2, no. 6, pl. 33, fig. 129, Kyoto.

Hirase described this fossil species from “a Plo-
cene(?) deposit” on Kikaiga-shima. Nomura and
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Zinbo (1934, p. 110) mention it but apparently had no
specimens of it in their collection of “Ryukyu lime-
stone” fossils from Kikaiga-shima. A specimen, pre-
sumably from the type lot, is in the Hirase collection
in the U.S. National Museum. It is well cleaned but
a few grains of sand and some iron stained Forami-
nifera were obtained from its interior. It does not
appear to have come from limestone.

If the type of this species was in the part of the
Hirase collection housed in the Research Institute for
Natural Resources, a building completely destroyed by
bombs during the war, it is lost. The specimen in the
U7.S. National Museum, the one shown on plate 17, fig-
ure 20, may be the only existing specimen from the
type lot and possibly it should be designated the neo-
type. The propriety of this in view of the fact that a
satisfactory figure of the type is published is debatable.

Hirase's figure of the type shows broad but weak
spirals over most of the whorl. The specimen in the
Hirase collection in the U.S. National Museum has no
spiral sculpture on the main part of the whorl but it
has fine well-defined spiral lines on the base of the
whorl. A poorly preserved specimen from the Naha
limestone (pl. 17, figs. 23-24) has similar spirals on
the base of the whorl and finer spirals on the rest of
the whorl. those on the subsutural slope being stronger
than those on the periphery.

Distribution :
Okinawa.

Localities : Naha limestone, 17484 (figured).

Pliocene, Kikaiga-shima, (Naha limestone)

Lyria hanzawai, n. sp.
Plate 9, figure 7

Shell of medium size for the genus, rather slender,
spire high. Protoconch not entirely preserved but the
last whorl is large, smooth, and slightly tilted. Aper-
ture over half the length of the shell. Columella
straight to weakly twisted. No siphonal fasciolar
swelling on the shells with a straight columella but on
shells with a twisted columella a swelling usually de-
velops; the greater the twist the more prominent the
swelling. Sculpture consisting of heavy, vertical, axial
ribs, about six visible from an angle; no spiral
sculpture.

Holotype (USNM 562845) measures; height 42.3 mm, diam-
eter 17 mm.

Type locality : Shinzato tuff member, 17633.

Lyria hanzowai is closely related to L. rez, differing
from it in being more slender, less constricted at the
base of the body whorl, and in lacking spiral sculpture.
All of the five specimens at hand are about the same
size, suggesting they are adults. If so, the species at-

tains only about half the size of L. rew, the type of
which was 84 mm in height.
Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17455, 17633 (figured type).

Lyria aff. L. hirugaensis (Yokoyama)
Plate 5, figure 3

Voluta hirugaensis Yokoyama, 1926, Tokyo Imp. Univ. Fac.
Sci. Jour,, sec. 2. v. 1, pt. 9, p. 335, pl. 38, fig. 16.

Moluta koyuana Yokoyama, 1928, Tokyo Imp. Univ. Fac. Sci.
Jour., sec. 2, v. 2, pt. 7, p. 343, pl. 66, fig. 13.

The species figured here from Okinawa appears to
be very close to the above two named forms from Japan.
Yokoyama did not compare them and the writer may
be in error in assuming them to be congeneric, but
from the figures they could well be conspecific. Hatai
and Nisiyama (1952, p. 283) place the former in Ful-
goraria, the latter in Volutocorbis (Ternivoluta).

Lyria hirugaensis comes from the Sagara formation
(Miocene) of Hirugaya; L. koyuana from the Kounji
formation (Pliocene) of Kounji.

Both the Japanese forms and the Okinawan form
have six large axial ribs visible from an angle. How-
ever, L. hirugaensis compares more closely with the
Okinawan form in outline. Lyria koyuana appears to
have a stronger basal constriction.

Distribution: Miocene, (Yonabaru clay member) Okinawa,
?(Sagara formation) Japany; Pliocene(?), (Kounji formation)
Japan.

Localities : Yonabaru clay member, 17450, 17679 (figured).

Family CANCELLARIIDAE
Genus CANCELLARIA Lamarck 1799
Type: Voluta reticulate Linné.
Cancellaria yonabaruensis, n. sp.
Plate 5, figure 4

Shell small (although type may be a juvenile) and
inflated, whorls subangulate, spire moderately short.
Protoconch consisting of about 215 smooth whorls
lying within the same cone as the adult whorls, the
first whorl simple and small, not involute. Aperture
broadly elliptical, over half the length of the shell.
Outer lip thin, weakly crenulated inside. Inner lip
weakly callussed with three folds on the columella and
one short node on the parietal wall. Umbilicus open
but partly hidden. Siphonal fasciole present but
weakly elevated. Sculpture consisting of strong axial
ribs, seven to eight visible from an angle, which extend
to the suture above and die out just before gaining the
siphonal fasciole below, and strong spirals, about 15
on the body whorl with an equal number of smaller in-
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terstitial spirals between the coarser spirals, the inter-
stitial spirals filling the interspaces completely.
Holotype (USNM 562741) measures: height 7.8 mm, diame-
ter 5.6 mm.
Type locality : Yonabaru clay member, 17445.

This species is closely related to the Recent . pauci-
costata Sowerby. The protoconch and characters of
the early whorls are nearly identical for the two spe-
cies, but C. paucicostata has a more concealed umbilicus
and stronger crenulations on the outer lip.

Among the living western Pacific species Cancellaria
laticosta Liobbecke (see Tryon, 1885, pl. 4, fig. 52) may
be most closely related to . yonabaruensis. It is not
clear from the figure, however, whether €. laticosta has
secondary spirals, and its columellar folds appear to
be less steeply inclined than those of C. yonabaruensis.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17445 (figured type).

Cancellaria chinenensis, n. sp.
Plate 14, figure 12

Shell of medium size and moderately inflated, whorls
rounded, spire of medium length. Protoconch slightly
tilted and consisting of less than one full smooth turn.
Aperture of moderate width, about half the length of
the shell. Outer lip broken on type. Parietal callus
well developed. Inner lip slightly detached below
leaving a narrow umbilical chink. Siphonal fasciole
well developed and narrow. Sculpture consisting of
strong but relatively narrow axial ribs, about eight
visible from an angle, which continue nearly to the
suture above and across the siphonal fasciole below, and
strong spiral sculpture of primary, secondary, and some
tertiary threads. The axials flare slightly near the su-
ture but are truncated above the flare, leaving a narrow
revolving recess along the suture.

Holotype (USNM 562965) measures: height 15.5 mm, diam-
eter 9.3 mm.

Type locality : Chinen sand, 17482b.

This species does not appear to be very closely re-
lated to any reported previously from the western
Pacific region. Cancellaria kurodai Makiyama (see
Hatai and Nisiyama, 1940) lacks the strong spirals, has
a broader shoulder, and a tooth immediately behind the
anal sinus. Cancellaria pristina Yokoyama has similar
sculpture but is much more slender.

Cancellaria chinenensis has spiral sculpture re-
sembling that of C. yonabaruensis on its early whorls,
the tertiary spirals appearing later. However, the
axials of (. yonabaruensis do not flare near the suture
and there is, therefore, no narrow passage above the
axials along the suture.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17482b (figured type).

Cancellaria aff. C. pristina (Yokoyama)
Plate 5, figures 5-6

Mitre pristina Yokoyama, 1923, Tokyo Imp. Univ. Coll. Sci.
Jour., v. 45, art. 2, p. 8, pl. 1, figs. 8-12.
?Cancellaria pristina. Makiyama, 1927, Kyoto Imp. Univ. Coll.
Sci. Mem., ser. B, v.1, art. 1, p. 85, pl. 4, figs. 3—4.
?Cancellaria pristina. Haitai and Nisiyama, 1940, Saito Ho-on
Kai Mus. Research Bull., no. 19, p. 125, pl. 5, figs. 1, 4.
A single incomplete specimen is compared tentatively
with this Japanese Pliocene form. It is not as slender
as most of the specimens figured as this species. Like
O. pristina it has three fine spirals of more or less equal
strength between each coarse spiral and the axials are
weak, irregular, and rather strongly inclined.
Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities : Yonabaru clay member, 17503 (figured).

?Cancellaria sp.

Plate 17, figure 28

A poorly preserved and recrystallized specimen from
the Naha limestone may be a Cancellaria. If so it may
be C. reeveana Crosse or one of its varieties, particu-
larly a form named by Kobelt as C. subsinensis (see
Tryon, 1885, pl. 4, fig. 51).

Locality : Naha limestone, 17464 (figured).

Family MARGINELLIDAE
Genus MARGINELLA Lamarck 1799

Type: Voluta glabella Linné.

Marginella tomuiensis, n. sp.

Plate 9, figures 8-9

Shell about medium sized for the genus, inflated, the
greatest diameter being above the mid-line of the shell
and forming a shoulder-like angulation; spire of mod-
erate height. Protoconch smooth, low and rapidly ex-
panding, sutures not marked by a depression. Aper-
ture of moderate width, slightly rounded. Outer lip
weakly callussed. Columella bearing four folds, the top
fold nearly horizontal, the lowest forming the canal
margin and nearly vertical. Sculpture smooth except
for weak growth lines. Sutures weakly indented.

Holotype (USNM 562846) measures; height 6.8 mm diam-
eter 4.2 mm ; paratype (USNM 562847) measures; height 8 mm,
diameter 4.2 mm.

Type locality : Shinzato tuff member, 17454,

I can find nothing described from the western Pa-
cific region with which this species could be confused.
Marginella flaccida (Yokoyama) (1928b, pl. 67, fig. 1)
from the Kounji formation (Pliocene) of Japan has a



100

higher spire and its area of greatest inflation is lower
on the body whorl.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17464 (holotype and para-
type figured).

Superfamily CONACEA
(TOXO0GLOSSA)

Family TURRIDAE
Subfamily TURRINAE

Genus LOPHIOTOMA Casey 1904

Type: Pleurotoma tigrina Lamarck.

Some recent authors including Cox (1948), and
Kuroda and Habe (1952) apparently have been
unable to delimit the genera 7urris (Bolten) Roeding
and Lophiotoma with any degree of certainty and
assigned shells of this type to Zurris. Confidence in
assigning species to these genera, as well as to Polystira
Woodring, seems almost to end with the assignment of
the type species themselves. I tentatively follow
Powell (1942) in regarding the location of the
anal sinus as the first order criterion in the classifica-
tion of this group. The sinus of Lophiotoma is lo-
cated on the peripheral keel, or at least on the most
prominent spiral, whereas in 7urris it is located on a
weaker spiral above the peripheral spiral.

Some authors have maintained that the protoconch
should be the first order taxonomic criterion in this
group, but certainly no consistency can be detected in
its relationship to the position of the anal sinus, the
type of spiral ribbing, or to the length and shape of
the columella.

The present concept of Lophiotoma may not be
what Casey intended, possibly because he included
in it species whose protoconch he did not know. He
described (1904, p. 130) Lophiotoma as “having the
small smooth embryo of a single whorl, polished sur-
face and obsolete lines of growth”™. This describes
rather closely the protoconch of Pleurotoma leuco-
tropis Adams and Reeve, one of the species tentatively
identified here. However, Woodring (1928, p. 146)
selected Pleurotoma tigrina Lamarck as type, and
Powell (1944, p. 8) included a description of its
protoconch in a revised description of the genus:
“the protoconch is small, conical, of about 214 whorls,
followed by a half whorl of brephic axials”. One of
the species here included in Lophiotoma has a proto-
conch of the type described by Casey ; the other a proto-
conch similar to the one described by Powell.

When the phylogeny of this group is known better
the protoconch may prove to be the most important
classificatory character. If so, Woodring’s type desig-
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nation may have left the group for which Casey in-
tended Lophiotomae without a name,

An almost exact paralle] exists in the genus Pleuro-
liria De Gregorio as used by Casey (1904, pp. 131-132).
He divided it into “Group 1.—Embryo multispiral and
acute”, and “Group 2.—Embryo small, obtuse and
paucispiral”. Woodring (1928, p. 145) proposed the
name Polystira for the latter group. Gardner (1937,
pl. 38, figs. 24, 26) figured protoconchs of both types
and used ' Pleuroliria as a subgenus of the younger
name Polystira.

I am inclined to believe that no handling of this
section of the Turrinae thus far is completely satisfac-
tory when all of the known species are considered.

Lophiotoma cf. L. leucotropis (Adams and Reeve)
Plate 5, figures 8-9; plate 14, figures 15, 21

?Pleurotoma leucotropis Adams and Reeve, 1849, Zoology of the
voyage of the Samarang, p. 40, pl. 10, fig. 7.

?Lophiotoma leucotropis. Casey, 1904, St. Louis Acad. Sci.
Trans., v. 14, no. 5, p. 130.

Pleurotoma oxytropis. Yokoyama, 1928, Imp. Geol. Survey
Japan Rept. 101, p. 31, pl. 1, fig. 11.

Turris (Turris) oxytropis. Nomura, 1935, Toéhoku Imp. Univ.
Sci. Repts., 2d ser., v. 18 no. 2, p. 112.

Turris oxytropis. Yabe and Hatai, 1941, Japanese Jour. Geology
and Geography, v. 18, nos. 1, 2, p. 75.

?Turris leucotropis. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 95.

Yokoyama (1928, p. 31, pl. 1, fig. 11) and Nomura
(1935, p. 112) both identified a species from the Byo-
ritzu beds of Formosa as oxytropis Sowerby. The
Hayasaka collection of Byoritzu fossils in the U.S.
Geological Survey includes two distinet species so
labelled ; one of them leucotropis, the other apparently
the form figured by Nomura (1935, pl. 6, fig. 31) as
Turris polytropa (Helbling), a species of Unedogem-
mula here described.

Tryon doubted the west American occurrences of L.
oxytropis. However, the type seems to have come from
Panama. The proper name for the western Pacific
species often so identified is L. leucotropis (Adams and
Reeve).

The specimen shown on plate 14, figure 21 has a pro-
toconch consisting of a slightly tilted, subnaticoidal
part of about 114 whorls, followed by about 14 a whorl
bearing fine, curved axials. Specimens from the Byo-
ritzu beds are identical.

Distribution ; probably more widespread than the following
verified local occurrences: Miocene, (Yonabaru clay member)
Okinawa ; Miocene or Pliocene, (Shinzato tuff member) Oki-
nawa; Pliocene, (Byoritzu beds) Formosa, (Chinen sand)
Okinawa : Recent, western Pacific region.

Localities : Yonabaru clay member, 17449 (figured), 17502,
17679; Shinzato tuff member, 17453; Chinen sand, 17442
(figured).
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Lophiotoma marmorata (Lamarck)
Plate 14, figures 17-18

Pleurotoma marmoreta Lamarck, 1816, Encyclopédie métho-
dique, pl. 439, fig. 6, Liste, p. 8.

Lophiotoma wmarmorata. Casey, 1904, St. Louis Acad. Sci.
Trans., v. 14, no. 5, p. 130.

Turris marmorata. Hedley, 1922, Australian Mus. Rec., v. 13,

no. 6, p. 215. (In part.)
Kuroda and Habe, 1952, Recent marine Mollusca of Japan,
p- 95.

The specimen figured here is identical with speci-
mens labelled marmorate in the Casey collection, the
Albatross collection, and the general Pacific collection
in the U.S. National Museum.

Only one specimen was found on Okinawa. Its proto-
conch is conical and slender, consisting of about 134
smooth whorls, followed by about 114 turns bearing
axial riblets, faint and curved when first appearing but
becoming stronger, straighter and more widely spaced
at the end.

Distribution: Pliocene, (Chinen sand) Okinawa; Recent,

Indian Ocean, Philippines to Japan, Polynesia.

Localities : Chinen sand, 17442 (figured).

Comparative bathymetric data: This species was obtained by
the Albatross Expedition in the Philippines at depths of 28 to 50
fathoms.

Turrinid ind.

Plate 19, figure 30

A poorly preserved fragment was obtained from the
Yontan limestone. Its sculpture resembles that of
Twrris (Twrris) tigrinaeformis Nomura (1935, pl. 7,
fig. 32) from the Byoritzu beds of Formosa, but the re-
lationship is by no means certain.

Locality: Yontan limestone, 17551 (figured).

Unedogemmula MacNeil, new genus

Type: Turris unedo (Keiner) (as figured by Hirase,
A Collection of Japanese Shells, 5th ed., pl. 115, fig. 2,
1936) ; Recent, Japan.

Pleurotoma unedo (Valenciennes MSS) Keiner was
stated to be from “mers de I’'Inde”. Keiner’s figure
shows three lirations along the peripheral carina,
whereas specimens in the Hirase collection in the U.S.
National Museum show two. Should any question arise
as to the correct name for the Japanese species, the
species figured by Hirase is the type.

This genus is Lophiotoma-like in the adult stages,
but the protoconch is conical and multispiral like that
of Gemmula and the young whorls have Gemmula-like
nodes on the peripheral carina. The types of Lophio-
toma, Turris, and Polystira are not gemmuliform in the
young stages. Unedogemmula is intermediate between
Lophiotoma and Gemmula and possibly should be
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treated as a subgenus of Gemmula, the more primitive
type. (Gemmula in turn approaches Bathytoma and
Micantapex which presumably are closer to the sup-
posed pleurotomarid ancestors which have short or no
columellas and an open umbilicus.

Although Pleurotoma unedo was included in Lophio-
toma by Casey (1904, p. 130), he mentioned P. albina
Lamarck and 2. deshayesic Doumet as having denticu-
lations on the peripheral carina in the young stages but
losing them in the adult, and he placed these species
under Gemmule on that account.

The species in the Byoritzu beds identified by No-
mura (1935, pl. 6, fig. 31) as Turris (Turris) polytropa
(Helbling) is a Unedogemmula. Another Recent spe-
cies of Unedogemmula is in the Albatross collection
from the Philippines in the U.S. National Museum.
It has strong revolving lirations and a much more con-
cave subsutural slope than any of the above species.
Tt was recovered from two stations near Luzon at
depths of 106 and 114 fathoms. It may be Turris indica
(Bolton) Roeding, but I have not seen a verified speci-
men of that species nor an accurate description of its
early whorls. The form figured by Cox (1948, pl. 5, fig.
8) as Twris indica is close to the Philippine species and
if it is identical, 7. indica is probably also a Unedo-
gemmula.

Unedogemmula cf. U. indica ((Bolten) Roeding)
Plate 14, figures 19-20

Turris indica (Bolten) Roeding, 1798, Museum Boltenianum,
. 124,
?I;edlley, 1922, Australian Mus. Rec., v. 13, no. 6, p. 215.
?Cox, 1948, Schweizerische Paldontologische Abhandlungen,
v. 66, p. 54, pl. 5, fig. 8.
?Kuroda and Habe, 1952, Recent marine Mollusea of Japan,
p. 95.

This identification is based on Cox’s figure, the form
and sculpture being identical, and unless his specimen
lacks granulations on the keel of the early whorls
(which cannot be determined from his figure) there is
little doubt that they are the same species. There
might be some doubt, however, that. Pleurotoma gendin-
ganensis Martin which Cox placed in the synonymy of
7. indica is related to it. Martin’s figure of the tip
(1895, pl. 5, fig. 84) definitely does not show a granu-
lated early keel. The subsutural slope of Pl gendin-
ganensis 13 narrower and less concave.

This is the first record of this species as a fossil in
the Formosa-Ryukyu-Japan area.

Pliocene, Borneo; Pliocene,
?Indian Qcean, Australia,

Distribution: Miocene or
(Chinen sand) Okinawa: Recent,
?Philippines, Japan.

Localities : Chinen sand, 17481 (figured).
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Unedogemmula ina, n. sp.
Plate 5, figure 7

Shell of medium size, fusiform. Protoconch not pre-
served on type. Aperture about half as long as shell,
produced anteriorly to form a straight canal. Anal
sinus as determined by growth lines openly V-shaped,
slightly broader at the inner end than the peripheral
keel. Parietal callus thin. Whorls angulate with a
prominent peripheral keel. Sculpture consisting of
moderately strong revolving lines on the lower part
of the body whorl with secondary and tertiary threads
and less prominent revolving lines on the subsutural
slope and columella. Subsutural collar persistent in
adult stage, very strong in young gemmulate stage.

Holotype (USNM 562743) measures: height 40.2 mm, diam-
eter 13 mm.

Type locality : Yonabaru clay member, 17451.

This species differs from U. indice in having coarser
sculpture, and in having a more prominent peripheral
keel. The lower part of the whorls are less convex and
the subsutural slope is nearly plane rather than
strongly concave as in U. indica. It is definitely more
slender than U. indica.

This species strongly resembles some of the shells
figured as Pleurotoma gendinganensis Martin (see Mar-
tin, 1895, pl. 5, fig. 81), but it is by no means certain that
all of the shells so figured, even by Martin, are conspe-
cific or even congeneric. It is not obvious from the
figures whether any of Martin’s specimens had gemmu-
late keels. The protoconch figured by Martin (pl. 5, fig.
84) may belong to the shell shown in his figure 83 which
may be a Lophiotoma, whereas figure 81 may be a
Unedogemmaida.

Distribution : Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17447? 17451 (figured
type).

Genus GEMMULA Weinkauff 1875

Type: Pleurotoma gemmata Reeve.

Several Gemmula closely allied to @. gemmata
(Reeve) and @. granosa (Helbling) are present in the
Okinawan collections. It is virtually impossible to
identify them with confidence on the basis of existing
figures, nor is it possible to say how much variation
should be taken into account in separating them. Typi-
cal G. gemmata as figured by Harris (1937, pl. 1, figs.
33, 33a) is very slender with two prominent lirations on
the peripheral nodes. Strong raised spiral lines on
the lower part of the body whorl accentuate the basal
constriction. Because most of the specimens at hand
are incomplete or juvenile, the following treatment is
highly tentative. However, one new subspecific name
is proposed.

TERTIARY AND QUATERNARY GASTROPODA OF OKINAWA

Gemmula c¢f. G. granosa (Helbling)
Plate 5, figures 10-11; plate 14, figure 23

Murer (Fusus) granosus (Helbling, 1779, Abhandlung einer
Privat Gesellsch in Boehmen, v. 4, p. 116, pl. 2, fig. 16.

Turris (Gemmula) cf. granosa. Makiyama, 1927, Kyoto Imp.
Univ. Coll. Science Mem., ser. B, v. 3, no. 1, art. 1, p. 95.

Turris (Gemmula) granose. Nomura, 1935, Téhoku Imp. Univ.
Sci. Repts., 2d ser., v. 18, no. 2, p. 114.

Makiyama and Nomura regarded all the related
forms including @. carinata (Reeve), G. carinata var.
woodwardi (Martin), and G- asukana (Yokoyama 1928 ;
not 1926), described from the Miocene, Pliocene and
Pleistocene of Indonesia, the Philippines, and Ja-
pan as conspecific with this Recent species. 1 am not
prepared to offer an opinion on this except to say that
if only one species is represented, some forms appear
to be distinct enough for subspecific or varietal names.

Makiyama (1927, p. 95) quotes Tesch as saying that
this species in Neogene rocks in Timor is very variable
in both sculpture and outline. Specimens here as-
signed to this species show some range in the degree of
inflation and the ratio of height to width, in the
strength of the peripheral keel and the size, shape and
spacing of the nodes on it, in the strength of the sub-
sutural collar, and in the width and concavity of the
subsutural slope.. However, the Albatross collection
from the Philippines in the U.S. National Museum con-
tains several forms falling within the range of the
species as here used but specimens from each station are
very much alike, a condition which might argue either
that more than one species is involved, or that the varie-
ties or subspecies are ecologic entities.

The specimen from the Chinen sand (pl. 14, fig. 23)
is close to the specimen figured by Yokoyama (1928b,
pl. 66, fig. 10) as Pleurotoma asukana. This probably
is not the species described as Drillia asukana by Yo-
koyama (1926, p. 331, pl. 38, fig. 18).

Distribution : Miocene, Java, Borneo, the Philippines, (Yona-
baru clay member) Okinawa; Pliocene, Java, Sumatra, Timor,
Ceram, (Byoritzu beds) Formosa, (“Ryukyn limestone”)
Kikaiga-shima, (Chinen sand) Okinawa and Takabanare-shima,
Japan; Recent, Japan to the Indian Ocean.

Localities: Yonabaru clay member, 17451 (figured), 17503
(figured) ; Chinen sand, 17479, 17481 (figured).

Comparative bathymetric data: A specimen in the U.S. Na-
tional Museum from Suruga Gulf, Japan, came from 47
fathoms. The Albatross collection contains several forms fall-
ing within the range of the species as here used. However,
specimens from each station are all the same variety. Depths
from which the various forms were recovered range from 35
fathoms to 310 fathoms. Specimens agreeing most closely with
the specimen from the Yonabaru clay member figured on plate
5, figure 11 are recorded from 262 fathoms.
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Gemmula granosa ryukyuensis, n, subsp.
Plate 14, figure 24

Shell of medium size, moderately slender. Proto-
conch consisting of 114 whorls smooth and unsculp-
tured, and 214 whorls bearing curved axial riblets, more
inclined when first appearing. Aperture a little less
than half the length of the shell. Canal long and
straight. Anal sinus symmetrical and V-shaped, lo-
cated along the peripheral carina. Outer lip bearing
spiral lirations on the inside, and near the edge de-
pressed grooves corresponding with the coarse sculp-
tural lirations of the exterior, a second faint sinus
present on the only specimen with a perfect aperture
just below the body whorl constriction. Parietal
callus thin. Sculpture consisting of fine revolving lines
on the concave subsutural depression, axial nodes along
the peripheral carina which are crossed by three paral-
lel revolving lirations, and two to three coarse lirations
on the lower part of the body whorl with secondary
and tertiary lirations between; columella bearing me-
dium and evenly spaced lirations with some secondary
lines; subsutural collar narrow but detached leaving a
narrow shallow groove behind it.

Holotype (USNM 562975) measures : height 47 mm., diameter
15 mm.

Type locality : Shinzato tuff member, 17458.

This subspecies has a broader subsutural slope than
is common for the species and the subsutural collar is
weaker. It has fewer and larger nodes on the
peripheral carina. All of the specimens at hand have
two or three coarse spirals below the periphery, those
below on the base of the body whorl and columella be-
ing much weaker. The latter condition is approached
by occasional specimens of the more typical form of
the species but on ryukyuensis it is consistent.

Distribution: Miocene, (Yonabaru clay member) Okinawa
and Takabanare-shima; Miocene or Pliocene, (Shinzato tuff
member) Okinawa.

Localities: Yonabaru clay member, 17451, 17476; Shinzato
tuff member, 17458 (figured type), 17633.

Gemmula aff. G. asukana (Yokoyama) 1926
Plate 5, figure 12

?Drillia asukana Yokoyama, 1926, Tokyo Imp. Univ. Fac. Sci.
Jour., sec. 2, v. 1, pt. 9, p. 331, pl. 38, fig. 18. (Not Pleu-
rotoma asukana 1928).

There seems to be little doubt that the specimen
Yokoyama referred to this species in 1928 is a true
Gemmule. However, doubt has been raised over the
identity of the species described under this name in
1926. Hatai and Nisiyama (1952, p. 198) place it in
Olavatula. Yokoyama’s figure is poor but neverthe-
less he says in the description that “the angle is the
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place where the old sinus band is present, on which
the periodic ends of the sinus remain as tubercles”. If
this description is accurate it would almost certainly
place the shell in the Turrinae and probably in the
genus Gemmula.

Both the specimen figured here and the type of Dril-
lia asukana appear to be juveniles so that the assumed
relationship is tentative at best. The nodes on the
carina of the Okinawan species may be shorter and
pointed compared with the nodes on asukana.

The specimen here figured may be close to &. long-
woodensis Powell (1952, p. 49, pl. 13, fig. 13) from the
upper Oligocene of Australia.

Distribution : Miocene, (Yonabaru clay member) Okinawa;
Pliocene, ?Japan.

Localities: Yonabaru eclay member, 17445, 17502 (figured),

17632, 17679.
Gemmula sp. ind.

Plate 9, figure 11; plate 14, figure 25

Two incomplete specimens of Gemmaula which do not
appear to belong to any of the above species were col-
lected from the Shinzato tuff member of the Shimajiri
formation. One specimen has a broader subsutural
slope than the other but both have a double banded
subsutural collar, a peripheral carina bearing four sec-
ondary spiral lines, and rather coarse spiral lines below
the periphery. It is not certain whether they represent
the same or different species.

Localities: Shinzato tuff member,

(figured).

17458 (figured), 17633

Pinguigemmula, new genus

Type: Pinguigemmula okinavensis, n. sp.; Shin-
zato tuff member, Shimajiri formation, Okinawa.

Shell of medium size and stout, apical angle being
approximately 45 degrees. Protoconch unknown.
The canal is long and straight with the aperture over
half as long as the shell. The anal sinus is variable
in shape, but normally of medium depth and inequi-
lateral, the side towards the apex forming an angle of
about 45 degrees with the peripheral keel, the side
towards the base curving sharply at first and becoming
tangential with the base of the keel near the apex of
the sinus which is situated on the peripheral carina.
Sculpture generally consisting of coarse, beaded,
highly elevated spirals above the periphery and moder-
ately coarse unbeaded spirals on the lower part of the
whorl and columella. On some specimens the outer
lip is indented to form a secondary sinus below the
peripheral carina, possible an accessory incurrent
siphonal canal.

This genus is closely related to Gemmula but it dif-
fers mainly in having a much greater apical angle, and
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in having the spirals on the subsutural slope very much
stronger than the spirals below the periphery. The
common deep fluting of the lower part of the outer lip
into a siphonal projection is also found in some of the
large deep water Gemmale in the Philippines, some
specimens having as many as four flutings. This may
be a response to an oxygen-poor environment in which
one or more accessory incurrent siphons are developed.

Pinguigemmula okinavensis, n. sp.
Plate 9, figures 12-14

Shell of medium size and very stout. Protoconch
not present on any specimens at hand. Aperture over
half as long as the shell, produced anteriorly to form
a straight canal. Anal sinus terminating on the pe-
ripheral carina, asymmetrically V-shaped with the lower
limb nearly horizontal and the upper limb inclined
nearly 45 degrees. Outer lip sharply lobate below the
anal sinus, recurving sharply to a point opposite the
posterior end of the siphonal canal to form a second
sinuslike notch, and descending nearly vertically
thereafter to the anterior end of the canal; outer lip
above the anal sinus with moderately deep grooves on
the inside corresponding to the strong raised lirations
outside; no internal grooves opposite the lirations below
the sinus. Parietal and columellar callus of moderate
thickness and appressed, apparently dissolving the
spiral lirations in advance of its deposition. Subsu-
tural slope bearing four, strong, fencelike, beaded
spirals, the lowest one bearing two rows of beads and
forming the peripheral carina; the peripheral spiral
often separated from the spiral above it by a very shal-
low grove whereas the two spiral ridges nearest the
suture are isolated by deep grooves. Sculpture below
the periphery consisting of rounded, unbeaded spirals
which are coarsest below the periphery and become less
coarse on the base of the whorl and columella, those on
the columella commonly interspaced with secondary
spirals. Suture closed and hidden in a deep groove,
the sutural groove being slightly wider than the others.

Holotype (U.S.N.M. 562851) measures; height 41.5 milli-

meters, diameter 20.2 millimeters.
Type locality : Shinzato tuff member, 17454a.

No species referable to this genus has been described
previously. However, a possibly allied but slenderer
species is present in the Albatross collection from the
Philippines. The apparent similarity lies mainly in
the degree of inflation, however, and the Recent species
does not have its strongest spirals above the periphery ;
it probably is a true Gemmula. The Philippine spe-
cies may be the form described as Pleurotoma fusi-
formis Thiele in the report of the Deutschen Tiefsee-
Expedition (1925, p. 176, pl. 34, fig. 24).
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Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17453 (figured), 17454,
17454a (figured type), 17455 (figured), 17456.

Comparative bathymetric data: The species in the Albatross
collections was taken from depths of 178, 280, and 297 fathoms.

Genus MICANTAPEX Iredale 1936
Type: Bathytoma agnate Hedley and Pettard.
Micantapex striato-tuberculata (Yokoyama)
Plate b, figures 14, 17

Pleurotoma subdeclivis var. striato-tuberculata Yokoyama,
1928,Tokyo Imp. Univ. Fac. Sci. Jour., sec. 2, v. 2, pt. 7,
p. 340, pl. 66, fig. 6.

This species was not adequately described. The name
was proposed for a supposed variety of a species of
another genus; the form here called Makiyamaia core-
anica subdeclivis (Yokoyama). It was distinguished
by a descriptive phrase and illustrated by an excellent
figure and is here recognized with the following de-
seription :

Shell of medium size, moderately inflated. Proto-
conch subnaticoidal, consisting of about 114 turns,
the extreme tip round and bulbous. Aperture over
half as long as the shell, canal nearly as wide as aper-
ture and not distinctly set off. Anal sinus asymmetri-
cally V-shaped, the upper limb diagonal at about 45
degrees, but the lower limb horizontal for a short
distance, terminating on the beaded carina. Outer lip
gently curving from the sinus to the siphonal canal
and without folds on the inside. Columella lacking
the single fold found in Bathytoma. Parietal callus
thin but the callussed area extends well outside the
aperture. Sculpture consisting of fine revolving lines
on the subsutural slope and coarser lirations below the
peripheral carina with secondary and sometimes ter-
tiary lirations present near the body whorl constric-
tion; peripheral carina with short axial Gemmada-like
nodes on the young whorls, but they become less pro-
nounced and slightly crescentic on the adult, the carina
becoming less in relief and even slightly submerged on
the body whorl. Suture appressed, but with the lower
edge in slight relief, no distinct collar.

The only turrids resembling Bathytoma or Mican-
tapex living in the area today are M. luhdorfi
(Lischke) and an apparently undescribed species
from the Philippines. Micantapex luhdorfi (Lischke,
1874, pl. 1, figs. 2-4) has broad bandlike revolving
lirations of very low relief on the body whorl and
considerably larger nodes on the peripheral carina.
Micantapex Tuhdorfi has no folds on the inside of the
inner lip, thus comparing with M. striato-tuberculata.
The Philippine species has strong folds or crenulations
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on the outer lip like typical Bathytoma. Neither of
these forms could be confused with M. striato-tubercu-
lata.

Distribution: Miocene, (Yonabaru clay member) Okinawa :
Pliocene, (Kounji formation) Japan.

Localities: Yonabaru clay member, 17445 (figured), 17448,
17449 (figured), 17450.

Micantapex? tomuiensis, n. sp.

Plate 9, figure 16

Shell small (the type is probably a juvenile), moder-
ately inflated. Protoconch subnaticoidal, consisting of
about 114 turns, smooth, slightly inclined. Aperture
about half the length of the shell or slightly less.
Canal short and slightly twisted. Anal sinus broadly
V-shaped, terminating on the peripheral carina. Sculp-
ture consisting of a nodose peripheral carina, two
strong revolving lines on the body whorl below the
carina, and finer lines below on the columela; sub-
sutural slope without revolving sculpture but with
diagonal wrinkled sculpture outlining former posi-
tions of the anal sinus. Suture appressed but with the
lower edge prominent, forming a narrow raised collar
which is slightly wrinkled.

Holotype (USNM 562855) measures: height 7 mm, diameter
3.8 mm.

Type locality: Shinzato tuff member, 17454,

This species is readily distinguished from M. stri-
ato-tuberculata by it shorter siphonal canal and com-
plete absence of spiral sculpture on the upper part of
the whorls. The peripheral carina has somewhat
sharper nodes and the subsutural collar is much
stronger than in M. striato-tuberculata.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17454 (figured type).

Subfamily TURRICULINAE
Genus NTHONTIA, new genus

Type: Nihonia shimajiriensis n. sp.

Shell of medium size. Protoconch subnaticoidal and
unsculptured, consisting of about 115 whorls, homeo-
strophous. Columella long and straight. Aperture of
moderate width. Anal sinus deeply U-shaped, situated
on the subsutural slope. Sculpture consisting of mod-
erately coarse spiral lirations on the lower part of the
whorls and periphery.

The track of the anal sinus of this genus is low on
the subsutural slope and the growth lines indicate that
it was symmetrically U-shaped and about 114 times as
deep as wide.

This genus is reminiscent of Lophiotoma and Poly-
stira in shape and ornamentation, but the position of
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its anal sinus definitely places it in the Turriculinae
rather than in the Turrinae. It possesses many of the
characteristics of Protosurcula Casey, but the latter has
a multispiral protoconch in which the last two whorls
bear inclined axial riblets.

A Recent specimen in the Hirase collection in the
U.S. National Museum labelled Orthosurcula mirabilis
(Sowerby) is referable to this genus, but it does not
appear to be the species figured as Fusosurcula mira-
bilis (Sowerby) by Taki (see (Hirase) Taki, 1951, pl.
115, fig. 12). I can find no other reference to the name
Fusosurcula.

Maoritomella Powell 1942 (type Pleurotoma albula
Hutton) resembles this genus in the height of its spire
and in ornamentation, but Maoritomella has a shorter
columella and is placed in the Clavinae on that account.

Nihonia shimajiriensis, n. sp.
Plate 5, figure 15

Shell of medium size and inflation. Protoconch con-
sisting of 114 smooth whorls, subnaticoidal and homeo-
strophous. Aperture long and of moderate width,
about half as long as shell. Columella straight. Anal
sinus situated about midway between the suture and
the periphery, marked by broad U-shaped markings.
Sculpture consisting of revolving lirations, one at the
periphery being strongest with a slightly weaker one
above, and a series of lirations below the periphery
diminishing in strength towards the columella, inter-
spaces with secondary, tertiary and sometimes quater-
nary lirations; subsutural slope bearing fine lirations
above the anal fasciole and very faint lirations on the
fasciole. Suture appressed. Whorls somewhat cari-
nate in young, but becoming more rounded on the later
whorls.

Holotype (USNM 562751) (an incomplete specimen) meas-
ures: height 26 mm, diameter 10 mm.

Type locality : Yonabaru clay member, 17445.

This species is closely related to Pleurotoma pervirgo
Yokoyama (1928b, pl. 66, figs. 7-8), the only other
known fossil species referable to this genus. ZPleuro-
toma pervirgo, named from its supposed relationship to
Polystira virgo (Wood), appears to have a microsculp-
ture consisting of more irregular fine revolving lines,
as well as somewhat broader primary lirations. Yo-
koyama’s species was described from the Kounji forma-
tion (Pliocene) of Japan.

Hatai and Nisiyama (1952, p. 232) considered per-
virgo a subspecies (or variety?) of mirabilis Sowerby,
listing it as Orthosurcula mirabilis pervirgo (Yoko-
yama). Kuroda and Habe (1952, p. 95) list mirabilis
(Sowerby) under the genus Z'wrricule, while Taki
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((Hirase) Taki, 1951, pl. 115, fig. 12) refers it to
Fusosurcula [n. gen.?].
Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17445 (figured type).
17502, 17503.
Genus PARACOMITAS Powell 1942

Type: Surcula castlecliffensis Marshall and Murdoch.

The genus Paracomitas has a carinate protoconch
which lies in the same cone as the spire, thus differing
from typical Comitas in which the protoconch is non-
carinate, bulbous and tilted. Although the type of
Comitas, C. oamarutica (Suter), is Drillia-like in the
ornamentation of its spire, some species referred to
Comitas by Powell on the basis of the protoconch, such
as C. allani Powell, are similar in adult sculpture to
Paracomitas. The protoconch of the species here re-
ferred to Paracomitas is small and appears to be slight-
ly tilted, and the last quarter-turn or less is slightly
angulate, but not definitely carinate.

Paracomitas rodgersi, n. sp.
Plate 9, figure 17

Shell of medium size and inflation, whorls nearly
straight sided, interrupted mainly by the nodose pe-
ripheral carina. Protoconch small, subnaticoidal and
tilted. Aperture moderately narrow, about half the
length of the shell. Outer lip thin, broken on the
specimens at hand, but shown by growth lines to re-
curve sharply into the anal sinus. Anal sinus moder-
ately broad and deep, adjacent to the suture, the
growth lines recurving only slightly from the apex of
the sinus to the suture. Sculpture consisting of short
axial nodes on the periphery, about ten of the periph-
eral nodes visible from an angle; lower part of body
whorl and columella bearing weak raised spirals which
are wider near the periphery, narrower and nearly ob-
solete on the columella; peripheral nodes crossed by
both the spiral sculpture and diagonal lines of growth;
subsutural slope smooth and flat except for lines of
growth marking former positions of the anal sinus,
and the small tubercles or wrinkles just below the su-
ture on the juvenile whorls.

Holotype (USNM 562856) measures: height 27 mm, diameter
11.4 mm.

Type locality : Shinzato tuff member, 17454.

Paracomitas rodgersi superficially resembles both P.
castlecliffensis Marshall and Mudoch from the upper
Pliocene of New Zealand and Comitas allani Powell
from the lower and middle Pliocene of New Zealand.
Without better figures of either of these species than

those now available it would be difficult to make close
comparison.
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Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene (?), (Chinen sand(?)) Okinawa. The latter
locality may also be Shinzato.

Localities: Shinzato tuff member,
Chinen sand ( ?), 17480.

Comparative bathymetric data: A species closely related to
the Okinawan fossil was obtained from the Gulf of Boni,
Celebes, at a depth of 484 fathoms.

17454 (figured type) ;

Genus Makiyamaia (Kuroda MSS), n. gen.
(ex. Oyama 1952, nom. nud., ex. Kira 1955, nom. nud.)

Type: Pleurotoma coreanica Adams and Reeve.

Shell somewhat pagodiform, whorls angulate, with or
without peripheral nodes. Spire moderately elongate.
Columella of medium length and slightly twisted. Pro-
toconch subnaticoidal and tilted, about 114 whorls,
greater in diameter than first adult whorl. Sculpture
consisting of short axial nodes and fine spiral lines,
either of which may be absent. Anal sinus located on
the subsutural slope, closer to the periphery than to the
suture.

Dr. Kuroda kindly supplied me with the following
additional information regarding this genus. “The
operculum fans out from a mediolateral nucleus on the
columellar side: it is a Clavatulinae-type, not a 7'urri-
cula nor a Leucosyrine.”

The genus resembles Surcula superficially, differing
from it mainly in the nearly complete absence of spiral
sculpture. The columella is shorter than that of
Surcula. The genus is known in the Kakegawa group
of Japan, the Shimajiri formation of Okinawa, and
living off Japan where it is represented by species and
varieties similar to those found fossil.

Suavodrillia Dall (type: Drillia kennicottii Dall)
has been used for this group, and one of the species in-
cluded here, M. subdeclivis Yokoyama, takes its name
from its supposed relationship to 8. declivis, a species
very close to S. kennicottii.

Some recent Japanese authors, Hatai and Nisiyama
(1952, p. 232-233) and Kuroda and Habe (1952, p. 62
and 87), assign the two species included here to dif-
ferent genera; coreanica Adams and Reeve to Leuco-
syrine Dall, and subdeclivis Yokoyama to Spirotropis
Sars.

The name Makiyamaia appears to have been used for
the first time by Oyama (1952, p. 62) in a list as “Maki-
yamaia coreanica (Adams and Reeve).” Kira (1955, pl.
35, fig. 3) used the same citation in a plate legend and
gives an excellent colored figure of the type species.
Neither of these authors give any description, reference,
or discussion. Under the International Rules, therefore,
neither of these usages validates the name. Dr. Kuroda
informs me that the genus was to have been described
in a still-incomplete paper entitled, “Monograph of the
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Molluscan shells of the Sagami Bay,” a paper based on
shells collected by the Emperor of Japan, but he asked
me to treat the naming of the group in any way I saw
fit. Another name was proposed for this group in the
original draft of this manusecript, but because Maki-
yamaia has been used in as recent a publication as
Kira’s with such an excellent illustration, it is here vali-
dated. The author is, of course, Kuroda.

Makiyamaia coreanica (Adams and Reeve)

Plate 5, figures 16?, 18 ; plate 9, figures 15, 19

Pleurotoma coreanica Adams and Reeve, 1850, Zoology of the
voyage of the Samarang, Mollusca, p. 40, pl. 10, fig. 8.

Pleurotoma shimomatana Yokoyama, 1926, Tokyo Imp. Univ.
Faculty Seci. Jour,, sec. 2, v. 1, pt. 9, p. 830, pl. 38, figs. 6, 7.

Pleurotome subdeclivis forma glabra Yokoyama, 1928, Tokyo
Imp. Univ. Fac. Sci. Jour., sec. 2, v. 2, pt. 7, p. 339 (“var.
glabra” on pl. 66, fig. 5).

Pleurotoma subdeclivis forma tuberculata Yokoyama, idem.

Pleurotoma subdeclivis forma intermedia Yokoyama, idem.

Turricula shimomatena. Makiyama, 1931, Kyoto Imp. Univ.
Coll. Sci. Mem., ser. B, v. 7, no. 1, p. 46.

Turricula coreamica. Kuroda, 1934, Venus, v. 4, no. 6, p. 386,
figs. 15, 16.

Leucosyrine coreanica. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 62.

Makiyamaia coreanica. XKira, 1955, Coloured illustrations of
the shells of Japan, pl. 35, fig. 3.

There seems to be no way to distinguish the Recent
M. coreanica from M. shimomatana (Yokoyama). Yo-
koyama later came to the conclusion that shimomatana
was merely a variety of P. subdeclivis, also described
by him. He proposed that the smooth variety be known
as “forma glabra” the partly tuberculate variety as
“forma intermedia”, and the strongly tuberculate or
“shimomatana” variety as “forma tuberculata”. Ac-
tually the form he figured as glabra is weakly tubercu-
late.

The form here regarded as typical subdeclivis is the
relatively high spired form entirely without peripheral
tubercles, comparing closest with Yokoyama’s original
figure. As pointed out by Makiyama, this form has
fine spiral striations, which Yokoyama did not men-
tion; they are present on specimens from Okinawa.
However, occasional high spired tuberculate specimens
have fine spiral striations. This type is here named the
variety okinavensis. Makiyama (1931, p. 46) regarded
subdeclivis and shimomatana as distinet species. Sub-
declivis is here treated as a variety of coreanica
(=shimomatana).

The specimen shown on plate 5, figure 16 is included
here with some reservations. Only one specimen like
this was found. It has weak tubercles like those of the
specimen figured as “var. glabra” by Yokoyama (1928,
pl. 66, fig. 5) but the apical angle is greater and the
peripheral carina appears to be higher on the whorls.
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It approaches the type of Borsonella (see Oldroyd,
1927, pl. 6, fig. 4) in shape but there is no suggestion
of a columellar fold.

Distribution : Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa; Plio-
cene, (Hijikata formation, Kechienji formation, Takanabe
group) Japan; Recent, Japan.

Localities: Yonabaru clay member, ?17445 (figured), 17448
(figured), Shinzato tuff member, 17454 (figured—2 specimens),
17677.

Comparative bathymetric data: Specimens of M. coreanica
were obtained by the Albatross from off Japan at depths of 88,
124, 153, 167, 197, and 207 fathoms.

Makiyamaia coreanica subdeclivis (Yokoyama)
Plate 5, figure 20

Pleurotoma subdeclivis Yokoyama, 1926, Tokyo Imp. Univ. Fac.
Sci. Jour., sec. 2, v. 1, pt. 9, p. 329, pl. 38, fig. 8; p. 367,
pl. 42, fig. 4.

Turricula subdeclivis. Makiyama, 1927, Kyoto Imp. Univ. Coll.
Sei. Mem,, ser. B, v. 3, no. 1, p. 99.

Spirotropis subdeclivis. Kuroda and Habe, 1952, Recent marine
Mollusca of Japan, p. 87.

Yokoyama believed his species to be related to Pleu-
rotoma declivis Martens, a species either closely related
to or identical with Drillia kennicottii Dall, the type of
the genus Suavodrillia. In the writer’s opinion Ma-
kiyamaia subdeclivis is unrelated to Suavodrillia de-
clivis. Apparently Makiyama held a similar view in-
asmuch as he did not mention 8. declivis in his
discussion of “7urricula” subdeclivis.

Two years after the name was proposed Yokoyama
decided to combine subdeclivis and shimomatana, main-
taining the former name on page priority. Under P.
subdeclivis he recognized four varieties or “forma”. He
proposed that the typical or smooth form be known as
“forma glabra,” but the specimen he figured to illus-
trate glabra is not the elongate, nontuberculate type he
originally figured as the type of subdeclivis, but a
shorter, weakly tuberculate form that seems to merge
with typical shémomatana. Makiyama redefined the
species subdeclivis and stated that the whorls were
finely striated, a character that Yokoyama did not men-
tion. This character is present on elongate individuals
from Okinawa, whether tuberculate or nontuberculate,
and on similar Recent specimens, but not on the short,
shimomatana type, regardless of the degree of tuber-
cule development.

The variety subdeclivis as here used is high spired,
without tubercles on its periphery, and has fine incised
spiral lines.

The “forma striato-tuberculata” included in this vari-
etal series by Yokoyama belongs to the genus Mican-
tapex.
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Distribution: Miocene, (Yonabaru clay member) Okinawa;
Pilocene, (Hagima conglomerate of the Horinouchi group; er-
roneously reported as Sagara formation (Miocene)—fide Maki-
yama, Uchida formation, Kechienji formation—fide Makiyama)
Japan; Recent, Japan.

Localities: Yonabaru clay member, 17445 (figured), 17450.

Comparative bathymetric data: Living specimens of M. sub-
declivis were obtained by the Albatross off southern Japan at
a depth of 57 fathoms.

Makiyamaia coreanica okinavensis, n. var.
Plate 14, figure 22

This form is more slender than typical M. coreanica.
It has fine incised spiral lines like those of the variety
subdeclivis and tubercles along the periphery similar
to those of typical coreanica. The tubercles are not as
sharp as those of M. coreanica, however. This variety
is intermediate between typical coreanica and the vari-
ety subdeclivis in that it combines the peripheral tuber-
cles and the fine spiral sculpture.

Holotype (USNM 562973) measures: height 31 mm, diameter
11.9 mm.

Type locality : Shinzato tuff member, 17458.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities : Shinzato tuff member, 17454, 17458 (figured type).

Genus TURRICULA Schumacher 1817

Type: 7. Aammea Schumacher=Murex tornata
Dillwyn.
Turricula aff, T. tornata (Dillwyn)

Plate 5, figures 22-23

Two incomplete specimens of a Zurricula that is
related to 7. tornata were obtained from the Yonabaru
clay member of the Shimajiri formation. The species
is not describable on the basis of the rather poor speci-
mens at hand. It is characterized, however, by being
sculptured by fine, somewhat irregular raised spiral
lirations of about equal strength all over the whorls.
On both specimens at hand there is a weak raised spiral
ridge located at about every twenty of the fine lirations,
the one below the periphery being the strongest, and
each successive one below diminishing in strength.
There is apparently no tendency for the fine spirals to
become coarser on the columella, as in 7. fornata.

Localities: Yonabaru clay member, 17450 (figured), 17451
(figured).

Incerta sedis

Plate 5, figure 28

A completely decorticated spire of a large turrid?
was obtained from the Yonabaru clay member of the
Shimajiri formation. No opinion is held on its rela-
tionships. This could be a Fusinus related to .
laticanaliculatus Nomura.

Locality: Yonabaru clay member, 17451 (figured).
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Genus FUSISYRINX Bartsch 1934
Type: F. fenimorei Bartsch.
Fusisyrinx sp. ind.
Plate 5, figures 19, 24

A single fragment of a large turrid appears to be
closely related to the type species of Fusisyrine. It
differs from 7. fenémorei, a deep water form from the
Puerto Rican Deep in having slightly more elongate
axial ribs but other details of the shell and sculpture
are nearly identical.

Figured specimen (USNM 562754) measures: height 29 mm,

diameter 17 mm.
Locality : Yonabaru clay member, 17451 (figured).

Turriculinid gen. ind.
Plate 10, figures 5-6

Two fragments of a large turrid were obtained that
resemble both 7wrricula Schumacher and Orthosurcula
Casey to some extent, but differs from both in not
having a well developed subsutural sulcus. The Oki-
nawan form has a very slight suggestion of a depres-
sion below the suture and the whorls have a nearly
evenly curved profile. The sinus is rather deep, broad,
and does not recurve very much on the sutural side.

Locality : Shinzato tuff member, 17454.
Subfamily COCHLESPIRINAE
Genus CORONASYRINX Powell 1944

Type: Coronasyrine venusta Powell.

The species here described appears to be very close
to one of the species, O. semiplana, which Powell in-
cluded in the original list of this genus. However,
the anal sinus on the Okinawan species does not agree
with Powell’s description of the genus. He says, “the
sinus occupies the upper two-thirds of the shoulder;
its upper arms ascends almost vertically to the suture,
but the lower arm is arcuately produced forwards.”
The apex of the suture on the Okinawan species is
located about midway between the suture and the crest
of the peripheral keel so that the U-shaped terminus
and the upper arm together occupy about the upper
two-thirds of the interval between the keel and the
suture. However, the growth lines recurve towards
the suture in a curve at first less than 45 degrees above
the horizontal, gradually becoming a little greater than
45 degrees as they approach the suture. Possibly Pow-
ell’s description is of the type species, C. venusta, and
the sinus of C. semiplana is more like the sinus of the
Okinawan species which it resembles closely in all other
respects.
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Coronasyrinx takabanarensis, n. sp.
Plate 5, figure 21

Shell of medium size, medium inflated. Protoconch
consisting of two whorls, the first turn small and tilted,
the second turn more swollen and conforming in orien-
tation with the spire whorls, developing a weak periph-
eral keel on the last quarter turn but no axial nodes.
Aperture slightly more than half the length of the
shell, produced anteriorly to form a narrow straight
canal. Anal sinus U-shaped, situated on the subsutural
slope just above the peripheral keel. Outer lip thin
and gently rounded. No visible parietal callus. Sculp-
ture consisting of rather sharp axial nodes or beads
on the peripheral carina, about eleven visible from an
angle, nodes sculptured diagonally by growth lines;
subsutural slope smooth but with visible lines of
growth, a second and more finely beaded keel present
on the lower part of the body whorl; columella bearing
very weak revolving lines. Whorls slightly concave
above the peripheral carina, divided into two concave
areas by the lower keel. Suture tightly closed, the sub-
sutural slope and a narrow strip above the suture lying
within the same arc of curvature,

Holotype (USNM 562756) measures: height 33 mm, diameter
11.4 mm,

Type locality : Yonabaru clay member, 17476.

Coronasyrinz semiplana Powell (1944, p. 22, pl. 1,
fig. 2) is a juvenile of five whorls whereas the specimen
figured here has ten whorls. The peripheral keel of
C. semiplana appears to be slightly upturned and there
are more nodes to the whorl. Powell’s figure shows
stronger spirals below the lower carina which may be
either an exaggeration in the drawing or a juvenile
character. The basal spirals on (. takabanarensis are
similar in size and number and are clearly visible as
darker, frosted lines but they do not show through the
ammonium chloride coating used in photographing the
specimen.

The Albatross collection from the Philippines con-
tains two species of this genus, one closely related to
C. takabanarensis, the other with coarser sculpture on
the columella.

Distribution: Miocene, (Yonabaru clay member) Takaban-
are-shima, Okinawa-gunto.

Localities: Yonabaru clay member, 17476 (figured type).

Comparative bathymetric data: The closely related species
in the Albatross Philippine collection was taken from the
Jolo Sea off Cagayan at 495 fathoms. Another species with

coarser spiral sculpture on the columella was taken off Pt.
Tagolo, northern Mindinao, with no depth data.
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Genus LEUCOSYRINX Dall 1889
Type: Pleurotoma verrilli Dall.
Leucosyrinx iwaensis, n. sp.
Plate 9, figure 24

Shell of medium size moderately slender; spire fusi-
form whorls subangulate. Protoconch consisting of
114 smooth whorls, the first full turn slightly tilted,
moderately small. Aperture about half as long as shell,
moderately narrow. Outer lip thin and rounded, re-
curving sharply to the anal sinus. Columella of moder-
ate length and straight. Anal sinus moderately broad
and deep, adjacent to the suture and showing only a
slight amount of recurving from the apex of the sinus
to the suture. Sculpture consisting of inclined axials,
about eight visible from an angle on the young whorls
but becoming obsolete on the body whorl; medium
textured raised spiral lines below the periphery, extend-
ing with about equal strength to the tip of the columella;
subsutural slope sculptured with similar lines which
are weaker immediately above the periphery, but
stronger near the suture.

Holotype (USNM 562862) measures: height 25 mm, diameter
8.3 mm.

Type locality: Shinzato tuff member, 17454.

There seems to be no relative of this species described
from the western Pacific region. It differs from the
type of Leucosyrinz in being slenderer and having more
regular spiral markings, those of L. werrilli being dis-
continuous near the periphery. The axial nodes of L.
verrilli are shorter and somewhat stronger.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities : Shinzato tuff member, 17454 (figured type).

Subfamily CLAVATULINAE
Genus CLAVATULA Lamarck 1801
Type: Olavatula coronata Lamarck.
Subgenus ALTICLAVATULA, n. subgen.

Type: Pleurotoma patruelis Smith.

This subgenus is more slender and elongate than
typical Clavatula to which the type species is referred
by most recent Japanese authors. The spire is rela-
tively longer, the columella relatively shorter, and the
umbilicus is closed rather than forming a chink.
Alticlavatula has a small, polished, untilted protoconch
of about 114 whorls.

In addition to the type species and the species under
consideration Alticlavatula also includes: Drillia
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dainichiensis Yokoyama from the Dainichi formation
(Pliocene) of Japan, Clavatula dainichiensis viva
Makiyama, living off Japan, Clavatula taiwanensis
Nomura from the Byoritzu beds (Pliocene) of For-
mosa, Pleurotoma djocdjocartae Martin from the Mio-
cene of Java, and Pl djocdjocartae serana Fischer
from the Pliocene of Ceram.

Clavatula (Alticlavatula) ef. €. (A.) kakegawensis (Makiyama)
Plate 14, figure 16

?Clavatule kakegawensis Makiyama, 1927, Kyoto Imp. Univ.
Coll. Sci. Mem., ser. B, v. 3, no. 1, p. 100, pl. 4, fig. 5.
The Okinawan form is separable from €. (4.)
dainichiensis (Yokoyama, 1923, p. 6, pl. 1., fig. 2) by
the same difference that Makiyama recognized for
typical C. (4.) kakegawensis, namely that it has about
26 axials per whorl as opposed to fifteen for dainichi-
ensis; patruelis has fourteen. Nomura states that the
axials on C. (4.) taiwanensis (Nomura, 1935, p. 116,
pl. 6, fig. 60) number seventeen on the subsutural slope,
but split to form about 25 on the periphery. Nothing
like this is indicated on specimens of this species in the
Hayasaka collection of Byoritzu fossils, nor is there
any indication of splitting on the Okinawan specimen.
However, an occasional axial appears on the central
and lower part of the whorl between other axials that
extend to the suture above. It is possible that Zaiwan-
ensis and kakegawensis will prove to be one species.
Distribution: Pliocene, (?Tenno formation) Japan, (Chinen

sand) Okinawa, ( ?Byoritzu beds) Formosa.
Localities: Chinen sand, 17442 (figured).

Subfamily CLAVINAE
Genus ANTIMELATOMA Powell 1942
Type: Drillia maorwm Smith.
tAntimelatoma sp.
Plate 9, figure 10

The specimen so identified is a juvenile and it is re-
ferred to this genus with reservations. It bears some
resemblance to A. benthicola Powell although the base
of the whorl is more constricted on the Okinawan speci-
men. It is not Twrricula byoritzuensis Nomura which
has moderately strong spiral lirations on its subsutural
slope.

Locality : Unknown, but believed to have come from the
Shinzato tuff member (figured).

Genus PSEUDOINQUISITOR Powell 1942

Type: Pseudoinquisitor problematicus Powell.

This generic assignment is tentative and is made en-
tirely on the similarity of the species here figured to 2.
trinervis Powell (1944, pl. 8, fig. 83). The first whorl
and protoconch of the Okinawan specimen are decorti-
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cated but the protoconch appears to be small and very
slightly tilted.

Pseudoinquisitor? cf. P.? pulchra (Schepman)
Plate 5, figure 13

?Surcula pulchra Schepman, 1913, Resultats Siboga Expeditie,
Mon. 49-1, pt. 5, p. 426, pl. 28, fig. 2.

This small specimen, probably a juvenile, appears to
be very close to the form from the Banda Sea, but does
not have any close relatives in the region of Japan.
Pleurotoma (Drillia) ermelingi Martin from the Mio-
cene of Java may also be related.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
?Recent, Banda Sea.
Localities: Yonabaru clay member, 17445 (figured).

Genus MAUIDRILLIA Powell 1942
Type: Mangilia praccophinoides Suter.
Mauidrillia? kachabaruensis, n. sp.

Plate 9, figures 27, 30

Shell of medium size, whorls angulate. Protoconch
missing on specimen at hand. Aperture of moderate
width, constricted appreciably anteriorly to form a
narrow canal. Outer lip sharply curved as shown by
growth lines, sweeping back toward the anal sinus
which is broad and deep. Inner lip uncallussed and
without folds. Scultpure consisting of short axial
nodes which are slightly oblique and situated just above
the suture and at the base of the subsutural slope,
about eight visible from an angle; weak spiral lines
over the rest of the shell, those above the basal constric-
tion sometimes doubling, those below the basal constric-
tion remaining single and somewhat stronger, gen-
erally absent at the very top of the axial nodes.

Holotype (USNM 562865) measures: height 18.2 mm, di-

ameter 6.8 mm.
Type locality Shinzato tuff member, 17456.

Surcula undosa Schepman (1913, p. 425, pl. 27, fig.
13), Recent from the Flores Sea, may be related to this
species, but at least the Recent species has a well de-
veloped parietal callus.

Distribution : Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities ;- Shinzato tuff member, 17456 (figured type).
Comparative bathymetric data: Surcule undose Schepman
was stated to have come from a depth of 794 meters.

Genus SPLENDRILLIA Hedley 1922

Type: Drillia woodsi Beddome.

Splendrillia and Syntomodrillia Woodring are very
closely related. According to Powell (1944, p. 32) they
are distinguished by the presence of a subsutural fold
(collar?) in Syntomodrillia and in the fact that its
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axials extend from suture to suture whereas in Splen-
drillia they are restricted to the periphery. However,
neither of these characters show any sharp demarca-
tion and seem to connect rather than delimit the species
involved. Syntomodrillia is being used as a subgenus
of Splendrillia for one of the species reported here but
without any great confidence in its usefulness. Another
species referred to Splendrillia s.s. is close to one re-
ferred to Syntomodrillia by Powell,

Splendrillia nomurai, n. sp.
Plate 5, figure 25

Shell moderately small, whorls angulate, aperture
less than half the length of the shell. Protoconch con-
sisting of two smooth whorls, the first whorl tilted, the
second in the same cone as the spire. Aperture moder-
ately broad, siphonal canal broad and short. Anal sinus
broad and shallow. Outer lip thin and moderately
curved. Parietal callus moderately heavy, slightly
heavier opposite the anal sinus with the edge weakly
raised ; a slightly elongate chink present along the edge
of the columellar callus. Sculpture consisting of a row
of short, faceted axial nodes, about 7 to 8 visible from
an angle, each of which curves sharply to the left at the
periphery, giving the whorl a moderately sharp angu-
lation, another weaker crescent-shaped extension cross-
ing the subsutural slope to the suture; axials irregular
on lower part of the whorl, some dying out more rap-
idly below than others, other segments appearing that
have no upward extension; columella bearing raised
spiral lines, about seven in number.

Holotype (USNM 562759) measures: height 20 mm., diameter
12.6 mm.

Type locality: Yonabaru clay member, 17451,

I find no species from the region of Japan that re-
sembles this one. It may be related to some forms
from New Zealand, particularly S. cristata Powell
(1942, pl. 12, fig. 4) from the Nukumaruan beds (Plio-
cene). However, Powell’s figure is too generalized to
permit close comparison.

Syntomodrillia circincta Powell (1944, pl. 2, fig. 12)
from the lower Miocene of Australia appears to have
its axials faceted on the periphery and the curved ex-
tensions of the axials cross the subsutural slope as in
8. nomurai. These two species are undoubtedly very
close.

Distribution: Miocence, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17451 (figured type).

Splendrillia incompta, n. sp.
Plate 5, figure 26

Shell moderately small, whorls angulate. Proto-
conch consisting of about 114 smooth whorls, the entire
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protoconch slightly tilted. Aperture approximately
half the length of the shell, narrow, and produced to
form a narrow, moderately elongate canal. Parietal
callus with a weakly detached edge at the posterior end
but appressed lower on the parietal wall; columellar
callus appressed. Sculpture consisting of short, blunt
axial nodes that give the whorls a definite angulation;
spiral sculpture very weak, restricted to a few lines near
the base of the columella.

Holotype (USNM 562760) measures: height 11.8 mm,, diam-
eter 4 mm.

Type locality : Yonabaru clay member, 17450.

This species differs from 8. nomuras in being slen-
derer, in lacking the crescent-shaped extensions of the
axials across the subsutural slope, in having blunt
rather than faceted peripheral nodes, and in lacking
axials on the lower part of the whorls. The spiral
sculpture at the base of the columella is also decidedly
weaker than in 8. nomurat.

Distribution : Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17450 (figured type).

Subgenus SYNTOMODRILLIA Woodring 1928
Type: Drillia lissotropis Dall.
Splendrillia (Syntomodrillia) atsutaensis, n. sp.
Plate 5, figure 31

Shell small, medium slender, whorls rounded with a
slight constriction in the outline below the collar. Pro-
toconch not complete on type. Aperture of moderate
width, short, not forming a definite canal, but deflected
at the anal end rather abruptly. Siphonal notch well
developed. Outer lip thin and gently curved for the
most part but swinging back abruptly at the anal sinus.
Anal sinus deep, slightly constricted at the mouth.
Parietal wall bearing an elongate callus at the mouth
of the anal sinus. Columella slightly callussed, the
callus set off by a weak chink where it forms the inner
lip. Sculpture consisting of weak low axials, no spiral
sculpture definitely visible although a few weak lines
may be present near the base of the columella.

Holotype (USNM 562765) measures: height 9.4 mm, diame-
ter 3.6 mm.

Type locality : Yonabaru clay member, 17503.

This species is closely related to Clavus (Cymato-
syrinx) pseudohumilis Nomura from the Byoritzu beds
of Formosa (see also Otuka, 1949, pl. 13, fig. 12).
Specimens so labelled in the Hayasaka collection in the
U.S. Geological Survey have a shallower anal sinus.
Only one specimen has a constriction setting off a sub-
sutural collar as on S. afsutaensis; it may belong to
the variety shown in Nomura’s figure 48 (1935, pl. 6).

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17503 (figured type).
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Genus CRASSOPLEURA Monterosato 1884
Type: Pleurotoma maravignae Bivona.
Crassopleura aff. C. brevis (Yokoyama)
Plate 5, figure 27

Drillia glabriuscule var. brevis Yokoyama, 1922, Tokyo Imp.
Univ. Coll. Sci. Jour., v. 44, art. 1, p. 41, pL 1, fig. 32.
?2Clavus (Elaeocyma) glabriusculae brevis. Taki and Oyama,
1954, Paleont. Soc. Japan Spec. Paper 2, pl. 21, fig. 32
The Okinawan species is similar in outline and sculp-
ture to the form from the lower Pleistocene of Japan
figured by Yokoyama, but it is impossible from the
figures to compare them in detail.
Distribution: Miocene, (Yonabaru clay member) Okinawa ;

?Pleistocene, Japan.
Localities: Yonabaru clay member, 17449 (figured).

Genus CRASSISPIRA Swainson 1840

Type: Pleurotoma bottae Valenciennes (Kiener).

The genus Crassispira is used here as it was used by
Woodring (1928); for shells having a high spire, a
strong subsutural collar, a moderately narrow but
strongly concave subsutural slope, strong axial ribs
that do not cross the subsutural slope, and strong spi-
ral threads between the axial ribs. The type of Cras-
sispira does not have strong spiral sculpture. Shells
of the type here referred to Crassispira have been
referred to Inquisitor Hedley 1918 by some recent
authors, and they certainly fall within the wide range
of species included in /nquisitor by Hedley in 1922.

A large number of turrid genera have been proposed
by Australian and New Zealand authors, but in my
opinion a confusing picture exists insofar as the species
assigned to them is concerned. It is difficult to see
why Powell considers “Splendrillia” adelaidae (1944,
pl. 2, fig. 6) to be congeneric with “Splendrillia” for-
mosa (1944, pl. 2, fig. 5) and “Splendrillia” edita (1942,
pl. 2, fig. 3) while Pseudoinquisitor problematicus
(1944, pl. 3, fig. 3) belongs to a different genus.

Crassispira pseudoprincipalis (Yokoyama)
Plate 14, figure 28

Pleurotoma (Drillia) pseudo-principalis Yokoyama, 1920.
Tokyo Imp. Univ. Coll. Sei. Jour., v. 39, art. 6, p. 37,
plL 1, fig. 21,

Drillia pseudo-principalis. Yokoyama, 1926, Tokyo Imp. Univ.
Fac. Sci. Jour., sec. 2, v. 1, pt. 9, p. 330.

Inquisitor pseudoprincipalis. Makiyama, 1927, Kyoto Imp. Univ.
Coll. Sci. Mem., ser. B, v. 3, no. 1, art. 1, p. 104; 1931,
ser.B,v.7,no. 1,art. 1, p. 7.

Clavus (Brachytoma) pseudoprincipalis. Nomura, 1935,
Tohoku Imp. Univ. Sci. Repts., 24 ser., v. 18, no. 2, p. 124,
pl. 6, fig. 38.

Hatai and Nisiyama, 1952, T6hoku Univ. Sci. Repts., 2d
ser., spec. v. 3, p. 232.
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The Okinawan specimens appear to agree closely
with the typical form from the Naganuma formation
(Pliocene) of Japan.

A large suite of specimens so labelled is in the Haya-
saka collection from the Byoritzu beds. There is some
variation in the width of the apical angle, a fact men-
tioned by Nomura, and the number of interstitial
threads between the primary spirals ranges from one
to three, some specimens with three interstitials having
all three of equal strength and others having the middle
thread stronger.

According to Makiyama (1927, p. 104), Japanese
specimens of this species differ from C. bataviana
(Martin) in having a shorter canal. The same appears
to be true of the Okinawan and Formosan specimens.

Distribution: Miocene, (Tamari formation) Japan; Pliocene,
(Naganuma formation, Dainichi formation, Satsuka formation)

Japan, (Nakoshi sand) Okinawa, (Byoritzu beds) Formosa
Localities : Nakoshi sand, 17440 (figured).

Crassispira hataii, n. sp.
Plate 5, figure 30 ; plate 6, figure 1

Shell of medium size and inflation, whorls sharply
rounded in profile. Protoconch somewhat eroded, but
apparently consisting of three whorls, conical, and
smooth. Aperture of medium width, produced ante-
riorly to form a short canal; only a slight indication
of a siphonal notch. Outer lip gently curving. Anal
sinus sharp, but of only moderate depth. Sculpture
consisting of coarse axial ribs, slightly inclined to the
right towards the apex, six visible from an angle; deli-
cate but distinctly raised spiral lines crossing the axial
ribs and interspaces alike, some of the spiral inter-
spaces with secondary lines; anal fasciole bearing lines
of about the same width, but with less relief. Sub-
sutural slope with a moderately strong subsutural collar
and below it a sharp, concave anal fasciole.

Holotype (USNM 562764) measures: height 30 mm, diameter
9 mm.

Type locality : Yonabaru clay member, 17451.

Crassispira hataii is generically akin to O. pseudo-
principalis but may belong to an entirely distinet
group of species. The axial ribs of C. hataii are fewer
in number and larger, and the spiral lines are much
finer and cross the axials and axial interspaces alike
rather than being absent over the crest of the axials as
in C. pseudoprincipalis. In addition, the body whorl
of C. pseudoprincipalis is more constricted at the base,
the canal is relatively shorter, and the siphonal notch
is larger.

Distribution: Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17451 (holotype and one
other specimen figured).
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Genus CLATHRODRILLIA Dall 1918

Type: Pleurotoma gibbosa Reeve.
Clathrodrillia ef. C. jeffreysii (Smith)

Plate 14, figure 29

!Drillia jeffreysii Smith, 1875, Annals and Mag. Nat. Hist.,
ser. 4, v. 15, p. 5.

nquisitor jeffreysii. Makiyama, 1927, Kyoto Imp. Univ. Coll.
Sci. Mem,, ser. B, vol. 3, no. 1, art. 1, p. 104.

?Drillia pseudoprincipelis. Yokoyama, 1928, Imp. Geol. Survey
Japan Rept. 101, p. 32, pl. 1, fig. 15.

Two closely related species, 0. jeffreysii and C. flavi-
dula Lamarck live in Japanese waters. Fossil species
have been referred to both species, but without more
and better illustrations than those available, it is diffi-
cult to determine which assignments are correct. C.
jeffreysii is a little stouter and has a shorter and broader
body wherl and a shorter canal. Probably the forms
included under /nquisitor jeffreysii by Makiyama are
in part referable to €. flavidula, but the form from the
Upper Byoritzu which Yokoyama identified as pseudo-
principalis appears to be more like C. jeffreysic. Two
specimens in the Hayasaka collection from Formosa
are identical with specimens from Okinawa.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Chinen

sand) Okinawa; Pliocene(?) to Recent of Japan.
Localities : Chinen sand, 17442 (figured).

Genus COMPSODRILLIA Woodring 1928
Type: C. urceola Woodring.
Compsodrillia nakamurai Makiyama
Plate 6, figure 2

Compsodrilliea nakamurai Makiyama, 1931, Kyoto Imp. Univ.
Coll. Sci. Mem., ser. B, v. 7, p. 49, pl. 2, fig. 18.

As well as can be ascertained from his figure this
species 1s identical with the species described by Maki-
yama from the Hosoya formation (Pliocene) of Japan.

Distribution: Miocene, (Yonabaru clay member) OKkinawa;
Pliocene, (Hosoya formation-Kakegawa group) Japan,
(?Chinen sand) OKkinawa.

Localities: Yonabaru clay member, 17451 (figured) ; Chinen

sand?, 17442.
Compsodrillia? torvita, n. sp.

Plate 9, figure 25

Shell of medium size and inflation, whorls well
rounded.  Protoconch not well preserved, but ap-
parently smooth, bulbous and tilted. Aperture of
moderate width, constricted very little toward the
canal; siphonal notch weak. Outer lip well rounded.
Anal sinus moderately narrow and moderately shallow.
Anal fasciole not deeply impressed. Sculpture consist-
ing of heavy axial ribs, 7 to 8 visible from an angle,
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crossed by moderately heavy spiral lines of low relief;
spirals absent on anal fasciole, but 1 may be present on
the subsutural collar. Subsutural slope not well de-
fined, but having a low indistinet subsutural collar, and
a moderately indented anal fasciole, the anal fasciole
not subtended by sharp truncations of the axial ribs.

Holotype (USNM 562863) measures: height 38 mm, diameter
10.9 mm.

Type locality : Shinzato tuff member, 17454.

This species has some resemblance to the species of
Crassispira figured here but it can be distinguished
from them immediately by its coarser, less well-defined
spirals and by the complete lack of spiral sculpture on
the subsutural slope.

Tt is possible that this is merely a full grown speci-
men of the species here identified as C. nakamurai. The
axials of the latter have a slight slant, however, whereas
the axials of (. forvita are vertical. Furthermore, C.
nakamurai has sharper spiral threads.

Distribution : Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities : Shinzato tuff member, 17454 (figured type).

Genus AGLADRILLIA Woodring 1928

Type: 4. callothyre Woodring.

Of the two spirally sculptured species originally re-
ferred to Agladrillia, one, the type, 4. callothyra, has
spiral grooves which are present between the axials
only, and the other, A. leptalea, has spiral threads
which cross the axials. The Okinawan species is of the
latter type.

Agladrillia nakazaensis, n. sp.
Plate 9, figures 20, 31

Shell medium to moderately inflated, whorls rounded.
Protoconch missing on type. Aperture less than half
the length of the shell, produced anteriorly to form a
short but well-defined canal. Parietal callus thin ex-
cept for a small bulge adjacent to the anal sinus. Sculp-
ture consisting of moderately heavy axials, about 5 to 6
visible from an angle, crossed by narrow but sharp
raised threads, somewhat narrower on the subsutural
slope, and frequently with secondary threads on the
lower part of the columella; anal fasciole not distinet
due to the fact that the axials reach nearly to the sub-
sutural collar, and between the axials the collar dips
gently.

Holotype (USNM 562858) measures: height 17 mm, diameter

6.4 mm.
Type locality : Shinzato tuff member, 17453.

This species is probably closely related to Drillia
ferenuda Cossmann (1920) from the Pliocene of
Karakal, India, but the latter species has larger and
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more widely spaced axials, only 4 to 5 visible from an
angle.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.
Localities : Shinzato tuff member, 17453 (figured type).

Subfamily BORSONIINAE
Genus BORSONIA Bellardi 1839

Type: B. prima Bellardi.

The genus Borsonia has been used to include forms
with both one and two plaits on the columella. The
species here referred to it has a single very weak plait.

Borsonia shimajiriensis, n. sp.
Plate 9, figure 32

Shell of medium size, fusiform, spire moderately
elongate, whorls concave on subsutural slope, convex
below. Protoconch missing from specimen at hand.
Aperture of moderate width, narrowing appreciably
at the canal, the extreme tip of which is missing on the
type specimen. Quter lip gently curving as seen from
growth lines. Columella weakly callused with a weak
low fold starting about a quarter turn back from the
edge of the callus. Sculpture consisting of moderately
strong axial ribs, six to seven visible from an angle,
strongest and terminating abruptly at the periphery,
dying out anteriorly near the mid-point of the whorls;
spiral sculpture absent on the subsutural slope but
consisting of weak raised lirations from the periphery
to the tip of the columella. Growth lines on the anal
fasciole indicate that the sinus had a medium indenta-
tion and covered the entire subsutural slope.

Holotype (USNM 562868) measures: height 22 mm, diameter
8 mm.

Type locality: Shinzato tuff member, 17454.

The nearest relative I find of this species is B. mitro-
morphoides Suter (1917, p. 59, pl. 121, fig. 22) from the
Upper Oligocene of Wharekuri, New Zealand. It dif-
fers from the New Zealand form in having 6 to 7
axials visible from an angle whereas the New Zealand
species has 5, in having a single weak columellar plait
whereas the New Zealand form has 2 fairly strong
plaits, and in having a subsutural slope devoid of spiral
sculpture whereas the New Zealand form has fine
spirals on the anal fasciole. Borsonia clifdenesis Fin-
lay from the lower Miocene of New Zealand (see
Powell, 1942, pl. 4, fig. 2) is also related but it has
two columellar plaits and a shorter columella.

Distribution : Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17454 (figured type).
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Genus BORSONELLA Dall 1908

Type: Borsonia dalli Arnold.

The type of this genus (see Oldroyd, 1927, pl. 6,
fig. 8) has a single, rather strong, nearly horizontal
fold on its columella but another species of the genus,
B. diegensis Dall (see Oldroyd, 1927, pl. 6, fig. 4), has
a faint, sharply inclined fold. The species here in-
cluded in the genus has an inclined very weak fold.

Borsonella shinzato, n, sp.
Plate 9, figure 18

Shell moderately small (probably a juvenile), mod-
erately inflated. Protoconch globular, consisting of
about 114 turns, moderately large and slightly tilted,
bearing weak sharp raised revolving lines on the last
34-turn, not definitely carinate. Whorls nearly
straight sided on spire with a low beaded periphery
standing out. Aperture of moderate width, a little
over half the length of the shell. Canal short and
straight. Outer lip thin, recurving sharply to the
anal sinus. Parietal callus thin. Anal sinus broad and
moderately deep, adjacent to the suture and occupying
the entire subsutural slope, the growth lines recurving
only slightly from the apex of the sinus to the suture.
Sculpture consisting of small oblique nodes on the
periphery, terminating abruptly above, and dying out
more gradually below; no visible spiral sculpture;
subsutural slope smooth and straight, but with a thick-
ening below the suture making the suture appear some-
what incised.

Holotype (USNM 562857) measures: height 16.6 mm, diame-
ter 7.8 mm.

Type locality : Shinzato tuff member, 17454.

This species appears to be most closely related to B.
diegensis Dall, a species obtained from deep water (822
fathoms) off San Diego, California. The Okinawan
species has a wider, less concave subsutural slope and
the inclined axial nodes are stronger. The columellar
fold is very faint.

Digtribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17454 (figured type).

Subfamily MANGELIINAE
Genus “MANGELIA” Risso 1826

The following species seems to fall within the com-
plex once included in Mangelia. Without a complete
aperture it would be difficult to place it more precisely.
It has specific characters that are unmistakable, how-
ever, and the species is described. This species could
belong in the Clavinae rather than the Mangeliinae.
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“Mangelia” china, n. sp.
Plate 9, figure 26

Shell small, fusiform, whorls bluntly carinate, spire
moderately sharp, of about the same length as the aper-
ture. Protoconch not well enough preserved on the
type for description. Aperture of medium width, nar-
rowing anteriorly where it is produced to form a canal
of moderate length. Outer lip not preserved on the
type but shown by growth lines to recurve above the
periphery to form a moderately broad, moderately deep
sinus. Parietal wall lightly callussed posteriorly and
slightly resorbed anteriorly. Sculpture consisting of
blunt, slightly protractive axial ribs, about seven vis-
ible from an angle, and fine somewhat irregular spiral
lirations which are slightly more crowded on the sub-
sutural slope and slightly coarser on the columella;
some secondary threads present. Suture appressed
with a well defined subsutural collar.

Holotype (USNM 562864) measures : height 14 mm, diameter
5 mm.

Type locality : Shinzato tuff member, 17633.

I can find nothing described from the region with
which I could compare this shell with any degree of
confidence.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17633 (figured type).

Genus NEOGURALEUS Powell, 1939
Type: Drillia sinclairi Gillies.
Neoguraleus kutekinensis, n. sp.

Plate 14, figure 27

Shell moderately small but large for the genus,
whorls evenly rounded, spire moderately inflated.
Protoconch blunt, subnaticoidal, slightly tilted, con-
sisting of 114 smooth whorls. Aperature of moderate
width, less than half the length of the shell. Outer lip
forming a gentle inverted S in outline, the upper broad
shallow curve being the anal sinus. Parietal callus thin
except opposite the anal sinus where it forms a small
pad. Sculpture consisting of thin, gently curving ax-
lals extending from the suture to the base of the body
whorl, 8 to 9 visible from an angle; spirals narrow
weakly raised, extending over most of the whorl with
a few coarser ones on the columella below the lowest
extent of the axials.

Holotype (USNM 562978) measures: height 14.5 mm, diam-

eter 5.4 mm.
Type locality : Chinen sand, 17482b.
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This species bears strong resemblance to V. oruaensis
Powell (1942, pl. 6, fig. 7), Recent from New Zealand.
It has fewer axials per whorl, 9 visible on the body
whorl as opposed to 13 for the New Zealand species.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17482b (figured type).

Neoguraleus loochooensis, n. sp.
Plate 9, figure 23

Shell moderately small, whorls subangulate. Proto-
conch consisting of 1145 whorls, the first smooth and
tilted, the last half turn with spiral threads, becoming
fenestrate by the addition of axial lines towards the
end. Aperture of moderate width, broken on the type,
less than half the length of the shell. Anal sinus shal-
low. Sculpture consisting of thin gently curving ax-
ials which make a sharper curve forwards at the posi-
tion of the anal sinus, about nine to ten visible from an
angle; spiral lines incised and considerably stronger
and somewhat coarser below the shoulder than on the
subsutural slope; columella lacking axials, and the
spirals have the appearance of being raised lirations
rather than incised lines.

Holotype (USNM 562861) measures: height 9.1 mm, diameter
4 mm.

Type locality : Shinzato tuff member, 17454.

This species differs from kutekinensis in having part
of its protoconch with fenestrate sculpture, in having
subangulate rather than rounded whorls, and in having
stronger spiral sculpture.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17454 (figured type).

Genus BENTHOMANGILIA Thiele 1925
Type: Surcula trophonoides Schepman.
Benthomangilia cf. B. cosibensis (Yokoyama)
Plate 9, figure 28

?Pleurotome (Drillia) cosibensis Yokoyama, 1920, Tokyo Imp.
Univ. Coll. Sci. Jour., v. 39, art. 6, p. 38, pl. 1, fig. 26.

A single specimen from the Shinzato tuff member of
the Shimajiri formation appears to be closely related
to O. cosibensis. Yokoyama stated that his species had
19 axials on the body whorl, whereas the present species
has only 15 so that unless the Japanese species is vari-
able, the Okinawa form may be distinct. In other re-
spects they appear to be identical.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa ; Pliocene, (Koshiba formation) Japan.
Localities : Shinzato tuff member, 17454 (figured).
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Genus GLYPHOSTOMA Gabb 1872
Type: G. dentiferum Gabb.
Glyphostoma cf. C. costicrenata (Cossmann)
Plate 9, figure 29

?Clathurella costicrenata Cossmann, 1900, Journal de conchy-
liologie, v. 48, p. 47, pl. 3, figs. 16, 17.

A specimen obtained from the Shinzato tuff member
of the Shimajiri formation compares closely with the
species described by Cossmann from the Pliocene of
Karakal, India.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa ; Pliocene, (Karikal) India.
Localities: Shinzato tuff member, 17456 (figured).

Glyphostoma subcosticrenata, n. sp.
Plate 14, figure 26

Shell about medium sized for the genus, whorls
rounded. Protoconch unknown. Aperture of moder-
ate width, siphonal canal narrow. Outer lip bearing
about 8 denticles on the inside, but the edge of the lip
is thin and smooth. Inner lip prominent but attached,
bearing 3 to 4 small denticles, and a single stronger
denticle on a pad of callus directly opposite the anal
sinus. Sculpture consisting of coarse, low axials, about
7 visible from an angle, which are crossed by fine,
raised spiral lines having nearly equal intensity over
both the subsutural slope and the lower part of the
whorl.

Holotype (USNM 562977) measures: height 10 mm, diam-
eter 4.9 mm.

Type locality : Chinen sand, 17442,

This species differs from @. costicrenata in being
somewhat stouter and in lacking interstitial or sec-
ondary spiral lines.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17442 (figured type).

Genus ETREMA Hedley 1918

Type: Mangilia (Qlyphostoma) aliciae Melvill and
Standen.

The species here described is not very closely related
to the type of the genus, but is closely related to some
other species referred to the genus by both Hedley
and Powell. Among the related species are . sparula
Hedley, Z. culmea Hedley, and E. glabriplicata
(Sowerby).

Etrema saplisi, n. sp.

Plate 15, figure 10

Shell of medium size, moderately inflated, whorls
sharply rounded, suture angulate and depressed with
the subsutural slope slightly concave and the supra-

TERTIARY AND QUATERNARY GASTROPODA OF OKINAWA

sutural wall slightly convex. Protoconch not complete
on the type but the last whorl is sharply carinate.
Aperture of moderate width, the lip and lower end of
the canal missing on the type. Parietal wall bearing
a weak denticle at the edge of the callus a short distance
below the anal notch. Columella bearing about 8 weak
folds, the upper 4 or 5 coinciding with the strong spiral
lirations of the external sculpture, but the lower 8 ar-
ranged somewhat diagonal to the external lirations.
Sculpture consisting of rather prominent, well rounded
axial ribs (about 6 to 7 visible from an angle) which do
not extend quite to the suture above, become obsolete
on the lower part of the body whorl, and are practically
obsolete at the suture ; spiral sculpture consisting of fine
raised lirae, those on’the subsutural slope delicately
raised and finely beaded on top and without inter-
stitials, those on the middle and lower part of the whorl
divided into primary and secondary, and frequently
tertiary threads, with the primary threads smooth but
the secondary and tertiary threads finely beaded like
those on the subsutural slope.

Holotype (USNM 562988) measures:. height 16 mm, diam-
eter 7.5 mm.

Type locality : Chinen sand, 17481.

It is difficult to compare this species with others de-
cribed without having specimens of the other species.
The details of sculpture and the strength of the colu-
mellar plaits fairly closely resembles those of Z'. glabri-
plicata Sowerby (see Hedley, 1922, pl. 47, fig. 79), a
species living from Australia to Japan, but Z. glabri-
plicata is a slenderer species with a higher spire. Lie-
nardia peristernioides Schepman (1913, p. 437, pl. 29,
fig. 4) appears to be very closely related.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities : Chinen sand, 17481 (figured type).

Genus LIOGLYPHOSTOMA Woodring 1928

Type: L. adematum Woodring.

The species here referred to this genus is decidedly
more elongate than the Jamaican species referred to it,
and the protoconch lacks the median keel on the last
whorl. The apertural and sculptural features are more
in agreement with Lioglyphostoma than with any other
described genus, however.

Lioglyphostoma tenuata, n. sp.
Plate 15, figure 1
Shell moderately small, slender and elongate, whorls
subangulate. Protoconch consisting of over two
whorls, smooth and regularly expanding. Aperture
narrow, over half as long as the shell. Canal long and
slender. Anal sinus slightly constricted with a slight
callus around the edge. Outer lip broken on the type.
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Inner lip thin and appressed except opposite the anal
sinus where it is callused and weakly detached. Sculp-
ture consisting of moderately strong rounded axials,
about five visible from an angle, which do not com-
pletely cross the subsutural slope and die out near the
base of the body whorl; fine rounded elevated spiral
lirations with occasional secondary lirations over the
entire whorl, those on the subsutural slope somewhat
weaker than those below. Suture with a well
developed collar.

Holotype (USNM 562981) measures: height 12.4 mm, diame-
ter 3.7 mm.

Type locality : Shinzato tuff member, 17458.

No relatives of this species have been described from
the western Pacific. It is decidedly more elongate and
finely sculptured than the type species, L. adematum
Woodring, from the Miocene of Jamaica.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa.
Localities: Shinzato tuff member, 17458 (figured type).

Lioglyphostoma chinenensis, n. sp.
Plate 15, figure 3

Shell of medium size, moderately inflated, whorls
subangulate. Protoconch consisting of a little less than
two smooth, evenly expanding whorls. Aperture of
medium width, less than half the length of the shell.
Outer lip broken on type. Inner lip slightly callused,
appressed except opposite the anal sinus where it is
callused heavily and partly free. Anal sinus partly
broken, but apparently round with a constriction at
the opening. Sculpture consisting of gently curved
axials, about seven visible from an angle, which do not
entirely cross the subsutural slope, and die out below
near the base of the body whorl; spiral lines fine, raised
and of almost equal strength all over the whorl.

Holotype (USNM 562983) measures: height 11.4 mm.,
diameter 3.7 mm.

Type locality : Chinen sand, 17482b.

This species can be distinguished at once from L.
tenuata by its less elongate shape and its more angulate
whorls.

Distribution : Pliocene, (Chinen sand) Okinawa.
Localities: Chinen sand, 17482b (figured type).

Genus EUCLATHURELLA Woodring 1928
Type: Clathurella vendryesiana Dall.

Euclathurella fimbria, n. sp.
Plate 15, figure 2
Shell moderate to large for the genus. Protoconch
missing from type. Aperture narrow and elongate,

about or over half the length of the shell. Outer lip
moderately heavy and crenulate at the edge. Parietal
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wall very weakly callused except opposite the anal
sinus where a small callosity occurs. Anal sinus moder-
ately narrow and deep, the maximum width visible
only from a nearly vertical angle. No subsutural col-
lar present. Sculpture consisting of very weak axial
nodes on the adult whorls, but which are stronger on
the young whorls, about six visible from an angle, and
fine, raised spiral lirations, those below the shoulder
having secondary lirations, and those above the shoul-
der finer and without secondary lines.

Holotype (USNM 562982) measures: height 20.7 mm, diam-
eter 7.1 mm.

Type locality : Chinen sand, 17442,

This species is very closely related to a Recent speci-
men in the Hirase collection in the U.S. National Mu-
seum labelled “@lyphostoma (%) carmen Sowerby,
Hirado, Hizen, Japan”. It differs from the Recent
species in having weaker axials, but is otherwise in-
distinguishable. Another specimen of “G. (%) car-
men” is labelled “Eastern Sea, 53 fathoms”.

Distribution: Pliocene, (Chinen sand) Okinawa.

Localities: Chinen sand, 17442 (figured type).

Comparative bathymetric data: A closely related living
species was obtained in the East China Sea South of Naga-
saki at a depth of 53 fathoms.

Incerta sedis
Plate 5, figure 29

A fragment, presumed to be a turrid, consisting of a
protoconch and about two spire whorls, was obtained
from the Yonabaru clay member of the Shimajiri for-
mation.

Locality : Yonabaru clay member, 17679 (figured).

Subfamily DAPHNELLINAE
Genus TYPHLOSYRINX Thiele 1925
Type: Pleurotoma ( Leucosyrina) vepallida Martens.
Typhlosyrinx sp. indet.
Plate 9, figure 21

A single poorly preserved specimen is referred to
this genus with some reservation. It has all the sculp-
tural characteristics of the Z'yphlosyrinaz-Spergo-
Pleurotomella group of turrids, but its protoconch is
missing.

Locality : Shinzato tuff member, 17453 (figured).

Genus PLEUROTOMELLA Verrill 1873
Type: P. packardi Verrill.
Pleurotomella? ryukyuensis, n, sp.
Plate 9, figure 22
Shell medium small, of medium inflation, spire mod-

erately elongate with the aperture a little more than
a third the height of the shell. Whorls angulate.
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Protoconch consisting of over 4 complete turns, the
first turn smooth, the last 314 turns bearing finely can-
cellate sculpture. Anal sinus broad and moderately
deeply but not sharply indented. Outer lip thin with
a moderately sharp curve. Parietal callus thin.
Sculpture consisting of short axial nodes, about nine
visible from an angle, those on the young whorls ex-
tending from about the middle of the subsutural slope
to the suture, but reduced on the later whorls to oblique
pointed protuberances on the shoulder; small puckers
along growth lines rather distantly spaced along the
anal fasciolar region; spiral sculpture very weak and
irregular on the upper part of the whorls, but con-
sisting of weak raised threads on the base of the body
whorl and columella.

Holotype (USNM 562860) measures: height 18 mm, diameter
6.6 mm.

Type locality : Shinzato tuff member, 17456.

This species is probably closely related to P.? dubia
Schepman (1913, p. 448, pl. 30, fig. 8) from the Ceram
Sea, from which it differs mainly in having more axial
ribs. Pleurotomella? dubia has 6 axials showing,
whereas P.? ryukyuensis has 9.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities: Shinzato tuff member, 17456 (figured type).

Comparative bathymetric data: Pleurotomella? dubia was
obtained from the Ceram Sea at a depth of 835 meters (456

fathoms).
Genus DAPHNELLA Hinds 1844

Type: Plewrotoma lymneiformis Kiener.
Daphnella ryukyuensis, n. sp.
Plate 10, figure 1; plate 15, figure 4

Shell of medium size, medium to moderately slender,
lymneiform, whorls flattened in the young state but
rounded in adults. Protoconch consisting of 234
whorls, the first very small and smooth, the remainder
microscopically diagonally cancellate, the diagonal
lines being rough and irregular. Aperture of medium
width. Outer lip thin and gently rounded. Anal
sinus shallow, located nearly adjacent to the suture.
Sculpture on the juvenile whorls consisting of a row
of small rounded beads set on a low shoulder directly
beneath the suture and with weak spiral lines below;
adult sculpture consisting of very faint spiral lines,
somewhat more evident and coarser on the lower part
of the body whorl and columella.

Holotype (USNM 562984) measures: height 24 mm, diameter
8.7 mm.

Type locality : Chinen sand, 17481.

Nomura and Zinbo (1934, p. 132, pl. 5, fig. 23)
identified a Daphnella from Kikaiga-shima as D.
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lymneiformis. Kuroda and Habe (1952, p. 53) re-
identified it as D. mitrellaformis Nomura. Nomura
and Zinbo’s figure shows a shorter spire and a longer
and more constricted siphonal canal than D. ryukyuen-
sis. Daphnella patula (Reeve) (See Tryon, 1884, pl.
26, fig. 90.) also has a shorter spire. It has a low beaded
keel just below the suture but it persists through the
adult stage whereas in D. ryukyuensis it is only present
on the first two postnuclear whorls. The Albatross col-
lection from the Philippines contains specimens which
probably are D. patula.

Two other closely related species were described from
East Africa, D. aequatorialis (Thiele) (1925, p. 253,
pl. 41, fig. 18) and D. distincta (Thiele) (idem, fig. 15).
Both are based on immature shells so that it is difficult
to compare them with the Recent Philippine and fossil
Okinawan species. Thiele gives depths of 750 meters
and 463 meters for his species.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene, (Chinen sand) Okinawa.

Localities: Shinzato tuff member, 17454 (figured); Chinen
sand, 17481 (figured type).

Comparative bathymetric data: Specimens of D. patule were
obtained in the Philippines by the Albatross at depths ranging
from 170 to 244 fathoms.

Genus SPERGO Dall 1895
Type: S. glandiniformis Dall.
Spergo fusus, n. sp.
Plate 10, figures 4, 9

Shell spindle shaped, moderately inflated, whorls
subangulate. Protoconch consisting of about three
rapidly expanding whorls (approximately the first
half turn missing on the type), sculptured by minute
intersecting diagonal lines. Aperture about half the
length of the shell, moderately wide. Anal sinus very
shallow and broad. Outer lip thin. Parietal callus
very thin, apparently no more than a film. Sculpture
consisting of short, low axials, eight to nine visible
from an angle, located at the subangulate periphery
of the shell, obsolete on the upper part of the sub-
sutural slope and on the lower part of the body whorl,
and becoming less strong on the later whorls; a second
system of axial sculpture that consists. of wrinkles or
puckers in the growth lines on the anal fasciolar
region ; spiral sculpture very faint above the periphery,
but consisting of weak raised spirals on the lower part
of the whorls, becoming stronger and more closely
spaced on the columella.

Holotype (USNM 562871)

diameter 23 mm.
Type locality : Shinzato tuff member, 17454.

measures: height 36 mm,



PALEONTOLOGY

Spergo fusus has coarser sculpture, both spiral and
axial, than either 8. glandiniformis or 8. daphnelloides
of Dall from the Hawaiian Islands. In shape it more
nearly approximates 8. sibogae Schepman (1913, p.
448, pl. 30, fig. 9) from the “Kei Islands” (Moluccas),
but that species also has much weaker spiral sculpture.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Type locality : Shinzato tuff member, 17454 (figured type).

Comparative bathymetric data: Spergo sibogae, 560 meters
(308 fathoms); 8. dephnelloides, 298 fathoms; 8. glandini-
formis, 298 fathoms; 8. procellane (Watson), off Pernambuco,

350 fathoms.
Genus BUCCINARIA Kittl 1887

Type: B. hoheneggeri Kittl.

The shells here referred to this genus are quite dis-
similar in the adult stage, but the protoconchs and
young stages are nearly identical. The species referred
to typical Buccinaria is Bathytoma-like in shape, has
axial nodes, and is superficially like some species re-
ferred to Austrotoma in both shape and adult ornamen-
tation. Its protoconch, however, is entirely different
from those of either of these genera and consists of
about 2 to 214 whorls that form a small, sharp, conical
tip. Except for about the first half turn, the proto-
conch is sculptured by fine, diagonal cancellations re-
sembling engine turnings. This type of sculpture is
sometimes referred to as “sinusigerid”, but probably
the term refers to the A phorais-like outer lip that some
protoconchs of this type, particularly that of Cypraea,
possess. The species referred to the subgenus Oofo-
mello is spindle-shaped and superficially resembles a
fusinid or volutid. The young whorls of both Buc-
cinaria ss and Ootomella have a strongly denticulate
periphery, the denticles standing out strongly above
the suture below. The subsutural slope is swollen,
particularly just below the suture, and in a few speci-
mens a weaker row of nodes is present along this
swelling.

Beets (1944, p. 32) was the first to point out the close
relationship of the Austrian Tertiary genus Buccinaria
to Ootomella Bartsch (1933, p. 76; new name for
Ootoma Koperberg) from the Tertiary of Timor, and
to regard Ootomella as a subgenus of Buccinaria.
Eosipho Theile, which he also made a subgenus of Bue-
cinaria is unrelated. More recently Kuroda (1952, p.
65) described the genus Pionotoma and under it two
new species, P. pyrum and P. teramachii, both from off
Tosa, Japan. Kuroda indicated on a reprint sent to me
that he now regards the name a synonym of Qotomella.

Buccinaria has been referred alternately to the Tur-
ritidae and to the Buccinidae with something approach-
ing regularity. Kittl regarded Buccinaria as a buc-
cinid. Hornes and Auinger (1891) included species
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of Buccinaria under the turrid genus Pseudotoma.
Cossmann placed Buccinarie in the Buccinidae. Koper-
berg referred her genus Ootoma to the Turritidae.
Beets treated Ootomella as a subgenus of Buccinaria
and referred the genus to the Buccinidae, and in this he
was followed by Altena (1950). Powell (1942) placed
Ootoma in the subfamily Borsoniinae of the family
Turritidae. Wenz (1941) regarded it as buccinid.

Powell regarded the diagonally cancellate sculpture
of the protoconch as restricted to the Daphnellinae
among the turrids, although it is present in genera be-
longing to other families such as Thais and Cypraea.
Because of its protoconch and the fact that it has a
well-defined though shallow indentation of its labial
profile, I believe Buccinaria to be a turrid, and tenta-
tively place it in the subfamily Daphnellinae.

Buccinaria okinawa, n. sp.

Plate 6, figures 3, 9; plate 10, figures 2-3

Shell of medium size, inflated, spire shorter than the
aperture, whorls subecarinate to subrounded. Proto-
conch small, conical and pointed, consisting of two and
one half whorls ornamented with fine, diagonally can-
cellate or “sinusigerid” sculpture. Aperture rather
broad and forming a broad short canal anteriorily.
Outer lip thin, gently curving, and narrowly indented
to form a weak anal sinus along the subsutural
slope. Parietal callus weak with the sculpture on the
lower part of the whorls partly dissolved with the ad-
vance of the callus. Sculpture consisting of axial nodes
along the periphery which flatten out rapidly both
above and below the periphery, those of the young
stages being sharp and denticulate; shell covered by
raised spiral lines which are finer and more closely set
above the periphery but broader and more widely spaced
towards the base of the whorl, the interspaces on the
lower part of the whorl bearing secondary and even
tertiary threads.

Holotype (USNM 562870) measures: height 15.5 mm, diam-
eter 8 mm.

Type locality : Shinzato tuff member, 17677.

The closest relatives of this species appear to be the
Austrian Miocene species B. hoheneggeri (Kittl) and
B. orlaviensis (Kittl). Buccinaria (Ootomella) jon-
keri (Koperberg) lacks axial nodes and has a less de-
pressed subsutural slope. The species bears at least
superficial resemblance to some of the species of Awus-
trotoma, Awateria, and Marshallaria, but none of these
agree with Buccinaria in nuclear characters.

The low spired variety from the Yonabaru clay mem-
ber of the Shimajiri formation (pl. 6, fig. 9) approaches
in shape the form described by Altena (1950, p. 224,
fig. 15) as B. (Ootomella) javanensis, but the latter ap-
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pears to have two rows of less prominent peripheral

nodes instead of one row of more prominent ones.
Distribution: Miocene, (Yonabaru clay member) Okinawa;

Miocene or Pliocene, (Shinzato tuff member) Okinawa.

Localities: Yonabaru clay member, 17451 (figured—2 speci-
mens) ; Shinzato tuff member, 17677 (figured type).

Subgenus 00TOMELLA Bartsch 1933

Type: Ootoma jonkeri Koperberg.

This subgenus includes the smoother, spindle-shaped
members of Buccinaria. The very young stages of typ-
ical Buccinaria and Ootomella are similar, but adults
of Ootomella lack a well defined shoulder and subsu-
tural slope and have no trace of axial ribs or nodes.
The spiral sculpture of typical Buccinaria ranges from
moderate to strong; that of Ootomella from moderate
to almost obsolete. Adults of Oofomella do not have
an anal sinus.

In addition to the type, the subgenus would include
B. martini (Koperberg), B. koperbergi (Martin), B.
pyrum (Kuroda), B. teramachii (Kuroda), and the
species described here. In my opinion, B. (Ootomella)
javanensis Altena is a typical Buccinaria.

Buccinaria (Qotomella) loochooensis, n. sp.
Plate 15, figures 5-9

Shell of medium size, moderately inflated, spire
slightly shorter than the aperture, whorls rounded in
adults but with a denticulate peripheral carination on
the young whorls. Protoconch not perfectly preserved
on any specimen at hand, but at least the last 114
whorls sculptured with diagonal cancellations and ap-
parently part of a small, sharply conical tip. Aper-
ture subelliptical and moderately broad, sharply at-
tenuated at the posterior end, but forming a rather
broad, short canal anteriorly.
in adults. Parietal callus of medium width and thick-
ness; columellar callus heavier than the parietal callus
on some individuals but not consistently. Sculpture
consisting of low blunt spiral threads that are stronger
and more closely set in the area above the periphery
and on the base of the whorl, but which tend to be ob-
solete on the central part of the whorl; gently curving
lines of growth well developed; young whorls with a
blunt, denticulate peripheral carination just above the
suture.

Holotype (USNM 562985) measures: height 26.5 mm, di-
ameter 11.5 mm.

Type locality : Chinen sand, 17481.

The young stages of this species indicate close rela-
tionship with B. okinawa, in fact the young of the two
species are almost inseparable. Adults of B. okinawa
become bucciniform, resembling some species of Sipho-

Anal sinus not present.
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nalia with both the axial and spiral sculpture persist-
ing, even becoming stronger. Adults of B. (0.)
loochooensis, on the other hand, become more spindle-
shaped and smoother.

T can find nothing described from the Japan region
with which this species could be confused. It resem-
bles Daphnella lymneiformis in a superficial way.
However, the row of denticles on the juvenile whorls
of this species are just above the suture whereas in D.
lymmeiformis a denticle-bearing ridge lies just below
the suture.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa ; Pliocene, (Chinen sand) Okinawa.
Localities: Shinzato tuff member, 17677; Chinen sand, 17481

(figured type).
Buccinaria (Ootomella) sp.
Plate 6, figure 4

A juvenile specimen closely related to B. (0.) loo-
chooensis was obtained from the Yonabaru clay member
of the Shimajiri formation. It is more inflated in the
peripheral region and more constricted at the base than
specimens of loochooensis from the Chinen sand and
Shinzato tuff member of the Shimajiri but all of the
latter specimens at hand are adults and it is not known
whether juveniles of typical loochooensis are more
inflated.

Locality : Yonabaru clay member, 17451 (figured).
Family THATCHERIIDAE
Genus THATCHERIA Angas 1877

Type: 7. mirabilis Angas.

Powell (1942, p. 167) proposed a new family name
for Thatcheria to include it and Waitara Marwick
rather than place them in either the Turridae or Conidae
where they have been variously placed by others. Ap-
parently Yokoyama did not know of 7'hatcheria when
he described the genus Cochlioconus.

Powell stated that the protoconch of 7hatcheria is
unknown. Neither of two specimens presented to the
U.S. National Museum by Mrs. J. S. Schwengel has a
protoconch. One specimen from Okinawa lacks a
protoconch stage, but does have the sculpture preserved
nearly to the protoconch stage, apparently an unusual
condition owing to a slight tendency for the early
whorls to become decorticated. The early sculpture is
strongly turrid, the periphery being ornamented with
well defined blunt denticulations, about 9 or 10 visible
from an angle, and the denticulations themselves are
crossed by fine spiral lines. Kuroda (1954, fig. 1)
figured the protoconch and first nepionic whorl of a
specimen of 7. miérabilis. The protoconch has inter-
secting series of curved lines forming a reticulate sculp-
ture like that of the Daphnellinae. Furthermore, he
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states that the radula is daphnellid. However, the
carina is not denticulate. While one might be unduly
cautious in wondering whether the young shell figured
by Kuroda is really a 7T'hatcheria, it is true, neverthe-
less, that the first nepionic whorl is quite different from
that of the Okinawan species figured here. For the
time being, therefore, Powell’s family Thatcheriidae
is being retained.

Thatcheria cf. T. gradata (Yokoyama)
Plate 15, figures 11-12

?Cochlioconus gradatus Yokoyama, 1928, Toyko Imp. Univ.
Fac. of Seci. Jour,, sec. 2, v. 2, pt. 7, p. 338, pl. 66, figs. 3, 4.

?Thatcheria gradata. Yokoyama, 1930, Tokoyo Imp. Univ.
Fac. of Sci. Jour., sec. 2, v. 2, pt. 10, p. 406.

?Thatcheria mirabilis. Hatai and Nisiyama, 1952, Téhoku Imp.
Univ. Sci. Repts., 2d ser., spec. v. 3, p. 191.

The specimens from Hyuga on which Yokoyama
based his species and the Okinawan specimens are in-
complete, so that the identification is tentative. The
Okinawan fossils are plane to only slightly concave on
the broad shoulder. Yokoyama states that 7. gradata
is horizontal and flat or slightly excavated above the
angle. In contrast, the Recent species, 7. mirabilis
Angas, has the shoulder definitely depressed with the
periphery slightly upturned. The sculpture on the
Recent species is finer than on either of the fossils, and
neither the Hyuga or Okinawan specimens show evi-
dence of crowding of the spirals immediately below the
periphery, whereas the spirals of 7'. mirabilis show
definite crowding below the periphery. The spirals
on the Okinawan specimens are stronger where they
cross the peripheral denticulations than elsewhere.
The spiral lines are much weaker above the periphery
than below it, and on the very young whorls the flat-
tened area above the periphery and the suture is with-
out spiral sculpture,

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene, (Chinen sand) Okinawa.

Localities : Shinzato tuff member, 17633 ; Chinen sand, 17481
(figured).

Comparative bathymetric data: One specimen of T. mira-
bilis in the U.S. National Museum was dredged from off Tosa,
Japan, at 100 fathoms.

Family CONIDAE

Genus CONUS Linné 1758
Type: Conus marmoreus Linné.
Conus sieboldianus Makiyama
Plate 6, figures 10, 15-16

Conus sieboldianus Makiyama, 1927, Kyoto Imp. Univ. Coll.
Sci. Mem., ser. B, v. 3, no. 1, art. 1, p. 92, pl. 4, figs. 16, 17.

This species appears to be identical with the species
described by Makiyama. It is characterized by the
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2 to 4 spiral lines immediately below the shoulder
and very weak spirals on the subsutural slope.

Conus oinouyei Yokoyama (1928, pl. 1, fig. 16) from
the Lower Byoritzu beds of Formosa is very closely
related, but has a slightly lower spire. Although
Yokoyama did not mention the spirals below the
shoulder, they are clearly visible on his figure.
Whether or not the specimens Nomura referred to
C. odengensis Martin are actually that species I am
not prepared to say, but it seems quite certain that his
placing of (. oinouyet in the synonymy of €. odengensis
is incorrect.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Pliocene, (Tenno formation) Japan.

Localities: Yonabaru clay member, 17447 (figured), 17451
(figured).

Conus aff. C. djarianensis Martin
Plate 6, figures 17, 22

Conus djarianensis Martin, 1895, Samml. Geol, Reichsmus.
Leiden, v. 1, no. 5, p. 20, pl. 3, figs. 45-50.
Conus djerianensis. Nomura, 1935, Tohoku Imp. Univ. Sci.
Repts., 2d ser., v. 18, no. 2, p. 105, pl. 7, figs. 13a, b, 14a, b.
Whether or not the species figured by Nomura is
identical with the form deseribed by Martin from the
Miocene of Java the writer is not prepared to say. The
Okinawan species appears to be identical with the For-
mosan species, however. Nomura described another
species, (. bonus, which compares closely with the Oki-
nawan form in shape, but €. bonus is stated to have
fine spiral lines all over, a character that is not evident
from the figures. The Okinawan species has only
coarse spirals and those only on the lower part of the
whorl, the condition described for . djarianensis.
Distribution : Miocene, ?Java, (Yonabaru clay member) Oki-

nawa ; Pliocene, (Byoritzu beds) Formosa.
Localities: Yonabaru clay member, 17451 (figured).

Conus cf. C. aculeiformis Reeve
Plate 6, figure 29

?0onus aculeiformis Reeve, 1844, Conchologia iconica, v. 1,
pl. 44, fig. 240.
?Tryon, 1884, Manual of conchology, v. 6, p. 75, pl. 23, figs.
90-94.
Nomura, 1935, Tohoku Imp. Univ. Sci. Repts., 2d ser.,
v. 18, no. 2, p. 109, pl. 7, fig. 10.

The Hayasaka collection of Byoritzu fossils in the
U.S. Geological Survey contains several specimens of
this species showing a wide range in the texture, num-
ber and spacing of the incised spiral lines. The spirals
are always made semipunctate by thin partitions cross-
ing them, the partitions being continuous with the
growth lines on the flat bands between the incised
grooves. The early whorls have small nodes along the
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shoulder which remain visible just above the suture.

Conus d’orbignyi (Andouin) which occurs in the By-
oritzu beds also has semipunctate incised spirals but
its shoulder nodes are coarser and persist on the adult
whorls.

Nomura regarded three fossils from Java which
Martin (1906) identified as living species, C. insculptus
Kiener, (. longurionis Kiener, and (. vimineus Reeve
as synonyms of (. aculeiformis. They are certainly
very closely related if not identical. One of Martin’s
species, (. menengtenganus, probably also should be
included in this category.

Distribution: Miocene, ?Java, (Yonabaru clay member) OKki-
nawa; Pliocene, ?Java; ?Sumatra, ?Timor, ?Ceram, (Byoritzu
beds) Formosa, Japan; Recent, Indian Ocean, Australia,
Philippines.

Localities : Yonabaru clay member, 17447 (figured).

Conus cf. C. cosmetulus Cossmann
Plate 6, figure 6

?0onus (Leptoconus) cosmetulus Cossmann, 1900, Journal de
conchyliologie, v. 48, p. 63, pl. 4, figs. 11, 12.

This species compares closely with the species
described by Cossmann from the Pliocene of Karikal,
India. Conus sondeianus Martin from the Pliocene
of Java is definitely more slender and has a higher
spire.

Distribution: Miocene, (Yonabaru clay member) Okinawa;

Pliocene, (Karikal) India.
Localities: Yonabaru clay member, 17449 (figured), 17503.

Conus precancellatus, n. sp.
Plate 10, figure 11

Shell small to medium sized, medium inflated, spire
of medium height. Protoconch incomplete on the type,
but the last whorl and a half are conical and polished.
Aperture of even width and moderately narrow. Anal
sinus shallow. Sculpture consisting of depressed spiral
grooves which are made semipunctate by fine lattice-
like cross bars, the spiral grooves being narrower than
the smooth, flat-topped interspaces on the upper part
of the whorl, but as wide as or wider than the inter-
spaces on the lower part, the interspaces changing from
flattened to rounded at the base of the whorl; spire
sculptured by weak nodes along the shoulder on the
young whorls, but these disappear on the last whorls;
subsutural slope marked by crescent-shaped growth
lines but no spiral sculpture.

Holotype (USNM 562876) measures: height 17 mm, diameter
7.8 mm.

Type locality : Shinzato tuff member, 17633.

This species is related to O. cancellatus Hwass, a
Recent species recorded from Japan (stated by Hwass
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to be from Hawaii), but is somewhat less constricted
on the lower part of the body whorl, and lacks the faint
spiral lines on the subsutural slope of the Recent
species.

Conus eugrammatus Bartsch and Rehder (1943,
p- 85), Recent from the Hawaiian Islands, is also re-
lated but lacks the fine cross walls in the spiral grooves.
Like C. cancellatus, C. ewgrammatus has weak spiral
lines on the subsutural slope.

This species differs from O. cf. C. cosmetulus (pl. 6,
fig. 6) in having a more constricted base, no spiral
sculpture on the subsutural slope, and in having weak,
irregular nodes on its shoulder.

Distribution : Miocene or Pliocene, (Shinzato tuff member)
Okinawa.

Localities :
type).

Shinzato tuff member, 17456, 17633 (figured

Conus mucronatus Reeve
Plate 6, figures 7, 14

COonus mucronatus Reeve, 1843, Conchologia inconica, v. 1, pl.

37, sp. ? 204.
Nomura and Zinbo, 1934, Tohoku Imp. Univ. Sci. Repts., 2d
ser., v. 16, no. 2, p. 132.
Conus mucronatus is represented in the collection of

the U.S. National Museum by only a single specimen
bearing the label “Indo-Pacific”. The fossil shell from
Okinawa seems to be identical with this shell m every
respect. According to Reeve, the type of the species is
from the Philippines.

The spiral sulcations of this species lack the minute
fencelike partitions found in C. aculeiformis and C.
precancellatus, and the sulcations are broader and less
sharp. The sulcations near the base sometimes have a
weak raised thread within them,

Distribution : Miocene, (Yonabaru clay member) Okinawa;

Pliocene, Kikaiga-shima ; Recent, Philippines.
Localities: Yonabaru clay member, 17679 (figured).

Conus shimajiriensis, n. sp.
Plate 6, figures 5, 11

Shell moderately small, medium inflated, spire of
medium height. Protoconch missing on the type ex-
cept for a small fragment of the last whorl which is
smooth and polished. Aperture slightly narrower at
anal end than at siphonal end. Sculpture on the body
whorl nearly smooth although a few very weak spiral
ridges can be made out; spire sculptured by four incised
spiral lines on the subsutural slope and poorly de-
veloped nodes along the periphery.

Holotype (USNM 562771) measures: height 21 mm, diameter
10 mm.
Type locality : Yonabaru clay member 17451.

This species may be related to C. tuberculatus Yoko-
yama (= tuberculosus Tomlin) from the Koshiba for-



PALEONTOLOGY

mation (Pliocene) of Japan, but both its spiral sculp-
ture and peripheral tubercules are weaker than on the
Koshiba species.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17451 (figured type).

Conus comatosaeformis Yokoyama
Plate 10, figures 7-8

Conus comatosaeformis Yokoyama, 1928, Imp. Geol. Survey
Japan Rept. 101, p. 29, pl. 1, fig. 10.
Yokoyama, 1929, Imp. Geol. Survey Japan Rept. 104, p. 12,
plL. 7, fig. 7.
Nomura, 1935, Tohoku Imp. Univ. Sci. Repts., 2d ser., v. 18,
no. 2, p. 110.
Conus (Asprella) comatosaeformis. Hatai and Nisiyama, 1952,
Tohoku Imp. Univ. Sci. Repts., 2d ser., spec. v. 3, p. 192.

Nomura suggested that this species might prove to
be a synonym of C. aculeiformis but this is doutbful.
The shell of this species is very thin, which alone would
distinguish them, and moreover the shell is not as
slender anteriorly as C. aculeiformis. Unfortunately
the spiral sculpture on the only specimen found is
nearly obliterated.

Conus smirna Bartsch and Rehder (1943, p. 87), a
living Hawaiian species, compares favorably with this
species in shape and in the almost paper thinness of
the shell. Bartsch and Rehder stated that no similar
species was known to them. It was obtained from 257-
312 fathoms.

Distribution: Miocene or Pliocene, (Shinzato tuff member)
Okinawa ; Pliocene, (Byoritzu beds) Formosa, (Konomine for-
mation) Japan.

Localities: Shinzato tuff member, 17633 (figured).

Comparative bathymetric data: The type of C. smirma, pre-

sumably a close relative of this species, was obtained off Hawaii
from between 257 and 312 fathoms.

Conus cf. C. yabei Nomura
Plate 6, figure 8; plate 15, figures 14, 17

?Conus yabei Nomura, 1935, Tohoku Imp. Univ. Sci Repts., 2d
ser., v. 18, no. 2, p. 107, pl. 7, figs. 5a, b, 6a, b.

As pointed out by Nomura, the Formosan species, C.
yabei, is closely related to C. ngavianus Martin from
the Miocene and Pliocene of Java but has a higher
spire. Thelarger specimen from Okinawa figured here
has the spiral lines at the base of the whorl sharply
delimited from the smooth area above, but on young
shells (pl. 6, fig. 8) they die out gradually upwards.
The young whorls show from 2 to 8 crowded spirals im-
mediately below the shoulder. Peripheral nodes are
strong on the young whorls, but they die out on the
later whorls. These features appear to hold on some
of the specimens figured for C. ngavianus but not on
others and it is possible that more than one species is
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represented by Martin’s figures. The sculpture on C.
yabet is not well shown by the figures.

One of the specimens figured by Nomura has a lower
spire than the other, and about the same range exists
among specimens here taken to represent this species.

Large high spired cones are rare in western Pacific
faunas and apparently inhabited moderately deep
water. The Albatross collection from the Philippines
contains two specimens of a species, possibly C. sieboldii
Reeve, that is related to the Okinawan form. They
were obtained at depths between 139 and 186 fathoms.

Distribution : Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (Shinzato tuff member) Okinawa; Plio-
cene, ( PByoritzu beds) Formosa.

Localities: Yonabaru clay member, 17445 (figured), ?17447,
717448, 717451 ; Shinzato tuff member, 17458 (figured).

Conus cf. C. litteratus Linné
Plate 6, figures 12-13, 18, 23

?Conus litteratus Linné, 1758, Systema naturae, ed. 10, p. 712.
?Tryon, 1884, Manual of conchology, v. 6, p. 10 pl. 2, figs.
17-19.
?Cossman, 1900, Journal de conchyliologie, v. 48, p. 54, pl. 4,
fig. 1.
?(Hirase) Taki, 1951, Handbook of illustrated shells, pl.
113, fig. 16.

A young adult, a juvenile and several fragments are
compared with this Recent species. There are no
traces of color on the fossils but there seems to be no
way to distinguish them on form and sculpture.

Distribution: Miocene, (Yonabaru clay member) Okinawa;
Miocene or Pliocene, (?Shinzato tuff member) Okinawa; Plio-
cene, (Karikal) India; Recent, Ceylon, Malaya, Indonesia,
Philippines to the Ryukyu Islands, Fiji Islands, Palau, Yap.

Localities: Yonabaru clay member, 17445, 17449 (2 specimens
figured) ; Shinzato tuff member, 17452, 717456, ?17633.

Conus cf. C. eburneus Hwass
Plate 15, figures 13, 16

?Conus eburneus Hwass, 1792, Encyclopédie méthodique, v. 1,
p. 640, pl. 324, figs. 1, 2.

?Conus eburneus. Nomura and Hatai, 1936, Geol. Soc. Japan
Jour., v. 43, no. 512, p. 39.

One of the specimens from Okinawa, from a marly
facies of the Naha limestone, still retains spiral rows of
short orange dashes identical with the coloration of
Recent specimens.

Distribution: Pliocene,
limestone) Okinawa; Pleistocene,
nawa ; Recent, Mauritius to Japan.

Localities: Nakoshi sand, 17440 (figured), Naha limestone,
17598 ; Yontan limestone, 17553.

Comparative bathymetric data: Specimens in the Philippine
collection contain no depth data, indicating that they were not
obtained by dredging. A lot collected by H. S. Ladd from Viti-

(Nakoshi sand) Okinawa, (Naha
(Yontan limestone) Oki-
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Levu, Fiji Islands, was obtained from the reef. The species is
apparently a shallow water form.

Conus loochooensis, n. sp.
Plate 7, figure 24 ; plate 10, figure 12

Shell of medium size, inflated and somewhat rounded
in outline, spire of medium height. Protoconch not
preserved on type. Aperture moderately wide. Outer
lip very gently curved in central part and rounded at
the ends. Anal sinus not impressed, with the growth
lines across the anal fasciole showing little or no cur-
vature. Siphonal fasciole weakly developed. Seculp-
ture consisting of 6 to 7 weak incised spirals at the
base of the whorl, which is otherwise smooth; spire
bearing 3 well defined and subequal spiral depressions
on the subsutural slope of the early whorls, but these
become less distinct with 1 predominating over the
others on the later whorls.

Holotype (USNM 562877) measures : height 46 mm, diameter

26.7 mn.
Type locality: Shinzato tuff member, 17633.

This species does not compare closely with any now
living in the western Pacific or Indo-Pacific region. It
has somewhat the shape of (. obesus Hwass, but that
species has a much more strongly developed siphonal
fasciole.

Some specimens of C. fesulotus Born approximate
this species in the characters of the spire, but they are
not as rounded and inflated.

Distribution : Miocene or Pliocene, (Shinzato tuff member)
Okinawa.
Localities : Shinzato tuff member, 17456, 17633 (figured type).

Conus cf. C. vitulinus Hwass
Plate 19, figures 14, 21, 27

Conus vitulinus Hwass, 1792, Encyclopédie méthodique, v. 1,
p. 648, pl. 326, fig. 3.
Tryon, 1884, Manual of conchology, v. 6, p. 51, pl. 14, figs.
86, 87.

Several cones obtained from the Yontan limestone
compare closely with the Recent (. vitulinus Hwass.
The spire is sculptured with from three to four spiral
lines on each whorl, and the suture ranges from closed
to moderately open as on Recent specimens.

Distribution: Pleistocene, (Yontan Okinawa ;
Recent, Indo-Pacific region.

Localities: Yontan limestone, 17544 (figured).

limestone)

Conus geographus Linné

Plate 19, figure 26

Conus geographus Linné, 1758, Systema naturae, ed. 10, p. 718.
Hatai, 1941, Tropical Industry Inst. Palau Bull. 7B, p. 148,
pl. 4, fig. 1; pl. b, fig. 1.
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(Hirase) Taki, 1951, Handbook of illustrated shells, pl.
114, fig. 17.
A fragment of a large cone is undoubtedly referable
to this species.
Distribution: Pleistocene,

Recent, Indo-Pacific region.
Localities: Yontan limestone, 17552 (figured).

(Yontan limestone) OKinawa;

Conus lividus Hwass

Plate 19, figures 25, 31

Conus lividus Hwass, 1792, Encyclopédie méthodique, v. 1, p.

630, pl. 321, fig. 5.

Tesch, 1915, Paldontologie von Timor, v. 5, pt. 9, p. 20,
pl. 74, figs. 19-21.

Dickerson, 1922, Philippine Jour. Sci., v. 20, no. 2, p. 216,
pl. 2, fig. 12.

(Hirase) Taki, 1951, Handbook of illustrated shells, pl.
114, fig. 9.

A specimen obtained from the Yontan limestone
appears to be identical with the Recent species.

Distribution : Pliocene, Timor, Ceram, Philippines; Pleisto-
cene, Timor, Celebes, (Yontan limestone) Okinawa; Recent,
Indo-Pacific region.

Localities: Yontan limestone, 17544 (figured), 17552, 17586.

Comparative bathymetric data: Specimens bearing data in
the U.S. National Museum are from beaches and barrier reefs.

Conus cf. C. glans Hwass
Plate 19, figures 23, 29

?Conus glans Hwass, 1792, Encyclopédie méthodique, v. 1, p.
735, pl. 342, figs. 7-9.
?Tryon, 1884, Manual of conchology, v. 6, p. 79, pl. 25, figs.
26-28.

A small badly worn cone compares fairly well with
small specimens of (. glans, but has a somewhat higher
spire than is common for the species.

Distribution: Pleistocene, (Yontan limestone) Okinawa;
Recent, Indo-Pacific region.

Localities: Yontan limestone, 17544 (figured).

Comparative bathymetric data: Specimens in the TU.8.
National Museum were obtained from beaches and reefs,

indicating a shallow-water habitat.
Conus aff. C. eapitaneus Linné
Plate 6, figure 31

?Conus capitaneus Linané, 1758, Systema naturae, ed. 10, p. 713.
?(Hirase) Taki, 1951, Handbook of illustrated shells, pl.
114, fig. 3.

Specimens from the Yontan limestone compare with
0. capitaneus and with the closely related species, C.
rattus Hwass. Without color markings it is difficult
to determine which they more closely resemble.

Distribution: Pleistocene, (Yontan limestone) Okinawa;
Recent, Indo-Pacific region, north to Japan.

Localities: Yontan limestone, 17511 (figured), 17512.

Comparative bathymetric data: A shallow-water
collected mostly from beaches and reefs.

form,
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Other cones

Poorly preserved shells, fragments, and internal
molds of several other cones are present. These are
tentatively identified as follows:

1. Conus aff. C. virgo Linné (not figured).
17442.

2. Conus aff. C. textile Linné (pl. 17, fig. 25).
stone, 17590 ; Yontan limestone, 17543 (figured).

Chinen sand,

Naha lime-

3. Conus aff. C. musatella Linné (pl 17, fig. 26). Naha
limestone, 17540; Yontan limestone, 17595 (figured).
4. Conus aff. C. raphanus Hwass (not figured). Yonabaru

clay member, 17502, 17632, 17679.
5. Twenty nine other lots of cones are so poorly preserved
they cannot be identified beyond the genus.

Family TEREBRIDAE
Genus TEREBRA Bruguiére 1789
Type: Buccinum subulatum Linné.

Terebra aff. T. formosana Yokoyama
Plate 19, figure 28

Terebra formosana Yokoyama, 1928, Imp. Geol. Survey Japan
Rept. 101, p. 26, pl. 1, fig. 6.

Only a fragment consisting of the last two whorls
was obtained. Yokoyama states his species has “3 en-
graved spiral lines” whereas the present specimen has
7. However, 3 spirals, possibly 4, are more prominent,
than the rest and some variation might be allowed.
The subsutural crinkles so prominent in Yokoyama’s
figure are only weakly developed on the Okinawan
specimen. The columella has 1 blunt but prominent
fold.

The parietal callus is heavy and broad, a feature
which Yokoyama’s specimen does not show, but this
character might be present only on a full-grown in-
dividual. The callus is similar to that of 7. chlorata
Lamarck (see Tryon, 1885, pl. 11, fig. 21), an Indian
Ocean species which has only one prominent spiral
groove.

Nomura (1935, p. 54) lists this species as being
unrepresented in his Byoritzu collection, and there is
nothing like it in the Hayasaka collection.

Distribution: Pliocene, (?Byoritzu beds) Formosa; Pleis-

tocene, (Yontan limestone) Okinawa.
Localities: Yontan limestone, 17550 (figured).

Terebra aff. T. amabilis Makiyama
Plate 6, figure 24

?Terebra amabilis Makiyama, 1927, Kyoto Imp. Univ. Coll. Sci.
Menu., ser. B, v. 111, p. 88, pl. 4, figs. 11, 12.

This small Z'erebra resembles 7'. amabilis from the
Dainichi formation (Pliocene) of Japan in form, dif-
fering from it mainly in having four incised spirals
instead of five. T'erebra quadriarata Yokoyama (1922,
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p. 34, pl. 1, fig. 22) from the Pleistocene of Japan is
related but its whorls are slightly convex rather than
straight stded to slightly concave.

Distribution: Miocene, (Yonabaru clay member) Okinawa;

(of typical T. amabilis) Pliocene, (Dainichi formation) Japan.
Localities: Yonabaru clay member, 17503 (figured).

Terebra torquata Adams and Reeve

Plate 15, figures 18-19

Terebra torquata Adams and Reeve, 1850, Zoology of the voy-
age of HM.S. Samarang, p. 30, pl. 10, fig. 13.

Terebra naumanni. Yokoyama, 1928, Imp. Geol. Survey Japan,
Rept. 101, p. 25, pl. 1, fig. 3. (Not the species described
from Naganuma, Japan.)

Terebra torquatae Nomura. 1985, Torhoku Imp. Univ. Sci. Repts.,
2d ser., v. 18, no. 2, p. 102, pl. 6, fig. 25.

This species compares with Recent specimens in the
Hirase collection in the U.S. National Museum.

Kuroda and Habe (1952, p. 90) regard 7. forquata
as a synonym of 7. serotina Adams and Reeve.

Koperberg (1931, p. 38) based a subspecies, 7.
(Myurella) torquata pliocenica, from the Pliocene of
Timor, on the form figured by Tesch (1915, pl. 79, fig.
77) as 7. pamotanensis Martin. The lower of the two
subsutural bands appears to be weaker and narrower
in this subspecies than on the typical form.

The Hayasaka collection contains specimens labelled
both 7'. torquata and 7. nawmanni, both of which are
identical with the Okinawan specimens. One speci-
men in the Hayasaka collection has faint color mark-
ings which are light yellowish-brown rectangles ir-
regularly offset from whorl to whorl.

Distribution: Pliocene, (Byoritzu beds) Formosa, (Chinen
sand) Okinawa; Recent, India, Indonesia to Japan.
Localities : Chinen sand, 17481 (figured).

Terebra aff. T. torquata Adams and Reeve
Plate 6, figure 25

The fragment from the Yonabaru clay member of
the Shimajiri formation differs from the specimen
from the Chinen sand in having axial sculpture pre-
dominating over the spiral sculpture. In typical 7.
torquata the spiral lines predominate. The nodes on
the two large subsutural bands are somewhat sharper
in the Yonabaru form.

Locality : Yonabaru clay member, 17447 (figured).
Terebra pretiosa Reeve
Plate 10, figure 18

Terebra pretiosa Reeve, 1842, Proc. Zool. Soc. London, v. 10,
p-200; Reeve, 1859-61, Conchologia iconica, v. 12, pl. 8,
fig. 30a.

Terebra (Strioterebrum) pretiosa. Hirase, 1936, A collection of
Japanese shells, pl. 117, fig. 9.
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The specimen here figured is identical with speci-
mens in the Hirase collection in the U.S. National
Museum.

Distribution: Miocene or Pliocene, (Shinzato tuff member)

Okinawa ; Recent, Japan.
Localities : Shinzato tuff member, 17633 (figured).

Terebra aff. T. anomala Gray
Plate 6, figure 27

Terebra cf. anomala. Cossmann, 1900, Journal de conchyli-
ologie, v. 48, p. 23, pl. 2, figs. 15-17.

This species is very close to the form figured by Coss-
mann from Karakal. It is characterized by axials that
are present on the subsutural band and the apical side
of the whorls, but which become obsolete or nearly
so on the apertural side of the whorl.

There is no previous report of this species in the
region of Japan. However, it may very well be a
variety of 7'. evoluta Deshayes, a species reported from
the Byoritzu beds of Formosa by Nomura (1935, p. 99,
pl. 6, fig. 26). A specimen in the Hayasaka collection
consisting of a body whorl and the penultimate whorl,
labelled 7. dussumier: Kiener, is apparently the species
identified as 7'. evoluta by Nomura. It differs from the
specimen from Okinawa figured here mainly in having
a less sharply incised groove below the subsutural
collar.

Distribution: Miocene, (Yonabaru clay member) Okinawa ;
Pliocene(?), (Karikal) India; Recent(?), Singapore (Gray).
Nomura reports 7. evoluta from the Pliocene (Byoritzu beds)
of Formosa, the Pliocene of central Honshii, Japan, and living

off Japan and China.
Localities: Yonabaru clay member, 17632 (figured).

Terebra shimajiriensis, n. sp.
Plate 6, figure 30

Shell small, moderately slender; sculpture consisting
of thin axial ribs, ten to eleven visible from a side, that
incline to the left in the direction of the apex, weak
below the suture on the latter whorls, but terminating
at the suture in a moderately sharp raised node on the
early whorls. The nodes give the early whorls the
appearance of having a subsutural collar, but it is not
set off by an impressed line, either continuous or
punctate.

Holotype (USNM 562789) measures: height 15.5 mm, di-
ameter 3.8 mm.

Type locality: Yonabaru clay member, 17448.

There appear to be no Japanese terebrids with which
this species can be confused.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17448 (figured type).

TERTIARY AND QUATERNARY
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Subclass OPISTHOBRANCHIA
Order TECTIBRANCHIA
Family ACTEONIDAE
Genus ACTEON Montfort 1810
Type: Voluta tornatilis Gmelin.
Acteon aff. A. teramachii Habe
Plate 10, figure 10

?Acteon teramachii Habe, 1950, Illustrated catalog of Japa-
nese shells, no. 6, p. 40, pl. §, fig, 3.

A single incomplete specimen of Acteon was ob-
tained from the Shinzato tuff member of the Shimajiri
formation. It appears to be related to A. teramachii,
resembling it in having a weak columellar fold and
nearly equidistant spiral rows of moderately coarse
punctations, but it differs from it in being slenderer
with a higher spire. In shape it more closely resembles
A. sieboldi (Reeve) (see Habe, 1950, pl. 8, fig. 4), a
species reported from the Byoritzu beds of Formosa by
Nomura (1935, p. 93, pl. 6, fig. 5). However, A. sie-
boldi has finer punctate spirals which are irregularly
spaced and absent in the shoulder region.

According to Habe, A. teramachii is a deep water
species although no depth data is given. The locality
from which the Okinawan specimen was obtained yields
other deep-water forms, most of them species (or re-
Jated to species), that inhabit shallower cold water in
northern latitudes.

Distribution : Miocene or Pliocene, (Shinzato tuff member)
Okinawa. The type of the species lives off Tosa, Japan.
Localities: Shinzato tuff member, 17454 (figured).

Family RINGICULIDAE
Genus RINGICULA Deshayes 1838

Type: Auricula rigens Lamarck.
Subgenus RINGICULELLA Sacco 1892
Type: Marginelle auriculata Ménard.
Ringicula (Ringiculella) cf. R. musashinoensis Yokoyama
Plate 15, figure 20

2Ringicule musashinoensis Yokoyama, 1920, Tokyo Imp. Univ.
Coll. Sci. Jour., v. 39, art. 6, p. 30, pl. 1, figs. 3, 8.

?Ringicule doliaris. Hatai and Nisiyama, 1952, Tohoku Imp.
Univ. Sci. Repts., 2d ser., spec. V. 3, p. 240.

?Ringicula doliaris musashinoensis. Taki and Oyama, 1954,
Paleont. Soc. Japan Spec. Paper 2, pl. 2, figs. 3, 8.

Nomura (1935, p. 98) placed this species in the
synonymy of R. arctata Gould, stating that it was a
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variety with a thinner outer lip and a heavier parietal
callus. The Hayasaka collection includes several speci-
mens identified as R. arctata which are definitely not
the same as the Okinawan form figured here. They are
smaller with a very heavy outer lip, a thick tonguelike
extension of callus over the base of the columella and
umbilical area, and the spirals are weakly developed
or absent. Probably they should be referred to E.
yokoyamai Takeyama (see Habe, 1950a, p. 8, pl. 2, fig.
10).

Ringicula sikokuensis Nomura (1937, p. 89, pl. 6,
fig. 2) is similar to the Okinawan species in shape but
its outer lip is denticulate whereas the lip of the Oki-
nawan species is smooth.

According to Habe (1950a, p. 8) R. doliaris Gould
is a highly variable species and should include .
musashinoensis Yokoyama, R. oehlertiae Morlet, and
R. siogamensis Nomura. He also regards the form
Lischke figured as . arctate as belonging to this spe-
cies but he does not mention R. arctate Gould. Kuroda
and Habe (1952, p. 82), however, make arctata Gould
a synonym of doliaris Gould. Nomura (1939, p. 13)
regarded arctata Gould and doliaris Gould as distinct
species.

Distribution: Pliocene, (Chinen sand) Okinawa, (?Naga-

numa formation) Japan.
Localities: Chinen sand, 17481 (figured).

Family ATYIDAE
Genus ATYS Montfort 1810

Type: Atys cymbulus Montfort (=Bulla navcum
Linné).
Atys? okinawa, n. sp.
Plate 6, figure 21

Shell small, inflated, broadly ovate, greatest diameter
about central, spire area on type repaired after injury.
Protoconch not shown on type. Aperture moderately
narrow at anal end, broadening below the periphery
but not flaring. Outer lip thin and evenly rounded.
Parietal wall with a moderately heavy but narrow cal-
lus that thins towards the base of the wall; callus thick-
ening again on the inner lip with a broader segment
of it extending over the umbilical area. Sculpture
consisting of nearly equidistant weakly punctate in-
cised spiral lines that are slightly coarser and less
punctate on the base.

Holotype (USNM 562782) measures: height 5 mm., diameter
3.8 mm.

Type locality : Yonabaru clay member, 17447.

The generic assignimment of this species is tentative.
The apex may have been exposed and uncallused but
an injury near the present aperture resulted in the
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deposition of a thin callus over it on the type. The
tonguelike extension of callus over the umbilical area—
on a Bulla-shaped shell with punctate spirals—makes
this shell fairly unigue among western Pacific opisto-
branchs. It may be related to Roxania aequatorialis
Thiele (1925, p. 243, pl. 44, fig. 18), a Recent Indo-
nesian species. The latter has a broader, more flaring
columellar callus.

Distribution: Miocene, (Yonabaru clay member) Okinawa.
Localities: Yonabaru clay member, 17447 (Figured type).

Subgenus ALICULASTRUM Pilsbry 1896

Type: Bulla cylindrica Helbling.
Atys (Aliculastrum) cylindrica (Helbling)

Plate 19, figure 24

Bulle cylindrica Helbling, 1779, Abhandlung einer Privat
Gesellsch in Boehmen, v. 4, p. 122, pl. 2, figs. 30, 31.

Atys cylindrica. Sowerby, 1866-70, Conchologia iconica, v. 17,
pl. 2, figs. Ta, b.

?Atys species indet. Nomura, 1935, Tohoku Imp. Univ. Sci.
Repts., 24 ser., v. 18, no. 2, p. 96.

Nomura reported a mold of a shell resembling this
species from the Byoritzu beds of Formosa. The pres-
ent specimen is well preserved and is indistinguishable
from shells so labelled in the collection of the U.S.
National Museum.

Distribution : Pleistocene, (Yontan limestone) Okinawa; Re-
cent, Red Sea, Indo-Pacific region to Fiji Islands.

Localities : Yontan limestone, 17652 (figured).

Comparative bathymetric data: Specimens are present in the
Philippine collection from 10 and 12 fathoms.

Family SCAPHANDRIDAE
Genus CYLICHNA Lovén 1846
Type: Bulla cylindracea Pennant.
Cylichna musashiensis Tokunaga
Plate 6, figure 26

COylichne musashiensis Tokunaga, 1906, Tokyo Imp. Univ. Coll.
Sci. Jour., v. 21, art. 2, p. 32, pl. 2, fig. 12.
Yokoyama, 1920, Tokyo Imp. Univ. Coll. Sci. Jour., v. 39,
art. 6, p. 27, pl. 1, fig. 4.
?Nomura, 1935, Tohoku Imp. Univ. Sci. Repts., 24 ser., v. 18,
no. 2, p. 96.

This species resembles the specimen figured by Y oko-
yama in both the outline of the aperture and the apical
depression which is smooth and funnel-shaped. No-
mura compared the species with C. arachis Quoy and
Gaimard, but the latter has an apical depression in
which the sutures are deeply impressed. Cylichna
braunsi Yokoyama is definitely more cylindrical.

Distribution: Miocene, (Yonabaru clay member) Okinawa:

Pliocene, ( ?Byoritzu beds) Formosa, Japan ; Pleistocene, Japan.
Localities: Yonabaru clay member, 17449 (figured), 17503.
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Cylichna cf. C. arachis (Quoy and Gaimard)
Plate 17, figure 27

2Bulle arachis Quoy and Gaimard, 1835, Voyage de I’Astrolabe,
v. 2, p. 361, pl. 26, figs. 28-30.

?Cylichna arachis. XKobelt, 1896, Systematisches conchylien-
Cabinet, v. 1, pt. 9, p. 37, pl. 7, figs. 10, 11.

Nomura stated that the species from the Byoritzu
beds of Formosa that he identified as €. musashiensis
was closely related to C. arachis and might prove to be
identical. If the species figured by Yokoyama (1920,
pl. 1, fig. 4) is (. musashiensis, however, the two cannot
be confused.

The species figured here is small compared with Re-
cent O. arachis, but it resembles it in shape, and has the
same apical features.

Distribution: Pliocene, (Naha limestone) Okinawa; Recent,
Australia, Indonesia.

Localities: Naha limestone, 17499 (figured).

Comparative bathymetric data: The species is reported living
in Australia at 2 to 5 fathoms.

Genus SCAPHANDER Montfort 1810
Type : Bulla lignaria Linné,
Scaphander yonabaruensis, n. sp.
Plate 6, figure 20

Shell moderately small, pear-shaped, apex open with
a thin callus within, aperture narrow posteriorly,
splayed anteriorly. Protoconch concealed. Parietal
wall thinly callused. Inner lip narrowly callused with
the callus appressed. Sculpture consisting of fine in-
cised spiral lines which are faintly punctate, those
on the middle of the whorl more widely spaced with
weaker and stronger spirals alternating, those near the
apex and base more crowded.

Holotype (USNM 562781) measures: height 9.4 mm, diam-

eter 5.1 mm.
Type locality : Yonabaru clay member, 17451.

This species is probably related to S. elegans Martin
(18791880, p. 85, pl. 13, fig. 22) from the upper Mio-
cene of Java. It differs from it in having a more in-
flated whorl which makes its parietal wall more rounded
and the posterior end of the aperture correspondingly
narrower.,

Distributions : Miocene, (Yonabaru clay member) Okinawa.

Localities: Yonabaru clay member, 17451 (type locality).

Comparative bathymetric data: A very similar species was

collected by the Albatross Expedition from the Philippines from
16 to 230 fathoms; more commonly between 50 and 150 fathoms.

?Scaphander sp.
Plate 6, figure 19

A broken shell with a decorticated apex is tentatively
referred to this genus. It may belong to a new species
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but it is too poorly preserved to describe. It is slender
for a Scaphander but is similar to a species described
from the Azores by Watson as 8. gracilis. The same
species (or more probably a closely related one) was
reported from off Sidney, Australia (see discussion by
Pilsbry (1893, p. 247-248)).

The sculpture of the Okinawan specimen consists of
irregularly sized and irregularly spaced shallow in-
cised spirals, a few of them being indistinctly punctate.

Locality : Yonabaru clay member, 17451 (figured).
Addendum

The beautifully illustrated book entitled “Coloured
Tlustrations of the Shells of Japan” by Tetsuaki Kira,
Osaka, Japan, 1955, was received after this manuscript
was completed. Therefore, references to this book are
not included in the synonymies in this paper, nor is the
abundant depth data given by Kira used in the depth
analyses of the faunas. The only changes made after
reviewing this book were the recognition of the genus
Makiyamaia, a group for which I had proposed a new
name, and comparison of several fossils with Recent
species figured by Kira, all of them species which I had
stated previously had no known close relatives in the
western Pacific.
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cingulatus, Triton__ . ____ 58
cingulifera, Turritella 36
clrecercul@ e 50
Cypraea - 50
Pustulari__ - .- e e 50, pl. 19
(Pustularia) .. 50
circincta, Syntomodrillia___________ 111
circul@, Mitre e 93
circulata, Mitra 93
CirgochilUs e 30
ryukyuensis pl. 11
striate _______ _______________ 31
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Page
Clanculus __ 27
margaritaring . _____ 27, pl. 18
microdon @Eer— oo 27, pl. 16
(Buclanculus) microdon ater____ 27
(Clanculus) atropurpureus, Trochus. 27
clathratus, Nassarius . ______ 79
Cluthrodrilli@ e e~ 113
flavidula
jeffreysii
Clathurelle costicrenata. .. ___ 116
vendryesiana@ . ________ 117
Clava. - 40, 41
VErtagUS — e 41
(Proclava) pfefferi__ 41
Clavatula - 103, 109
coronata - 109
dainichiensis viva____________ 110
kakeg 8is o 110
taitwanensis — e 110
(Alticlavatula) dainichiensis___ 110
kakegawensis . . ____ 110, pl. 14
tAIWONENSIS - oo 110
Clavatulinae._________ 109
Clavinae ——— 110
(Claviscala) shimajiriensis, Turris-

Cal@o oo 43,pl. 2
Turriscal®_ ___ 43
8p., Turrigcaleo_____________ 44, Pl T

Clavus (Brachytoma) pseudoprinci-

PO e, 112
(Brachytoma) gimazirianus—.._ 13
(Cymatosyrinx) pseudohumilis__. 111
(Blaeocyma) glabriuscula brevis. 112

clifdenesis, BOrsoni®—_ - 114
Climacopoma o ______ 37
mirabilis e 37
serratomarginat@ . _______ 87, pl. T
Climatic trends - et 15
CUNOPEGMB_ oo 68
Coal-bearing beds 5
Cocenlin@ —— e
japonica
loochooensis .
rathbuni 35
TRYS8G o e 35
Cocculinidae ——— 35
Cochlespirinae _ 108
Cochlioconus — - oo 120
gradatus ____ 121
colliei, Natica___ o __ 55
Naticorius oo 56
Collonist® _ 31
Collonia rosepunctata 31
Columbella scalerinag____ . _________ 67
(Anachig) turrita__ . _______ 67
(Atilia) burchar@foeo—ae—e—o. 67
smithi o __ 67
(Mitrella) burchar@i— - ___ 67
ligula o ____ 66
Columbellidae o o 66
(Columbellopsis) mississippiensis,
Mitrella 67
columellaris, Olivella 88
columnaris, Polinices___ . ________ 53
colus, Fusus__ 84
Murex 84
comatosaeformis, Conus_— _.___ 128, pl. 10
Conus (Asprella) oo 123
Cominella — —— 5
nassoides 75
nodicincte® . _______ 75
okt ensis . 75
quoyana ____________________ T
suturalis ____________ 75
(Cominula) okinavensis______ ?5, pl. 8

(Cominula), Cominella_ .. ___
okinavensis, Cominella

INDEX
Page
COMitAs — e e e 106
allani 106
0aMBrutiCl e e 106
commendabile, Ancilla __ . _____ 87
Compsodrillia 113
3 2 R T S — 113, pl. 6
FOrvito e e 118, pl. 9
urceola 113
conchyliophorus, Trochu8 —c.—e———- 48
concinng, Nass@_— e 80
Natica 56
concinnus, Nassariug (Hinia) .- _.- 80
Nassarius (Nioth@) -~ 80, pl. 13
Naticarius 56, pl. 2
congrua, Nassa 81
Nassarius - 81
Conidae __. 121
conspersa, Pyrene . o—co--—--- 68
contracte, Mitra (Nebularia) .. 92
Contumaz echinalitg - e 42
kobelti - 41
Conus 121
aculeiformis ——_——_ 121, 122, 123, pl. 6
bonus 121
cancellatus — e 122
CaPitanenus. e 124, plL 6
comatosaeformis 128, pl. 10
cosmetulus oo - 122, pl. 6
djarianensis - e wn 121, pl. 6
a’orbignyi 122
ODUTrNEUS e 128, pl. 16
CUITrAMMELUS oo eemeeem 122
ge0graphm8 e~ 124, pl. 19
glans 124, pl. 19
insculptus 122
Uitteratus oo 123, pl. 6
Uvidus e 124, pl. 19
1ORGUIiONES — e eeem e
loochooengig..—.
METMOTEUS e e oo e
menenglengonus .
MUCTONGLUS e
musatell® .o __._
ngavianus
obesus
odengensis
oinouyei _— 121
preconcellatus_. o __ 122, pl. 10
PAPRANUS e e e 125
rattus 124
shimajiriensis_ -~ _—o_ 122, pl. 6
sieboldianus 121, pl. 6
sieboldii _ 123
smirna —_ 123
30NAEIANUS e 122
1e8tulatus oo 124
tewtile ___ 125
tuberculatus o e 122
VIMINGUS e 122
-~ 125
_____ 124, pl. 19

123, pls. 6, 15
(Asprella) comatosaeformis__... 123
(Leptoconus) cosmetulus______ 122

convexiusculum, Bathybembiz____ 22, pl. 10

cophina gonzabuensis, Uromitra_- 90,91, pl. 4

Mitra 90
Uromitra — o 920
Coraeophos 14
meisensis __ . ___ . _____ 74
(Coraeophos) meisensis, Phos__.____ 74
reticosus, Pho8_.____________ 74, pl. 8
Coralliophil® e 64
miocenic® _ . ___________ 65
shimajiriensis ———______________ 65
(Fusomurex) shimajiriensis__ 65, pl. 3

SP e e e e 65,pl. 3

Page

Corals —— 10, 11
Corbis_ 12
o7 1.7, S 106, 108
Leucosyrine. 107
Makiyamaia.___ 106, 107, 108, pls. 5, 9
okinavensis, Makiyamaia__ 108, pl. 14
Pleurotoma . — e e 106, 107
Searlgia 71
subdeclivis, Makiyamaia_ 104, 107, pl. 5
Turricule _— 107
coreanicus8, FUSUS - e eeee 85
Conidea discors_ . ______ 66
cornucopia, Patell@ o ——e—_ 47
cornuta, Marmorostoma________.___ 32
Marmorostoma (Batillus)--- 32, pl. 11
cornutus, Turbo 31, 32
Turbo (Batillug) - e aeeee - 32
COronasyring —— - -~ e 108
iplana ~--- 108, 109
takabanerensis_ _ . ________ 109,p1. 5
venusta —-~ 108
coronata, Clavatula_ . _____ 109
Lunella ___ 34
coronatum, BucCinum ___ o e 64
coronatus, Turbo oo 33
corrugata, Biple®_ e oo 61
Bursa 61
(TUUFQ) - e 60, pl. 8

ocortezi, Daphnella (Surculing) _—..__.- 96
Ph ptygma 97
Surculina___ o _____ 96
cosibensia, Benthomangilia.._ - 115, pl. 9
Pleurotoma (Drillig) e _____ 115
cosmetulus, Conus_______ —-- 122, pl. 6
Conus (Leptoconu8) o —o——e__- 122
costata, Rotella_ o _.. 28
costatum e ____ 28
Umbonium...._ 28, pl. 18
costicrenata, Clathurella . _._ 116
Glyphostom@_ _ - _____. 116, pl. 9
(Costoanachis), AnACRES._ oo 67
aulata, AnGCRIS. ool 68
chinenengis, Anachis._..__._.._ 68, pl. 14
leroyi, Anachig . .__ --- 67, pL 13
couderti, Afer___ oo el 76
Tudicl@—— - e __ 76
cracticulatus, Lathyrus____________ 83
Latirulus__ . .___ 83, pls. 17, 19
Latirus 83
Murez __ 83
Crassispira 112
bataviana 112
hat@iio 112, pls. B, 6
pseudoprincipalis_________ 112, pl. 14
Crassopleur@ e 112, 113
brevis_ e -~ 112, pL. §
crebrilineata, Nassariug - .—_ 80
crenata, Delphinula_ - ____ 29
crenistria, Cerithiop8i8. . ___._____ 42
crenulata, Cylindomitra .- o _._ 25
Volut@ e 95
Cribraria____ ——— 52
CYpraete e 52
(Thalostolida) cinct@o_—_____ 52, pl. 2
LEre8 e 52, pl. 19

Crinoid stems - 5
crispa, Scalari@_ - ________ 44
Orisposcala — - 44
cristata, SplendrilliG_ .- __._ 111
culmea, BLrem@ o 116
cumingi, Batillarig_._._.__.__._____ 39
Cumingianus _— _— 53
madioensis, Polinices_._._ 53, pls. 2, 13
Polinices - - 53
(Polinices) —_— - 53

CUMINGT— e oeee - 75
Tudicla - 76
cummingi, Nassa__________________ 79



Page
(Cyclocantha) haematragus, Astra-
lium. 32
cycloma, Liotina (Dentarene) ._..... 30
Cyclostrema micang — 35
pulchella - 35
Cylichna - 127
arachis . __.___ 127, 128, pl. 17
braunsi _ — 127
musashiensis_.__ ______ 127, 128, pl. 6
oylindracea, Bulle - 127
cylindrica, Atys 127
Atys (Aliculastrum) .. _. 127, pl. 19
Bulla ___ — 127
Cylindromitra - 95
crenulata _— 95
undulos@....— . _______ 95, pl. 17
95
82
anga a — 82
gracilenta . ____________ 82, pl. 2
lugubris 82
pulchella. 82
Cymatiidae - . ____ 58
Cymati 58
andoi 58
cingulatum . __________
pileare_ . __________
(Lampusia) pileare
pileere borneana_ . ____ 59
(Linatella) cingulatum______ 58, pl. 13
(Cymatosyrinx) pseudohumilis, Cla-
vus. 111
cymbulus, Atys 127
CYPraed - oo 50, 52, 119
arenose —_— 50
GrguUBs e 49
asellug - _____ -~ 52, pl. 18
ocaputserpentis . ___ . __________ 51
carneola_.. 50
CIMCEB o . e 52
cinctoides - 52
oircerula 50
eribrevie ____________________ 52
erosa - 51
phraged 51
helvol 51
lynz . —— 50
nucleus __ 51
producta —— 49
radians 49
staphylaea. 51
suleidentate . _________ 50
talpa. — 49
teres_ 52
tigris - 50
(Luponia) cinct@— .. _______ 52
lyne 50
(Lyncina) arenosa_ __ ___.._ 50, pl. 17
corneola . ___________ 50, pl. 17
carneole carneola_________
carneola yokoyamai.
)
Cypraeidae 49, 52
Cypraeinae_._ . __________________ 49
Cypraeovulinae 52
D
dainichiensis__ . __ . __________ 110
Clavatula (Alticlavatula)______ 110
Drilli@ . _ - _____ 109
vive, Clavatula_____. .. _______ 110
dainitiensis, Nassarius (Hinia) cae-
latus o ___ 79
Siphonalia. . _____________. 69, pl. 13
Daiton Volcano, Formosa— - oo _.___ 4
dalli, Borsoni@_ . __________.__ 114
Prodallia 95, 96
Teramachi@... . _____________ 96
dama, Oliva 89

INDEX
Daphnelle e eeam
aequatorialis
distincta
lymneiformis
mitrellaformis__ _____________ 118
patula - 118
ryukyuensis_ . ____ 118, pls. 10, 15
(Surculina) cortezi_ . ____ 96
Daphnellinae - - 117
daphnelloides, Spergo___ . . _-___ 119
declivis, Pleur Q- - - 107
Siphonalia 69
Suavodrillie - _______ 106
decollata, Murer_._.__________ ————m 39
Decussiscala - 45
delicata, Fulgoreri@.._ . ___ 97
Fulgoraria (Saotomea)__.. 97, pls. 5, 9
Voluta.—- 97
(Fulgorari@) - —___ 97
Delphinule Hata _— 29
crenata_ .. 29
gervillet - - e 29
laciniat@— o —— e~ 29
reeviana 35
sarcina 29

(Dentarene) chinenensis, Liotina.. 29, pl. 11

cycloma, Liotina_ . _.___ 30
Liotina.._ — 29
denticulata, Epitontum_ . ___ 45
dentiferum, Glyphostoma. .- __ 116
deshayesii, Pleurotoma_ . _________ 101
diegensis, Borsonia___ __ . ________._ 114
Dikes - 4
dileota, Architectonic@ oo ___ 39
Architectonica (Solariazis)_.._ $9,pl. 1
Solarium ——_——
dilectum, Solarium__ o _._
dilectus, HeliaCUS - - - oo

dingsi, Phos (Tritiaria)
discors, Conidea___._.______________
Volute e
(Discoscala), Amaea
niagensis, Amaea. __ ..

distincta, Daphnelle . ________
diversicolor, Haliotis___ -22, pls. 16, 18
divina, Argyropez® _ . ___._.__ 40, pl. 11
djarienensis, Conus 121, pl. 6
djocdjocartae, Pleurotome—_ . ____ 110
doliaris - 127
musashinoensis, Ringicula_— .. __ 126
Ringicule _____ ______________
dolicha, Triphora
Triforis — o oo
Dolicholatirus - e ____ 83
ACUS - 83,pl. 3
Dolichupis __ 49
producte . ________________ 49
(Trivellona) shimajiriensis____ 49,pl, 2
Dolium japonicum —— . 61
luteost _— 61
d’orbignyi, CONUS e 122
dorsatus, Nassariug_____________.__ 81
DrilliG - e 106
asukana —_______ 103
dainichiensis ___ 109
ferenuda __________ 113
glabriuscula brevis_ ___________ 112
jeffreysii . ________________ 113
k icottii ___ 106, 107
lissotropi8 ___ . _________ 111
maorum 110
pseudo-principalis __ __________ 112
pseudoprincipalis __ . ________ 113
sinclairi 115
WOO0d8E e e 110
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Page
(Drillia) cosibensis, Pleurotoma.... 115
ermelingi, Pleurotom@ - -—. 110
pseudo-principalis, Pleurotoma__. 112
Drupinae 64
dubia, Pleurotomellg - 118
duplicatus, TYphisde . e 63
dussumieri, Terebr@ e eeeeo e 126
duyfjesi, Erosaria (Erosaria) erose__ 51
dyscritum, Calliostom@ _ . ___ 25
E
eburnea, Niso 45
eburneus, ConUS .o 123, pl. 16
echinatum, Cerithium . 42
Cerithium (Thericium) .——.__ 42,pl. 18
Gyrineum . e 60
hinatus, Contumaz 42
Echinelle tectiformis_ . __ 42
Echinoids - 4
edita, Splendrillia. - 112
elaborata, Solarium__ o 38
(Elacocyma) glabriuscula brevis,
Clavus - o 112
elegans, Ronella 60
Scaphander oo eeees 128
elegantula, TrochuS - 26
elongata, Turbonille (Lancea) 46
elongatus, Cantharidus (Thalotia)__ 26
Trochus oo e
emmae, Mitre
Pusia
Eocene rocks. o
Eosgipho
episcopalis . e
Mitra _
Volute - e
Epitonidae
Epitonium e
denticulatd - e 45
maculosa 45
scalare 44, pl. 12
tokyoense 44
Yamakewai — e eem 45
(Crisposcala) okinavensis_ 44, pls. 2,11
(Glabriscala) stigmaticum..-_ 45
submaculosum
equestris, Cheile® _ . ___
Mitrularia _______
Patelle -
Eratoidae oo
ermelingi, Pleurotoma (Drillia)--_- 110
€rosa _— 62
Cypraea - 51, 52
duytjesi, Erosaria (Erosaria)__ 51
Erosaria _ 51
phagedaina, Erosaria (Erosaria) - 51
phagedarina, Erosari@. ... _ 51
phragedaina, Cypra€a - 51
Erosarie (Erosoria)__._- §1,pl. 19
Erosarie 51
caputserpentis e 51
ero8e - 51
phagegaring . ___ 51
helvola 51
(Brosaria) erosa duyfiesi .- 51
erosa phagedai 51
phragedaina _______ 51,pl. 19
(Ravitrona) caputserpentis_.__._ 51,
plL. 19
caputserpentis reticulum___ 51
helvol@ e e 51, pl. 17
(Erosaria) caputserpentis, Pustu-
laria 51
erosa duyfjesi, Erosaria_ ... 61
phagedaina, Erosaria____.__ 51
phragedaina, Erosaria__ 51, pl. 19
Erronea teres - 52

(Talostolida) tered .. eeeeeea- 52
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erythraeonense, Cerithium____

est, Pseudolatirus .. __._
Ethalia —
pulchel@e oo ___ 28
subpulchella 28, pl. 11
Etrema o e 116
CUlMe - 116
glabriplicate — 116
saplist _________________ 116, pl. 15
sparul® 116
(Buclenculus) microdon ater, Clan-
oulus —— e 27
Euclathurella —— —__ _______________ 117
fimbric. . ———- 117, plL. 15
eugrammatus, 122
Eulima 45
(Bupleura) perca, Ranella__ ________ 59
pulchra, Burs®_ . ______ 59
Euspira
borealis .
glaucinoides e
groenlandica.
pallida__ __ . _____________._
sandwichensis
Euthria ____
Eutritonium cingulatum______.____ 58
evoluta, Terebrea__________________ 126
ezcelsa, Trivellon@a . ___ 49
excelsum, Cerithium 42
Trochocerithium . _.__ 42, pl. 2
expangilabrum, Phanerolepid@._____ 30
ezuta, Xenophora__ . _______.__ 47
Xenophora (Tugurium) - .____ 47
exutum, Tugurium . _______ 47, pl. 12
exutus, Phorus_____ o _________ 47
F
fascelina, Triphor@_ e 43
fascialis naganumensis, Turritella___ 36
Turritella - ____ 36, pl. 11
fasciate, Mamill@ . . . __ 54
Fasciolaria tizukai__ . ________ 76
(Fasciolaria) suryai 85
(Fasciolaria) suryai, Fasciolaria____ 85
Fasclolartidae . ______________ 82
Fasclolariinae.____ —— 82
Faults.____ _____________
femorale, Mure®_.. ..
fenestrata, Liotia— . ___________
fenimorei, Fusisyrine__ ____________ 108
ferenuda, Drilli@ . __ 118
festivus, Nassarius 81
Ficidae 61
flcoides, Ficus. —— 61
Pyrul@ e 61
Ficus_..___ — - 61
flcoides __ _— 61
subintermedia_ . _____ 61, pls. 2, 8
(Ficus) subintermedio_________ 62
(Ficus) subintermedia, Ficus___.___ 62
ficus, Bulla—— . ____ 61
filarig___- - 93
Mitra__ 23
(Cancill@) ce o 93, pl. 14
Voluta.... 93
fitifer, Turbo 31
filiola, Turritella . ____.__ 36, pls. 1, 11
filosa gracilis, Mitr@._ . _____ 93
Fimbria 12
fimbria, BEuclathurella_________ 117, pl. 15
flaccida, Marginella_.____ 99
flaminea, Mitrella____.____________._ 87
flammea, Mitra. - 94
Mitra (Cancill@) e e . 94, pl. 14
Turricula. 108
flave, Pyrene_—__ o _ 66, pl. 13
flavidula, Clathrodrillia_.__________ 113
flemingiana, Natica___.__

flemingianus, Polinices.

INDEX

Page
Folding 4
foli , Amalthea R 47
Antisabi@ e 47
foliaceus, Hipponyz ———— 47
Hipponiz (Antisabia) _———__ 47,pl 18
Foraminifera_ e 5,6, 7,13, 18
Foraminiferal limestone_ . _.._._ 9,12
Foraminiferal sand 12
formosae, Splendrilli@ . - 112

formosana, Terebra
francolinum, Jopas (Jopas) . ...-__ 64
francolinus, Buccinum .. 64
NASBA oo 64
FUulgoregrit —— e 97,98
chinesis o ceeee 97
delicatd oo 97
hirasei 97, pl. 14
kaneko - ——— 97
(Psephaea) kamakurengis...._— 97
(Seotomea) delicatd. ... 97, pls. 5, 9
(Fulgoraria) delicata, Voluta___—~__ 97
fulgurata, Oliva. - 89
Olivelld - e 89, pl, 4
fulleri, Nassarius (Niotha) . _.__ 80, pl. 13
Uromitr@. - oo 91, pl. 8
fumosus 8
Cantharus (Cantharug) -—-we-_- 78
funera, Siphonalid_._._.__ ——— 71

fuscolabiata, Searlsia_.__ ——— 85
fugiformis, Pleurotoma.._- ——— 104

Pseudolatirus ——_— ——— 88
Fusimitra millingtoni— . __ 95
(Fusimitra) loochooensis, Mitra__ 95, pl. 4

Mitra - 95
Fusininae _ 84
Fusinus - --- 83, 84, 108

inconstans 84

laticenaliculetus o ___ 108

niponicus musashiensis .. ___ 85

nodosoplicatus__ . .__. 84, pl. 14

perplezus 84,pl. 13

sp ——— 84, pL 8
Fusgisyring __ 108

fenimorei 108

8D 108, pl. 5
Fusomurexz 685

alucoides — e 65
(Fusomurer) shimajiriensis, Corallio-

65, pl. 3
65, pl. 3
Fusgosurcula 106

mirabilus 105
Fusulinids 5
Fusus 76, 84

acus 83

afer 5

bilineatus 83

colus 84

coreanicus 85

MCONSLANS - oo e 84

intortus 85

lamellosa 64

iponi —_— 85

104034 PUCATUS oo e 84

perplerus 84

pustulatus 85

rufinoides - 85

subaffinis 88

suboblitus . 85

syracu. 85

tournoueri e 85
(Fusus) granosus, Murer _____.-___ 102
fusus, Spergo_ . ____ 118, pl. 10

G
gabusogana, Raphitoma. . __ .. 13
gabugoganum, Vezillum (Pusia)-___ 13
galea, Buoci 61

Gastropods, age range. .- -co-ceee—- 17
bathymetric distribution.-.._. 17
geographic affinities, north-south_ 14-15
geographic and geologic range_. 14, pl. 20

gembacenum, Vezillum (Pusia)_ ... 91
geminata, Triphor@ . e 43
gemmata, Marmorostoma (Batillus)_- 13,
31,pl.11
Pleurotoma ——ceeeeccee e 102
(yabei), Marmorostom@ .- 32
gemmatus, Turbo_ ..o ceee 81
Turbo marmorostoma. 31
Qemmul@ e oo 101, 102, 103, 104
asukana 102, 108, pl. &
carinate 102
gran 102, pls. 5, 14
ryukyuenstSa e eemee 108, pl. 14
longwoodensis . 103
5] ¢ P, 108, pls. 9, 14
(Gemmula) granosa, Turrig oo ——— 102
gemmulata, Nassa (Niotha) - .ce___. 79
gemmulatum, Bucct 79
gemmulatus, N@esSarius - cceee—- 79
Nassarius (Niotha) __._—_. 79, pl. 18
gendinganensis, Pleurotoma—__.__ 101, 102
Gennaesost: 57
geographus, CONUS .o e cemme 124, pl. 19
Geography - - 1-2

Geologic formations, stratigraphie
nomenclature 5
Geologic provinees e 4
gervillei, Delphinula— . 29
gibberulus, Canarium (Oostrombus)_ 48
Strombus - oo e 48, pl. 18
(Oostrombus) .. 48

gibbose, Pleurotome@a oo eee oo

gibbulus, Murez
gigantoides, Haliotis
girgyllus, Astralium_______________
glabelle, Voluta
glabre __—
glabrate, Scalarie—— . _____________
glabriplicata, Etrema
(Glabriscale), Epitoniwm__________ 45
gtigmaticum, Epitonium________ 45
submaculosum, Epitonium___ 45,pl. 16
glabriuscule brevis, Clavus (Elaeo-
cymae) —____
brevis, Drillig.___.._
glandiniformis, Spergo___._
glans, Conus____________
glaucinoides, Euspira_.____
globos@ o
globularis, Cantharus . ______

GQlyphostoma

carmen -

costicrenata ____

dentiferum ___._______________

subcosticrenata . _____ 116,pl. 14
(QGlyphostomae) aliciae, Mangilia__ - 118
gonzabuengis

Mitrella

Uromitre cophina________ 90,91,pl. 4
gracilenta, Cassis_ . _______.___.__ 82

Cyllene 82,pl. 2
gracilis - 93

Mitra filos@__ . _____ 93
gracillima, Syrnol@ . ____ 46
gradate, Thatcheria_. . _________ 121, pl. 15
gradatus, Cochlioconus —___________ 121
granatineeformis, Mitre _________ 94

Mitra (Cancilla) . ___ 94,pl. 4
gr , Gemmula ——- 102,pls. 5, 14

ryukyuensis, Gemmula_ .__._ 108,pl. 14

Turris (Gemmul@) oo —cmemeeue 102
granosus, Murez (Fusug)__________ 102
granularis, Bursa._____ . __ 61

granulotus, Trochu8_ .o oee oo 24



Granulifusus — o
makiyamai
NIPONIOUS e

groenlandica, Euspira_—

guamensis, Rotella____

Guildfordi@ .- - 32
abyssorum . ____ 33
henicus 33
triumphans - ____ . _______ 32
yoca ____ _ o __ 32, pl. 11

Qyrineum echinatum__ 60
scelestum 60
(Biplex) perc@_ _—- .. 59

perca prisCe_ o _ 59
(Qyrineum) subgranosum______ 60

(Gyrineum) perca, Argibuccinum____ 59
subgranosa, Bursa. . ___._______ 60
subgranosum, Gyrineum _______ 60

H

haebaruensis, Minolea
haemalraga, Astraea_._______ . ___.__
Astraea (Calcar)

Calcar - ______
Trochus —
haematragus, Astralium (Cyclocan-
tha) 32
Haliotidae - ______ 22
Haliotis __________ 4,22
asining .. 22
diversicolor 22,pls. 16, 18
gigantoides 13, 22
jeponica . ___________ 22
Hanezi-mura, fossils 4
hanleyana, Mitra —________________ 93
Mitra (Nebularia) - _____.__ 39, pl. 17
hanzawai, Loochooia -- 68,pL 8
Lyri@ e 89,pL 9
hataii, Belma_—— o _._ 34,pL 7
Crassispira —___________ 112,pls. 5,6
Haustator __.._____ 36
Haustellum ... 62
haustellum ______ 62
Hayasaka, I., quoted_ 18
Heliacus dilectus . —— .. __.______ 39
Heliz paradora_ __—___ . __________ 23
helvacea, Natica_._
helvola -
Cypraea ____ . _______________
Erosaria _ . ______.________
(Ravitron@) __...______
Hemicerithium . _______________

henica, Astraea (Calcar).___
henicus, Quildfordia . . ______
Pseudastralium
Turbo (Calcar)
hermanni, Liotia_ ________________
hilaris, Naticarius__._.__._.______
hilgendorfi, Benthovoluta —__
Voluta . ___
(Hima) verbeeki, Nassa____.______
Hindsia — - ____
alba — -
magnifica_ . ______________
shimajiriensis___

okinavia

(Nihonophos) magnifice_- 72, 73, pl. 3
magntfica okinavie_ . . ___ 72, pl. 13
ghimajiriensis___.__ 72, pl. 3
takabanarensis__.______ 74, pl. 13
whitmorei ______________ 73,pl. 3

INDEX
(Hinia) caelatus dainitiensis, Nas-
8OrIUS . e 79
concinnus, Nassarius________.__ 80
kurodai, Nassariu8__.._._____.__ 79
Nassarius 79
prefestivus, Nassarius______ 81, pl. 13
hinomotoensis, Ancilla——___——______ 87
Hipponicidae_ - - 46
Hipponiz 46
foliaceus __ e 47
tortilis 47
(Antisabia) entiquata_________ 47
foliaceus oo 47, pl. 18
(Malluvium) lissus_______. 47, pl8. 2, 7
hiraset, FulgorariG . . ____ 97, pl. 14
-- 77, pl. 13
PhOS e 75
Turicula 22
Voluta 97
hirmanica, Turricwle . ____ 95
Hirtomurexs 64
(Hirtomurexr) iwaensis, Corallio-
phila
hirugaensis, Lyria
Voluta.
histrio, Trochus__ . __________
Hitdsan group e oo
hoheneggeri, BucCingrit . ... 119
Homalopoma—_ 29, 30
amussitate - __ 29
8angarensi8 __ . _ ... ______ 29, pl. 11
Homalopomus 29
hungaricus, Copulus_______________ 47
I
Te-shima, fault__ e 12
limestone reefs__ - _______ 4, 5, 12
mollusks o _ — 4
tizukai, Fasciolari@ . . ____ 76
ikebei, Calliostoma__ . __________ 25
Callistoma (Pulchrastele) ——___ 25,
pls. 10, 16
imbricata, Stomatell@__ . ________ 23
imbricataria, Turritello___.___._____ 36
ina, Unedogemmul@._________ 102, pl. 5
Incerta sedis_.._____.___ 64,66,78,108,117,
pls. 8, 5, 17
incompta, Splendrillio . _____ 111, pl. 5
tnconsgtans, Fusinus . _______._ 84
Fusus . 84
indica, Turris 101
Unedogemmula__ . ___ 101, 102, pl. 14
inornata _ 65
Tritonalie —____ 65
inquinata, Mitra 93
Inquisitor . _ . _______ - 112
jeffreysii - —___ 113
pseudoprincipalis 112
insculptus, Conus 122
insulae-chordd, Tibia_ o _________ 48
intermedia 107
interrupt@, N480 - e e 45
intortus, Fusus — 85
Introduction 1
Investigation, previous_— - ... 2-4
Iriomote, volcanic islands near——____ 4
isabelle — e
Mitra
Strombus__
Isanda —

Ishigaki, coal-bearing beds
ispidula, OUV@— o __

Voluta —
wwaensis, Ancilling—__ . ______
Coralliophila (Hirtomures)_____ 64
Leucosyrine_—_____________ 109,pl. 9
izekiana, Argyropera__ . ___ .. _._._ 40

Jania __ -
Janiopsis_______
hirasei
japonica
Cassis _ 58
Coceuling _ - ______ 35
Haliotis.~_. 22
Semicassis e 58
pila o . 658
22
Dolium — e 61
japonicus, Canarium
BUS) -

Séphonochelus
Strombus _ e
(Labiostrombus)

Typhis — oo
javana, Mitra- e
Turricula (Vulpecula)
javanensis, Buccinaria (Ootomella)_119, 120

jeffreysii, Clathrodrillia_____.._ 118,pl. 14
Drillia - e 113
Inquisitor — .. 113

johnsont, Teramachit - e o 96

jonkeri, Buccinaria (OQotomella)__-__. 119

Jopas (Jopas) francolinum)————_~__ 64
(Jopas) sertum__._____ - 64

(Jopas) francolinum, Jopas_- —-— 64
sertum, Jopas . ____ - 64

junghuhni, Mitra_________________ 94

K

kachabaruensis, Mawidrillia_ - _._ 110,pl. 9

kakegawensis - —____ 110
Clavatula - 110

(Alticlavatula) 116,pl. 4
kamakurensis, Fulgoraria (Pse-
PRAER) ool 97

kaneko, Fulgorari@____—_—__ 97

Katchin-hanta, Chinen sand 10

Kayenzan facies, Tokazan formation. 18

(Kelletia) kelletiiformis, Siphonalia_ 74
Siphonalia — - e 7

kelletiiformis, Siphonalia (Kelletia)_ 78

kenmicottii, Drillia_ _ e 108
SBuavodrillia ____ 106

Kerama-retto, limestone reefs__ . 4

Kikaiga-shima, pumice bed_____
Kita-Daito-jima, limestone..___
kizakiensis, Odostomia_____.
Klippe, occurrence.___._.____
Kobama, coal-bearing beds__
kobelti, Cerithium__________

Cerithium (Proclava) - ——._

Contumay ____________

Thericium e e
koperbergi, BUCCIinari@  ————_~__o—_
koyuana, Lyria

Voluta — e
Kozan facies, Tokazan formation___- 18
Kukinaga beds._ _____________.__ 5
Kumage beds_ . 5
Kume-shima, mollusks__.____... - 4
Kunigami formation________ - 34,11
kurodai, Cancellaria_ ... 99

Nassarius (Hinia) 79
kutekinensis —____________ 115

Neoguraleus ____ . _____ 115, pl. 14

L
labellata, Natica_ _ -

(Labiostrombus), Canarium___—
japonicus, Canarium ___.____—_
Strombus ———________
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lacernula, Naticarius— . _.___.____ 55
laciniata 29
Angaria delphinus_.___________ 29
Delphinula - __ . _______ 29

lactea, Turbo
laddi, Siphonalia

laevigata, Xenophor@—— .- ___ 48
laevilirata, Nerita chamaeleon______ 34
laevis, Turbo marmoratus 32
lamellosa, Fusus__ . ____________ 64
lampas, Murex._ . _____________ 60
Ranella — —— 61
lampra, Basilis8@— . — _____.____ 24
(Laempusiay, Cymatium________.____ 59
pileare, Cymatium ... - §9,pl. 17
borneana, Cymatium_______ 59
(Lancea) elongata, Turbonilla_._____ 46
Turbonille ..o 46
varicosa, Turbonilla.._______

Lancella . _________ s
lanceolata, Ancilla
Ancilla (Turrancilla)

Ancillari@ e . 87
Lanci@ . __________ - 46
Lataxiena uliana—_______________ 65
Lathyrulus 83
Lathyrus cracticulatus_____________ 83
Latiamis (Tolema) winckworthi_.__._ 65
laticanaliculatus, Fusinus .. .___... 108
laticostata, Cancellaria____________ 99
Latirulus o ____

cracticulatug...__

turritus - e
Latirus o _

QuUrantiacuS e

cracticulatus . ___________

madiunensis _________________

paeteliana carpentariensis_.____ 86

polygonus _ o __ 82,pl. 19
Latisipho _ . ____ 68
latisulcata, Myurella (Perticacia) .- 43
layardii, Cheile@-— .. _______ 46,p1. 7

Clayptreea ____ . _______ 46
lenticulatum, Architectonica (Solari-

APE8) e 39

Solarium - 39
lentiginosa, Minolea 27
leptalea, Agladrillia 113
(Leptoconus) cosmetulus, Conus__.._ 122
Leptothyrea . __ . __ . ________

sangarensis _..

transenna

leroyi, Anachis
Anachis (Costoanachis)
Leucorhynchia caledonica.__

[ ¢
Leucosyrin® - — e 106, 109
coreanica — . _______________ 107
8i8_ 109, pl. 9
verrilli__ — - 109

(Leucosyrine) vepallida, Pleurotoma. 117
leucotropis

Lophiotom@e . _____
Plewrotropis
Turrig - ___
Lienardia peristernioides
lignarie, Bulla— . ___
ligula, Columbella (Mitrella) __
Pyrene_ o ____._
Limestone, occurrence. 5
limiticum, Uromitra____ - 91
Vexillum (Vexillum) ..o ___ 91
Limopsis_ — 8
tajimae__ - 8
woodwardi - _____________ 8
Linatella —— 58
(Linatella) cingulatum, Cymatium__ 58,
pl. 13
lineata, NatiC@o - oo __ 56

INDEX
Page
lineatum, Buccinulum_ .- 75
lineolata, Melania_ 39
Liogylphostoma - 116
adematum e - 116, 117
chinenensts___._ e 117, Pl 15
teNUALG e 116, pl. 15
Liotia fenestrat@——_ . ___ 29
hermanmi — - e e 29
PEroNit e 29
=3« U U 29,pl. 7
Liotiinae . e 29
Liotina _ ——— — 29
(Dentarene) chinenensis____ 29, pl. 11
cYelom@ o o 30
lirocostata, Turricul@ . ___ 91
Uromitra

lischkei, Cancallari@-—_—__________ 75
Lischkei@ — — oo 22, 23
alwinae_ 23
MONILfera— - 28, pl. 7
(Lischkeia) monilifera_________ 23
(Lischkeia) monilifera, Lischkeig_.__ 23
lissa, Malthea_____ - 47
lissotropis, Drillia - 111
lissus, Capulus __ o _ 47
Hipponie (Malluvium)___ 47, pls. 2, 7
Maluvium 47
litteratus, CoOnUS oo oeeoeee 123, pl. 6
Livida——______ _— 55
Mmarochiensis oo 55
Naticarius - — e 56

(= Nivida), Naticarius marochiensgis
rid@ e e 55
lividus, Conus . ______ 124, pl. 19
liviscens, Nagsarit8 - e e 80
Localities - ___ - 19-21
longicanalis, Siphonalia_ - 76
Siphonofusus_ . _.__ - 76
longurionis, Conus__ - 122
100ChO0eNSI8 — oo e 120
Buccinaria (Ootomella)_-__ 120, pl. 15
Calcar_ __ _____ . 33, pl. 16
Coceuling - —— o 385, pl. 1

124, pls. 7, 10

Conus____

(Fusimitra)
Neoguraleus___ . __._

Looch008@— e
hanzawai_ - 68, pl. 8
oncodes__ . 69

longwoodensis, Gemmala_ - 103

Lophiotoma_ _ o ____ 100, 101, 102, 105
1euCotropifo e 100, pls. 5, 14
Marmorat@. . ________ 101, pl. 14
OBYLYOPIS — e 100

lubrica, SiphoneliG__ 76
Siphonofusus —__ - 76

luchuane__ . __ . ______ - 86
Peristernia__ - - 86

ustulata - 86
lugubris, Cyllene e~ 82
104

48

65

65

Tritonidea (Pollia) - 65

Lunatia pallid@_ - - e 57

Lunatic@ ——— e 32
marmorata - - 32,pl. 11
regenfussi __ - 32

Lunella _______ - 33
coronat@ — . _____ - 34

(Luponia) cincta, Cypraea_ - 52
yne, Cyprae-——~_—- - 50

ride - 55
(= Nivida), Naticarius maro-

chiensis . ___________ 55

luteostoma, Tonna—_ . __.__ 61,pls. 2,13

luteost » Dolium
lutulentus, Zeacumantus___ .-
lymneiformis, Daphnell@ - .- _
Pleurotom@ — e e
(Lyncina) arenosa, Cypraea
carneola, Cypraeq .. —

carneola, CYpra€l -~
yokoyamai, Cyprae@_ ... 50
Cypraea — - 50
lyne, Cyprae@a_ 50
Cypraea (Luponia) ___ - _.___ 50
lyrata, BucCitum . e
NasSari® - o— e
Stomatella _ _
tyratum _ e
Buccinum -
Lyri@ e
hanawai
hirugaensis _
koywane ___ _____ __
TOL e
M
macandrewi, Oniscidia___ .- 57
Machaeroplaer - 23
Machinato limestone, lithologic char-
acter - 12
maculatus, Trochus _._ 25
maculose, Epitonium___ 45
Scalari@ - ————— 45
madioensis 53
Polinices cumingianus_.___53,pls. 2,13

madiunensis, Latirus___ .-
madrezi, PellatispirG .o

Magilidae
Magilus — e
antiquus —
) U,
magnifica, Bipler_
Hindsiag oo~
(Nihonophos)
Nassari® _ e
okinavia, Hindsia (Nihono-
phos) e 72, pl. 13
Scalaria - e 44
shimajiriensis, Hindsia ___ _— 72
Hindsia (Nihonophos)_-- 72,pl. 3
makiyamai, GranulifusSus - - o————_ 85
Siphonalia mikado__ -- 70,pl. 8
Makiyamai@ 106,128
coreanica_ ______ 106, 107,108, pls. 5, 9
okinavensis .- 108, pl. 14
subdecivis ______ 104, 107,pl. 5
shimomatan@ ———————______ 107
subdeclivis .-~ - 106
Malluvium oo - 47
badius __ - 47
UiSSUS - e e 47
(Malluvium) lissus, Hipponiz__ 47,p1s8.2, 7
Maemwmille . ___ . 54
fasciatae —— 54
melanastoma _ .. 54, pls. 8,12
(Mammilla) melanostoma, Polinices_ 54
opacus, Polinices_ ____________ 54
mammille
Nerita __
Polinices —
Mangelia - -~ 114
CHiNG — e 115,pl. 9
Mangeliinae 114
Mangilia praecophinoides - _——__ 110
(Glyphostoma) aliciG€———c——-_ 116
Maoritomella _ -« e~ 105
maorum, DrilliG « e 110
maravignae, Pleurotome-c . _——_- 112
MaArgarit@ - . e 50
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margaritaria, Monodont@__ . _______ 27
margaritarius, Cleanculus____.____ 27,pl. 18
Margaritinae ____ . ___________ 22
Marginella - ____ __ ____________

anriculata

flaccida -

tomuiensis ____ . _________
Marginellidae __

marmorata __
Lophiotoma _
Lunatica ——_— —- 32,pl. 11
Pleurotoma — .- ______ 101
TUrri8 e -- 101
marmoratus laevis, Turbo___.______ 32
Turbo —_—
marmoreus, CoONUS . __ . ____._
Marmorostoma.
argyrostoma _____ _______
cornut@ . __._.__
gemmata (yabei)
(Batillus) cornut@.____.____ 32, pl. 11
gemmata_ . ______ 13, 81, pl. 11
(Marmorostoma) gemmatus, Turbo_— 31
rutteni, Turboo . ____ 31
marochiensts — . _ . _ . __________ 55
Uvida - 55
lurida (= Mivida), Naticarius__ 55
Natica- . ___ _— 55
(Natic@) oo __ ——— 55
Naticorit8 — eee . ——_ 55, 56, 57, pl. 15
(Naticarius) - - ______ 55
Nerit@ - - - 56
Marshallario 119
martini, Buccinaria . _._.______ 120
Mathild@_— - ___ 37
bonnett 37
loochooensis____ __..________ 37, pl. 7
Mathildid@e oo e 37
Mawidrilli® o e __ 110
kachabaruensis_ ... - 110, pl. 9
marima, Architectonice...._ ew- 38, pl. 1
ma&imum, Solarium_ .- _._______._ 38
mazimus, Trochus_ . _______ 26
Trochus niloticus -~ _____ 26
(miloticus), Tectus_ . _____ 26
(Philippi), Tectus_ . ___ 26
meganodosa, PUsi@u ... _____ 89, pl. 19
megaspira, Volutt . o7
meigensis, Coraeophos____._________ 74
Phos (Coraeophos) 74
Melanellidae..- - ______ ———— 45
Melania lineolata
melanostoma_____
Mammilla________.._____
Nerit@eo e~
Polinices (Mammilla) - .. - 54
(Polinices) ———-_ _— 54
melvilli, Argyropeza_ - 43
Cerithiopsis . ____ - 43
menengtenganus, Conus. - ________ 122
menkrawitensis, Mitra (Cancilla)__ 94, pl. 4
Metula - — 80
metuliformis, Nassarius (Niotha)_.__. 80,
pl. 3
metuloides, Phos__________________ 80
micans, Cyclostrem@ .. _______.___ 35
Peusdoliotia ____ 35
Triphore . oo 48, pl. 12
Micantape®-....—.______.____ 101, 104, 107
Whdorfl - ol 104
striato-tuberculata 104, 105, pl. 5
tomuiensis . ___ . ______ 105, pl. 9
microdon ater, Clanculus________ 27, pl. 16
ater, Clanculus (Evclenculus)__ 27
Microfusus acutispiratus 85
microphyllus, Murer____ ___ 62
microzonias, Mitra__._.__.__________ 89
Pusie______ o 89

528175 O - 61 -7
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mikado makiyamai, Siphonalia___ 70, pl. 8
Siphonalia— . ________ 70, pl. 3
millepunctata, Turritella_________ 36, pl. 1
millingtoni, Fusimitra—__—_______._ 95
Minatoga, Machinato limestone near- 12
Minolea haebaruensis__ . ______ 27, pl. 11
lentigino8a — . 27
Minolia 23
Miocene Tocks__ 4, 5-6, 8-9
miocenica, Coralliophil@— ... 6%
mirabilis 104
Climacopoma 3%
Fusosurcula 100
orthosurcula 104
pervirgo, Orthosurculd. . __._ 105
Thatcheri@e e 120, 121
TOrini@ 37
miserula, Ancilla . . _________ 87
mississippiensis, Bucoinum_________ T4
Mitrella (Columbellopsis) 67
Mitra o ________ 90, 91, 92, 93, 95
abbalts o ____ 92
chinensis . 95
chrysostome . ______ 9%
circula . ___ 93
circulata 93
cophina _— 90
EMMEAE o e 90
episcopalis 91
filaris 93
filosa gracilis________________ 98
flammea. - 94
granatinaeformis_ . ______ 94
hanleyen@_____ ______ _________ 93
INQUinata - ___ 93
isabell® . ________.__ 93
javana - - - 20
junghuhmi __________________._ 94
loocho0ensis 95
micTroZonias . 89
mitra - _— 91
multilirate —__ e 93
obeliscUs8 o e 90
papalis 92
Voluta -~ 92
pauciplicate _ . ___ __________ 95
philippinarum _ 94
plicifer@® e 96
praestantissima _ - ___________ 93
pristina 99
strigillata - __ 94
tesselata o ____ 92
undulosa - 95
Volute - - 91
wrighti _ - 93
wokoyamai __________________ 93
(Cancilla) filaris__.__
flammea
granatinaeformis _______ 94,pl. 4
menkrawitensis _________ 94, pl. 4
yokoyamai
yonabaruensis __________ 94, pl 4
SD e e e 95
(Chrysame) semari—__ 94
(Fusimitre) loochooensis_

(Nebularia) chrysostoma__

contracta

hanleyana ... —— 98, pL 17
(Scabricola) yokoyamai__.______ 93
(Strigitella) chrysostoma. - 92
mitra, Mitra. - 91
Mitrella —————___ ——— 67
burchardi ___ . __.__________ 76, pl. 13
gonzabuensis . _____________ 67,pl. 3
flaminea ____ 67
sagitte . 67

(Columbellopsis) mississippien-
88 67
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(Mitrella) burchardi, Columbella____ 67
ligula, Columbell@ - - ——— 66
yabei, Pyrene_ o ______ 68
mitrellaformis, Daphnell@_________ 118
Mitridae _-- 89
Mitringe — oo 91
mitromorphoides, Borsoni@- ... 114
Mitrularia equestris_ - o 46
Miyara beds_.__- - 5
modesta, Architectonic@. ... .- 38
Bolma 33
modificata, Siphonali@—.-————____-_ 69
Mollusea — e 3,479 11,15
Monilea 27
nUCled e 27
nucleolus - ——— 27
(Rossiteria) nucleé@ o ___ 27,pl. 1
nucleols .o 27
monilifera, Lischkei® ————_- — 23,pL. 7
Lischkeia (Lischkei) — e 23
TrochU8 — oo 23
moniliferum [ —_ 28
Umbonium (Suchium) .- 28
monitata, BUurs®-_ oo 60
Monodonta margarit@ri@— - ._ 27
Monodontinae oo 25
monospina, Nassaria 62
moorei, Tritiaria (Antilopho8) o - 74
Morum - 57
cancellatum e 57
subcancellat@ o oo 57
subcancellatum oo 57
(0ONiscidit) e 57
Motobu Peninsula, limestone.__ ... 5,12
pumice-bearing beds___ . _.____ 9
motobuensis, Pseudoliotia ---35,plL. 10
mucronatus, Conus_____________ 122,pl. 6
multiformis, Batillari@ - ____ 39
multilirata, Mitr@. e 93
Murez —
afer _
angulosa -
angulosus __
asper ———___.
bantamensis
bonneti ____________________
bufonia _
burnetti _ - e 64
COMS 84
corneum 76
cracticulatus o oo 83
decollat@ e 39
femorale 58
gibbulus 82
lampas — e 61
microphyllus _ . ___ 62
neritoidea 64
DOCTEN e 62
pileare o __ 59
plorator _ 64
polygonulus 65
polygonus o _____ 82
PUSIE o 77
rang - — 60
rariSPing e e~ 68
rectirotris oo 63
saplisi ____ - 63,pls. 8,13
scriptus - - 67
senegalensis - 62
senticosus __ - 74
sobrinus ___ - 63
syracusanus - 84
ternispin@ _—__ . ________ 63
tornat® — 108
tribulus —___ 63
tubercularis 42
tubifer . 63
PErtagus - 40, 41
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Murex—Continued

(Cerostoma) brachypteron —____ 64
nuttalli e 64
(Chicoreus) sinensis______..___ 62
(Fusus) granosus . ccoaeeeae— 102
(Pteronotus) brachypteron—_.___ 64
Murieidae - 62
Muricinae e 62
musashianae, O8tre® — . __ - ___ 11
musashiensis, Cylichna-_.____ 127,128, pl. 6
Pusinus niponicus_— .. _ 85
musashinoensis, Ringicula— - —__ 126
Ringicula doliariS oo oo 126
(Ringiculella) ——____ 126,pl. 15
musatella, ConuS -~ 125
mustellina, Oliva 88
paucicallosa, OV o __ 88,pl. 4
mutabile, Buccinum..____ .______ 79
Myurelle (Pervicacia) latisulcata_—_ 43

(Myurella) torquata pliocenica, Tere-
bre o 125

N

Nagahama quarry, Yontan limestone_ 11

naganumantis, Pecten— - .. ..__.__

naganumensis, Turritella— .. __
Turritella fascialig.____

Naha limestone, age_———__..__
bio-units e __
depth interpretations_._
lithologic character—___

previous investigations__..._.__
nahaensis ___
Calliostoma (Tristicotro-
ChU8) oo 25,pl. 16
Talparia (Arestorides)-——_—__ 49,pL. 17
nakamurai, Compsodrillia________ 113,pl. 6
nakazaensis, Agladrillia . _______ 118
Nakoshi, mollusks. 4
Simaziri beds near_ .. ___.____ 4
Nakoshi sand, age_.______________ 17
bio-units __________ - 15
depth interpretations__ — 17
lithologic character._._ -~ 9-10
previous investigations_________ 3,4
nakosiensis, Pseudoraphitoma_______ 13
Nariinae . __ 50
Nass@ —_.__ 64, 79
albe _ - - 71
babylonica . _____ 78
caelata 79
concinnag _ — 80
congrua - 81
cummingt 81
francolinus —_ . 64
picte 64
serta —eeee— 64,pL 19
(Aciculina) babylonica_——_____ 78
(Alectrion) papillosa___ - 79
(Hima) verbeeki...__ - 79
(Niotha) gemmulata. _— 79
Nassarie - _______ 71
acutigpirate —.__ 85
Wrate - ___ _— 71
magnifice o __ 71, 72,73
monospina . ___ 62
Nassariidae
Nassariug oo
acteon
albescens e 81
balteatus _ — 82
caelotus . ___ 79, 80
canaliculatus . _______ 81
clathratus 79
congrua — 81
erebrilineate - ____ 80
dorsatus 81
festivus 81

INDEX
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Nagsarius—Continued
g ulatus 79
liviscens oo 80
papillosus 79
pictus 81
SEQUIfOrensts .. 79
(Alectrion) caelatus————————___ 79
pictus e 81
(Hinia) caelatus dainitiensis __ 79
CONCINAUS  _ o 80
kurodai ____ . _____ 79
prefestivus ____________ 81,pl. 13
(Niotha) acteon.__
caelatus o e 79, pl. 13
COnCiNNUS — .. 80,pl. 13
futleri
gemmulatus . _____ 79
metuliformis ___________ 80,pl. 3
(Zeuxis) caelatus —_ ——— 79

picta . - 81,DL 17
subbalteatus _ ———- 82,pl..8
nassatula, Turbinella___ ——- 86
nassoides, Cominella.__________ —_— 75
Natica —— o _______ - b4
alapapilionis _ . __ 56, 57
colliet _ 55
concinna ___ 56
flemingiana ——_______________ 53
helvaced — e 55
labellata _ - 67
lineata __ 56
marochiengis - 55
pallide - __ 57
powisiana 53
prosthenoglossa . __________ 56
sondeiane __________________ 55
stellatus oo 55,pl. 8
vitellus - _
spadiced ____ _____________ 55
zebra __ o ___ 56
(Natica) ala-papilionis— 55
marochiensis _____________ 55
TUFO o 55
vitellus _______ _— 55
(Polinices) tegalensis . 53
(Tectonatica) andoi—___ _ 56
(Natica) ala-papilionis, Natica—_____ 55
marochiengis, Natica ___ - 55
rufa, Natica________ 55
vitellus, Natica_____ 55
Naticarius o ____ 55
andoi
broderipion® e __ 56
colliei o ___
concinnus _
hilaris . _ .
lacernula __ __ _____________
livida
marochiensis . .. 55,56, 57, pl. 15
lurida (= Wivida) __.__ 55
niasensis 56, pls. 8,12
rufilabris o 55
sagittate — - __ 55
(Naticarius) bayeri— .- 55
marochiengis 65
niagensis _____ 56
(Naticarius) bayeri, Naticarius___.__ 55
marochiensis, Nalicarius______.. 55
niasensis, Naticarius —...______ 56
Naticidae 53
Naticinae 54
naumanni, Terebra . _____ 125
naucum, Bulla____ ________________ 127
(Nebularia) chrysostoma, Mitra__ 92, pl. 17
contracta, Mitra_ . ________ 92
hanleyana, Mitra__ . ____- 98, pl. 17
Neocollowia ____________________. 31

Page
Neoguraleus oo e 115
kutekinensis 115,pl. 14
loochooensis 115,pl. 9
Neoschwagering oo eeececmemee 5
Neptunea —— 68
onchodes o e 68
(Sulcosipho) o 68
Nerita e .- 34,66
. albUMEN e 53
CANTENUS oo 55
chamaeleon —____ 34, pl.1
laevilirata —_ — 34
mammilla__.____ 53, 54
marochiensis
melanostoma
peloronta —___
polita e
reticulate __ _________—__
rufa
signatd o e
spadiced ___ e
stellatus o e
undata
vitellu8 o e
(Amphinerita) polita___ 34
(Ritena) undata striata .. _._ 35
Neritidae 84
Neritinae 34
64
123
niasengis, Amaea (Discoscala)_.__ }4,pl. 2
Naticarius ———— e 56, pls. 8, 12
(Naticarius) - 56
wicobaricus, Chystostoma 25
Nihonia 105
shimajiriensi8 —— - 105,pl. 6
(Nihonophos), Hindsia- -~ 71,73
magnifica, Hindsia __ .- 72,plL 3
okinavia, Hindsia___..__ 72,pl. 13
shimajiriensis, Hindsia—__ 72,pl. 3
takabanarensis, Hindsiq .. __ 74, pl. 13
whitmoret, Hindsia__________ 78,pl. 8
niloticus mazimus, Trochu8_—————_- 26
Tectus marimudo—— - e 26
T T R — 12, 25, pl. 18
(Pyramidea) _ e ___ 25
(Niothe) acteon, Nassarius -~ 81,pL. 3
caelatus, Nassarius___ _ 79,pl.13
concinnus, Nassarius. - 80,plL.13
fulleri, Nassarius ——__ - 80,pl. 13
gemmulata, Nassa—___._.. _— 79
gemmulatus, Nassarius_._ - 79,pl. 13
metuliformis, Nassarius_ ... 80,pl. 3
NasSarit8 e 79
niponicus, Aptyeis . ___ 85
Fusus - — 85
Granulifusus — oo 85,pls. 3,4
musashiensis, Fusinus______.___ 85
Niso .___ _— 45
eburnea 45
interrupta - ___________ 45
yokoyamai _— . _—__ 45,pls. 7,12
SP — e 45,pl 16
nivea, Hindsia — 71
NIVEUM oo 71
Buccinum _ e 71
nobilis, Bursa - 60
Ranella (Burs@) - - —— e 60
nodicincta, C a- ——— 75
nodosa plicatus, FPusus___ . _.____ 84
nodosocostatus, Cerithiopsis_——____ 43
Fusinus o __ 84,pl. 14
noduliferum, Umbonium (Suchium) ... 28
nomurai, Architectonice — . ___ 39
Architectonica (Solari-
azis) - 38,89,p1s. 1,7

Splendrillia - 111,pl. 5



Page
note, Olivell@ . _ o __ 89
Notosinister __ - 43
Nucelle .. - 64
nuclea, Monilea..__._ - 27
Monilea (Rossiteria) .- 27,pl. 1
(Nuclearia) nucleus, Pustularia_-__ . 51
(Nuclearia) nucleus, Staphylaea-_. 51,pl. 19
Pustularia 51
nucleolus, Monile@_ . _______-_ 27
Monilea (Rossiteria) 27
nucleus, Cypraes .. ____ 51
Pustularia (Nuclearia) _______ 51
Staphylaea . ... ____ 51
(Nuclearia)
Trochus —_—_____._
Volute e ___

nuda, Ancillarie__________________
nuttalli, Murexz (Cerostoma)
nyssone, Solariella________________

o
oamarutica, Comit@s__._.__________ 108
obeliscus, Mitra—_________________ 90
Turricule ____ o _____ 90
Uromitra __ - 90,pls. 4,14
Vexillum ___ e __ 90
obesus, Conus__ -— 124

Ocenebra . ______ -~ 64,65
brachypteron —_— 64
Ocinebrina cerews . ___________ 65
odengensis, Conus_______________._ 121
Odostomia
kizakiensis
sasagensis .
(Amaura) sasagensis 45
oehlertiae, Ringicula 127
oinouyei, CONUS_ - _ - _____ _— 121
ojiensis, Amaea___ _ 44
okawai, Ancille __ —_— 87
okinavensis _________ _ 107
Benthovolute ____.__________ 96,pl. 9
Cominell® _ 75
(Cominula) . _________ 75,pl. 8
Epitonium (Crisposcale)_ 44, pls. 2,11
Makiyamaia coreanic______ 108, pl. 14
Pinguigemmula ___._____ 103, 104, pl. 9
okinagvia, Hindsi@______.__________ 73
Hindsia (Nihonophos) mag-
MIACA o 72,pl. 13
okinawa, Aptyxis____ . _______ 84,0l 4
ABYS e 127,pl. 6
Buccinaria ——__ -~ 119, 120, pls. 6, 10
Cantharus —________________ 77, pl. 8
Oligocene rocks___________________ 5
Olive . 88
89
89
dAME e 89
fulgureta . ___ 89
ispidula __ ________________ 89,pl. 4
mustelline . ________________ 88
paucicallose —__________ 88,pl. 4
Olivelle - __ 89
columellaris . _________ 88
fulgurata — ____ __________ 89,pl. 4
notae 89
Olividae 86
Olivinae 86
oncodes, Chrysodomus - ..______ 69
Loochooia _ . __________ 69
68
57
(Oniscidia) cancellot@— ... __._ 57
Oniscidia s
cancellate . __ . _____ 57,pl. 1,
macandrewi __ . _____.__ 57

INDEX
Page
(Oniscidia), Morum_ -~ 57
cancellata, Oniscia__ - 57
oostinghi, Afer____ 76,pl. 8

Buccinulum _______ - ({3

(Oostrombus), Canarium_ - 48
gibberulus, Canarium - 48
Strombus - —_ - 48
Ootoma - 119
Ootomell® e 119, 120
yonkers e 20
(Dotomella) javanensis, Bucci-
NATIA o eee e 119, 120
jonkeri, Buccinari@_ . ______ 119
loochooensis, Buccinaria____ 120, pl. 15
sp., Buccingria . _______ 120,pl. 6
OPACUS — e 64
Polinices — - - hE:
(Mammilla) - - 54
orangense, Afer______ - 6
Buccinulum _____ - 5
Orectospire — .. - 17,24
babelic® - 24,pl. 1
(Orectospira) babelica, Basilissa__-— 24
orlaviensis, Buccinaria 119
Orthonychia pajerensis___._____.___ 47
Orthosurcula mirabilis_ - 105
mirabilis pervirgo 105
Ostrea musashiane_ . ___________ 11
Osumi islands, Tertiary rocks_.____. 5
Ovulum angasi_ . __.__ - 58
0TYLropis —— o _ _ 100
Lophiotoma ____ — 100
Pleurotoma _____ -~ 100
Turris ———_____ -- 100
(Turris) - 100
Oysters e 11, 12
P
packardi, Pleurotomell@— . _______ 117
paeteliana carpentariensis, Latirus__ 86
rikukiuana, Streptochetus___.. 86,pl.4
Streptochetus —_______________
Turbinelle . _______________

paherensis, Orthonychia _
pallida, Euspira_ . ________
Lunati@ oo
Natic® - oo
pallidus, Polinices____
pallium, Chlamys_.___
Palmadusta asellus_ . ______
pamotanensis, Biple®———— - _____
Terebr@ — oo
papalis _ . ______
Mitre ————
Voluta Mitra— - e

pepillosa, Nassa (Alectrion) .-_____ 79
papillosum, Buccinum———_—_______ 79
papillosus, Alectrion._—_________ 79,pl. 19
Nassarius 79
Paracomitas _ . 106
castlecliffensis o _________ 106
rodgersi ___ . ___ __________ 106, pl. 9
paradore, Heliw— . ________ 23
paradoxum, Chrystostoma .- 25,pl. 10
Parafusuling .. 3
Patella cornucopi@ - — e 47
equestris o _______ 45
patriarchalis, Pusi@-——— . _.____ 89
patruelis, Pleurotoma 109
patula, Daphnell@_. . _____ 113
Solarium — - ______ 37
paucicallosa . _________ 83
Oliva mustelling__ . ——— 88,pl. 4
paucicostate, Cancellari@— - _____ 99
pauciplicate, Mitra. .. ___ ________ 5
Pecten _ o ___ 4, 17
byoritZuensis . e 11

Page
Pectin—Continued
NAGANUMONUS - e e e 4
(Amussiopecten) praesignis.___ 4,11
pecten, Murex 62
Pectens e 11
Pelecypods —-- — 8,10
(Pellasimnia), Volva. 53
8D,y VOO e 53,pl.13
Pellatispira Madredi—. - eeeee 5
peloronta, Nerita_.-_ - 34
perca, Apollon_.______ - 59
Apollon (Biple®) - ceeeee - 59
Argibuccinum (Gyrineum) .- 59
Biple® e 59,pls. 2,9,13
Gyrineum perca 59
prisca, Gyrineum (Biplex)- 59
Ranelld - - e 59
(Bupleur@) oo 59
Peristerni@ —————— 86
luchuana 86
PrelucChuUdn oo e 86, pl. 8
ustulate - 86
WCRUANG e oo 86
peristernioides, Lienardig— .- 116
perplexus, Fusinus___ ... —- 84,pl.13
FUSUS oo m 84
perspectiva, Architectonica —__ 38,pls. 1, 12
Trochus — 38
perspectivum, Architectonica (Archi-
tectonic@) —— ccemaoeo 38
Solarium _ —— 38
perspectivus, Trochus oo 38
(Pervicacia) latisulcata, Myurellg..—— 43
pervirgo, Orthosurcula mirabilis_._... 108
Pleurotomae —_ e 105
petholatum, Turbo-__
petholatus, TurbO
Turbo (TUrbo) oo oo 31
pfefferi, Clava (Proclava) 41

41
41

Cerithium
Vertagus
phagedaina, Erosaria
€r08¢ — oo
phagedarina, Erosaria erosa.
Phalium (Semicassis) pil@ oo __
Phanerolepi@@ ———— e
expansilabrum . oo
reh@ert - e
tran8ennd __ oo~
pharaonius, Trochus__
Phenacoptygma . - —————
cortezt
kilensi8 — e
(Philippi), Tectus mazimus_
philippinarum, Mitre— -~
Phorus exutus-

Pho8 o
hirasei
metuloides - e
retiCosU8 e
(Coraeophos) meisensis.. . __—
76tiCOSU8 o e
(Tritiaria) dingsi———————_ -
phragedaina, Cypraea €roS@a—.—.—.—
Erosaria (Erosaria) erosa—__ 51,pl. 19
phymotis, Stomati@ . oo 28
picta, NassS@__ e 64
Nassarius (Zeuxis8) . ——————__ 81, pl. 17
pictum, Buccinum 81
pictus, Nassarius . e en 81
Nassarius (Alectrion)._______. 81
pila ____ R 58
Cassis e 58
saburon 58
japonica, SemiCasst8a _—————____ 58
Phalium (Semicassis) —______ 58
Semicassis - o o 58, pl. 13
(Semicassis) — oo~ 58
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Page

pileare borneana, Cymatium (Lampu-
8i0) e 59
Cymatium (Lampusia)__.__ 59,pl. 17
Cypatium 59
Mure®x — - e 59
pilearis, Triton_ . _.____ 59
Triton (Simpulum) 59
Pinguigemmulae __ ________________ 103
okinavensis . __.__.__ 103, 104, pl. 9
Pionotome e 119
Pisani@ - e 77
cingulata ________ __________ k&4
SP e 77, pl. 3
Pleistocene rocks____________ 4,5,9,11-12
Pleuroliria . ______ 100
Pleurotoma albin@___ ——__________ 101
albule o ___ 105
asykana ______ ____________ 102, 103
bottae o 112
COreanica - ______ 106, 107
declivi8 — o 107
deshayesii ___________________ 101
djocdjocartae o ________ 110
Fusiformis 104
gemmata 102
gendinganensis —____________ 101, 102
gibbosa 113
leucotropis —__ . ______ . _____ 100
lymneiformis . _ . _____ 118
maravignae _____ 112
marmorale —_________________ 101
orytropis _ . ____ 100
patruelis ____________________ 109
pervirge . _____________.__ 105
shimomatane . _________ 107
subdeclivis 107
striato-tuberculata _______ 104
Egring - - e 100
unedo 101
verrilly - __ 109
(Drillia) cosibensis . .____ 115
ermelingi — - _____ 110
pseudo-principalis_____ ____ 112
(Leucosyrinry vepallida__ - _.__ 117
Pleurotomella 117
dubia 118
packardé ___________ 117
ryukyuensis —______________ 117,pl. 9
plicatus, Fusus nodosa_._.________ 84
Turbe e 45
plicifera, Mitra_________________ 96
pliciferoides, Chicoreus_____ . ______ 62
Pliocene rocks___.___ . ________ 4, 5, 8-11

pliocenica, Terebra (Myurella) tor-
QUAtQ e 125
plorator — 64
Murew __ 64
Pteronotus _ oo 64
Polinice8 e 53
alapapilionis — oo 55
albumen .- ______._ 53,pls. 2,12
albus o 53
ANAOt e 55
aurantiug o ___ 54
columnaris o _________ 53
cumingianue ___ . ___________ 53
madioensis __________ 53,pls. 2,13
flemingianus . _________ 53,plL 8
mammilla _________________. 54,pl. 12
OPACUS — 54
pallidus L ___ 57
pyriformis o __ 54
rufilabris — 55
sagamiensis _________________ 53
tegalensis _ . ___ . ____________ 53
(Mammilla) melanostoma_—____ 54
OPACHS . 54

INDEX

Page

Polinices—Continued
(Polinices) cumingi@NUS_ ———-—— 53
mammilld - e 54
melangstome — oo 54
(Polinices) cumingianus, Polinices_— 53
mammilla, Polinices .. _————. 54
melanostoma, Polinices_ . ____.__— 54
tegalensis, NatiC@— o - e 53
Polinicinae _ - 53
polita, Nerita___ __ - 34,pl 16
Nerita (Amphinerit@) .- 34

Pollia luliana_ e
(Pollia), Cantharus—-——
luliana, Tritonidea—
sp., Cantharu§———————————
(Polydonta) calcaratus, Trochus_._.- 26
polygonulus, Murer - 65
polygonus, Latirus - _ 82, pl. 19
Mure® e
Polynices opacus_
pyriformis .
Polystir@ ———— e
VGO o
polytropa, Turris
Turris (Turris)

porphyria, Volut@ - oo 88
POrphyrostomae — e 75
Tudicla - 75
Potamidiae 39
Potamidinae — .o 39
powisiana __ - 53
Natic@ - 53
Praeci@ . e 26
praecophinoides, MangiliG_____.._.__ 110
praesignis, Pecten (Amussiopecten). 4,11
praestantissima, Mitra--__ ________ 93
precancellatus, Conus__________ 122, pl. 10
prefestivus, Nassarius (Hinia)_--- 81,pl. 13
preluchuana, Peristernia_________ 86,pl. 8
premelvilli, Cerithiopsis (Alipta)_. 43,pl. 7
Pre-Tertiary rocks___._ 4-5
pretiosa, Scalaria—__— 44
Terebr@ e e ___ 125, pl, 10
(Stricterebrum)
prima, Borsoniag _ . ______
Prised o e

Gyrineum (Bipler) perca
pristing, Cancellari@ . ____

Mitr@ — e
problematicus, Pseudoinquisitor—..- 110,112
procellana, SPergo ——e———_c__ —_— 119
(Proclava), Cerithium__ — 41

kobelti, Cerithium__
pfeffert, ClaV@— - ___
turritum, Cerithium
Prodallio __ . ____________

producta, Cyprae . . __
Dolichupis ._
Profundin@88@ _ ... e
babylonica________________
prosthenoglossa, Natica____
Protosurcule - _______________
(Psephea) kamakurensis, Fulgoraria_ 97
Pseudastralium______ . _____________
abys86rum . ___
henicus__ . ______
(Pseudastralium)  abyssorum,
traeq . ___________
Pseudogrammatodon pacificus_._____
pseudohumilis, Clavus (Cymatosy-
PINRY e 111
Pseudoinquisitor ____ —— 110

problematicus__ —__ 110, 112
pulchr@-.____ _. 110, pl. &
trinervis —___ __ o ___ 110

Pseudolatirus_ - 83
burekt - 83

Page

Pseudolatirus—Continued
€84 e e 83
fusiformis._ —e 83
yonabaruensis o 83, pl. 4
Pseudoliotia — — 35
MACANS e e e 35

motobuensis__ o

pseudo-principalis, Drillia_ 112
Pleurotoma (Drillia) ———______ 112
pseudoprincipalis, Crassispira__ 112, pl. 14
Clavus (Brachytoma) e ____ 112
Drillie—________ N, 113
Inquisitor __ . ______ 112
Pseudoraphitoma nakosiensis 13
Pseudotoma _ . ____ 119
Pteronotus brachypteron 64
PIOTAEOT e 64
(Pteronotus) brachypteron, Murer__ 64

Ptychosalpine . _______
pugilis, Strombus___._._ -
pulchella, Cyclostrema__

Cyllene _
Ethalio o __
Ranella - ___________
pulchra, Pseudoinquisitor
Ranelle —______ J U, 59
(Argobuccinum) _. - 59
(Biplex) e __ ——— 59
Surctl@ - 110
Puylchrastele_ . ____ _______._ 25
ikebei, Calliostoma—_____ 25, pls. 10, 16
Pumice bed, occurrence_ 3,8
punctata, Pyrene_—_ . —_____ 66, pl. 19
punctatum, Pyrene________________ 66
Purpura alucoides_
violaceq -
Purpurea bantamensis
Pusio_ ..
aemula___
emmae___ ___

meganodosa.
microzonias . ____________

patriarchalis___

tuberosa

vanattai
(Pusia) gabusoganum, Vexillum 13

gembacanum, Vegillum_________ 91
pusia, Murer______ .
pusilla___ . _______

Ancillaria _
Pustularia

bistrinotata

circereula. . ____

(Erosaria) caputserpentis___—__ 51

(Nuclearia) mucleus___________ 51

(Pustularia) circercula________. 50
(Pustularia) circercula, Pustularia__ 50
pustulatus, Fusus_________________ 85
Puswl® e 49
(Pyramidea) niloticus, Trochus 25
Pyramidellidae____________.___ 45
PYyrene_ . e 66

burchardi ___

conspersa _________

Aave _ .

ligula - _

punctata____

rhombifera ___________

rhombiferum - __________

(Mitrella) Yabei - 68
pyriformis —_— _— 54

Polynices . . ____ 54
Pyrula ficoides 61

reticulata ___ 61

subintermedit - e 61

pyrum, Buccinari@___ e 120
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Page
quadriarata, Terebr@ -~ 125
quadricarinata, Turbo_ ____________ 37

Quaternary rocks. See Pleistocene

rocks.
Quoyana, Cominella__ . ___________ 75
R

radians, Cypraed - .o ____ 49
ran@, Burse_ . _ . ____________ 60
Bursa (Bufoneri@) .. _____ 60,pl 13
Murez 60
Ranella 59, 60
albivaric08@ - ce e 60
elegans .—.-— e 60
lampas 61
PErCR oo 59
pulchella - 59
PUCHYE e 59
Subgranose _ oo e 60
(Argobuccinum) pulchra-___.___ 59
(Biplex) pulchra 59
(Bursa) nobilis— e 60
subgranose .o ____ 60
(Eupleura) perca.._ 59
Rapaninae o oo 62
thomasiena . __________ 62
SP e e 62,pl. 18
Rapaninae .. - 62
raphanus, Conus__ . ___________ 125
Raphitoma gabusogana.__ - 13
rarispina, Murex___—__.__ _— 63
rathbuni, Cocculing _ — 35
rattus, Conus - _____ 124
Ravitrona ___ 51
caputserpentis —__ ___________ 51

(Ravitrona) caputserpentis, Ero-
8ari® oo 51,pl. 19

caputserpentis reticulum, Ero-
8ari@ 51
helvola, Erosaria____.______ 51,pl. 17
rectirotris, Murex._._._ - 63
reeveana, Cancellaria_ _— 99
reeviana, Delphinula - - 35
regenfussi, Lunatica_- - 32
Turbo (Turbo)-___ _— 32
rehderi, Phanerolepida _ 30,pl. 7
reticosus, Phog—_____________.____ 74
Phos (Coraeophos) .. ——____ 74,p. 3
reticulata, Nerito_ . _______ 34,pl. 16
Pyrula 61
Volute — e 98
reticulatium, Bucci —_— 81
reticulum . 61

Erosaria (Ravitrona) caputser-

re®, Lyria__ . _____
Rhizophora
rhizoporarum, Cerithide@._ _..___ 39,pl. 18
rhombifera, Pyrene._.. 66
rhombiferum, Pyrene_ - 66
rhyssa, Cocculing_ . __________ 35
richardi, Scale - _____________._____ 43
rigens, Auricula _. 126
Ringicula —— 126
arctata 126
doliarig ——— 126
musashinoensis ___________ 126
musaghinoensis _ ... -— 126
oehlertiae - 127
sikokuensis -~ 127
siogamensis __ _— 127
yokoyamad . __ . _ . ______ 127
(Ringiculella) musashinoen-
818 e 126,pl. 15
(Ringiculella) musashinoensis, Ringi-
cul@ e 126,pl. 15
Ringicula . ____ 126

Ringiculidae o _ 126

INDEX
(Ritena) undata striata, Nerita—___ 35
Riukiu limestone, age——— e 9
previous investigations —m————-- 3,4
riukiuana __ - - 86
Streptochetus paeteliang—.———_— 86
rodgersi, Paracomit@s . ——————_ 106,pl. 9
rosepunctata, Colloni@ . ——————__. 31

(Rossiteria), Monilea
nuclea, Monilead————-_

nucleolus, Monilea_ _ e 27
r0t@, TrochRUS— - oo 26
Rotella costata - - 28

JUAMENSI8 — e 28
Roziania aequatorialis oo 127
rubeta, Bursa. - 61
rubiginosa, Ancilla_ 87

Ancillori@ o e 87
rubra, Stomatell@ - e 28

Stomatia . e _-— 28,pl.16
rufa, Natica (Natica)-_ —_——— 55

Nerit® - 64
rufilabris, Naticarius - - e 55

Polinices 55
rufinoides, FUSUS _ _ e oo 85
rugosa, Turbo- e 33
rupestris, Volute o e 97
rutteni, Turbo (Marmorostoma)__.. 31
Ryukyu group-— e 3,5,9-12
Ryukyu limestone. S8ee Riukiu lime-

stone.
Ryukyu Trench.____________.____ 4,13
ryukyuensis - 103

Cirsochilus e - oo 80, pl. 11

Daphnella 118, pls. 10, 15

Gemmula granosa_____.___ 108, pl. 14

Pleurotomella__— . _______ 117, pl. 9

S
saburon pile, Cassis . ____ 58
sagamiensis, Polinices__.__ .. .__ 53
sagitta, Mitrella_____ _— 67
sagittata e e 55

Naticarius 65
sandwichensis, Buspir@__ _________ 57
sangarensis, Homalopoma_______ 29, pl. 11

Leptothyra - 29

TUrbo eeeeee 29
sanguineum, Turb0__ oo ____ 29
(Saotomea) delicata, Fulgoraria____ 97,

pls. 5, 9

Fulgoraria. —_— 97
saplisi, Btrem@ - 116, pl. 15

Mure® - e 63, pls. 8, 13
sarcina, Delphinula_ . ______ 29
sasagensis, Odostomia____ 45, pl. 12

Odostomia (Ameura) o ——_____ 45
satoi, Chlamys .. ___________ 11
scaberrima, Scalari@ . ____ — 44
(Scabricola) yokoyamai, Mitre ... 93
Scale richardi__ o . _____ 43
scalare, Epitonium.. 44, pl. 12
Scalaria crispa - el 44

glabrata - ___ 45

maculos@ . __ 45

magnifice — 44

pretiosa___ 44

scaberrima 44
scalaris, Turbo 44
scalerina, Columbelle_ . __ . _____ 67
Scaphander . ___ 128

elegans 128

gracilis — 128

yonabaruensis__ . ______ 128, pl. 6

sp --- 128, DL 6
Scaphandridae 127
scelestum, GYrineum oo e e 60
schepmaniona, Argyropeza__ . _._._ 40, pl. 2
Sconsia e __ 82

Page
SCriptus, MUre® e o oo __ 67
scutulata___ 92
Searlsia 71
COreanica - _________ 71
fuscolabiata 85
sedis, Incerta__ 6}, 66, 78, 108, 117, pls. 3,
5,17
semari, Mitra (Chrysame) __.._______ 94
Se is 58
faponica o ______ 68
pila —— 58, pl. 13
japonica - ______ 58
(Sem is) pila - 58
Sp——- 58
(Semicassis) pila, Phalium_________ 58
pila, Semica88i8 ameomee—aco_. 58
semiplana, Coronasyrine . ___ 108
senegalensis, Mure®_ . ——_____ - 62
senticosus, MUurew . o __ 74
Senkaku-gunto, volcanic islets_—_____ 4
septenaria, Calliostoma..________ - 25
seroting, Terebreé - — e _____ 125
serratomarginatae, Climacopoma__ 37, pl. 7
sertd, N8SOev - cu oo 64, pl. 19
sertum, Buccinum .. _____ 64
Jopas (Jopas) - —— 64
Shana-wan, klippe near—._____.____ 12
shikoense, Trochocerithium _._______ 42
shikoengis, Cerithiop8i8_— _————.__ - 42
Trochocerithium_____ .- __ 42, pL. 7
Shimajiri formation, age_ - __._ 5
lower part . 5-6
Shinzato tuff member, age_____ 17, 18
bio-units 15
depth interpretations______ 17
distribution . ____ ki
lithologie character—______ 8-9
previous investigations____ 4
Yonabaru clay member, age_____ 17
bio-units_ 15
depth interpretations_._._._ 17
lithologic character_ . __ 6-8
previous investigations____ 3,4
shimajiriensis, Borsonia_________ 114, pl. 9
Conus o ____ cncoccon - 122, Pl. 6
coralliophile . - 65
(FUSOMUYED) oo 65, pl. 3
Dolichupis (Trivellona) _—___ 49, pl. 2
Hindsia moagnifice oo~ 72
(Nihonopho8) magnifica__ 72, pl. 3
NiRONA@ - e 105, pl. §
Solariella._ - 24 pl 1
Terebra. 126, pl. 6
Turriscala — 44
(Claviscald) mme e 48, pl. 2
Shimomatan@ —— e 107
Makiyemaeit oo 107
Pleurotoma - e 107
shinzato, Borsonellg_ . o__ 114,pl. 9
Shinzato tuff member. See Shima-
jiri formation.
shinzatoensis, Teramachio________ 96,pl. 9
sibogae, Spergo_________ - 119
sieboldi, Acteon—__ —_— 126
steboldianus, CONUS - e 121,pl. 6
sieboldii, Conus - 123
signata, Neritla__ 34
sikokuensis, Ringicul@- - ... __ 127
SIS o e 4
Simaziri beds— . 4
simazirianus, Clavus (Brachytoma)_ 13
(Simpulum) pilearis, Triton - ____ 59
sinclairi, Drilli@—_— . ____ . 115
sinensis, Murex (Chicoreus) —_———__ 62
sipgamensis, Ringicula
Siphonalia e
cassidariaeformis —__
dainitiensis ...~
AeCUVI8 e e
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Siphonalia—Continued
funera — e 70
7 S, 71,pl. 8
longic lis _— 76
lubrica 76
mikado 70,pl. 3
makiyamai .. 70,pl. 8
modificata 69
spadi 70,71
stearnsi — 71
subspadicea —______________ 69,pl. 13
VAFICOSA o oo 85
yonabaruensis — . _____ 69,pl. 3
(Kelletia) kelletiiformis____._ 76
Siphonochelus japonicus—— - __ 63
Siphonofusus e 76
longicanalis 76
ubric@ —— e 76
giquijorensis, Nassarius 79

(Siratus) anguliferous, Chicoreus_ 62,pl. 3

ChiCOTeUS oo 62
Skeneidae ___ - 29
smirn@, CORUS e 123
smithi, Columbella (Atilia)__—__.__ 67

Teramachia 96
sobrinus, Murex 63
Solanderia _ 27
(Solariazis) Architectionic@ _—...__ 38

dilecta, Architectonica_._____ 39,pl.1

lenticulatum, Architectonica-___ 39

nomurai, Architectonica 38, 39,pls. 1,7
Solariella ___

albalitus
amabilis — oo
angulaeta
maculate _ 23
NYSSONB e 23, 24
shimajiriensis . _________ 24,pl 1
subangulate - 23
Solarium dilectO— —ooe oo 38
dilectum . ___ 39
elaborata —__ 38
lenticulatum _ . _______ 39
MABIMUM. - oo 38
patule® _ e 37
perspectivum _______________ 38
sondeiana, Natic@ - __ 55
sondeiants, CONUS oo 122
spadicea, Natica vitellus__.________ 55
Nerit@ o 54
Siphonali@ e 70, 71
sparule, Etrem@ . 116
8Pergo — e e 117, 118
daphnelloides e 119
fusus . 118,pl. 10
glandiniformis . _____ 118
procellan@ . ____ 119
sibogae - 119
spinosa, Bufonaria@_______________ 60, 76
spirillus 75
Spirotropis - 106
subdeclivis - .. 107
Splendrillia _ . ___ 110
adelaidae 112
atsutaensis 111
eristataq —————_____________. 111
edite _ o ___ 112
formosa __ 112
incompt® _——— . 111,pl. 5
NOMUr@l oo 111,pl. 5
(Syntomodrillia) atsutaensis. 111,pl. 5
squamatulate . ____ ____ . ____ 34
Staphylaeea —__ _— 51
Cypraea __ —_— 51
nuclews o ______ . _ 52
(Nuclearia) nucleus_ -~ §1,pl. 19
stearnsi, Siphonelia-_ - 71
stellaris, Trochus_________________ 32
Stellata y 54
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stellatus - 55
Natica 55, pl. 8
Nerit@ oo 54
stigmaticum, Epitonium (GQlabris-

COlM) oo 45
Stigmaulaz._.._ b7
Stomatella 23

imbricata - - 23
Wrat@— — e 23, pl. 10
rubra - - 28
Stomatia - 28
phymotis__ 28
rubra
Stomatiidae

Stomatiing@e « oo
Streptochetus .
paeteliana riukivana. ...
paetelliana
Streptosiphon . e
striata, Cirsochilus
Nerita (Ritena) undaia
striato-tuberculata, Micantapes

Pleurotoma subdeclivis___
striatum, Delphinula . ————_
Strigatelle chrysostom@ oo

strigillata, Mitra - e
(Strigitella) chrysostoma, Mitra_.__ 92
(Strioterebrum) pretiosa, Terebra_—— 125
striato-tuberculata.___ 107
Strombidae 48
Strombus 49
BIVaAricoSUs e 48
gibberulus . - 48, pl. 18
isabella —__ _— 49
japonicus __ - 48
TURUARYS - e e 48
pugilis ——_——— 48
sucoinctus_ e 48
tai icus ——— 48
(Labiostrombus) japonicus__ 48, pl. 12
(Oostrombdbus) gibberulus_.._.__ 48
-] « R 48, pl. 12
stupaeformis, Ancill@_—— . _____ 87
suavis, Ancille 87
Suavodrillia 106, 107
declivis - 106, 107
k icottit ___ 106

subaffinis, Fusus___ ... 83
subangulata, Solariella 23,24
subbalteatus, Nassarius (Zeuwxis)_._ 82, pl. 8

subcancellata, Morum__ .. ___—_ 57

Oniscidi — 57, pl. 2
subcancellatum, Morum_.__________ 57
subcarinata, Cerithide@._—— . .____ 40

subcosticrenata, Glyphostoma___ 116, pl. 14

subdeclivis —_ 107, 108
Makiyamai® . _____ 106
coreanica._ .- 104, 107, pl. 5
Pleurotom@ - - e 107

SPirotropis . e 107
striato-tuberculata, Pleurotoma- 104
TUrriCUd® o oo oo 107
subgranos@ — . ___ 60
BUrs@—— 60
(BUrSQ) oo 60
(Gyrineum) —__. 60
Ranelle — e 60
(BUr8®) - e oo 60
subgranosum, Gyrineum (Qyrineum)._ 60
subintermedia, Ficus________ 61, pls, 2, 8
Ficus (Fic#8) mwmcee o 62
Pyrul@ e 61
submaculosum, Epitonium (GQladbris-
COIA) oo 45, pl. 16
suboblitus, Aptyzis . ____ 85
Fusus _ ______ ——— 85
subpulchella, Ethalia_— 28, pl. 11

subginensis, Concellari@e e~ 99

Page
subspadicea, Siphonalia_______._ 69, pl. 13
subulatum, Bucci 125
succinctus, Strombus____ . ______ 48
(Suchium) moniliferum, Umbonium._ 28
noduliferum, Umbonium . —___ 28
sulcidentata, Cypraea. 50
(Sulcosipho) NUptune€@._ - ___ 68
Sulphur 74
Surcula —— - 106
castlecliffensis . _____ 106
pulchra 110
trophonoides o __ 115
undosa. 110
Surculing cortezi . oce oo 96
(Surculina) cortezi, Daphnella______ 96
suryai, Fasciolariea (Fasgciolaria)____ 85
suturalis, Cominella — 5
Syntomodrillia_ 110
circincta 111
(Syntomodrillia) atsutaensis, Splen-
ArilliQ e e oo 111, pl. §
Syokkézan conglomerale . ___ 18
syracusanus, Fusus .._. - 85
Mures __ [ 84
Syrnola ———____ - 46
gracillima@ ——— - oo 46
titicimane e 46,pl. 2
T
taenia, Bucci —— - 81
taiwanensis e 110
Clavatulae 110
(Alticlavatula) _ - 110
taiwanicus, Strombus_ —_— 48
takabanarensis Coronasyrine___ 109, pl. 5
Hindsia
(Nihonophos)
(T'alostolida teres, Cribraria_
teres, Errone€@ - o __
talpa _
Cypraea —— e
Talparia -._
BFGUS o e
(Arestorides) nahaensis_..._ 49,pl. 17
Takuran group-——-— e ccomme—eeae 18
tectiformis, Echinella 42
(Tectonatica) andoi, Natica——______ 56
Tectus marimus (= iloticus)_____ 26
mazimus (PRIUPPI) — oo 26
tegalensis, Natica (Polinice8) ... 53
Polinices ——— o 53
tenuate, Lioglyphostom@. . - .._ 116, pl. 15
Teramachi@ —— e oo 95
barthelowt oo 96
dalli o e~ 96
johnsoni _ 96
shinzatoensis — oo 96,pl. 9
BMALAE o e 96
LibiReformis e an 95, 96
teramachii, ActeoM—— .. _—___
Buccinaria .-
Terebr@ — - e
amadbilis — e
anomale
chlorate -
AUSSUMAErE v emmmee e
evoluta -
formosang —-———--e-eo__~ 125,pl. 19
naumanni __-
pamotanensts
pretios@ . e
quadriarat@ —— e
serotina -
shimajiriendi® — .- ocee— e 126, pl. 6
torquat® e 125,pls. 6, 15
(Myurella) torquata pliocenica. 125
(Strioterebrum) pretios@ 125
SP ceemmmmm——————— ————m—em e 78



Page
terebra, Turritell@e oo __ 36
Terebridae —— -~ 125
ternisping, MUre® . __.___ 63
Tertiary rocks. See Eocene rocks;
Miocene rocks; Plio-
cene rocks; Oligocene
rocks.
testudinea, Buccinum .. __________ 75
testulatus, Conus_ ——— . . ________ 124
textile, Conus ——_- 125
textoria, VoG oo __ 53
Talostolid® - - —— . _____ 52
teres —_. 52
teres, Cribraria (Talostolida)____ 52,pl. 19
Cypraea __ - 52
Erroned - emmco oo 52
(Talostolida) - 52
Talostolid@ e _ - 52
(Ternovoluta), Volutocorbis___._____ 98
teschi, Ancillaria (Ancilla) . ______ 88
Uromitra
tessellata, Mitra_ o ___________ 92
Thais ——— 119
(Thalostolida) cincta, Cribraria_- 52,pl. 2
Thaloti@ e 26
aspere _ oo -~ 26,27
(Thalotia) elongatus, Cantharidus__ 26
Thatcheria — e 120
gradata _____ 121,pl. 15
mirabilig _ e 120, 121
Thatcheriidae 120
Thericium kobelti_— . _________ 41
(Thericum), Cerithium _______.___.__ 42
echinatum, Cerithium_______ 42,pl. 18
thomasiana, Rapan@_______________ 62
Tibia - 48
insulae-chordb . _.__ . _______ 48
Sp - - _— 48,pl. 16
tibiaeformis, Teramachia__ . _______ 95, 96
tigrina, Pleurotom@_._____________ 100
tigrinaeformis, Turris (Turris) __.__ 101
tigris, Cypraea ——————___ —— 50
titizimana, Syrnola__- -—- 46,pl.2
Tokar Strait.__ - ____ 13
Tokazan formation_______________ 18,19
tokyoense, Epitonium______________ 44
(Tolema) winckworthi, Latiavis____ 65
tomuiensis, Marginella__._________ 99,plL. 9
Micantaper — . _____ 105,pl. 9
Tonna JE U, 61
luteostom@ — . ____ 61, pls. 2,13
Zonata - 61
Tonnidae_ . ____ 61
Torinia mirabilis - 37
tornata, Murex . __________ 108
Turriewd@— . ___ 108, pl. 5
tornatilis, Volut@.________________ 126
(Tornidae) adeorbidae_____________ 35
torquata pliocenica, Terebra (Myu-
rella) - ____ 125
Terebra____.__________ 125, pls. 6, 15
tortilis, Cheile@._ .. _.__ 46
Hiponi® e 47
torulosa, Turbo___________________ 43
torvita, Compsodrillia__ . _______ 118, pl. 9
Tosatrochus —.._ .. _____
attenuatus
tournoueri, Fusus_________________ 85
Toyahara Serfes._._______._ 18
tranquebaricus, Buccinum__________ m
transenna, Leptothyr@.__ . . _____ 30
tridulus__ . ___ ———————— 62
Mure® e 63
Tridacna ____ - 12
Triforis dolich@_ ————_ .. 43
trinervis, Pgeudoinquisitor.________ 110

INDEX
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Triphora ______ - 43
dolicha ~ 43, pLL 7
fascelina 43
geminat@ - 43
micans __ . ~ 43,pl. 12
Triphoridae ..o ___ - 43
(Tristicotrochus), Calliostoma___—. 24
nahaensis, Calliostoma__.___ 25, pl. 16
sp., Calliostom@ .. __________ 25
Tritiaria (Antilophos) moorei. 74
(Tritiaria) dingst, Pho§_—_—____. - 74, pL. 3
PROS e T4
Triton cingulatus__ 58
pilearis e 59
undosum .. __________ 58
(Simpulum) pilearis__ - 59
Tritonalia inornata______ - 65
Tritonidea (Pollia) luliana - 65
triumphans, Astralium_____________ 32
Quildifordit - - oo 32
Trivellona excelsa 49
(Trivellona), Dolichupis . ____ 49
shimajiriensis, Dolichupis___ 49, pl. 2
Triviinae_________ - 49
Trochidae - e 22
Trochinae oo oo 25
Trochocerithium excelsum_______ 42, pl. 2
shikoense__ — 42
shikoensis_ _ . _________ 42, pl. 7
Trochus ——= 12,25
attenuatus e 26
calcaratus . __________ 26, pl. 18
callifera 27
CONChyliophorus e e e 48
elegantula . ________ 26
elongatus__ — 26
granulatus — e e 24
haematrag® . _____________
hi8trio e
macul@tus oo
maxrimus __
monilifera_ . ____________
niloticus . _____
mazimus - 26
NUCTOUS oo e e 27
perspectiva 38
PErspPectivis —— - e 38
PRATAOMIUS oo 27
TOR@ oo e 26
stellaris - 32
turritum 42
vestiarium 28
(Clanculus) atropurpureus.._. - 27
(Polydonta) calcaratus 26
(Pyramidea) niloticus... 25
(Trochus) calcaratus . .. __ 26
BP e 26, pl. 18
(Trochus) calcaratus, Trochus 26
trophonoides, Surcula.____________ 115
tsushimaensis, Turritella andenensis_ 37
Tssyd sandstone_________________ 18
tubercularis, Murex___. 42
tuberculata_ - ____ 107
tuberculatus, Conus___ 122
tuberculosus_ .. ____ - 122
tuberosa, Pusia_ - 89
tubifer, Murew____________________ 63
Tudicla
courderti
cumingii
porphyrostom@— . __________ 75
Tugurium 47
exutum. 47, 48, pl. 12

(Tugurium) exuta, Xenophora..____ 47

Page
Turbinella bronmi.. - 83
nassatula - - 86
paetelian@ - 86
turbinellus, VasSUM o e 95
Turbinidae - 29
Turbininge e 31
Turbo - 31
argyrostomus e 31
chrysostomus - - 31
cornutus - 31, 32
COTONAIUS - e 33
delphinus _ —— 29
Alifer —..__ _—— 31
gemmatug — e - 31
18CeA mwme oo - 46
marmoratus - - 32
10eVi8 o 32
petholatum oo - 31
petholatus -- -- 81,pl. 18
PlicAtUS e e 45
quadricaringt® — oo 37
rigosa - 33
SANGATENGIS - oo 29
sanguineum - - 29
$CAlAris ———memeee - 44
tOrulo8a — e e m 43
yabei 13, 31
(Batillug) COrnUtUS . oo e 32
(Calcar) henicUs8 oo e 33
(Marmorostoma) gemmatus. 31
ruttent - e ——— 31
(Turbo) argyroStoOMUS . ce v -wu 31
petholatus ————_ - 31
regenfusst _ e 32
(Turbo) argyrostomus, Turbo___ . 31
petholatus, Turbo_————__ 31
regenfussi, Turbo____ 32
Turbonille e ceeeeeeee e 46
varicosa - - 46
(Lancea) elongat@- e 46
varicosa
Turcicul® o o
hirasei
(Turrancilla), Ancilla—_ ... 87
chinenensis, Ancilla__________ 87,pl. 8
lanceolata, Ancill@-- .- _._ 87,pl. 8
Turricula
byoritzuensis oo 110
COTEaANICA - e

flammea
hirmanic@ — e
lirocostata ————_________
0beliSCUS oo oo
subdeclivis e
tornate -
2ONAUS — e e
(Vulpecula) javena—_— - 90
Turriculinae -~ 105
Turriculinid 108, pl. 10
Turridae - — - 100
Turrinae ——— 100
Turrinid 101, pl. 19
Turri® - ____ 100, 101
indica — 101
leucotropis o __.__ 100
mermorat@ oo 101
OZYLroPis — e 100
polytropa e 100
unedo — -~ 101
(Gemmula) granosa_ .- 102
(Turris) oxytropig—— . ________ 100
polytropa 101
tigrinaeformis ___________ 101
(Turris) oxytropis, Turrig .. ._..__ 100
polytropa, Turris . _____ 101
tigrinaeformis, Turris - _______ 101
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Turriscala - 43
Shimajiriensis ..o e 44
(Claviscala) shimajiriensis___ }3,pl. 2
sp - 44,pL T
turrita, Columbella (Anachis)______ 67
Turritella ___ - 36
Andenensis — - e 37
tsushimaensis - . ____ 37
cingulifer@ o . 36
fascialis —— . __
RAGANRUMENEES oo
filiola _______________
imbricatari@ o ____
millepunctata . ___________
naganumensis — . ____________
terebre o ____
zinboi _ o ___
Turritellidae - ________

turritum, Cerithium .. __
Cerithium (Proclava)
TroCRUS e
turritus, Latirulus_ . _______
(Tutufa), Bursae
corrugat®, Burs@____________
Typhis
arcuatus o _____
duplicatus . _
japonicus __
Typhlosyrineg —_.__
sp

Uberella o ____ 57
yokoyamat _____ . _________ 57
uezit, Calliostoma aculeatum _______
Umboniinae ___ . ____________
Umbontum
costatum e
moniliferum
(Suchium) moniliferum _
noduliferum . _____
undata, Nerit@——__ . ______
striata, Nerita (Ritena) - ..._
undosa, Surcwl@ _._.______________
undosum, BuCCInwm

Triton o
undosus, Cantharus_ . ____
undulosa, Cylindromitra___._____

Mitra -
unedo, Pleurotom@—__ .. ___________

TUrri8 e e 101
Unedogemmula . ________ 100, 1,01, 102

ine ___ 102,pl. 5

indica - _____ 101, 102, pl. 14__
U.S. National Museum, Albatross col-

lection — o _____ 15, 17

urceola, Compsodrill@ . ____ 113
Uromitr@ — oo e 90
ARtePress® — - e 90
cophina ——___ .. 90
gonzabuensis ________ 90,91, pl. 4

Fullert 91,pl. 8

Vmiticum ___ 91

lirocostata — o __ 91, pl. 14

obeliscus . _______ 90, 91, pls. 4, 14

teschi 90,pl. 8
ustulata luchuana, Peristerni@— .. 86

Peristernia . ______________ 86
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vanattai, PUSIQ_ - e 20
raricosa, Chemnitai@ o coeeae 46
Siphonali@ e e 85
Turbonilla 46
(Lanced) ——meecmcmeee 46, pl. 12
95
VasSuUmM — oo 95

venusta, Coronasyrineg_ ____ .~ 108
vepallida, Pleurotoma (Leucosyrinz)_- 117
Verbeekina —— 5
verbeeki, Amaed. 44
Nassa (HiM@) coe - oo 79
verrilli, Leucosyrin® - 109
Pleurotoma 109
Vertagus pfefferi. 41
vertagus, Cerithium . ____. 41,pl. 16
Clave - e 41
MUre® e 40
vestiarium, Trochuws - . ————— 28
Vexillinae 89
Vexzillum obeliscus — e 90
(Pusia) gabusoganum__ - ____ 13
gembacanum —___ o 91
(Vexillum) limiticum e 91
(Vexillum) limiticum, Vexillum_ ... 91
violacea, Purpur@————_ _______ . ____ 64

vimineus, COMUS - oo ooeem e
virgatum, Cerithium
Virgo, CORUS— e o e

Polystira —_—

vitellus, Natic@ -~
Natica (Natic@) - e 55
Nerita 54
spadicea, NALiCO_ - 55

vitulinus, ConWS -~ ______ 124,11 19

riva, Clavatula dainichiensis__.___._._ 110

Voleanoes oo 4

Volutae —_____ 92
abbatis . 92
ample . _____ 86
crenulata 95
delicata 97
discors 66
epigcopalis 92
Alaris e 93
FIabelll — e 99
hilgendorfi 96
hir@set _ . e 97
hirugaensts —— oo 98
ispidule - 89
koyuana __ - 98
megaspira - - 97
Mitra —_____ - 91

papalis - 92

nucleus .- - 97
POTPRYIIA e 88
reticulate o __
rupestris ___
tornatilis
(Fulgoraria) delicat@ __— . .—.._

Volutidae

Volutinae

Volutocorbis (Ternivoluta) - —--

Volve

tertoria
(Pellagimnia) SD-eveecmeanc
volva, Bulla_ . ___ . ____
(Vulpecula) javana, Turricule.

w
Page
Waitare - 120
wanneri - 50
Buceinulum e __ 75
Carneola 50
Hind8i@ oo 78
Well near Yonabaru—_ . ____._____ 5,6
winckworthi, Latiexis (Tolema)____ 65
whitmorei, Hindsi@ - ____ 73
Hindsia (Nihonophos) —w———__ 73,pl. 3
woodsi, Drillie—_______ ____________ 110
wrighti, Mitra___ _ . _____________ 93
X
Xenophora __ o ___ 48
eXULM e 47
laevigata — - e __ 48
(Tugurium) exut@___.—________ 47
SP e e 48,pl. 2
Xenophoridae o _________ 47
Y
Mitra (Cancilla)_-_ 94,pl. 4
yabei, Conus 123, pls. 6, 15
Pyrene (Mitrell@) - _._ 68
TUrb0 oo 13,31
(yabei), Marmorostoma gemmata___ 32
Yaeyama islands, coal-bearing beds__ 5
yamakawai, Epitonium - _____ 45
yoca, Guildfordia__ . _ . ______ 32,pl. 11
yokoyamai oo ____ 50
Cypraea (Lyncina) carneola.___ 50
Mitre . 93
(Cancilld) e 93,pl. 14
(Scabricol®) —oeeeea 93
Niso - 45,pls. 7,12
Ringicul® —— e . 127
Uberella e~ 57
Yonabaru, well near— . ______ 56
Yonabaru clay member. See Shima-
jiri formation.
yonabaruensis, Cancellaria—_______ 98,pl. 5
Pseudolatirus —eeeeeeeeea 83,pl. 4
Scaphander _____ _______ 128,pl. 6
Siphonalia —_______ _________ 69,pl. 3
yonkeri, Ootomella—_____ __________ 120
Yontan limestone, age_ . ——____ 17
bio-units 15
depth interpretations__ ... 17
lithologic character —_ . _______ 11-12
Yontan-zan, sand and silt_ . ____ 10
zZ
Zeacumantus lutulentus— - - 40
=] + 40,pls. 12,16, 18
zebra, Natic@ - 56
Zeminolia - ——— - 23
Zeteld e 28
(Zeuxis) caelatus, Nassarius —— 79
Nassarius 81
picta, NaS8Qrit8 - - - e 81,pl. 17
subbalteatus, Nassarius_._____ 82,pl. 8
zinboi, Turritelle___________.—_ 86, pl. 11
zonale, Cerithium . e 39

zonalis, Batillaria_
Cerithium _ e 39
Turricule - - 95
zonata, TONMG_ e 61
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PLATE 1

Gastropoda of the Yonabaru clay member of the Shimajiri formation

Bathybembiz sp. ind. (p. 22). Figured specimen (USNM 562645). Fragment of body whorl (X1%), greatest dimension
21 mm. Yonabaru clay (17445).

“Solgriella’ shimajiriensis, n. sp. (p. 24). Holotype (USNM 562646). 2. Apertural view (X38), height 9.5 mm, diameter
9.4 mm. 3. Basal view of same. Yonabaru clay (17451). Figured specimen (USNM 562647). 4. Nonapertural
view (X 4), height 5.8 mm, diameter 5.5 mm. Yonabaru clay (17449).

Nerita chamaeleon Linné (p. 34). Figured specimen (USNM 562648). 5. Apertural view (X2), height 16.2 mm, diam-
eter 16.5 mm. 10. Nonapertural view of same. Yonabaru clay (17679).

Cocculina loochooensis, n. sp. (p. 35). Holotype (USNM 562649). 6. Top view (X2), length 14.4 mm, diameter 9.9 mm,
height 5.9 mm. 11. Side view of same. 16. Base of same. Yonabaru clay (17451).

Bolma, n. sp.? (p. 34). Figured specimen (USNM 562650). Nonapertural view (X2), height 15 mm, greatest diameter
12.6 mm. Yonabaru clay (17451).

Monilea (Rossiteria) cf. M. (R.) nuclea (Philippi) (p. 27). Figured specimen (USNM 562651). 8. Apertural view (X4),
height 5.9 mm, diameter 6.2 mm. 9. Base of same. Yonabaru clay (17449).

Orectospira cf. O. babelica (Dall) (p. 24). Figured specimen (USNM 562652). Nonapertural view (X 2), greatest dimen-
sion 14 mm. Yonabaru clay (17679).

Architectonica (Solariazis) dilecta (Deshayes) (p. 39). Figured specimen (USNM 562653). 13. Top view (X4), height
4 mm, diameter 8.5 mm. 14. Base of same. 15. Apertural view of same. Yonabaru clay (17679).

Architectonica mazima (Philippi) (p. 38). Figured specimen (USNM 562654). 17. Top view (X3), height 8 mm,
diameter 17.3 mm. 21. Base of same. 25. Near-apertural view of same. Yonabaru clay (17503).

Architectonica perspectiva (Linné) (p. 38). Figured specimen (USNM 562655). 18. Top view (X3), height 9.1 mm,
diameter 17.8 mm. 22. Basal view of same. 26. Apertural view of same. Yonabaru clay (17449).

Architectonica (Solariaxzis) nomurai, n. sp. (p. 38). Holotype (USNM 562656). 19. Top view (X3), height 6.8 mm,
diameter 14.5 mm, 23. Base of same. 27. Apertural view of same. Yonabaru clay (17451).

Turritella filiola Yokoyama (p. 36). Figured specimen (USNM 562657). Near-apertural view (X3), height 13 mm,
diameter 3.9 mm. Yonabaru clay (17449).

Turritella aff. T. millepunctata Nomura (p. 36). Figured specimen (USNM 562658). Nonapertural view (X3), height
10.4 mm, diameter 4.9 mm. Yonabaru clay (17503).





















































































































