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Abstract An emended description of a fossil diatom genus Cavitatus is presented,
because the original description (WILLIAMS, 1989) is based on observation of poorly
preserved specimens and lacks such important morphologic features of this genus as its
heterovalvate nature, and the presence of areolae and rimoportulae. It is suggested
that Cavitatus is most close to the genus Thalassionema. Cavitatus is based on Synedra
Jouseana SHESHUKOVA (1962), and has been monospecific so far. Our study shows that
the genus comprises at least six species; C. jouseanus (SHESHUKOVA) WILLIAMS, C.
linearis (SHESHUKOVA) AKIBA et YANAGISAWA stat. et comb. nov., C. miocenicus
(SCHRADER) AKIBA et YANAGISAWA comb. nov., C. exiguus Y ANAGISAWA et AKIBA sp.
nov., C. lanceolatus AKIBA et HIRAMATSU sp. nov. and C. rectus AKIBA et HIRAMATSU sp.
nov. The last two new species have significant biostratigraphic utilities in the Cenozoic
of Japan, because the former is restricted to a short interval in the middle Miocene
Denticulopsis lauta Zone (NPD4A) and the latter is limited to the upper Oligocene
through lower Miocene, an interval below the first occurrence of Thalassiosira fraga.

Introduction

The aim of this paper is to present morphologic characteristics and stratigraphic
occurrences of the genus Cavitatus for its better use in the Cenozoic diatom biostrati-
graphy and also for the better understanding of its phylogeny.

The genus Synedra has been an enormous admixture of many forms with different
valve structures and habitats, likewise such genera as C oscinodiscus, Fragilaria, Melosira,
Navicula and Nitzschia etc. Recently, however, RounD (1979), WiLLiams (1986),
WILLIAMS & ROUND (1986) and ROUND et al. (1990) have refined the genus and sub-
divided it into many distinct genera. They examined various recent “Synedra”
species by detailed scanning electron micrography. A fossil species, Synedra jouseana
SHESHUKOVA was studied by WILLIAMS (1989) who erected the new genus Cavitatus
based on the species. He noted unique morphologies of the genus such as a central
burrowed sternum, marginal transapical cavities and the absence of rimoportulae
(WiLLiAMs, 1989). Most of the features, however, are found here to be due to very
poor preservation of the specimens he observed. An emended description of the
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genus including its heterovalvate nature and the presence of areolae and rimo-
portulae, therefore, is presented here based on our observation of the genus using better
preserved specimens.

As Cavitatus jouseanus (SHESHUKOVA) WILLIAMS is an extinct marine taxon and
one of the main and cosmopolitan constituents of the Oligo-Miocene open marine
diatom flora, it has been very familiar to Neogene diatom biostratigraphers for the
past three decades (SHESHUKOVA-PORETZKAYA, 1962, 1967; KoizuMi, 1973; BARRON,
1985b; FENNER, 1985; AKIBA, 1986; HARwoOOD, 1986 and others). Although WiL-
LiAMS (1989) transferred only this species into Cavitatus, there are three other taxa
closely related to the species: S. jouseana f. linearis SHESHUKOVA (1962), S. miocenica
SCHRADER (1976) and S. jouseana var. 1 (BARRON, 1980; ITO, 1986; YANAGISAWA et al.,
1989). In addition, our diatom biostratigraphic study of several Cenozoic sections of
Japan recognized two new taxa characterized by distinct valve outlines. Comparative
study of the six taxa suggests that all of them are distinct species, and then the genus
Cavitatus presently comprises following six species; C. jouseanus (SHESHUKOVA)
WiLLiams, C. lanceolatus AKIBA et HIRAMATSU sp. nov. (=S. jouseana var. 1), C.
linearis (SHESHUKOVA) AKIBA et YANAGISAWA stat. et comb. nov., C. exiguus YANA-
GISAWA et AKIBA sp. nov., C. miocenicus (SCHRADER) AKIBA et YANAGISAWA comb.
nov. and C. rectus AKIBA et HIRAMATSU sp. nov. The stratigraphic occurrence of C.
lanceolatus sp. nov. and C. rectus sp. nov. is restricted to very limited horizons in the
Cenozoic of Japan. They are therefore biostratigraphically highly useful.

Material and Methods

Figure 1 shows the locations of selected Cenozoic sequences in Japan which are
examined or referred to in this paper. Samples or sections used either to typify new
species or to examine their stratigraphic occurrences are described below in detail.

1. Type locality of C. rectus sp. nov. is designated in the Tokiwa Formation of
the Atsunai Group in the vicinity of Ikuchise, Atsunai area, eastern Hokkaido (Fig. 2).
A series of 16 samples (JDS-11563-11571 and 11616-11623) from the Okubonosawa Sec-
tion was studied to demonstrate the biostratigraphic occurrence of the new species (Fig.
2). The Atsunai Group, which is very diatomaceous and exposed widely in this region,
has long been studied, but there have been various opinions on the stratigraphic subdi-
vision and age assignment (AKIBA et al., 1982a; AKIBA & ICHINOSEKI, 1983; TADA &
1uIMA, 1986; AKIBA & YANAGISAWA, in prep.). This paper follows formation names
by TADA & IuiMA (1986) and age assignments by AKIBA & YANAGISAWA (in prep).

2. DSDP, Leg 57, Hole 438A, off northeastern Honshu, was first studied by
BARRON (1980) in great detail and includes almost continuous early Miocene through
Pleistocene diatom zones. This is one of the best reference sections in this region and
therefore has been repeatedly studied by many authors (AKIBA et al., 1982b; MARUYAMA,
1984; AKIBA, 1986; ORESHKINA & RADIONOVA, 1987; YANAGISAWA & AKIBA, 1990).

3. The type locality of C. lanceolatus sp. nov. is located in the Otsuka For-
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Fig. 1. Locality of selected Cenozoic sequences in Japan treated in this paper. Black circles
indicate type localities of new taxa of Cavitatus. 1, The Tokiwa Formation and the Okubo-
nosawa Section: Holotype locality of Cavitatus rectus sp. nov. 2, DSDP, Leg 57, Site 438A.
3, The Otsuka Formation, Matsushima area, Miyagi Prefecture: Holotype locality of
Cavitatus lanceolatus sp. nov. 4, An offshore well, MITI-Souma-oki. 5, Neogene sequences
in Kanazawa area, Ishikawa Prefecture and Yatsuo area, Toyama Prefecture. 6. The Okuya-
ma Formation of the Sakuma Group, Boso Peninsula, Chiba Prefecture. 7, The Oidawara
Formation, Mizunami area, Gifu Prefecture: Holotype locality of Cavitatus exiguus Sp. nov.

mation of the Matsushimawan Group distributed in the Matsushima area, Miyagi
Prefecture, northeast Honshu (Fig. 3). The diatom biostratigraphy of the Neogene
sequences in this area was reported by AKIBA et al. (1982b), which shows that the
holotype sample belongs to the middle Miocene Denticulopsis lauta Zone (NPD4A).
4. MITI Souma-oki, an offshore well, off Souma, Fukushima Prefecture, nor-
theast Honshu (37°51'07.688"'N, 141°34'45.473"E) with a total depth of 3,500 m was
drilled by the Ministry of International Trade and Industry (MITI) in 1990, in order to
obtain basic information on hydrocarbon accumulation in this area. Eight diatom
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Fig. 2. Locality of the holotype material of Cavitatus rectus sp. nov. (JDS-8579) and the sam-
ples from the Okubonosawa Section (Topographic map, “Tokomuro™, 1: 50,000 in scale,
Geographical Survey Institute).

zones of early Miocene through Pleistocene age with several major hiatuses were re-
cognized in the upper part of the well (J.N.O.C., 1991; AKIBA et al., 1992). Cavitatus
lanceolatus sp. nov. occurs very abundantly in the middle part of the Denticulopsis
lauta Zone (NPD4A) recognized in the well, and a sample from the zone was used for
the SEM observation of the species,
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Fig. 3. Locality of the holotype material of Cavitatus lanceolatus sp. nov. (Topographic map,
“Matsushima™, 1: 50,000 in scale, Geographical Survey Institute).

5. The diatom biostratigraphy of several Miocene formations in the vicinity of
Kanazawa, Ishikawa Prefecture, and Yatsuo, Toyama Prefecture, central Honshu was
studied by Ito (1986), who showed that most of the formations belong to the Denticul-
opsis lauta Zone (NPD4A). Cavitatus lanceolatus sp. nov. occurs exclusively in the
zone.
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Fig. 4. Localities of the holotype material of Cavitatus exiguus sp. nov. (Mzn-06) and samples
used for illustration of other Cavitatus species. (Topographic maps, ‘“Mizunami” and
“Toki”, 1: 25,000 in scale, Geographical Survey Institute).

6. A calcareous nodule from the basal conglomerate of the Okuyama Formation
of the Sakuma Group (JDS-8789), which exposed at Yokone in the vicinity of Hota,
Boso Peninsula, Chiba Prefecture, central Japan, yields an exceptionally well pre-
served diatom assemblage (AKiBa, 1980). It belongs to the lower Miocene Thalas-
siosira fraga Zone.

7. Type locality of Cavitatus exiguus sp. nov. is selected in the Oidawara For-
mation in Mizunami area, Gifu Prefecture, central Honshu (Fig. 4). The diatoms of
the formation were studied by SAWAMURA (1963), MorI (1974) and Koizumr (1981),
who showed that the formation is assignable to the middle Miocene Denticulopsis lauta
Zone (NPD4A).

The sample preparation and counting methods for LM study followed AKIBA
(1986). Those used for SEM observation are after AKIBA & YANAGISAWA (1986) ex-
cept for those of C. lanceolatus sp. nov., for which uncleaned material was used. SEM
micrographs of the species were taken using JOEL T-220A by C. H., and those of C.
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