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Fauna and Flora of the Tetori Group and correlation with the Cretaceous sequences in Far-East Asia
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Opening address ...l HIRANO, H., HASEGAWA, T., SANO, S, and AZUMA, Y.

# Cretaceous Stratigraphy of Far-East Asia, comparison with the Tetori Group (38 H <1315 0D 5 5 R & FF)
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.............................................. FUIITA, M.
......................... CHANG, K.-H.

Tectonics and sedimentary records of the Jurassic to Early Cretaceous basins in SW Japan
............................................................................. SAKAI T., OHTA, T. and ISHIDA, N.

Jurassic-Cretaceous boundary in southeastern Russia and possible analogue of the Tetori Group (Japan)
KIRILLOVA, G. L. and KIRIYANOVA, V. V.

Early Cretaceous tectonics of East Asia and the formation of the Tetori basins
.................................................................... OTOH, S., SASAKI, M. and YAMAKITA, S.

Stratigraphy and geological age of the Tetori Group

The regional implications of the Cretaceous stratigraphy of Korea
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New find of dinosaurs and early birds in China ... DONG, Z.-M.
Dinosaur faunas from the Gyeongsang Supergroup (Cretaceous) in South Korea ............... LEE, Y.-N
Dinosaur remains from Katsuyama City, Fukui Prefecture ..............................L AZUMA, Y.
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Vertebrate fauna from the Early Cretaceous Kuwajima Formation of Shiramine Village, Ishikawa
Prefecture, Central Japan ................... HIRAYAMA, R, MANABE, M,, ISAJL, S., BARRETT,P. M.,
EVANS, S. E.,, YABUMOTO, Y., MATSUOKA, H., YAMAGUCH], I. and YAMAGUCHI, M.
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Early Cretaceous non-marine bivalves from Korea and Japan

KOZAI, T., ISHIDA, K., PARK, S.-O. and CHANG, K.-H.

Comment: Correlation between the Tetori Group and the Chinese Late Mesozoic non-marine sediments
by means of bivalves and charophytes - a preliminary work .................................... KOMATSU, T.

Comment: "The Tetori-type flora” - Is it applicable to non-marine stratigraphic correlation? ...............
............YABE, A, TERADA, K. and SEKIDO, S.

Possible application of carbon-isotope stratigraphy for East Asian strata: tool for stratigraphy or
paleoenvironments? ... ... iiiiiiiiiiiieee ... . HASEGAWA, T.

Paleolatitude of the Tetori Group inferred from paleomagnetic study ............................oooii ..
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Opening address to “Fauna and Flora of the Tetori Group and correlation with the
Cretaceous sequences in Far-East Asia”
Hiromichi Hirano (Waseda Univ.), Takashi Hasegawa (Kanazawa Univ.), Shin-ichi Sano (FPDM), and Yoichi Azuma (FPDM)

Some traces of ice sheets have been recognized for the southern hemisphere of the early Early Cretaceous, but we also know
that soon later the Earth was rapidly forced into the age of greenhouse, followed by the relatively cooler climate toward the end
of the period. It is also reported that some ice sheets may have temporarily developed in some limited regions during the Late
Cretaceous based on the study of stable isotopes of oxygen and carbon. Large scale changes of the sea level, ocean circulation,
carbon cycle, and bio-diversity are detected in relation with such global changes like temperature and climate. It is the research
subjects of IGCP 434 to clarify the timing of global or local changes of such environmental elements, and the relation between
environmental changes, geologic events, and bio-diversity changes.

The Cretaceous non-marine deposits are very widely distributed in Asian Continent, where such interesting fossils like
feathered dinosaurs and probable oldest angiosperms were discovered. Therefore, one of the central subjects is to establish the
new time-scale for the correlation between the marine and non-marine deposits. An excursion curve of the stable carbon
isotopic ratio can be the new time-scale with an attention 1o the large scale changes of the global carbon cycle during the
Cretaceous.

As has been known, the marine sediments are widely distributed in the Japanese Islands. The non-marine Cretaceous is also
distributed along the Japan Sea side, because the Inner Side of the Islands was the eastern part of the Asian Continents before the
Sea was formed in the middle Cenozoic. Therefore, some terrestrial vertebrates which belong to the Asian Continental Fauna
were discovered from the Islands. The present Katsuyama is the dinosaur locality of domestic reputation. It is significant to
report and discuss the recent results of stratigraphy. correlation, fauna, and flora of the Circum Japan Sea four countries to obtain

the prospect, here at Katsuyama.
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Stratigraphy and geological age of the Tetori Group
Masato Fujita (Board of Education of Ohyama Town, Toyama Prefecture)

The Tetori Group distributed in the Hokuriku area is a representative sedimentary succession of the
Jurassic to Lower Cretaceous in the Inner Zone of the Southwest Japan. The Tetori Group is divided
into the Kuzuryu, Itoshiro, and Akaiwa Subgroups in ascending order (Maeda, 1961). Over the last
decade, thousand of dinosaur remains have been accumulated from the Tetori Group. Ammonites show
the age of the Kuzuryu Subgroup is middle Jurassic to late Jurassic. The Kuzuryu Subgroup is overlain by
the Itoshiro Subgroup unconformably in the upper reach of the Kuzuryu River (A, C, D) and Toyama
Prefecture (K, L). On the contrary, the relationship between them is conformably in the Makito and
Furukawa districts. Abundant nonmarine molluscan fossils were obtained from the upper part of the
Itoshiro Subgroup. Recently, somec marine fossils were collected from the Itoshiro Subgroup (Kumon
and Umezawa, 2001; Fujita ct al., 1995; Goto, 2001). The Akaiwa Subgroup overlies the Itoshiro
Subgroup conformably. The Tetori Group is covered and intruded by igneous rocks (about 100Ma).

Stratigraphy and correlation of the Tetori Group arc shown in the Fig. 1. The references are given below.

1: Azuma et al. (1992), 2:Maeda (1952), 3:Kobayashi (1957), Maeda (1963), 4:Maeda (1952), Sato et al. (1963), 5:Sato et al.
(1963), 6:Macda and Hori (1950), 7:Shikama (1969), 8:Goto (2001), 9:Maeda (1957), 10:Fujita (2002), 11:Maeda (1952),
12:Fujita et al. (1995), 13:Gifu-ken Dinosaur Research Committee (1993), 14:Matsukawa and Nakata (1999), 15:Maeda
(1952), 16:Kumon and Umezawa (2001), 17:Sato and Kanie (1963). 18:Hayami (1960), 19:Kunimitsu et al. (1990). Shikama
et al. (2001), 20:Maeda (1958), 21:Isaji (1993), 22:Maeda (1958), 23:Shiramine Village Board of Education (2000), 24:
Hasegawa et al. (1995), 25:Azuma and Takeyama (1991), 26:Maeda (1962), 27: Azuma and Currie (2000), 28:Manabe (1999),
29:Matsukawa et al. (1997), 30:Toyama Dinosaur Research Group (2002), 31:Maeda (1958), 32: Kobayashi (1957), 33: Maeda
(1962), 34:Maeda and Takenami (1957), 35:Maeda (1962, 1966). 36: The Gifu-ken Dinosaur Fossil Excavation Party (1999),
37:Maeda (1958), 38:Tomida and Azuma (1992), 39:Unwin et al. (1996), 40:Evans and Manabe (1999), 41:Cook et al. (1998),
42:Matsuoka et al. (2001). 43:Azuma and Tomida (1995), 44: Azuma et al. (1991), 45:Macda (1962), 46:Kobayashi (1998),
47: Tamura (1990)

(DTomioka et al. (2000), @Tanase ct al. (1994), ®)Gifu-ken Dinosaur Research Committee (1993), @Shibata and Utsumi

(1995), ®The Gifu-ken Dinosaur Fossil Excavation Party (1997), ®The Gifu-ken Dinosaur Fossil Excavation Party (1996),

@ Yamada et al. (2001)
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The regioanl implications of the Cretaceous stratigraphy of Korea

Ki-Hong Chang, Prof. Emeritus
Kyungpook National University, Daegu, Korea

Based on major unconformities, the Late Jurassic-Paleocene of the Korean Peninsula is subdivided into the
Late Jurassic-early Early Cretaceous Jasong Synthem and the late Early Cretaceous-Paleocene Kyongsang
Synthem. The Jasong Synthem occurs widely in North Korea (type area, the Daedonggang Basin) but rarely in
South Korea. Contrastingly. the Kyongsang Synthem occurs mainly in South Korea (type area, the Kyongsang
Basin) though not rare in North Korea, and is subdivided by the mid-Albian unconformity into the Lower
Kyongsang and the Upper Kyongsang Subsynthems. Four diastrophisms with corresponding unconformable
boundaries are: (1) the middle Jurassic Daebo Orogeny, (2) the early Early Cretaceous Jaeryonggang
Disturbance, (3) mid-Albian Yuchon Disturbance, and (4) the early Eocene Bulguksa Disturbance.

A subrounded, accidental, zircon grain from a rhyolite sample of the Oknyobong Formation has shown an
U-Pb CHIME isochron age, 187 Ma, implying its denvation from a Jurassic felsic igneous rock. Such a lower
limit of the geologic age of the Oknyobong Formation, combined with its pre-Kyongsang upper limit,
constrains that the Oknyobong Formation belongs to the Jasong Synthem (Late Jurassic-early Early
Cretaceous) typified in North Korea. The Jaeryonggang Movement terminated the deposition of the Jasong
Synthem and caused a shift of the depocenter from North Korea to the Kyongsang Basin, Southeast Korea.
The Cretaceous-Paleocene Kyongsang Supergroup of the Kyongsang Basin is the stratotype of the Kyongsang
Synthem, an unconformity-bounded unit in the Korean Peninsula. The unconformity at the base of the Yuchon
Volcanic Group is a local expression of the interregionally recognizable mid-Albian tectonism; it subdivides
the Kyongsang Synthem into the Lower Kyongsang Subsynthem (Barremian-Early Albian) and the Upper
Kyongsang Subsynthem (Late Albian-Paleocene). The Eocene volcanic formations that occur place to place
along the east coast of the Korean Peninsula appears to form an independent stratigraphic unit controlled by an
independent tectonic regime and bounded by an early Eocene unconformity and a more distinct Oligocene
unconformity. The Kyongsang Synthem, therefore, is overlain by the Eocene unconformity-bounded unit (the
Kokgang Synthem). The Late Permian to Early Jurassic radiolarian fossils from the chert pebbles of the
Kumidong and the Kisadong conglomerates of the Aptian-Early Albian Hayang Group of the Kyongsang
Basin are equivalent with those of the cherts that constitute the Jurassic accretionary prisms in Japan, the
provenance of the chert pebbles in the Kyongsang Basin. Bimodal volcanisms throughoht the history of the
Kyongsang Basin is exemplified by the felsic Kusandong Tuff erupted abruptly and briefly in the Late Aptian

when semi-coeval volcanisms were of intermediate and mafic compositions.
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Tectonics and sedimentary records of the Jurassic to Early Cretaceous basins in SW Japan

Takashi SAKAI*, Toru OHTA** and Naoto ISHIDA*
*Earth & Planet. Sci., Kyushu Univ., Fukuoka 812-8581
**Earth Sci., Waseda Univ., Tokyo 169-8050

Two chains of the Jurassic-Early Cretaceous basins are distributed along the Hida marginal-Nagato in
the Inner Zone and the Kurosegawa tectonic zones in the Outer Zone of SW Japan. In contrast to the
contemporaneous accretionary belt on the southeast, these basins were inferred to be a forearc basin
having been developed along the active margin of the Asian Continent. However, little is known about
the paleogeographic relationship between these basins. excepting for some differences in fauna. To
examine in more detail the origin of basins and evolution of continental margin, this paper represents the
sedimentological features of these two regions: the Nagato region in the Inner Zone, west Honshu, and
the Tanoura region in the Outer Zone, west Kyushu. A series of the Jurassic to Cretaceous succession of
both regions demonstrates a systematic change of depositional environment from the deep-marine to
shallow-marine and fluvial. The basin analysis from a view point of sequence stratigraphy was introduced
to elucidate the differences in tectonics and macroscopic sedimentary systems between two forearc
regions.

In west Kyushu, the stratigraphy of the deep-marine Jurassic succession was established from the
Kurosegawa tectonic zone to the Southern Chichibu Belt on the basis of radiolarian biochronology. The
late Early to Late Jurassic Tanoura Group and the late Middle to Late Jurassic Ebirase Formation were
reconstructed to the forearc basin fills overlying the serpentinite mélange belt and to the trench-slope
basin fills resting on the accretionary wedge, respectively. The Kawaguchi Formation, the Early
Cretaceous shallow-marine to fluvial succession, covers the Jurassic shelf sediments unconformably as a
consequence of the shoaling process since the Late Jurassic. The Jurassic-Early Cretaceous succession of
this region represents a cyclic sedimentation showing the fining-upward asymmetric cycles with sharp
lithologic boundaries. These cycle boundaries are demarcated between the overlying conglomerate, slump
beds or coarse-grained sandstone and the underlying massive or laminated mudstones. They show a good
lateral continuity with an erosive feature more or less. The initiation of these debris-flow, or
high-density flow deposits should be resulted from an abrupt increase in sedimentation rate under the
deep-marine basin. Such a channel-based contact, defined as the forced regressive boundary (FRB), can
be comparable to the sequence boundary in deep-marine succession. Four FRBs were detected from the
Tanoura region as follows; early Middle Jurassic (Early Aalenian ?), late Middle Jurassic (Early

Callovian), Late Jurassic (Late Tithonian), Berriasian. So, four depositional sequences bounded by the



FRB were defined, the DSI to DS4, ascending order. Such depositional sequences reflect a large amount
of coarse-grained sediments into the deep-marine floor during the regressive period, so the cycle is called
the regressive-transgressive cycle (R-T cycle). The mode and geochemical analyses suggest that the
source of the sediments had changed from the older arc components (DS1), passing to the magmatic arc
(DS2), to the continental (DS3 and DS4). It should be noted that the DS3 and DS4 constitute the
forestepping sequence set having been formed during the long-term regressive phase since Tithonian.

In the Nagato region, the deep-marine Toyora Group (Early to Middle Jurassic) is lithologically similar
to the Tanoura Group. Its sedimentation process is, however, completely contrary to that of the Tanoura
Group, because of the development of a coarsening-upward cycle and a lack of the FRB. The cycle,
characterized by the progressive coarsening-upward facies succession without FRB is defined as the
transgressive-regressive cycle (T-R cycle). It suggests that the sedimentation was related not with the
deep-marine channel but with the high subsidence rate. The quartz arrenite sandstones and orthoquartzite
pebbles become to appear from the Middle Jurassic. The systematic change in modal and geochemical
composition of sediments of the group represents a similar trend to those of the Tanoura Group. In
addition, the mudstone drape intervals corresponding to the maximum marine flooding surfaces were
useful to correlate the Jurassic succession of both regions. The Early Cretaceous Toyonishi Group records
an abrupt shoaling episode. It begins with the fluvial conglomerates and consists of a series of fluvial and
shallow-marine sediments during the regression to transgression periods. Although the Upper Jurassic is
not ascertained yet, but the Jurassic-Early Cretaceous succession of this region is comparable to the DS1,
DS2, and DS4 of the Tanoura region.

This study suggests that the Jurassic-Early Cretaceous successions, separated now in the Inner and
Outer Zones of SW Japan, were formed at the connected forearc basin along the Asian continental margin
originally. The evolution of the sequence stratigraphy of them seems to correspond well with the global
eustacy at that time. The difference in the deep-marine sedimentary systems and/or subsidence rate
between two regions, therefore, will become to be important as we consider where the deep-sea fan
systems were developed. It is clear that the evolution of the Jurassic-Early Cretaceous sequences was
related closely with the large-scale continental fluvial system. The Paleo-Amur and Paleo-west
Indo-Chinese regions should be envisioned as the leading locations for the continental delta-fed fan

systems along the Asian continental margin at that time.
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Jurassic-Cretaceous boundary in southeastern Russia

and possible analogue of the Tetori Group (Japan)

Kirillova G.L.* and Kiriyanova V.V **
* Institute of Tectonics and Geophysics, Far Eastern Branch, Russian Academy of Sciences,

Khabarovsk 680 000, Russia. E-mail: kirillova@itig.as.khb.ru

=* Enterprise "Khabarovskgeology', Ministry of Natural Resources of the Russian Federation,

Khabarovsk, Russia

J/K boundary in continous sequence is observed in the southern part of the Suchansky (Partizansk)
basin. On the eastern coast of the Ussuri Bay Middle Tithonian-Early Berriasian deposits of the
Chiganovsky suite, 266 m thick, with conglomerates at the basement rest on the Lower/Middle Triassic
deposits. A continuous sequence is described here predominating in sandstones, often cross-bedded. This
suite includes coal lenses containing rich fauna of the Boreal buchia and Tethyan ammonites. Beds with
Buchia piochii, B. fischericina and B. ex gr. mosquensis are referred to the upper substage of the
Tithonian (or middle Volginian from the Boreal scale). There were also identified Middle Tithonian
ammonites Partschiceras schetuchaense Chud., Subplanitoides ex gr. tithonicus Zeiss., S. putiatinensis
(Chud.), Virgatosphinctes, and lotrigonia, Pinma subradiata Pcel., P. cf constantini Lor., P. cf.
lanceolata Sow., Comptonectes lens Sow., Variamussium nonarium Quens., Exogyra sp., and Oxytoma sp.
Higher up there have been found B. piochii, B. fischeriana, B. trigonoides, B. terebratuloides, B.
unschensis, Belemnites sp., oyster beds, crinoids, as well as ammonites Pseundosubplanites cf. grandis,
Berriasella ex gr. jacobi, among others, being common for the Tethyan Lower Berriasian.

The relationships between these deposits and Valanginain ones have not been defined due to the
distribution of the latter in the northeastern part of the basin. Not long ago, there were discovered the
most ancient in the Suchansky basin volcanogennic-sedimentary coal-bearing deposits of the Monakinsky
suite, 400 m thick, overlying disconformably all more ancient formations. The paleofloristic assemblage,
named Alexeevsky, includes more than 80 plant species and was assigned as Middle Jurassic (Bathonian).
The complex shows the similarity to the flora from the Utano F. in Japan Coastal-marine deposits of the
Kluychevskaya (Valanginian) and Sokolovsky (Upper Hauterivian-Albian) suites are known in this part
of the basin. The Klyuchevsky terrigenous suite, about 200 m thick, contains abundant Buchia, Corbicula
aff. retoriensis Kob. et Suz., Exogyra ryosekiensis Kob et Suz., Ostrea cf. yoshimoensis Kob et Su:z.,
Isognomon aff. ricordlana Orb., and more than 40 plant species. The age of the suite is the latest Early -
the earliest Late Valanginian. Along the strike to the southwest, the coastal-marine deposits of the
Klyuchevsky suite are replaced by continental coal-bearing deposits of the Kapreevsky suite containing
floral imprints: Coniopteris burejensis (Zalessk.) Sew., C. setacea Samyl., Sphenopteris latiloba Font., S.
aff. samylina Vachr., Polypodites spp., Cladophlebis virginiensis forma acuta Bell, Cladophlebium
clauricum Prin., Alsophilites nipponensis (Oishi) Krassil., Acrostichopteria cf. foliosa (Font.) Berry,
Acliantopteris aft. yuasensis (Oishi) Krassil., Pterophyllum cf. protophylloides Prun. They are dated as
Late Beriassian to Early Hauterivian by E. Volynets.

The Suchansky Group lies on various horizons of the Valanginian and more ancient formations and is
subdivided into Starochuchansky and Severosuchansky suites, which are cyclic in structure. The
Starosuchansky suite consists of continental coal-bearing deposits about 800 m thick. It contains poorly
preserved molluscs Callista, Tellina sp., Isognomon sp., Mytilus sp., Modiolus sp., Panope, bivalves Unio
fudagouensis Jakusch., U. vangardensis Jakusch, and numerous floral remains: Polypodites



verestchaginii Kl'ass"i/.. Cladophlebidium dahuricum Pryn., Cladophlebis novopokrovskii Pryn., Nilssonia
ex gr. brongniartii (Mam.) Dunk., Araucariodendron oblongifolium Krassil., Elatides asiatica (Vok.)
Krassil., Zamiopsis demata (Font.) Berry, Adiantopteris sp., Prerophyllum cf. burejensis Pryn., Ctenis cf.
borealis (Da\vson) Bell., Torreya cf nicanica Krassil. This assemblage has some similarities to the flora
from Itoshiro Formation of the Tetori Group. In addition. more than 40 spore and pollen species have
been described from the deposits of the Starosuchansky suite: bivesiculates are dominant in the lower part
and Cleicheniidites and Cicatricosisporites in the upper. The age of the suite is assigned as the Late
Hauterivian-Late Aptian.

The Severosuchansky suite, about 800m thick, rests conformably on the Starosuchansky suite and is
subdivided into three subsuites: lower. middle and upper subsuites. The lower one (200 m thick) consists
of sandstones, siltstones and mudstones. The middle subsuite (180 m) is represented by the same rocks,
but contains 15 coal beds. The upper subsuite (280 m) is composed of fine sandstones with marine fauna
at the bottom, while sandstones, siltstones and mudstones with freshwater fauna, flora and fish remains
occur higher up. :

Throughout the sequence of the Severosuchansky suite there are abundant plant remains, among which,
according to V.A. Krassilov, the most distinctive are Onychiopsis psilotoides (Stokes et Webb.) Warb.,
Vargolopteris rossica Pryn., Polypodites polisorus Pryn., P. verestchaginii Krass., Cladophlebidium
dahuricum Pryn., Elatides ex gr. curvifolia (Dank.) Nath., Arthrotaxopsis expansa Font, and others.
Among the freshwater molluscs the following should be noted: Limnocyrena anderssoni (Grab.).
Protelliptio hamiti (Mclearn), Unio ogamigoensis (Kob. et Suz.). Campeloma tani Grab., C. yihsiensis
Grab., Viviparus matsumotoi Suz. and others. The freshwater molluscs and plant remains permit
definition of the enclosing deposits within the Aptian to Albian. An assemblage of marine molluscs is
known from the upper subsuite, among which the most typical bivalves are Quadratorrigonia
(Transitrigonia) fudsinensis Mirol.,  Pterotrigonia hokkaidoana (Yeh.), Pt pocilliformis (Yok.),
Ussuritrigonia subpyriformis Konov., "Callista" pseudoplana Yabe et Nagao, diverse Isognomon, Lima,
among others. V. Konovalov considers them to be mid-Albian, which is confirmed by the /noceramus
and brachiopods occurrences.

The age of the marine beds is believed to be mid-Albian and that of the entire Severosuchansky suite
Late Aptian to mid-Albian.

Above the Severosuchansky suite lies with regional erosion the Korkinsky Group, which is divided
into the Kangauzsky and Romanovsky suites. The Kangauzsky suite, 600m thick, is composed of
greenish-gray sandstones and silt- and mudstones. In the lower part of the suite there has been found
freshwater fauna: bivalves Limmnocyrena anderssoni Grab., L. jakovlewi Jakush., Unio joh-bohmi Fresh.,
U. paletsensis Yakush., U. ogamigoensis Kob. et Suz., Nakamuranaia chiugshanensis Grab., and
gastropods Campeloma yihsiensis Grab., C. cf. tani Grab., C. clavilathiformis Grab., Viviparus
matsumotoi Suz.. and Micromelania cf. katoensis Suz., and more than 20 plant species. E. Volynets
considers Coniopteris yukonensis Bell, Sequoia ambiqua Heer, Sassafras ussuriensis Krassil.,
Supindopsis brevifolia Font., Celastrophyllum ex gr. oppositifolium Samyl., "Aralia” lucifera Krysht., and
Vitiphyllum parvifolium Font. the most representative species assignable to the earliest Late Albian.

The Romanovsky suite occurs conformably on the Kangauzsky suite and consists of siltstones and
sandstones more than 850 m in thickness. In the rocks of the Romanovsky suite, brown and red beds are
encountereds. Late Albian plants have been recognized there, among which Gleichenites sp.,
Dictyozamites sp., Coniferites sp., Pityophyllum sp., Sussafras sp., Cercidiphyllum sp., Menispermites (?)
sp., and Tetracentron aff. potomacense (Ward.) lljinskaia are present.

On top of the Suchansky suite sequence rests Dodanshansky suite, about 1300 m thick, composing of
conglomerates, tuff sandstones, andesites, dacites and their tuffs of presumably Late Cenomanian age.
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Early Cretaceous tectonics of East Asia and the formation of the Tetori basins

Shigeru Otoh (Toyama University), Migiwa Sasaki (Toyama University) and
Satoshi Yamakita (Miyazaki University)

Although the Early Cretaceous tectonic framework that controlled the east Asian continental margin has not well
been understood, recent researches of structural geology have revealed various Early Cretaceous tectonic events of
Japan and the adjacent areas. In this short talk, we will introduce some of these events as the basic data for further
discussion.

Sinistral movement along the Kurosegawa Fault System

Tashiro (1985) discriminated two distinct groups of Early Cretaceous strata, with contrasting lithofacies and
fossil contents, in the Outer Zone of Southwest Japan: (1) the Monobegawa Group and its equivalents and (2) the
Nankai Group and its equivalents. Tashiro (1985) further suggested the presence of a huge sinistral displacement
between the two groups of strata. Yamakita (1998) revealed, from the study of pre-Early Cretaceous geology, that
the two groups of strata occur in different geologic belts: i.e. the Monobegawa and Nankai groups cover the pre—
Early Cretaceous rocks of the Northern Chichibu and Kurosegawa belts, respectively. We recently found sinistral
fault rocks in and along the northern boundary of the Kurosegawa Belt in Shikoku and its equivalent in Kyushu,
suggesting the presence of the Kurosegawa Fault System (Yamakita and Otoh, 2000). According to the estimation of
Tashiro (1985), the fault system has the displacement of more than 800 km and must be one of the largest Early
Cretaceous fault systems in East Asia.

Early Cretaceous tectonic events of the Kitakami-Abukuma Belt

The pre-Cretaceous strata of the Kitakami—Abukuma Belt, Northeast Japan, were covered by earliest Cretaceous
shallow marine strata (e.g. Ayukawa Formation and Omoto Formation). These strata were, however, buried under 6—
10 km thick volcanic and pyroclastic rocks of Hauterivian to Barremian age and underwent prehnite—pumpellyite to
greenschist facies metamorphism under the confining pressure of 0.2-0.3 GPa (Moriya, 1972). The volcanic and
pyroclastic rocks have bimodal composition in SiO, content (Sasaki et al., 2001) and are associated with Kuroko-
type ore deposits (Yamaoka, 1983), suggesting that the volcanism was caused by rifting. Intrusion of 120 Ma grani-
toid, also under the confining pressure of 0.2-0.3 GPa, followed the volcanism.

Sasaki (2002MS) discriminated two stages of sinistral shearing in the South Kitakami Belt through precise
mapping of lithology and fault rocks. The first stage of shearing formed (1) major conical folds with the wavelength
of 5 to 10 km and (2) wide slate zones from the axial part to the western limb of major conical synclines (Sasaki,
2001). Sasaki (2001) suggested, from the above facts, that the major conical folds are drag folds along the slate zones
formed by sinistral shearing. The second stage of shearing formed localized high-temperature mylonite zones along
the rim of some of the 120 Ma granitoids that cut the major folds and baked the slates. These sheared and metamor-
phosed rocks had rapidly been exhumed before the deposition of the Late Aptian—Albian Miyako Group. High-grade
metamorphic rocks of the Abukuma Belt were coevally exhumed.

Conical folding and sinistral shearing in the Inner (Sea-of-Japan) Side of Japan

Similar major conical folds are also known in the Inner Side of Japan, occupied mostly by Permian and Jurassic
accretionary complexes. We made brief investigations in the Ashio, Nyukawa, Shuzan, Kuse—-Hokubo and Tsuwano
areas and found that west-trending (NE-trending in the Ashio area), sinisital cataclasite or mylonite zone runs along
the northern limb (northwestern limb in the Ashio area) of the major conical syncline to the axial part of the adjacent
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anticline in all of the five areas. We suggest that the major conical folds in the Inner Side of Japan are also products
of the Early Cretaceous sinistral shearing.

Formation of the Kanmon-Gyeongsang sinistral strike-slip basins

Most of the Early Cretaceous basins in Korea that accumulated the Gyeongsang Supergroup are assumed to be
sinistral strike-slip basins (e.g. Lee, 1999) although the description of the related strike-slip faults is, in my opinion,
still not enough. The distribution of the Kanmon Group and its equivalents, which are correlated with the Gyeongsang
Supergroup in Korea, is likely constrained by sinistral shear zones. For example, the sinistral shear zones in the
Shuzan, Kuse-Hokubo and Tsuwano areas noted above likely mark the northern border of the distributions of the
Kanmon Group in the Sasayama, Atetsu—Oga and Tsuwano-Kanmon areas, respectively.

Formation of the fault-bound Tetori basins

The distribution of the Early Cretaceous Tetori basins in the Hida and Hida Marginal belts of Japan are also
tectonically constrained. The Tetori basins in the Hida Belt comprises two large basins of the Arimine and Tetori
areas and three narrow basins of the Kurobe, Furukawa and Kuzuryu rows, which are bound on either side by a
mylonite zone of Middle Jurassic or older age. Among the narrow basins, the Furukawa basin appears to connect the
southwestern corner of the Arimine basin and the northeastem corner of the Tetori basin. The Kurobe and Kuzuryu
basins are, on the other hand, distributed from the northeastern corner of the Arimine basin and southwestern corner
of the Kuzuryu basin, respectively, subparallel to the trend of the Furukawa basin. The geometrical configuration as
well as the association of mylonite zones strongly suggests that the Tetori basins in the Hida Belt have been con-
trolled by a strike-slip fault system.

The Tetori Group in the Hida Marginal Belt scatters in the Machikata, Yokoo and Horadani areas and bounds the
distribution of two distinct Paleozoic sequences: the Fukuji-type sequence on the southeast and the Moribu-type
sequence on the northwest. Hence the Tetori Group in the Hida Marginal Belt likely filled a fault-related basin
between the two Paleozoic sequences.

Tectonic framework

The Early Cretaceous tectonic framework of east Asia is still unknown. Although some researchers attribute
certain Early Cretaceous tectonic and igneous events to the subduction of an oceanic ridge, the Jurassic to Earliest
Cretaceous accretionary complex of Japan. having Permian (100 m.y. old) ocean floor basalt, does not indicate the
ridge subduction. Further study is needed to make up a reliable tectonic model that can explain not only the above
events but also the other large-scale tectonic events: e.g. the formation of the Songliao basin in northeast China.

(* For place names in this abstract. pleasc refer to the figures that will appear in my talk. Thank you.)
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New Find of Dinosaurs and Early Birds in China

Dong Zhiming
Institute of Vertebrate Paleontology and paleoanthropology,
academia Sinica, P. O. Box 643 Beijing, China 100044

In the last decades, many new localities and remains of dinosaurs and birds were discovered and excavated
in China. Five “feathered” dinosaurs and many birds were found from the Early Cretaceous deposits of the
Jehol Group of the western part of Lining Province, China. (Sereno et al 1992; Huo et al. 1995; Ji et al. 1996,
Chen et al. 1998, Ji et al. 1998, Xu et al. 1999, 2001). The Jehol Group is widely distributed in northeastemn
China. The unit has become famous as a source of abundant terrestrial biota of the Early Cretaceous
including fish, amphibians, lizards, pterosaurs, birds, dinosaurs, and early Mammals as well as plants. These
remains of the birds and “feathered dinosaurs” have received considerable attention in both the scientific and
popular presses. It showed us unusual specimens. The impression of the animal’s skin and bird’s feather had
been preserved on the slabs of siltstone. This area could be called as “Chinese Solnhofen™.

The Jehol Group is a thick sequence of Lower Cretaceous fluvial and lacustrine sediments interbedded with
lava and tuffs. The lower part of the sequence has been assigned to the Yixian Formation while the upper part
is referred to the Jiufotang Formation and Fuxin Formation. A recent radiometric date of the Yixian
Formation is 124-121 Ma or 126.7-121 Ma on bases of Ar40-Ar39 dating method (Smith etal. 1995, 2001).
Luo (1999) has pointed out that, in the Early Cretaceous (Jehol Group), eastern Asia was a refugium for
some Late Jurassic taxa. Russell (1993) argue that eastern Asia have lived an endemic assemblage in the
Early Cretaceous. These nonmarine sediments in eastem Asia had frequently lava deposits. They are
distributed in northeastern Asia consisting of Tetori Group (southwest Japan), the Gyeongsang Group (south
Korea), Jehol Group (Liaoning), Zhidan Group (Ordos Basin), Tugulu Group (Xinjiang), Tsagaantsav Svita
(western Mongolia) and so on. These strata yield the members of the Jehol Biota. There was an endemic
animal, Psittacosaur from these deposits. So that It was called Psittacosaur-Pterosaur Fauna by Dong (1992,
1997).

Four co-operates were organized, such as the Sino-Japan Silk Road Dinosaur Project (1992-1993), the
Sino-Belgium Dinosaur Project (1995-2001), the Chinese-Japanese-Mongolian Mongolian plateau
Expedition (1995-1999), and the Sino-America Dinosaur Project in Xinjiang. These new finds and
expeditions have become considerable attention in both the scientific and popular presses, and have expanded

on earlier discoveries and brought us new insights. Here, we review and discuss these new finds in China.
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DINOSAUR FAUNAS FROM THE GYEONGSANG SUPERGROUP (CRETACEQUS)

IN SOUTH KOREA

YUONG-NAM LEE
Geology Division, Korea Institute of Geoscience and Mineral Resources,

Daejeon 305-350, South Korea

Although the Mesozoic beds in South Korea consist of an entirely non-marine, sedimentary
succession associated with volcanic activity that increased through time, dinosaur fossils are known so far
from the Gyeongsang Supergroup. Specimens include dinosaur bones, eggs in nests, as well as
footprints. Dinosaur trackways are among the most abundant in the world (over 8000 footprints) which
provide important information on dinosaur behavior. They have been mainly discovered from the
southern coastal areas and islands of Gyeongsang and Chulla provinces. Although body fossils are less
well known, scattered bones have been collected in road cuts. quarries, stream beds, and coastal
exposures in Euiseong, Gunwi, Habcheon, Jinju-Sacheon, and Hadong areas. They are isolated teeth and
incomplete or fragmentary bones. These localities have yet to be systematically explored and excavated.
Abundant dinosaur eggs, however, have been recently discovered in Hadong, Boseong, Hwaseong and
Goseong coastal areas. In these areas, over 350 eggs have been observed in sandstone and conglomerate
beds with at least five different morphotypes. These recent finds indicate that further exploration may be
expected to yield better preserved, more fully associated specimens of dinosaurs. This would provide

further important data for our understanding of dinosaur evolution in Asia.
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Dinosaur remains from Katsuyama City, Fukui Prefecture
Azuma, Yoichi (Fukui Prefecural Dinosaur Museum)

The Akaiwa Subgroup of the Tetori Group is exposed at the Kitadani dinosaur quarry in
Katsuyama City, Fukui Prefecture. The fresh water molluscan fauna called Kitadani Fauna such as
Plicatounio, Pseudohyria, Nagdongia, and Trigonioides have been obtained from the quarry. A number
of terrestrial vertebrate fossils including dinosaurs, crocodiles, turtles, and fish scales have been recovered
since 1982 when a Mesozoic crocodilian skeleton was first discovered at the site.

Since two theropod teeth were found from the quarry first in 1988, the Fukui Prefectural
Museum continuously excavated dinosaur remains between 1989 and 1992 and from 1995 to 1997. An
associated skeleton of theropod was collected and named as Fukuiraptor kitadaniensis. Iguanodontian
skeletons from several individuals were also found.

Many footprints of theropods, birds, sauropods, and ornithopods including iguanodontians were
found from the upper and lower layers of the bone bed.

Juvenile Fukuiraptor and iguanodontian bones were included in a number of dinosaur remains.
These bones vary in size presumably representing a growth series. Many possible dinosaur egg shell
were also discovered in the quarry. It is probable that the nesting places were located in the
neighborhood of the quarry when dinosaurs were alive.
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Vertebrate Fauna from the Early Cretaceous Kuwajima
Formation of Shiramine village, Ishikawa Prefecture, Central Japan

Ren Hirayama (Teikyo Heisei University), Makoto Manabe (National Science
Museum), Shinji Isaji (Natural History Museum & Institute), Paul M.
Barrett (University of Oxford), Susan E. Evans (University College
London), Yoshitaka Yabumoto (Kitakyushu Museum of Natural History),
Hiroshige Matsuoka (Kyoto University), Ichio Yamaguchi & Mikiko
Yamaguchi (Shiramine Institute of Paleontology)

The Kuwajima Formation (Tetori Group) exposed at the Kaseki-kabe of
Shiramine village, Ishikawa Prefecture, north-central Honshu has yielded
a diverse freshwater and terrestrial assemblage that includes abundant
plants, invertebrates and vertebrates. Combination of biostratigraphical
correlations based on invertebrates and radiometrick dates suggests a
basal Cretaceous (Neocomian) age for the Kuwajima Formation.

The vertebrate fauna includes the following taxa: semionotid,
sinamiid, pachycormid and unidentified teleostean fishes; three types of
semiaquatic turtles (a trionychoid, a testudinoid, and a sinemydid); at
least seven squamate genera (a paramacellodid, several other
scincomorphs, an anguimorph, and a possible herbivorous iguanian); a
choristodere; dinosaurs (hypsilophodontid and iguanodontian ornithopods,
a titanosauriform sauropod, various theropods); pterosaurs (a
ctenochasmatid, an ornithocheirid and a ?dsungaripterid); an
indeterminate bird (?enantiornithine); non-mammalian synapsids
(tritylodontids); and two mammals (a triconodont and a
multituberculate). The remains vary from isolated teeth to fully
articulated three-dimensional specimens, though both a size filter and
ecological factors appear to be operating as only relatively small or
aquatic taxa are represented by more complete skeletons. There are
numerous vertebrate trace fossils, including dinosaur footprints and
chelonian and dinosaur eggshells.

The diverse Shiramine fauna includes relict taxa (the tritylodontid
and the tricondontid mammals), dinosaurian groups representing their
earliest known occurrences in eastern Asia (an iguanodontian ornithopod
and a titanosauriform sauropod) and earliest known advanced taxa such as
"modern" turtles (the trinychoid and the testudinoid). The earliest
known occurrence of "modern" turtles, which were originated from the
Jurassic xinjiangchelyids, endemic taxa of eastern and western Asia,
suggests that the isolation of eastern Asia from the rest of Laurasia
might be fundamentally remained since the Middle Jurassic.
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Early Cretaceous non-marine bivalves from Korea and Japan

Takeshi KOZAI*, Keisuke ISHIDA** Sun-OK PARK*** and Ki-Hong CHANG***
*Lab. Geosciences, Naruto University of Education, **Lab. Geology, [AS, Tokushima University,

***Dopt. Geology, Kyungpook National University, Korea,

To establish the Lower Cretaceous molluscan biostratigraphy. we examined the correlation of
non-marine bivalve faunas among the Monobegawa. Takegatani (Outer Zone). Tetori. Toyonishi-Kanmon
(Inner Zone) groups of Japan. and the Shindong Group and Myogog Formation (Kyongsang Basin) of
Korea. Among the fields. intertonguing of marine and non-marine formations is remarkable in the
Monobegawa and Takegatani groups of the Outer Zone. Therefore. the total biostratigraphy of marine-
and non-marine faunas. especially. ammonites. radiolarians and bivalves was studied well in East
Shikoku. The radiolarian dating for marine beds of the groups are useful as well as ammonite-ages to give
their time constraints to each non-marine intercalation that was formed by the eustatic sea-level changes
and the development of deltaics.

In Central/East Shikoku, the Monobegawa Group is subdivided into the Ryoseki/Tatsukawa.
Monobe/Lower Hanoura, Yunoki/Hiura (facies). Lower Hibihara/Upper Hanoura, Middle Hibihara/Hoji
and Upper Hibihara/Fujikawa formations that are conformable in ascending order. Their equivalents in
Kyushu and Kanto Mountains are well correlated with the type section. The Ryoseki and Tatsukawa
formations contain brackish water mollusks (Costocyrena otsukai. Hayamina naumanni and Isodomella
shiroiensis) and freshwater mollusks (Unio ogamigoensis. Trigonioides tetoriensis. Batissa? antiqua and
Viviparus onogoensis). The Monobe and Lower Hanoura formations are characterized by the
co-occurrence of marine Barremian fossils of Yabea shinanoensis (bivalve), Shasticrioceras nipponicum
(ammonite) and Archaeodictyomitra pseudoscalaris (radiolarian) assemblages. The Hiura Facies of the
Lower Hanoura Formation and Yunoki Formation yield the brackish-water bivalve fauna (Hayamina
matsukawal, Costocyrena radiatostriata and Pulsidis tashiron). The age of the fauna is confirmed by the
occurrence of Late Barremian ammonites from the top of the Yunoki Formation. The lower horizons of the
Upper Hanoura and Lower Hibihara formations yield brackish-water bivalves (Hayamina solida,
Costocyrena minor and Pulsidis rostrata), whereas the upper horizons yield the marine Aptian faunas
characterized by some ammonites and radiolarian Stichomitra communis assemblages. This confirms an
Aptian age to the brackish-water fauna. The Middle Hibihara and Hoji formations were dated as middle
Aptian by ammonites. Middle Albian ammonites. radiolarians and calcareous nannoplanctons evidenced
the Upper Hibihara and Fujikawa formations.

The Takegatani Group. distributed in the south of Monobegawa Group is bounded by the Shokuta
Tectonic Line. The Takegatani Group is subdivided into the Shobu, Momijigawa and Uchiyama

formations that are conformable in ascending order. The brackish-bivalve fauna of Shobu Formation
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(Shobu fauna) is characterized by Eomiodon nipponicus. Isodomella matsumotoi and Ha yamina carinata.
The Shobu fauna can be regarded Hauterivian because the superjacent Momijigawa Formation contains
radiolarian Arcaeodictyomitra pseudoscalaris assemblage of Barremian age. The Uchiyama Formation is
characterized by the occurrence of Aptian marine mollusks (Pterotrigonia moriana and Chelonicerassp.).
Three non-marine formations of the Monobegawa Group intertongue with the marine-formations. and
yield the characteristic bivalve faunas i.e. the Tatasukawa-type from the Ryoseki. the Sebayashi-type
from Yunoki. and the Hibihara-type from the Hibihara and their equivalents. The Tatsukawa-type is
characterized by the Hauterivian Hayamina naumanni - Unio ogamigoensis Assemblage. Based on the
occurrence of Tatsukawa-type. the Izuki. Kuwajima and Okurodani formations of the Tetori Group and
the Myogog Formation in Korea are correlative with the Ryoscki Formation. The Hayamina naumanni -
Unio ogamigoensis Assemblage consists of 22 species. Among them. occurrence of Arca shinanoensis.
Protocardia ibukii. Costocyrena otsukai otsukai. C. otsukal obsolete. C. ohnishii. Crenotrapezium?
kobayashii, Isodomella shiroiensis. Hayamina naumanni. H. bungoensis. H minor. Tetoria koshigoensis.
Pulsidis antiqua. P, angulata, Bakevellia shinanoensis, Myopholas tanakai, Unio ogamigoensis. Batissa’
antiqua and Viviparus onogoensis are restricted to Hauterivian.

The Sebayashi-type is characterized by the Late Barremian Havamina matsukawai - Nippononaia
ryosekiana Assemblage. The assemblage. diagnostic in the association of Nippononaia ryosekiana with
Nagdongia soni. Plicatounio naktongensis and Pseudohyria matsumotor. is known from the Sengoku
Formations in Japan and Nakdong and Hasandong formations in Korea. Nippononaia ryosekiana. a good
marker. is only known from the Sebayashi-type. The Kitadani Formation of the Tetori Group. also
characterized by the occurrence of the Sebayashi-type.

The Hibihara-type is restricted to the Early Aptian. and is characterized by the Hayamina solida -
Costocyrena minor Assemblage. Pulsidis rostrata included in the Hibihara-type is known from the
Hibihara and Sanyama formations Within composite thirteen species of the fauna. seven are brackish
and six are shallow marine. The marine Pseudopisidium hibiharensis and Isocyprina hibiharensis have
joined valves. whereas the brackish-water Costocyrena minor and Pulsidis rostrata occur as separated
right and left valves. The condition of the brackish water elements suggest that they were transported
into the shallow marine environment. The brackish Costocyrena radiatostriata and Hayamina tamurai,
occur in the Lower Hibihara and Sebayashi formations. show a possible age-overlap of these taxa. The
bivalve fauna of the Wakamiya Formation is possibly correlative with the Hibihara-type.

The Shobu Formation yields the Hauterivian Hayamina carinata - Isodomella matsumotoi Assemblage.
The Yoshimo and Kawaguchi formations contain the same assemblage, and are correlative with the
Shobu Formation. Exclusively Hayamina carinata. Isodomella matsumotoi, Tetoria yoshimoensis.
Corbula matsumotoi and Myopholas carinatus are Hauterivian indices. In addition to them. Eomiodon

nipponicus is a brackish species.
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Correlation between the Tetori Group and the Chinese Late Mesozoic
non-marine sediments

by means of bivalves and charophytes—a preliminary work

Toshifumi Komatsu (Kumamoto Univ.)

Biostratigraphic correlation of the Jurassic to Cretaceous systems of Japan and China
and comparisons of benthic fossil assemblages were first made by Kobayashi and Suzuki in
the earlier part of the twenty-century. Tamura and Yang also studied bivalve fossils of the
East Asia biostratigraphically and taxonomically during the periods of 1960-1990.
However, in those days, there were difficulties to exchange information with Chinese
paleontologists and to have field investigation in China. Furthermore loss of some type
materials during the war and difference in taxonomic criteria between Japan and China
prevented further investigation.

Chinese late Mesozoic deposits are largely terrestrial. and yield abundant non-marine
fossils. However, poverty of ammonites and other marine fossils important for global
correlation make the precise global correlation of these deposits difficult. Some of the
microfossils, such as ostracods and charophytes, comprise species common with European
and Russian strata, and are useful for the correlation.

The Jurassic to Cretaceous sediments in Japan consist of both marine and non-marine
deposits containing abundant ammonites useful for global correlation and also the same
non-marine or brackish water bivalve genera and species as China. They are important for
detailed stratigraphic correlations of the Chinese sediments with those of Europe and other
parts of the world. To establish correlation between Japanese non-marine strata and those
of China, taxonomy of non-marine macrofossils should be reexamined in comparison with
the Chinese material, and macor- and microfossil biostratigraphy of the Japanese
non-marine sediments should be established.

The Jurassic to Cretaceous Tetori Group distributed in the Hokuriku and Hida areas is
suitable for this purpose of the study, since the group yields both marine and non-marine
fossils abundantly, and many of the non-marine species are common with the Chinese
forms, as Tamura (1990) reported. Many of the bivalve genera found in the Tetori were
comparable with those originally described in China. However, most of these forms,
including “Sphaerioides” sp. and “Nakamuranaia” sp., have not been studied in detail and
compared with Chinese species. As for the microfossils, charophytes seem useful for the
biostratigraphic correlations. Iwasaki (1980-1995) studied charophytes (gyrogonite) of
Japan taxonomically, however, he did not compare with Chinese material because of the
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poverty of information. In this symposium, I will treat a bivalve species “Sphaerioides sp.
of Tetori, the genus originally described in China. Also I will mention about the
microfossil charophytes found in the Tetori Group.

“Sphaerioides’ sp. is found commonly in the Itoshiro and Akaiwa subgroups in Gifu,
Ishikawa and Fukui Prefectures. Tamura (1990) listed and illustrated this bivalve at first,
but he did not quote the original article and did not compare with the type materials. The
type species, S. luanpingensis from the Yixian and Jiufutang Formations of the Jehol Group,
was described in Chinese in Palaeontological Atlas of North China II, Mesozoic volume
(1984), and redescribed by Gu et al. (1997) in English. I have examined type specimens
stored in Nanjing Institute of Geology and Palaeontology, Academia Sinica and found that
the redescription of hinge structures are erroneous and synonym lists are confusing. The
basic structure of the hinge of "Sphaerioides” sp. from the Tetori is same as that of type
species, S. luanpingensis. and shows characters of the Pisidiidae. However, “Sphaerioides’
sp. is different from the Chinese form in very large shell, attaining 7cm in length, having
pallial sinus, and possession of several fine grooves parallel to the cardinal teeth on the
hinge plate. These differences in characteristics seem important, and the taxonomic
position of the Tetori species must be reexamined.

Gyrogonites of charophytes are obtained from the Okurodani Formation, Itoshiro
Subgroup in the Shokawa village, Gifu Prefecture. Well-preserved specimens are
abundantly found (5-15 individual/cm® ) in black mudstone at Kobudani, Ogamigo.
Among them two morphologic types of gyrogonites are recognmized. One is large, about 600
pm in diameter, spherical with 11-13 spiral ridges in a lateral view; the other is a small
ellipsoid ranging 300-330 pm in length and 260-280 pm in diameter with 7-9 spiral ridges
in lateral. Similar types are obtained from the Upper Jurassic to the Lower Cretaceous
non-marine deposits in many parts of the world. They must be useful for the correlation of
Chinese and Japanese non-marine deposits, and worthy for further study.
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“The Tetori-type flora™ - Is it applicable to non-marine stratigraphic correlation?
Atsushi YABE, Kazuo TERADA (Fukui Prefectural Dirosaur Museum) & Shinji SEKIDO (Komatsu City Museum)

There were two distinct paleofloristic provinces in East Asia during the Jurassic to the Early Cretaceous: the
Siberian paleofloristic province in the north and the Indo-European paleofloristic province in the south. Two floras,
the Tetori-type and the Ryoseki-type floras, are recognized in Japan and its neighboring areas in this period. The
former recovered from the Tetori Group of Central Japan, is the representative of southern marginal facies of the
Siberian paleofloristic province, and the latter from the outer side of Japan is comparable to the Indo-European
paleofloristic province. Late Prof. T. Kimura and his colleagues studied those floras at length for more than 40 years.
They concluded that there was no distinct floral change within both the Tetori and the Ryoseki-type floras that ranges
from Middle or Late Jurassic to Early Cretaceous in age. However, reexamination of published papers and some new
paleobotanical data obtained from dinosaur fossil localities reveal that there is a trend of warming and /or of increasing
andity in the Early Cretaceous. This indicates that flonstic change might be useful for stratigraphic correlation. We

will also evaluate the applicability of plant fossils for stratigraphic correlation of Circum-Japan Sea Region.

Important references: Kimura, T., 1973. Fossils. (25-26): 9-44, Kimura, T., 1975, Trans. Proc. Palacont. Soc. Japan, N.
S., (98): 55-93, Ohana, T. & Kimura, T., 1995, Jour. Geol. Soc. Japan, 101(1): 54-69. Vakhrameev, V. A.. 1991,

Jurassic and Creataceous Floras and Climates of the Earth, Cambridge Univ. Press, 318p.
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Possible application of carbon-isotlope stratigraphy for East Asian strata: tool for
stratigraphy or paleoenvironments?

Takashi Hascgawa (Kanazawa University, JAPAN)

Carbon-isotope stratigraphy allows us an interregional correlation on the basis
of time-stratigraphic fluctuation of carbon isotope ratio. Because of inapplicability of
magnetostratigraphy, carbon-isotope stratigraphy has been well studied for Upper
Cretaceous strata in this decade. Carbon-isotope events specific for certain periods,
Cenomanian/Turonian positive excursion for example, can be act as chemostratigraphic “key
beds”. We must remind it when we apply the method that we are on the bases of global
ocean-atmospheric carbon cycle with its long-term fluctuations of steady state and
short-term disturbances, and of each isotopic event recorded in rocks contemporaneously
around the world with same magnitude. For interregional correlation between marine and
non-marine strata, one of the main topics for IGCP 434, a lot of potential factors masking
the original carbon-isotopic signals of non—marine organic carbon should be considered.
First of all, type of organic matter and its origin should be cleared. Even different
species within a category of higher terrestrial plant may have different isotopic
fractionation because of each specific physiological character. Variety of environmental
pressures (e. g. salinity, humidity, temperature and pC02) may bias isotopic fluctuation.
Mechanisms of transportation, sedimentation and diagenesis also mask original
carbon—isotopic signals. They are the issues to resolve for our goal of IGCP 434.

On the other hand, it is suggested that terrestrial paleoenvironment can be decoded
from carbon-isotope stratigraphy providing that a sequence have experienced
above-mentioned factors with constant magnitude through time under same “taphonomical™
condition substantially. Some sections of the Yezo Group, in which organic carbon are
predominantly terrestrial, may satisfy it. [ believe that comparison of carbon-isotope
curve from such sections with that from carbonate sections in Europe reveals the long-term
regional paleoenvironmental fluctuations in relation to the plant community within the
provenance of the Yezo Group. An actual data set from the middle Cenomanian through middle
Turonian shows systematic negative shift of carbon isotope ratio for the terrestrial
organic matter relative to European marine carbonate. This phenomenon can be best explained
when the global higher temperature and high-stand sea level are supposed as the driving
forces leading to regional warm and humid climate around the continental East Asia, the
provenance of the Yezo Group.

Similar approach for terrestrial paleoenvironments will be available with recent
innovations on analytical technique and equipment. Appreciations of carbon-isotope
stratigraphy should not be considered only for international correlation of land sections
but also for another tough issue, terrestrial paleoenvironments.
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Paleolatitude of the Tetori Group inferred from paleomagnetic study
K. Hirooka, J. Yamaguchi, H. Sakai (Faculty of Science, Toyama University)
and H. Mizoguchi (Toyama Prefectural Board of Education)

Paleomagnetic remanence of samples collected from the Tetori Group in Fukui,
Ishikawa and Toyama Prefectures is found to be stable enough to discuss about the
paleolatitude and tectonic rotation of the Tetori Basin.

Previous paleomagnetic study in Fukui and Ishikawa area (Hirooka et al., 2002)
revealed a following geotectonic history of the sedimentary basin of the Tetori Group.

The sedimentary basin had initially been located in a region of very low latitude of
around 24° N during the formation of the Kuzuryu Subgroup. The basin began to
migrate northward and the meaﬁ paleolatitude of the formation of the Itoshiro Subgroup
was about 35° . This northward migration was continued throughout the Akaiwa
Subgroup, and the mean paleolatitude of the basin reached up to around 41° N at the
time of the Akaiwa Subgroup. During this northward migration, the basin was rotated
counter-clockwise by 40° . The sedimentation of the Kuwajima Formation and the
Akaiwa Subgroup were carried out in this high latitude. The basin was transferred
southeastward and rotated clockwise by the angle of about 80° in sometime after,
probably in the Early Miocene time when the opening of the Japan Sea took place.

Paleomagnetic measurements are carried out on the sedimentary sequence at the
excavation site where many dinosaur footprints were recovered in Ohyama Town,
Toyama Prefecture. The Tetori Group distributing in Toyama Prefecture is not well
classified stratigraphically. The stratigraphic horizon of the excavation site is also not
clear whether it is correlated to the Itoshiro Subgroup or the Akaiwa Subgroup. The
paleomagnetic results of the site are as follows. The mean magnetic inclination and
declination are 55.5° and 27.4° , respectively. The paleolatitude calculated from this
inclination is 36° N. The value of the paleolatitude corresponds to that of the Itoshiro
Subgroup in Fukui and Ishikawa area, so that the excavation site in Ohyama Town is
correlated paleomagnetically to the Itoshiro Subgroup. If this correlation is assumed to
be correct, the mean declination of the Ohyama Site differs more than 30° from that of
Fukui-Ishikawa area. This fact may indicate that the tectonic rotation occurred during-
northward migration was not even all over the basin but differential tectonism took
place within the basin.

Magnetic susceptibility anisotropy of the sedimentary strata of the Ohyama Site

24



indicates E-W trend of paleocurrent, which is in accordance with the direction deduced

from small ‘ripple mark’ like structure on the bedding plane.
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B¢ Semicytherura BOEFHE —HHBEzEzEEL T
IWHEZMN #A - - BT, S8 8 ez #X -5

BREDIIARENSITAEEEZEL, F0Ud outer lamella & inner lamella IZR /3N, Wlj#H
EHIFUTEREHMBEANSERINTVLS. LAELLTREINSDIIE<ABKRILENTY
% outer lamella cuticle DH T, FIIWIERB I EICHLARETMEMVPRET ST TR, A
KFOBOZTH D pore system LA EFRE DR SHADEN TH S muscle scar, —HD
E RO R (hingement)7 & 0%, EEPNICEERHEZAL TS,

TNETERBOYRONTHEEODHTRIIREL BRINTNSD, RIZTHAEREIZHS.
HRPOEREEOEEZ T2 E > TH, 1970 FRLKERA REBENRESNTVRLSH, BH
SEDOBA RS 213 exocuticle, endocuticle, membranous layer DF ) L TE A HRE
TEICRBMAAINTVEDONRIIRTH 5.

BHETED Semicytherura BIIRADEHORNMIZ, E<AKILLTZ lamella ZFEIHES
T EERMEL T Cytherura BINS T oz, IHEMEBEEIL REMIBETONTNS
Neocytheretta J&° Atjehella B HI\ZHHERINT NS, ZNEXTIOD lamella 13t A HEICR
SN A ERAM ZHE S marginal infold EIEIENIEEDEEEINTWVWE., ZIZTE, 0
& & — KA RAL & (Secondary Calcified Lamella=SCL) & FEAS.

TS TIE Semicytherura [BDEADEHEINE D SEM BB BLVOHEGYIFOEENS, £
DEFBEICDODVWTUTOFARZH.

(1)Z#1%E T SCL & marginal infold DI & & 41, outer lamella cuticle & [A#§iE & TN TN/,

outer lamella cuticle D FEIRFEIE L ITH SN IR DBEMENBE NI

QuEBGTF OBEBDMEE, SCL ORNfIZIIREMAIIIFELRWI ENERI N,

(3)SEM 152/ 5 SCL D RMANIZ 13D Podocopa [F]#k, inner lamella cuticle 37ETE L, MIZA T TEM
HWEERNMNSZEH 5725 membranous layer 2 SCL DFEE L 72 WHEIICHER L 7=.
WEBOBKIZBIT S EHEWRE, BIKGEEDO SEM, TEM 8% 513 exocuticle, endocuticle

DHAMRXINITE o7z,
(502 T pore system {3 outer lamella cuticle DAZE@BL TH O, FHREOEIL isthmus F =
THEEL TW5.

(6)5hK 13D Podocopa EFI U EFEEZ L THY, SCLIZKEDANEDODTHS.

(TFEIZE > TSCLIZHEDANWLSEETH2HDDHD, W -HAR SN,

BT SCL OB PHEAEICOVWTIEFRER THD, BHICE> TWRnA, 4E
BFoNTHRE, ZORESEHEBEHEBOREBRERLIDBDTHS. SCL OMMBIZIIINET
DOREEROEHRMEICARE L TOHHBPHHEROBREEZMA T RITHITR S0,

SCL

""" P
ot margina! infold

P Lt
Semicytherura sp. Hemicytherura tricarinata
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BN 39 B Loxoconcha J& (BH) OREFRAE & EYHhEE
B B BRRE (QIRKFRFR - BARBEMIERD

RH Cythere EFHTIEBT % Loxoconcha BIIAEKBIICHIEL. HERLBICSELL
IEEZONSARNBBTHD. WARERERL., TOHBIIREN SHESE TOE
BRPBIOEKBIZRATND, EERDOREEZHREFEHRRZED. BEEDLELLL
T3, €D/, TORFEBROETHARETH 2 Z ETLRIN SIEHEIN TN,

A - e T (199) Tk, BFRBRICERTS 17T EERHNL. Loxoconcha Ba K E
2D BT EREYE (IRFEREI D twisted-type pore-systems DECH) ZIZEL -, %
LTHIoniz2 2047 —7 (Group A & Group B) 2% & BDX BBV ILEER). A 5ERY.
WE SRR ER L.

D%, FAEHIBEMRNELT R, GroupA IZETAREITNERNICEET S &,
WEBD K GroupA ICBT B ENHSNIR>TERE, TITEHEREETIL. Loxoconcha
BOEILEDOWHRDERE LT, Group A HAERORKERAE & AWMIBEORIZH SN 5 BEkE
WEHRIC DWW TN T 5,

SERIOHEICAH W HBHI R ERT (BXxnE. REYYY. F—ARSU7). KEHE
LS (F A AEREFEE). KEFEILER (1F)R) BXUHPERE (1¥U7. X
RA ) D AMIBINSEL 27 ETH D, E/-FER DO FHBRDOHEE 1213 DDP ¥ (B L iTHE 1997)
ERWE, FORREELT. UFOZEMNBASNIE- 7.

QK FEFAR (AS~A—ARS)7) KERETS 17 RL | DOKELHRHK AL ZFRLT
W3, 72720, Lr. mutsuense \ 3R A2 IZ/ET 5,

OKRAFEILES (SXRERR) ICEET S 2RBIRM ALIIET 5,

OKFEFILHEI (fFURX) PHFPBIZERE TS 6 I I DOKEIIRFRHE A2 ZRL T3S,
O% % A3V L ellipica ® | BTHEIN. 1 F) ZA0HHPBICERT 5,

O% T Al OPIZELE, EKEENDD., PIORE A2 DFRIZHIMIMICE L EABENER
95,

ODDP EIZ L B RHMEDERIL. A-3 FREEREICHBNWTHIO THEER false radial pores DEUIZH
N3, ZTORIIHRHM AL M3, R A21T 48 FH AR SETHS. JOERITRKEER
BEMETITDONFFFIT/Z > T,

Group A 13 Loxoconcha BDEWEE OH TILLREIF L WI IV —T1ZEBEXS5NTNDH,
LA GRREE) »SPHTRHHICIIAETONHAERINT NS, SHUETRERIC
FIFEAU N —TE2EBELTNWB I ENS, ZHUIAShDOREA X MEEL T3
AIREMME X 5ND, T2, KOFEOARIZEETHE B Al PEEOE R A2)
ERBBIEIE. KEED Loxoconcha @D BITHIT HREEEIZ /2> TW S AJEEMEZ R < RR
LTW5, ME—DHINE L TR A2 IZBT B Lr. mutsuense (BEIFEHH~RE) I3AERE
IWHEE L TWBH, KEFILRIROH R S ONBRKRIIRT TH 2, —FH. #FEOIL.
Group A N THR& oA BIREANDBEIGELNERORKETEL TS I EZHRITRL TS
D, HHIR THSNDEEERDOZHF(LITINFIRROERTH D Z N7,

(3 Lr. mutsuense = Loxocorniculum mutsuense)

33



AA&HE4EMER 2002 FELTRE BARK 3 200246 R

HZAIZ4 BT 350K HE Xestoleberis |& D 2K & B i

AR - HRRE (RRRFERER - BRRFEVRRD

Xestoleberis BIIEICAHEBRFOHMTOERLZEIZERL. HEATRLYEE
MICERSNHRBENBRO—E THS. #IU (1913) , Schorikov (1974) ,
Okubo (1979) 72 &EICL D, BREESDHDOEFEBICLZ2BHENREIN. BFEA
VOBERIL SENGEHBREINTN S, LML, BEEICEHZEMIN W
ZERENS, SETHH - MEEDOHERFEBL VBRNOERBEHROERIT
FEAERINTIRMNDT,

AWIFE Tl  Xestoleberis BN D F#i % pore-system & EAEIRDOFEICE DU
TEZL, £7. AFAUTERINTVNIREMSEDOIBLD6EE, XK
SO SFMET O FBITHBIT B pore-system DK EHEEFAN, TOHE,
KFRXSNTE Cythere LR DN EBRBEOMEBEOEMMBBRIMET H T —
T (A-4,A-3 LARB) L BT B &, Xestoleberis BRNDDMEAT— Y (A-5) 1K
FTRNWTZ ENNIBEL 7=, REKED pore-system DMED B VBWN BRI LG DE
WIEWEARMLTWNBENWSIEFEZICE DS &, Xestoleberis RIS ZHANNTZE NN
SOOI N—TE2—FELTIDDBELTWARESENTRINDS, I5IC
pore-system DGEEZE 395 &, Osieve-type & simpletype ZHFDHD. @
sieve-type & lip-type ZFFDH D, Bsieve-type DAZEFDOH DD 3 ¥ A TIZ5T
SENBEMEMNoT, NS 351 TDEWNIL pore-system DIBE D LA
C3HiD A-7 ODEEMNSEHOLNTEY, ZoBRIE. #HIXE Loxoconcha B &
Cytheromrpha B DBERITELIT 5, F7=. pore-system HDMELh 5 H 7= R#ERE
£& & pore-system FHEM 5 H7= 7N —T T BEWTH 5,

Maddocks (2000) (35T RDEEIDF T HHFIZ antennule DIEEZFIHAL T
FRHEBERO RO NAEEICDONTRXRTWS, Okubo (1980) I Cythere EF}
DL BFIIDWTTEBRORHZRL. TDH T Xestoleberis |8 3§ (X, hanaii
. X setouchiensis. X dentata) O antennule DFEEHRDOEVWERSELSE, ThHD
Z & &BEE X T, pore-system 7217 T/ < antennule 2 O 7T BE DT OO HE
DEFEBRDOEEHEREDEFEMN 5B Xestoleberis BDZRENBIZTDOWTRIEL /=
. OREDEFHRFEEIL., KEL3DONY—IIHNEENB, TDI3DD/NY
— 3 FEITIRRT= pore-system FEEEIZ BT 2 3 DD Y 1 T EXIET B Z & AV
L7ze GRIZDORBIBETHEL ZHRETHERLEZENS, HEE
Xestoleberis & O FEIIRHEMITII 3 DD IN—TIZRF SN AlREMEDE W, Z
N5 37N—T9HOAFEDOHBHSHRICONTHERT 5,
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NHEAARBEOBERE (1) —EL X - IR—JAETINE FBEICDONT—
BPRE (RBEX - B)

E<OEYRIREREZBLTHEONIATIHZBTREL LTINS, TOLHBREBREOBRENLE
RKIIEMEMY B ARRBOELEMEL TS EEZI NS, NERBEIBKREAZO—HEIFLS
LoXELTERLTNWSS, LAPSHREBREORELZHETE S,

NEIT74 NEBLUBFEMBICLIEERELS. NERBMORESBEILUTOLOLIEFTH
FIHEZBLTNDEEZ SN,

1. 9F OS2 XBLUL Y XHBRTASRKXZRIR

2. IR—Y ATRIFNERS

3. MEHRORBTRIINERS

ChoDEREZBICNERBEORRERBEZETIMMEISLLUTOROLS LS (BELX - FRXR—
GLAETIV). BIFRE N0 DBKHOSDASKE (ITREMMOSAFLTING) (FBIRENO2. EE el
DOFOSVATRTEND, VF OS5V XEHEEBIRAIIEIRE n03 OV XHRTESICE
HEh, IFOSLUADRENS e2 DERMICHIIN—SLATREENS. REXIIEHE n03 O
ARMROBRETEREIND, CCTHREBMNGKRESIERISRROBKAES (HS2) HhoDIER fs (-)
THb.

COLTH/ONE fs 20FOSUUADERTEI>EHDE f {EETSH. CNEIAASKEDKFH

BOMEEZFMTSELALBDOTH S,
HS2

no1 n02 n03

; ol /\J \/

el

—fs(»)—<

fEICEPRERTOHEDTERLIT. EMCE>TREELUIEELRRREFITHEIKICDONT—
EORETOFMEALEICL. WEETHERRZNSIZLDBD > LEHARRBOBERTICHKRE < EM
TEDZHDEMBENS, BATEFOHOECOVWTREBICfEERYD. RERELLEBRRLEDMN
FRICOWTHERT .
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NERBEREOBERE (2) —IF ISV XDRELEAEOFH—
BRRE (BEX - H)

HEHYVOREREIXRE<HERE/ —TUDRRIIHIToN, S<OEHEHMIEIRE/ —FTVD
ZAREHEED. RICERIBEEPEREERRETIRELLT, FL/ —TVORRIIABRRREE
ELTHETIEEZONTINS, COSBHEIROBEICDODVNTRELDNHERTHESTDATIVS
M/ —=FVORRICONTIZEOHBEEREFMMRSTHICHEEINTVAENL, TEITRERELLT/
—FVUORRDH & D Podocopid NMERMICEBL. /—TUDRIREMEEFELNICERL -,
Podocopid ftfizeh 97 IBICDWTOF IS L ADRKED SEM BB ZIT., ELE8OHODIEICTDONT
3/ —FUORROEBVABREZTHAER 6 BHEO/ —TUDRRERIILZ. FLINETOX
BTFr—omhohs 6 BHEO/ —TVORROMEBKICEIZLABPHLERTIELUTOLS46
DORT—IHRHHN B,

AT—=21 (FNWRER#R) : VF VSV XIKRFE. BIRIERMSBNTIVS.,

AF—=T2 (VIR : 2F oS5 X3kFEE. BRISERISAET S,

AT—23 (RIVARE)  AZRARBDIFIS VX, BIRIZIBHZHIEIL TN,

ATF—24 (Pas8) AhBOIFISV X, BRIIEHE®BILTIVS,

ARTF—2 5 (ade) mABEOIFISV X, RIRGESRIIERTREINS,

AT—=26 (a58) 775F—MEOOIFOLS L X, BIRIZRHEZHBIIL TS,

LDz &S, BOWRBIARERFDIFISIL  XERAVWBR I L THERENSE SO INEBRIZICERS
LTW2 /el eEMEBEIOND. ENTREDELODBHEDREBLLIS AZNREEGRIEMNTESID
EB5h? RBOEL X - IR—SAETFIEAVCARESDER. EXENMNIFISL X
AEOHE, JFI/SVXDFE, BLUIFISV U XEIR—SALABOERICHS BT AT
BIEMRDoIe VFOSVVADEEINL I XEIR—YAMDIEBMELLBL THHICH VL X,
BABHEDIFOSV L ADBBVEXRENEZRD. VF ISV AODREINL I XEIR—9 LABDIE
BERIL. HH50ITHICEVE,. BORXENNEREIND. FLOK. B4LBHEOIFISL
VAXEDLBIENTE S,

NEREORERBENASICHETEILES, BUVX - IR—FGAETFIVEHASEEDHREEEZT
BMIBETINTHDENZAD, LOLAKNS, FETITRERZANALAICHIEIBEBBOMEEE
BLTWIW, AEREDO/ —FUIRRICIE, thOSBEBICIEITVBLALBEEDSIF OIS L IANTHE
HEL., EE8ODLOBTIRL XM - HHRLEIIOBERERSRHOSNTWS, NERED/ —TY
VDARBABBEDOHGESTHRIERZTHOTWSWHEEGH D, HREBROETIERCITHREICL ST
GEROTREEHERL TODRIEE S0,
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SCHRAMEBNSERLIALRDFASYFHA4D
ERIRIBERREICDONT

s (RN EMOR - MERIWED - RBRE RR)ILIEMOR - HIREME LS

IRWAZTVHAHOIF LT FHA (Savidomus purpurata) 13, LB ERSLAEO B XS, O RDHRIC
EL<DHTHRED_HMATHS. 2813, NBOFHHEISHTHOBREAVLWLBBERICEALTEET S
D, BIEOEMEIIELL-MOFILEABIORAREZRHMAT S ZEAREINTHS. Z0BLIT. HRPHE
RICEHTAEEREICHLHFEL THRIN, EHICE > TRINFDEENBREIN TS,

FITRE SIE, HEBALO, =HEESH (ENEHARTERE) SEEEESMEE (FERE LN O
FNENUIRMT D, WRMERICENT LA F LTI HABERIIHL T, ROBERITERA BOKE
EREABTDHRULOMICEENH D I LE2W SN UK (K - S . 2000a: 2000b) .

S, ZHEHGORMICHD, MENEIATRMMHECAHT2RMAENS, £&E-R{EAan#HHtIZ
Foh, THICEBRDILATFLIHFHANGEENTWSE., F2T BILAREICKS, HAMBOBREIC
BIZ2ERBOFHEERADELEBIZ, BONTEBTVFLIHFHAIIH LU TREEORRFZRAT-DOT, £+
DERIIODVTHET .

SEFHIIBONLER. VFLSHFHIDABRODERFENES, ROTZAHA EZAHIERFNS
SBEMLE. s, ZENSICHELT, 178 HF, FOFNHA. YVEDHL, HF N1HA, 18
TIZHRENMBEAINS. INSEUFLSYF A REICHEL THRENELS, Rt LEE
T&ERW,

KATARIZ, $SUEEHOHRMBICHRMLU RSP A EOMMMEICLIOBRINSEBRET 8L
EFEATVS (&, 1971:1972). #8 (1984) 13, HIERNBWVWICEHNTA2EBFNSCENTAba% el Ml
MSALRIZMM > THRLIZKENE < 2> T <, AMBOMBHBMEZHSNIZLTNS. FE{LAENM LN
=BT, HARMBIZHL T, BEAKREHODHLTETAIRAMIMEL TWS. LT, ZHSTHRAYE
OREEEUONBEERENIHTILENOHERIT, G (1984) OEBEZISIZEMITZbDERHT-.

LBEIFLIHFHMIIDONT, BRE (L), && (H), GROBEB), WHE (L), ERBAK (SL). BEHREIC
BIBEE (T), WBRIEDE A (AM) BL O (am), ZEARTIE DR K (PM) B EH (pm) D 10 ik
FRHIEL, FNENZ LICK> THEMEL L /2% (WL, B/, TAL, LL/L, SL/L, AM/L, am/L. PM/L. pm/L) ZHW T, #&
DEMFETo . LEOXRIT, foig - 25 (2000b) 1L > TRFEIN, BMAEOWERIZHET S /) —
TERBIZBILT AN, BILOERIIRILTEIIN—TE, hFEPIBETE7IN—TTH3. RKHoh
O TRICK U T, i - #25 (2000b) Ik » TRO SN EHRERERWT, 4SS 17/ &EARD IERE K 51
BE AL, ik 08 Q000b) OoFS7ICERTFoy L&A, SRGoh/&BKE. BILTREHL
EREATEZ/IN—TEN BEERRNICBWTHEMICAED TSN,

E5IC, SEICHL THEEREEHMAFEIToALEIA. ARICSEGESN&BAE, BLUTEHLAERILY
BN —FEN WEAZEBRIZBOLTEMIZME DTSN, BEORBEMNRLL TWhWE I EMRSh. s
DOBREDOHDBIL, AL SHMELS, HRICEVEVLS - HTHBTITo N, LB THRAHEOR
ROBRIZESHEBL TR END EIZBWNT, ki - 08 (2000b) MR TH- .

* Habitat and shell morphology of fossil Saxidomus purpurata (Bivalvia: Veneridae) collected from Holocene Ofuna Shell Bed, central Japan
** Takehiro Sato (Kanagawa Prefectural Museurn of Natural History) and Yoshiaki Matsushima (c/o Kanagawa Prefectural Museum of Natural History)
EBRE - RBAT . 2002 REEAMAEMNSEHMLARTIFLIHRAMDESRELQEEIIDNT. MRIIERIEER (23): 55-61.
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BOBEFERELTWVEHD
—{ETE &7z Dead Spiral Model iZ & A ¥ {HRRHT—

FREFC (FHERLP RIEYEE)

EBRBOEBXH I, FOAERERLIKHELTWS, EE2Z2HETI22880®1. BERNEHF L
3RTEIEEEXTHY ., BERHORI., —EOEEWMEL-2VWFRHRREEIRELT D, /2. AIC
SHBAPETHIAEMELRBEICOS, LEXIATOEXFIRGFEET S, Y THD, —OXNSEFESE
BIEORR L TAMMMN—BHTHED, Morita(1993) IZtr LAAERLEENEX HIEEREYE LB
DTHBHLEERELE, FOBRMIT, AR VWHIERLEL2HETIHE (TER) A, O THER
ZRLAAT, SENICREFMICHBEEEEE5XDLEIENLTHS,

- ZOEBICEL L EEREANOERERIT. Shiz®n,- . Coa =
BO—EMBEHARRICHLMATIOATHNEZ LIZRY, o
FORKR. BOAYICTRBEEXOTBH LI, BITE , W
| NTREES B2/ AT THS (), XEED kB
BEREN, ENOENRVEHTHDE LI ERLIAD, S
\ Morita(1993) ix. Dead spiral model (DS EFIN) EFEA
N T, e L, BB WBE LS LA 597 T 581874

Loo N\ ) YORBATRE LT, ISEFAET ALY XA ?.

e L8 B e

iE P2 LTEBT A LA ENRIAR R TH 512, Pl e Sl

AHETIE. WEILLB3 V=2 -FEARER. I Checa and Jiménez-Jiménez (1997) iz

X 2 FH MM planorbid Z W= EBMNHREREHR T, UTORERZ DS EFAIEM LT,
GEBIMRTE) REFIZH- 797 TSR, oD EE 3 FH T ISHAEBBOFERE (adhesive area,;AA
ﬁ)réﬁ Z DN R LA BERBOMDEREI LML T B, AL, A I TF
BIZHEET SFFIE, BEBDOFLIIIFEETS, bod bFLIZTWEHTTHS,

:@ﬁmgmkior[m%rw%?wj)xA&LTE%El/&ﬁ%ﬁ%ﬁﬁ_&mﬂ%&&oto

BITICE > T, ZRBOERSHFREICERTI2EMENERL LY REMICENT A LN TE S,

AMTIERLLTIE. OMROFELEDILE, QAR LAITOMBLRE, OEBREN-BD
YA X LB, D3OTHD, FDILEROIZIT. 2-1)BDV A XLBIB, 2-2) BMGoNHm. #1LT
-NEREBBNREEND, RENDARERIX, ROV A XELHBRBIIHLEBIhSE, LEB>TIDDSE
TMZEDBEREIL. BREEEREY, REEOHRICHEEBELE LD, 74— KRy IV RTFATHDHZE
Bbnd, FELIO74—FR 73, BEHE2RESHDIADT 4 —FRy 7L LT LY, &
EHEFCELIREREDT A — KRy 2 LTEBZ b dh D, i, FOBATORFELER
B L TERALOERICEFET S, & 2E. RERPIZEEMAGET S, LD L5 RBEHLOBEE.
IDVARAT AR, T EFEILEZFEZTLICRE I ETHADT7 41— Ry Z7EEHIN LTS (F
FHE), Zhid, Y FoliZl2MAFERICBVWTEDONEFTEL ITHALTWAS,

fliy, BEMRLTWRWERE LTI, RO0BE L EEGICET
BNRGA—ERFETOEND, & 2 XM E 2 bh 380 EEE
W DERERTHo T, BRI LA & BEFORR @ OREEEC

WLy, RAWR IR TEBERE PR TE S (EX)., Zhidsig
IR TRLIE LS L LBEERKERO—DTHD, RS, kD
HREEZIBNTINODARTA—F N, BXFRRET
BREBERBRLINTWVWENLTHAD,

ZOOBE L EERIZT E 7 A — 21T EWFENICIT, ik
HMOFREREFEICHEBTIEEZILNS, H-T. Zhbns
FA—ENDS ETFTMIBITDEEHFREICEE LR EWS Z
ik, PR LV RBERE. REROREFIEIIRX FORE
R REEEYEX RV, LWVWOERBENMNS,
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Semisulcospira J& (H7U =7 ) 2 HIZEBITHELR L EBEHEROMEFZRIZOWT
MARGEY GRALKFEHSEHER) - BAEE (LKL ESEMUYER)

WAKMERE R TH D Semisulcospira @ (BT =FJR) i3, NANNBEEELRTVTIIELK AR T 5
HTHD. ZD Semisulcospira RD 9 ©, Semisulcospira libertina (19 =%) & S. reiniana (FVY
AT =F) iF, BHARZHEOFIRLMBIZERLTWS. Zhb 2 HOZXERERIE, EWICEEIL Tk
D, ZEDOHNG 2EERNTLHILER#ETHIBENEV. ZITARRETIE, Ihd 2 EoE
AR L BENEROMRLLEHRTIL, HBHERICIOVLWTHEELL.

A O, ANBIUMNHIAR D 19 HSA LEE L, § 849 &I W T, A DRI ER L UYY
{LZEMEOT VA hEFA. TTREBOBEEIOWTIE, RE, B S0k, 806, KEE
£, WK, @EA, @0 SNOFECSWTEHAIL, BEEORE LBKE, FORLEFOE,
WK /5308 & IKRE &R DO RGR, 428, IO MAEME S, HHOAHEIZ OV T KRG
Li=. TR, S lbertina & S. reiniana ® 2 MEWICXA T AHENRBIELRIHEY RIBETZ
CEIIREETH 7223, MMOFEIIOWTIHL, BERUME L > TV HHEKRE Fo < HEHE bTz2Wn
@k, BELZRMILERVBRPRLREROALNIBADOKREL 3 FA4T7BROLNL. —F, 7
O AGHICESBEHERIZOWTI, OB EDO BRI TWHILER» O LIBERIZD
WT, For 7o VERKDEEZ VT, 310 88% 12 B FREORGEFELF~, BETFHELHEE
Li=. £0#%, Mannose-6-Phosphate Isomerase (MPD O {=FEE Mpr iZ3\ N TH] b A2 & 1@ F &
RABIENHEAL, £EOICREE IR 2 EFSREL TV AAMEMA RS I, BEBOERLT
YA LEROLEN D, BB O#MNMOFE L BEFE Mpr DHWIZIBRWEBEEE?H S
TEBRALMNTIE T Thbh, WATRBRD L. KRGO 5 B K DK 84%13 Mpi 5 BB
BMTHY, —FHHHO2OWERRBIEDK 73%H, Mpr AA R %L1, Davis(1969)DFE#IC L hid,
S. reiniana WEUE RN E L ODIZxt L, S hbertina iZFFMMB 2L 22 dy, DI RFRE DL EN
TkY, Mpi ANBROWEEN S Ibertina \ZfAY L, Mpi BB ROME(KA S reiniana X3 5 gtk
BEW. UL, BEFe—I—¢4220 Mpi OBEFRHICEI<EOHBERMCHINTH L, BER
WM L2 WS EUTRHRRZRODONBMWATY, S reiniana & HF SN 2BESFET D
ZEBRHBLNERY, GHMEMNOEEERO—EBHONIA—N"—F v 75T LN L.

E 612, 12 BIEFEORGFHEN HIEMM O Nei OB EHERENei, 1972)2 B L, FHEMES A
WTTFr b Iox2ER L. FO#SE, S remniana #£H(Mp; BB B)DEHW 2 BEHMEL, S
Iibertina S (Mpi AA BRI OB/ R BEEEE L Y /X<, S reiniana E£[H13 S. ibertina M7 6
WRETDITRF—%FR L. ZOL 25 FR%BEEN O S reiniana i S libertina £ D—&iH»
Sk LI-alietEi @ e HEEE N D :
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7 I A HOBEREICRBT DO IEERE
SEEART - KHEAE (K - B - HIERKE)

MR Y I VIR, B (Calyx) 236 5 & (EHIZ 10 K) OBFEAHY. BIXEmR~TISHE
WA 2B L FOEEERT, SEOREITERVERREBICE > TEL o fIEE T4
ESEDBETERETHHO. 5 XOFEAENEN 1 BT O L. 10 KOBEFOLSICR5bD 20175
ES5EDOHEEEZTTV 20 HE 100 ZOFEFOLDRE ZFHTH D,

TIaVEOBRIERBETHY. RBEOEETHLREICL > THOAENERD Z LAKREICO
WTHLR TV, ORI/ S —B T I )V EOEEEICE T 2 CEIRICKE REREZRLE
ZLIEIRE VARV, ELT, BEOY I VEOBOSENF—oRED L ) RELBRERER THEEGS
NEbONPERALMCT I BEREARPEELERE LD, VIV EOBEEKRAECEL TIE,
INETERBOY I VFRERFHLLVYIAY)ZOVWTHEINTEY . BENENOOERERE
L2 HBD 5 ADRBER . ENENDERDHBET D LIzl o ThiZz 10 RICHRT Z LMD
NTW3 (B1AHK), L»L. 10 XOBEEFOUIVINERZDORED L 5 RERX Tz Ol S8,
ZOEEEPL L TREIZRIDITONTIE, WSOPDHBARRZRINTHEIHOD, HLMTIRE,o
7o

AFEIZBNT. =R I ¥ Oxycomanthus japonicus #Z¥ENLVEBT L. TOEERLEBR
By —FULCEVRELEER. TORONERXBHALNMI R, Thbb, HOS 2 Sk,
PERDOBEETAS OB K>TUIVEL L, BUIL/BER» O 2EDH LV RMIELND Z &
WEoTRID (TR, /. O ESDOREEFEIZBWT, B 2 ki 10 KO CRIBFICE Z 20T
2. MOEBEEEZRBODIBREZS Z &Nbhoi,

WX, HEHYOEMIHAETEORER LY ANREMEZ T LEITOBBEIDLENTWE, L
L. BEOZEDHD AL, BENRHIRRERICETIETRIRIORNWI LMD, Ty T A
ENf2bDLExD, ZOBAOBYNIIT, AWFIEEEZ K HBBEL LRV, HBVEYIZED
FTIDIVERANFEORELAE LY BIES L, BRI TENTIEELLNS,
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BRAN T2y BURY —ADNABHEEHICH DL
PN EILRED S T REEWRAT

TRIES (TEA - WHENT AL ATLHREY—) - BHHTH (Fibk - By - B - JINSEE (LB,
#AbA - B) - JbU PF (JAMSTEC - IFREE) - 8#&E (ZIRESEMFAELL TEK - 8

ZEEA LB N TREMTOL <L BN/ T2Zy b (SSU) YR — LADNA (rDNA) 815 T O3 HE
S (BIL000HAD) ICHTOTITHONTW S, FEEAILROEEERAEIREFLLELD HE<, SSU
DNAIZ. REEHALRORHABOBENEREFSNIITES. ZOBHI,I S, B—REMNIZEEANZERN
BohdZL2@EL TS, BEMICRLSERIZIZ METHHENLBERDREON., BEOEAREIIFE
—THHHOND, BILOKEIPEEIZBVLNESND (cryptic species) Z EMNHALMHL->TND. /-, Bin
I 873 B eryptic species"td. BIFD —RKEECKEEEIIZNTHIET 2 2 ENFHOMILH>TWS. ZDM4E
R, HEBBREEEAHSSU DNAL D B EWFEE (ITS) THRON. FHICHEOEREOMIRIZ DL TR DIEMIC
BREINDLDICHESTETWS. LML, "cryplic species"DENCIE, EBICEEMNRTHENHEINE I N ELS
TEEBIRBIIITHON T AL, o (LFARCERAER. ROBEERE VG HERICE > TRIY
THETHI BRI ENDHWAD. "cryptic species" D TEWAHAIMNEIMERIATHILENH L. ZOLH7%
WFFEIE. SRS BT 2 BEN IHEE M OB OR RN AL RO AREBRIC L 2 ENREM MU ED L D1z
MbHDOM &V B - EREMENRBEBETATESE TR, BT REBITEZALRBIOERT S
&ETHHEFNDOEMAWIETED.

AL T W= Globigerinoides rubertd, Mg/CalbiZ ED < KBOHETZPHBIBO® ICET L L THREICHEELMHE
HBTHD. AUIRTIGlobigerinoides rubere P.CAZHEERH ZRE L. #EBANITRLS oryplic species " TH DO #E{BH)
BEHRDOAE, RICSTENIHMRIEVARONIONZRATHENTRIFET> TS, B, AWK
LB ZERI LD TPRENBERTHD . FEEALBEONS FREMIT LTI LToOMEROMB X
CHERDOEHNED K IR AHMBRIZHDDMNEHSMITEHHDTHS.

EHE, FRRLHIKBNEITONMES K/ HibOBIIBEKS LICBWT, 75039 e
WTEREZTo-. RELUBHIEASEMBET TRRWEL . BEEL ~EHKIT. v — L BIUHMIAKKETEHE
ERETHEEOICHUMMBBRET 7. PTFREFTICAVIEENL, SSUDIKIMIZAIET 2 %91.0008
B ZPCRIEICEDMMEL. MEL/DNAMKIZ7O—Z /L7t HERMEZRE L. BERHEREL
7=38BH2. Globigerinoides ruber. Globigerinella siphonifera. Globigerinita glutinata. Globorotalia inflata, Globorotalia
truncanulinoides. Neogloboquadrina dutertreiT& 1. GenBankiZFEZ XN TULI DB ER N & EHICHRITEITH 1.

B s S R4 U 7= Globigerinoides ruberid, Southern California Bight EE U7 5 A ¥ —I2/ D). BEMLERIT
NEW (06~08%) . ZOB/EMERIE, AU TBETL— N T U —THOBEAER 3.4%) IZHARTIERIZ
INEWT EMPS Mo £, BINPOERIZ, AV THPTL—NU 7Y —T7ORMEILEEMICR
72D, 244~253%bDREMBERVBHOND. LA-> T FEEFLRICHT HSSUDNADE OB R T8 i
EECBIEOHRREERTSHE. 18115 & Southern California Bight & O ISE ML HIEH M, A T
PUL—= N7 =7 ORIAEITBEEMAZROTREEIZENEEZ 5 ND. Globigerinella siphoniferaidila, 1bd
FNENOJEEAENIM SN, BIPONOEERHERFDEMEIE. BTl SL—ENYT7Y—7,
Southern California Bight& DINI2.6~28%DERMN R SN2, TNENDOUIIEE OB EAEYUT, Globigerinita
glutinata, Globorotalia inflata, Globorotalia runcatulinoides TIZ53%AENDERMEINTNRONHDIIM L T,
Neogloboquadrina dutertreit3 1 %LA FOZER U 7e <, HIFFRYLRERE LB IEME RO K E X IHRUC L > TR S,
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P A2 Hi ik BB (Porodiscidae F & Spongodiscidae B DB BIFEDERIZHOWNT
—WF D Flustrella parva DB HEEE—
K& BOEILK - 23)° - 84K fogk Gidbx - #) oo

Spongodiscideae £Hi3, EIZHMBIRAEE L OBBEE —E LB T, REBFEISFRALZABHSERTSH
%(De Weveretal.. 2001). AfHZ, RIECFROBEL L THHLMEEZR>TW5.

AEHT, ERBRKRONEIEES O Porodiscidae £t &, AA DR ONEREE % #-2 Spongodiscidae BHZX
4y & TV F-(Petrushevskaya and Kozlova, 1973). @E@X TOMERERLE FWILEIZ L A2 RMmBISIZ KD
WESHE TR A2 o LENT, B TH 7272512, De Wever et al. (2001)3 Spongodiscidae £z —#5 L
fo. ZRZBEHEOERTSLOT, ALGIIEMELA—RHABTIMELEL TR, BEOIIINET
Spongodiscideae FtDOFHEHRZ AT D7 DHIC, BEHEWMOGR 21TV 20, hiisaHEtith iy p it o
Spongodiscidae B D I E A AT L T& 2. 5EIX De Wever et al. (2001)43% Spongodiscidae FHIB 3 2 & L
f-§li> 5 &, Petrushevskaya and Kozlova (1973)2% Porodiscidae £ ORE & U 7= Flustrella JB OB ¥ A4S % Bt
L. De Weveretal. 200 )DENIFEX LT 5.

Rt LI filx, W Flustrella parva (Clark et Campbel) T 5. AREIL Flustrella BOWFTEH 5
Flustrella concentrica Ehrenberg & SRELDOMEEZFF > TV D, F parva DEFBIEEEIZROL > L0 b5,
AT, EER 190um A D 240um. B 30~40pum OFEY T, REIZECARIZERFL(pore) A 5. K
iz, PO/ PNER(microsphere)3 3 0, 8 Y ZELLIKIZ. 5 FL(pore)D & B MK D BREE(ring wall)hy 7 H»
HORIYBENTWVWS. WPIERIZERE 10 225 15um C, B TRAET_HEEED-HELEAES. /|
PYER D2 T O =S (riple-junction)» S X BEZ 6 5 8 m THEBRHI 3 u m OMIFHE ST, B—ER 8% (first
ring walDEHERE L TV D, BREZFE AWM LHkH B &, H--BREEMNLHE ZBRUE(hird ring wall)i3 M (disk)(C
L TRABBRDSNICEHAEM AT, DRERLHRIORESEE BTV 5. FRELE B §-
GUEL B REBEOMIL, TNFRRIMIum OBFETEL SN TS, BUBREE(forth ring wall)h & B4
BbE(last ring wal)IZR.LCPKT. NIOBRBEOHZEEZR Y B\ T 5 . FE=REE L BUREE L OMEIZHN 10~
Bum OELEET, AUIIT IS > TREOHBITIIHRAIZIZ< 2, HERBEL ZORNMDEEE L DM
2008200 m L7225, HEZIRBEH O R BEEE(ast ring walDDRNIE, TR EFNEEN 3~4 4 m QMR T
HmEnTns.

Petrushevskaya and Kozlova (1973)Z X % Spongodiscidae £l DI
0> Spongodiscus MBI, WEDBEICLVBONTEE TARY UK
WETHD Do TWD. ZOHEE Flustrella BOEL-H
KOHEHESEELEMIT R LMo T Flusrella W5,
Petrushevskaya and Kozlova (1973)D 433l £kIC Spongodiscidae 7>
LML EE B ~& T, Porodiscidac FHIH I TH 5.

De Wever et al. 2001)%, 7>27T Flustrella I& & [BFE @ Porodiscidae
BHIAE SN TV e Circodiscus R OFTIE % Larnacillidae BHI M 2 72 '
Circodiscus &I, .0 IZHAEM 3% (larcoidal shell) &85 Z & A FF¥ — 100 u«m

CHLM Flustrella iz n %ﬁf\: tﬁ Vo LEBEST .+ Circodiscus Q@ Flustrella parva O F ¥ .
51 De Wever et al. (200D 433 Y . Porodiscidae B & 3l 37 X4 S S A —
HRETHD.

vKaoru Ogane (IGPS. Tohoku Univ.)
¢“Noritoshi Suzuki (IGPS. Tohoku Univ.)
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feRE D LA EREABES S EH L-EREO THRAHKE{LA

R NN = R M /N )5
RS AA AR BRI AR Rk S R 2
" AR R A

AEAIE. 3SR ERAIARET IS I3B R S U EHEI LA L BT 2 LR ERHMB RIS T
5. ABHEOVHLWS “EEBE"  (upper Cenomanian — lower Turonian) A5 id, WHFLEILG
(Sorlestes mifunensis) D HAHE STV T (Setoguchi et al., 1999), HATII 2 A L2H L
NTWhRWHERIBILBEOERO VD EDTHY, FMi—OhERERBILAERTH 5.

HANSEE “ LERB” b 513 Sorlestes mifunensis \ZHE &, BB T I/NEECG O T A7
HaNse (ki3 1997). Lo Liads, SEEOBEATHERFLCLIS, NHETEL
CKABTHEZ Ldibhrort. A

BRI ) - FOBICHBIEEINTWD, TNoDON— Y 2BEELBERLTHIEHNTE
7o, BEARIIATHEEOWES L RO TH S, FEIZ/NTa=y FBLUEDOL L,
yO=y FORLEMMHIRKEIXAL TS, Fo70bazy FBIPAYTZ y FIZIZH
2RIV AONDL. BELSHIEIR-ObIZkbh b aETbbHo72h, Laio
WMELIEIRLD, Yooy FRETE, EECHAREDRFICEELTVE I EAbhr o7 LI
BoT, COFRRI M) KRR 722y 7BRKHEBTHLEEZOLNS. 0=y FHPBREFEHMIC
Bz ehrb, F1HLRE2KHEABTHA ). RbWIcRG»E V0, B - HOREIZN
HETIIDh LA, &2 70KRK—2 a L&, Al S0 & EW L 72 Sorlestes mifunensis \ZH LT 5.

it LR - #e s E R - S CIUE]  AERT S5 1997, HANE B O H SIS A DR o L HELMILEEO TR
Bl BALEWERSE 146 MBS TFRE 39.
Setoguchi, T.. Tsubamoto, T.. Hanamura, H. and Hachiya. K.. 1999, An early Late Cretaceous mammal from Japan, with

reconsideration of the evolution of tribosphenic molars. Paleontological Research, 3, 18-28.

A eutherian lower molar collected from the Upper Cretaceous Mifune Group in Kumamoto Prefecture, Japan.

Nao Kusuhashi, Naoki Ikegami and Hiroshige Matsuoka
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Paleocene and early Eocene mammals from Morocco

Escuillié Frangois (Rhinopolis,France), Gheerbrandt Emmanuel (Muséum National d’Histoire
Naturelle, France), Hasegawa Yoshikazu (Gunma Museum of Natural History), Koda Yoshiki
(Ibaraki Nature Museum)

In 1995 mammals remains were bought from fossils dealer in a mineral show in center of
France (Millau). This fossils were associated with sélachians teeth typical from the quarry
exploited by Office Chérifien des Phosphate™s near Rabat (Morocco). In this country the
phosphatic Beds are well known, this marine deposit from upper cretaceous to early tertiary is
rich in marine vertebrate fauna.

The specimen was described in 1996 like the earliest known proboscidean
“Phosphaterium” from Thanetian age. The upper dentition of the type specimen is nearly the same
as Numidotherium koholense primitive proboscidian from the meddle eocéne of Algeria but the
size is very little (estimated pound between 10/15 kg). The similar between Phosphaterium and
Numidotherium are on the basis of primitive character. Phosphaterium show different typical part
of proboscidian like the fall of p1, little size of canine and the morphology of molar (lophodonte
with distocrista), also the anterior position of the orbit is typical of tethythere group.

After different mission we could found the locality of mammals in the Ouled Abdoun Basin,
new data have been collected from this locality but most of them (around 80%) were bought to
fossils dealer in Morocco and brought in different fossils show around the world ( Millau, Sainte
Marie aux Mines, Munich, Tucson..). One of the major problem of this important mammals fauna
is to be sure to the age and the locality but the mammals remains are very rare and without the
commercial situation in Morocco the fossils are never discovered.

Now thirty specimen Dr. Gheerbrandt is studying in Paris Muséum are recognize as oldest
proboscidien ( Phosphaterium, new Numidotherium) associated with archaic ungulates
( “condylarts™) and early hyracoides.

The new discovery and recent field studies with the recognition of the fossiliferous level
yelding mammals in the local phosphatics series and the sélacien identification indicate an early
Yprésian age. The Thanetian selachian taxa previously identified in the matrix of the holotype of
Phosphaterium (Gheerbrandt & al. 1996,1998) are actually reworked from the underlying
phosphatic level (level 2).

If now Phospaterium has a little younger age it is always the earlier proboscidia ever found
in the world.

The discovery of other genus of proboscidian (basal radiation of Baryherioidea) in the same
level as Phosphaterium is important and we think now to an early diversity of proboscidian .

The archaic hyracoide found in a other locality of the same Ouled Abdoun phosphatic
basin indicate the early diversity of all the téthythére in the Paleocene of the north African deposit
and suggest that other important mammals modern groups like ungulate and primate will be
discovered in the future in this part of the world.
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RFD U (hEEFHHEER LS, S v~ —) DoERTS
TYobhZa7U0ULE (HHBERB) *

SBARA - BHER - ITKREF - REEE EHKX - EKEY) **

2y o RBOFHBHHER LR SO ENSERTST 53
TUULE (HAREBERBR) O458%EZ T TREHRINELSLHRESOET
FREICEDWT, BRELE. BRIV VENSE, TNETHEATIE 12
DY > bZaAFV U LENR#EEN TN .

N5, 1@ (P2 5357 UALR  Anthracotherium) 4 fBIZE &
BHIEMTESL. INSO4BIRTHEOBELRENEFICKELS, THESE
—KABHDOKEEX (~MEOKEZ) ITEH>TOARFENS. L, Zhb
DAL, 51, B 2ROEER 2RBICEEDSNSAJ5EMEHHD. T
FSOFTVTLABOFRT, INSDO4FBEEIEVICERIGAHETHD, BRHEK
IR R ERE->TNS.

ForZaAFVIABOICAELRIR D O HAFEHOF TR EEH
LU, £/, Z>R5aFUDLBOR TR Y IV EMSERTIENRDLE
W, N5 EEZBHLETEZRSE, 7073 FVTLRIE, £IITHHE
BEFMKRIAIC ORI AT R THERL, SFIZHE - KBL Tho7/=0h
Ly, (ZohZ7a7) 0 LEE, BnEFt~mHtito3a—o v X,
BB HHE~PEHtEOT O R-EFET T REIIFHLTND)

* Anthracotheres (Mammalia, Artiodactyla) from the latest middle Eocene Pondaung
Formation, Myanmar

**Takehisa TSUBAMOTO, Masanaru TAKAI, Naoko EGI and Nobuo SHIGEHARA
(Primate Research Institute, Kyoto University)
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24 DB =ACHILREEF~

g (FIA - 1) - =HEE URBRILK - HEREREND - BS  0 (BH#EK - BRH) -
FEAREA (BHRA - 9EEMF) - Benjavun RATANASTHIEN (Fx%4 K- B) - Yupa THASOD
(FxreAh- M) B G& (BWA - BF) - wW0OEA RO - k) - K5 &
(R VAT LT l) *x

BB AED ¥ L NPESOHER BTMEEIE A~ FREREDL-F o TADFREIIL-T
ST ZIEHENHERI L, FOMBPRAI LA EERIT - BHLTwE. COH, Y414
e THRT MM ZOEH kS, (HHEROERPEZ2EEZLN TS, /72, 20D
I BRI R ORI EELA XL P ThbH. ZOFKEEIRKETL— D
HRIZE BT F AEOH/NE D) KPEROBEEOBILBIEIZE D, B I TO/ZEHO
HABOKHEIEAILR Y, ST XFTLMATORRABEI FLIN TS, LrL, HHE
MR HB 7 27 TRENTEROMILEBIFAELINTB LT, KOS WEREE &N

—/@}E(ild\liﬂ’fef)o?’

A4 DFLERFIALTIE7 I v A =% 4#5[7;&53 PI2& D, IR B L s
DA A S g & SR Tw i, EESIE 1996 L6 7 4 DAL & JLHER
THWIFLEERIE O RS ko, HZCUTOL IRl ZHoMMIILL.

(1) % 46D Mae Soi 25 %688 L 72 BB 11E Archaeobelodon & # Z b i, KGR 72
TARO F RO RET P TICETILY > T2 EEiRY. (2) ¥ 41Ld Chiang
Muan #SL TP F IR %2 73§ 4G9 7% tetralophodont gomphothere (& H) -4 / & T F} -
ﬁ/H&t% ML, COHAMPLREMT S TOHEZATHO O + LEHEHE D

R L F, PENRBFETFORNIELHL. 3) ¥ 4 ILMD Sop Mae Tham #
6(1“777H f‘clﬂti 1> Hipparionini 824 / ¥ ¥ - 7 ¥} - tetralophodont gomphothere (&
SH) REERML, MAHPHREIIAITHLA TV ¥ M1 ILBOBHFE=AY 1 b TldH
bH LV i 2 R L. (4) % A ALHERD Nakhon Ratchasima ¥ %5 Tha Chang D4 K
Ky b3S AH, v/ /708, 7o/, REREL &§<0)7ﬁ’¥ﬁ:§}3%1tﬁ7ﬁ‘ EH
ENTw5E. ThHiliE, 7AXD N HE Prodeinotherium (e 5H) & EGPEPHittn
BEIOESHL AT TN 8 (REH) 280HHMORET T, %Eik@ﬁ%fﬁ%inr
WHEEZLNLY. ThHDILAIIBREBOBETHRESRTEY, Y FEY FAILE
FAERBREIAYTH 7. 40, > FEY MIBWT, Stegolophodon (K& H) DH
B L U Merycopotamus (BEFH - 7Y F7 3707 4H) OIIREEREHELTER L. 2
N LRROBED S b, TR KH~TERIH L ZEZ 0N, IXxrv—D1 57 VKD
LB It ENS, 5%, 197 VKOBRELPDE TR L TR LENDHS.

*Neogene Mammalian Biostratigraphy in Thailand

**Hideo NAKAYA (Kagawa Univ.), Haruo SAEGUSA (Himeji Inst. of Tech.). Yutaka KUNIMATSU
(Kyoto Univ.), Takehisa TSUBAMOTO (Kyoto Univ.). Benjavun RATANASTHIEN(Chiang Mai Univ.),
Yupa THASOD (Chiang Mai Univ.). Sninji NAGAOKA(Nagasaki Univ.), Yusuke SUGANUMA (Univ.
Tokyo). Atsushi YABE (Fukui Dinosaur Mus.)
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RIEBDZ2 T+ /3 —
—IENEB L BT REORR S BEORER - B 8FE—

RFAA HEK - E) **

195 8% ATREDOMR

FHBYWILE TIRE WA DOD % ) OFFIED L THEPIEFINL &, HRBOLS L HETLE &
HTED, HBREHIIEETVLEADKREERM T 2 LEZLNLDT, BRETOHIEL 22 (4
MHE) o $abb, BERL—KEABOL I 2 THRONBRE YA APTER SANIIHELLER Y, @4k
BRRAUKD L) LWHBR THNITWENT 2 ) 2RI LE I EPERTTH 5, #THAROHHRIE
APELWAEI2RIETALDOI T TILRR SN2 BFROBEES LRI LT,

HAEB 4 J&(Ashoroa, Behemotops, Paleoparadoxia, Desmostylus) 5 B12f84 % v 7z, ThE TIXHE X4
BROERKKE O L ICHEROBEOLB LT L, HEFSEMABIBRE SN TV AESICIIEBOHF I
HHTHDo HEFEDNTVIEEILE, HELORKTRFEREORFMICEL OMBE1SH 01 L, I
25 oRETIEFHOE W ICEEDMEDIHNS . W2 2R IZFRO K & MFDOELDHEN D
FITHRDBEZ ENTE S,

ARLFHAB1I2BECT RO BRI GEN L TWd, 2095 9EAMIE T, Paleoparadoxia® & H— &
& P. weltoni® 2 4559 D4K& T, B U IZJELAM % Ashoroal R T H o7z, & OB LB L KL DM
CERZEESD ) BAANOFHBIIVTROERW AN ROBEL LTt Ww) EX L HHT 5,

WMEDREY - BT

[ UHAL H T b Paleoparadoxiak Desmostylus & TIXEHROR Y P Y DEIFD 5, BRI WHILAKT
tdDesmostylus D13 ) BIEEMICEVIZ S 2o 5§ Fi Tl Paleoparadoxia®i ) 254 b % e FEWD
BRESNHCIDEHITE -8 ) LABEWFH L0, EERERCEFHRAPLAIOBRIECYEHL2D
oL, COBHERL-OCREDOBEH - MASELHE L, TRV E SHORFREEX
MTHET 5, FADOFRICHHEODORFREL S LICEORBIBBROF L ELLHET . ChERE
BEOEHEIEL O L ICEBOENL T L HE L 7

KA H A EEFEOREN B 126k 4 BITRIFF LIRS . BB ICREAE (L HIKEIR S
BEOET, BEBR2KAMTELIHELTVE, BETLORERROMEL A D L., HE LT HH
DHBIE . BEALDHBRIHENERD it —HT 5. BHLOMFENTERIIVALZ—EDOF RS
ENFIEBVCH—FERE L AR, —F. B LREORD HIIEHMEFZ LV, MFIIMRE D
Mo Z Ly, B - #HEd, LY REVENOEREPTHIE LI(RY . FROBPRET
Loz hirvFiddkbhe v,

DEORERED O HAEORAOBYGBRIIRD L)L EZbND, TTHEUOEKOLVRRBLEHED D
WA L. RIBEHA ARG SBN D HEENRE D Fe RICHHEDL NI MM TR N LT EtEA R
Vo DWT, BEL M PRVIHTHENRD I LAENEE ) BE LT MBS ML M
EREOMIMBKE THEA LTV DD), RiILERED. kbW 22DV ThHhTHL, RotBHUN ) LT
FROKRRBD &I EEMDBVIEZHOLE EMIZEEAE L bCihE b0, i TIREER
REALD b DIF LR BT { v o Desmostylus & Paleoparadoxia & O I BGAR D ZZRO G o T2,

* The relation between burial position and body posture and the decompositional process in the desmostylian carcases.
** INUZUKA, Norihisa (University of Tokyo, Graduate School of Medicine)
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A 4 4t B ER Nakhon Ratchasima (Khorat) M b EH L-R&H{LR

EA)IEHN MEEIAALEYE) - EFERE CRERBREME)
Varavudh Suteethom ( Department of Mineral Resources, Thailand) - Pratuang
Jintasakul (Ratchapat Institute Nakhon Ratchasima, Thailand)

4 A Jt3HD Nakhon Ratchasima (Khorat) D3R, #J 20km fHEIZIEY S Mun )IIFRIZIE. <D
ZHAME FNICBET S Sandpit (BMRDUR) AHY, CIHLERRE FEHE EBEE e
B WK HKRRE YL EDLRNERLTVS. FELFI200ELY SRITh-5RAE
tBEPLE L-EHBMELEOLBERRS SUBRMREERMEL-. B L-RABILRER
100 RIZR T, FIZ Department of Mineral Resources, Dinosaur Research Center, Kalasin, Ratchapat Institute
Nakhon Ratchasima & & UX Nakhon Ratchasima, Chalern Phrakiat District Public Office (TR E S h TLY
%.

Mun JIIIZBEHES % Sandpit FREBBPEEH 7 HFHY. SHLEBORMILENELLTL
BDE3 A (No. 2-4-7) THA. SandpitNo 4 RETOMBOEIKEL. KB, S 24m
DOFREBOMI~BRE, DL+ $BITOEEBTHS. FEPCE BBLY 9O mLETIIXE
DXREOHERS, B mfHATRRAFRBOEHER::. £-RBEPICHAD ekite ZHEEL
f-. »

EH L TWARBBILRX Deinotherim BEIZLS, L ELBROBKORL ZBENE
#I S EFO4AIZSandpit ZEBL=A, TAEAOBEORFETET TLARETSC
EERLTUV: WThOLRLEE BRSMAERLTLSHRETHY, &<, BEELSD
BIZELL. LAL, BREELIEBELTVILDLFLEAERLALL. WFhIZLTHE
EROTEMLHLDT, REFBILAOHBHMDBEENVLETHS.

BRBBILRX. Deinotherium 38, Tetralophodon ¥, Stegolophodon¥F, Stegodon (A) ¥H. Stegodon

(B) B Flephas Bl EREC 6 SN D, Fhz, KBENEORENAHY, BEEER. i
£ WEERLGEOBHIDLETHD.

4. Nakhon Ratchasima ERSBBEOEHBFRICOVTOSENLRAEILETHS.

188, T4 I—H 54 Nakhon Ratchasima ERBED—ER & BT E D Gomphorherium S0 EE
HAGM> TSN, EHBESENTHETHD. Sk ISYUIT—TOBRELLETHY, MO
BE $E A2 FRI7, AV FEERABEORE BRRITOVTOREHARI LETH
%.
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WIARIEE Stegolophodon (1GPS No. 72698-72699) DT
SHARE GUBERIIA S FAOBIEE - 15 T A AR

EHIRSHBSHETICA N T 2ABM» 513, Stegolophodon pseudolatidens D KT = £ T3 (IGPS
No. 72698-72699) (Yabe, 1950 ). & Stegolophodon miyokoae NFEMREATH I mINEREINTNVS
(Hatai, 1959). Stegolophodon 3. B2 IO HMEE &2 4G U ORBE &£ X 51 (Saegusa, 1996a. b)),
ETFHEAMDOE Y hT&HS IGPS No. 72698-72699 1%, AfiEFHOHMEE 2B T 5B EARORE %%
A5 FETHREREARATH S, LAL. Yabe(1950) iIC L BB/ i0 ik LAME, COEANBRMENS Z Li13EN
2. TORAR. ZOEAIRSNIZBEOERICH S,

IGPS No. 72698- LKL, NEEICK > THEUCBADNEWVIZENTAIHEIZE > TERETVAMN. @4 D
BHAMIZBEBRIZEAER ., Ko T, BHAENELOBROML, B LABEEEITHES, LiL,
IGPS No. 72698-9 OBIKA WL, AR TH D HILKLDFIINho7. TITHREF DL T H %k
RL, TNOEERTAIHICIDHEEOETET /2. BOASHH OBKEABRKTHAEBHFHLTNS
BAR. R (L7UA) AEz2EFTHEMNM#EE. — 8. BEEPARKTREEDICHIBEIE. &5 (L
TN FALEBEFEIRIZUNUERR N, CORE. BOEOIHESEICL THAFIOHEBEZRD /-,

HIOLOKER, 1) Yabe(1950) 1L > T IGPSNo. 12699 ICHFEAET B EEIN/m 1L, M2 D—FRDFETH
5Z&, 2) M2EmM20BRIZX4XTHBZE, 3) M3EmM3DERIZXSXTHHIE 4) M2~3
Em2~3DE_BELMICHENENE, 5) m3IZEhLE bON—CalAiHbHI L, 6) M3IIM
2 OWRHRIZHL TH 60 EOMAETHNTNWS I EREMNHASHITIRH T,

o 1) 13 FABICERINDZAEOEN. Stegolophodon TRIFMMZ T 74 7 1) U LBITHATH
DLTWBRHEERLTWVS, 5I26) 13, FHEEMBEMNTIYE > TWIEERL, VIURPAFIRC
U -HEOMBEREZRELTWS, ThoDZ &R, WREDRAY Z v FI—rnoEINfiEksh
DM ET) (Saegusa, 1996b) EEEMTH 5,

FED 2) 13 Stegolophodon 1B L TR ONBHHE, 3) 1 Stegolophodon N TII LRI TH .
ZHICHLTA) BIRENTHD, ZOHIZBNT. EHEIEEOmM3 (IGPS No. 72696) < S. miyokoae d
BREALREITEMTS., LML, 6) FFT&EEDHLET S, IGPS No. 72696 & IGPS No. 72699 DAL,
FTHHOR/NMIEDOmM I PN ERNTRERLE S 2E2M o EMREC b O LEDN S,

Shikama and Yanagisawa(1971)i2k D S.cf. tsudai ELTHE SN EFEEOM I ERE. INETHES
N7~ AAPED Stegolophodon V&, Stegolophodon tsudai DEREEL (M3) HEH. KEIIZTBWTH—H
EEZTIWREBERNICHD,. TXT S pseudolatidens THAS. THIZHL T, EFEDOM 3 I8 HED WIS
134tod ) APE Stegolophodon IR THBM. KEZITHBWT S. hueiheensis = S. stegodontoides i{ZLb#s &
NBARONETH S ol fietkA 3 5. Madden (1988) 12 HA D Stegolophodon i EMARE/NREE L72AY, LD
INRIOD Stegolophodon \ZKBRIZHH V. BlS LR TIIB/MEL TWB ERZER LW, LML, LikD6) O
BaEM. mEZTERBEOM IITREI NI I ABRIEMN S S pseudolatidens WELLTZEERELCTZHDT
H5725, S pseudolatidens'd, BEDEBLIZE > TEUEENEILEENWZBES S,
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1tEEEEM SEE L AILEAEEFENO A IV H LR 7V E LA E(ALBIREONIDAE){LA*
FR o+ (ALIRAEMEE#H 9 —) - L G Bames (04> ¥)LAEIHALIEHE)

S EEMEE (BOEDS - ZA) OBRWTHENS AN A LB T I ELIROL
GORE XN AEARBEOLBRBLIVOTOHEEEEZENRT 2 Z LRI EFKRED
BOWEALLTRZIVELAR2HIEHOEATSHD, £ LLFEKEHE - TOTHENSBYD
TOHETHS.

AR AR HHRIZIE, FIRSROMRBEENES ML, FTRLDRRH - EHE - &/ R
B Sk - YHBICRAINS. AEARR REBOTHMSEH L. EHEARITERE
i B4 (Thalassionema schraderi %) B XTI BT B EME EBO T4 v a > bT v I
KMo LT, ®iFHE, BXTT.MaTHS.

FIELARIANE, A v HIR, FRRJE AR FXIAMNWAR, bR
ROBEEBIRTANALEREERTZVIN—TT, AF 2020 R 2ABOBRHIPH I Almejas
Fm. (8~9 Ma) i & 85 & 117~ Albireo whistleri Barnes 1984 B XA YU 7 4 )V =7 D Capistrano
Fm. (BHdhgiit) Sh#Hn ) 7 x)V=7 ® Pismo Fm. (i) NSRE I MW HZEL
EEBITINELAREFKRL TS (Barnes, 1984) .

FIELARNIEBNSEE ERENZBENBEL 2882 LE, REMNGZBELEL T
DAEVE, OQEWEEED. OEMIZAMT I EELIROYE, @OKEWAT EHFEE
NETFoh2. £, TOFEBMALRBEELTEOAERARER S EMAHEBFEK, OQOWFHT
KEEE, QEALEBVWEHAZENE TSNS,

AERIL, SEDOYA XL Albireo whistleri KD KZEWHDO D, HEHOTIREF/NEL, &
HEEBAICEELRY. £, ERLCHEVWEZLDPRVWEREDFEMIEE 21D, &
512, BEBLEHEBEOMICHETGNZAROBE LR > TKRKELLHDTHD, HEIBITS
KPBEEDBENELEZRT T LA E S TNRERDRETHE I LZ2RLTWS. L
U, Albireo whistleri L% &, FEADFFEDH[IPPEMICHY, FHEM (aoy
—ay) OFEDOWPREEZT TIEELTVWS. ZOHEEERICL> T, HEOIEMH
N, AT, TAIVAR, FXIANABRELTTINVELARICERELZIEZRLT
BD, TIELARRNICBNTIRENBBEZEG T 5EBRN AN EINAIREEZRL
T3, T2, BELEMEEERECOZEENRRKEZEPTHI TVEIRBEEFTRAI T
WHBBEODBEBONW DONERLTED, 5%, RXAIAMINARZELDIIIN AL LD
BZMBRICOVTEHRMENLEIZEDEEXD.

* First record of Delphinoid Albireonidae from the North West Pacific, Atsuta, Hokkaido, Asia.
** Hitohi FURUSAWA (Sapporo Museum Activity Center)
*** Lawrence G. BARNES (Los Angeles County Museum)
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WD H D4 U T Aetiocetidaell 51T 2 SBHED 5EHE &
HMEINA-EBMEDORER

Zt B (EFEMLaig)eE)

EDdH BT T VT Actiocetidae D B1IL, JRGEH & EEIC, BRI MY —HET >
WATHES D, LW DPERDIERN L2 EZFTH o7 (Bamesetal. 1995, Island Arc) .
EA - (1993, HAMPF&HHES) 13, 0L HFIZFY, @WE - % SHoRE: It
BLT, BGHRE EIRAEMZEE EVRET S [FATSE] W Z R 2 & 2RX 7.

L2L, ki@ 2HFMELERDPOEHELHFAERIZL Y, Actocetidie D — 1 El |
Morawanocetinaell 7 27 € ORISR L HEE AGFEL, EABMIHEINL I LAV L 7:

GEF -, 2002, FISINPISHHETREE) . 02 Li2d ), AL EHBOERDOMEY &
LD THIRY HLENVE L7z, SHETIE, BEFHWHOIERZ L HW T, Aectiocetinae &
Morawanocetinae @ 2 WEI D ot & SiMED IR # 5T 5 .

ELEMFHEHESN I BEHRIEIXRDEBY TH 5.

Aetiocetinae; Actiocetus polydentatus (AMP12)

BH WROOFENTHIIES, W e SRR & B, SRV e SIROIERE, A X L.
i 0 K& RV BB I

B ESEROCTH, A Rk, TRV ERBR, dEEROBm.

B AIRICPLOMER, W2 R ZEkE, K& iz, EvFHSEE.

itk KRB OfENY % —Ui$ D4l fL.

Morawanocetinae; Morawanocetus yubukii (AMP1), B X T, AMP14 (& - HikE)
O AR AR TE RS, TR L < WRIA W I

B CEWVEH, PSS S ASMIAM S EEACOIEE, HYIAENICEIEIL (AMP14) .
W ZATROMM, 56 L 7CRIRE, RVl oS,

O RIBEICHVOHEMK, PR OWI%k, i L - RIROFHEE

£t N ROEEYORE Y & H 2 TiEH.

Actiocetinae TIZFHZE R HIHEE M MWMICBEBMWTH 5, HITRENTHS. — 4,
Morawanocetinae T3, B R M IREN TH 505, HOTEEIIFEHBTH 5.

L% L, Morawanocetinaell 7 ¥ J e FOR B L EDH D, HEIZZ O#IN 2ixE % R
LTWwWi e 58, B - SMEATRT IREMN 2B IZIREN 2 BGE T 5B HAL L 1§
LEMERAZENTESL. 72, Actiocetinaell BWTIE, HOEELEZ A6 b, FHEH
DEM LR o Twi e UL, SHEFOFMGEHFBIISHTRETSH 5.

fig BT 5 GiMEO M, FHSEROKICIE, ek, BEHEROIEHOYE, Tabb,
FARTIDEIN L BEKRD LD 7D OIS E 6 N TED, I T, fHifEFEEOHEHD b
ExHbETHNTHLENDL.
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Reconsideration of the Pliocene tusked walruses (Odobeninae: Odobenidae:
Pinnipedia) in the North Atlantic

Naoki KOHNO (National Science Museum, Japan) and Clayton E. RAY (National Museum of
Natural History, Smithsonian Institution. U.S.4.)

The "tusked" walruses of the subfamily Odobeninae in the family Odobenidae have been recognized
as a relatively diverse group during Pliocene time in the North Atlantic. In the 19th and 20th
Centuries, 5 genera and 8 species (!) of tusked walruses were described from the Pliocene of the
North Atlantic realm on the basis of a single isolated tooth or bone, with the result that these taxa
were not comparable to each other and synthetic taxonomy was nearly impossible. Such
proliferation of taxa was due partly to the scarcity of comparable materials among the available
specimens, but mainly because almost no attempt has ever been made to consider the wide
individual variation generally seen in the pinnipeds.

A number of walrus fossils have been accumulated from the eastern seaboard of North America
during the past three decades, most abundantly from the Lower Pliocene Yorktown Formation (ca.
4.8-3.3 Ma) in North Carolina. Based on these material, we reconsidered the taxonomic status of
the Pliocene tusked walruses from the Yorktown Formation of Virginia and North Carolina as well
as other Yorktown age walruses from South Carolina, Georgia, and Florida. As a result, all the
Yorktown age walruses belong to the single taxon, Ontocetus emmonsi Leidy, 1859. Prorosmarus
alleni Berry and Gregory, 1906, from the Yorktown Formation is regarded as a junior synonym of
O. emmonsi. Most of the European taxa such as "Trichecodon" huxleyi Lankester, 1863,
"Alachtherium" cretsii Du Bus, 1867, "Trichechus" antverpiensis Rutten, 1907, and "4."
antwerpiensis Hasse, 1910, are morphologically inseparable from sexual, ontogenetic, and individual
variation seen in O. emmonsi from the Yorktown Formation. Accordingly, these taxa should also be
synonymized into the latter. Some other taxa such as "Trichecodon" koninckii Van Beneden, 1871,
and "Alachtherium" africanum Geraads, 1994, are not diagnosable at present because of the
incompleteness of the available specimens. The taxonomic validity of these species is still unclear.

Although Ontocetus emmonsi was initially described as "probably a cetacean". it is definitely an
extinct walrus. Therefore, the second species of the genus and distinctly a sperm whale, Ontocetus
oxymycterus Kellogg, 1925, is removed to the physeteriid genus Scaldicetus based on the suggestion
of the original author.

Ontocetus emmonsi exhibits extreme sexual dimorphism, suggesting that the species might have had
a more standard ecology for polygynous pinnipeds like the modern sea lions. The geochronological
and geographical distribution of Onrocetus indicate that they lived in temperate water during the
Early Pliocene and migrated northward along the North Atlantic Gyre at the time of or after the
closure of the Central American Seaway. Ontocetus appear to be extinct by the end of the Early
Pleistocene in the North Atlantic before the arrival of the Recent walrus, Odobenus rosmarus
(Linnaeus, 1758), from the North Pacific via the Arctic Ocean in the Late Pleistocene. Why
Ontocetus became extinct without issue during the Early Pleistocene remains unresolved.
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Vertebrate Paleontology and biostratigraphy of the continental Permian and Triassic deposits of North
Africa with particular reference to the presence of pareiasaurian parareptiles
Dr. Nour-Eddine Jalil* **
*JSPS Visiting Fellow at the National Scicnce Museum, Tokyo, Japan
**Faculte des Sciences Semlalia, Université Cadi Ayyad, Marrakech

The continental Permian and Triassic localities of Zarzaitine Serics (Algeria) and Argana Basin (Morocco)
arc famous for their vertebrate faunas. In the 1950°s up to the end of the 1970°s these localities have been
prospected and an important material of vertcbrate fossils has been collected and brought to the Muséum National
d Histoire Naturelle, Paris. A review of these fauna is made on the basis of a matenal in part hitherto unpublished.
A particular reference is given to large pareiasaur parareptiles represented by an abundant cranial and post cranial
remains recently discovered in the Argana basin.

The Argana basin lies in the Western High Atlas of Marocco. between the village Imi n’tanoute in the North and
Ameskroud locality in the South. This physiographic depression called Argana corridor™ is 75km long with a maximum
of 25 to 30 km width. Eight lithostratigraphical units were established in the Argana basin: the units T1 and T2 that form
the Ikakern Formation. the units T3, T4 and T5 forming the Timesgadiouine Formation and the units T6, T7 and T8 that
constitute the Bigoudine Formation. The fossiliferous sites are from the top of the unit T2, the top of T4 and the base and
the top of T3.

The Zarzaitinc Scries outcrops in the South Eastern Algeria, ncar the border with Libya, between Ohanct in the
North and the Erg Bourharet in the South. It overlies the Late Carboniferous to Lower Permian Tiguentourine Series and
is overlain by the Late Jurassic to Lower Cretaceous Taouratine Series. The Zarzaitine Serics consists of two formations,
the Lower and the Upper Zarzaitine Formations. All fossils are known from the Lower Zarzaitine Formation, more
preciscly from the Lower Sandstoncs Member.

The faunal list of taxa rccovered from the Zarzaitine Serics and the Argana Basin includes: 1) Pisces
(Actinoptervgii, Dipnoi. Actinistia); 11) Amphibia (Diplocaulidae and Temnospondyli: Capitosaurnidae.
Brachyopoidca. Metoposauridae and Almasauridac); and i11) Amniota: Therapsida (Dicynodontia); Pararcptilia
(Pareiasauria); and Eureptilia (Captorhinidac and Archosauromorpha: Prolacertiformes. Rauisuchia. Parasuchia,
Actosauria and ?Dinosauria).

The pareiasaurs are a distinctive group of primitive, anapsid-grade. reptiles. They develop complex
specializations for herbivory and are regarded as one of the carliest clades of herbivorous tetrapods. The
parciasaurs were restricted to the Late Permian (Tatarian). but werc abundant and cosmopolite, they are recorded in
South Africa, Brazil. Niger, Germany, Scotland, China and Russia. The Moroccan pareiasaurs constitute the first
record of this group from North Africa.

The preliminary study of the Moroccan pareiasaurs leads to the recognition of two taxa: a Pareiasauria gen.
et sp. indet. closely related to the South African Pareiasuchus and a new pareiasaur closely related to the European
parciasaur Elginia mirabilis from the uppermost Latc Permian of Scotland. The Moroccan pareiasaur and Elginia
mirabilis form the sistcr group of the Kupferschiefer parciasaur from the uppermost Late Permian of Germany.

A comparison with other continental Permian and Triassic faunas has been made and has lcad to the
recognition of four taxonomically and stratigraphically distinct faunas. The nectridean Diplocaulus minimus. the
captorhinid moradisaurine and the pareiasaurs support a Late Permian age (probably Late Tatarian) for the top of
the unit T2 of the Argana Basin. The base of the Lower Sandstones of the Zarzaitine Series is dated of Lower to
Middle Triassic (Spathian to Ladinian) on the basis of the occurrence of capitosaurids (including one probable
cvclotosaurid), trematosaurid. and brachyopoid amphibians. The metoposaurs (Dutuitosaurus ouazzoui.
Arganasaurus lyazidi and Metoposaurus azerouali). the parasuchians, (4Angistorhinus talainti and Paleorhinus sp.).
the aetosaur (?Longosuchus meadei) and the Placerias-like form dicynodont (Moghreberia nmachouensis) are
indicative of Early to Middle Carman age for the unit t5 of the Argana Basin. whercas the actosaurs
(Paratypothorax, Desmatosuchus) support a Late Carman age for the top of the Lower Sandstones of the Zarzaitine
Scrie.
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mEH R (Yanguoxia) OEMIBEEMLA

M #F (BERFERER) - F KK (HRAMESHER) -
B OF— (BHELDESYE) - #& &8 (PERFERSEHEESY S ARMFAT)

H &Rk (Yanguoxia) & »EH T2 EMMbAIEZEM (2000) ICX->T, EHE - BHE
CEZSNBZEH, 40U EDMEZNE. ZDE, Duetal. (2001) DPEMAEEZIT, [
i h> & 10 ZEH (Site 1~10), 286 D EEIEZMEL TS, BRE, EESHIXFEICSite 1, 2
2B EHE, BHE, BHE, BEE, 2 L CEBEOITHB LU EMICET 2k~ Mst %
EHTED, BEICOWTIX Li et al. (2002) TE#EAETo>7=. SREIL, FFZ Site 1 ICBITHE
MBEELE (T#F) ICDOWTHRET 5.

BHEOTHARRIN B, AELHEOROBE (Hekou Group) (BT 2 IKEINE
THO, BE, VTV —riEOHBEEENRONS. F/-, COBEDLA 1 m FODE
BT LAESD, DERICIIEEZWMEEHELR LTS (Dueral,2001).

T XN Site 1 DERBHIEE 2 1785 (Trackway A,B) 2R LTH D, HICMBEHTH 5. Trackway
A (TA) OV DOHIDEEHNICIZE 1I8LELONBENFEH SN, TADETAEIX, LLTF
YT RENE : 195 cm, EHAWE : 184 cm, BHIE /ZHIE : 1.06, #RiEMHA (F2i58L B 415
DR TA) 73, HE 914cm, #HHBE 1807 cm, M 1 159°CTH 5. Trackway B (TB) I,
EHIE : 21cm, EHE : 24.1cm, TEIE/ZHIE : 0.87, RIiEMA @ 84°, 5K : 106.8cm, 8
5 12048 cm, A 1500CTH B. £, TA, TB TN ZEFNOHHEOREER L, 11.9 km/h,
127kmh E RESHI LN TE.

. Trackway A

3

L v
s — Ll
Trackway B
5 .‘ 2. . v 3 ;

Theropod trackways at Yanguoxia site, Gansu Province, China
Yohei Arakawa (Hiroshima Univ.), Daging Li (BGRE of Gansu), Yoichi Azuma (FPDM), and Zhiming Dong (IVPP)
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EINELESBRERERMARMEE CR SN2 KATHO L
BIE B (WRERESENE -
WEREARSEME- £ TVRET DTS —EL TN EENS L & — REHENPRER-

FHREABETRISFLUREVJNED LREABROI AN S BEMELAERALE, T0O5594 S
TEHHBAD M ELAMELL TS, CHSDPTHILREROL vIL Y7 7iige. T ERP RSO
TTRS VRN HTHLRBEROVER N S IHEBORT UTFHENSRON > TIVS,

(1) RENRIS0cmAi kD NN SIKEESTEH : vV 7 I TR, 12FKOFEFTFULETHEN SRETH
B 775V PN —TIRREOEFTULTHISBITHEMNREREINTNS, ThENOHD
(E. BEIORZ - K& & - NFRE, HERORE. EHOFRAMBELTH S, chohSPREHBEOE
BAITHOAMEEX SN D, Alexander (1976) DA ERICLYBERL-HEBMEREIL. FiEOUISEEY
20km, HEOHMSEERHBKMTH D, CNSICTHOA—N—-F v T3, FHEI LOMBRBLE
S0cmMH2mTHH I EMNS. ENHFHVOPREHIBRENER L U TETLULBE. #THBICHIRC
BB RTREL. EAARICMUTERICEMN 2 -RETH T END,

(2) BENR20cmAikDRENMSRBITH : v Y7 I TIRIDY A XOBNMBZENT—8. O
RPHTRZEATRRINTIVS, SNSRI ER (1) ERIUIBHTRO/NE HOEMEO KT TE)
DiEEZSND, MBRENEE L-BOBTBHER IHRVOkMTHS, 5O IENBHI—HER
& THOERSTET. NHBHVOREORIIE>EY LR,

(3) RENEIOCMATRDRBEIMNSIEBTH : v VY7 TTRIDYA XD BEBMERRREINT
W3, Thom b, TXRTORHDELZ Y BZENDBOEI—EBAT. TNIIZENRI2cmD) BEND @
YUHBEFFTLTLWAITHBTHD, JOTMEELERE (1) LRAURRT/REMEOEFTHOIM S
EZ2oN3, HEBHEEIHENI2ZkKMTH D, ZEOTHBRECA-—N=-5yTLTEY. THORH
BIE15~30cmé—ZF UL, EAORIEIEENCIIBWCENSDD. —BEaRICBEIEMEINS,

Fhe, vV 7 72TREBERIO~I2CMOBRBFROEZ LI-BENBKRICR DN S, BROLIZNEED
CIE=EDIEOH ENHREN, 2EOEREIEOENSNREHEBEO D LHIREIND, RENKGIMODOAR
MEZH>TINSHI EE, BENBOENMFRE (XFBEODEERRLZE) BEDH>TNSHI EMD., IhlI/h
SABHBOEASFRBFICBYHLARICDIONEbDEEIONS, EALEAT SBEREILE<LED
+#EE. 2VHOTIEHEOMEZADEEZAONDS, BEHOA—N—5 v 734 <. #THBEICH U TEH
BICELKERICESVOAN > TEHI>EBAORESEETE S,

BAXDOEAOZENMMO NG AT, EMIILIER. ROT. 4t BREICRIERANEELL. EED
PEEEZRVBOBHLEEEZEZIAOND., Z<ORNBELEL TS, B4OTHOREEERMTHS
N, ZEXKOFHHSHE LA-BIEE I EI2kMTH D, CNEFA—-RAFSVT7. 94—V X5 K,
Winton Formation mSBEESNFBREBORY yE— RZBFIT/-RMMLBH SHREILERTH S,

YU 7 7 TRINSDIENICH BENMEIMASEF RIZES D /NREMBADZENENE< H 5N 5,

(4) TEWBOIWLRERDS (ZRENEMECM~70cmMOSMBREISRREIN TS, SENK40
~70CMAOABBENMSEDTH TR, EAOHAMIROMSLEN o7z, BEMRIOCCMEKRED H DI, #H
EFRTHOELHBETHOODOORNANHEBEINS, NERLHOEFEEBAE L TONPFOLLENES Y. B
ENRIOCMAROZENI. AICLBZENMHEZEZIONDIBOMNIEILAETHS.

(5) BHAOBRBOEAITHZ TR TS BEMEBEILEK. @k FE. F—RFSUTEENLR
DhHoTHY., SADILREINSIINMASNDIBDTHS.

* Gregorious behavior proved by theropod dinosaur footprints from Upper Cretaceous in Mongolia
**Ishigaki Shinobu (Hayashibara Muscum of Natural Sciences) « ***Hayashibara Museum of Natural Scicnces---
Mongolian Palcontological Center, Academy of Sciences of Mongolia Joint Paleontological Expedition
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EVINEIEWELRAERVT « Y AMIVE AT R

$hA R (REAZHEEYE) -
W B AR AMNE-T L JABE7 AT - JIVEENFE L 5 —HEAGEYERER

T INVETEHERRBICIIAELEHICEBIET THRE LY N7 48
(Campanian) MEEEIZHHLTVD, ARBEVREH TS Uy N7 7 @57 i
Sii7o 7T N AENEBAICER L., NI LHEABRERLVEET S, ZO L
FRBEIET VYR FIULORETIEIANA U7y 7Y XV LVIDRERICR b

A, METIEIT 4 oI ANEF IR FIMIRIZHM LTV S,

KEERBFEYE L T INVHEEYFE ¥ —HRIHEHFRAEKRITI995F,
19984E, 20004EM3E, UF 4 A NVEREL. ZLOFHIMLBEEZRER L,
AEHD D ITMHIEFERE T 77 P T AEMBZEL, ToXFed UL AELERL
7= BEBEUSNTIRT =, bH5, HAHE. BEINBRLREEHEL,

2000fEDF/E CIXHE NI T, EbEbicoIAKSOKRE NI bR %
FERLE, ZOEXRIIER (L3E. AI5AFT. &F. RER. BKF. /2 KE.
EELE) | THEOMMMWEFDEHUBFRFEIN TV, EIHEE ST OFERME
(BDENEBRL TS, EHEPIAHD, BHFIRV, OEEORELEIN
ZLV, RIREORIFIIES|IFRIZELZY, RREOZRFRIIEHEBMREIZEL
2V, RRE BB BEEHE TS, EREFOAMGFREIEREICA BEHRT D)
Platynota®EBIREFE L —HE L TWWBH, FEAD Platynotall B35 Z & (X
HENTHD, EA/NORERNDIZIFEEDOPlatynotaN E SN TV AR FERIZ
—ET BRIV, FERIITHERENES ., BREICE» S 9 aiRIFRENE
<, EENRZELARELIREDFEBREEDBZ RONSD Z L X, Monstersauria
XVaranoidea & DIFIREFLHEEZ T2V b, MEOILBHLETH 5 FREMEMN
1A

*A new lizard from Upper Cretaceous Udyn Sayr of Gobi Desert, Mongolia

**Suzuki Shigeru (Hayashibara Museum of Natural Sciences) and Hayashibara Museum of Natural
Sciences - Mongolian Paleontological Center, Mongolian Academy of Sciences, Joint Paleontological
Expedition
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NFE HANF 2T ML BRENTTT REY 7L IIFIZHONT

{5 /7= % & (Department of Geology and Geophysics, University of Calgary. Canada)

NFF Y RIF 2T AHEMHO FE A FHSTR--R Bearpaw Formation 76583 & /= BEA
ZHEDSOT, 27 RV IARB T L A IAROFBEFA LK NS, LT EIZANE
DEES DT VA DL AMEARRBENRTVDIE. 7 A Y AERE L & L THF+ 7 TGS
O D720 &R FEIZ A A A SN BEA G D 7R, TR R IR 4 &
W2 E RN FORFRERIEF A TV B85, HHAERBEICACE LTI b L A Kl | 7
VoA H on ZBUICET DR EFICENRTO D ABAI I F F DORT R—rHEH LT L
CHAFTARAE LTIRYID TR S,

AETIZHONTODIKEDT L oA N ZEiTE A E A LM ZHIERAT L S h s b D
T, FICHETORFRERH E Y R 20 00E 0, £7- REREO IV LORERESNE E
W RPN HICR SN TN A7 i I SN TERVIRIBIZAR > TLEATHODOHRBIRTH 5.
= v/ SHDEAKCOV T Z Z 2 OFIEREITW > THLKZ PO LB A T8 7 L
YA TN ABOERTOREBERRIIEE Y 005 5. RIFKENKEMN L VABEAKTIE, 29 L2
LW SIS I DV TORLY D3 11 FRIGCH A RIRE & A2 o T,

ERA DT BT A FEPIEOICE D & KEADPEH UG A o 3=T o Lz L, L
KKEEONBERN S RO o7 T L oo A8 E LTIRBBEROBFENLOTH S, AFEAE,
BN OB o S BRI NGNITFIZ 722 > TODRETHRFIN TV, HEH IR S5 L2
SAENTEIELTHDH, WEKIFE FHOR/ARERRL TH Y | RO KL BB TETDH D,
PR A BEE L72RETR S50 . 80 U LOHEBE AMRFEN TV, FAMTELCHIEE
NTHDH, MO RLT X THAETTETH 5. SEIROTINE & &L RBH LR THRTESR
IR E ST, b I B TR INE DR E A HE A TV D 7= DIl 2 O DIREDSINEE T 3 5 A3,
(6RO SR TE R L OMBRAMERICMZ, BEOBFRLBBRION L ¥ - HEELT, F
o & BT AEE &N, 2 KBS O ONMICIEY 423150 AU ELEEh T,

KRBT SMERTO DA RTS REY UL AR LHBERDONE SRETUBRLTALE
ABKLIMITHSH, RCEDRR Tm (CEL T, BIRROTT REH 7 A RBUTIEIC
WOHONDEE L OHRICINZ, Bk 9 ADHD L (FINERDWIEMDH V) L TFHREOMAL
BHFEICREL TSI ERE  MMOTT REF TARBITIRONAVIEA L > T 5, £/,
BOPTHMICEMAROSNIFEOMAS DY LME T A ETICHRENTABIFRICA N E &
NTWALLTTREHFIAARDEDOHIE S B » T D,
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BAYEOR-BHER LaILHITETTEH00?
ki (rk - B) - A B3 GLBEX - B) - 45 k- LA )

?ﬁﬁ%kﬁﬂﬁbf%@ﬁ%mﬁﬁﬁorwéz&@%hﬁ&@b<ﬁm%i%@mﬁﬁorwé:am
##Kinvbé.:@tb#ﬁ@%kﬁ@%ﬁiﬁﬁ&ﬁ%k@?fu9~Kﬁ5a<rﬁ&&f.ﬁ%ﬁ
RETHRL T LE-TVWBES, BETIIENICRETHS. AFRTIRED T =R —F{ER, LM
U L BB A O K 2 ER L BICED L ) REBOBEBFSE > THOH 0 2#H~ .

B4 U = (Crocodylus niloticus 2 I&, C. siamensis 1 It., Caiman latirostris 2 ) "o E#BLICLEHEBOR —F
(FE 15 BT A REY A B X OB 2 ER LBEB L. S8UAE~~ Y r—xF VU RE T
Pothts BT5=0—T7 AN Y=, AP UTA—REETo. BHEBYRIEIEO LAICL
=HONOBIEEMEL b A Y T N—RBEToI.

MG OBBRIZLY, V=0 —BHERIIAETIHBCL > TUTD 3205 A A3 bz (1)
RSHENEERICHETE b0, QAKILBHERFTICHETDILO, QT ARFIMNBETIHOTHD
(HIFEHE, BOEOoSLTE L CLEEFRUAORMFEBCR LN, BVWREERHS. (2), QLA wmiT
IEORGHFWIIEET . ME L bEERIIFEELRVD, FELTLIERIORY. ZAHLTOFA 7T
BEIFIEETEBCRONAFEHBEOBEZN LTV, AR M FRHOBRIZRLND X O EEE
I &F, BE—IERIRICBRMERCE — AR (LM — &V D 4 @ilE %L b Oft & (direct insertion) (27 ={Zid
Bbohlky. WIS b S ORBMGETMICL RON2BHEREHRGIZE A ETFE LRV, HEY)
FOXRFEMETOBETIE, V7 AREDPIHE LEFIZELS 2o TV DOZERITE, ITHBAEIRF LFE LA
BE2LTWS. BEREOALHUNZMAD DO EMEBEIXHEICHETE, LRI >OFES A T HREH
DR X, ARCHEHEKTOFETRATIOND ZERHLNIIR T

S DICHIBYI R ORAEHE T OBBE TIXEOHBERIIPRAER L ZUADRS TRED. 7 uRrR=a
U CIIBRT B ORE G ITE & PATICALS LIRBNIE T 5. IS TE 7 A T e a2« 7T ok
EBIIHAONHTHD. BNy 7 —RELRROSHET NI > THIE K VKM & 72 5. BADE AL OH
A TRAERIIBMOREFMEBEZWE, —BHEETH. ~NT7r—2ABLHMICRA2LTHERS. 20X
D REFIOE VTR EROAICR O, I EERBICHEFET I L) 2B TIIRLAR .

UEEY, V=BBIUTRLL TOEKRBICBOTIIRMAERIZB T 2B O/REFBI R, ~NT7—2RE
DEN LEREDMHEFF (B EA) XFOANLTHLHANAFETHS. ELEBTHLEL DEESFOR
SIRIREFEINDDT, 7o P —THRE{EATEOLONLROISEAFHRAZHETE, EOICRGET
ISR TE D afREtED E.

Recent Crocodilian Bone-Tendon Interface: Applicability to Fossil Bones
Suzuki, Daisuke (Division of Earth and Planetary Sciences, Graduate School of Science, Hokkaido University);

Murakami, Gen (Department of Anatomy, School of Medicine, Sapporo Medical University), Minoura, Nachio
(Hokkaido University Museum).
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(F2AT729vOR—=0) —RAREEY > 23N SHUTD
FIAPERBBERSE L —BEERSYLLE

TR (BRX - - &) **

AL, 2001 4E 8 F 26 A5 31 HET, A AFBOY > ZalsHlikcH sl E7—)
RINTHRESNZE IEPERAEERRRZIBNTHLEEDIC, 203 )PFUOZEBLED
WEEEEZRIBRE/EL IIKEZORBOBEEZTHLELEBIT, TOHBEON DHDEY
ETRELEY DV aDHLWOZELBFHBMERIIOVTEA LY. 2B, EANTEIER
EEMEOBEARER L HRKEAERMRBERLEROLAE BRVFELBICHEIN, 03
WAEZBANWEFEWEZE2RLTERATIRETHS.

BI3RPERAEERIRIE HEREHNSD 100 BOBNHFICLD 52 OHEE 30 DERS
—RENTRONE. EITRENRRERE LT, 1 G Maisey DHRAESE, H.-P. Schultze D RAEHE,

A Tintori DRBFEEE, BRAEOT 7 OPERRE. M. V. H Wilson DILT7 XU OHERR
¥, A Lopez-Arbarello DT AU A OHFERRE, G Amatia DPREREFRE. J. Nelson ORAE
REORMRBEOHBENH >/, BEMSIT, BEIFAFELELPHFHOSITAOHEILAEITDNT,
A - EHFNLDEEFERO=ZELAELAIOVT, IIENBBEARA RSO =ZELXHRER
LBICDWTHEELE.

8 H 27 BRAFMNS, RFIIEED Pmuz REHETH P al A ILEBKRT 2 A FEK
B (ZEXLPH Ladinian) OBBOREL-AREZBR L. ZOMEANS. Saurichthyes
Archaeoseminotus 72 & D E AN, Neusticosaurus X Ceresiosaurus 72 E DRAER, BEICEWE%
© D Tanystropheus &\WVWH 70 MY D)L 2K, TOMKREE RAEE #BEELREORIRAENLA
DRERAINLEND. FO%, ZOHBOFHEEMLE 2P L /=% Bernhard Peyer D IHFRITIT< .

28 HH A HMS, FFINOEE3Ikm ODRAJF D MEADKERFEHT, AV TAKEERS.
FD%, AV TG EMAE(Musio dei Fossili, Meride)iofT7&. (b4 F7 v X—0 LW ER
205, MEED Ticinosuchus DEITLERMN Y VRNIZENTWE. £, K 2 BEOAERD
LA EBREINTN . Zhid, Kuhn-Schnyder (1964)DSFFE L 72 E R T, KZE WD Ceresiosaurus.
FDRBED/NE W 7 FHD Neusticosaurus THDEWND.

30 HIZZ 5L, A1 ¥ TIEORY =/ OEEH BT 2 Ry /F0FEREEWEE(Civico
Museo Insubrico di Storia Naturale, Indono Olona)iZfT&, (LA ELBREAMDERERS. TOHE, N
H— /) DRERD Ca'del Frate Site ENIH/NIRBRA)TFHEREDBEEERD. ZLORAFLAEDERE
RENFETAREND. FDB%, XH— /G EHEEMuseco Civico dei Fossili di Besano)iZfF<. A
D) FRIREED Semionotus 13 E DRI, Mixosaurus &S fEE, Tanystrophaeus &\ D70 M
DIIVABRENEL - .

Ry, Y2 alCHUOFESYILEICDNWTIL, BirgenerallZksd HEY T I A 1989
F£3AFTTOENDID 5.

*  "Triassic Park” - The 3" International Meeting on the Mesozoic Fishes and the Triassic Vertebrates of Monte San Giorgio,

south Switzerland.
**  GOTO Masatoshi (Department of Anatomy, School of Dental Medicine, Tsurumi University, Yokohama 230-8501, Japan)
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GIEREHEFaEL 707> BAMEE Phareodus B DR
BAEE (LAMNERRE)

BIEABHOZXEBLAED N RIS RBAETCRE. PAITVR bUFORS
5, WAELELL OBHEPILENRAEIN TS, ABLLAIIDVWTHBINETIFI7
£} Sinamiidae. /53 1)V A A F} Pachycormidae, 2 3 7/ —# A} Semionotidae 7% EMNEFE I N
Tnd, WTFENDHHHARFPHOLETHD., FELFH>LABOHLBRINETREINT
Wwiah-olz, SEHZCERINEAREECEHR. B EMhE LT > TRESNTNS,
MAEFRIEADOLONIFIEIRLRBTREINTED. XHEF. HEF. BTHE. HE,
Bz, BEELAARETEMOMEE. RER. #HHEAE. LEEVAR—DOBEIIHKEFINT
W5, O, BEEPCHEREDEHLTWS, BRIZIMAEL. EHBEITRERA
MEOHEEHEEETH S,

AT ERII LA, THEDEN, FTHIIZIBROABBREEORILND 0. 1FIFKFE
WCHREDODEFAETHULS, THIHEVWTADDRINERAS ETRLR, TDLDi
BIROBEEOMETLIZT OTFB (Osteoglossiformes) BAEICRSNSBHTH D, FTHEF
BRKEL, ¥AMTFHFFFIF v XHEEHAE (Notopteroidei) LD H 70V FHBEHEE
(Osteoglossoidei) IZHERIL TW5, BMEEEICIIHEREOENDH 5., FIBEBIZRTHIEL < .
BEHEOMICVFROIEARNH S, HIIMETHELS. BERIIHARTH D, 1ZITFTICE
2EBOBEND S,

ATERAMMB L WRTEHFIEX Y 0O U FBAE D TIL Phareodus BIZROGNEBMTH 5.
Phareodus BE1ZI3ALT A 1) 51 DEAF D Phareodus, HERED v JDWEFHHET 7 1) HBEZRO
BEFT AN SEH L TWS Brychaemus, — X b5 7 OihHith S @iEitt o> Phareoides. LT
LT AV A OBRMBERLD Cretophareodus 18 ENH B, ZN5DH B, SEIDILGIL Phareodus
& Cretophareodus \TEB% EEZ SNBM. FIEZEFT THOMBREREENEZBTL DOEILICH
MNTNSE ZEPHICERDEAICANIBENDD I ETHRBE IR S,

GEIDOLAT Phareodus BEDBRE DR THHEEBIIT ST MSRIDTOODTH Y.
Phareodus Bt A R LB (Hiodontoidea) &[T 7 RHBETHDRIRENEZRTEE
MMERDEEZSND,
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EESTPRPEREHOEREBEY a4 U U REHOILE
WEF b3 CGEKBRE) - L8 - BFmiET (EAHE)
3 A N VA N

FBREEBOPEIFROBTE, S REROAELENFEINA TS, Z0OEMIC 2 BROEESE
AP RAINOTHRET 5.

INLORITRY, BEE RBHAKEL TO2BHETOFRITREREN L <. 2 BERRAMBCRES
ND EZELLFHROERPAMBOER LR EN X2V UAH =¥ RBERO VY I/ VU EILAZREEZ L
N5 =X2RFEAEF=27Y '7%‘{1mfxbx’chﬂi’*@t@}ﬂ’a'&‘éb\?}dﬁit:iﬁfﬁ LIcIN—FTHY, Vaqyo
VEUIAR S GRAE TOMRPORBRIIEL AMLTVWS.

YaA4 T BONBUIRED L ZARRRELL TV 58, AHFF TIX Johnson and Patterson (1996) @
SBRRICH 7. O LDEV AL T RRY aA T VHEREXF Sy A U HERIIHTONEN, 4
BIOALAITHEABHTE LRV E VI BENL Y aA TVHRHIBT 2 LE 2605, Y as/ Vv BERIZI
Bathylagichthys MO H% G ¢p Bathylagichthys i & Bathylagoidesl®, ¥/ aA T @, "HIVAFE
VIUATVR, VAL T VR, ¥V AL TV, /YL TR, Ry FA VAL TVEDTREST
Vad T UREICST BA, Bathylagichthys BEO NS L OFEHMAIRIEEHEAZBE 2L ENTWA. 5RO
LR ERBERFOXKZROBENLRBEL, THEICREEZFLZRZVWEWSIEREEZRE2LWVWHIATY a4/ U Uik
ICEHRTHD. 8BREIIT Bathylagichthys BETIX 3-4 KL2DIZH LT, YaA U VEIZTRTOED 2
AKTHD. SEIOERIZEZEEIIARATIEDHIN, LVEOBEEANBELUT I Y aA TV VRIZEHDIDONE
Wi LERD. YA TR T E YT BN E PR K ORR L ORBITSEOLE TIHBET
RV, LoTEDRBIGEZTHOIMITHEETERWVAD, BRBOENOFRBLTIONRYTHDILER
5.

*Deep-sea fish fossils of the family Bathylagidae from a middle Miocene bed in Sadogashima Island.
**Yusuke YAMANOUE (University of Tokyo), Teruya UYENO, Hiroshi NODA (National Science Museum), and
Takayuki KUWAHARA (Meiji Consultant Co. Ltd.)

B ik

Johnson GD & Patterson C (1996). Relationships of lower euteleostean fishes. 251-332 in Stiassny

MLJ, Parenti LR & Johnson GD. Interrelationships of fishes. Academic Press, San Diego, xiii-496 pp.
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A RBORZBOBEHEEIROFHE ML R IR
- BIZEFDEAD R avHARERIZONT

BAEE - R - dEARR— - BRI
(* FUK-BR-MgE. v+ BGBRETSZAMAREE. v ML B REEHE)

KB OL ORI I, BIBHEHEEY L SWARFKBRFEIBAI/H LTS, ZORE)IE
M. BILE. BE. NS, TAR. RUEL VI BBICOE29BEOTRBMILENEHRR SN,
BEINTVD, ChODLRICE > TRENLBHHIZ, RECHERAF LRV LBAKIONTILOR
X, EPHRFHBACEBVWTEURAMIIFFICEEREMTH S, TORLRAMOPT T, BR
JFIROBANEE T, EH GOSN, EHELRCOmMTHRHLEEMTHS, ZOEMTIIAR
DILBEBHFICELEHTEH, a4 BREOEFFRUADBERIEA IOV TIL, ThE THRIZTD
hTwiehoi,

4 EIRAEET TRIBAE LTV, THEMLEOERZBEETHILLLIC. 2I06E80NAH
{LRICHOVWTHARME OWBBRHNE2ITo7z, FKCHEAELTI2HATRBHEZITV. 100X100X
90cm OFITHIZH LT, (LBEDOEH LI-MBEHEICTEE L. TORKRBON-FHEBHYELRIILT
B L 72 EOBOILA T, 666 HOFHBMILEEZEDLZ LNTE, ABLAIZED 92%IZ KRS 620
Thofo, FHBWLRIX, YR 22ETIDERNOENL TS, ZOWERIX. BECRRE
DL, ERILETRTIENOENREED L E A bNE, TRDOLEANKI L > THHESIHOBEN
HRINTET, BRLEOREHDEDR L LEDICHRBL, RESNICESLbOEEZLNS,

EHLEABLEELL A/ BAROEHAE L2 DLW BRSOV TIE, AV FYa vl
(Channidae) P HDEEZ LNBLANELFEN TV, BEAXPLFEIZHOMLTCWBBARED L
NVF— (Channa argus) DEBRTHEEBEFITHLER, FHFEAL—HKLE, B, #A T FVay
BABEREACRARSALTELT . BELRL QWAL TBASNE LD TH D, FDOILAIL.
BHFHIZIA UV FaRAENARICOMLTWEZEZTRL, AN LIIFHO TOBREF &
2%,

—FT. FAV /Y a UROBAROYRIINTHER LIZESINTWA 79, SEIOLRICILE
ATERV, TZT, WIIOHMIE>THA T NP a VB (Channa) DBAER L QBRI %1T-
Tro FORKER, BHCHTBBEOBMICL > TRIZS DO N—FITKYTE . ZhidthoABEER &2
Lo ThRENILIN—THFFEFBLERN I, (LAOHEFIOBBERTIN—T LB LR, BE
WHET7 T EPLCRHTHIN—T LB OHEB B Lz, ZOKRT. thosBEHIc k- TRER
TeRIEOHE ORI OB LEESH L TV L WO HBRE XT3,
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MR LHEORMPARLCHKESE Marginatia-Rotaia-Syringothyris Bt 4 -
TEOMMARCIESFEREE 7+ —F LOSEKK

HR#M— (FEKX - ®E)

MBELFEOMPBERE 7+ —TOR»THESEREY  BEKXCRAOHER
THHHB, ENOHIEOPVWTHINETIZE (Minato, 1951, 1952, 1953; Minato and Kato.
1977) , # (Tachibana, 1956, 1969, 1981; #, 1963) , HiR (Tazawa, 1980. 1981a, 1981b,
1984, 1996; Tazawa and Katayama, 1979; Tazawa et al., 1984; Tazawa and Miyake, 2002:
AR, 1984, 1985, HR - KiR, 1979, HIR - FZH. 1986) HIZ XV, FICRESEHEN -
ERFYHIMERITOATE ., 20T, EHELELOEHT I E KL
RE7A—TOEEYHBEFHHENEL, TOBREHEFENERICODVWTHERS.

MMt EFRERMEOBET R TMO L (HK3) LHBAMEOEEBDH~ L
W (AR2, AR3) M5 i, ATHI R K% Late Tournaisian-Early Viséan OB 2 HIL & 1 £ &
+5. £ T, Marginatia sp., Rotaia subtrigona (Meek and Worthen), Syringothyris
transversa (Minato), Syringothyris sp., 4725 Marginatia, Rotaia, Syringothyris ® 3 &
BNEETII P HAEDHBENICERINS. Thol3PEOHIBRREREZETHD
KD I 2THHILEFEEHESTIRTHD.

pEHOMMARLCH 28X L, L5 X (North China Province) , # 5 K (South China
Province) , £ = 7 ¥ [X (Himalaya Province) ® 3 2O#HXIZs53 T 5 B (Yang, 1980,
1983, 1985; Yang etal., 1984) . b FREiF o _RY T EPH —F ) 2t OMIcH B
Kih—HERmBMEXO—# %2 &8, Syringothyris, Marginatia, Rotaia, Grandispirifer,
Balakhonia Gigantoproductus 72 ¥ THM ST o 5. BHARKIER —FHREHAX, HF
sl EHEEHRXICELND —#H % &8, Eochoristites, Martiniella, Vitiliproductus,
Lochengia, Gondolina 72 ¥ THE S 6hd. b7 ¥YREIEFA-—F Xy FE#EO—
# % B, Fusella, Ovatia, Eochoristites, Marginirugus, Syringothyris, Rotaia, Tylothyris
BRETHBEITLND.

Bt ¥ oMM ERLH I E 7 + — 7, Marginatia, Rotaia, Syringothyris % & #-,
Eochoristites, Martiniella, Vitiliproductus, Lochengia, Gondolina, Ovatia, Marginirugus %
KLZemb, EFEDT7+—FICBTWE L0025, BELKAIHABRLOE, &
ML LFRFIESFEORFERERBICMHMEL, RiL-BEXHBBXICERT 2 PFHMRIA
~EgOKEMO— DR L TVWhEHEEILS. ARLLLFOTHAREIIRE
ELOAUEESEEL, BRIECBVWTHRLU-BRABMEOTHRARRICELUT S.
MEdt LRI R FICERT A 702 FXx o b THDETHR (Bl 2,
Saito and Hashimoto, 1982; Taira and Tashiro, 1987; Ichikawa, 1990; Ehiro, 2001) , # %
WHBEHILL LEABFHBICHKRTDIF S THD LT HH (S LU, 1991 Isozaki.
1996; Maruyama, 1997) i, WFh b HEEMHBFAICKY L2V,
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& A [E BB Hat Yai ML DB LB ERY €/ 1 RMea

E)IE .2 (BHE A - AR - BB % GEMIK - FB) - Apsorn. SARDSUD (% 1 JttH) * - Wirote SAENGSRICHAN
(7 1 Hham) ¢ - SEMAE Lk - B) ° - ARE—ES (A - HERFE) ¢

A RVFEERDPLETIHET S THBIZIEERDILLSAAGLTHED., TOHRTHY 1H
i3, BARFE. FEVEREEICHET DT 20T &M AEREaER S S U TN
EMDOTELOMEEDENEEDTNS. ZEHTIE. Anderson (1916) T 2P =HAHLODH
HA Y DITEEA L AMIIZE - BE XN TEL. L LAad 5 SR B DWW T MPaliontologic
von Timor] % TGeology and Palacontology of Southeast Asia] FOREWMAD N TORENHENIH D
HOD, THNE TEDOENLITESD TH Tdh - 7=, HAE. Ishibashi et al. (1996). Fujikawa and Ishibashi (1999)
HOWHEICED, F1IICBIBABRMUNERT T/ 1 FHOWEHRIZBADDHZN. TNo &0
I A OERR. T T /A RIZKBFEMEIFNRRAT U T WA ALKz & & DEMRFF
IR BRIV ELICES TRV, T0D. HAENRBERBEICDOWTOEBRNIIROREIL. 5
BOYRMET OT O LEP Lo THBITHETHIENZ S.

AE, 7 BEEREEATICLS 1:50000 MEHKEER 7O 27 bOBRT. &1 1E &
RIS D Hat Yai HUIEOD 3 M (HY 13, PHI3, HY16) K DEIBEDONART & /1 RaEG.
INS5DOT7UE/AREAEENLULHMIE, EROHEK (& [[HHE LR ERD 1:250000
Changwat Songkhla & Changwat Satun XI#G) TR TR & SN TW A, iR E 1172 1:50000 Hat Yai
E4dE(Sardsud and Saengsrichan, 2000) T3k — X)L A% Kaeng Krachan FEHIZZH SNTWS, BEA
DRTFEIHEODRL BN, HHEMLRBOEE, HYI13 KD Adrianites adamsi. Adrianites sp..
Agathiceras suessi, A. girtyi, Agathiceras (7) sp.. Miklukhoceras sp. 7%, 7= PHI3 BL HYI6 £
Agathiceras (7) sp. WERTEL. INST B/ M FHOINETALSNTVWADL NG, HYIS
S OBELIFHRI AR ZR O UF RV LARGTH (Bolorian — Kubergandian)Z/r¢ &5 X 60
5. 7. PHI3 BEW HY16 MHEH LD, BOL D& L TREMARENS PIHA) LK
%R Agathiceras (7) sp. DHTH DA, TD 25D HY I3 LW UFIFAZy MZEEh2 &M
5, ZOT7E/ A RFOBRS RN ALKPEDHBDTH A S, Hat Yai HMIIBEE THENEY
DALLEHBRENRERS . AMIRTOT 2 E /1 MEAERBRGIIHEREHSMITS T
HWICHERTHDENZAD. BB, INST /1 REDD B, Adrianites 1EI35 1 EHRATIXYIO
WS THY, Adrianites adamsi & Agathiceras girtyi O 2 BIZDWTIIEIN Y 27 HUIR THI O 8145 &
5.

AMETEHAEOE®RE, K7 OT7HIBICAT28EOHTRT & 1 REEHEE & Bk,
WAMMBBICOWTHRHZTo2 &I A, Hat Yai HITOY >/ 1 RMEAREDORBHERIEIT L —
CTHEEBOBDERSPTNWBZENNM - ZO T EVL Hat Yai HUEAS Sibumasu (Shan-Thai) Hht
BENTITMETHETHINROREXFFTS. LMAL—AHT, W7 o7 HETRAETICY 1h
R (Nakomn Ratchasima)/n & D HPEH M MDD Mikiukhoceras sp. WHERHIKT- Z EM 5. Indochina
M EOBHEBEZOND. L, BUNARKT B/ A FONEHMBEFHOMHER TR &RV
T, UIFORBEEZREDTHHOBHAEZRIMIINTOLARNL., XoT, FHKO2VWTHREDZLD
LSRN ETHS.

SGEOUERIEHERMRICLDERML XN TORFIFMILREDEWMBREY. SEEEWE, &
M7 D7 RBTOHAMMBEXOLE, FEXEBHPAY#ELEEERLEORYIZENBIREH
3.

'Tate Paleozoic ammonoids from the Hat Yai area. southern Peninsular Thailand
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ANREE HIUMROFRIERICBT B " Teroria antiqua " DILEERIZDONWT

FRERS (EPTHAELCERE - WEEE QR
- IRERRE (ALK - )

" Tetoria antiqua " 13 Kobayashi & Suzuki (1937) I & D " Batissa antigua " & U THEHFBS AL O BOICHBEX
N7z 1990 RICABH 51 ALEHARN. AUEOFREBOLEREZTV. " Teoria aniqua * 1ZFE
ENHBRANKBICENT DML LIED, HURENBLSERTIIENEENER S, ChBD
EHEEIGREETRICHES. UTIKINS OEMIZBITS " Tewria aniqua " DILBERICAIN. EOERE
ReEZI\n,

T BIUAOERICBNT, " Tetoria antigua " 3RIEEZSVORARENSRBO . £ DViviparus ZE TN
DETMS. B D Myrene tetoriensis & & HIZ, BARBTEEL TEHTS. SMHIIRUHAEEZSDEEAR
HTHD, HERSBHBESBRAZHETHON, MBEEZLARICL > THERINEEZSNS. 5T, B
HHEDEREFT XS,

RIZHENSIBBE DREDEW " Tewria antiqua” WNESH-, IRICIREEI20mBEOEENH D, B
BRELAMAHOND., COWAREERIINKE~RKETHRBLALZEELZ SN, KBEOR(ILAZERL. 1k
ARORRIIHBRBEOLBIZAOE TR TS, " Tewria antiqua® OEHFPEIIAFHICH T 58 EAICMHE
T3, ARV XRERL. KBORILEDA. MEEEATLIHROBNEGDERETHS. =
OEMERIBHBVEAELETHO. DVA T SO0ME. DARER. ABARENKBIZEHLTWVWS (5
A1 ACEHRSPEREE) . JOILAMD 513 Myrene tetoriensis BB E S EWTBMN. " Teworia antiqua " 13
ZRUZDNWTE N, EOMIZ, BAKELEZ SND Unio? ogamigoensis , Nippononaia tetoriensis 72 E DR, £
LTREU YPKEEEZ SN DB HDViviparus onogoensis DHEV, KA ERKEMNES L TERTS, L
MUBNS, ZHAEBOREAEIHNUBOILEEFARICHEASTHD. BHILLTNE3H0HA5NBMETIE
B0, KEOHYEZALVWRUKOBVWEEIHEORETHEILEMNLEITH. ZOLARNIERERTH 50|
RN, R THEEEZI OGNS,

PAED 2 W TOBBREEREE LW B & " Tetoria antigua® [T Myrene tetoriensis & AL ENEDIZHAL
B, FOERIZNVTHOEMETHS. €L TEL RMMEEREZETHSLABIVENTIEMNHS. £
LC. Myrene tetoriensis 7S BEMZIERERTILAMIIBNTIZ " Teoria antiqua " IIE<EHLTEST. K
ARBEADHMNEHTIEETH2EHLTWEN,

ULEDZ EREBET D E " Tetoria antiqua " DEBBRIEIZ Myrene tetoriensis DEREBHETH BEAKELD B
SREMEL, BKRETHRL, BAK-FKERBMIEESZ 5N, JHUIEIRRSE L, BEEBHN s
YN EREIC BT B " Tetoria antiqua " BRI DOERE L ITTWS, £/, "Teoria amigua" 3IFEWERREL
TIRREYA XMKREKERTH S, TLTISI, BOK—-SKERBIMNERBESTSENERENEDBNR
BTHBHZE (Remane 1958) 28X 5L, EDOAEBBORRATHS. 5%, I HIT "Teroria antiqua " DILEE
REWEL., TOERREEIOFMICHOMIL, ZOZKADEFKITED 20,
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AN KRE LEEE. MBOERHERE BB BT LaEREEORE

FmE i - MAREZ P B SRR

HEAMFE FRESICIE LMEATERATH I EMAN THRERERE ) BENSHL, £<OREHILOEE
HT B ETHETHS, BICHE CRERREEY BI) T3/ BEMEEHIEMRRS 8 L TRESICER
. FTHE2ZTESHICBRTE3EERBTMH OGNS, IO CHABTRENBRTRERROT TR LM
BALERAMB SN (Tashiro 1976) . EMERICBIIBRRELEEMTSS. TLTLAERSZRTHD.
EEEROEAYCOROGEBEEX A LTEERENLEEAS. YHMEZ2FUH ./ BEOLLGERIIDNT
TR (1986) 2L > TRHEINTVS. SRIIZONMBICBY 3 ELEMMEEROAERIIDVWTHRET
ZLEHIT, TORERBTEMAMBIHEICK > TRONBBRITOVTHERL LiTcn,

FEOWH BBIITHLD., RAENSHED. AXERORETHIUHEIIELL. EhMRLL. EHAN
EmeLr%, ZORSESRIIVITEMERE. VTEREDERE. TLTABR~MBE2EM X TIUREER
L. BHEZETHS. Z05b, BETYEREIRSHEDERE. TAEERARAE. KB~z 1K
BTEURSEE (BBEaHE TH.

HATEEDERIITALD. FIT7RABATEENSN Ty 7REATBEAERLTS. b 7SR
BREMSIFIAMOD Inoceramus amakusaensis WAL UERETEL., BICEZHOEALH 5. NEYI7RHA
TEBERIIRA L= hF. [ amakusaensis E5ERID Glycymeris amakusaensis ML 2 XRIZH & 38
SNTEHRT S, 2Oy MZid Macaronichnus BDAEVHEBICE SN, FHUNIRWETH B EEX
S5 3H, I amakusaensis i3/AFBOBHMEN AN,

TRRRARESEBRIDSRE LA, MNBERILRRHEBEYOBRDELISRDILEZ NN, KEHY
B3 Z L <. BEWRRET DM/ I LATHS Inoceramus higoensis NEEFTHEL TRASH. KO
PRI PORICRONS, LML, 72EFM MIEBEOEENEN., ELTHICAKE Pa—IUELi=
BENALNS, ZORERICIUGICEENERET IV EREREZEECHRD., FERCREST3 AL
AREMEEEZ SN, ROFTRBESEOMMARELIUTVS, HEEOEENTVWDOIEIY =, v i
EOBREHMIZEE O NS,

EIEBEEDERIIMNO SHRTESIEZ 2mAS4miEEH 5. EEHAILVETEENRELTHD.
THIZIARERCRIESNAON, SLREEFICEDAERMLEBDEEISNS. LERAEZLL. B
Ophiomorpha sp. MRSHEBETH 5.

FSREESEIIEDERBMARSASNIN, IRTEEEEBEZIONS., ZINSRERE-KAZDRLE
T 28EBMIET (Tashiro 1976) Ao N TS, BBIIERL M. BIZk-oTRABOLAZSL RiptS
KE2E<EH. HERBLODBIVBRVWREN SHAEHMBICHAEVRIVAAE D EEDN 3,

FSICBIAMLAERERHLAEER. BHEELBISNZ0RFICHRIEATHY. RCEFERRAERIC
BENDZHEBHOCANEEDOARESEND ZBET. AR E QLEEEEEHOEWEIYLE DB
TROND LRV, 20D, ABICEGINHEOHRMBIT, BRICHBERANE->TBD. B2H-
TEAEEYNERTIREL TRBI BN LI ENMA S, ERBIEARIITXTHRBETH D, HFBL
DHBEDELS, BEIPICL>TEBLPTOEELEZRBEICARLEZOONHERYPICHEBL. HEBEER
MERE L RICHAMRICHENL DBRWERBACERIN 2 EX 505, SEOEMRELTIIFUZA NI R
PICBITBILEERZLOFEMICRITL. M/ BEEOKEBYLARERLEEBE2LIDHSMIZLIEN,
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b #idi D & NeocardiocerasDEEtH & & D EH

A ERE (c/o JLITAZE)

1eE S ER | OFHIKI03BDRERBIZZHOT v EFA P EEHELTO AN, thick
gD 1VEID -1z, SEIENAEFF L FX/EENeocardiocerasD i & 2E L 1=,

[Gl@E D i EAmmonites juddii Barrois et Guerne, 1878 DEEAIX T /NX . BEHE
b ABRILEH. Spath(1926) 1T H k8% 3% i) 7c. Kennedy & Wright(1981)ASEE DNiddle
Chalk BEEEREED LA 155 & JPHI% 048 L7, $54>TCobban(1988), Cobban E4~(1989)
DKREOPERAE~BEMBOZHMSEORERHFERICE &, BXBRHHEL T
Lo Tholdt /<=7 v LEiEAE XS L BBOHZone)iCBE L N. juddiiid i
LR orEE LRI NI,

JHHEEORIIRAB L BOKEIPENIBUL T 20, hrhEFERES. EW - "
PHEANELSRBE L. £DERGRILE, oL b KEIDE, NOHsEs - FE - &
DEREDETHRINSIN, FrlEERET S ENBHETH 5,

Tk1038BED T € / 4 KEEHZEBERICEuomphaloceras septemseriatum # izt X h
Bo BATIDOHMSRIEERNBOEHIBEINTVE W, B ZOZEHAED 51
THETH 5. thHIkI038D EALICN. juddiiHABE I T 204 < LicEBb R
Bk s, #OHEIKIChiatusFEEDAHEMDHH . ThiZ C/ THRETORBSEIK
FTWBEIEEBIHHENHD, XLICFLVWRINE#EINS,
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ITHMEERREE T EFA b Baculites tanakae DEFERDHEE
dBE2 - B# 7T TEER (EHPXERERBEARED

REBTVEFA MD—DTHBNF 21U T RHESRNERNITEHUD VD MFLETEERFED. N+ )
FREIL. HRPOLBEABRNOBEICEH L. FLFEOELERENSEV=OH, E<HSBOEEIILL
ICEDNIBEL—HBTHS. LHL. ROSVBRINSROETRRICRFINLHAILELS, BEALETART
DN BE & LTERT S, F080. CNETEIHANAERCRDERENTDON. LHDIERAZERD
BEREFEETETICHAENSESDONL. SE . EADOEIBEDOVTINF 1Y T REDOHHZED ST,
WEAEENS THYMNRDOOEERETALALRBE/NNY -2 (FOA MY =) ZBOMNICTTEHI EMARA
RTH5.

FLTEHRETIE. REREORIMtAZE2S<SUILEED LEMRRER#H LAS (lowermost Campanian) T
1§oN/- Baculites tanakae ZRRMEE U TRY, ZHOBFEXRDHNSEE. EEERIT TR 43 @&
ARGR L TEMEAEMICBIT L. CORKXRTIIEAMBEERN S, £7 Baculites tanakae DRFEF/NY
—EREXRTFEZEBNTS. TLT. TOFBEHEINLBER/NY —ITBDWT, Baculites tanakae
DAY SFIDRBRORIEHRTEL. SSICFOABERECERZERICDOVTERETTD.

Baculites tanakae DRFEEII(ZIFRVVAMATH Y. REBOREK (1) RS H OROBERMNISRBEK/NY
—EWNT B EMNTES, Baculites tanakae DREDBRE (1) &3S H OBIRII—REAKDBERIT/ALS.
FhWR, —DDOEXROHEMBERFEI—RBEHOEROBEEICL>THERINS., FLALKXKEZDEERD—K
BHEEEHS TN, BEREBOVMERELZTENITRT IENTETH S, ORBEILINE3K
REZJ/Z7LEIC7O0y ML, ARETD. CORBHEGEEES LTIZRT Z &I12EL > T Baculites tanakae
CEABDORAR/NI—VEBERTENTES.

S HICET U Baculites tanakae MBREET/NT —DHR LIC. BEELEEXRDORS H) & REORE (1)
ZEREDLTELILL>TERODLRR () EHMB T I EMAIRETH S, CNICE>THRALKESD
Baculites tanakae DMFLREZ —FEDREICL > TRY A XTLICHRBZENTES, B2, hF
TAAMBEE S AR RDRBED U PREMDOLEROIA I /OB - ZRHSAEEICLY . BEAKRE EIEA
WMERZEREUE -RIATEIENTES, COFEINFAUTREOHE L IIEHE. HD0IBRKOBEE
DHOWBIIHICENWTHIRATRETHY., TONHECELEEARTIRICEDTH S,

® Breadth (B)
>

Io Height (H)

el

g " 2 " " 2 5 " " 2
0 5 10 15 20 25 30 35 40 45 50 55 60 ‘mm
¢ Actual Shell Length (1)

Estimated Whole Shell Length (L)
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TAEYL T ABEMOEEHIZE O NS BEREELR L RFEERIZONT

AL (RERFRERE AR

CABRET »E/ 1 FOBBEREOTBTH HHAHIT, 78 ICHERSE) 2RO HTHL L
IR ISR DR L ET A B L LTEM SN TE L. L2 L, BROBIMIC Y > THRIEMRESEMT 2L W B
BICBROERS Y. BRICEEoTwiw., —F, #ESREAREL BRI > T (EAsRLN, #
DEEEENYOLIKILEHRTH L L DO TEBL TV 3.

AWMETIT Y EF 4 POPYEMHL SHEMORARIZEH L, BAERAEELZ LI BETLAICH
FRERBAGNY LSBT DT AELT AWEED 4 i | Desmoceras (Pseudouhligella) japonicum (¥ ) <=7 V),
Tragodesmoceroides subcostatus (F 22— 10 =7 »BE). Damesites damesi (I =T ¥ 7 VB~ h v 1= 7 &),
Damesites sugata (3=T T 2~ =T L) 2i8BAL. 4 ORI T T Desmoceras FI T, 11113 45
g, I EAZFUETEDOMIZ=570E, FFIXMERA S EL Uy Us, U=S). Uy, | LILEBT 5. SEARIIMEMASA & 3t
AV RRAR(BER) 2 MS LR THCHOUMIIRRL TV 22T ABEERDIS>ORE LB ELL,
YROWNEE LT, BEEZOL TROMAIVEE (FLE) OBREER. F/2, 320800 THEME
LGRZEEL TOABDRGFECINL (P KED) % HHE, adoral il & apical #IZX53 LT, #hEhizD
WTHEBERIE ) HELOESVERL. 2OHE. BEFORI 4L b adoral fl, apical HIOMERTEKE
ESRIHEMT AMAFR O MY, MBERICE T2 EEREZOMMOEER, HMIlLhRe2@EM»RONET
EhGrd o7z, B2 X Damesites sugata (30D 3 FEEIXR% 1, 4512 apical fHIOBEIHMMNIEZ . 72, BED
BIREBHOMBRIRTOMIIBVWTHEKREL I TA28HAR AL, —HT, #E8E0EE (K) X
B R E Il T ISR SN DD, Desmoceras (P.) japonicum DI FFE 4mm CHVOREWMNAT, #%
ERPEBIIKEVIRIBEFFOATRL L.

61, DAPLERTAFAELIATEHDI L, TLVET VB~ F =7 VD OEEFEHESNT
WA 3L 1 HEIZOWT, ROAERVESIZHET S N TEATHCCERHECL232&BINZT2. £0
AR BRSO LoD 7 BRSO, Ih o EEMISCREMAREETT A I EIZHRZ VA,
Tragodesmoceroides subcostatus & Damesites damesi (33T X TOFUE ETHERFEMZRT I &, LV OEHED O EW
4 % Damesites sugata (3L TEWEE A S AT A EVIIERESBELNL. IALFEFHOERIIREHRO
R/ Sy — ORI R L HFT 5.

adoral{lll
U4 S-_—S) ® - S X
§) U 2 oS L e°\¥ h O @ E
G AP ¢ .- Y o
LM J 0 o s> 2
S S W S g U e e ™ (¥
, o o
) , wh < & » B
& 7, N N -
9; VS D ¢ o Ei=U [
L Q) C S
O . Q
~ © ) IJI - 7
2 o~
.| ~ » o -) » )
3 ) S
Imm - A\ e v
apicalfll
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At HEE PR HIRAL RIS B 5 B H ERBF O BRE

Bk BGUERA - B - AR BERK - B - BH ERCGEEHEF)

L ERRRE R, WAL AEZEETAILTALNTEY, B2 6% DR
FIr o TRBEFHB I UHAYFHHELS L INTEL. 2040 TH RRMBBILBO TN —
M, BETBET7VEFA L - 47 €T AANERRRE R T B2 ERHIREN LS, BER
htraryre LGEBESNTEL BEHIEA 1962 %2 k). Lo L, bl EEED
BiMC, S A{LARAWORYELL T B Inoceramus amakusensis & I japonicus B "] —Jg
' P OHRESND EVIILEMIFFEN R FEERZEETHS. TGMHEFTH, KK
(A e B ep s LR L Y AT A CRIBESY £ v [ - A A, 1969) A7 &
BLERBMENTEY, SHIBELELIECHBOON TS L, Mlihif & DA dEH &
NTER (FE1985). 2D &9 LABBROMERLERN T % RS 5 20T 1T -
7:.

AIETIEAMOBRERMIZED L, TEZ COMMEZREIHEL TEH L. K
BoOMEREHEOHBIEORMIZL o THE-MSIT O N, FAEE=0E EEERFERBNEL ORI
EAITRHBE BV THMAAEATH A0 L, KRR TEMMICL > THELTWD I EHHL
e ol BLIRBXASXBIEERL, TSI, FEFIGINE, LIS & L,
SO EMIC 1 B EERL THEHE 527, HILROEEEL 2600mEHES NS, HF
DZRNAGFDON— + LT 7 KOWAERTE L SR, PIATTEEIBNRREIE 3 Bl
DBLTHEHLTEI EPbhros. $hbb, TRIT 7 RLLEDSEIN EHARAL
P AT NIE 2 M TH LMDV, £OKR, FItIRIBOBRFIE, # 30km #IZAL
B A EARIBIZBIT AR & KER, BIEED (1958) 12X B4 MIEO N ARG =
v b (Mmn~Uk) &R THD I Erxbirort.

RiltiE 2 (1962) &, 7 F 2RI EFIZBWT, BB EMR L IO TENRE
N I amakusensis & I japonicus ®3RPLL, b 2HD A /¥ T L XADEFHRE L FHAER
THIICEHTHI LSS LT L2 L#AEOHE, EEMICEI2EKOMBIZL 2BF
DEMDH Y, ELBENERER LTG>T VB (Ug), THAI > N=T B (Uig) &
MO A=y MWW TEA I EP b o, F 7, Heteroptichoceras obatai,
Hyphantoceras orientale, Damesites semicostatus D%, CNF TORBIFINEH &, FD
RN E SR RIZIL o7z, L L, SRIOMFXMIGED) &, #hFh Ug~Uh,
Ug~Uh, Uf OETAMBE L TEMTAZ LN TESL. ERILBHEDOL v JH HEH i
WEMTELZ L, AR FHBERIEHENTHL L2 BT TVDS
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BERRMICIAE > - THEROSBLE TTAREME ] ORR
EERR L A BOTE/IY DM D
THEELE (BamKE - 8

:nif®§%%§%¢btbtﬂﬁﬂlb,:&ﬁﬁﬁﬁbwiﬁﬁmﬁwbtn,
Bl EERRERATEILICE T, REBESBILLTEEHV SERELNE o
T&7z (FHE, 2001a, 2001b) . ROBEE LT, Z0L ) RBEEEIERT LR AR
2%@:&%%it.:@E%wtb,%ﬁﬁ(ﬂ)ﬁi@iﬁ%ﬁ®§§mﬂﬁy&
ZEBRUEPORECDI-IAERHMOIK - Bl "Z L LHBELE. ZOK2E, —KAK
ZRWT, (1) ABRIPBBICEHKI LED-OIIARLEHTHA L, Q) AFEER
DEFRCHEEIIARLEHICREICET D LRAKIC, EEERBELEDLARV LA
ELZ L, (3) £RHOZHRIEEL AERLEIICE— 2 2 D2 EBFO% LEAES
THMULEET TEZZ &, DHLNE o7,

RFHTBRL, BRORMOD H H1FHME - BREHOEERRXLIRE, A (2001a) I
W-oT, RELBE - EEEKXOMEAESDLRICLY, “HEHOAEERXY 16 1KY L
To. AHFRTIY, BRAREE (T HARRLXX T X HAH) LHWBeh %5 K
EREBYMRE (T )T HAR) REZMIOAFER LR, H-CTHELE. F
o, BELOIEROARY, HBEBR/LRER, TLTEIICABR L KB
FELOHERER 10D FA FIZRSS Ui, HEHE - (LAEHOER L ERYEEEEL
EHl L, XRICEVHBRIETHBHL2EFH L, TNFLOBRICENREFIOAE
EERXZERA LKA ELE I, i, FREFEOABRMICI _HAMSERLTW
TerEINEBHEBILE. ZLT, AFERERXFATLERBME A 7D 1000 FEHT- Y O
g%, AEERZELEE, AEHZR{EELEREL, ZBENOBEEE TOERNR
TEIZENTENEH L.

FORE, ZEL»OBREE TOEBKASKRILEEDOEHED 032 THEIDIIH L
T, BEAEIIIRKRME0.62 L7220, ZEREEIRELRLCLRVISELE. —F, =&
O OHEE COARHBRIEBEDEIENRILL 032 THLHDIZX LT, BHEiLHE
BICi3092 &2, RRVEKRELR-T. #HiZ, BERLEHICB T REIR~DLEEH
DK « BHEALE, ZBL£UE, THBRERORPTHHEEREVTVWDEELD. 0k
212, BEAZHFIIHKEROZRIEBRLET LR Tho7e T L BERTE 5.
BARBIZH B L, Bottjer & Jablonski (1988) , Jablonski & Bottijer (1991) 72 EIZ L » T
MMINTE, BENOPE~DEBRRBEN Y L1217 T, HOREFRA~DILK
LHRETHD GEHEIEA, 200la.b) . TOAPRBIEINTELDOIE, ThETLRER
BEFOITFFMLTEZ2LTHY, DIRDLEHEDL S 72, {LBRREFIZEBVIZVWRE
BECHELERL TV _HABOZEREEZZBR LTI Z EILREARH 5.
Wiz, BRERCATENEIEHCHBICHREZBE L ZINETORER, ELXAHY
HEOEHMNEZENE (R FE) LWVWIOBRITERFNZORIURTH- (FIZIT,
Aberhan, 1994, 72&) . ZDZ i3, £HELOLEB A BUICFEMI H72HITIX, YR
L, LRIEVICKWERBFOBEELZELRTHIEIRLLRVWILZRLTVS.

72, ZHBBEIIEDLN-AMREREOSKLE, MmoBRKBEHYWE (Modem
Evolutionary Fauna; Sepkoski, 1981) A =B EZRUL L KR BB LI ZRLTH
D, LVEXKLRASO—HE L THBEIRELOTHEI1E LV, Flxid, FHRERED
FCEVB TR bLEREIN- AR 2 ELEE, BEEOBMSFCERMEILRLET VYR
$2 (Balanomorpha) OHI (AFEALKH) , BWEBYHOP THIMEDREL FORR4ER
& U THE{L Lz b o738 (Clypeasteroida) OB (B =ALDIILH) , HEMEERE
HOLE (ARRKOKDY D) , RicH =y F2HIELEERASR
(Teleostei) DELWEEE{L (ABELEMAG) REPERTES. Z0XHICAELE
IO AER TR LFERNEE - -BRTHY, ZO—EOA XV MIL-T I8
RAEIEMEE) OBRNTELR AL RRTENTES.
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KBFTEICBITDBINR NI EF P avrm (U28H)
DOEZESHNS RADIRELE

ALUFNEL - RS - EFEE (RIRAKRER - BREEMERD)

FTHREHFHOARBIIESRTEADNSEHEETLSAMT S5, KEEIZIR
(LENZETAZETEILASNTNEN, JZDLABBBEIEDIINVDHD
DHEBICEHRT S, KEBICETH UZIAET (1949) ik > THOEEA L
SN, HF (200IMS) BABT T TV OEEBOSMETEREZRH SN
Uze FIARTIEERFTALH S BILBRATIINTI T, REETFHICELRT S
NAINHINEH 2 ad I —OREFHZHSNIZL,. ETNERETS
Bbans v —omEREZRHOMNETHIEZENE L.

RERBTHICBWT, 2 BOU_OSMITIIHENDHD, 2 @LHENTS
& 2 Bl HELLABRVERICOMN S, £/-. iRz ALT 280y =
MIETZEEITERMBO—BEEZRNTHEEL RN, KEME & LR
TRNZAINADNREY 2 a0 ZHNEENICRAEIZERT S,

IWRHHIBIC B WTEBLEOBERCERELLEIA. NAINDINRE
BWBRICAERTHARKRBEEEHITEL, Y22 auriddRvEnEEIC
ERTHRKRABERKICERTAZ EMbh ok,

BEDBHINAINANBERFBUBOERE OB HM ST &
WERL, 22 a vy ZEBUBEOERSHOEMENSHTHICES
T3, REOHHTIE 2 BOU_OMBHSENER LRI NEL . £ EBE
PRELUTHICHMEHET. KEETHENS 2 BOUVSHRETEI LIZIFEA
Elrn, KEBTHHERMEONZ /NN BBERBEICOREELTE
BLTWeEnREMNSH 5,

FMADHERITIE-, KEBTHOHEAMZBL T 6 EH LI 7 BORE
RDOBWARD -1l EERET D, BILADOHELEMNSBROBARIZIZHE
KENRDPDRERLTWEHDEEZISND, TNSORERIIKEEDEBIED
AT7NSBBRBRAMABLICED W BKELTB EIEHITE S —HL. Y%
HEAWOREL#HZ D E<LHB L TS AEEMENE N,
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WRRERSICETIDIV_LBOES
PEEFEE - dL)IA3L - MEBEER (RIRX - X28R) - & R¥— (EX - 89m)

M, =T P ABFFORRIHEN. B O E-O 6B % MK ED TNt S KR
YT ALHEMTITERTIHENERIIE->TEE. ChSOMETIE. B —42 2
DFRICH I EMEEOE L Z L AERBORFERECRRROBEN SHEARD &2k > T,
BUSEBHEFRRBEOLRZLERHEDOEBENER OKFE - KL E) OB LICE W THTET
STENEMOT. —F, CAEHBMYRTFE L TOMED S BBAICHET &2k > T
B HEMERZEICLERRRSIE 022X dIC8bNS. Zhid, Aildk oMt
ADOHE. ERVPSBENEINZRLDIENHELL, BILEOBEABAEMNED & FRENE
HIZRBDBEDHENIZEDBHAD. LIAN, VB EHRMPKRTELTREEEEDDHTE
NEBHMEATS. VHORIEROT L — bEAEDOI > THREN, FL—hLRicEK
DR (EHE I~1BmmPEZ TS, MEEETIKITITULES 2H, MFofuiitaid
ENTHD. Liz2->T. JZHIIEDRE BlAREOR I OREHERITHEBMR T (K
fbR) & WILEREDIVOREMERTHEMIN T (M) KHHTIEZEZZTENTE
5. &oT, VZOKLEBE NS OMMATORHEZORLERET DI Ltk > TRAMRZ
HETOLAEERXTESINDH LAV, FWETRAIVIMLEOINS OB EBEGOERE
HETHILICE> T HHRBEORREZOENSHBL — T AEZRET DI EEHIRC
R =D,

WAEMRMETH 5 FTHEHFH AR, GEEE (2001MS) AL/ (2002MS) IZX B HE L
BHWEDEREMN S, LB T T Y (Linthia nipponica), INA J INJI )\ (Scaphechinus mirabilis).
ZLTH > a3y =(Temnopleurus toreumaticus)®D 3 DI AL BEMNFEHT B I B> TH
3. ThSOYLARBEIZE > TAREDYD, BLTFMTLAAST T INEHRL, LI
B TNRI NI EF a9 ZBREIZERTS. IS5 38OV {LEIZOTH
—KOTL—bMETHARDOEIR, BOEINSICIDEENAETHD, PT—FKTHED
BREBENSRETDIENTES. ZOIBOYV_OEEAL T DR, REREDHLE
TEDOELERN, RILBOEREEL. B —F O AR S HBREDE T ER AL
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#7194 1 %i(Patellogastropoda) D& A M : BIAEMD LLEIIE AL AFADIRH
B ERT GHEAPE2AMARMREERNZER) - AL AME (RITK R B R IEMEE)

MSTE DR A S MEMEE) I3 EM - BURMICET 2 280 LM RN E EN
3. 25 OWAETIIIEE I ML S MR E2 TN TNMICBEELES®TED,
2 OEARBNEO AN SIINE EOMBEEE TERNI EBBTIRZVL. BEFHEZR
£9 35 RNEEO—D T B 54 H A H(Patellogastropoda) /3 I B B i b R IAH) 72 B R M
HTHHEHEEINTED, WOERE - BiREE IR, ()T EES SRR OB
HEFONREEIHOAEGE., QPFRIOATAUFVORE. QELARKFOFROR
Bz koTHENEIND, TSI, ALAITHMEOSBE EOMBRIIBREMEDHEARD
ENS BRIEAETHEEEZSNTWVS, LML, {EROAYHAHOBREBEIZDN
THFEHRITEIZ MacClintock (196N & B AZEEMEL NIV OHRICEINTBD, BF
FHMEE L NIV ORI THR S N2 ERUNMIBIZEAEREIN TN D .

FITAMETIE. DY HIEOBREEECHTANROKERZA X5 EZ2AMN
& LT. 5FH(Lottiidae, Patellidae, Nacellidae, Acmaeidae, Lepetidac)19 J& 44 Fi DB A4 F1 9
AHIZODWTEENEFHMESIC I DM EZERL . LBRitZTTo /2. TOFER.
J14 A A B OFRAAHE S I BEFE IR (prismatic) - #H{K (laminar) - 822K (crosscd)f§EIZIET 5.
Dz &H 17 O THA TIIHNEINBZ T ENHSMIE- 7. TS OMEDH
AEHEEBMORIIN ST, F—OREHEEZFF DD )l — F(shell structure group) %
ERTHIENTEZN, APFETHWE 44 FOH Y H 1 BUL 20 O shell structure group
IZEEDHLEND T EBHPSNIT/E o7, MacClintock (196N KD 121 FIZDWTOWFET
317 IN—TREBEINZITBE LD, 4 FEHWZEAHEOHRIIZTDOEE LB -
TWd, ZORDOHEMIT. BEFEBEL VOBRICLZBEMEOHMMEE. KHED
SEH RCHTHLURBICERT2FBEOLEE) OBFROEMENS 2DDERIZEK
5bDTH5. TLT., LS EEEZI shell structure group ERLERIZHFIEINDE
UEOHEROMEAEERILEETS. MEOBBEILKOFNERVTRENTHS
EMNHIALz, > T, BREBEOHEEMEEG AT ROMEBIZHMIGRRERIEE
THDHIEMMERIN,

—H. NYHABEIBI2REEEDEL LB, EERHOREORE - H#ELEE
A5 ETHOREMKRFEVHETH 5. L< DAY HAHIISHEGBE + Myostracum (= M) +
1 ABDBMZR > TWEA, NEBEICL->TIR4BERAE + M +1 AEHHZNIT 6
RBANE + M+ 1L NEEZE3AE + M+ 2 NEMRD 5N 3. Myostracum [3HH[E] 72
FADHMERTH S0, ZOBOHEIEIIHETHS. LHLL, LB TRIE#E
DEBLEMOFHA - RENEZ D EMICET 25481213, RO FBEROREH
WHEETH D, LMo T, REOEMLENSHEBREZHRE TS ZEIIERTHD, &
BIIBRKEUNDHE b ED =AY T BEFEIT OV TORKANNENLETH 5.,
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BE 1% R /@ 7¥ Sindong /E#¥ Hasandong 87> HEEH T B ¥/A 4L “#EILE (F8)

—#D <Ak - AHEE—ER* - Lee Yong I1%* - Han Seok Un#k
Ok PR - HIER, +x V IAENKE, o+ EEEL)

MEFEEBIITAHERREE & KEE» SR DM (Gyeongsang) RFBENIE L S5
5. BEJEREITOLEL O SRR % £ & T 5 Shindong BEE, Hayang REBEDS & UK LA
ZELTD Yucheon BHEMN DD, TOIHEREDLITHEMLERLEEE KALLENE
BILEHTIILHMONTEY, ZRHICHOVWTERFIIUDH ET IR OEEYEY
HMESTHOA TV S (Yabe and Oishi, 1929 : Yang, 1974 ; %, 1979 72 ¥). X 52, Shindong
RN O ENT SMMILA T Nagdong flora (Yabe, 1905) EIETh, FhiXEAHLEFR
HHEVHORABEMIEETHH I & (K, 1987 2F) R, REH»OEMT AEEET
BRI AERE N MBI T N T AR TR e MO BB LA EREDTh LS
fTsz & (HA, 1990) 2F, BAROBERIGHRE & OBEMEREREIN TS, &
12 Shindong BAFDE(ITIEMFEDHFE L ¥ late Valanginian ~ Barremian £ 2 5N TH
D (Seo, 1985), AXRTIIZE DOREHROHEBMITHERRE & HEXBRICHDEAREHREL A
bhd. Lo T, BHREGHL AERDIEERRE L OxftiX, AAMWILKLIATO R & L
TOTRKEFRGH L OERELEAMMBELEZX D5 A TOEELRDIEELLND. &
[E], Shindong fE#f Hasandong M bH/AKEZHEALERE BN, ZOLAREMITIERH
Enel, LADRFIRELRWVW I ENE, ZZIEFOBELZHRETS.

LREP B LA, SEHERHMWITEHEEZFEOBREEHNLTHS. FAEHD
{LREMTIZ, FRLVEIMN 2m OREIE ) Va2 —NL %5 ORARE. H3m DKEATR
A, 1~ 2mOAMK~PRIEE, MRITE BB L RET 2 im BEOKEREN, 2~3miEK
DOIRE L RIS L OMERE, REa~KEeNRENBEIh, LEREBBLETITLEEZ
b3, BAEZKERCE TR S EBEIETIRAREENOEML, 2VERIT
LTWALODOBIIR-THY, BALEZBEIIS DL, A#EELELLLND. &b
1AL E X Plicatounio nakdongensis, Trigonioides kodairai ¥ & Uf Nagdongia soni 2 ¥ TH 5.
B (1979) kB, BERBIICEHVT, 3K, ATZ#F L Shindong f&#¥ Hasandon & 0
Bh 6, %X Shindong BEELEHOENTREHSREINRTWS. LEX-T, AE
HiDOFELEIT Hasandon D 5 5, PEHBOBE L IND EEALGNhD. BN (1990) &
k¥, 1) Shindong MO i RLAEEX, T EAOATELHERE _HRLEHED
—2T¥H 5 TPN PR (Trigonioides-Plicatounio-Nippononaia) ¥l 52 &, 2) TPN B
EDRT Trigonioides DWW TIXFEERM TRIEMT LA LB LT, Plicatounio B LT
Nippononaia \= W TS FEET 2 Z EMEHIN TS, T & 5 2B OB
RAENBEAOERICEETZ0H0, RRABERICLZ2DDITFATHS.
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BAEGE=4 Venericardia BDHBH
IRERHE (BF)KELEBRARFARE)

Venericardia [& Lamarck. 1801 OD_REB(3. HRPDBZE=RNSSET DT, BB=RERRX
FTRIoMBELTHSNTID, SE=4 Venericardia BOEXRIZ. SHE=RNEBHNREOHE=FD
THERERSERIATHD. COTRERRL. FERLCRIZITHREFEDEEZHSNICT DEDH.
ARFTE. REERVWIHREUTBARED Venericardia BOBCHICEREZEL. Venericardia D
RE2HFiIE Lamarck (1801)F T#D. ZDiE. SHE=FCD Venericardia &I Stewart (1930). Verastegui
(1953). Stenzel and Krause (1957). Heaslip (1968) [C&>T. 8 DOBREICHOINIE.,

BADEE=RHSE. L\DKD venericardia $8(d. ZGEBESNTLVD (Yokoyama, 1890, 1911,
1924; Nagao, 1928; Takeda, 1953), ULDOUEN'S. REFOHFTVRBIVVEFRZBRIERELTHD., &5
[COU—ZVUITHFRRETHICH., _REBODHRICEERRBORBHEENMTEAEREBSNTLVE, £
DIED. TNSIBLVEKT “Venericardia B " EUT—ESNTI\D., REDIVBIVVMEXREIREL. £
BICOU—ZVDEBURER. CNFET “Venericardia B " & U T—1EENTULVEEDIZ. Venericardia.
Cyclocardia & Cardites ? D I3@N'SBRDdCENDB o2, 2. BEED Venericardia B IC 1.
Baluchicardia. Pacificor & Venericardia D 3BEH'EFENDCETASHICLIE, KERTII. 1$IC V.
(Baluchicardia) mandaica (Yokoyama) IC ¥ B U . V. (Pacificor) nipponica (Yokoyama) ¢& V.
(Venericardia) yoshidai Nagao IZH—gifiNd.

Baluchicardia ®@(d. §FR#). Rutsch and Schenck (1941) TIEINEN. EHENSEINEN S/
JZ. Heaslip (1968) K DIRBDERZ T. nomen nudum TH DT, Heaslip (1968) (L. JERICINI=EL.
R<REEUL 3a (GRIEH). DPRICEEERFS IDEIEIND (tripartite) FSIBIEEMELTRURE. /7.
COMSNEDONDETELET D (W<ED) TEERLULE. TOEMIE V. mandaica D5 E—HT
DIEW. DI Baluchicardia BEICEBIT D ENDH 2, FE/BED -V I EBEBREEB-
IZBROIER. V. (Baluchicardia) mandaica IZ8\\ T, SN R HIORE/TEEEIFS tripartite IC
NS 1 I SBREBOLDANEDETHEICHE >TEILT R L. BENSERF TOBIICRBEE
DRERRNBOSNDEEHESHICESIE.

) Baluchicardia BE(I. BTN, PR, 1V RICHEBHDIHBODNME, FEV2ASIIP
Y CEHUCIANDMOPLEFD (Heaslip, 1968), HZSH<HBRLBREEN SEE=HOT—F 2
BEAICEBLTNEEDERNOND. V. (Baluchicardia) mandaica NDREAENEMSTHMBABH S DE
B BROSDUELHTHIEHIC, RESV\BRHYSOELETHD. COERZ. BZEL. BHICHITS
T=FRABDORBE (refuge) T, USESKEERSTUEEDESRS,

\B5C . Baluchicardia TE(3. Chavan (1969, Treatise) IZ&k > T. Glyptoactics BIZZHSN.
Venericardia &8 T(d72 <, Cardites BRICETDEENE, UNU. Baluchicardia TREODIEEIL.
Cardites TR4XD Glyptoactics BDIZHEBNT. L L B, Venericardia BFID Venericardia BOIEHIZ
WL, KEFR T, Baluchicardia TBE#% Venericardia BN 1 BEE LTRSS,
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MER A B Panomyalg (Hiatellidae) D4 EZE
RS L (CAIREHXYS / ELH)

Panomya B(IILARBBRERHDO T2 HEBEO—DOTHY, FDOHHITILAFTHE, 1LiES,
RAKRKBEFICELATNS. BICIEKFENSIIRERE, CABLHICZ<KBEENTINS,
Panomya BD5¥AIE, IRAEEICH OV TIS Scarlato (1981), Bernard (1983), Tiba (1988), Lutaenko
(1997), Coan et al. (2000)/& EMFTLY, —AHILREZEZS AN FEIE Kanno (1957), Strauch (1972)43
IoTWS. LML, Panomya BIIENETNDENZSHRALTEZERERTH, HRETLIC
SHFENRBORLESENZD. FIT. AMRTE, ILBERDOMSEL LIRS LU
MEEEX, TLUTHARETAUMDORBENIZEDIA TEXERA NI EICELHST, H
EBED Panomya BONEICDOWTERFLE. /2, ER9HOBBMNERBICEDE, &
BECIEFIKICETEIFHOEBERFTLL.

DHEFNRFAOER, BELSERTHIREBELUTLETO 5 # : Panomya norvegica
(Spengler)(= P. arctica (Lamarck)), P. ampla Dall, P. beringiana Dall (= P. gigantea Kanno), P.
nipponica Nomura & Hatai, P. trapezoidis Strauch, {tA#E &L U TIEZLLTFT®D 2 8 : Panomya
simotomensis Otuka (= ?P. elongata Kanno), P. izumo Nomura & Hatai MEREEN/z. TNETP
nipponica |3 P. novegica M/ — A& LTHRONTELD, TOREEMNOMEEIEFN,
WHEFIHA, DVFLFIIHA, NTTIFIIHAAIREESNTE/ZHE(L P. nipponica
EHEEND. P norvegica (IMEBEXBDICIINHET, (kBEELTILBEOEFHFKENLOD
HEHL, WMEFILEAEE, tEB AXEBFECERBLTNS. INETRELELTERES
N7= P. ampla, —8RD P. simotomensis | P. trapezoidis & H/EE N, P. trapezoidis (IIRTEILRK
FHEICETEELTVWSETHS.

Panomya BORFEIASHTERANS, BERICEVWTRED Panomya BIZBSROT &R+
DS D P. simotomensis THD. P. simotomensis (IHFHFTHHL, HH—BHHEMH IR
N7= P nipponica NIRXEELEZ 5ND. PHWMEARIC/ED L, P oizumo, P. beringiana. P.
trapezoidis D 3 BHIEND. P. ampla ¥ P. norvegica (IEFHDOILBAFFICIZANDSD, 4t
BECPEROL7ORFENSIETNS EEULAALAPERLTEY, P ampla & P.
norvegica % P. trapezoidis 1 5 fk4E U WTREMEM B LY. Strauch (1972)( P. ampla & P. norvegica
DEHHICILATEEL OB L TEAEL TSN, Panomya BDIZEAEDBIIRTENE
BETHBEEIOND. BIFHLURCKZER—) VO BESEC I EICKY, SIREPRIIC
(% P. trapezoidis, BETHAIRBICIZL P. norvegica, & U TEHE K U RICIE P. ampla & P. beringiana
DILEB PRI KB EADP BB ELARK LI EDBHESNSD.
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AADFERBEAEY M TREOBEIIOWT*

NSRBI - B EH (RBEKEHMBRFER) **

AAOHERSERESY { TEXT— 5§ 2700 2OV THEE DA EYF255E No. 40 & U THIR
F52® Database of the type specimens described during the 20t» Century (Part 2)) (fi%) - HELT €
F4 b2 E 11 BBOF—FBEH 5700 #. 586 HFE THREDR) KHATEANNKDLSOT, TORE
OWTHET 2, ANT—FIFEOE 151 EEEBHLTHELE HERTRRSY 1 TEE] KO0
TRARET—TORSRFEY 7 MCERTSDFE ONER - B, FRE p. 36,2002) TiTo7.

B AEY] . —EIZBEZ Masuda and Noda (1976) D#FHARRBILGEF v 7 U AP THRINTN S, g
i3 1960 ED 155 HOFH ML Z L — 2712 LT, 1967-1970 4 (108 ) & 1980 ERIEICZLDDEMAH 5.
1988 ELAEIL 20 HEUA T THEEGDOFFERICHE T > TS TOXERNRFRLLBBERIILTOED TH
%, 1960 (155) 1926-1928 (86, 115, 82) 1935 (105) 1939 (68) 1958-1962 (67, 76, 155, 51, 49) 1967 (42) 1969
(42) 1976 (30) 1980 (38) 1983 (22) 1988 (20).
FBAFIRG : FrAEROBEEFBRITROBY THS. FE (202) e (178) #M (129) fz)l (102) it
i (88) 1858 (86) B (82) Eif (75) ¥1B (69) HIX (68) &EJII (60) il (53) B3R (39) BF (33)
A (30) BIRE (29) =E (28) WE (28) H#& (26) K% (24) &M (23) #H (22) & (21) kL.
HWEERT . KEOERBITIRX, SHHE (596) BEETHE (542) FHHE (428) Wit (103) Ma¥F#H (69) B
4 (82) T. THIKEDFLIETFRICAELL.
MEEN DRI NEEEEEINCAU RS ERDM D TH B, Yokoyama (391), Nomura (246), Shuto (154),
MacNeil (110), Makiyama (99), Noda (74), Itoigawa (70), Masuda (47), Hatai (60), Otuka (57), Masuda
(47), Shikama (41), Kanno (38), Tsuda (38), Nagao (33), Ozaki (32), Oyama (24), Shibata (23), Kotaka (22),
Kuroda (22)72 &,
BIEMBER] (LACDONR b 28 DHEZRES)  HAEKFE 467 (BALLUSUKRER 391 - KIFIRZB) 57 - fEKEHE 19)
HAL K% 431 (BFH L 246 - MFH/NEE 60 - HAE—ER 47 - MERK 22 - BIRFE= 12 - S#HFE 11) HE
K2 189 (HLLOKER 99 SRAUINE 40 - MEARNL 38 - BAMK 22) WMAZ 154 (HEEKRE 154) FIHK%
—HRAHEKRTF 132 (FFHMET) 74 - HE=ER 38 - FUIRER 18) USGS 110 (MacNeil 110) AEEBK% 53
CREVITEZ 30 - e 1§ 23) ENLRHAEYME 49 (BK 18§ 32 - siifEE 17) HUBWERT 45 (K ¥
24 - HH—&F 11 £FU9Z 10) BRENL KT 41 (ERHFEK 41) JLBEKRE 29 (L & 15- THBRK 14).
AHBMEFEOENRN - PFFPRVEMD L TEHTIERDLIITRS,
HEEROME : FddEE (23) A 12) KB (10) EF (7) 8 (5) DOIET. #FddbiEE (23)
B (22) &8 (12) &M (100 K (9) THS. ikfEIdIbisE & WNORBEMEE PO E L, Turritella (13)
Neptunea (11) Epitonium (8) Polinices (7) Siphonalia (7) Ancistrolepis (6) Molopopholus (6)7% & .
P it OBEE | BRI TR (82) 18 (63) A)Il (39) Bk (29) JLiEE (20) LT, kAL Turritella
(19) Buccinum (15) Nassarius (13) Neptunea (13) Crepidula (11) Siphonalia (11) Cerithidea (10) Batillaria (10)/& &,
Bt PAEFEORE  BHN-LFEICLY, 58»5 4 BAREIH, BRTREEEE, SRER B
R, TRERLZENSE OMMAELMEINTWS, iL#lMIT Siphonalia (19) Turbonilla (17) Terebra (12)
Umbonium (12) Nassarius (11) Pleurotoma (10) Epitonium (10) Turritella (9) Margarita (8) Odostomia (8)7% &£,
EHMOBE : MR TIIFE 114). #FI (85). B (59), #hE 7). HWEE (1) &L, MR
KERPLTNVS. &, BBETHLUXREBLUESH LEN 1 HE2ERL TS,
*Notes on the Japanese Cenozoic type specimens of Gastropoda: Data in the “Database of the type specimens
described during the 20tk Century (Part 2)”
**Kenshiro OGASAWARA and Hiroaki UGAI (Institute of Geoscieence, University of Tsukuba)
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AXEDHFAAXBMT —IR—ZADS 59—y FAMICDONT
REIMES (BRFEK - B) - GRS (UHEX - Bk - B) - BIEs (Eibk)

ZDRE, FARICHTINEMT —IR—RAERBEREER/IIFEEANICREL, 15—

Fy b ETRABL/A. URL idhttp://biblio.foram.ip/ T, FEICED I5—Y1 + %
b ERFENICE W (http://biblio2. foram.jp/). TDF—FR—Zid Takayanagi
(1990) IZX > TEX LD S NI=FHFLHBIHSE (Tohoku Univ. Sci. Rep., 2nd ser. (Geol.),
Spec. Vol., no. 7) KETFTOEBEZMAHOT, AEENEFOEULOREREINMLE
AR, BRS5NICHEOHARFICL > TRINAFLRICET IR ZBENICNDEHDT
H3. BEIX198IFEFTTD 2557 T— I LDEERTH D, REBEREDOHAB L &I,
1990 FLABR DT —4 ZMNA 5 MM Z HIL TR BT

HTNRD. AROBRBEA/EANLTLES O
HEDOHFFLRICET 2 XMZEIET—

FR—ZELTE, TRET (B) #R Tv. me—d .

REFMNEERITL TV BEAMEYX == (st 2| .

AR SHEMERY s EEcRpE W (B o mrs

- i Y | EIe

& U THIRY % MBibliography of ms#: (»s 2] (2% 2

Palaeontology in Japan] & - 7=. ~ ®EAN

L, A2E2—FDT—FIR— . .. (Fr-r_z)(7m 3)

ATE, MFEOXMETITERNF "9 © RETHIAND) O B33 (OR)

— 7 — FRRICKDXEDFEWH LA (s ) (AR 7 7

BBERD. FF—FX—-2ATIF,

Takayanagi (1990) DKEIZEB#EZIN M RREE (54

R EHBLT, EE4, wXOEHE

(AEEZ2EY), BEXE (AHoEER) DEMiz, BRIMIRERRMRIIMA (LK).
¥/, EERBORMRRICKDEMOKDAZP, RBEHROY — M EEAlgEICL .
HEMERO (XEER FEEEMEEMAMMEREFERTIHEEREEZOAFHE
XHEkF—& X—2Z (GEOLIS) IZB|E®HMNN, TTIXA Y —Fy bETRHINTVS. £
ZT, ETF—IR—AD RFHR%Z GEOLIS DHDEHBE L. lQuaternary (E/-ITE
i) ) TREL-ALBERKIE, GEOLIS A% 1972~2000 4D 28 $THHDITHL, &
F—FX—ZTIE 1989 LARTOA T 78 HIZEL . Zhi, GEOLIS MR SN-BFV¥L
DORMBEERELOPRBFELTVRZDIINLT, FAREVWIBRES B THENICT —& 2 &
LIEHRIZEDZHBDTHS. SEINMALEDLODEINI, HBALRT—IR—-ZEL T, FE
RANHEILROBRERICET S HON 2001 EXHEMERXRFHEDE 39 5L LU THEE
NTw3. BE, ZhREBT-YEMASGENETRTHS. EXTF—FIZZTNEBHE
THXMDT —F X—ANMEET D2 &N 5, FROITIINSZDDT —F X—2 &AM
KHEUODTB I ATFLOHBEEZBIEL TN,
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% 4 EP % Thong Pha Phum &0 & &35 FiE4AERT ) P MeA
ERMEEIF CRIERFAGEBEEMRED - MBS GUEKFHERMER) -
S. Salyapongse * A. Sardsud (7 A [¥§52E B i5Us) 0 H A7)

& A I~ BE I Tl K OPEHHAEANFIRICHEC LTS, 20
HIE AR T AHER A BREICAHIKE . WEBLXUTHEL EN 67D | Shan-Thai Block
NI K7+ KEN ST LUNOHER M E INT S (Bunopas. 1981), I oidd
EREHNC 5 T2 PSR REE, AR EEFERT A L THROTERED
HWHEATH Y, ShFEFTIC=ERF, s, BE¥. MR EDMmTHERIZ O
TE LWL MThRI TS (F1Z 1. Kobayashi and [Tamada. 1978: Burret et al.. 1990),
—%. 3/ N MZBUTid 1go and Koike (1966, 1968) % Teraoka et al. (1982) I2X 5
AL HARE TP D) DY (FIZIE. Hamada et al.. 1975 Hagen and
Kemper, 1976) DH 305, F & F - oG HEN - A MFPFORIE-HITbih Tl
Vo BHERCRSNFEEAERT, N POEEFH &EHBREEICEHME L, 71 [HW
o~ BRI T TR T B W AEACHID ARG OMAEEITH T Ko bohllitiZR
BH12o & 2T Thong Pha Phum Hilgh oG ohicA )V NEXER T/ K MEAIZONT
WwET 5,

FALKMIFIL 7 A EPEE Thong Pha Phum DI 5 km IS5 T 5 L TH 5, #A#A
B — RO T F T — 2 a YOIDDETRICE D, AIREEPOE LICERRENL
CEMLTWS, [HIREITEERTRIEH 400 mi NW - SE DiER & N60° ~90° D2MiR
2Rl a3 T skatafiika. Ba. Fikas KCKAERHIKET. THO
REABAKEII—BTHRERERT, oKt V3 O LHICERERPHL RN
EDMADELFTENTN D, DI LAKERN 13 » TH Y L 7ET0LI3ET
NTOFA¥MhOT ) P bEBBEIENTEI,

ffohica ) Ko MEAEYIRD 5 bREML S DR, Filfi~UA N FE xR T
Semiacontiodus cornuformis. S. davidi. Scolopodus cf. stauferi S. cf. bassleri S.
vulgaris. Protopanderodus rectus. Paltodus ? subarqualis. Oistodus lanceolatus,
Priodon flabellum. Drepanoistodus ? suberectus. Drepanoistodus cf amoenus.
Plectspathodus ? fexeuosus, Scolopodus Insculptus. Acodus cf. similaris B & O
Panderodus gracilis TH 5, T 513 Hahn and Siebenhuner (1982)ICRI N TS
Thong Pha Phum QL AN oM oN/cA NV NERZR T/ N MLt &E—BT 5 ot
£ SRIOKRH TR I N SDRFHTBRBICHINA NV FEZR~RW VgD L v o
> Acontiodus hamari, Panderodus cf. recurvatus. Distomodus ? kentackyensis.
Ozarkodina hassi 3 XU Decoriconus? fragilis I h 3K b EEh T 5, XEW
#id coniform L A 2 Y8 FILL LA EHDVEOD ramiform TV A 2 b AFHBED, &
AR~ 3/ F 2 MISREEI7LIEL  platform EBIED process 245 pectiniform
ITUVA Y MRERLTOED, ZOL) WEBMEKREZRHOEINSEE S { KB
PRERA N FERREZZ SN BH, FRIBHLTRISITREIDBETH 3,
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NLATFABLERKREM o DREMFARKE"

LEHBE BRAX - B) 7 RIEK (BX - HEgagsE) *

PEEBEHEAHOEE — Z:E(Changning-Menglian)®H (. h 3 A4 U 7RIZET 5 B F (Simao)— &R
(Lincang)MiiR & I > KD FRIZER % DR IU(Baoshan) iR A= B KEICHRI S5 &LIZEL-TT
FLALATFRAOWRES (A 74454 bF) EEZONTVSD (Wueral, 1995), COHFIZIF.
BEMBRERBBRTOIAREBHEOFRLELIZ. TRU~ZBREEBHEY (FIIHBRFr— L) ©
BR-RIVLRBUBREBIESLE WV LATTFRABOEFRETHERAIN-HEBEELL(HL
TWd, AIEOHEEHBEMC ODOVTIRINETHRRBICET IZ8OBENHY . Th(ZEYHM
BERFESHENLEA TS (WAL Feng and Ye, 1996), —F. BILBRBIESREITORBICEM
RATHVisecan)DEREFEES CEMNBHMT. Tk Y FE(Pinzhang)/. AR F(Shidongs)fE. £
12 % (Yutangzhai) 8 . 3L ¥R LU EE(Caobashantou) & . K% IU(Damingshan)f&. % # A(Shifudong)E & L5 &
FRANLEENATLS (BEAMELER. 1984) , RLEDOBRARBD 5 (X Palacofusulina X2 Colaniella
ZORIVLERENZTTEARBAERAMERERRTO 120 HHERE. IE(Gengma)=REEREA
BOPTHESTHhTLAIN, BRZESSHEENLREIRTTHY . FARBRKOFERLHLHNT
By, BE-ZEFOHBLULERRBEENSETILERIE. NLATFREEFRRICETIREBMHE
MBRD—IHETTHROLGVVERBROVEDTHD L LBIZ. NULATFFRERBOGTEYMELY
DHMENILETLEETHD,

BELIE, 2000 £ 8 RICEBRZHMATORELTCABABREA M THLIPEAEHADEREGHA
BRIEWTRBOHNAERLERFENLEY LTI T E 7oz, CITlIE. BMABIEIVLECED
100m LLEDBEMAH Y. NI0~30° E. 40~45" NW OFEMEMZE L D, BEREILEIC bioclastic
packstone/wackestone M B Y . —ERIZ Tubiphytes X° Archacolithoporella BB REBIRSH D LI B TE
BEDRRBREYMOELY 2HBEBET I2HFERCE L boundstone ¥ H#ohd, KEBHIIBELELLEF
REDRKEKRETHLIN., —HBEEBLEB2LHS5. BARIEBI(X. Palacofusulina sinensis .
Colaniella parva. Staffellidac B 7 X THEMNBE L. T DM Reichelina. Nanlingella?, Glomospira,
Dagmarita,  Globivalvulina,  Paraglobivalvulina, Nodosaria, Pachyphloia.  Postendothya, Temataxis.
Climacammina, Agathammina. Cryptosepiida FDB%EHE D, Palacofusulina & Reichelina BHFL TS
ZeEhb, CORABERODERERNILLEBRPO BRI (Changhsingian) TH D, L AL TOSH
HFOBHEAZETLTLWEWS., BREENGTHL. AR RABREORLRBRRIEHBOETA REE
DR THLEIRUENBVEEICADTHA S5, £T:. Palaeofusulina sinensis X Reichelina changhsingensis
OEHE. THRABOEARBELHAMTPENENLLOEGE LB RE LTS,

ChFE TR LR % R (Changhsingian/Dorashamian) D E AL R B R ICBE T HHEHIE. LWbh
% Shallow Tethys"&EM SN DRTF X BEME (FAHFE. 15>, PSR- R, kLD,
HII—=LIRE) . NYF v BHEAIOKER (AXRLCQBMNE) NoDLONEERTH T
BEOREZSOHIAFENCOEYBREOBERE LTI, FEHEEHEMPICEENIBHEBE
2O/ FUMEICETHLDICEERBOA TV, WEDEZH. NILLRBREHORERIZEITS
EBMEREBEEEBEYPORARBELLTE. BXFO 25 ANMEPORMEBEARTHS LHE
KE &Y KBQIO)MBE LN S v BILERRENDBREOMIIFZEALHAMLA TG
L KEfQ00D)IZLDE. LRBRENDREEALERD 4m FENESLALC. AARBOES
E ZHMLARLTEEBETELVELESTHS. SORBREBMIOFON-RRABARBEEE. /L
FTFFRBEFEBICHEZLZBLUOENMMERBESICERTSIOTHY . EHEKRKIEZICEE
ThHd. BHRRABOEABREEL. NILLEROXREREA A FEFIOBBRIZEVLTE. /LT
%xﬁ#ﬁtdﬁﬂﬂﬁm&ﬁﬁﬁ%n&Uk MofzZ tﬁTeréo

* Changhsingian foraminiferal fauna from Paleo-Tethyan seamount—t\ pe Ilmestone
@ Ueno Katsumi (Faculty of Science, Fukuoka University)
# Tsutsumi Satoe (Graduate School of Frontier Sciences, University of Tokyo)
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NIV ke 2 X' ) F6 B Monodiexodina DB A FHARS -
ELICEDLERICDINT

KIEBZ (RALKFRSFWNIEWE) - #HAHE GREOLXFEREHER)

Fujimoto (1956)iX Parafusulina matsubaishi (=Monodiexodina matsubaishi)% ¥ 12 \Z$2"8 L 72 BRI,
DV V3" Yabeina" WL #ETHE L. LirL, EDHD Morikawa (1960) R Choi  (1973)
728X, M matsubaishi DV 2 P PENNVARTE (M. matsubaishi % : LLF Mm #) (ZBRE
L. Lepidolina iZid B X iZ2vnwb DL L TH o> TWS. i, Han(1980)id,
Monodiexodina B DOFE % M. kattaensis 7 V—7 & M. sutschanica 7 V—7ZXK4 L, BiEDOL
TIXEE Cancellina ¥ 12, M matsubaishi % 5 < L% F O F 1 ix Cancellina ¥ » 6
Neoschwagerina # O TEICHE 35 & LT 5. Kanmera et al. (1976)% Monodiexodina J& D v
v V% Misellina # 7> % Neoschwagerina % T &8, Ross (1995)%b Misellina # 75> 6 Cancellina 7 T
HELLTkY, —RICZDBDO VUL Lepidolina % (Yabeina #) WZixdB LiIERVWEEZXD
NnTwWa. —34, Leven (1995)i% Monodiexodina BD v VHRT F R #i30> Midian Stage, F 72
P Yabeina HiZETHEEZTNWD. TFAREHHIKIZIXILZ & Monodiexodina &5 534 L
TWBDT, ZORDLVEIINOLOMEEEZEZD LTEETHD.

BEEAe Bt SALB AL 5 o L\ #E — R AR HURIZIX M. matsubaishi % ZET 5~V LAFRBILL
RHTDH. ZOHIRO~NVLRIE, TLLY, PEE, %8R8, SBLBICXSEIND (KK,
1977) . HEBIIRARSEL AR LTI, ZOPEHIZIX, RIRKEWE - ARIKERE - RIKA
RENGRDIESSy (FRIREE : KIK, 1977) HFEZEL TV 5. Tazawa (1976)i% T DD P
BV LFRIE Mm B & Lepidolina  multisepta % & 8% E L7-. AR (1973) %, £OHHE (L~
UF ¥— b AR, 1973, fig. 4) BT, M matsubaishi D L D5 L. multiseptata DV Y
E—HEHETHLIICRLTWVEY, RKXPBTIEE Lepidolina RIKERE D LALOREHEN G M.
matsubaishi BEEHT 5 & L&AV, F7z, Tazawa (1976) Tk M. matsubaishi D L 2 V1%
Mm BIZREESNTEY (Tazawa, 1976, tatable 1), M matsubaishi OV > V)5 L. multiseptata O
FREEFELRWE WD AT, EAHBIZIE Morikawa (1960)%° Choi (1973) L RILTH S.

EELITENE-—BEMROFMRBF2RAF THHH, ENSEERRIASE \FFWL
AHE) OV 210N — b0, FRREEEEIZEB VT, M matsubaishi 53 L. multiseptata O
VIEEMBYE (& Lepidolina RIKAE) &0 EIMHLEHTHIZLERWELEE. ZThbo—F
TiX, M matsubaishi R Pseudofusulina, Parafusulina % &te, BWWREAKAERLW S D LALIZ,
RBE 10m BE®D, L cf multiseptata > Verbeekina sp. % ST KABRKANERY, I LIZE
D firk, BEDE~BELIIST, BE 15~ 20m OB ~PRBE, BE 2~ 3m ORBE
LIEBERIKE, BE 10 ~ 15m ORRHFREREEBRRBRL > TS, REII EALIZAN»-T
LEWCEBHREBARYE (HARBLER) 2B{LT5. KB LEREARIKEIXM matsubaishi X°
Parafusulina motoyoshiensis % &%, & IZRIERIW K OPOFNEEBEERL TS,

EAB—BHEMETIE, BEBLEBOTHICIHEIENDIAKE (FERBEBLERNOLH
400m _EA{L) (2% Lepidolina R° Verbeekina & £ T Y (Ehiro and Araki, 1997) , Lepidolina
DLy RFRREBE EE»LESBLEOTHIZHZ2TWA. M matsubaishi DPEH £
FRiZ Lepidolina DFEHEREDHK 20m LALIZ & EF > TWB M, Monodiexodina DL 2P H3
Lepidolina DZF ¢ —HEHTHZ LIIENTHS. L7zh > T, Monodiexodina @DV 2,
LRIZFDLEMBIZBILTid Leven (1993)DEZXNLVIELWVWEZBZOLND. Eio, XK M
matsubaishi VX, Mm EORKEEL LT, FHENVLRHEBERTHOBIEMRE S TEZ. L,
L, %07 XY FLRICH & 3L D@/ TIE, M matsubaishi DERIXENTT TEF
NNV LR TEHA~OMEOTES 2B LT RVBRNIELHLNE RS,
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HEEO ZEiLPHALRIE
MFROR (BERIFEKRT, A -RESEHREM)

MO B F oM 2REEIE AR ICEY L =8 R DCarniant £ 2 b TE7- (B
7%, 1958 A4 - Bk B, 1964). BHB DL B OAKEV AN LEZBEP HOFILE{LABELNT-DT,
AREDER S, BILB{LEREIIOVWTHRETS.

BH#EOAKESIIKEL, AIKERE RRKREESDERBEZRA, REI1OMELT, EE5mELFOL Xk
T, AHEORS WELEELTCOVD(THSH). —8. BEORELHRTTIHILNHD. LROEFMERFE
WL A2 DRBULER DIED, V—AFRXafb 2 EURBHRIKESCV —ANERENLRS. BHEOE
KRB =B AL P it (Anisian) OHEREE R Z R UIAOHICRB S OHBENRIVL TV 2L, ROTICRIREDE
KPOHBTL T, FHEL RO T oy 7¢ELXOLNS.

RS I-F LR\ L Ammodiscus sp. A, Ammodiscus sp. B, Ammodiscus sp. C, Tolypammina
sp., Glomospira densa, Glomospira sp., Glomospirella sp., Gaudryina triadica, “Endothyra” cf. kuepperi,
Lamelliconus ? sp., Angulodiscus n. sp, Angulodiscus sp A, Angulodiscus sp. B, Arenovidalina
amylovoluta, Arenovidalina n. sp. A, Arenovidalina n. sp. B, Arenovidalina ? spp., Meandrospira
dinarica, Meandrospira sp., Agathammina sp., Ophthalmidium sp. A, Ophthalmidium sp. B,
Austrocolomia sp., Frondicularia sp., Nodosaria sp., Diplotremina astrofimbriata, Variostoma sp.,
Duostomia biconvexaT#5.

TSR Lo B RE D Anisian® 7 +— 7 (Kobayashi, 1996){Z3E L3243, LV EHBE & £L,
InvolutinidaeMEZTH%. M@ GlompspiraX°Arenovidalina% % E 3 510>, RiIREHHELR
Ophthalmidium=> B iR & (213 #7e Angulodiscusx 3 5. —7F5, Glomospira densa, Meandrospira
dinarica, Arenovidalina amylovolutaix @G 12368 L T3, Zhoida—ay /R RO AnisianDfEER T
HBHZEND, BRHBORKEDERITAnsianTHBEV 2 5. B EROEIHEPIR=8FROFILE{LET+—
FiEa— SRR ERE T — F AEHEDOEMICEL TN T, BOLASATIIEEEEHT D3 TER
V. LOLRAS, ~u s it 2O NZET ko B ILBb A7 +—F LRI, ZERPH#H T, NEORER
REREWFIRRED 7 +—F LITER AR ERRD (IR 20008HF BB ESE). ZOLTEERE T

SRAERDOETHBEBRLT /M= A E X DBEICHETHS. Odanoura
Nk
Uminoura . -
N Sh =]
e imiza RS
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ERILER O BRAAIKENOE TV 7 RFH AL R
IR R (ERTEKRY, BR-RERZEHN)

"L i T e S NS E NSRRI O B L DR A H 0 00 -+ AL I B R AR IR S B B IZ 72D
WiHERIZ ST AL mb TE-. BRILMER T, TAbITIL R OEAEIL, ERIRE, KIIE, #Ha1
WG (UL EBRRE), /MNATPBEE (U B +#AL#) 0 WIRIZB L (/NE - /K, 1986), KINBZERSEVThY
BLRFEORRKE ERES Fr— 07 oy 7 bBEELTETS. BRIUMEROBENXAKEDL, ot
e EREIC, TRTHEMRETHY, IULEBRORKAELESIIXASND. F, SREXAKRERBORE
HOBILBAERREDFELUTORTWAE—F . BERXAKEDFERGHCHFMOFERELREITDNTIX
FHOFETHS. BETERLOBRARKEDOWMABBRLAONIZTDID, ENODER &8 -4
PRELTEX. 2ORE ALELEOT7A—FTLEE LR ERREDFERIZ N TIRITREIYES
LD TERBILIZRE TS, ZEICEETHBE DV THNDS.

FRIRG21H5). BHISN -5 : Amijiella amiji, Alzonella sp., Everticyclammina virguliana,
Everticyclammina sp., Charentia cf. evoluta, Nautiloculina oolithica, Nautiloculina ? sp., Tokayella
taurica, Ecougella sp., Cribratina sp., Reophax ? sp., Bireophax sp., Haplophragmium sp.,
Acruliammina sp., Mesoendothyra sp., Rumanoculina spp. Moesiloculina cf. danubiana, Redmondoides
cf. lugeoni, Redmondoides sp., Valvulina sp., Istriloculina sp., Lenticulina sp., Lamarckella ? sp.,
Epistomina sp., Minorvella sp., Rectoepistominoides sp., Siphovalvulina sp.; RIREDER  I—ay /-7
ZUH - AR TIIINODOREDO KT 27 42 & # (Bathonian)h b B B f2 & i (Valanginian) iZ & 5. BF 5L
VaF i H EOKimmeridgians & Tithoniank & 2 b,

KNG (5 R) . MBI T-F&: Amijiella amiji, Everticyclammina virguliana, Nautiloculina oolithica,
Pyrenina sp., Reophax sp., Epistomina sp.; & KA DHEA : Kimmeridgian2 S Tithonian®D FTEEMEDSE L.

HATILRE (41 5). MBS - Dictyoconus ? sp., Agathammina ? sp., Rumanoculina spp.,
Rumanoculina ? sp., Trochammina ? sp., Epistomina sp.. BIK&DFE: FR(C TR EITAER).

/NRTPN G BE (O R) . iR S 7-FE : Nautiloculina oolithica, Freixialina planispiralis, Charentia evoluta,
Mesoendothyra sp., Alzonella sp., Ecougella sp., Everticyclammina virguliana, Pseudocyclammina
lituus, Redmondoides lugeoni, Redmondoides sp., Rumanoculina spp., Istriloculina sp., Siphovalvulina
sp., Lenticulina sp., Lenticulina ? sp., Mironovella sp.; AR EDER : AL BILADKEITZ 25 LB )
HARERLEG IO TS, Kimmeridgian) 6 Tithoniand & 2 535, — i3 @ LT IR S LLA
AN

AABRICESLEBERILHFERO BEARKAIHERERZENRDHOLNT, AEL T HLVLE
WEWRD. Tz, BEIL 278 PHEV LD RSO0, FLE{LATA—FTRABREDEWST
TR BEREMOEFEAALENIIKE TS, EBRBORESII 2 5RR PO bt BENRS
Y. FAEOBRNAREITENIVLHLVEEZON, FBERIERPANLEDEILBRET 0y s L
LTW%. BRAAKEDE % DFERIHCHMABRLEDORIEZETS. /INTFBEED BRI AIKEITR
e DB ELEERIVGALNICEL, BHELILOLELIONG. BEDTFENREEHNCLAE, (E)14
MOBRBECHILILE 7 +— T IR LR OLOLTLAL KBTERA, #£)1ID3bitlate
CallovianA>bearly Oxfordian®7 . EF A MERBHLNTVS. ZNEER<E, BELMERO BHAFK
BEOHALBEAEERIIBRBELROWCEOHLEBOT  EFAMEBENRIBR—EKT2LEBbhs.
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5 A4 EHALE N 5 ET S B LEB IV AR Neoalbaillella optima
B D Neoalbaillella — Fi F&

EHES CRBCKEHERRIZR) - 80RFE (B KEB T EFER) -
Salyapongse. S. (% - [H9:E &R E A AR

FAEEDOF = 21 JLF 100km FABBIIEIT RO Z~ZBRDOFvr—h - B
HEHAM 5725 Fang Chert W49 5. Z DfFild Bunopas (1981)® Shan-Thai Block
N Western Mountain i, F7z[F U < Bunopas (1992)® Stratigraphic Belt BS3 ;NIZ, X
51 Ueno (1999)IZ &K % Inthanon FHIZALEL TW5. Z OHIHAEDIZI Fang Chert %
U, FIREZXRNS NIVAROREESE. BEEE,. LBEEREINDE
HEMEESNEHIAALTBD, ZNETIZ, I-ORtE2NERENTFHITY
7&V). Sashidia et al. (2000a) 13F x > <A L5 110km fiEiZ % % Huai Tin Tang &f
DEHERWNIZ, P/T ERZEIBRERNNLARZNSHHB=BRDOIZITEH L ~HY
HMOIRBMFERERL . AR OLBNRERIFZRBRICEIM R EZRE L.
WA SWE—MED 5 BICZogE2BUHN. HizhBBETRELDOFv— Mkl %
WLz, 2OPT, ACHOERIERAORAGEHHICEH TS, 7oy 7ROF%
— NEBHIZ Neoalbaillella optima (&> TREINZHEREWEEZRVEL -,
BB HLE OREFEZREFTIIRWAY, N. optima USNZ Neoalbaillella — & %37 L
TEOTZZIZHNT 3.

Neoalbaillella J&3 Takemura and Nakaseko (1981)IZ& D . FHEHEDBRF ¥y — 05
N. ornithoformis ZHAFE L U TRINCEB I Nz, FRRIZ. BFE N gracilis LTI
Ishiga et al. (1982)IC K V. N.optima & &% N.sp. B & 51T, apical com DREEHZ N.
sp. A ZELEEIE L7z, Ishiga et al. (1982){2[E] U < FHB# M S N. optima, N. grypus B&
UAN. of. gracilis D3 fZEHE L. €OM, HAEMNTII Sashida and Tonishi (1988)id
MBI AR HOBNFKROF ¥ — 70y IS N. pseudogrypa & L7z, Wt
TI%. Rudenko and Panasenko (1990)|34B3 Primory /M5 N. cribrosa 28 L T
5. ¥/-. PE®D Guangyuan-Shangsi HUBAM 5 Yao and Kuwahara (1999)IZKD N.
antaixiangi WILRBE I NTNS. ST FILE TES S N/z Neoalbaillella W3 2&
R E DRI N. ornithoformis \ZALT WA M, FAVNIWI &, apical horn ML <,
wing H/NEWZ LM S N. ornithoformis 13T 8. WERBEINTWS Neoalbaillella
e EIHSMNIRHEINS.

Sashida et al. (2000a; 2000b)%3% A [EA 5 & U 72 & LBV AR KB REMERICIE
N. optima & N. ornithoformis D EFERIHEERINTH LT, XLEOMDOEED LEA
WA RBRBBEAHEDHFENFFE TS, N. ornithoformis D E#MHBIT N. optima
DEFENELD THNOBUYETH D Z ENA5NTNS (HZXIE, Kuwahara et al.,, 1998).
SEIEFEL-BREENETHERL TIEWRWA, D Neoalbaillella O —HFElL N.
ornithoformis MWHIREL2FEEZ SN S.
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BEOL7, ZL—UITRIEO M ME-TRUGRERMIBLYET HRBER
FHEE' GEHEAL RH# &2, F/ B AB ¥, Judjin KALININ®, Galina KIRILLOVAS(Research Group of the
AMUR-2001): 'EM AN SEILE, T M KL, MMBE XS, ‘RRAXEXER, SOV 7HETHTS—

REOLFO7 L—L)ITRRKIZE, BRFr—rE24SMERELFEREMOMMAERERELIHTS. 2L
YEILRIREIZIE, M 15kmIcht=>T, BEORFLBHEM RSN, WIS ENE-WSW ERT, BICHKL, BEFNG
BENRSNS. THALS LAMAN, KMELTZSORFME(EYax 1, 2)A#MAEh TS, AMUR-2001 &
FIRECH I avJVRELERENS, BBREERELI-OTEORELRET S.

15231 (3BT B3D2OEFI= vk, FHLKYET C2, CI hoMpEh, MllBRAMRELRTEIhTSY, E1,C
2R ERELz. A= yHE1 TBOVILECRSSTACMORENSIX Evcyrtidiellum pyramis, Loopus primitivus,
Ristola cf. altissima, Cinguloturris cylindra, Pantanellium lanceolats& L. primitivus # (JR8: Matsuoka & Yang, 2000)
DOBRXEEEL, £ pyramis & P. lanceola M3t EEIZXY early Late - latest Tithonian &HaEh D, 2=vk C2 LEDO UL
FEICRETDSIFAME, BICBEEORBEM, L primitivus, C. cylindra & P. lanceola %3 B L. primitivus ¥
(JR8) O LABIZMT 5.

v oo a2 ME-MAERHRBERRTS 8 DOMFL=vL, FHKY(EGF)1, C1, C(B)2, C(D)2, D(C)3,
(BCD)4, D5, NB(A)6 MM &h, (EGF)1, C(B)2 Mo RE B L=, F1=D(C)3, (BCD)4, D5 Hixld Late Tithonian -
Beriassian %553 Buchia, Anopaes, Inoceramus 72 E DR M, NB(A)6 A5 Valanginian D7 EFAFHETSD. 2=
yHEGF)1 OTF&RICE, Fyr—FBRRE-I—EF(FORYENLEBFITIL—LBFISRSHh, FTHREALE-SARAEIC
WRETDIF—r WM Eucyrtidiellum nodosum, E. ptyctum, Cinguloturris carpatica, Acanthocircus suboblongus,
Archaeodictyomitra apiarium. Hsuum maxwelli %3t EEL, Baumgartner et al. (1995)® UAZ 8 -10 (<ML, Mid/Late
Callovian - Early Kimmeridgian && X 5h 5. Fl=a=vHEGF)1 FTEDAS U1 BOKREFr—MEWIX Laxtorum (?)
Jurassicum ¥ (JR3: Matsuoka, 1995)& Parahsuum takarazawaense # (Sashida, 1988) i\ \L Parahsuum simplum ¥
#8 (Hori, 1990: Matsuoka, 1995) DEBRMRAEXEH, T A5R~FBUa1S5RTHICRT . BEERASUDa
DFv—MEWRIZIX Pseudotriassocampe hungarica %> Pararuesticyrtium eofassanicum % EE$ 540X, Triassocampe
deweverl, Yeharaia japonica B EXET HEL DA HY, Lower Ladinian (Fassanian) B (Kozur & Mostler, 1994;
Sugiyama, 1997) ITH¥$ 5. 2=vh(EGF) OLBEIFHREEL-BDEELEMISALY, BRREIZ Miifusus
odoghertyi (latest Tithonian - Early Barremian: Baumgartner et al, 1995)% £ %% 5. 1=yl CB)2 (B L-ERDE
BT, £MBIAEHSHROREMND Loopus primitivus & Pseudodictyomitra carpatica 3 &L, P. carpatica ¥
(Matsuoka, 2000)DXE#R (latest Tithonian)IZBR¥ 3.

Radiolarians from the accretionary and forearc-basin facies along the downstream of the Amur River, Far East
Russia

Keisuke ISHIDA', Naoto ISHIDA? Takashi SAKAP, Takeshi KOZAP, Tohru OHTA* Judjin KALININ® and Galina
KIRILLOVA®(Research Group of the AMUR-2001)

' Tokushima Univ., 2 Kyushu Univ., * Naruto Univ. of Educ., * Waseda Univ., 5 Russian Academy of Sci.
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ODP Leg 198 (dt 8 X ¥ ¥ - Shatsky Rise) T 5 h /= OAEla
4 <>+ (Early Aptian) BRI OBEBHRT + —F O FHH

B WM (RALK - H) - ODPE 198 RN BEMMAEE —F

KEHBMD OAE A X MBI I2HAMUBEEDEEIL OAEIb~OAE2 IO W THENKENT
W2 (ZW - FH, 1997; =&, 1999) . LHP L, OAEla T7 #—FHBE¥XDLSICELLED
HHEanThin, HRHGICH, I—0 v N - FFREDA VYV Z7THELLAEINTVED
& TdH B (Erbacher et al.,1996 ; Erbacher and Thurow, 1997 ; Premoli Silva et al.,1999 ; Erba et al.,
1999 2 &) . L L, #2074+ —FELOBRIIMEZEICL>TERD. =& 2L Erbacher and
Thurow (1997) (ZERBEM I 4EHE D H D, Pantanellium ¥ Podobursa BHHWE T 2 L LT3N,
Erba et al. (199 TR RKEQR 74+ —FT ORI RVWERBELTWVWS. CDLICA PV FPTCHHE
FiiZL D OAEla RiIBTCORBAT7 + —F DELMHBELRZDT, HWIRICLXZ2EMLEHSHIZT B
MEND D .

ODP Leg 198 T Aptian UK IC KRB D EFBICAIE L /= Shatsky Rise THYI 2iT-7~. THA
FRCIHEHXEDLOKBEEBEYIKRBIRI L, FEMAXKERCENERL, BEEOBVLER
REMRINhTNWS. 35T 3 #AFD Site (1207, 37°47.4287'N, 162°45.0530°'E BRKE 3,103
m; 1213, 31°34.6576'N, 157°17.8621'E Bl/K % 3,883 m, 1214, 31°52.0254’N, 157°28.7178°E Bl K ¥
3,402 m) 5 OAEla ARV MUREINIEHRBCECHBAEESKENREIAE. ChbirK
FH#MTODSDP, ODP 2B UL TROBVWE 73 ThHd. RERTIEB LI Site 1213 IC2 1
TERTS. Site 213 URERFLBBEEZ2THIARRTERLTCERL, HKkEDLENE
Wed, KEFOBEEBIIBII2RBRHEDLEEL OAEla TO 7+ —FTDEEEZHSH»ICT
DOICHEBICHEHULFRTH S .

MEOMELERTIE, ThEFNhOD Site T OAEla A X MBI TEYHREOEE (B K
347 wit%) HHERIhTWVWS. Site 1207 & 1213 TOOX¥ L VDER, OAEla ODEEHIP S H
THROE -V DPHERINSE. Site 1207 & 1213 D Aptian RO HFKFRIB L ZF 1,300m &
2,800m HEHINATVWE. BEBOLIDENELIATYH OAEla OEENH > I LS M
o/, Sitel213 TR IDAXRY MEMYOBETICAKAMBYBELET LI LS CCD B
B<E&EYH 1,500m BERLEZLETLTVS.

—AHARBHRIZIOVWTIE, Site 1213 THD OAEla 2HATCLETICBLW TR LB RT3,
FTOMMBETIIBEEREVNIZDS NP >7=. #lZIE Acaeniotyle, Sethocapsa, Thanarla BIZ D
WTIE OAEla ZHATHBMUTELRTS. LD L, Pantanellium BIZBE L TIXHER L -9 5EH
HHd. BREFMLRIFEITo-TVWED, ThETDHDEI A OAEla KHIHBEOKER
faunal turnover X o & EL 5N 3.
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Lt BERNE EBEBEREFEBEHRICE TS
EHEABOS— T O ARFENME
WA K (RMK - I - KRS CRIMA - H)

HMBEIFECH NP URBTB~ ANV 7R, —BRFEKICS X RERE
MEEoBR i TH2. BEEMARKNOKFEAR2EHLTEY, BREENODT
bEE~ANBCHERETH D (L, 1993; RkiEH, 2001 2 ¥). tiEHEILBO T
Nt <iE, 5 A9 1 OMEREZIEI LDV ODOPDOMENRSHIH, BgerdHiEIC
ZULLYHELDEENPS RS2, ZLOo0MATRIEHLELT—iTch, BRRREa3h
Tk, Fh, IESCL->THMBLERIRAR>TWVWS . KK TIE, Pl bEo KK
MBCBWIKELREMBERERE - >V X E2#L L, tANROEHBEEOHRKEN
By =T AMFENERIIDODVWTEERT S .

i o MM B E, BAMRICH L2 LEB\MNEHRLBEEH 13 O HE RN H
TE2. HRHBEPERLEBLUMBORENFBREICKD, FIC LMK, FMI
W, WEPEM, HNEMOHMBRIESHEETES. £KER 100~400m T, K0P HE
o FMAERAAL LARBE(EAHRBEGTE2H 2y sard2ohs 528bEL
TW3. ZOBRIMBHIPABMICHRIALTLI2REAET, CORMTHBMBEILABICHEL
RoTWwd, 2Fbh, COBRNBIBLEEMEARTILMLTE, ZRLEFhOY I LY ¥
IR ZAPHICHYNTDE. -, 20DPS IMETAHMABHOBTMUN» S,
FH(PS1~3) & EATI(PS4, BYD 2D I/XF > —4 > XA+ v b (PSS1, 2) WKHTE3.
ZOBRICIHMMDEPBRENRLEODL O RBHERMNHEFDEZNLVWZORENIE L A b
MizkhdTedbdd. FLT, PSS1 D 3D PS I LEURES R ZHEBRAMPED SN
. et i, REMNME TCITIHHEEI P RBHEBEIRBOPSVWHERT (&
Fixh, 2001) oz L, plMEEAGERBHEREZLTWS . dIIMEBA TS &I
fik b E oSN ERBEICHA, HaME(BENTAR) OHXRMHELEHEIETE S .

PS1 » 5% Sphenoceramus schmidti (B AIX A, 1985 ; R XIEH, 1995 & &), PS2
~5 M Blx Metaplacenticeras subtilistriatum (Matsumoto, 1984) 2% L, ThZh b
YHRZTFURBTR, honRnz=7 R EBOTHBEERALTWS., BRHEHLBEIHSB =%
KL TCAEATEDN, A M)V L7 VB BHHKOIELAREBLTORNWI LS,
HoNR=ZFUBEBED EMBEIRMLTWS. |

WKW EPLE T2 RKREAAE, HREH 10- 11 (RABEMM OB Z2S WK E
WKV PEADEBILANMDEPCHA LIRS SELNTS. /-, BLEMNE 2
MICH > TREAD MO R EDHEM A 2, W1 U = Metaplacenticeras
subtilistriatum, Dentalium sp. R EDPEBEELEEBoMH 3. Thoid/ va—nibLT
BFORBRERBAMKEZ L. L TORRABZEDBEAICL > TAHBIIR>TWS D, EEHML
DR THS &R ENMIC HCS 23 THMMMEMPAESNZ DS, Ab—2ICLB TV
bt EBEEELEZIGNS . LOHERU S ENINZELEIMHTHD. KR 10 -
11 PS1 2ZBREPSHDORTMICMBL, PSS2 T PSS1 I h oL HEE LA DRE
KEIPRW., COLSC IO ERFOMLOBEEIHSBKELZHOREICIS L TR
Ehiz PS THOREHBHEIIHRSNTED, B> —7 0 AW TIXHEIRKEWH R &
TEHIChBEMNITSND.
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BERBOMEBRARE NS D Colpospira (Acutospira)
(ER#E: FUHAYTIH) OEREZFOEHEY

MEHE (RMEREIAEBROEYEE)?

HEDOHEERCFESMILAICE DS HEEROBRITOER. BEFNEBHIBREMBOE—8F
NRMEEE (M - BE, 1957 . FFHK) IKWEEHB=ZZNSENTVW I EAHSMER > TETNS (2
FE, 1987; FEls - ¥AWl. 1988: Suzuki, 1996; BEHIN, 1996; 1LAIFH, 200072E). IN5DHE, #F
Kb MORNHRESINTE (Huzita, 1962; 5&JI, 1983; fEH - AIM. 1984 72&) RESILHOM
FREHABREOBSELGHIIDOVWTIE. ZHMBOBEEEOMIHER ORISR (VA i~
gt . R - A, 1988) EESFE AT, KEIZH (1990) ICK D EERFMNTHONEN, T TEREE
IZHT-P R HHOM )  RMBOBEZENS D E XN, —F. uEIFH (2000) 1IEBEH» S itk H
R~ HZINAF MU EZRTARE T >/ - BEEREEZRELTHD, RBO—FERTWiN,

WH TR, ZAEORBIELARIIDODNTHRHZITL, BEEMIEEICE I HERREIHFTOHE
217 R, 2000 #EB). TOZRORIGOFER. NS Colpospira (Acutospira) Z1&FT=DTI ZIT
BEL. TOEEBIIOWTRNS.

Colpospira (Acutospira) ODEENESNDIL. KEBEILHMICH - 2B A HHITHAROA LT
»5. EHEEIERE LWRORERMIT. BBRELELERIOMEIFRENICAESTS THRGIRA]
BT OBEMRI S50 S Glyeymeris sp., "Crassatella” cf. nagahamaensis (Saito. Bando and Noda),
Cardita sp., Ostrea? sp., Lucinomasp. & & ®IZEELE.

EAIRARED 50mm IETHRER 83 7 UET &EEIZIE24 (dB) £7213 3 08Ik
(dCB) M»pD. ZOI35RKEFEOHD B) BF—NZHEVWESENTS. #EKIIHEABRTHS. RE
BOBEBIZDWTIEARHATH 2N, ZHhoDOHFRIT. MREGEROFELRBETBFIAERENS
i X 117z Colpospira (Acutospira) kotakai (MacNeil, 196DIZHH R BT 3.

Acutospira HBIZNINB L UOFIRVEGD b~ LB HFEN SO I EB LI UL AXAEO AT R~
EBEHMN S D 1 fl 3HAMMNHSNTED (Beets, 1950; Kotaka, 1950, 1959, 1983, 1986, 1996).
B S M- R OBEHETHD.

EHEBOAMTOEHIL. C. (A) okadai BELIC. (A) tashiroi H\iE BB (KEF, 1962), C. (A.) nagaoi
Mrp/ B OKEF, 1962) IZZDOEHME SN, MMEELEMSIZH S Tz (Mizuno, 1964).
L7zhio T, ARBOFERITHHSEH AT~ RS HitacilE s s.

PEnXSiz, SEOMERBEEREMNS D Colpospira (Acutospira) DFEHIE. &G OEE I,
DTI3R<. HEZLICBITSLEBAREECHFLSEMHREZERTL L THHEERER RS HDT
H5.

YFinding of Colpospira (Acutospira) (Gastropoda: Turritellidae) from the Iwaya Formation of the
Kobe Group in Awaji-shima Island, southwest Japan, and its significance.

2 Takashi MATSUBARA (Museum of Nature and Human Activities, Hyogo)
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AT KT ¥ERIEE (ODP Leg 189) (26T AhHl— &AM RERF *

AR AR GRIEK - B v

FAIZT7REDEEIE. BEFEERE, CMIEMBEICHTTEBRELEA—RAFSY TRENBEETIEKL

TWEHET 2R 7 0 F— b7z ADORRICHESTA U FFERFEOKREENNOTEL . ZOF—

PO TAMBRT 51T, BFEREREETEEEENNEL TV, TEEETREROBRRMAEMNRLE-T

Lyf= (Leg 189 Scientific Party. 2001). ODP Leg 189 DAFFRIDBAIR TH D Site 1172 TIX, HEFEKRERET
PR &N TE 1= Takmeura (192) DILAEDHFHANFLAEEEFNT. H-LIERARERETILEMNELTILVS.
ARETIE, Site N2 DBFHPIZETENIH 20EORMBOLLIS, RENBRTEET S 2EERUHL,
AL RAGESE L TEMT 546.5MaHh 5365 Ma ST TOMMICONT, LEHREICETI4EBHFELERDR
AETHI-.

#A T & f=bioevent|ZRD 9 ¥&. Caclocyclas (?) nakasekoi Takemura et Ling, Dictyomitra amygdata Shilov, Excyrtidium
nishimura Takemura et Ling, Eucyrtidium ventricosum O’Connor, Lophocyrtis (?) biaurita Ehrenberg sensu lato, Lophocyrtis
(Paralampterium ?) longiventer Chen sensu O'Connor (1999), Lamprocyclas matakohe O’Connor, Lychnocanoma amphitrite
Foreman, L. conica Campbell et Clark T# %. bioevent (ETFHIA 5. Sample 1172A-54X-03/53X-CC IZ L. (P.?) longiventer
D First Occurrence (FO), 52X-CC/52X-03 (2 D. amygdata @ Last Occurrence (LO), 48X-CC/48X-03 (Z L. amphitrite D
FO, 47X-CC/47X-06 12 C.? nakasekoi M FO, 46X-CC/46X-06 I1Z E. nishimurae @ FO, 45X-02/45X-03 IZ L. (?) biaurita
M LO. 42X-03/42X-04 12 C.? nakasekoi D LO, 41X-01/41X-021Z L. amphitrite @ LO. 40X-CC/41X-01 |Z E. ventricosum,
38X-CC/39X-CC IZ L.(P.?) longiventer ® LO &. L. conica * L. matakohe Ti¥ED FO RHFNTEF-. Th D bioevent
D535, M THERENEETE D event [THEY . FIRMEMEZREI L. Site INITBIT2ERIZBKRES >
JERICEHERBICE T EHHBEEHMBZSILVTHEZT o=

BREFORRE. REBMEMEOSEL 3 DD bicevent ZHA L. C?nakasekoi DIHBMEIL, Site 1172 TIX 427
Ma & BRIt 5. DSDP Hole 277 (Hollisetal., 1997) TIX41.5-423MaT&H%. L.? biauritald Site 1172 TIX 41.2
MalZHBLTHY. EREBE (Riedel and Sanfilippo. 1978) & New Jersey i (Palmer, 1987) Tlx#39.5 Ma (234
F LTS, C? nakasekoi D;EMIE Site 1172 TIX 38.0Ma, Hole 277 T (Hollisetal., 1997) Tl 36.7-384 Ma & 75>
T3,

—h. BHICbioevent #FRFETELINBRBHUENZBOONDevent LFHET S. L (P longiventer DFHIRIL Site
1172 Tl 42.3-43.3 Ma T. New Zealand O Muzzle Group (Strong et al.. 1995) M 49.1 Ma& KE R4 S. D amygdata
D Site 1172 THOLOIT45. 1 Ma LRI 5N BN, 7S5 ET7#E (Nigrini, 1974) TIL 48.5 Ma. Hole 277 TI1& 35.1-35.7
Ma &EBIEICEYELCRAS. Site 1172128115 L. amphitrite DEHIEZ 37.0Ma & R 5h B H. Hole277 TlE
ERBERAA35.1-35.7 Ma & f92my. (T EB <. BREBE TIX364-37.7MalZii> THLMHTHIM T B (Riedel and
Sanfilippo, 1978 Sanfilippo and Riedel. 1998).

ERMEE ORI D, FERFILIZIE C? nakasekoi DEHBHE (FA) (42.7 Ma). HHEEZE (LA) (38.0Ma), L.
biaurita® LA (412Ma) REBRBETHD. C? nakasckoi TN ETHEFXEREFHEEE~HEGENSRONH>THEY
(Chen. 1975: Hollis et al.. 1997; Strong et al.. 1995: Takemura, 1992: Takemura and Ling, 1998), ChFE THR MR DOMi
Mo -EHEHEOIER® (Takemura, 1992) =2 —T 5 2 FIED{EEH (Strongetal., 1995) & FBIEXRLTE S 4
VY9 THD. Ff-. L biawitald/ Vo x— - F)—F 2 F, LATEEERE FEECLERLTV-3RXE
RUSHETHY, REIBEOHBEYRTOERMEZTASERLCEARFEER LGS, — A BRHUEMAEL
bicevent 1t B <, CHIFF AT Z7EBEARIT— bz A DRRMELFBFAT. ThIZESEBR - KIRWED
FPELTHEYBBBREOBA - RV H - EEZTHT S,

* Middle to Late Eoence radiolarian biostratigraphy of the Subantarctic region in the southwestern Pacific. Site 1172 (ODP Leg 189).
*+* SUZUKI Noritoshi (IGPS. Tohoku Univ.)
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L& - BUmRCHHT S PHAEHILEROBRERLERE

BEE] - WA - BAEZ® ok
(HFBALEYE, HEARELRARS, ISR SR LHRE

PEGED S HBHEF NIRRT TOMEICIE, B8 U8 BEOORIBRE=ZZNELHHLTNVS, Zh
SOB=ZFDSS, PEMGDMRICHHET S5O HEILERBIUZORYUBEILEEN, BB ERONHEONRHES
FEAXRTSHMETHS. —FH EREPNEBREHEOBRE=ZRIT, 6k HlLEHRLEEEbIChTHKEL THRD
NTEA, AF BEERMMLEZSIREERILECHRAER, BELERERSIIETVT, FO—BRIEE=LD
HEMTH D ZENHSNMIETINTND (R, 20018ERE  EMEROMEBELME, HEIZH, 2001#K
RRBILHROMPEHRERE, L&XIZHN, 2000 ; NSO FEBRNER, FEHIZH,, 20008K ; REBOMT, EMHIZF
M, 200285 . LML, kIhsoBeExtbInTEAPELMUMBOGHILERICS 28 ERCEREICD
WTid, Matsuoka et al. (1987) IZHERIERNHS5DAT, ELLERRBLZINTE ST, EBEFNEREME TR
BINLHEZRKBWERCGRREC, FILAFLUILLOHELHELOUBRRNMABEAL LTV, ZOEURES
i, PEAORILEEORRNIHMASERLUBFRHI DLW THABERILGORNET 2O T. BREZRE
L, T0E#HERRD,

[ ) 2mcge L= a8 RI3, HEBEANED RS & OBAGEIEES, £4  BEOBRNELIZREIN

TWAHAZEEEL (BQ - @i, 1986 ; #:IIFA, 1999 ; th&, 1999 ; #HiAkiFZ,, 2002w E) . L& - BLHE

IZHSTFROSMETRIRL 2, ER GiRE) , Wil - B k) , 83 UL . #Slud GERE) BIUA

K - PRET (28D . W TRBI KU OmMEORENT, H#0 - AKE (1986) BXUHFIFA (2000) 12k

TREIN=WbW 3 Foram. Sharp Line" (£, 1961) LF—&EHT, TOEHTOREMSIERL .
CRBEBLCAIFER] AHLALIRAKOD 5, BLmE TREU ZEMERAE 2R < 1080815, BEERLLA

PREENE, SLXVORRBIZESRN DB EDHDE, 299 v UNFEIEES N, ARSI TO®ED ;

Capillicysta fusca, Cribroperidinium guiseppei. Diphyes latiusculum, Hystrichokolpomasp.cf. H. rigaudiae,

Lejeunecysta hyalina, Lingulodinium machaerophorum. Operculodinium centrocarpum, O.

longispinigerum, Spiniferites hexatypicus, S. membranaceus, S. mirabilis, S. pseudofurcatus,

Systematophora placacantha. S. ancyrea, Tuberculodinium vancampoae, £#4& LT, BIthOMOLEEIT

L&, £/, EHEERL BEICE->TESDENH S,

[(BUERLEFORE] SHRHINHEEECEEOHAESHOEHIZEDE, FILAXUILLTHREI N PHER

WEHR{LGH (Matsuokaet al., 1987; /N - FEHE, 19998K) @A &, ER GHE) , Hluh QRED B

K URL (13K OREHE, BAREICDiphyes latiusculum #IZBEI N3, £/-, AXKE - PRET CRE) BLUK

B - B (28K ik, EHEENALENEWSD®, Operculodinium centrocarpum (= "O. echigoense” of

Matsuoka et al., 1987) #2288 F & N B A[REMEASE L.

[ £)]

BRI ORHIN-MBERLEREL RTEFRNBOEEEOTE-LCHEERCARM L ITHEBRNL<E
BoTHD, £/~ BUMNEHE@HENPHELULIIBSN2EEEZ<SATVS. LEMNST, PHAKRILEREER
BFABREEHOTE=ZRLOMT, BRERCAOREERCIIARBERNSILELD,

CHIEBATRESN-ABEWERFPHEIEEBRICBLTHEEIN &R, FitAFxEPEBA O TREOER
HARL, PHFEMEHNEGETHBEL TERATETH R I EETMT S, I 512, Operculodinium
centrocarpum # & Diphyes latiusculum # & DE R, BH¥{LGH (Akiba, 1986; Yanagisawa and Akiba, 1998)
® Denticulopsis hyalina #%®ICEET 3 (Nl - BEH, 1999ER) 4%, SEHOBEERELORITERIE. 0%
KA. "Foram. Sharp Line" XD LR TFRICH 2 E R L TH0, BEERILE B OMAA Foram. Sharp
Line"OERMMEB ITHICNT 2 —FOREICTRND S22 L2RMT 5, SEORMABEIIRONZBDOTHD, /-
BEEEGOENBENIBREN >R b H 22 M. SE—BORNIEEDILEND S,

* Miocene dinoflagellate cyst assemblages from the Bihoku Group in Hiroshima and Okayama Prefectures, SW
Japan

* Hiroshi KURITA', Yasuo YAMAMOTO? and Shigeyuki SUZUKI*? (*Niigata University, ’Research organization for
Environmental Geology of Setouchi, *Okayama University)
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=FEHODP Leg 186 Site 1151ICH1F 52 BB FL REFER
# R (GRIEK - )

SREDTHEEI X N7=0DP Leg 186 Site 1151(38° 45'N, 143°20'E) CIZF APt E THS
ESEHEABLN. RILAXDORIIBEPHRALHLZEBEETE5XATEETHS. SR
TIILEBNRERFGEASBON L BPHFHRLULOBEICOVWTEEEEILR{ILAE
DISAY—DFEERIAMETOER. UTOSHASHICE S,
1. FHEOZEMEILRBEZIA-FO6 DOMECHBICEKSENS,
2. LEEBEICBOE. Site MIS1DOBFIITHLY()FEICBHEEFTRREINS
Tortonian, (2)2 THEBEDTHE & hDMessinian-E.Pliocene, (3)BEA-CTHER
N BM. Pliocene, (4)85%C,D%x& ViR F L.PliocenelCXHTE 3,

3. BHIN/ABELIRIOIOBRICIBDOERIMNTIE, BHEAEFRIBESOER.
HEDIISEFTNER. HEBCIREXKFOERICLUFIHDISNS,
s R(IMessinian-E.PlioceneDE4A{E. 4.3-3.5MalIhH T TOEFADMILS &
V2.5 Maftiam 5 DKEA-BEBEAY 4 2 N DBt %M < RET 5, ChiZRHTERIC
BEShTWIHRBEHE—HT S,

Leg 186 Site 1151

115104

1STA

i factor loading
E § PC1(cool) PC2(wamm) PC3(mixed)
58| § (73.0%) ' 08 (09.7%) ' (5.3%)

0. .

NE Japan
events

Datum (Ma)

assemblage

Depihs jrubel}

Brunhes (0.780}
Clcurvai {1 770,
ddwa‘}!,sso

=581)

llJlllllITlllllllll

Danenyi
Fauna

B Gauss (3.590)

Cochiti (4.290)

g T Nunivak (4 480)
B Nunivak {4.620)

I 7 Sidufiall (4.800)

flllllllIlflllllllllflllllllll?

| B Sidufjat (4.690)

ja T Tivera {4.980)

atsunokucty Fauna
k1 B Thvera (5230)

puenn o

I3 B Gilbert (5 894)

?

ke FCO N samischatica (6.4)
KILCO T. schraderi (7 .6)

g
ponndonnng

?

"'k L0 D. dimompha (9.16)

170 0. cimopha(99)

W

AETRTRENIATTIISINT

;
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MimRPE TEMIBOME=REZ AT B GRHEDETE
WUREX (R - HHK) - Bk B (REK - B)

FAERBRBOHBERAZORGZICH - 2 @R FHA SR, FREREZOEERFED

1 OTH 2 LAFEOMAM (NEHREE) OFMCBET 3. o, SHOBEWEAHE
CROZEEKME LT, ShETCHMEEARER, BHER, KUKBREOFEI EHNICHT
bh, FREMAZEID D TR EBHFE=2DEREF 2 ML T 2 - DD R #1824t L
TEh. ZOMETIE, THANMBEO EBHiR— oSt AEFE ORI 21TV, A
BOFBEROEREFERIE L. £/, BFRORBEAHEORIDS, ORI
KEEFBHIZIOWTHEERTS.

THYUEOHB=RE T LD, XBIE, taE, HLB)IE, ERLE, ¥8, SIE
B 5s (EHIFD, 1984). ShOHEECAHEROROFEE, UTOZ LS LRS-,
(1) PERBFRLINFBUMEICHLINTEETERBIX, 53-72 Ma b2 TR8E ) 2k
ATLERETERICHPN, FTEHIZER{EAH D NPD 6B-NPD7A # (#HARE) O& LFnak
(T, L#BIZ NPD 7Bb i (RIHIfEETIE) (OB LMERMICZh2hafltbtah 3.

(2) FAY A PARELBREDPOSRYERMABICHILINTE-ERLBDOENRIL, 8.0-84
Ma OFERFERICBEEI N, FHFEICHtEIh3.

(3) EEILEBEEOREEIL, Kb TOBBHRMNEEICLY, FHOEREIIBORE
DL TS HICER D AENEZ LI D E U ETREM D E.

SREIOMEICL 2T, RREHEPICHE/BLINWTELERILBRITAOFHMIC, -7
WP N T EREEBIIABAICLD 2030, FEHIZFEBIC EBIESMRICH It
EBPSMITok. DT LiE, ThosDiE L F UHMEERRANICH 2 FRHEREZERE
TRRMSE T AU IhTERMEORR L ERZBRETTHAIVLENH LI LRT.

WEC, BHEHROEB LR L BNBOEBRLGEHEICDOVT, HR (1996) ORELH%
FEREIERE (Bd ) @A L, HINFEKELE 2R L. FE LMD SFIEICHIT TR,
Bd DU/ B/EHEN 5 BETRDOHN, THICX>TRUIS NS 5 DOBRHERY A
DIWHEETS. EVA4 7N, Z2hZh Bd EXEKICRABENLDHD, ZhoHBHENE
HAKEDEDEWEE, I RbbRAREBEMNICHYTZEEIONS. 50, FTHMHOHEE
{CEHEDOETHS PICko= 5 DOV A 7))k, S8IED (2002) DFrEHEMBOAMW -
ERHAHZBHWTCHLSPIC UMD S RO S —7 > ACHY T 506D H 5 .
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MBREN)IOHFHBIBOZEMAILBLAHE (FR)

—& < |Z No.3 Globorotalia inflata bed [ZD \\T—

ZREGETF (FWRE - B - WH H CREX - BRNE) - AHRY (HEX - REETI) -
Hh—a (ERT - ¥ REK - EHRENZE) - FARS (RAHFX) -
WORA (R - HIR) - WREX (ERHF - R/ FAEK - ERFRMHF)

FRMEDEEBTEO—~>THI2BHHBLBOERIX, FEMEELRILAD Globorotalia inflata s|.DBETH
S H5N D No3 G. inflata bed (Lik, 1967 ; K%, 197D FRICBREI N TE L (RAVTRHLES - KEHGH
BASEIES, 1982). SEEFRBIMOILFFRMEDSIE G. inflara s).DEHMTHASTOhIBEIRES N, D
BICORELOMFBRIBELPIIRIDOOHZH, EEREESRBALE TS (BUTiEd, 1998 ; T4 - =,
1998). ABWTIL, EHRBB/IINEHOBANBVWDEYZ Y 3 (BEK 205m) KAHTIHIEIHEDS
N G. inflata s).OBETHERSTONZIBECODVWTHETS. Cotryary0dEttALR, HEREAKE
Fo AR, BECTEA - =i (1998) IZL D BRETN TV D, SEIKH 2m B TRELULEARIOWT
XSICHE LW ET . £, AB—KHE2AVWT, ERLAGKEF /A0 BHETIT o 2.

[(BHERILRIEAEHR]

2 HEHOBANBRND 99 HAOHMITEE 2 HAORAEINIEH» S, FEEHESRICSOEALRCAFEED
BRHEEIhE . BITED S RSN =R EILRICAEEX, WY Globigerina bulloides, Globigerina quinqueloba,
Neogloboquadrina pachyderma (dextra)%® 6 & 33, ThoIIMA, FBEMEENES W ZEBD S bOKESOR
£M S, Globoratalia inflata praeinflata, G. orientalis BEHRMEI hiz. LEN-T, ThosDBEMREIhER
fAi&, N. pachyderma (dextral), G. inflata praeinflata & G. orientalis DREMIZHTD &, K& (1978) D N. pachyderma
(dextral) / G. orientalis Zone IZ¥ftbE 3. =R UBILB T G. inflara s1.OERIZARK TR, BODODIEE
HEMZRATEFOERIMHEOTHZZEDHBALE. §2D5B, Nol G. inflata bed & G. inflata s.1.D5BBEEH
THXMTIERL, Db 6 2ULEDG inflatas| DEREBOEETH 2 LB PITR- .

[(BREGHEERRT >/ LEH EDORR]

G. inflata praeinflata & G. orientalis % %8 U XMIX, Yanagisawa and Akiba (1998) DIE#{tfa%H D NPD8~NPD9
#HICHH XN 5. Neodenticula  koizumii D HIREEIHILER T HOFK TAS1 & 52 D/, N. koizumii DRIEEHE
EEBTE OB TA32 & 33 O, N. kamtschatica OHBEEILAE LEOHKR Kwel63u & 1670 DRFIZEH ST
. —7#, AKBEF >~ /46ED Datum A (Sato and Kameo, 1996)i&, Z/& EEBDK Kwe039 & 059 IICEET 3.
G. inflata s1.%2ZELUEXMOTR (K TA47 & 48 OR) &, BERIEAD N. koizumii DHBEHE (3.5-3.9Ma) &
N. koizumii DM@ (3.0-3.1Ma; FE:l, EFET) OBICH>T, FIFOMH Sm LAlcH 3. £/, G. inflaa s1.D
EH LRI, RIREAF >~ /LB D Datum A (2.75Ma)3B & U N. kamischatica DFEHEHE(2.6-2.7Ma)k b LHLlcH 5.

[Globorotalia Infiata s.|.DEL O E#]

G. inflata s| OEHREEEL, ARBRMEBERZICBIZ2EDRNEEL LTUEA<HWSRTVWS. SAIDERIZE
DK B Z DR EMBILATHS P L, ZOLEROFENRD 26-27Ma L HFL L, TROFERD 3.03.1~
3539Ma MICHY T edbhok. ZOFREX, KmiEd (1988) BILUTEMR - =tk (1998) ORR,
= TROERKRIX, KR - @it T No3 G. inflata bed BEEOERZHEREAORER L HEREEILSHEELE
FRME (W, HER) LEhEPRFFH LR, £, G inflata sI.PWHBRRICSETI L, ChosoiEZE
BRI L L, MBIV ARORAZTRTETIEZL (KB, 1988) XTI, G. inflata s1.OEHENTET S
MR E VKD FEA DU ea) I - 1= TR 2R T 5 .

Planktonic foraminiferal assemblages from the Pliocene Kuwae Formation, Tainai River section, Niigata, central Japan.

Michiko MIWA (JAPEX Research Center), Katsura YAMADA (Tsukuba University), Toshiaki IRIZUKI (Shimane University),
Yuichiro TANAKA (Geological Survey of Japan, AIST/Tsukuba University), Mayumi SHOIJI (Aichi University of Education),
Mahito WATANABE (Geological Survey of Japan, AIST), Yukio YANAGISAWA (Geological Survey of Japan, AIST)
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VIIVIVEIUGEY T Stauria & Ceriaster \ZHA 5N 5
MO — i & T E Y
LIgE— - ZEAE (KEKRHA - )

Stauria & Ceriaster \%. WEIE 7 T8 *RT o VALOBE (E& LT 44 Fik) M4y
v I THAD. Stauria favosa BEIEHET A0, BY  TEEKIAMOERBOEHTHRL, BEANSE
B FIENIIREE S BUEARH O NS, 4, S8 L 2 EMEEEER O T—#t] 2600 %
M) 2T 57012, S favosa DWIZ S. gijiangensis & Ceriaster guanyingiaoensis % BV 52D
HMERE L.

BREAEDODHEHEIIENEN, 1) Stauria favosa DFHE, 37% (HBEE 7%). 4 9% (93%), 2)S.
gijiangensis D3FE, 2 537 (8%). 3578 (52%), 4 775 (28%), 5535 (12%) . 3) Ceriaster guanyingiaoensis

DHE, 29K (1.6%), 35% (3%), 45% (93%), 55% (24%) THAH. S favosa Tit, 2
SRR GREREFEOON L. MOEPOBEIIL o TH L THMEPHE L 2 BICERENZEZEAR-R
3, FRIRET A2HEOY  TEEDOHH~NOBRERIZE D EPHIEESNS.

ERORIIBTAHEEI{BTI2HHE L TROASFEITOND, 1) ENMBEILITIRYEL
THL, WFILLIMMEIROLNL . 2) FRIEZBERDO 4 ROEREOHDOWL 20 (55 HDO
AiX, ABDFEREEL, MR L HREEE O | OMEE) 2BIALSL. 49REFED2HEDOEE
DAL, i, BEEIAY -2 KREIIIPHRTSH. 3) HBEIEA L TV AR— 2, SREED R
R—AELT#DTE5 &P NE. BEAKDIZIE, FTHEESEDY, BEAREFAHEOFRELZRFELE
BOER SN, FO%, HAEREDN T2 2 Pkl Lo THRREA SRS, 4) REGOREERII,
BEMMIZIZEAEEET, 208, HFLAIXHHIVIIEHIIWNT S, BEBOEM»IEE D, +
FhRKESIGELZREARIBUTGRT 5 MM,

SRR OLERME LTADENETF SN D, 1) Stauria favosa & Ceriaster guanyingiaoensis 38T
2, ADHOBESHERT S (90%LLE) —F. S. qgijiangensis DFE, HBEBEITHT 545, 3ITR

DBENHERELED S, 2) 2HREIFGHROEE. SEEKOFRERIC, BILLIFAOEREHNF
HoHND. 3) MELKKIIR#ETH B, [EEBEREE] 26 FICRERBS LUBFEROLL»H
Al WEAROREFE] (213, BRITHELEARFAOOLONS.

MREEIEEEE Ao MM EZRL. REREE (70 bl KEvWERINS] =3, 1
§H4 L TOEMBBICEADO —KETHH, [BESIBEOBEHTHRT 5] A1, SREKROBK
8 (REM) BHETHL. A4 FRY - THRTIE, SEAICREREERT & Vv ) BER LB H A58
VT VA, KA, BB ORI CTRUEIS, Y 5 2HEMANT [PRER (REED
ks X)) 2 [5RBE] 2H58EMNBL, o TRSEROMBMHZRRICFEL TV EE R
bha, KEEIE, KEMZOEERBEERELZEILIETELRVY, BRM - TEMICEEREX LR
BFLILICEoT, Yo ahn -BE L TREE(LIZE LCEB L Fo TV ARV,

95



BAHAYER 2002 FERTHRE MARK 65 20024 6 A

INCY Sy $BRIRDRBIBSHRERICE T 2E5ENDEE .
MEGEBE (THAaRR—TE IV LR) OF
FIBE (AWK - 32)

Tl - ALARIE, T REHE L AL AREOEMKRBREEIRT N, o T EREEHEOKHE
B AR ST LB B B S LAY, E& LTSy X TRIRBEREOMA, SMbR TS, k2
HACUBEORIBENS YT v O L TR & CKE QK GREE (TEHAER R ~PHV LR OF ~H A
REDSIE, OIS AREEREDOUMRHTBRYHTH IO 22D, Yo T-—F5r—-F7A-a7 L
BEHOEHEABRESR TS, TGN, REFBUSEARRORGOERIZE L LR 3 I IREMHE DR
i) IKMBLTWALZHEEZLN TV, L LELERASGISNMICRYIBIGIE LT KERIKERTE
BOTYH, BHOERI FTHRAKRRLOWHMERRBCHEON, EBERRU LOKEHKEBEOEIZIE, A
IRE<A 70— THRKECBMRLLLOFPRORABIRENTVE, FITEHMRATE, NFT v Hiicsd
BT - NNV AROEEAEYOBEEOBPLHEL LT, KEFHKEBHOEBICEE2XH L2k
DWREENTWDLAIKER A 70— 7ORFEN - SEWMFHEY, ThoPBET LR/ 701774 D
HRMEGFOFBERFFM 2 FAICHAMEL . FRMRE, IINEREEXBOKERIKERET, LI
Serpukhovian (Millerella yowarensis 1) #* & Artinskian (Pseudofusulina kraffti-Chalaroschwagerina vulgaris-
Pamirina leveni #) (2 &, F& LTHME EBL» S L E TONRATSH 5.

FORRERLEIKE< A7 0—7L LT, Ortonellal&, Girvanella % &LXARS 7 /5271 7,
Tubiphytes obscurus, BEWHILBRBENLOONL. FLING(FELEEEMETLIEEEO NN VR b=
YHELDBEIZALRI. NI FRA M= VEINERDPORELFO ST v FIRBE B L T/ e
AHNb.

Serpukhovian KW~ Artinskian {22 TOKH#IL ETOEE WO LB RDL YT Lo b N,
PRIl b B0 B R G Visean O FIKEHRIZRBALELLH Moscovian (243 Tid, ABIERAMAHBET 2
BARRFCHEREL, Rt THOZFNICILRT L L SNDEPSHIY b > - BEESEPER S R
7o, COEERROPMBIEAEK, @ROGIHE LTIEREIE b, Moscovian PEIZHEIC K REEAYILE
BL, BHOEEAEILLI-EEDbNDE. b THKEY A 7 0—78 7Y v FE2EKEL, #EFiglLEICBT
5 IRBUEHERAR RO F R &8 % L) ko7,

Moscovian HILIRE, & CIZHRAHID O~V AREHICH D TORKEY A 70— TO%FEL2I Y Fo
B, 7 - TR - TLTRALEDN P THEMERBEETREAORTVS. FEH2MEmIE, 1t
RKaAVFAVLIDEBRB—FMA L TV v 7 RZEINBNH T v FiBHRDIRK - <L FBIRGIKE
PHLEESA TS, AFRTH LN IZ% -7 Moscovian 2* & Artinskian (2B 2 & E4EWE LTOLHIKE~
17 0—TOEKR, Tk - NNVAREGEYLBOSKOBUNI LB TEDL LN,
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P/T HBRAHEDBIREHFIZRD SNB 01 RREITOHRICHBIT 2 MEMEORE
B AT L PF—CRERWA - B - 8 BEOERK - #thE)

ROA1 RREFER, ERPER, XLy bEE, BREYERSOEERBRREETS, 27731
NEOMREINIRROHABK FORKELETHD. BitPHBIFROKRBREEERYNSEBDS
h, BICHE, BEYEOEEICERTARERDOAS RRETOFANHASHINhDDHSB. —4,
BERRICBLTIE, MAHEEREINTVAROA RREFYE, COoL5aMEYWREEBEL, R
BICEDISICERTIONRNEINTWAHIKIFIEAERL. ERETR, RIVALRKOHEEEL
#gicEREN, A0 RITA FNTHBATSNIEFEORTHR NI ZARGKRAET, RO RIRK
FEHEHREOBBRIIDVWTRNT S.

ROA RREIFIZ, 170017 574 FRTICHEREINS cryptic space PZHAFOBEHANTIC

EREN S intraskeletal cavity D& DRPHBMZERICR<BETS. TI T3, RO FRREFHNLIE
LEITHERBEL OFRYIVBEERT. £/, SEN534WIAEE, NIFAREBHTESNT
B, RO BREFHIRIE, A02RS1 bOREBERICE ST 2 RRBAEHBOREBNHENIC
BHohsd. NOA RRATIE, 27540 PEOEE 20-250umDRE~HEHABOK T T, XLy b®
AR ERBRL TERIND XS0 1 RRMFOREIZZED S, i oxo1 RRETFII,
TORMOCER, KEES, W CPRRBEVBEOELUENS, KD3DD¥ATICR3END. 1) R
RWEWBIEFHROKZ I(HE 20-60um)PHEZRL, RRUEWBRLEKETI51T(F171), 2)
HE 20-60 pym TRENFHARBIRRERT YA F(F172), 3) HE 70-250um T, KO RRKE
TFRICERREEDESBN S NI B[ENDHS. REBRHERBRE~HEABERTII (Y17 3).
RO FRRFOHFIZIE, ERRRBEDBEONBRBIZI I F1 MK THREINEF(I 1T D=,
RO FRBFHBICRRBEDENSENTWBHI A T INHB. 51 7aN1T7 4 b
i, X% 10pum T, EHETT. ¥um OBNEHRADOEENSBEITITVRI RNLF1 MR
BFHICEDOND. RRBEDEIL, TOREIDPHBENS, RRIAITOITINIFUTEEXS
s, TINIFUTRNITITIR, EORBEHICI > THEOMBEZE(LITS I LTk
AN I LELBEES I ENA SN TWS(Pentecost and Riding, 1986). &5 Wid, NI75U T,
FRMERMTIBONMENZHE L TROAS RREEFABRIND Z L HH SN TS (Reitner,
1993). REBHHEOXDOA FREFIX, B4 ORRBEDECECOBEREHE LU TREHIL T LM
HBRTHERREST, HBHIVRERNRA 1 FOERESIEREITHREB TN 7)) 7R EDKBIE®IC
X5, ERIREYDEZE LU THERINZIENRBEINS.
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MAE¥ (ODP Site 689) [CH(THEIEHF NS AIIHFHOBMBILAHROEE
Il -8 L (AMXEXER)

R E D SETHIEET L, HERERIEDY Greenhouse 75 Icehouse DEFRANERITT 3
R E L THIO N, BERERERICBNWTIE, BKBOET, BEMmAREDXBEBKED KR
DHHEREOEEMORKARY, HETBREBECREIRBENBDOSNTVLARITLHS. =
DR OBHEFTREOEIIN T I2HEEENOMMEEZASNTT B 20T, BEAEED ODP
Site 689 (Maud Rise) THIHIX /=& ¥l (Hole 689B, 16H-7, 30-35cm: 148.7 meter below sea floor
M5 12H-6,30-35cm: 108.2mbsf @ 54 &6l ZAWVWTHEBRILARHEDORITETH /-

M BEEOSMEY, Z2RE, HEROERE, MOHREKEROBAIHICE TN,
UTD3DDAF—UIZRS LT : Stage I: 148.7~137.8mbsf (39.0-37.0Ma H HItAHTH D% ),
Stage II: 137.8~121.5mbsf (37.0-34.0Ma £Hi#A%T1H), Stage III: 121.5~108.2mbsf (34.0-31.4Ma
BB A EH 0 S AT M AT H O RTE) . Stage [ IZBWT, BEREIZ 3 EETEL KT (382,374,
37.1Ma) 3. HEEZ 385Ma IZBITBELWETERL EEL, HET I EOKITILEN
V), Stage 11 1E, HETHEOKIIZ<, ZHRELE V. EHEERIEW, TEHIEN Stage |
KD KELAD. Stage I & Stage 11l DIEFR (34.0Ma) 1213, EREBIVEREEDEL WK
THERDH NS, Stage [I1 IZBIF B HEHEE, A7 (1la: 34.0-33.2Ma) TE L KET L (34.0,33.8,
33.5Ma), #¥ (lllb: 33.2-31.4Ma) TIIEWEZIRY. ZEREL Stage II LDEW. HERT 3
MO, AETEVDHOD, BETRIDPRELIRS.

ZOEDBHMBOBERENIL, FREALTROSNTVAMFEEREOELICHERL
TW3. FHIBEFHOBED S FIEFHICMTI TR, BAROBERENZETHABI > T3,
ZDS5B, PHIKHFHEEE (385Ma) BIUREHIMBEIHED S BRATIHSHICHITIT (340
33.5Ma) OE®RLIT, HBRBEOKBEERBEOANEDLD ESIZRI L. —K, HHA
it (37.0-34.0Ma) BIXUFTHIEFHOFE (33.2-31.4Ma) ITBWT, HBHRBHERIIKRER
EEZREIN. FIT 37.0340Ma TRERIIZL, £RE<0EMMETIELEDIZ, EE
ELEHLBNSHNEERLTNWS., TRbL, PHBHFHBRECBELERLELIXR D
%, HERBEIENMEOETTAIRBIZI<HERLTEELLZ. TOBROREBHKFHNS
BAlEs it 0 =R L ORI (34.033.2Ma) 13, BIAKFERBVWTHERBOEEENEL <M
MUZEERHE—BLTWS., TROLEZORAICBELRBREBEEOANEDL DT, BHILE
I EEEOEEHEOHMKIZL > TEIZERIINZEEZIENS.

98



BAEEMFER 2002 FERTHEE  BARGK 68 200246 A

HARES L PERT) BB TRICHTIRKET /LA
Reticulofenestra BDHY A4 XN H/INY — > DRBHAZE(L

B —E8 (L - J5%) - BIBRE (FELWH - IRk - &K B8 (Ribx% - 8)

ARE T > /LB D Reticulofenestral&@ DY 1 XOBUELIZ DWW TR, TNETHEEOBRENTHON TS
ZE, Young, 1990; Gartner, 1992; Takayama, 1993; Kameo et al., 1995, &R - £, 1999). ThSOHR
TiE, PP H D S BB HHICHT T Reticulofenestra BOE#HDH A T LMICZBIZONTEDKREN
BN T 50, BRKYAXHE 10um ZER 5 EEZARKEVBERSEHLARLSRZDENI NI —CNKEIICD
o TREETWSD I EMNMEREIN, £/, EAX2B8MTREALTWS-OBFENREMEIFOEHERZINT
ha.

LALRRS, ENSOAXLMIDWTHEDOBVWERRICIE STV, £IT, 56, BEEICERSE
NREHCE DS MR ERES V /LEEF - BEEEARLCERFEES<OBKER D K-Ar £REIEICHE
DVWERERHEHERVBHSMIENTVAHARBRBIUHBIC AT 2RI HHOTRNBHTREMRELT,
Reticulofenestra J& DY A XDREMELEFHN, EREOUFEMSIZU. £, KAHLBBROEEEFALE
Bick3d70-NVzilBESKEOBBMNE(E (Miller et al., 1991 ; Wright and Miller, 1992). BESR{tARH
2t (Irizuki et al.. 1998) Rtk A fLREBEL(LE Reticulofenestra BDH A XELDINY — - & DEAGRAEA
LMhEieolk.

(1) Reticulofenestra IE® 9um LA EDY A XOBEGEDOEHMN, NREEBTHO Kb2 BKE & Kb3 BKREDH DR
BiziEHoN., FOENRIL K-Ar HERENSH 13.8~13.7Ma LH#EEF I N/

(2) Reticulofenestra J&® 10um LA LOY 1 XOEEOHMERIZ Kb?7 BIKEBOELICED SN, TOERIX
13.1Ma L REH SN/,

(8) Reticulofenestra J&® 9-10um 72 5 TNZ 10um LA LDY A XOEEDEHIT Miller et al. (1991)DRIEL 7=
Miocene isotope event @ Mi3 & Mid event IZASNHZBEE{LBRROBERAL THD, 341 XLLBER
BEEEMEEL TWS I ENRMEINS.

(4) Kb2 ¥EKE T & Kbb BERE (1l IR 1A L B OBR i % Ml B O 202 s> 1R S 1. Reticulofenestra
BO 9um LLEARWL 10um UEDH A XOEEBEIZEAE-BLTED, O, BERLOEEEZT
TWhZEERELTWS.

5) IhEToOWHE (HlAE. Okada and Honjo, 1973; Gartner, 1988; Okada, 2000) 25 /B D
Gephyrocapsa J&(Reticulofenestra [&RD-FHRR)DZE T, BREMEEDEMAEERNBEREILERLTS
D, NEBD Kb3 BEIKAMN S Kbb BEKADHIDORHE (¥ 13.6~13.2Ma) T 2um LA FD/NYD Reticulofenestra
BAIMLAEZ &R, COBBICHERBNOXRBROMKENEmM-EEINS. £/ ABRHICAER{LA
DOEEEAEIT 5 Z & (rizuki et al., 1998) EHHBMLTNBZEMNHENE Iz T,
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MY {CABEOKEBRITS & SV H RN
—CLAMP (Climate Leaf Analysis Multivariate Program) Of—*
KB W (BHRIBEESE)

KR RIS A ETBERRITEIS. (LA (B) OELBARMOAEN LB, (LABELENLER
ERENORHT AL . LEBOECHBAIRSEN (K& IXROKM. KWK, HESE, TvE
LY 2FATAHECKY SRS, ABELENL OB ZLOEBLARED L S iIc, BARORARA L
MEICII—E LW, BEOLOOAFTRELOUBSRELRBEIIS LT EEOEMEBLAVWES
EREDTHILEZOLNTWS,

HWHOEDHIL, DRELZHCHHENDOKGYBRLREDORER Y, MHOEMEBOIHOBWERN2
R LBREN TS, 20k, MERREZEL T, AMEHALFREREE OMRIIEDLLRZVWEV IR
TN, EHBIC L AN BEATORRL 2o T3, ZOBEEZHLNICTSHED, HEEL DHEHICL -
T, BAWMAT — ¥ _N—2AOME L BT BRITDR TV 3,

CLAMP(Climate Leaf Analysis Multivariate Program) X, dLkZHP.0ICEER, PX 74 V—HBRELZEE
177 WA OBRAEMAET — & (EHE) L ZTOREMORESMT —F £ L 2 5 RE O FiE (Wolfe, 1993)
ThY, BERLEFEMOBVWHREMMELEIOND, BAET—4i3. BELOBEESED N, ¥
B EOKE X - EH - BRBOK - 8K - BICBET5. 31 OBKOHMMAN L2 D, BITICIISEER
¥r>—FETHH S Canonical Correspondence Analysis (CCA, ter Braak & Prentice, 1988)A3 Fl\v L E EEYIR.
B H EHSE. REAEHRE. £BHRAKREHEDLTD I0BORERGLHEETHZ LN TES,

BfE. CLAMP (i Fifi# s B8k L7- Al H ML oML AREIORAH Sh, flxiTaiEcgomk
HIR OB ARES DRERGZHOMILEY, BELIIHAOELERALT, 0y ¥ —ILIRO LR
OHRL LILRREHIT TN D,

AE, BERIET ST HIROE ZACHYBEIC R LTHH T CLAMP # 8/ L7=, &K TiX. CLAMP DA
FE LT . BEBITHT-LIRY A OBE=REBLARBEICD &L SWTEREBRITOGERICOVWTRRD & L BT,
CLAMP ¥ EA T 5BROMBEAUC OV THLERT S,

ter Braak, C. J. F. & Prentice, 1. C., 1988, A theory of gradient analysis. Adv. Ecol. Res. vol. 18, p. 271-317.

Wolfe, J. A., 1993, A method of obtaining climatic parameters from leaf assemblages. U. S. Geol. Surv. Bull. no. 2040, p.
1-70.
*Paleoclimate reconstructions based on leaf physiognomy — An example of CLAMP technique.
**Atsushi YABE (Fukui Prefectural Dinosaur Museum)
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e BRI TR AN MR R o N2 ABERET O RER E RILGREE
LRSS @K - B - ARG (HIRK - RO -
B (BERK - BE - D - FUR L (TR - B - BB

TR R R B R ) | TR AR, OREREHET B K ONLMETIC £ M B AL di~ B p N T
BIZHL. THROEE U THBRHERIINS120. —BNBHEORARERD E DM AEE. rOEEL
TR 572D, B2 SEICSELUEL 025, SE L 2 IFET F 2 X Tl A Ot S
FEARSICES BUEAAML, BERERASND. F£, T2 TIERESOFRBIE m BEORBOSE
DMHY, ENEHUCL T AEEEFEFHTHHPRILAOERIZELLBVLAREY OIS, 22T AL
TIIEEL L THEEERORLADRRNK S ER N UBREATMRICI D%, HREEOREE 23tAa 7.

B . WBUTII P 0 RORIARRMAEOH~ 12 £ < 5%, FULLOBIEEED Unit I, B
FORCANEE L TMRE T FIAMEIROBEEED Unit B2, Unit 2 KD BELONEEL, 8/
—)UEL TW5 Unit B3 IZX7rEN 5. — HEETATIE, FAE D EARDRIAE SO #1£< . LLAEAE
9% Unit W1, BIAREHROMIEE 2 < STHIBIID ST, PAIRIINRENCGIRE /) 2 12—V & BES Unit W2,
Unit E2 - Unit E3 DSEE<LUEEBTH S Unit W3 IZK3ED. TS5 Unit D EALITITELERCE L A
FOSR IV AN, BSUIN (1992) 12X BRUKCHREE Ty7 & Ty8 DMR(ET 5.

BAER @ 13 il S 60 8 66 FEDLUL A5/, Unit El TIXEBEXKED Chlamys iwamurensis. HHEERS
TED Anomia chinensis RVHEINAED Ruditapes sp.DFyacRBEHFEDELY. Unit B2 TIXEENFIED Mytilus corscus
OB EEEL. [BU AHMEEENED Arca sp.. 7R EDBRTROER THEDHBTEND Crepidula jimboana
Z{D. Unit E3 Tid Arca sp. D& E MR8 8L, HREERED M. corscus. Septifer agiensis DT ROERT
BHEXRA:D Homalopoma ena &5 . F7z, Unit E3 TIIFREIERNA:D Cyclocardia siogamensis D H39 N 7ah
5&FEN5. — . Unit W1 & Unit W2 O FEBTIIRSIIERED Nipponomarcia nakamurai. Pillucina yokovamai DF;
FEIGIBEL . A. chinensis, Barbatia kubara 72 E DS RESETEROB w05 H TINBRARIESRD Proclava” spp. & ¥
3. Unit W2 O LI TIIFEIEAA: T3 S Saccella miensis. Phacosoma kawagensis DFFEMNGHEEL, FiEEEED
Arca sp. FEZED C. iwamurensis 7REMZENS. Unit W3 TIIREDREL, BEKIIVNDBOD. FHTEEN
" P. kawagensis DWEHTENE L. C.iwanurensis, N. nakamurai ZH3MITHES.

BRzRIER . 34BN S 24 I8 39 FDLUBIMEAME ST, Unit El TI3WERIREIED Pseudoaurila okumurai
AL, 5 NBTE 62%I3EL. AN DITREWIRFRIVIECHID Callistocythere subsetanensis X°_ L&Y
VRIS Celtia sp.AEITS 5. Unit E2 TII P. okwnurai R Celtia sp 78 EMBEL. EHT SMERIIZL. Unit E3
T3 Celtia sp.. Kotoracythere koreana. Hirsutocythere sp. 7 EMEBET S, F7z.  Trachyleberis leei 71 LIFIZIAIAMN
ML, SR T b~ SIERDUCECRED Elofsonella pohongensis DTS 5. —74, Unit W1 & Unit W2 @
T CIIHSIRISTYECRED Ambostracon sp.X° Trachyleberis sp78 EMeLL. 2ED 30~84% % 55, F/-.
Z ORBUELIA THRBHITE Celtia sp-° K. koreana 12 ENEL BHNT,  Pseudoaurila sp.<> Callistocythere sp.. Moosella
sp 12 E Z DA ORENH 5ND. Unit W3 T Unit E3 OBHE ST 5.

PAEEHRLEEDS S, BILAICBLU T MEIHTNEMNES <, FHRERN - AlEEEEIRAEL T
VBN, HEFITUI LA EFETHRLE - ARMAROR SRR 5725, RABREaicEL TS,
Efiziom Sz, §YFICEARA L. PR ORERAINTT % & W Ot KEDEME R L 72 &k
NEDENS. TNSDT EMS, AL 2 HELRIIHEI D S i K - Tirh g ife
AT X N L AR L 7=l 5 VL GRTH B L a5, S 612, Mgk D MiguADMEDIE SN,

S OB BEI FORMREN - EHEE SN, ZOZ LI3mEINYNE. D2 &b 1om BECEROGEDIC
SDWEINTV=ZLERML TN,
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2.80-2.55 Ma iZ BT 5 H 4 35 8 5k [ —5T I8 I 64 7L ;d oD 4l —

I ke (FIBOK - HEREIEE) - MEUEA (GERRDE - #ER) - MM —B (FERSHT - WF/RIEK - AMBURRE) -
SZREET (GHEE - BN - IIREX GELDE - 3% - ARKS (8K - 31

A, RHEI TR L7 v a o RRRE UEHBERENEMBETHRAINSL DI TS, TDREE,
AABRICHFTIBHE—FHHICBVTY, BERIART—JICHET 3 ERANRKBELHNREEINTS
N, YBOHABZ/O-NIAKBREHOEREZTTOAIEMHAOHIRZ>TWVS. BESHHEZ/FHTTS
AEHREROKEILAIL, 03 Ma lCHAE D KEOET 25> TH 25 MalTRRICEL 2 ZEAMSNTED (Shackleton
et al, 1995), APIETIE. ZORBLOBTHICBIBXBOLEBELHEEEETHLOMNITS-D, REOE
BicBSR R R EE 2 AN T, FHIOKKREER O 2.80-255Ma ICEBL, MIRETOL.

FBEENMHOBRNIIRWIZIE, FICBEIIIREMSRABILE LN EEL THLHTS. ZOBE I MEIR
BEEMSORNAAEEXONDIAFFTEP~HNWEERKIET 2. HEELEBIVCEKET > /{taxkiid
LR, ST LIS T RRIC LA N. koizumii DFIEEH(3.5-3.9Ma)B L UXN. koizumii @ relative increase (3.1-3.0 Ma).
PERICAIKE T > /LA Daum A(2.75Ma). B EERICEBMEA N. kamischatica DEBAEH(2.6-2.TMa) SR TE /.
5T N. koizumii @ relative increase & ) EALIZEDHFEEREN—~F THD I ENnho k.

TR L5 (#92.80-2.55Ma) ! & RFRIFR B I RLADBEM U, 8 SFEI3 Acanthocythereis dunelmensis, Robertsonites
sp. 5. Krithe spp.. Paijenborchella tsurugasakensis 15 EEREMN 5725, 8T P. tsurugasakensis 13 2.7 Ma LRRIZIT g L
TEHL, HEER 2 BOBEFELE—V2RT. 50— OERIZRERNLESLERTERERAE AT
—2G4 (2695Ma) & 104 (2.605 Ma)E B <—H L. Shannon-Weaver DRI H(s I FZ FLLAHIE (Shackleton et
al, 1995) ML -F(LZERT. E5IT P. ssurugasakensis \IRBBIBRBHICEL LI EMEINTEY (Gt
-0, 1987), SEIOFERIE, AEOHAMBMEOE— I NEHEFEOBEBIIENT, LHERNZRB{LIN
ChOERERDIEERR%T S.

—%. BEBETHD A dunelmensis. Krithe spp.3 LI Robertsonites sp. 5 13N TNHIEB/KIBDOBIEEH ORWMET
HBH, TOHMBEEOLEIL 27 Ma ZRICLTRESRAS. 27 Ma LA NS D 3 A 0~30% DI TEH L
TWeDIZTH L. 2.7 Ma LABEIX Krithe spp. & Robertsonites sp. 5 DEEEANE KD, A. dunelmensis v 75 ~Hihn
T5. INSITMA, GERBAETHD P. tsurugasakensis DTEGEL THEHLEBDZ ZEMNS. 2.7 Ma 1213 L #E
BHN S RBHENDRR LR X LHREINS.

FROFEEFLRORTET > I2RBR. BREEINTVS G inflara 137 0—)NVRFEREAR T 572 2,695
Ma & 2605 Ma ICIE<EHLABNI & TOMMBEEDOMRAREGLL X2 FORMIC 2 BRNS ZEAHSMIR
o7, LML, 27Ma iTHIBRBELLRED Shiaho /.

Marine sediments in the Sea of Japan between 2.80 and 2.55 Ma - Kuwae Formation, Niigata Prefecture, central Japan-
Yamada. K. (University of Tsukuba), Watanabe. M. (AIST). Tanaka. Y. (AIST/University of Tsukuba), Miwa, M. (JAPEX
Research Center), Yanagisawa, Y. (AIST). Irizuki, T. (University of Shimane)
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DR DORERAEIT D EDSRE-TEFENEROEFER
IRIEFD (ELRH#EYEE - t2ERTEER)

HAW RO - BHH TIE. 2HMEOBEWAE-JTEF MK H(Cronin & Ikeya, 1987)A%
EHT 5. ZhoDE<E, BEDHAIELX D ERER THREINBIZEENBD I &S,
gF ¥t (cryophilic)fi & S, KIWNTEFE L7240 BIKMICER - L2 EBREEZ N
T&E/z. ULMUEE, —fOROEEN A A LMD EREMD S M T NUREE. 1996, /MR
A, 1999%), MKHIIC®HAERT B ENHSMERL T, T D= BRI 4 S EEOKE -
HMZEHDTHBD &R0 TOBRIIFFBEIA TR, AR, B4
DHOBMENLHMELZEEZSNB200 LOFEHBNSENSA. EBBEBIZOVLWTIL.
HMENWDERELEA AU, LN TRE-TEFNMEENNHETS. BIE
DOERBREZRE TS, EHHLBRE WS EHRICBETEC-EMOME - £FE. Bt
REZBHEOEARNLEEERTFEIND &5,

APETIE. KE-AEFHEOF TS, BE - O 5 TR AN 3R (Hemicythere,
Cytherura, EucythereBH)D1I3FEIZ DWW T, BAESMENHHOELDOKIR - MOMEZRE LT,
FOFER. BREILACHE - B E M ONEOREM(FEIZ100mEAEBIC /A L, ofiZ RO
WBPR~EIICHNH L TWE, E/2KIRIBIZEIZS5-20C EJEWAE, 0-5C &WEDEH 2 A8,
LI EFENO-SCOMWRIIHNHTHI L. ZLOBIZEFKBNL20CTIIRZIBHICORHT S
TEMNHBAL, EAGEIZELR & H31-34% ERE WAL, 34%pTH% EHRVWELNDH 5.

INSORERIT. HEREHVKEIS200T)ETHMTESED, INFTHKEL TIFLME
EIRENTERZEERT, FEZOISCHEZSOKRMEHEIZ. D4AETIREOXM BB
BAKIZEBIEW., LA LEHEOHAEEOLFEKEIX. BRAKEIZERSCTIFEELS BEHE
BEEAKIEWI & &, EADENNPPEVANERLS, INSORBENEEONHICEER
DEAS, N EETKE - HOGEOBWN S, RO/ MEE 235 1 72 a) ARAERG
ffi). by HANE - AERIORD), o) BHAE - 73 AAMAEROEICR S Lz, T0 D BalidkKii.
bidKid - 5. AIES DWW ETNTHRLE N ENW D KENH B,

LROHERICEDE, BHHMASBHEETTICAELRKE - HH)0ELE, BEIIUTOLS
RG-S EHE L, THOEINSIIEFHOMKPITEROBAILEL > T, BEWEHE
TSI R DN PEREM & NI R~ BB TIIAERB R R o 7223, al3L D/KIBMNSTLT O H A
LI - AR —"V Y HEE I OSNERERIGE £)33.5-34%) T, biZREIRE:DHE &R KH4(32-33.5
%) DHIBHR~BEONWTNMNEIEIH/ A TEZOU =, cBEDKIZITB AN ORER =TI
HEWEAZRD, EXOKBNSCTUTORE EWMT. BEBREBOENKECONMS L,
H334%)%. & DR (B1-33%) DI R FEAE BB 2T TEEDOV,

—F. HEBNOEST - BHHK T, 3EOHBEEENE DL VWAKEFE 1.5 MaD [BHE) TDRE
WMS, BEAEOIFEASIRINEIZOANH LT EHEEEINZ, IS ORRIIFEICL
MO TERVRRICEAR, WIB - AEOTEGICHHT BREITE B fe/zKiE - HAENIAWE
¥, FOLREHIKE - MK TEE L THEFELR TN oI EERTDEAD,

LLLoBEMNS, BAED NFeE) KE-FEIFEMEROL T THIIBRAKILES DT
BEMN XIIHABEEKLEADEKER] &S, FBEOHEEDTIIOC/ERBKIRERE DN
BIZOAHTE, ISICHMARERIBS&EBRENEY. EHFHMSREETOKE - H7
DOANMIE R ZEEDONB I ENTEREEZ LN S,
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REHREENSET SRR RCAOBHERFICED S RMEHHOBRER
AHBRABRK EEHT)

ER UL DTS W I, R TR IR A AN A LT B B W i R~V UK R D IR HER R 0 &
112 HIE 23R B A THE D 20 S big RO MM IZ IR E SRR T 2 R IR LK
EIEBMEB DRHEED S B BTN EF DA T— D7EHEE I N TV BH2I0,1991) BN D Be#R i A ielT
00 513,37 > I (Palaeoloxodon naumanii) DAL EMZRHE TN TH O UL AR OB 22 0
TR LW LITODRTWAER - £.1972). /2 el A DIT. &IN5 YR OB IXBRE D =7
VRN TN > T THEM BIFIEE N T WS (1.1960). LA L2AYS BB T8, S L E
THERRE MR S 72 0 KT KIELEEIC & 725 FRHFREOMNNEEEHITT 572
DICIE BB E DG RENENLETH S T I CAWAETIIABRLEIC K 2 HERTZITO 2.
A 2T I3 b S IR R T FERNBT A A BT T AR RAREN T HEEDOBAMRE SN TN S LR
B S TELFFHN OB TAEI00RB2ERLEERELTEOI B ISRENS2IEOHRER
{t B ZRE Ul 7= 2 fildNeomonoceratina delicata 1shizaki & Kato. Spinileberis quadriaculeata (Brady).
Bicornucythere bisanensis (Okubo), Pistocythereis bradyi (Ishizaki). Bicornucythere sp. (= "form M"of B.

bisanensis of Abe and Choe, 1988)D5fiT. 2N 5 I T R THBIHNBR- D RTRIEETH 5.

FABBTILEEMIZ R E < OBIEN S HEREEAEH U LA TOKO K D12 SAEICR T 5 x5
BE(%) & 10gi b D A3 EUR 0 O BB 2GS N2 T E TS, quadriaculeatal 28k L . —
#0142 Bicornucythere sp. 2Rt 3 5 DO T/AKERM BETHEHANEKWEREEOFIEIRRIND TD L
R TIZORME &7z 0 B S T BHMEDN. delicataPEL U S. quadriaculeata E 3551 5 P HFUET
WA B. bisanensisHieiflk UGhsD i AKIED 278 HEE X N 203 BEKEEI0-15m& D IENBIZE
WICESNAMIT R GEELRW. ZORBIEE THMEHOHRICH ST 2.0 S LEicNT B
N. delicata®\ i - 1Bk U dot b B8 TldBicornucythere sp. & 3159 5. Z D IFUEAD Wi /K HEWH O HERM I H 7=
DKBREMN -2 EE2RT RS EBITMTTOREICI E<EAMEN LW TR L RE
(FDLODSH O 2 ORI ERET A RITICHEMHTZ 20 MB35 kol I1IiBicE bt
RGBT OBHTIMERTERN. 20 &d.mi KIS OURA MBI R T 2 HRe FAKR
ZiT Ikeyaetal., 1990), Z DHEBEADITORIZHBEEL T EEZIONS.

B REOURHNPB L O=6ITE EFSHED S B Bicornucythere sp.EN. delicatald =B L TH ST %
FIIS SICAMEUIEDNATOER BRI NTHEW.

|7 Spq  Bis Ned Pib Bib |Spq ~ BisNed Pib Bib

2 o' T N TR KABBTOERIEEEIC
P G U . oo T B s ARG OMXIEE
N (%) & B R B plISORE K 1%

SR A S o T T 1 OHERiEALMES N2,
« F : T o e REHPIC BT A ROEE
DE ERY

° ol . 3 Ha<4.Ha-5I3#£1L(1991)D K

S Y Tt TR 1P 1 T M i3 Ha-5 % BB

| o T e [ SR ... LIBOEIm%ERT.

..:: PO S R— N e - Sp.q: Spinileberis quadriaculeata
<o Bi.s: Bicornucythere sp.
2 .°’ Ne.d: Neomonoceratina delicata
a e - -~ e N Pi.b: Pistocythereis bradyi
) Bi.b: Bicornucythere bisanensis
04> Il voicanic ash
- ‘:
! - [l aminated clay (LC)
L4 0 .
Py o [:]massivc silt
[‘5 8] Dlaminated fine sand
| eafre By L - e B (&7 shell
0 [} b4 0 !) 0 o0 0 © 0 l 200 00 00 100 200 300
Relative abundance individual no./10g sediment sample
(%) (ostracode no.)
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ZM—YOBEAES THERINESNIZHEY I IPGHO1-1011P D
EXEHRHELE

SAE— (FRKX - bt - BRBE) - RE)IWEE (FEX - 1B) - HR tf (ERR - BEERIRE)

FHR—VI#ld, HATRLEBETHEKTIHERTHY, [IBEEHICLI2RELENHBICHEN
3. ¥ BETRAF—VIBOREAN, BEIRIALZHBEERAGET IR TED554EK
EEPEAOEBRTIIRVWMAEFBEINTVNS. KEFEO—&ZBIZTERVLWAR—Y 7B TIEH SHH,
TR FESHOBELHOCAMANEZIELEH ERRTIHFRBEETDHS.

FRRI2FELR, EEEMESHAMBFEFRRBENRTEMATITONATNS [FTHEU-RIELAXWLS
BMOBEMEENNE) O—RELTAR—VI/BOREAENTONTWS. SE. BET(LEHETT
SIDIIHERMEINcBEEREEVOEEFTILRERFNGLER. BEREVBMUELSASMIR o=
DTHETS.

AMAOKENT, F2EBNLEZMEHLAGHOMBIZIBWT, A F—V /7 BEARAKESH B
(44°16.51'N, 144°58.50E. /KiE778m) TRORY SET 4 —27 5— 2RO THERSIN/=GHO1-1011
a7 (25 :506.5cm) TH5. AT7IILHBMITHRKEMLEBIVO I b6 RS. AT7RTHOER
BRBROMRERFEERTRI200ER EREOSNTWS. BEEFLRBEOSITIE, 1UBH1.9cmDE
BRE (Tcc) TI3AF v UFa—TE1GRFIEL. 63umDADNTKEE, TORBEREL-.

KEIDHS0emBIBTNEEIIDWTHBALALERTE, a7BER (A7EEHO—50cm) Tid
Globobulimina sp. WMELET 2, A7 HP~TFH (7 HEEH150cmLAE) TldStainforthia loeblichi
MNEET 5 EVWS PR BER(ENED N

EARILRIIFARBEOSKRBRBBIIMELTERT S22 EMASNTSED, AKR—VIBOE
WAELLEICBWTS, REOHENY - FEKEORBHEIZIZITHELTAHLTNEZENHAS
MIZRLOTWS. ZOIT7HEMINAKE (778m) F. AKR—Y 7 BOKEEE (Kitani. 1973)
IZHEDTIE, EFRHNIL > TERINEFKRK (subsurface cold water ;| KFELK20~200m) &K
SEHFEBEEOPEK (warm deep water ; KHFET00720 L 800~ #)1,500m) DHIZCHEET 2 EH K
(transitional water) & XiEND “AFR—VIBHEK" OEETRZVWLRPEKOTEHEFHiIIC
ETS. a7BEMIZESNSGlobobulimina sp. WELETH2EABILHRHEIREDHEEIZBITS
RIELERTIENTES. —F, I70ORHIZHBITSS. loeblichi!NE&T HHEMN S Globobulimina
sp. WELETIRENOEED, KBABEOTLREOREELLERRLAEDDEEI OGNS, HHHE
ZDOWTH, RBHLETHEAIERT 2HENMELTEIENS, ZORHILLEHII B AR N
EXODLERTRMST-AEEND D BRARIFHN. 2002). £/, Stainforthia fusiformis (= S.
loeblichi?) DEMT ZBENHEOBEMIKENL0mIZBNTRONS (BH - E&/JI. ®ME).
Z DStainforthiaBNEB T H2RHEOHMIIDODNTIISHISIIBRHTILENH SN, ZOHKDER
HONDBMICIIREEREFEOFEBKwarm deep waterDEETICH - 7-0lEEMENH .

M, ESICRBEMATHEOBBESITLTHY, TORROMABHELLOBREELERTS.
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HRIT « by T ERT DHKENERDS T & AR

BIIBEK - #ARER - MEREEERRKERE - B RBFHERD,
BHE _(&RKX - BRERISHREE ¥ —)

HUoRCTIHIRET VT RRAOM. b v¥ oy FHIZE R T HHAKENE
BEEN, PO THREIN, AWML, BELRFETEOKEEH#EEY 4 FULE
LELIED &V ) FERRSEBEF D, BNICERTL2AEMICBET2REILE
FHRICEATHRNVS | BEOBRIIRERBKIN TS T 400 Bz E
%o

FIICAEETHANBROMEE, £EGMEBEST. BELRELOEESL
B OMZT 579, 2000 0 11 A, 2001 4 5 BICHRMAEMNTHOH, F 70
AOEERE, 15 SOKERENERI NI,

FORKE., RO L 1I0BEONEEARREINT, N RBEIT,
BREORVWMS, FFKEHELHERED 2OICKELS IIND, KER
#£ix, b Eb 6 D Cypris LRHZBT DM RENOHEREIN D, WIER
#£(X, Cypriasp AVESFTHIN, BEDENICLYVBENIGITHE
HLEREEE L . HEBOIBEED 2 2D, EPOIEEL. HkE
Cypriasp. A. B Fabaeformiscandona sp., Darwinula sp.7» bR I,
RSO —EPKD & 5 R 5705 5, BEBDEEEE L, kT Cypriasp. A,
Cypriasp. BIZX > THR I, MEOHM L RLHKIZHTHT 5,

WEREN 2 PN DHERE LT, Cypriasp. A. Cypriasp. BiZ. @iZE
e RHHRTY, BRMEIILFEOZ LK > T, FOEKEL MRS
BEMNRIRESAR— K Fabaeformiscandonasp., Darwinulasp.i¥. 8% & < ##
I A FE > T RWEDIZ, TOEENR—EFERKODHZHIBIZROSN TV D
DiELBbhs,

KREBELHEHETIE, MOZEERLOEIZBNT, KERBVWARED
ho, BEICAEETHIEIDOTN4ETHLIOIIR L, KENSIZSEHOHE
DEDIE, 10L LIXEhUL0ERERIND LBEDNS, £/, HIKET
VAT - FEICEK DBEEOEBROELIT/DN IV, —FF. KETITIGET - &,
SOIIKEOBEICL > THHEOBEMIIKRE S ET S, AERIL. A8
DEOEZRENFEE CHVEFNDL MEBROHOZHEELRE V& FRIS 23,
ZFICK L TEADON ERBHEORBOBRMEITE <. HICHES LEEE (T
Fhad & OFIFIZE S T 3N HALD BRARBERENES ELHLME o7,
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RIRZERLL 5 Rz B ARSI BRFEM D@ 2 TTER DM AR
KEEE (LK - Bt - HiEREED

BAEFSHEEDNO 4 DOWBSREMD. SEMh, [UNEM. FEEMR. KFET 1,100 m~2650 m DS
BSNMED TICE FNAEA B LINPEEA FLEOBOBKENHELOZL. BE 1 FERICONWT
RALBHILDFREMNT 09%. BOROEENT 37%E VI KSICHIFEREN, TORBIT. BEICH
B 3HRIICREORBEKOBRENEENKENTNE S, ThL LITKBORWRBORELM
LZIIBEMNSTH B, —h. BROKNOBIRINIIE 15 FAENSEORRENALI. BN TEELT
EAEETLROMTH 2%0ENH 5, ZOED. BE 1 FEMIIDOWTH S &g & KB a7
OB x5 EFEHBETRONDS, §7205. 15 HENOEEMNDHHIT. BE S <BUED=FEEREARNM
DM LR TH /= LEZ5NS,

BITED 0 A5 B OB X IRBRERI OKGE( T) &K ORERNE N S witthEhnsh->Tnd
DT, RO 4B DTN S O E RN TRR S N5 EA B L INREIEA LR OR O™ KA
Rk AT D 2 ENTES, S EDEA BINRETA LR OBROBEENMEILDOZA) &, K
SHICENSO4BRITB T IBFAFE EBECHBITIKBEOZHATE 7Oy LT, BvNERIETHE
DOBFERD S NGO NS,

AT= 0266x(A)% +3669x(A)-2.08

BEIZBNTRRABEEL D bROHITIE- 7208, BAFIEEEN TIIBE L R EERENT0E
FHFL. ORI EL-EEZ 6N, L. BEROBERELZOLIEADILNTE
5725, 45D TIZDONTESNBEA LIBEEATLROBOBRERHALLDOZEE EOFURAL T,
BEOEMAKBEEN TSI LA TED. TOMRERDIE. BEMTIIN 1.7 AEFNSH 1.1 FEMNE
TIIEZHEAED 6~12CTH oD 1| FEANIZR> TRHEC ERL 3CTETEL TS, ZOZ &I
) 1 JHENCEERM D RIOE FIC A EERL TS, =EMTHH 5§ TR TRITKIR
N RCETLERLUTHY, BEROBKROFEMHEDH TS, —F. SR S e TILaES 2 K
1 10CLA T TREIOE FICH -7z,

BAED T & LML, BANGEOREIFNELN S bHlA 5. FHEERFLROBORER AL
. EICKOBSRERALIC K > TREST NS, BIEOBHROERBHIIKDRRFENELLIL. SO
FNE DK 12%/hE L, FIDRETEEAROBICKBRINTVAOT. 4EXDIAT7 DFEEETLROR
DRFFEPHAELER D & BEMTIIN 1 JHEMID S RERIFASENLIND 3 X037 LIZREH>T
RITNELKTBH>THY, BHIORENIASTLEMRTIIENTES, iz, =EPTHH 5 T
SENE TOHIA EITR/2 0 REFNAARLLAVNE <2 DD, BEIOBKROEEZ 2T Z & HHE
gahs,

BB, FREHMD 7 T 18~14 HEANINT T, BEBIINHHEATLROBDRKFIIELAREL \»
ADEERT. ZORKIE. BESMETIIH /AT 2N RLA DX BERIT-DTHA .
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HhE - EEOY > IRRICEEGF S NIBE - REFN AL OS2 ARRERT

BREA T - KBEGE ' - Wang Luejiang' + Xu Guogiang ? * Lu Binggquan®
1 JEEE R R EGCHIIRR BRI 2 RH 2 LERIBKE

BEERICAE BT AR L Tk, BROBL DILEHHICL > T 1 EEROBEIR &
=T, BEKEEOEERELERNICETTSIENTES, KiZ, YO ITBKOR
KEMAEI. iR & FROWKORERMIAL TRES NS LD, wKELHES DK
TFBEELTESHTHS., LALANS, CHETORETIIY L TERINESBEDE
BEEZETHLSARLTVLBON, EHTRIASMIENTOAY, TITEHEHET
3. BRI LARELHOKREVHE - BERTESNEY D IERIIDOVNT. &
# - REAMALOFE CNETCRBEINAZEDORVIZEOBIMETRITL. [k
CHIKDBEE - RERMAELLHELEZ. ZLT, ZH50KRERFOKIEEESOE
WF—o LB L, TORR. WROBE - REFEMAELIZES (SSS) LzhEh—
KRR THEINZHEREARD S, TS OBBERNBShEZ &icd->T, Yo
B OBERAMELIE 1~2 AMEEOKBRES OBNTRRINTNS Z Ehbh
o, Eir. BROBREFRMELOLEEO S BRESHEKOREFAMELOLIIEL >
THITED Z MDA, T 5T BARHIRIN DY > TRBORINS K EEFE -

RFBMAELLEE DBBRICDWTHHET 5.
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HARE MR Laternula elliptica O MERALF 1 IREEFAT
SHFET (BRA -2 - AESH @GR - B - ZHEHN (B

BRAEMH IR T 5 REEERORERMAEKL, $ I TEARITZORDPER SN/ SO
BT 5. ZBILZDWTE, BOPITH » TRKRDOHiR & 0] LAz RR Z T
5. BRER AR —KORERMARILRL TCEHARIE, R ERREBEEBLTELR TS
B, HEBFIR > TEREETOSMTEIT) T LT, £OHEYHPEZ TWIIHBOHRESR
BEMPLSOMTAI LD WREE 2 A5, KR TIIHEBOERBBICELT S ZHH,
Laternula elliptica D% AW THIRBEMIT 447 o TV 5. Laternula elliptica {3 FREIRIZILE < 57
AL, T, #EREOHEEY DS IIRFIREDORVEFOILAN S K W2 Twa, T, [
—EA L ON AR CIEERBICOWTERESHZIT) LT, 20OBEICBITAHR
WOEEYETH RS, T, EHOEKERIZERZH CTEI/NE L, BOLFHIME I
THRELELICL D BN VD, ZOMOEEEEINIC & 52 FARIL L TTERMBAND R
BERBEL DRIV,

ATV BIA: 308, bAsE L DI 1 MET 2T, WIFnbEEH, ERIXLO
By RVABICH LY, FHREFLROS V7R 7 FHBE TR . (LA
AMS Z v/ C HERBIEDOKRE, 35~4ka ZART I EPHmESIN TS,

REFNMARL DR 6, BAE LR LEDOBTIE, 0MICKELE (W3%) RO
5. BBROBTINIEIERELRSOMENOEALEY L6 TERICIE, B0 8 (-30 ~ -45%0
swow) ZARTRIKKOEENEZ 5N b, BAETIIHBER~NEZBL TWAKKED, 35ka TiEF
PRilES ETHLTEY, BEIVRBUKKDEENKEP o7 LEZOLNAE. £/, §°CEIC
2WT, BARBOP AR L VIRWEZRT I &, FRPEFROBVWREDOLEN, B
HEDOHEH L DB EERL TS, BAERHIZOWT Mg/Ca lbE kK7L 25, MEOME
PEERMELOHERLIZIZ—HK L. DI EHNS, Laternula elliptica DFRIZBITSH Mg/Ca
b Fr, REOZLIKF L TWAE I EMghol.

6———mr—r— T T 77— 1.5
5F (b) fossil “ (c) modem
~_ L &
g : 350" o ".‘v‘/. 1 £
- 3 1t ;
£, e { .-
S - =
= 1F [ P T § } + 058
o of e IR AP E
1k Mg/Ca
-2 — P | ——
margin hinge margin

sampling point

B @RERBECIC, ODULERBOLZERNERBEERLFT. FTh#i3g Y v VBRI 2 SRR T.
EBAEREHZSWT, &Y v VEBICk T H813C, SIBOFEHMH L, Mg/Calb DRIERERZTRT.
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A pollen record of latest Quaternary climatic changes from the Huanghe (Yellow River) Delta,
China

Sangheon Yi, Yoshiki Saito, Akira Nishimura (MRE, Geological Survey of Japan, AIST)

The Huanghe (Yellow River) is generally thought to have been formed at the end of the late Pleistocene. It
flows eastward across the Loess Plateau of north China from the Tibetan Plateau, and most of the sediment in the
Huanghe delta is derived from loess. The Huanghe delta is located north of the Shandong Peninsula on the eastern
coast of China, and it covers an area of 3 x 10* km®. The Huanghe is the second largest river in the world in terms
of sediment discharge, and it is one of the best examples showing human impact on rivers in the world. Also, it is
noted for frequent changes of the course of its lower reaches over the last 5000 years. Some of the major shifts of
its lower course were caused by human activities: for example, the human-caused breaching of the dike at Ligudu,

Henan province, in 1128.

. . . Age This study ci
During the late Pleistocene, the climate was cooler and |cal kw8p{  pog01 I Chmate HOB02 (Jianot s 2000)

paz]

drier than today, as indicated by the composition of the o~

coniferous and herbaceous vegetation. At 12 cal. kyr BP, Hiatus 06 e oot

_p.

xerophytic herbs (mainly Artemisia), combined with
1.7»{cod |

scarce representatives of broadleaved deciduous forest [2

vegetation suggest a short-term climatic deterioration "

|—3—

3.3 »{ coal

(corresponding to the Younger Dryas). After about 300

years, it is apparent that mixed coniferous-broadleaved -

4.6 » cool

deciduous forest vegetation was more widespread,

suggesting a transition to warmer conditions. The warmest

59 »

climatic episode, indicated by representatives of humid e

and subtropical vegetation, was between 9.8 and 4.5 cal.
—7-

kyr BP. This period is comparable to the thermal optimum

recorded in northeast Asia during the mid-Holocene. Cool fs- o1ol o

events occurred subsequently from 4.5 to 2.7 and from 2.3
to 1.7 cal. kyr BP and at about 0.21 cal. kyr BP; warm ? 94 o o

episodes occurred from 2.7 to 2.3 and from 1.7 to 1.3 cal. 4 Coar ta

<
oo

4

kyr BP. Generally, the climatic evolution documented here T Dyes.

for the Holocene ties in closely with that recorded ) ) o )
Fig. 1. Time-controlled comparison of the climatic conclusions

elsewhere in the Northern Hemisphere. The first drawn from the palynological data recorded from the two boreholes
compared with previously published data. LPAZ: local pollen

assemblage zone.

appearance of buckwheat pollen (Fagopyrum) at 1.3
cal. kyr BP probably reflect widespread human interference with intensive cultivation in the dryland

forests.
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Pollen-inferred palaeoclimatic changes of the Changjiang (Yangtze River) Delta, China
during the past 12 kyrs

Sangheon Yi, Yoshiki Saito, Akira Nishimura (MRE, Geological Survey of Japan, AIST)

Being the longest river in Asia, the Changjiang (6,300 km long) originated on the Qinghai-Tibet Plateau flows
eastward to its mouth into the East China Sea at about 31.5°N and has built a delta about 51,800 km? in size. The
Changjiang delta plain is an area of low relief with less than 5 m above mean sea level, and it’s delta is one of
typical tide-dominated deltas in the world. The climate of the Changjiang delta region is humid subtropical, and is
controlled by the East Asian Monsoon, warm and wet with an annual precipitation of more than 1000 mm. The
potential natural vegetation of the Changjiang delta region is northern subtropical mixed broadleaved deciduous
and evergreen forest known for its high species diversity.

Pollen evidence of two boreholes, CH97 and HQ98, drilled at the present Changjiang delta plain were obtained
to examine postglacial vegetation and climatic changes in eastern China. The climate in Changjiang delta region
at about 12 cal. kyr BP was cooler that the present. During this time, the vegetation on the regional upland of the
Lower palaeo-Changjiang incised valley was a mixed forest of broadleaved deciduous and evergreen trees.
Gramineae and Cyperaceae were abundant in riverine wetlands and on ﬂoddplain. Rising of sea level converted
the incised valley to an estuarine environment between 11 and 9.2 cal. kyr BP, leading to widespread
development of wetlands dominated by Gramineae and Cyperaceae. During the mid-Holocene (from ca. 8 to 5 cal.
kyr BP), the climate was thermal optimum conditions that were warmer and wetter than at present, allowing the
subtropical broadleaved evergreen trees to increase their populations. From 4 to ca. 2 cal. kyr BP, the climate
became cooler and drier, resulting in a decrease in subtropical broadleaved evergreen trees and an increase in trees
of wider tolerances such as the deciduous Quercus and Pinus. After ca. 2 kyr BP, further warm and cool climatic
episodes were occurred. The increase in grass pollen and fern spores and the increase in total pollen

concentrations reflect the change from a marine to a terrestrial depositional environment.

4

£ ’f;‘/ 4
g'@'f f' S y":’lof/ / ef}/ s Chrete
:: FE F B F —

2 - S
,, E — 2 ;
. =1 FE ¢ =l 47
. P L bt éi }w'”
E e Sir=ntunc|
= EfF [ [ F t
Bl v
u~'nannr_nn I ) © ® © ©x » e e e ww (cal.gﬂp)

Fig. 1. Occurrence chart of selected taxa showing palaeoclimatic changes during late Quaternary from Core CM97.
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VEERAEEYIIKEEESOFEROEE

AR (X - B - NEEAE (HSIAREmAD) - FARS - RNEE - mlas
e (iR - 2

2001 ED 292 #TH ¥k Science (X [Paleoclimate] Z5F4E L7228, £ D1 T deMenocal &
THECRENEE L Bb TV it &Iz b 15001500 EOMRORJREBPEE TH
0, ThNRT v h FEEPL Y UAOBRRICHEWVEREEXT-ZLEZHLN L. ZOXH R
TFHERr—LOSEEHICNZ T, KBEHOEICLI[EEELEZTWS. FlxiE, A
JEE 800 €EH> 5 1, 200 0 DIBREW T 5 (Broecker 2001). = 9 LIcARBMRTE Z 2R K
EENTNZ T, WEARNEINC X 5 & Mbn 2 R LR FHEIZ/RL > TVWAD (Jones et al., 2001).
DL ICHEREE~D NBFESHORBIIEFATERZVLOTHY, L2bESEB/IES I LT
METHD.

Z 9 L= ARESN 2 & N B ARTEINCHE ) ER DO REE B 2 FHIT 5728, HEKFIETI
B RN S h - W R &OHRE, KK a7, MR oILBY) L (LR, b EF kDR B
FEE DT HAEENTERIITORA TV IR, TR RIEFREOBESCRIEEN DGR
B - DBRAERCHEEOHELRRAIRTHSD. TIT, BELIIEXTILADEETHDZ LA
HMONTWAMERED, THHOKBEEHONBFL LTLERL R X INEIEZRET
D&l L. BERBAERYICEN L-BRE, KREAYWIC L 2B ES S ABTIC
LBABRENPLLHENTVEINLTHD.

SEIOHFEX SIIPROHTE RIS HWIERY KR oRBThH 5.
Z OEIEIAE 25m FHTICA Y N2 H D, 2001 429 B4 A R—nHgEIC
TIZINaATREEHLCHEMEZFR L. AEHIER 6cm, £ & 43cm
T, ¥E#& ARBAZLK X BEAREEZITV, HEDOZREITRo7-.
EOREFIILULTO®Y ThHD.

1. ¥EEII Y A XORFE G UL bRy, KPS L, AR
mIhiewy. ARIITHIES 35cm)iIKARE L, FHUEX Scm)idy
BEaxT 2T 5(HEX).

2. MDA IT AT A4 FEIENG, PIFHKE LTI EMERD B
WY, 2y a YR, KAFILR, BEEOEREH L EEKE L, BiEEgild
REEELI LRt

3. KEAYMOBBKLE L TX, THETWailkfi) CLTHARERR
Neritopsis radula 1 f8{&2 FALH D 3lem O L~)UIZFELT-.

BIE, BBOBEIZ OV THHMRFERZWME DI THY, Zhick-> T
FHIBFRI R 77—V 2 AN T, R E D OHREE 2 BEHT 2 FETH S,
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AR— o BEa, tBERRCHITIREREEAROSHETOT HEEYNES
BAERIESE" - RE)IMER™  ("HEERK - B2 - BRRIYE, “HEXK - B)

TRV IR TROERETETBRKORETIHETHD, BROBEILSROBEELIZEBEICRE
THHDEEZSNTVNS. Eie. ALK EEPREADREEZ > THEENIEROH DI EMNS, IT4E,
EREAY LB ZEONLE (XP) ® IMAGES REIZLBMEMENMICHFONTWS. 3512, AHRIZAKXIZBL
TELILNET 2RO —DTH S DX, REBHORAS D > THMZARMEEREL TW3S.

IOXIRWBETIRAEALROBAZTI 2 &3, ABETHON S HBEFNPEOERT — Y IUEF T T
<, W ODIRWIES RBUERAER LD A O, EHICEHT 2 KRGS T3 AL ROEER OB
REDKRTHETHDIEEALNS.

AMAETED RENT, ELTIBEIBRENZEPICE 2R 12, 13 £EHN (GHO, 01) IKPWT. ¥
M~REMN OFETKRNT T TREBICK D BRRNE N-RBHERY TDH 5. AL BRI RE OFEF 2cm
DFHT, O—ANHIVTHEEREBZIT>/. /o, EHERIFICHERYOUE, pH, (L& THEA (ORP),
BHERER (DO) BREDREZETTH /.

FER—V 2 BIIBIBBAREFLROSHICONTIE, TNETIZRE (1953, 1954). Saidova (1960), Fursenko
et al. (1979) <, JHEDEFE - BN (2000) [ZXDHENHZH, ENTIUUNLABRTH o2, PR
TIRUABEOREVREEMNE LT, HMESKRBEEOFMBILLBEZAIEETIISICHREZREL, K
B 31~2039m D 76 REEBA L. HHBHIDWT, BEEGARER 200 BHBEICRSETHNVEL, B
BT 2T 7. TOME, 8 DODOMBERETIIENTER.

PR 1 EEEMOKTEK) 60m LAi%. FEHE ; Cibicides refulgens

BT - BEEMAKIELN 70~120m BEUHRE - BHEMNKER 110~130m. EEH . Cibicides lobatulus, Islandiella

helenae

REMR I : AL3NH#) 90~130m. FEE R ; Buccella spp., Cassidulina norvangi

BEIRIV : &5 - $8EMNKER 130~360m. FEFE ; Pseudoparrella spp.

BESRV ¢ BREMKTER 120~180m. I EFE ; Warrenila sp.

BESRVI - BUIPAKIE 120~160m, M - BEMK Som LAE. FEM ;. Verneuilinulla advena

BEARVI - b B RN HEED KRR 140~830m. F R ; Angulogerina ikebei

BV 95E - DEMAKER 1300m LAZE. ¥ EH : Adercotryma glomerata. Brizalina pacifica, Eilohedra nipponica,

Islandiella norcrossi

B AR EIINEERN TOIRICE D, BRARPCTORENMICKRELENDD. T OBRNITRE WK
NS L ONRERROFEINNE <DL, FHKOBRICHES TEL 2KROFEIHMAENS B T L.
BHOMATIREFORBIDHTHILRBRELLDBDESZZIENS.
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AILRRICREF S NKIBROFHEAL
YE/MECHREPD, THK - ) , JLE Y (FREE), )I@E#MERHH

BIRBATLBEBOT Y 22T ANV ™ ALMg/Ca)d, BATEET 2 L EDHBOBMEICK > TR
waxND. ZOARREELRE, EROREE (FyN—) NoRIBERD. FrN—XFLHR
DREIE->THVELAMENS. REOHMBETII/NI2F v ON—MBEEIHINTS. MK
WL IZKERF v ON—DINT S, TR THMOBEREDT 3. &F v o N—ZRL
TVWBREBEOMg/Cald, THENDF v O N—HUEINZEEOKBERBRL THWIRTTHS. L
ML, THETEF v > N—DOMg/CaDBWIZEHL T, FHEMLAETDVTRNLLHAHIIR
W, FIT, ARETRETFR SO THESTEPMA) ZANT, ALRBOMgCaZF v 2 N\—F
WHIEL, Fr oN—HOBVIIDWTORERZITH .

PFITIZE < Y % 2 7 HRE D % D Planoglabratella opercularis (d'Orbigny) & i Wz, SUE I3
ETRELERBE, BATESNRBHICOWT 2. BEXRRIE, KERHEZ147C. 179C,
B ICDIRMIZRELE. EH/RBWThORHETHI50THS. BADRKET BEROMOAKDI
iz, 1987494, KRUNSSEIHICHMIBHNIEDY 1 R7—IILTRREIN, REINTHW/ -GIKE
HENSBWHLE. BEZEET S0, [ESTHATEHIMERTASE AR ICHRE U 2 BREIT Tids
LTWABKIBF—FZ2FAL~Z. EPMAICKAHER, #HMAZHIEREIZEENA DIEOL JXA 733
mark-1IJ& TR, WERIEHNt >4 —FrA DIJEOL JXA 8900RLZEFH L 7z.

HEOKR, FEMEE BMEEEDIZ, ACFv N—LTHEUAMOM/CaD L5 DEMNKE
Mol BFEEECIDWT, RERGHIIMg/CaD EEEEEHLEE A, KBEDMICEHBRRIIE
OHENERIN. ELRK%E, Toyofuku et al2000) THLNIRRLLET S E, UTOXSITK
5.

Mg/Ca (mmol/mol) =2.22T (C) + 89.7 + - - Toyofuku et al. (2000)
Mg/Ca (mmol/mol) = 2.54T (C) + 67.8 + -+ - This study

WHEDHZIIHUL TNEAN, YFIIRLEHEERL, TORVIIK0TH . U, LLRTOF
RIIBETRTBEMLTHETZ2HETH 0L, AHETIIBHEDOZKOR SO ELETH
BT ER, BEEPHEELL THES> TOIYEDN, HARROMEELKRL TEEREDETRRDZIER
ENFELTVNEEEZONS. > T, EPMATHIE L ~Mg/Ca% KiR & L85 & #2212, EPMA
TH S N=KIB EMCaD R R Z WAL ENDH B,

BADOEMEDOMgCaDE A N T LI, Fv oN—HICRRB Mz RLE. FyoNn—i3 RElC
o THOVPNSH LN EERBIZHWATNADT, EX R SAZF ¥ NIRRT, &Iz
ERINTVNAMYCaDRININIBENLE L TAB I ENTES. HEREOHIEREMSESNER
EREBRELT, BIMEEKDOTF v O N—HOMg/CaZ K ZFHEICLD AHidb-/-. FLTEHKES:
AWT, REUMLMDETRSGINKBEOUKET . KROESED/Y -3l FEOH TIEE—
Bl UHLKEBOEEEEZLET 2L, FARBROBHARD AN, BREFOLZELD HEHVEMN
LEMEINTWz., £z, BERONRY-HSHIEINS, Fr NN HEE, chFEzFTo
MRTHE-O TVEIOFEOHEMIDBEVIIMICHYULE. THSOFEERSEOHREEL L TRHMNLT
W HENHB.
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EEFLREIBEREOMZE&EL THE0O0 ?
-HHRBREERICBIT2EREEUN S5 DER-

ALB 7 (JAMSTEC - IFREE). PF4 HMe (K - Bt - HIERBE). xR (LK - LE
W), &g BR GEX - Bt - HiERBRE)

MEEYETNERD E<BEELORBZHKT S I &3, BIEOHIREELH %2 Tl
HE T AT TR, HBROLARLEN S BEOBELELWUIBEOERLELT
bEETHD, EVERBEFEELTIMEEHEIASH D, £<1T, BEAOKENLEY
ek DMBELREBEME L THWE HikE LS, BILEEEZSUHEEYIT, Bk
RENSERBIRE, FEEKPSEBIIEIL@RBESRHETICNELELFL, ThE
NRELZGPBITKIRT D E0S, BEREELTIEDNS, B, ZITE-LTH
HEREELIT KR, B BEEEREVOBKOMEEZRTEANSZEREEKRLTY
5. mill, dWlEFR & KOBESES R EEZETLTET TR, BRI
T 2WMEFEOETLEEPLELEMERRELEICLLIDELTWS, LML, £k
BREFEEYREE ORI B<HEMINTWLBEEWARWL, Thbb, #&#&Ek3
TOF =00, ZOREER T, BEOHEMILBRFORIBWEFEEEME
GRIEEMERBREOHBZRRTZZENSRONBIZTTH S,

W& S13. 1996 LK, HEBDURICBWTHEBYITRAL FO4RK - &l - SRR
EFDRMEERNDEBIIDVWTHEZToTBY., ERICHEXREL TEEIN/-H
WtET S >0 N ORIBEOGESHEICUS I, BEEENTNEEIL, REL. H
EEEITODTWAB I EE2HS ML K& (Kitazato et al., 20000, 725,
benthic-pelagic coupling (Graf, 1989) AN ->TWNnB, 2B, LELEFEDDD
5 HELTBOWLWEMMESEIZ L 2 5 HUNICA R I N, #oMEasmniks (8
A, 1999MS). T DR, HUNOFEMIZIIHIBEEABRYMNBEMIICED, EEx7 0
A4 REWBEDOHZBRL TS, bLH, HEEAYMBIINOEEEMERU L DIITHFLIC
A XINDEFELZPTLETEIBVLNWEBYETZ2ERL., RETH DEETSEE. 0
OB EOREHRRISINGEHRINIETTH S,

WA E AR REDOHICH T AL ERICEEZH S MNMITH20I1C. BAT
TR UEBEHRSEEE2HETH A 5EBRE2To 2. BEXRMCER T ARSI, —
F. EEHICEBRTAERY-> K DEERDADHERNR SN, £ BUCAENMAZ
HEDHBIN—TTH, FfBEEZEAERVAEFRVWEbH . TOT L. FlC
SO TEHDOEHEMEN RIS TNWE I EE2EWKTS, £/ F—ETH->Th., TOELT
BRI HERDAATWS AR H 5, FilEAFILROMOPITITE LN ORI
HKETHHDOAND (Gooday, 1988: Ohga and Kitazato, 1997), BESL . #oftE
MEZRODRADIIICEREZELIETT. —FP. KELTVWBEDTHAS5, TH0 o/t
FiDBE. RIIIEBOMNBENLHIND I LTS,
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ML ARTEED TS AV b - Sy TREEHCKZMBBLBREDENT(LEBREZL
—HERIEEDL S LRAFHERBELTVWSO 0 —
Al B REK - HER) - PEER (HEEXIVHVS V)

FATFEREEIRD 3 2OWESER, BEAR, #RHKRE L BT KIRICE
WTRIBIICERSN: 3 E0EI A - My TERICEDVHE IR
(Polycystine) 79 v 7 A DWTHEF 24707z, b7 v 7OHREBEHR AT, TILBEKIKOD
Site 8 (46°07°N, 175°01'E, /KiE 1412 m), #BHAKIBD Site 7 (37°24’N, 174°56’E, K
VE 1482 m), WZAEKIRO Site 6 (30°00°N, 174°59'E, KiE 3873 m) Tdhh, HREHMII
WS 19934 6 AP LH 1 EMTHo .

B4 DOABRICBOTEBLVANVOBRERKICHEELZFHELIAONT, FERZHL
THEFEARIRICLALEL TS, | EHOASFTORERBEMARICIIKRE THEL
EWAH S, HEILAKIR TIE Plagiacanthidae FHASEB Y 5 —74 T Collosphaeridae ¥},
Coccodiscidae %}, Pterocorythidae BFASIZ L A ERE L eV, Wi#H KIE TId Actinommidae
BOEEHE . BHEAKRTIRECICEZILLZIREALN 2. KR (HEFRERX)
B CHEICHELZEVDIDLDIEIBEZLH (KRDEBVDI—FRHIIHNTNLELHTHA ).
L2Lads0E20E2NRERATREEMAROFEHEILICZLVEW) Z EIX, K
HEABL ICEHHKEELOELE LTI R WIERE (50200 m) KEBLTWAIZ &I
BEEZONE. THDODLERDOHEICL > THEERIBHVAEIZ 100 m { HWnE &
NTW3. Site 8, 7, 6 DAKIE 100 m DKEIX, FNFN 4-5°C, 13-14°C, 17-18°C 1T & T
Hh, EFMrELTREL TS,

HEARICEEHREMAPZ L —FT, £ER (LBRE) CRFHELIHYH, oW
4 FPTOHKERNDT 10 FFHEVENALNS. 7o& 211X, BIBAKBE CIIEBICAEENS
PEE A, EBFAKERE ERF KR TIIRBKBEDOFEHLL L £EMDOMIC—E DB
HHhohewid, LEMEOBEMEBIIKRUNOBERICIEEEZLZONE. b LD LR
DL IR DEE L EBKENWKBEDOLEFIBRAIID 5 D% 51X, AEBLHHIT S
EZRIZKmE BHNOER, 72 ITHFE, B, MOXBERFELZEDEHICLZDOND
Lizw,

DEX D, Polycystina HDF LX) DRI, KD 2V IIHERBEROME (&
CIZIKER 100 m T DKIER) REAWORBKIEEY R THRERIEL LTRERTD 595,
KBATORERF (K% E) OFHEHCETL2ERIHTIVBEL TV ANV LS
HEINS.

A TREAEI R AER (RELBERLETRNR) HUHME EBEREEBOMRE] ORRO—
BTHD. FHRICHCLREE, FIivy—  EXHEFESHRBRHE (NEDO) 0% [HBEPORE
BRAA =X LOREHR] OREHMBIZL BN,
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LEARFEEIZBTIEZET A - by TR ORBURBERET (FH)

KHEEHEL (FEKX - Bt - £MBH) - b oh GEK - i) -
H P —BR (EEASHHE - B0/ UBEK - EMBIE)

EMIBEREGOEFHMAZR>THY, £EFVELRBE{HFOLETHEEL., BOELAEKETTED
K<HIET D, Lo T, 75320 b2ORMIIKRI EWARABIIEERT I EMNE WL, WiKBRIZ#HE
ISR REOFEED S ERE TEMBICAML. HEMICIRBISEBE TIRILL . HIZRBOKE
100m fHERKBROE<ERLTVS., HBBIEKROEBEELRDS ZEEMNERIN TS, Kbtk
FMREOMIIETREZUTTEIFEHNDERZMN. WEFITEOHMIIHIOSMZEIN TR, DO
D, EF4ACbE - Iy TERIE. EMEBL THKBCHRRRBEORH L EEY G L OMEEE
BIBHDITR. BOBINWFREVWZALS.

T, 1997 N5 1999 AFITANTT WCT-2 filsl (AL 39 HE. ZR#E 147 H). WCT-1 Bl bkl 25 .
SRR 137 BE). DKO2 #llsi (b 28 1 12 3. WA 132 E 32 4) O3 MR TITbNZEF4 A b bS5y
TEBORBEZHWT, REBZKBICBIIHRHEBET v 7V APHELLELEBEL. REBEOEEBFNAR
EEDDBIEEANELTHRITE T2, SENIE, Polycystina HOF L X)L DR BEZRD. BRFIIZ
BEMICHEL. REMZHIKEBEMEOLEZTY. UTOKRER G,

WCT-2 FIEICBNTORBEREOFHNREIIOVWTHELV N THELS D L. Nassellaria BH &
Spumellaria 356 O & H tbid Nassellaria HEHMRBEEBE THo7. LML, TOSHFLIEEHICL>TEHL
THD. Nassellaria HDEHOEHE A5 ANS 7 AI I THICEZIIRAFHEDMNR SN, 20T
B Y HMEENT Y Plagiacanthidae BHZ 5 ANS 7 ARMNI THARV LA T EMABRSNS. ZDkS
12, WCT-2 I TIRERA LN, BLANNEDICEHEHZRL . BRHKRIIHFEET S DK-02 =TI
SHMIZERZMCTERHEMRZIEAERD NN/, DK-02 JIHSKDERETH D, [ Ui#AFK
BICHET D WCT-1 JIEICBNWTHENZEL TEHELBZIILALBD SN, EEL NV BL
NN OBEARICIEREKETREHEHNRSNBONEBER KR TRFLGLEHNBOSNL L0
mo,

FERLVX)DNOEMBEARZHSBTHRET S L. BEREN S EREAMIT T Nassellaria #HA 50.1%
(WCT-1). 61.1% (DK-02). 72.2% (WCT-2). Spumellaria 8 B1Z 49.9% (WCT-1). 38.9% (DK-02). 27.9% (WCT-2)
EHMBENRBITT 5, $72HB Nassellaria HHOAMBEEIIHBREIZERBIHEENH D, HL)NVT
IR RR Z L #2935 & Plagiacanthidae FHIEREL S BMEICR D IZIEHEFICHMBEENMMTS. £
7~. Actinommidae BRI UHERZERT. ERENCEREIRIIEHMBEENMKLTIHEL TR
Collosphaeridae #+. Coccodiscidae %, Pyloniidac F23% D . KiZ Collosphacridae # TIXE DBFEILEV, Fi
DEVWHZT B E., #HBH TIX Plagiacanthideae £+ & Actinommidae BB TH D . EEK KL TIT
Collosphaeridae £+, Coccodiscidae . Pyloniidae B EHRR TH B J MRS Nz, X/, Plagiacanthidae
FICHLTRED ISy VALK T 7oy VAL OMICHEADZ & TOHMBENEMEEN
DEWEREIFEERZIENS, RIGOEMAEEECHEEL THEBTOZREEWIERBEI SN,

AMRIFH LRI F— - EEEREOHRME (NEDO) MBELERE L5 — (KANSO) II&EFEL I“RILRED
METE SR OB R IR (ERK 9~ 13 4EBE) OPXORRDO—MTH 5,
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6 AO BRI (KESEEM) »O/FO NI RERFE

FARE B - FrER LD - FHEMGA - BE - REHKF - RiE E°
(‘FrBk - B - E, HEKR - B8R, CHEX - HE - R

LI
2000 4F (2 7 18 A B A M U 08 R i S BRI VB L W B TBIS2000 VA SO EHELIC, HA
WOTI vy b VRELHEL. 40, 2001 £6 F 25 FHICERILL 72 BOHCORBF RIS O W THIN 3 5.
F 72, 2000 4. 9 AR CHHRCEREL L 72 BOBURBESE & Dbl &, KR iikrh o B A8 O F= il 4l 12
DVWTERT A,
BRI L BRI
75 v b oREHE, HNNGEETE 6 ¥ 0OWHRIC BV TERILZ:. Abliz, WX 75 27 b4
vy b (Ayvad 42100 p m) bV, Xvtr Vv —2FHLTEFEOKE (7im LK) 6507
Sy b ERRLE:. 7500 P oEBERBTRILZDL, 4EHICTOWTHIN SR E A F S0V
ATHALL. EERLAETULAT— rEKICOWTHREEL, ey FLT.
BRLER
BRI OV TR L 72 KREB L URE SN BBHRAO Y 2 % Table | (iR, {45 72 BUid e fEdk
(&, Larcopyle butschlii Dreyer, Spongotrochus glacialis Popofsky, Cyrtidosphaera reticulata Haeckel @ spumellaria
SHiAFEMHL, I IHMOAFTHITXTORMTEBED 0% EM R 5. & (I Larcopyle butschlii 1,
Bon BB REED 0% v 505, ZofiE, OARBEAKD LHCAELTHRMLRTHEI LN
BRI TWSE (ORI H, 2000). Nassellaria (22T, Lithomellisa setosa Jorgensen. Pseudocubus obeliscus
Haeckel, Lipmanella dictyoceras (Haeckel)%s EAG 6 7z, AL 2w, 6 Hid, R KO BE R
WS E 20, PEOHAMEAKIAELT IRBRARRICETLLLENTVWLEEZLNS,
2000 4F 9 F] O B34 E (Matsuoka et al., 2001) 12 K4S, [ CHER I Didymocyriis tetrathalamus (Haeckel),
Tetrapyle octacantha Miiller, Dictyocoryne profunda Ehrenberg 72 &, x}IGilEific Lo Th b &8Nz &Ez2 6
NAEFEBRL T/, A0 6 ADRAETIE, ChSDHBIEIZEDONLOLIT LI HRENLICTE
v, ZoZbki, $EHREEORAMGABOERCHAOAT, BLALIBALTVARWI L &R
LTw5,
Table 1. List of radiolarian species from the surface waters off Tassha,

Sado [sland in early summer. Abundance code: ++++ = 11 or greater,
+++=5-10, ++ =2 -4, + =1 per residue of each tow sample.

SAMPLE 62501 62504 62502 62505
DEPTH 71-57m 57-42m _ 57-Om__ 42-Om

SPUMELLARIA

Cyrtidosphaera reticulata Haeckel ++++ +++ e+t +
Didymocyrtis tetrathalamus (Haeckel) +

Larcopyle butschlii Dreyer Eara FH++ P PRI
Sphenosphaera socialis Haeckel +

Spongaster tetras Ehrenberg ++

Spongotrochus glacialis Popofsky +++ ++++ 4 4+
Stylodictya multispira Haeckel +

Tetrapyle octacantha Muller ++ ++ + ++
NASSELLARIA

Ceratocyrtis sp. ++ +
Lipmanella dictyoceras (Haeckel) ++ ++
Lithomellisa setosa Jergensen ++ 4

Peridium sp. s
Plectocantha sp. + ++ e ++
Pseudocubus obeliscus Haeckel + ++ +
Pseudodictyophimus gracilipes (Bailey) +
Zygocircus productus (Hertwig) ++ + 44
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Ry il & D IRELL 72 HELHR Dictyocoryne truncatum DBESIZ t 2 BB EER
FEALD EAT - BE - FIRBHE) - 0 8 QA - 3 - PR

[izCowiz)

Matsuoka and Aqder§on(1992)li, 7)) THALE T D508 F R ESEH UL 7 ool Dictyocoryne
Umem%ﬁowﬁ&(w,m,%,%,%t)?ﬁﬁL,ﬁ&ﬁﬁKomeﬂLt_%@ﬁ%,mmu
mtutwﬁﬂfuiﬁEWﬁ@ﬁT,%&E%ﬁﬁén&#ot.%tmfmﬁwfu.mﬁﬁﬁwﬁtk
%&%&&iﬁTéow,&ﬁMWKukéaﬁﬁ&wc&§%E@KLt.it,ﬁM&nﬁﬁ%ﬂ&ﬁﬁw
FEMOLLEN S, D. truncatum O 2 ix 28 THIB OBV EIERPHASE L TV 5 L85G L7, AT TI,
W F AL § B UL B O B HEE A SR L7 D, truncatum (22T, ¥ % 56 L7-Fits
KREf o7z, Al ZOYROBEEIZOWTHE L, Matsuoka and Anderson(1992) D5 & i 2

[BURHRIN & SZR T 8]

T vy b ERHE, 2001 4 8 H~2002 4 3 HiZ, MABLLEBULLOVE LB L % 10km OAEHA (10m L
®) BOTI b Ay FPENOTIRIMLZ., EEEHMEDDETTITI V7 F y3ED 6 D, truncatum % 5)
MEL, SURHRNOH CHERR LMK E WA S R0 1 BT DOAN, ST 74 VATHY L. BinwT, %
NET VYA 2 T—TIT60F, fATFEREN WM, 2002) £/HWT, ZRZHINE DAL TR L7:.
SUEHRI (CEERBHIDA) 11 & B8RV E, 2001468 H 1 1, 28 HIZBWT 21T vs. 26T, 2001 4F 10 J] 12 1.
11 H 13 HICBWT 26T vs. 28T, 200241 H 18H, 2H 41, 3J] 8HIZBWT 21T vs. 28CTH 7.
B, 3 o0 (21, 26, 28T) ¥, Matsuoka and Anderson(1992)A%3%¢a: L7- it 3 & AR FA HER AN
OBVEDR S - BBkt ZEICANTRE L. WHEME, #$l715205& 7T To 12BE L. 20l
AOREMIIBVE L TR L2, fF 7 MO ZM T 74 BEEHT L, SEAOALANIN &Sl ie a5 ko
7o, AN OB, A X0 B & B R DK )X, Matsuoka and Anderson(1992)@ Y
DIFNHEL TV 5. fHMEBOL LV 11 & 3 ADEBRYERL 5 MOERIZOWTIE, WMEDEVWIZLD
SN R m DDA & AT A KRS L7,

(R ER]

FIEEIIBIT HEFYMIE, 21CT 9~59 H, 26CT 3~53 H*, 28T T 12~33 1%tk F7:, 74
ko9 70 fiks, 10 HEL LoAEFR 2R L7z, SEERICOWVW T, 21T T0~85xm, 26T T 0~33
pm, 28CT 0~140pum Tho7. 72720, 50p m M LOBBE &8k L - iL, 74 ffdd 5 kAT
Y, %13 0~30pm OBEELIREedorz. L&), AFFHIN L Bklownftiz K& 1Fsh
DNt TOIRESOXDKERE LTIE, ERMEEOBEORY 4 AXN—EThnwa l, fififEEoN 4 51) 5
£ —ICENHBHT L, FESBNTHERPHEEN L EVARRATAYERD Y, SHESNNOAPNTIEH—
ETELVWI e ENEZLNS, L L, #NbDEB4FA A5 EEBHENEIHANETH S,

a0, HEAMIICowTid, 8 H 23 HICBME L7288 (21T vs. 26T) ICORL &L A
Fobh, 26CHNH D. truncatum DHEAFICET D LR SN LAL, 1] 18 HHSBI L7298 T3,
H AR O KA 21 CCESERENT WS (59 H). D7z, 8] 23 HDEBRE A SBIN SN, D.
truncatum OEFEICB T BIERER L RT Lz il v, 28, 21T TSI N/ 59 HIZ A RA:LF 1IN
i3, Matsuoka and Anderson(1992)4%#85 L7- 37 H* (28CCitsk) 2 RZ L kb, ANKEEEICBVWTH D.
truncatum D2 5 A HAF T AWEEMSH AT LA REL TV 5. :

B ICI L TIE, 4 NORBRIIBOWTHENICAEZLEN VWL DRI OGN, ZoFRE, Kl
(S ASHIE S L5 & L7 Matsuoka and Anderson(1992)D#5R & (2% > T B, AOYEHETIE, 21T

(2 J1 4 IBIER) 12BWTh, B AE2HBNEE 85, m) PHEEINA. T, WUEMTH ALY Sl
& o THEHBESREZ o TWAI LERLTWAOMS Lk, 72770, 10 /12 HEHOKEE (26T vs.
28C) TIIABLRENSZDOLN, 26CDHH D, truncatum Dbl @ L TW 5 &R SNz, sidihencic
OWTH, 4% FAFEAEESCLTHBRFLTILEFHS.
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AL ASEE R B L OR— 1) > 7 lh 5 & SN B/EFE S Neodenticula
seminae OFRNILIEL R
R (HAZERHIRBAMSRITIEE - I R-E MR - KE Rutgers University) -
BEAUTHE (TS REMAN - Lloyd H. Burckle CKI# Columbia University)

A DEiEEEE Neodenticula seminae WRICEERICE > TELL, FICHBILKFETEET
2. A AEERGLE (TEME SR EX—U 2 TR S &SN AR OERBE
B LR, LA VRSO EAER LT NW #) &xX—U T iliofEst (@ B i)
DORNZIHZEZHNERAZD SN

SHEHZIE 1996~1999 FEROERICERINARBEABITETFA A M Iy TERAVE

(LEBRAFOXBRFELBLOEERTLAMETOATH LI DRI N). GFF
442 BAR A ELEMNEFEMBETREL. HE&MAH Y 7 bY =7 NlHlmagel.62
(http://rsb.info.nih.gov/nih-image/ & D AFRIEE) &AW T. DEREME. 2)EYHEHE. 3)
TEE AN % LRI B 5 foramen OTEEIER. DE VTR, 5)E#E A5 L b RERIC
(7% 9 % basalridge OIgdet. 6)FYEEHE. Dforamen . D 7 FHllftizkH=. D& 2)LU
HABBABHASIBEHATERNWDOT, BREICHTEZMIT-HLCE FTHRT S EHEBL
=. ZLT. #on/87—9ty MIOWTERKSHZREHLUARE UTOZEAHS M,
IZ/2o 7. DNW B N. seminae \3#FBRANBBEOSREN G V. 2)—H T, B BHIIFHIIEDEE
ERENBMEBNETTES, BEZIXD-HKTHS. DFHT. Ml EOBEIEICBWHTIE.
HEBRD—HETH D basalridge DIBELOED. HIHIZHEEMICBUETH S, N\W DX
FRINEBIT 2RI T D basalridge OFFIIENVWDHDONRZ NN, B HFOZTHIIEFELIBEL T
nh5.

Neodenticula seminae 3. FOEEKR. BIZT7 5 ANBHROGEERD 2 ENEHENT
W5 (Sancetta, 1982 752&) EMILKFEED Y1 TIZHEHENIZERBL, ZOBBOLEROME
MREBEADLTHERMTHS. F/-. ®ATIE Shimada et al. (submitted)?t, #HBRHEKE
FD—DTH5 copula BWHFEMF THRVWEINBZEILEHL TIOHOERMARISE% 2
ELTWS. ZDOKDIZ N seminae OMRBEMEMAHAMR I CICRH#TN. AEXTET
ZTOHEEEZHMLTVS. I5ICHED SEM BEEFITICLD. BtEREEOEEERIZDN
TiEmz BT A RN EEFNA. HZAE basal ridge OIRELIE. L0 BESHEAL A OED
ABN B B TEBRICHRARBIK TS 20 BB TEIEASNS. 2T, LATE
DEREMHFRN, MHEICE D KEDENEH#EFTHIE. NW B E B HEOR/MEZ R T aAEMS
H5. KBTI, FHHOKEIFRERICHEDLS N seminae ORINERE. FOHEELE
MR BERIC DN TERT B,

*Morphological diversity of Neodenticula serminae, a marine plankionic diatom in the Northwestern Pacific
margin and the Bering Sea.
Shimada, C., Y. Tanimura and L. H. Burckle
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BEREFRICLETV-EREERDET
~KAMMERRY & YES L1 %KERER Stephanodiscus suzukii group Iz~
MEDHCH (BMIK - B) - AR (HiE - ) - BB L2 (WU =)

(XL i)

ERIKDPORBEEZSL L THREZBLUVERE LY NDERICKELB/HZBSHW/HT 3
ERERRLLEBABERRFRNOL TR LEOMEBRREBS, T3S if##‘l:iizgai‘?gg%
ChETOWRICENT BEROLEERIHRDPIELT 2EIHOREL>TRAND - ENE LIS TH
sz Li\ b;’:g;‘; 37%; rE—g%#’&&lfb’d‘t\fi:ﬁ%ﬂ)&il&ilil& VEEL LARGREZRT A&

\, SHIEOS V-G EZEERBROBILZBNE LT, ZHE CILIES p 2
ENBERLEERFERNTE L E2RAT- EREEROLEL EHRISA
(BHEEAEK)

2000 % 8 AICBHRKAMBITELTHRMER F o2 7PRE (SGP-12) ZERANLT-. ERHITOLEIL
385cm TAEWTEMOIRERNTHD. hoDEBRNOBERRETLE-TH L. HRMGELSBE 2
~20mm CEICESMICERREERERLE:. Tho2ZBKPIIBRILT. RFSvIRBMETHALTSE
BASA REERLE:. CORTA FEAPERMBT 400 ETHRLTENEREHYLE. - BRO4E
REEROBEEY A XOEILEL >TRENDDT. Stephanodiscus suzukii group (S. suzukii Tuji & Kociolek &
S. pseudosuzukii Tuji & Kociolek D 2 BEELHER. ChETORELUBRTHENR—BTHDITREMITE
hATL3) OROEREBIRTA /0L -2 —IZTHELT-

(8)

Stephanodiscus suzukii group |¥. HEMIFOLBEIISVTESNICEB LT, & IZFEE 45cm UZIZH
W T Aulacoseira B ($ 12 A. ambigua. A. granulata. A. subarctica) & & 3 IZ# 5 L T8 Sht-. Stephanodiscus
suzukii group DEEDZHTHE(L 5~50um [2H->TEY. FOEZOHESHICIIBERNLTLEARDH O
- 2BEICEVWTER 7.5~12.5um OBEENEBE T D45 BE 250cm LUR & R E 100~85¢cm [ZH L THEE 25um
LEDOXRELBENZ CHRBLU:.

(Stephanodiscus suzukii group DEEZ EEER - BlEY A X9HOT(LDOBE)

BERIGHEROBOPIZRERVOBERERTI0T. SRS R%@BYEBLTEELTW EF08&Y 1 XI2M
LTS5 TLTHEMERICK>TRELHEREEALTHBUBRY A X%20ET S ERETPIBEYA XOHK
LEOEE 1 A ONELTRYI->TNS. BRETIFOINDISLHED-OIZ. HHERBAFORBIC
+21E8G L TRAICERL TS EZIZIE BEREOZB(LHLYNEVY S XOBEMNBEELEDLHITHR
STHETTHS. D=0, BEYS XDHEESHIINEVWAICR2EE—VZFVDEDEDEHEEERENS.

KRR THREENT- S. suzukii group DBEY A XHMiE. BEROB/DMIAEWLNTS~125um ICE—2%+£->T
W=, BE 250~100cm I2EWTIE. COE—YIDOANEBLTOTHSICERB LTV ABERMNELDBRLD
BEY A XHEFBLEL. LHALEMNS, FE 250cm UES L UERE 100~85cm (213, BROKLYXKER
BEAEMNICECHBLT. Z20OE—I9NFET S ZOSILBERKYM ISHIT COBERIL-TOE
ENBITHHTEM TR ETT. XELEXKNELTIBEDNS HRE 100~85cm 1. KARMEALRFH
EDIZAIKEMEE SN TKABNRKMORKIZEL--BEREOBECHEEIND. TLTRKEDHKIZS
DINL—TOHBYITADLLTIFEAEBO LN LG (2= ChoDHERT. COFL—-TOEBREFEREL
T. BHaHHINIHLEDOKRBEDOELHBH - EEZTELTLS.

BEROBGY A X EAEFPITEE L THREETTETH 2 £{THRIC Burckle & McLughlin (1977), Burckle et
al. (1981) A%H3. ChoDWHETIEX. BEEOEERNABVEEICRBRAICERERNSEZS0OT. B4 X
OXELGRENBEHBICB(LILERRLTVSG. CORRIEZHEOHEREL(RATHS. EXIBOREMNIE
BB THLIKANNEMAMTEIERSROBERNSLEREERIHEBT LI LNTED. ChoDERE2S
b TRRTIVELHS.

(8%
Burckle, L. H. & McLughlin, R. B. 1977. Size changes in the marine diatom Coscinodiscus nodulifer A.. Schimidt in the

equatorial Pacific. Micropaleontology 23: 216-222.
Burckle L. H., Shackleton, N. J. & Bromble, S. L. 1981. Late Quaternary stratigraphy for the equatorial Pacific based upon the
diatom Coscinodiscus nodulifer. Micropaleontology 27: 352-355.

121



B A& AEMER 2002 EF 2 THE AARRK 91 2002 ¥ 6 H

BEEMELEERW-AERLA AT VD
EHNEEERENDET

SFRME WOANE, BEKY) -# R (LK) - JEERER (PERHE,
BAL k) - M —R (BRKE) - BEE CGRALKH)

FHEORBILSRTH o= L BE SN D ATROBEREREL, KEECHREHIREOKFHEOMHEERE
BH b EHT B ML B OBRERMI LR X2 b LICERENTELA, EKEEEOREMEZ OV TIRILIRL
AMEBRLNTWh o, & ICHEADOELTIIRELEBYRIELILETFERENS, AMEIEBOTEE
T B KEMBOREMEIT, SHRZBELTVEFICHLNIRo TV, KRR T, KEMTHERL M
BhbEH L-ES TREAFREHEGSLELE, BEEAFLRLA, HAELIUTHZRILEREOBERERL
EHAREL, EEAEEREMEORENEREREZRTLL.

MG E DO PRI IC 1Y, AERBREHIESAHTD. ZPTHLH =7 VHEREROHEREY» L
RBE-OMILANEEICE TN, Xbi2, MAEBRTIITA FREZBRLAZZR2KEIHLRELERTS. £
7o, BAFLBEERERNS, FHIRON =T VEISMIEROHBM TH D L EX LI, TOHKEILR
SFEFIOMBEThHoT-LHEREND. AHETIIRGED /) ¥ 2 — NP6 E LT EA KR (Acila hokkaidoensis),
8 R (Margarites sp), BLUHEBHPOREEFAR4E, BEEFLAIBEAVTERRMELMELZT 7.

ERFEMELUNERZT IS, REY IV BEREEEZE > TV RWI LRI DB, 7734 b
B DWEBHMLRICHOVTIIREOEFEMSBECEMB LU X REIFIC L 28WAROFELE, WA
R BRBWILRIZONTIE SEM, #Y—FLIZx vt RABOBE, BLU X BvA7aT7+74 ¥ —12L5B
TR ET-7. ThoORHN D, BEEMIAELAIEIZAW -2 TOERINENLBESRELTWHEZ L
MBI NI,

REREMERREICE, BEEALRICOVTIIENEN 17~36 BE% 1 o7 E LT, TRELRALSR
X, 2~11 l&EZ 1 o FVE LTRIE L. Acila hokkaidoensis @ 2 fRIKICHOWTIRBHR OV I Y Fi, +
DD A. hokkaidoensis 36 & U Margarites sp XL REIZI6 > TH 2mm KRG Z BV T 50~100pg DH - F A% HI D
ELRAELE. Bonl-FAMEE»OREERBOBAKBELZREE L, KBERMZ2To7-. REBEEELELSE
Archaeoglobigerina blowi 3 X ' A. cretacea HHRD LN T-REAKIBTHHEIT 262 °C T, FERICEHLE
Globotruncana linneiana 8 X T* G. arca iIZEN L Y RORE 247°C Z LOT . FRICELAFILBILENOBEHENT
EBAIBDOFEHHITIH 188 °C THD. E£1-, A—0/ Va—NA0nLEHLEREYLE ORI ERKIRFEZS
ZTEHRILS5°C THAD.

ANR=T HOIBEDOEREIIFN 40N THoEEZLNAZICHEDLLY, TNOLOBRERRENEE
QS N)DOWRHERBEMEL — BT 2. £ ZORREIINETHEEEEMDON =T EroBEESA TN
bD LD BB LMITEVERE % 7RT. Pearson er al. (200)iIMBHEEHETY POV o F/VI I AHIEE L~ TR
EEOTWBAMMEMNRH DL ERLTEY, AHEL InE TOME OIS TRERIF Y T OH % H
BILEALEILICEDbDLEXOND. AREOKERIINE TOLA TV HIKIEEIC T 2 IERERS
BEVEREADEREZI TRV HIEREIFTILOTHY, AHROWHERIEDTIREB Tho7-Z L %
M TET .
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BRRMUELENRTRYPEERT7 U EF 41 S
DBEMELTOEFHR

FERE ARG, BRKY) B A UK IR (ERH,
LK) - W~ GRRAS) - BIEE (RIEA)

ToETA MRRVAVAREHDNOATERKE T, 38 FHEOR, BEILAETRLEE L-&KED
PREEO—HTHD. (LEREIFBETHD - LOHBEMICLERLL TV L hh, EMELE BREREE
DOMBREEFTILTHLEERHENLEZIOND. LELAENS, ZOBROBEDATDICIE, T EFA R
BOEREOAERA R OGN ERENER LD ILERDD. ThETT L EF4 MNEOTEREIL, BOBIE
BB DERRZENLHEEISNTERER, ZOEYBBEARPTEOLICHHL, 0L S LEERERAY
FoTWeDOMPZONTIE, RECHE— LERRIIBON TR, £ 2 CTEARETIIREOEERSIER L\ 5
EEHTERNLRONICESE, ROILH =7 VHOHEREREREL, 7oFF 4 MNEREOTTHAR
EEUBTDIEIZLY, TUrEFTA MEADOARP TORESHREFERRDOE T LRS-

IEEIEAERIC AT A ERBERE, B =T UENSIIREORERIFLT VA MEENSE
EThH AMRATETHBIV =T UVENCEH LTS, MNEAEB TR OBEBOT7T v EFH A MEER BV,
MRRUERRECAVZETORERICOVT, BEOHMAEE2BTFEAMEZ AV THRBL, REOBROER
BV LRI L. £, AIEICAWER L FRICERINZERORETEHBER LY X REFZAVTHE
EL, 996 W%DT7 J7 354 FARFIATHD I Labhole. ThbDIENLREICHAVEERLLED
NOBRFENELIIHRRERIC L 2B RIZLALZT TV, 2V PENLZRIERERLTWA LD LE
b,

EERRAMELRECAWEETOT VEFA MIBH 120/ Va— A PhbER L. RMERRT TS
FREDORED OERRF U > T 2~5mm OHIRZIBVT, 50~100 pg DFEHID LY T Lz, RBEL
1e7 A MRRERLABEELFOIZ L1 OT, BiEH L EGHICEKEY 7 25 LEBRRR &L
ZRELRDONEHKIRT, BEEMHLRDONIZEL—EKL, BEEFLENOROONEKERLIZHAL
MCRRBENEBALE. BEFTTVLHAEZHNT, TUyEFA MAZBWEY 7Y 72 ER L TRERE
PEHREZITRY, BERKBEKROBEBELZELELI-L S, KATTORESFNOBBBERESRHIN
. bLTVETA MERA VAT A LRZELRVWLENULDRREELZFTF> TV L THE, 7oFFA MRAD
BEICLIOL ) RHNEEBHOBERTHKRINTVREITTHS. LL, ToEHA MEORKIZIISHEBRD %
Tt &) RBEREED N7, Uk Enb, EMATRLDOT T4 MEBEMIIZARL, &
WA TORE L TESIITOR 272 bDEHERTED.

HEMATROT VT A MEAKBELTSERLNCR-EEERKRRL, LTLLETOTrTFA MEID
BRTXBLIIBOLRN. PaFRDT L EF A MNE Kosmoceras DEEFRRINLIELLRIED b1, B2V Ukt
DEEMNFIBEN TV B (Anderson ef al., 1994). 7272 L, Kosmoceras % & s Stephanoceras BF D7 EF 4 MEIX
Ta T REMICEB LT-RETHD. —F, RKFRICAWET A PRIZAELPMURRIC SR L oEE
ThY, TUrEFA MEREROBREICHNT 3 EBORHERLT T, EERXEObL0EEKRICELLSED I L
ZEoT, F4ERPOPARICOEIEHMBHETERT I LN TERLLEZDLIENTED.

123



HAd 4 WES 2002 H£ER THE  BAMRE 93 200246 A

SR TR REE R BRSO EN LAERS /) BT LAABONEER
Bt B ERKEXRFRBZRFRMN

WAHBYICIIHEREESLONEL, TOHELERT, ShAEDOHBHBEN 2 E
£43. —03 b HABREHEMCFBRLEFTNIBEERT 5. HBEIZBITS ZHRA
KORBOWEBLEDEEBOMICEFEZ D LI, BN REEERL TSRO ELRE
EMETALENTES., FEITELIC, BHOLVERRT &, BLERICER S, RO
MROBRERORET RN ICHRSHL, TRENBLLANICERRICE > T, BE&RIC
ABBICL-THWENS. RBIIREMMICHERIND 2D, RBOFEENL ZHA
BOQEDORESE, TLRbbHMBHNOBENEZHEETED.

48T AAER, Pa RN LABRKMIIHITITERLTWEZKARDO—
N—TThbH. 47T 22BN BRORIHETTELEOL L PORAVLORER
D, BERLOBERTRELABE  LTHVWLNRTER. XoTA /7 ARXABOFEFENN
RIZBLREINTERLDY, TOEBIETIMERIZLALEATHRY. 1/ T LR
BIIRHOLEVERFETHIORNEOREME ARV, TRbLSBREABEBNTZDHT
H 3B LS RFEH Kauffman (1975) (2L > T#ERB &, Knight & Morris (1996) i3#)
DTRWVWEFEHB L RTA /B L ADORBERE LS, EEAFHLREL, 1 /€87 A
ZABFOEFELDIILTEDHELEBEZHEELTLES>TWS. KIFETIE, 1/ T A
ARONEEBEBILICHET SO, BRELORFEORVWKELLANEET 51k
EANATEEAMECHONT-RAREBARICEENR TS /T AZREICHOWT, MO
ENAERRKEIOFERL B, NREABEMET TRBOCOAHEIRA, £EREFHEM
ETERXOBRBELIT-o .

EORER, 4 O /)T LA 20 AERICEBBEFEINT V. Inoceramus
amakusensis \Z DOV TIXRR | & R O A3, Inoceramus tenuistriatus, Inoceramus hobetsensis,
Sphenoceramus naumanni (DWW TIIFFRIBER INE. WTROBTLRZADOHRE LB
WLV KEL, TOERIIRAKTHo. ABETIIEWT, EFH I BHBH/NEL, »
DIRBOARKENVEWVS, BEABIORW\WT 77 P BHEICHBAOHEMBRREONT.
IOFKRIT, TNOHA4RETONEDOHBNSBENSENP I LERLTNS,
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REREMATAEEBDR - >/ IT7ICHF3
HE=REZRUREBHMEABHOELEF &L ELER
BT (IR - BT - 2l 9 (RIEK - )

BRI, FALD S ALALR—R VIO E T RN O RS E R LT, HHR—SZR2HUA A0
LTHED, JALHTARFEMICEIT 2 BB Ao 1 Do TW 3. FKERER R D & XAt E
EEEL, ABLEBZAHORRN T+ —F LT, BRET7 4+ —F LI T3S . BEHY 7 +—F 13 Kanada

(1962), Mizuno (1964) 5IiCd& > THRIGMREEDENEEA R I N, BERMEL OO DR, A - K
JGU(1979) BEC K> TH U SN TN D, 5H SIEINHEEHAFTICHREIN T, K K50 BURERR s R Ay
FicBWTHEHHlE N A-1 27 (TD 1005m, 815.1m LAZEIIIER ) DEH - LREEHICOW TR T 242 %
[T, HERBREE & LT DAL A RO PE NG/ CELARIC DWW TRE L.

A-1 I 7FMFUEH (1989) &b, ANHBICK S IR, E~H @A HKERICHY TS . SR +—F
DM UDIXE, FELUGHETHS. EfF (FE 233.1-472.6n) IZFITIRHAEOME SV M EhSRD,
AP A ZIMERICEN L, BRMICHYET 3. F g (472.6-642.8m) IXBREWH %2 ST~k
WEMPSRD, WKL AHEZEL, REMICH T 2. Gy (642.8-732.0n) & I H~FEADREALED S
Bh, WA ~FHRI G EHA TS . GfEh o bRAESYLEZEN T 25, (EROERE (3BIXH,
1957) TIEAEMMEBICH LTS, Fige 6 EIIEE 642.8n OAKRIE (Jg 16cn) ick-TiEanhs. HE
o b~EEEEERE U, M~HK0E, GRMERATED, GIA FBICHYTS. ZhehoRs
R PIBEM (EFG), TEEDSHAREMTC—MTXF27)— (F, 6iEg), ZLCILER*IH4kE T3
il (Hg) cHflans.

AP EAICDOWT, BlEE ka2 372 TE2EN 2~3cn MBETNY T —THM L, SEHLE
HOELFWM L. TRERMWAD DR SRV, RERMBRIDZETI V- 70T\, Kanada (1962,
1972), Mizuno (1964) IZft>CHEL, #AEB 16 )8 1958, WMEB 1 M, WER I M IMERERTE .

E ki (B3UE) Tl 274.50-438.69m (2 PEH L, @ THIEMTEEBEIN SN ZW. SEES H D RED
HWHoHZ D, ERBIZRIFLTWE DIV, Conchocele bisecta & Lucinomasp. %PRL &,
FROTEETHLAEH 8 i, e 2 EAETDH, EILERITEMRICAES . FE (BREE) &
479.25-642.3% H S PEH L, 500-600m & 620-640m THEA @Y. EEEOFE XTI E cn RELUT TR I%
WAL A DB R o TOAARAMESNI DR, BEROBE, AFEERLI L CERERERELT
WBYHDHHAH. g (GG L) Tid 657.47-707.35m S PEHI L, 670~690n THIEAEmWHYEEEIZD
2. F, T EERIIEITILET 20, GHTIIALHEI0M, BE2mLlRl, FIGTIARLEH 16
B, NeB 3 3@hTikdDWh. E F, G oltaiikzitgyse, FEBEIVWIThHELTED,
LA BRI K E WA S hgny. L L, OO ERIIBTEMEIK CEFE 27 L, HERTREOE
RS Z L b DTHDH I b s, F, ¢ KERBOIERSMAE AT ETFOAEHMEICIZK
ERMBHOZE AR ShEWI L s, KERHEMIBIROZIXEI L ODEEXSNE A, M -
HEEIFRBTECREIMML, FRPTIRE LA LARW. Thid, HENHERBINORE L iz KRR
KA TCIRR 7 4 —F DS L T BLEZLR LD DTH AL H 5 .
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KBt =4 (Marginopora) DZHNHIZEK HIBIEANE
EAINE BERAFEPEHYEEKEEHE)

o THkfRIC AT B AL, Y S THSAKERISARWTY > T K
Bl EDEIZ T L TV D ZOEWAEENIZIE, GAROY 1 XLHELEIEDSSITMAT
MR (254 ICEAWMMAENEZELTNS. TITAMRTEIKEAILEDD S,
o OMEmHRICEMNEE o1 NS Soritidae B A7 fLWH Marginopora
kudakajimensis \ZiEHL, FOERBI LD MMAEEEBIFL.

Yoo, SuUBKOEELZALRT. BROEZ MM L 25 ELLHIRITK
ET5. it len fiRICETEL. £MZ1IELURNTHD. oAl AR O
EbBIRE) SEMEER (ZAESN BIRE) COMIC. EHAKERDERITHERE
(> b YRR REETHEHMEOEEREDDEZEAOSNTNS. ABIRKTIIEY,
HRAEBROEKT S MR ERIGREL

2001 4£ 5 J1, BERMANEMFEOBERT. Y21 o OiE%E 100 AL EEFEL. HRE
WZEEB o . IRIL =l E BAVRKKRIICANTHEL, HHRBIELE. 2L T &0
MO R ANMO AR EITHEEBIREIZ 2725, KMMASIODILL. KAifEK 50 ml
EANE v —LIZ I KT OANT, ST Z WA T2 o FaxX—F—DOhTHEL
f=. FO%, HIKRNBEL, E0RBREHELL. E0UNTRIIK IE. Bl
DAY T 2B EIZ DN TEN - Gt ETo 7.

Yoq i, “HIBEER OS5 EFD. 5 HEIZ/LD E som L L Ok GR{E: 7. 66
+1.161 mm, n = 50) OHhS, ZFNETOEIREID BN 2 U L WAEE EITETh
5% I~T9% (MM 4. n = 49) WRT2EENENS. Zo4MEN R TLIE
5<TBE. BNHORANE THMEMCBEIITS. ZOKEIZAEZE. ER-EOPFT
BESEMNEID., GKAOHMOWRIZAEN-ZHOMMNIEREIND CEHIEFE: 458+
7.5mm n=44). TOZRFLIRKAEFLEOOILMOZZEZGMNLT (7). 2HOMEI O—
CISRBROMITINTL 3. SHEE »SEFN/-27 00— 083 188472, 1 ik (n = 50) T
H5.

ZOBEEAMICHEETAHERIIAL—RFRAINEDSNEINMRTEEE. “EHMEBEEK
MOBBADITENSKENITZE. EMEOREEHBIUYIHEADKAHLTSZ M
MNEvoh/, LML, ZhoolEE ehz@l TAERMETIERNL. £, FHER
ERRNTE > TAEENIHMBIIBET S E. "YIRBEEROARRNRLTHIZE. LEN B
O— > HIEKINT 27 gmsRoshiz. $&IOLIREMBIOYNIROENRZDHD
FEHEROLMBIIEDLDITHEEEZH5DMRE L T ERLL.

o, FRRBITFIBEANKR > TWBBBER» S EENYE I 0— 23 FEN LW
MNRDOEN. ZOZEBMERLICIEIDAMVAEZZHESBEREEZONSN. HAREL
BFTRIALEARETOARVONDEDDBLENH B,
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SRR BN IRER A 2
SEBE (ELREFRFTENSHIET 0 V> 1)

HHZENRRZ 77— /VICRI1T 5 EM S ITRERYICER T 5 L ELTE 3 &
WO E X (Raupetal,1973)& | EICAMMEEERICHBIN TLEHT2 L5 2
Z B3 B (Vermeij, 1977; 1987; Sepkoski, 1996), L7 L EZBICITAMRBIEEER b &
BT, RROEBHOWESTELE L L, AWML > TULERE L L
SEVWLIDRVWERGEETLILEEZOND, 2 THEFETIL. ZSEEN MR
\REREICEEN T 5 E 7 (Raup DHEETF L), 184 ORENHEAL L722S HHgE L
IHE—HKEBREZN LTSRN EHTI2ET /V(EHBET V), RHBTT L
(CHERRIRBEL MDD ET N (BEET )V . RYBEERT 28N, —EDOMH
FT, —EEBEDNAFTZAPBDT DA X MIEETLHETN) O 3 ERO=
YEa—F = alb—va 2TV, R REBRERE AT — 2OV THER
2iToT2e FORE, Mz HBESN2VETYH, BEET NVOZRELE) S
B NIHERET LIV L BB ET LVORERIEN -T2, Tz, BEEZIT
BONA A= AT BEOBREFEICTDOL~IZEE L TV, 26 OBERIT,
HEALEICHE SN - EYBE I O N BRI OEEIIEHMIBERT 7O,
HIE 22 72 B R & — L DO SAEM LB, RO TIIRL . £EYHMMEEERET

LEZTENo L B LB TRBLTWS,
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=7 R OIIRRIC BT BRR - BERFINLIRL*
BT - DN (RARK - RREHET) *>

EE R OMCREOINRIIE RN T ATHEREIN, BE L3Ia— FFavukEDRiddt
ABELTURBLEERTS. ZN50ORE - BERMAKIIEEEOBFRLRE LOEREICET 2HH
REBLTND. BIREOMBLLEIIDVWTE, REEORBEEDIC, BE - KRFAMELIEE
Th, HAEDTBEBICETARSNTONTEL. INETOWETIE, WBROREBERAEIZER
AMIZHARL TR EEZZHNT WS (Sarkar etal., 1991:Tandon etal.. 1995 : Johnson et al.,1999) .
—%, EEEEAMELIIRADOEERMALRZRRLTVNE EFBZ5NTVE. BT MN)DERT
TTIIEHENTHEY, BOBERRANMEILERTKE S A2 EWMBOBRRAMELIIEDO L. £DIRE
ADRISIBEHURICREZ > TWw3 (Folinsbee etal., 1970) . ZOX D IZIBORNIAKIZ LB H4E
EPXOEBEOBTNTONTVAN, £EERNOBMEN D ERTARN. BHEIE, BRMbE
WWBIT2%E  BERMALOEHERNZBHT S0, HRNBERKEHZRELLTNVT M) O
BeRAWT, RAORAMALL, #EEl, EHEEZHONITEIEZENELTNS.

AEE L0, FECEARART THEINZIPDO-TJMUNENLE-bOERA W, KLU
WIZLTW3 8, EORGNERLZLONMIDOMSZND, 200 E2HMS20014E12R £TIFIF 1
JE IR THER L /.

BB DOEMEZE

SN S ERELE TRRAEHI DWW THIE R 7o /2. RN DRFE - BEBNAELLIIZEHEN B - &b
INE L BRERIZIZEMN D I DNTHMT A2EAIZHS. FTOEIZEBITH0.3% THo/. £/ 6
BC-0POMDBRIL, HBREOIDEDNHEZRLE. ZHIL, BOREBEOEREEDENILS
LOEEbN 3.

B 5% D [ o 4 Lt oD 3 B 2

FIERFICEAR RO TERUZBINEZRE L. RERMALIZAZIIES DL HOD
(#)8%) . EAREMNAELIZI%BEDELMaho/z. BRI TREFINEZT M) OO RER A4
A, 1~ 3% EBWETENEEA/NI NS, BMLEAVWIZEN TS DI, -1~5% E{ENETEMN
REW. Zhid, BB TIRCAEMIR IR ELAHZLATWA D EEDNS.

R DENAR L D FHHEAL

REFPELIE, KRESWESDE, FHNELIZZ<EoNan o7, EERERMKKIE. KI2IEEN
i (-4%) , HIZEWE -7%) ZRLTWS. £/, 6A LA IRBHICEVNEEZRL. @uiFs
‘Dl/!”ClAé. 6ALIADEFMEIL, BKEOBWAL—KTHIEME, BAEROEKDERZRFRNE
LWOEITERT 200 L Ebhs. WROEREMALZAJICEEL, ATBEEBEHELE. +
0)%% B FR¥0.65 DEDMEBMNED SNz, MKDOEERMAKOE(ZERT B &, BERMK
HEKIRITFRWAEBZRL TR D EEZ NS, LML, ZURMNJIIMEESYMTHY, EHLEE
LEARRZHFTLTNS. Lh->T, COBRRAMALNIFROBRBEEZRMLTNVNBEEZZDZOD
HELW, LML, BRLUTHKBREHENRDONS. TOERE2MBETILEIIS 24, RO
REMELLIIHESBEOHREICHATE 30 LK.
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RERFHAERARERNSOF Y 2 ) YL ZAE(LE*

M EER (BT REEEE) **

BARPREIIHHT S LHAERHBBET. SRS FESMCEOEL TS
NTWL. Z053b, BRETH 2 LMBLHMBTIZ. 15 SFFLLEO SHESHL
GEMDER SN, FIZ, HHITERORESY AN 5K 100m FHEI BT 2%
MROERTIE, BELZIUHRARTREEMELEARRINTNDS. ZOIEFEAEN
B2 SOBEWEE (BEH 20cm) HSEHR LD THS. 1993 £B L 1995
FIZ, COBEWABN SRESNTFHEMLEOHIC, TV 299 2EOL
DEEZONDNIR2 SOMEHENEENT .

BIERIEEDRRMBEERO—HEAHEL THEHOD, EREZSDIZIFES
REATHD. ZOEXIT 6.5mmOBEEINHD, FOHEEHTERIT 2.3mmdb 3.
COBRFIEHETHD-0, BLETOBMERETE TRV, BEOFIEITK
DEOBRFEMEEINS. wEIdanE GEERL) ARICEL <. RSARIAR EE
FHlE) TIHEMAEW. GiEAROEIIEZPRTRAERD, BHHEMAETRUNT
WT., Ml BISEY. EEORTEOBIITEEZE,, TONEEIEZEDORTEOR
WML TIFEERETH S, NEEHOEIX 0.2mmaATET, ERMIZE/ NI HE
BMALND. QNS AEEII2EE L TRIRZN, ZOREOEEHREICIE
EANEEBIZHVDFOENEETS. bt FHAMIEOSL SAITNEFNER
20, RARRWLEANSH-EEILIENHE AT,

DEICBIT-EOREIR, ChETRESNTNET U /YINRAEOHDE—
95, BLEARBEOELEIAZRIIFIHB IR TWLAWDS, BEROANERES
NTWBEATHD. FE2EAIOCEREEZZITITNEY, B ERELEHRLZERD
SUNPNEOTENBEEIN, B—ERELXTORNI .

FOCHINZEL, TN DOTIRIPEEFED TH 2 73RN SHRENH DM,
FELTHTZ T BITZ2AHELBHOBER YOIV —TTHS. o7
TIHINABEEDOHMLLBIISEROBETIIH SN, HRITNASREINELX
WBFU P 9INALEHOERYIDERETHD, 5%, BT PTIBITHEREHER
DRFFNMTICEERT—F ERBIEAD.

* A therizinosauroid dinosaur from the Upper Cretaceous Mifune Group, Kumamoto
Prefecture, Japan.
** Naoki IKEGAMI (Mifune Dinosaur Museum)
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G BT F O KBAE (HELNH) LVRRINE
2 2 5 5% (Reptilia: Archosauromorpha) O}
ARG (ERBERY) TREERK (RIHEEEAR)

FRBRARAMEAS AT BRI O3 7AXROBHEL Y, THICL > CUREARDO— AR S
n, ST TOWMELERTbNE. ZOREER, YFIEASBEGOMDITAKH THY, 4l AOWAEIL
FRETEE SN, (i 15 HOEMSRER TE 2. SBEGO HEMMADTHILKT, HEDIZIEPRT 2
SICHEET SN TVWAA, KEBaBIELEALRVWEEZLND. HEEETTD LEZIIH 60 IYTH8 K
OERH-T- L HEMEND. HERFET, AEKE LTEY, HRICIIERESH D LV o UL EHZ
B-Tu%. SBEGO44 (AN THBZ L, MKRVWEE, FD/ D sensory foramina 23HiR VEIR
22 TWB D EME (Evans 1989, 1990), Archosauromorpha M ISERICALE L TW D KATERED =Y
AMNTFSHRIIRTDHLEEZLND.

SBEG044 (Z#HNMETéh 5 (Evans&Manabe1999, Gao&Fox1998 HHEH 34), DT F A NLEAD
EHAOERICHBICHIT D AF T2V (Evans&Manabel1999, Gao&Fox1998 HH &S 35), KiRE X
SRR E L2V (Evans&Manabe1999, Gao&Fox1998 WHE S 42) L ORI H LRSI L )b,
a2y R MFSHOWPTYH, Neochoristodera(Champsosaurus,Simoedosaurus % 438/ N—7)Tidigwv. F
TS AMNER ORI RE SN T/ XV (Evans & Manabel1999 WHEFE 41) &0 h, aV R NFS8ET
B L EMICNITT D Lazarussuchus Tix72v>. SBEG044 Ol E OENIHIF ThFMIICHMITHL > THE
L, THEESHEEOMMRIIBEINTNE Z 00, WX Champsosaurus D X HIZHRL kT3
D TiX7e< Cteniogenys DL 5 REVWIBOBEAEILEIND. U LOBEMmNG, Yo FAI & Bl Hk
Modek, a7 PHOAXY 206 EINTWS Cteniogenys, ZBREMDA XY X« KA UD
Pachystoropheus, FBACHTINOFREEEDS ROM 0 TV 5 Shokawa BT 57 L— NiCBT5 & &%
bhb. ZD9 Y Pachystoropheus + Shokawa iz DWW TIIHBENBE Sh TRV, BEKETSZ LT
H¥k72vy. SBEG044 OWIZFFER TH B D5t L, Cteniogenys TiZ=FER%Z LTW5. ¥£7-, SBEG044
(X8 @ sensory foramina DIEHEF ORI FIZB W TFHABTH D DIZ LT, Cteniogenys TiithE £k
THBTHS. SBEG044 tH'E OANERII KRB BBEE T 2B ERH DDIZX LT, Cteniogenys \ZIINY
A EDEHRH Y, BERAEIIZROEAR LDV, SBEG044 (X, Cteniogenys & =D X 5 R TEHER /&N
HOFRBICIIETERWEEZLOND. SBEG044 |3 Shokawa ikoi D F A THEA L F—HADGEHLT
¥V, SBEGO44 #* Sikot DTHTHDAEMLHD. Lo LB EBEHR D Monjurosuchus k,
Hyphalosaurus DX 512, FRFELLBEEBO2 Y 2 bF SEMBEHNT 56| (Gao et al., 1999, 2000) &
HI-HDEEBLETHD.

B, AEAOMIZ S AR OZBE L EDLHI Y R FFIBICHBIEN) DHEANRE LICRREN
TS, {LALEDFR T2 1212 DITRRAREB B Z o 20O/ 2 Y X M F 7RIDERIZOWT, &
sk e < diapsida WTHDa U X MF ZEDONME -3} (Archosauromorpha 7> Neodiapsida) (22 T,
5%, FRMBEORHI L > TSI Z L A EN 5.
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Ordovician-Silurian SR I BT D =ZE AP HEDLE  Boda 5 IKE % 41z
FRKHEKHES (B - B

Ordovician-Silurian HFHTIX. I/ FUO MR EOHILGOEEMNEV &. &
EREHIKEL TOEHTHE I ENS LERLSERBFORTICIZMENE <.
LOMMIZERL O-S MEBROETINOEINICREEZ2BO TVIONERTH 5.
SHAT. BRECHETIBRICRURANCABRRAZEERNEE TOLALD . HEK
. OB MBI KHEEFHEYEEHTE L o a V3B EETEETH - /2.

AVL—=TDEBFINVREZXRDOBEM SR & X TV Boda Limestone I3 .
BER=ZKHRZEZEL., TS5 0ERITARTLEEAIN FE XK Ashgill ® Rawtheyan i
HUYTHEEAONTEE. LML, TOHABITIIWEWIZAICH 2 <. Boda Limestone
BEOMFHEINOEBHEICBZILNINADBDTH 2.

ZSRBLEAEEZDELCLEHBEILLD L, HOKBHICHZZ2BEIC O-S HAMN
KBHZEMN, BEHLNMIITINTWS., ZEHTR, 4 DOD0HENERINh., ThEh
D 4 1L Cautleyan-Rawtheyan (& fE A) , lower Hirnantian (# % B) , Upper Hirnantian
(% C) , Lower Rhuddanian ($fSE D) #HM TH 2. HHDAMN I E. Llandovery
ORMBICHY TS, i3, §T Ashigill iCHYE TS, FRAMEBRELTIE. BECLC
Hirnantian % ;R T 3 Mucronaspis mucronata 8B 5NB &, HECEZ2ET I HE
HIEMBEEMNS LEROERZBEZXHTENTES. SHOREKXTIE. E=ZKEHROBM
EHEOSMITAELEDBIZ. HAPIDATIHUOEAISCERTI=ZEDRLEDOHE
Efro k.

BB DT, 9FECLazarus taxa ESNTVWABOBNRYELT S EEbIT, L
CUVOEWRICETAE, oA B REXMSHEHLUALEMNEZT SN,

¥, TANITIOR, AFVR, O7hobBENIPIBLUOERD=ZKR
BHHEIODEBTIE BRED TARUONZIBERELERICERZDONBEEINTND.
ZDZENS, TNSDABRD OSHERANVNEENTLIHNHBVWEIVWERDLDNS.

Boda Limestone 3. ramp setting iZ 31} % mid-outer ramp I D storm wave LA &
CHEREN-HTHD. FOD. 0-S ERBOAEELRBERTH EOLHEMNE/KE £
KEBHLAEEREATOWN., FOLEDHKEERIZIBVTDH carbonate RFAME L &
tEZONS. ALHEZZILROMOEETHEETVWAELEALOND. £/ 0-S KM
HETIZ, ME=doEmMicd., BHEHY > T, stromatoporoid 72 £ D # @ main taxa |d
KTy ahoketInNTWVWS. ZOEMBELL T, stromatactis carbonate mud-mound
BEODEVWHMBICHREINIEDN, KEBEROEZROAR-AZHREL TV
HRENWZENHEETES. 9%I13. mollusca PHEHOTF— I NEEZHRUHIT B &
MBETHAS.
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B ER L MEERICBTETUES A MADLRLBEDET
MCRT (BLRPEMERAITREE)

LTS LB ERICKIT A7 A MEOLREREZFHFMIBEREL, TR
LEBEETLE. BE LECRERIT, B2 —r, [ERICRY AENIZHEREY O
HEREHE S, MM L OBBROLEL, THDH. ThAThL, UTOLIICENShD.

B/ E— - 3% DER (£ 863 B 629 fHik) THEIRD LN, £OF
wx, ORBIIERRS, HFICRKRBEOCHER, WEFT5. OQKJEHAIIKEL TV
V. QEWTEIL, IZITERA. ORRBIMAELEY, B, BREOERHIFED RV,
ThoDRE, BAEA Y ATAZRVWEREBBERBR LR - BT 5 L, HEY
FOEFIZL > THB SRR - B TIL—KLTWS. HBYHDOEEIZL S5
BOBA, FROBAEIAEOMECT CHES NOERTRIITTHSD. LIAN, TV
FF A4 MEOEEBEDK 88% (629 Kt 555 @) T, FEOWH LKELNTRIS
DEEL TV AORRD L. ik, £ OGN, HEHOEBIZL > THEB L%
2, BHELLLEBRTIONPRLREYETHS.

[ERICR VA EN - HEBY OHEEEE  [SESDICR Y AEN-HEDT, oA ~F
NMNEEL LTERICRTFEEIND. £20OFT, BE—FEEPIC ZFHRoFaEr mtEHxRO D
ARG NFEED, BHEOBATRDLONE. 5 LEBERLEEIE, b 0EBENDA
CELIEEE L, DEVHEHER LI L E2EEIHE->TWVS.

HERIHE = & DRHAE O (L MR T & 1o, BEOEE (L T\ 5 @& 0o E)
8) LHANME AL THY, TOWANHEL TS BELORE) & L& LT~
TORBR, WTHUHEEBHRIZAN > THAKT I EAELMNI Lo, i, ARG
REHEDSBRL O BIC, EROBS & RFEE SRS D EHRA <o b4, k0 e
AURLLHEESND. U, BERCAD» > TEZRAF—LNARGNY, BHEEORE
HLELbNSRATOBBIKE DT L L, O THIMTHD.

UEbZb e, ROLD RICFILBEAET SN, FE, RIETEACHIBT S
Lie<, HBEMFICEIE L. TO%, HBYOEBIZL->T, BESBE L. MIEL
lLBENE<IL, BELBAMARLICL>TEE L oh, BHEELE:. - 0K, A
LERBEEEFROWMANSBE L. L L, BHEOESNRIN (CHms Rt o4
NIMBERE) 1T, ERICULOEESN 7.
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MVEROBHEL ) 220 TFAEROWEEN] ~ —— “HL - RIEBOMN D HEEIC & BRI
Moy A I i3

Kt BHE (ROTK - KFEBEHET - ik )

Vermey (2 &> THM SN2 BLA, PRI DT 4:(Mesozoic marine revolution)id, TE{%ic b3 fil
(WRH) DBENHEREMC LT 52 &, %8> THlif(durophagy)d 2 B+ 5 = &, %
U TR T T OIBE s h AR RO (L A R BB S AR D Z L e ERILE LTRITF bR TS,
LB LEBZZ DL ) @I Lo THB SN R THOMI L L HBoMBL, #mh o557
=S b, BFERDMBITHOMMA EEHI N AERLI DL LAFAERICHIML TS Z 4R LTW
D, IOEWEEILTELADTHAS I ).

THHREHOBOBR L, ZOMBRELIFERLIZLOZRE, @HEWANLE N Rk, V
T—27) IZL> T LAV, Ogaya (2002 MS)YDEIPERIZL » TREND L I, BPRERTEONT
HEOWR ISR LER N2 LT D, £ 0ENIC L » THRRT WERT & Hihiz < W
PAEET D, ZOXHBRFENG, o= BlhnZfio7, KA, BHOIFIE LY (4 XM,
HBOKRELIMTHD LEHEWRTIENTE D, £z, UARHORMEYEDLAR 42 MR,
ST BN O 2> - X PAEROEBREHSITIFILAEEH LW L, ZLTHAROBENS
BRSO D L, DEVIHRINCZEOHBNA > TN Z EHRME LTETFLRDS. PERD X B
— LHEB LR D (LA oMk BEOBL A TWAnZ EREn. A4, PARICHLZXERD
YA TOMBIERELIZEEZONRDS, FHNCZOEBIHERICHRD LESTCEO/RETHH T
EHEMTTE S, £, BROAWE, VI—JICLDASMEL(ELILEL LS (lLexidA/EF
LAED EH 27 Y KAORET HRNLT V) A, TS RIEHER T R g,

WA TZDL I ey~ =Bl I 2RO LK N 2 B LM OMBUL, std 2R aotBio 2 1
IV EMBLETHELT 4 28 LT NS, AASHORBERRBONERERDE, ERAHRIC]
Wdr HORT, TAROBEM RN (86 MHIIiZIZR oo T, Zhizs L, HiERoik
BV (LA KD S, FHIHE R, BURHSEEEICER L Lo IGEB RV IEEh S,

SO LD o R OB (ERAE MBI, kS bhTund ARt ESE) o
AI7EFNDHI LIRS, PARICIIEENSREEOR ISR SNVl ZoX )i
HHREL TS, KEMIZ (R BEBIDHITHN (D bAARTIY) BBEThoZ LERL
TWh. LD THIL, BHIMIRFENRIEELZHZ, LTEA B LEDI-ORTERTH 72, K
FOHEIZEDOBLBHEFETHS. NI NLOMBESRZ LD OB X DRIz L,
— R TSR] BCEEEF BTN e AR L TWS. £ EENSBEAHERCHMLIZZ & H
6, fREEIZ LD HE, ZHOHIfEoRME VI BREE TH/EROWMELY ] LRSS IDLY.
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The family Goneplacidae MacLeay, 1838 (Crustacea: Decapoda:
Brachyura): systematics, phylogeny and fossil records

Hiroaki KARASAWA (Mizunami Fossil Museum) and
Hisayoshi KATO (Natural History Museum and Institute, Chiba)

The family Goneplacidae MacLeay has traditionally recognized as a monophyletic group
containing five subfamilies, Carcinoplacinac H. Milne Edwards, Eucratopsinae Stimpson, Goneplacinae
MacLeay, Hexapodinae Miers, and Rhizopinae Stimpson (Balss, 1957). Guinot (1969) suggested that the
Goneplacidae sensu Balss (1957) was a polyphyletic group and tirst divided the Goneplacidae into three
major groups; “Goneplacidae derives des Xanthidac”, “Goneplacidae euryplaciens (Euryplacinae)”, and
“Goneplacidae carcinoplaciens — gonéplacicns (Carcinoplacinae + Goneplacidac)”. The Rhizopinae was
removed to the Pilumnidae Samouelle (Guinot, 1969; Ng, 1987; Davie and Guinot, 1996), the
Eucratopsinae was assigned to the Panopeidae Ortmann (Guinot, 1978; Martin and Abcle, 1986) and the
Hexapodinae was treated as the family (Guinot, 1978). After Balss (1957)’s work, two new subfamilies,
Chasmocarcininae Serénc and Trogloplacinae Guinot were added to the family. Ng and Wang (1994)
moved the Pseudoziinae Alcock from the Eriphiidac MacLeay to the Goneplacidae. Therefore, the
Goneplacidac is now divided into six subfamilics, Carcinoplacinae, Chasmocarcininae, Euryplacinac,
Goneplacidac, Pseudoziinae, and Trogloplacinac (Lemaitre et al., 2001). The Goneplacidae sensu lato has
been commonly known from the Eocene to Recent and has previously included 35 genera in the fossil
record (Glaessner, 1969 and subscquent workers).

The aim of the present study is to provide an adult morphology-based phylogenetic analysis of
15 genera within the Goneplacidae based upon 45 morphological characters (i.c., carapace, male abdomen,
thoracic sternum, pereiopods) and to review fossil records.

Our phylogenctic analysis resulted in two most-parsimonious trees (length=87, Cl= 0.6667,
RI=0.8242, RC= 0.5495). Our analysis strongly suggests that the monophyly of thc Goneplacidae sensu
lato is rejected. The Pseudoziinae is removed to the Eriphiidae. The Goneplacidae is divided into six
subfamilies including two new subfamiles. The Carcinoplacinae is synonymised with the Goneplacinac.
The tamily and six subfamilics are defined or redefined based upon the phylogenetic analysis. Within the
Goneplacidae, the Trogloplacinac and Chasmocarcininae are sister groups nested as the most derived
clade, followed by a new monotypic subtamily containing Carinocarcinoides Karasawa and Fudouji,
Goneplacinace, Euryplacinae, and the most basal new subfamily represented by Mathildella Guinot and
Richer de Forges.

A reexamination of fossil taxa previously assigned to the Goneplacidae shows that 62 species,
20 genera, and five subfamilies are recognized as fossils. A new monotypic genus within the Euryplacinac
should be erected with Pilumnoplax urpiniana Via. Chlinocephalus Ristori and Gillcarcinus Collins and
Morris are moved from the Xanthidae MacLeay to the Goneplacidae. Paleopsopheticus Hu and Tao is
synonymised with Psopheticus Wood-Mason. Glaessneria Takeda and Miyake is the junior synonym of
Goneplax Leach. Eleven extinct genera previously assigned to the tamily are not referred to any
subtamilies and are transferred from the Goneplacidae. All known fossil species within the Goneplacidae
are listed.

TragH=f (M5 058 - R - (LA EROBRRT
PIRER (HiRM{LAEMER) - MEAE (FERP RGN
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—'REIRF v — @M SEH U 7~ Lingularia sp.

Y8 FISEGEEAY - H) - H.J. Campbell (IGNS,N.Z)

PARIIEITIE ST BRERF v — MBI, 37 K> M i BUREE 7 & AL
AEZEL. —RICEBHERINEEZSNTVS. ZOLIBBRFv— Fh 5 kEL
ANERLZFIIIEEA L7, ME— Tiimaet al. (1988) O BAHSO 7 RILF v —
NE R BB 5 OMLA OBESH SN TV BEFTHS. BAlL, WELBELS O
ZHRRERF Y — OSSR TRIFRIFAMEIYEE 2R L-OTHRET 2.

LR AATIE, NIVLRD S Do TR ETOERERTERF v+ — FBES L.
FRF ¥ — b o)L LR/ ZBAERICIIBAEN NI TS, BEEE. B
GhoREDOTEZEEL. HEEEFr— I EmEOEEEFHE~T. BE

(i LB MOEmmDZE TF v — MBS BE O = REIRF v — MW T 5.
SEET 2HE MY, BARICH D ERENE2RTBRTF v — MNEOK -
MSPEM U7z, REEHNAGE, EERELNILUOERE 1 9 35RVOMBITHD. A
g old. ARl (1982) o Yamakita(1986)IZ &> T, ZB&RTHIMS hilfloa/ k>
BB R EORENDH S,

BAS, BEN1ImOMFAETREEANSKEAZEL . ROMRROBAZDD. FE&K
BTRTOBRNS, BRALULZBWBUYLAEREEIL, BE 5 <Lingularia JEO—FE &% %
bN%. EREBEICTF =y VT30, EXNBBOSNTLERF v+ — DT v {LKER
NHAETS - BEREZTHLTVWAREEMETNITHES F v — MITIRE < OKE R
ftanioh. HEMHEEEHDEENS. 3/ P2 MEADBEIEIDBWREE I TY
5. HEBELADE <. BIR O Spumellaria TH 5 2%, F NI Y AN R FED
Triassocampe sp.NA 535 . T DX D 7% Triassocamp sp. |3, Anisianfif 1T R EE) 72 H D
THO. BLAEDPEN LR, PH=ER & THTH 5 alREtEE. ORI,
WROBECEAHDEHEN S BFELRN.

FRF +— b6, 2O b B8t GMEL T2 ENIZDONWTIE. 1) BRF+—
N SHERE T B BT U 7 Lingularia DX Z ORRIZE R LIz, Ay YN DY
A 3 2 V13 E DFRIEEROHERI N S Lingularia IEHPEH LTy 5% (Campbell F1{52002)
2) RIS ZBAITNT TOWRITHES TKENMERLZD, ERRoX D7k
Lingularia BREBIER B E/2>7. 3) B sfloatTHS. 4) FIRF+— M OHER]
BiE, bEbE ERDO XD Lingularia BMAERVRERIZIEDESTH o /. RENE
A6N3N, FHESEBORFABETHS. 1B, AEXORWFAN DA,
H.J.CampbelliZ & » THAETHNTH D, MEREDTFETHS.

2| 1) >Ciik [ijima A. et al.(1988) In Hein, J.R. and Obradovic. J. cds.

Siliceous deposits of the Tetys and Pacific Regions, Springer, New York, 151-168.

A th(1982) Jour. Sci., Univ. of Tokushima, XV, 51-71.
Yamakita S.et al.(1986) Jour. Fac. Sci., Univ. Tokyo, (II], 21, 205-222.

Lingularia sp. from Triassic bedded chert in shikoku, Japan: HORI, S. R. & CAMPBELL, H.J.
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ASYEFSORMBOR LR 15R~THAERREIEEDEHE LA
HEEE  SBTE  RF B (EBEX-B) -#F R (RX-3)

ASYEYYORURICHHFTE2 1 5~BERRBER IPFRABREOFES SN, B
Wo—4YRELTEENICBHRT SN, ChETHEEN  HEPFNRRMERELDILRD
Aot BAEMRELET VY —XMHED Kuh-d-Yagma ICEH T HEH 1000mDE o~
g, B - HANRAN NAFRAPO—A R FOT LS4 FNEOHBEREEZSH, BhRE
BN THIELARBES2IEETS. BHETORMICMAT, RELLH 250 BOHBOFHER
BRICLY, a3 RAICI DDy MAREE L.

A=y b 1~2 IELIBHERTHRES (FLB - HFHIRB) LXK FOTA +EST
CETHREMIONS. ROTA MIARS —A RORSHENHEYTHY, REERTEKED
BUOMRMICEIRNICBWEEZONS. ZOROTA MEICEEL 2 RKESERERIII= Y
b2 TESICREEBEEARERL, ROBERBICEREEYMDOEREZBRSICLELEEDNS. OB
EBHI Kimmeridgian HEIDERIAICHIET HRIEMNH 5.

A=y F3ICIEBARERLETRIRRENME Krunubia ITRRENDIBRENZETS. B
RTHROHZDITHIFIRD Cladocoropsis THY, BEFSHLKHTRODKOIRILF—D/NE (L
FRHIRRIETH > LELEAOND. £, BILBRAOLOEMEYIT TH) 2TV &ZEZX
S5N7ELN. Cladocoropsis DI KEBDME SN, Krunubia IHEEEHICIHMOHEMEEEL
TWWf=. Milleporidium X Parastromatopora 13 E 1%, 4 TJEDBHICABLENSEREL, /B
HRIK” EERDLIBHDEE> TV, LAENLT, A=y b 3 OEMEYBERIIY —T &
WOKYRBNAARINA—ALTHo/EEAD. BEHTHILRE Sr RERMGKLLEZRET S &,
D=y bOFERKIT Tithonian THHEEZON, BRERLEARBRKDOODTHSHEEZD. B
LHEDBERIRT O7DHDERI— D y/DHODOPEMSERERLTHY, ZOBLOEY
WHBEDIRFEZEZISSATEELFRTHS.

A=y b 4~7 TEPRPRVEHSRBESBYERL, 2D0BWLEAEBILEDOS —T %K
STWS. RBHETREAMAIISA b A48 - F—A ROBREZICNA T, Kurnubia -
Clypeina - Salpingoporella - Thaumatoporell, 73 DRKRESEHNTH 7=, 1= F5D Sr
RERMMKLEIX Berriacian Z/RY. £/, A=y b 7 DS EMTIIRBEFILRA —E Y FHENS
EL, COREOFEMRILBarremian THDEEZSHNB.

A=y bk 8 TR BEBEREOMACEMRSHNEBLTENS, AKE  KEFARNZL L5
NDBESHIBIEREOEBROOoNE. CNIZLFEREERLTSY, BERICIZR FOT H
SAMDPRBINTDESICHD. ChEBROLEFRBLEOYA2EZA=Y b 9 ICIX3 DD
Shic. Y4 ONDBEEICIBERRICECEANSHY, EBMICTIIR AT RS A M RERLEEDE
FETHHEMERD. READYAIIIICREBERTERE KA IBRBI N £1-, #
BMYMIONDEZELEANEELE>THY, HIRSHSHEYOBRICLYRECES HoT &
BREEIND.
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AR—Y 7 BOLBERRTIC BT 2 DEH 5

NEFX (RFERLK - B) - M RE - MAZEE (BRA - 2)
RO - B OB - AL B (ERW - R RIEE)

x$—vbﬁ®%mﬁﬂﬁu,mﬁﬁiméhéﬁtquﬁﬁf%@mnmﬁié.Lt#of%
BOGBGICE>THRAR BB LIZE ST, AOEERIIARE BT Ho L IIRETHS. =
DL BRREEHRT, BRRTIEINR—RT 1 L EHE T~ EERTEATER 1978 F, 2000 &,
2001 FIZBNWTHEBBRD S5 BB E TOKE 20~2080m, 557 HiS(20~170m £ TOMAT 76% %
HO)PLEMUEERE2E->T, BEEOBEOAGEHEAELE.

BREX 75 &

HREORBUIIE, ATRY S 7REBEAVE. CORBBIIMEXHD 40cmX40cm T, BATES
30cm I TCOHMMERMNT E 2. BFFAHIERE Smm OB OREH» SHH L.

EREOAM

BREhEZBRDS 5O LA 12 BOSHPOEUTICRT.
Homalopoma amussitatum R, Y0 R, KE20~70m, B~ EEMRFDE.
Glycymeris yessoensis & Patinopecten yessoensis $EERR|~F} B, KiE 30~80m, H~HR{IkifbE.
Cadella lubrica  SEHEFI~FLFEM, IKIK 40~90m, FRAARIFD~ HEHRI LI .
Callista brevisiphonata  $EEERIIR, $BI~F B, KIE40~90m, BE~FRADRFDE.
Turritella (Neohaustator) fortilirata  $Z3EWP, JK¥E 50~90m, HHKLED~FRABKLIFDIE .
Arca boucardi ¥EHERIFP, YO #Ed, KE 60~80m, MK ED~HRAKIFLE.
Puncturella nobilis R, YO <#fip~HEES, KE 60~90m, KD~ BHKIDE.
Clinocardium ciliatum SRR ~BI B, 7KIE 80~130m, HHLFD~KRHAIKIFLIE.
Tridonta alaskensis SCEERD, #EEM, KIE 80~150m, HRIFL~FRAKIFDE.
Macoma calcarea $EHER~RIBiP, KFE 110~150m, kb~ )V ME.
Nuculana pernula pernuloides EARRN~F R, KF 120~170m, KL~V ME.
2B, 1978 FICEBRIhEZREL, 2000 F, 2001 FLERSNZHDLOMICIE, 245, HEEROSA

TEWIFHmEI N,

Distribution of molluscan shells in the Sea of Okhotsk, off Hokkaido

Ikuo KAWAKAMI(Tokyo Metropolitan Univ.), Akihisa KITAMURA, Fushima OKAMOTO(Shizuoka
Univ.), Ken IKEHARA, Atushi NODA, Hajime KATAYAMA(Institute for Marine Resources and
Environment, AIST)

137



O& &EWER 2002 FEXTRE BARE P 10 2002 £ 6 A

AAMBEOBRA(EARBE Cur YA an=—) [IHF-NLHEEY

Sxud R ma— b EEX-HE) - KERS Rk -8 - RE—FE GREA-8) -
TEF#AER (] AMSTEC) - #lE—mR GEEX - #)

“ULEER” (CRBESMLEARAE (R AER 2B TABREEONALERILF—2FAL
TWAETHE) 2 —REEE L THIEMHE, VOWALEARBETHTNEINZHBITI L
FEELW. THhETIE ‘BENLRREE TOEL, “REESICEIER, EFIRVRERAMER”
REN, FOHEERE LTHAVWLRTERE., LMALAENRL, TALIMLEARBEO—REEEZ TDH
5AFVBICARERA Y U B{LEE L EOCFEERMBEBOFELEETTIATIIRW. £Z T, FiF
RTIHEFESRBENREELENLE > OHFIE L THEEAREEBROARY 2 BB TE RV E
Ex, BAELCFERBECBTIHEOLERMEEE L.

BFEAICIE, BAKEER TLA®WE6500) 2FIALTHERBEKES28 mICAHLTWEay
YA aa=—RNLA1mAD2 IFRTHEREZEE L. ZRODOREHI DWW TDNASITIZE VAR
TOMEHOHEBELXHONIL, ARSI LT TELFEARBEICHBOLREEM T RV L 2R
N

B LRI £ 5 6 b4 10cm T, RBFIEQ 5cm XAKAT, FHRIBRGThoT-. ZDC
EMb, RETHScm £ THEMEAT, £ iy THILE
TRETHIZENFREND. LT, ey ifa 0
0 =—HNORENHLEIEME D 16SIDNA 2 - ST L= &
Z % y Proteobacteria (ZJ& ¥ 51 A VEB{LAEITROE
IEHER° 8 Proteobacteria (CBT AR THICIEZROE
ERERTEET S - EARMD LR, £72, an=—K
AORDLEEY (ISR RHELARE o=
—MORBIHED LBEBOIC 16:107c IBEASET 5 g '
LAHLMC R S1(E ). T 2T, 2n=—HORBHE - (s, ) |
YOS BEMBRETARTE SEEMEI, DNAMHE 1 5
Lo THBENEHEMBOT TIE, 1 A4 7 BLAEICHE Content of C6:1nc (ng/g)
BOEFMEDHTHS.

ULORHRENOERE L SR T oo LE B 1 20=—RAckiF5 16:1n7c
16:1n7c AENGREIZA A Y RLMB OIEBE ThH 0, Aaral TEVROR
WCBITHILFEARNEL R ST LD THAZ b E HEFEY) 1g PIZR T B 16:InTc RERE D E A o
2y NN P=—HNORBITETEBELTWAZ &Hb

B,

138



BAG AW 2002 FESFRE MARK P11 2002 4:6 A

Environmental controls on shell growth rates and 20 of the
shallow-marine bivalve mollusk Phacosoma japonicum in Japan

BERND R. SCHONF,', KAZUSHIGE TANABE'. DAVID L. DIETTMAN’, SHIN'ICHI SATO?

1 Department of Earth and Planetary Science. University of Tokyo, Hongo 7-3-1. Tokyo 113-0033.
Japan; bernd schoenelciexcite.com

2 Department of Geosciences. The University of Arizona, 1040 East " Street, Tucson, AZ 85721, USA

3 The Tohoku University Museum, Aoba, Aramaki, Aoba-ku. Sendai 980-8578. Japan

Microgrowth patterns and the oxygen isotope composition of juvenile, shallow-marine bivalve
mollusk shells of Phacosoma japonicum (Reeve) in Japan were analyzed and cross-calibrated with
cnvironmental paramecters.

Mark-and-recovery experiments indicate that a pair of two microgrowth lines and two
microgrowth increments is produced every lunar day. This finding makes it possible to assign
exact calendar dates to each portion of the shell. Average daily growth rates decrease by 61% from
agce two to threc and 55% from age three to four. The length of the growing season and the growth
rate are mainly controlled by temperature: Shell growth ceases below 14.2°C (age two) and 16.8°C
(age four) and is most rapid between 24.6°C and 27.2°C. Bascd on local temperature cycles. the
growing scason is longest in Scto Inland Sea. central Honshu (from May to November) and
shortest at Hakodate Bay. North Japan (from Junc to October). The annual oxygen isotope profiles
of the shells reflect the temperature cycle and the varving amounts of freshwater added to the sca-
water by precipitation. Most negative 8180 values of -3.15%. occur during the rainy season. i.c.
during the monsoon and typhoon seasons. Growth rates arc only slightly affected by salinity
changes. Strongly reduced growth rates during the second half of the ycar at Scto Inland Sea and
to a lesser extent at Tokyo Bay are explained by nutrient deprivation.

Our study provides the basis for the use of P. japonicum in high-resolution ecological studies and
environmental reconstructions.

A

<+——— Growth temperature range ———» |

;.-oo<>;? }Gm-thulo
EEEEEERERE NI ERE

-
V] — Hakodate Bay

& -~~~ Tokyo Bay
< SN —— Seto inland Sea

i
2
i

I

Oaily growthrate (X
[ -]
{
3
§

1% Y 2 oos 30! TempersturaC] /

142 168 246 212 7 o Tt
Shutdown Optimal growth .
tamperature temperature Temperature

A) Shells of Phacosoma japonicum grow only above temperatures of 14.2 to 16.8°C, and most rapidly at
temperatures of 24.6 10 27.2°C. Above 27.2°C the growth rate slows significantly. Growth is most probably
limited at high temperatures. B) Annual growth rate patterns differ at different localities. At Hakodate Bay
lunar daily growth rates are solely controlled by temperature. Growth rates at Seto Inland Sea remain far
below expectation during the second half of the vear. because the phytoplankton concentration rapidly
decreases toward hot summer and remains low until winter at that locality. This trend is less well established
at Tokyo Bay.
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BFHR FDORIVAR-ZBROMBRIEBEHSE (TD3I)
—LEEREHIZO X)L AR EREE—

IR BE - EEFHF - TEE— (KMk#K) - LIU Jianbo -
HAO Weicheng (Peking Univ.) * KUANG Guodun (Guangxi Inst. Geol. e

o [ 7 1 o) i< 7 (Guangxi) 1LHK (175 1X 0 K& (Laibin) M3 B F i Eicfr L. WAR - PERD
S R A, REME TP EAA ARE O E LB~ LR AR EERIZER L, B B
NAFKEROEAE S va - 2L LTa/ K MERBFREDORGE (Jinet al., 1998 Mei et al.,
1998 72 &) MiFbnte. Al KL E# 20km @ Chituao £ > 2> (GPS & : 23° 51.59" N, 109°
20. 73" E) B\ THECRAEBRFORMNEIT- /2. ZOMEZHRT D,

Chituao ¥ 7 v 3 i, BEAGIKF ¥ — MNEBLUOHARAMBR2Y, v H o MEREEIZE S .
ZONHBEMEISILBO—BIch 5. HBOEMDIZTIEHILT, KK 70° BRI D. RELLE
s va ORBE 1580 THY, HEHIFAL2 5 EAL~RI910~R1964 D 55 AZRE L.

Chituao £ 7 i a » 1 oidfob{b R LR ES, ALR{LAMNELL, 21 BEHN L Spumellaria,
Entactinaria, Albaillellaria 72 ¥ DB BRILENRRWZE N, £D 5 H, Albaillellaria BX W
{CFM)72 stauraxon radiolaria (ILATF D 6 H#EN L TH S.

R1923: Follicucullus cf. charveti. Albaillella sp.

R1924: Follicucullus whangaroaensis, Follicucullus sp.

R1937: Albaillella sp. G, Follicucullus sp., Foremanhelena triangula, Ishigaum trifustis

R1938: Albaillella sp. G, Foremanhelena triangula

R1941: Albaillella sp.-

R1943: Ishigaum trifustis

LA LoE kB b a D D B, Follicucullus charveti ¥ XU Albaillella sp. Gid, Follicucullus
charveti- Albaillella yamakitai Assemblage zonc (Kuwahara et al., 1998) %% 37 A5H Th
B, ZDOZ i, Chituao 7 v a X F. charveti-A. yamakitai {LARHIZELEE AL, Wujiapingian
IZHHY T 5.

2%, Follicucullus whangaroaensis Takemura {(I=a2—Y—F KOOI ARNRFL—, Fao—n
VI ANLHBRBENT-HETHS. To—a v 7 AN Follicucullus  sphaericus 3 & O
Follicucullus whangaroaensis @O 2 FENZETHL VI EAH Y, —2——F 2 FEip¥ekihigT
{3 Albaillellaria DMK R D AIREMHLEMR I TV D (Takemura et al., 1999). Chituao
7 arinb® Follicucullus whangaroaensis MEMIE, A LfH iR O At PEDOAZEHIZ
I TOHMIRT—FEMADLDTHD.

* Permian-Triassic radiolarian assemblages from the Yangzi Platform (Part 3) —late Permian
radiolarians from Laibin, Guangxi., China —

" YAO Akira, KUWAHARA Kiyoko, E7ZAKI Yoichi (Dsaka City Univ.), LIU Jianbo. HAO Weicheng (Pcking
Univ.) and KUANG Guodun (Guangxi Inst. Geol.)
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MERKEBE (THARR—TENIVALR) OIFEREEBRF & 7 DAttt
FIEE (AMKX - 18)

(SRR E GBIl — R E IR, KEHKERBOTHARR~ TEHANL LR 235 m)DihiE D4R
R L., £0R, T XY, Millerella yowarensisiii, Pseudostaffella antiquatti, Profusulinella sp. i,
Fusulinella biconicaiti, Beedeina akiyoshiensisii, Obsoletes obsoletustiy, Montiparus matsumotoiti, Carbono-
schwagerina satoitii, Carbonoschwagerina morikawaitti, Pseudofusulina stabilistii, Pscudosch wagerina muongthensis
. Rugosofusulina alpina rossica-Pseudoschwagerina miharanoensistii, Schwagerina firmaiti, Schwagerina krotowi-
Sphaerulina akudensisii, Pscudofusulina kraffti-Chalaroschwagerina vulgaris-Pamirina leveni 1 % 25E L 7=,

Millerella yowarensis 5 13 M. yowarensis® &4 Z & TH#O T b L, Eostaffella bigemmicula, E. mosquensis b &
te.  EBF (1989) @ Millerella yowarensis 45 (<4124 L, L &8 Serpukhovian ~ T Bashkirian (23t T& 5. Pscudo-
staffella antiqua 73 Psf. antiqua DWBITER SN, Ozawainella ®IZE L. LB (1989) @ Pseudostaffella antiqua T
(g E i, B Bashkirian 12& 7.5 . Profusulinellasp. ¥ (% Pr. sp. DL TEHE S, Prf. beppensis ¥ 5. L
Bf (1989) @ Akiyoshiella ozawai fiiZ 8 F 41, & & Bashkirian~ & T #F Moscovian 124 % % . Fusulinella biconica
WX F biconica DB TEK SIS, Presp. EF sp. x &, LEF (1989) D Fusulinella biconica % & F. taishakuensis
st s, T Moscovian (M2 T 5. Beedeina akiyoshiensis i td, B. akiyoshiensis DIWBRTEHZ I NS, L
BF (1989) @ Beedeina akiyoshiensis 1 (23T &, L8 Moscovian (ZHI®$ 5. Obsoletes obsoletus 7 12 O. obsoletus
DB TERZR I NS, Watanabe (1991) @ Obsoletes obsoletus 5 i3 T &, F & Kasimovian 128 7:%. Montiparus
matsumotoi 11 t< M. matsumotoi D IR TEFK E L5 . Watanabe (1991) 9 Montiparus matsumotoi inflatus 15 \ 24§ bt &
1, H13B Kasimovian (241249 5. Carbonoschwagerina satoi % 13 C. satoi DI TwFE S N, Quasifusulina sp. 133k
1£3 % . Watanabe (1996) @ Carbonoschwagerina satoi 4 (B & 1, E&B Kasimovian (24244 4. Carbono-
schwagerina morikawai 413 C. morikawai \Z8 &, Pseudofusulina santyuensis % &, Watanabe (1996) @ Carbono-
schwagerina morikawai B4 L, T 3B Gzhelian {23 T & 5. Pseudofusulina stabilis 13 Psf. stabilis DA, C.
minatoi b & {r. Watanabe (1996) @ Carbonoschwagerina minatoi i \ZH24 L, &8 Gzhelian~ F &8 Assclian (2T
& %. Pscudoschwagerina muongthensis i (3 Psch. muongthensis 3% T# % . Watanabe (1991) @ Sphaero-
schwagerina fusiformis T & Sphaeroschwagerina pavrovi-Pseudoschwagerina muongthensis 47 I3 e S 41, W3 Asselian
T ERIZH 7oA. Rugosofusulina alpina rossica- Pseudoschwagerina miharanoensis #7142 R. alpina rossicak Psch.
miharanoensis DEH TR T SN, R prisca, R. pristina % &8, Watanabe (1991) ® "Alpinoschwagerina” saigusai-
Pscudoschwagerina cf. robusta 4 (24 o T & 18K Asselian EFBICHIN 5. Schwagerina firma i3 Sch. firma,
Toriyamaia laxiseptata \2F ;. Watanabe (1991)? Paraschwagerina akiyoshiensis- Pseudofusulina firma 5 { k#&gcx, b
8 Asselian {4 S LD . Schwagerina krotowi-Sphaerulina akudensis 43 Sch. krotowi, Sph. akudensis . Nankinella
kotakiensis % & ¥>. Watanabe (1991) @ Robustoschwagerina schellwieni pamirica-Schwagerina krotowi i \Z % L,
Sakmarian PEICx 8 LB . Pseudofusulina kraftti-Chalaroschwagerina vulgaris-Pamirina leveni i & Psf. kraffti, Chsch.
vulgaris, Pm. leveni & &t: 2 & TEF &N 5. 13512 Psf. kraffti norikurensis . Pm. darvasica * %% 5. Watanabe
(1991) @ Robustoschwagerina schellwicni-Pseudofusulina vulgaris globosa #1224 L, Artinskian S (23l SN 5.
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wHEMRMICOMT 2 FRER OEH L - ABRERLS
MR R CHRRFERZER - B AR FEM)

FEREER, LBEREHICHT TELS S TI2FREHRII TN O NEAEEEH, FROEEH,
NEEHBGHO 3 BREICHITON, ELOBEBILADNEHL TWD. BHRAMRMNIISHTSFR
BRINAESERESIVCERATRHOERNEY 8L, RETBH LML TRY, FHEHOIZIE
LBENNFAT I, MEZHRRCBVWTEERIRTSHS. FREHO L, AROERBE LK
MERFBILRELAICZ L, LB I ZERMEBIITORA TV, i, PEROBERES S8
HHETE, ERMHEOYV—LVE L THEBERLLE VR TWS. L, FRERTIEIZONLD
REABBEMILEOBE I\, KIFRCBWTHFREMEADOMBHAER LT, TORKE, L&
TRHIVREORVAREMILANERLI-OTI ZIZRETS.

REHIBE/BENIA— b5 12 REARPS), HAB/L— b b 8 REHHVPS), AREL— b2 b 26 R
EHTVPS), & L TR IEBKEL— F2 5 6 REHERPS)DHh bt T 52 REZ M L. ERAREHIEE,
WHAEERICEREMRE L. AHREMCAMMAETRKE NN, AR, Eikol WH-
Kk, TV 87— MERDIEIZIT-7-. BEHMEEHEICEWT, LBEOREOKELY 4 Siimidk. ¥
bbb, A, BRESENFBETHBRYREORVWEREMCANELTS. B, RELENEBEIDL
BECHBEMCELBRTEILONEHTS. B BESAKNEBENLEATHAREMILE LR
RTEILOREHLEY. C, RELANBATEREMILA LER T2 LONREHET, ABER
ST RELBTENDITHS. RERKEBEOEENHELRDI L, AXELV— bBLURHA)INL—
MZEWT, KEMIC EALOREDIZ I B TAORS LY BLBRHRENRRV I ERboT-. 2D
MG, AHARBICEW TR TAOBEIZLRBREAEZZTITVEEEIONE. UL, RIFEKE
Db BOREH( LR L-REORE AIXERANL— E2 b0 1 REOA(TVPS06) T, WK T OE
EORETHD. ZOZ LT, RIEAOREEX*ZTTRINDIH00, BN TROBETLERIER
CHEFELRKRTFORVEREMILADVEHT ISR H DI LV ZLERBELTVS.

EHLIEARIBEBLTWA2000E8H, BLZEEKLUETHZ. TR bHIT, Trilete B, Ei#h 15~20
pm REDKBBTIHEREEDL, VFHEHORTTHD LHMTES. Z0MOFHE LTIIRFED
BIRREDOEM, FORIBREDHMHLHFELIZONT, WS O2MNDERIBFHLROND-D, #HX
DEI7YPOERENTNEEEILNS.

AR THBARFORWEBREMIEAEZRRA L2 &3, Rt af+ 5 FRBRENLL D
REOBRVWABEMCAVNEN T IAEMEAHLZLE2FRLTEY, FREROEAMS LPEIEE T
WHT-RBEEEZLDHOTHS.
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AL i 3 B Mk > b B R B S IS 3 T B I TG RS FERE SIS A

KEBKL (PIRK - IO RilEHD (Kikx - #1)

PRI B 1 TR R R B I EIBIC I8 2 E TR~ BB O R E S Th 3. Ho <=
TR~ A M) VT, —IBETE O UG L LT, R AR D HERS SRR & R TE L
THEY, HERRATIZ BE2ERERUET 513000 TlER <, AR ORBEY O BIFRETI
VEHELHBETHS. RiRIIA (2001) IPEVHROBEMBEICIHNT, B =7 F
MO A M) BT EBOT o E'FA b A /BT ARECERMFEMSIL, ~2A MY b
T ol R~ TEBET R OAR KA E R L-. L L, KB O HEENTE R g7
TTA b AT AR EBEREULE (A MY U T UK ER~BEFR) OILBERBEERESLIC
X, ENHIIROAZNHFUNFE TN ERBIFESHELEL LT,

ALHEE R MO RAMMIE Z N E T, KA (1951) , Matsumoto (1942, 1943, 1954) |
Hrp (1959) HIZX-> TAHBHFOKRELERERF, MEBENLISHIEINTEAMKTHS.
FEMERARCTR IR M L TR L TV B A, ERHOEREMES TN TREREN S =
DRILEZE LD BLFELL, BEDHOA L A=Fo~v 2 N L7 o OERBERLS
TENTEAHBDO—DTHD. HFROBEEE LESERERLEZHE LTV 25,
I FIEBERIFOMRIE LTS, BEIZMiki (1977) I2E»ThoR=F <A L)Y
BT o OIGREDBEEMEA R SN TV DR, BRI LR K FORESLIZIZE > T2,
AMETIE, 7, QiE (1997) THRBINF-HBEHBRF - 7 ARFEFEBEL LT,
BHN~FEM O 13 L— N THAFAELZITV, Bl — o REFE#ELLEZ. £ LT, &1v
— FOBIELK 30 mBEIZIEBI TS 7Y o 21TV 100 B2 5B 2157, ARy
TIRINFETOL—F L ABF - KB LERBFOREZRA L, ERlaHtaBHFORIKE T
BN T 5.

MU D KIB R, — T U AR, T M, WdEd, BoRMEOER 2 & 08
REOBWREEIZLY, BIA—F—HBEL — T 20 EHL 10RO, £FDOH>HS
BIZIIEAA—F—— T AR 2~FEENTWS. U—F v ZARFE R KB RERF» D,
B FRRIZ<A P E T o FHETTH DA, <X b U B 7 o TEU LOREHED
FEHIZELS #500mblE) , =2 RV BT B LS REFROGFELTEINS.

<A MY BT o TEHORBEZST R THDEH, —RIZHERIHIRO BB R -FbA DIRTFIRE
AW BIFTHB. Polypodiaceae fll-F Tid Laevigatosporites, Gleicheniidites 73,
T HMTEB LG T Taxodiaceae @ inaperturate BIOMERTHD. Fr7n—FHhTKRE
2 ED TV A TFRMIEMLE TiX tricolpate &, porate BN EIZET SH. porate B d7enH>
Tid Ulmaceae M%<, tricolpate 80 Tix Aguilapollenites HlcbZ\>. LA DEIER
X1, Aquilapollenites ® X 5 RIS B2 == HAE FEMIEMILADEEL. <A MY
b7 vBEOT7 e —7 0IHKRBEZRLTWVDS.
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EBESEZ2FTEEROR P RICEHE S HERRE
tHOEEE (&IRKBD

ESEGERICAHT A ESR P EREENOEMBLUREEREN S, HESKONM H&IZB
VI BERBEREED S B, HOBREMREE L USEEIR OB AT ENT D (Mizuno, 1964 73 E).
ABROHMBISOERIINS DREDMEIEDHR 215 L TEETH DM, Kobayashi & Kamada
(1959)DEY LRI X BMOBBOHRBREIOHEE DN, 1Z&AETHNTHRN. £ ITAPTI,
AFBLEEHRORIETY, hOBBRLUFERHOMREREEHSEL

(MRS eSS RIC BT AN ESRBTREREIL RUN~EENORDFOSH LB E
TIPS S RAPFTERBICK A ENS (Kamada, 191 728). (FEBEE, THOMOBEEBEHNIED.
Kamada (19913 EBEEE0SEND, FiL0 HATE. MANEE ABSEEESLE B
WL Tk DS 1R BEMSKD. EHOWMISHERMIEET 2. S KUCKBAF
@I Eheh, REWY BEEERGHETS. AEREOMEERIIR A~ Fil it og)
HTHDHOREYE. ARSI UNESYRIELTAI & (KB 1962 2EMNE, Dia<Ed
BRI E SO LRI NS, BARMEOKR. BAERE LYY 5y THEH, BAdhRE & AT
OB > 5 THEHED L.

(BRHEAEE] ZEHNSHERLE 55 ZEDS35, HOBERLUFETEBMEEFD 16 &ENnS
30 EORAYLAEMIE L. SETRO SIVERIILTORD Th .

DS (10 3RED: Cytherella-Trachyleberis TE: (Cytherella sp., T. volubilis, Eopaijenborchella sp.73 EDSFEHY)
PESBANRGERE (6 38El): Cytherella-Palmoconcha B3 (Oytherella sp.. P. oujiangensis H4815), Cytherella-
Hanaiborchella §¥4& (Ctherella sp., H. sinensis 7M&&).  Paracypris 7 $#% (P. 7 donghaiensis HREATTFRIMNS
EniZmih-> TEEH 5N S,

(HEFERIR] Ovtherella [B3 LUK Palmoconcha Bi3EE U THEEEMN S, Trachyeberis &3 XN Hanaiborchella
JRIIPBE LN SERT S (Ikeya er al, 1992: Zhou, 1995 72&). DT EMSMDEE LD Cytherella-
Trachyleberis BEEIEIPIBHE LD SHEWIIMT TOMEMEZ RS T 2. FEEMMNEEBD Crherella-
Palmoconcha BESISNEDRE, Cytherella-Hanaiborchella BEEINBELIERD S AL WIMNT TOREM %~
M9 %. Paracypris TR P. 7 donghaiensis N EMET ST &, Hanaiborchella J&75E FEHiHR %5
T ENSNBRIREERNET S, UEDOZEMOHPTEEBEBORF L EREDRBAMZIE
EHRBEERY. FEBBOHEMEIEKEDEIIDONT, BARBEHOYY S5y THM SR
WA DIEREARRE N, TO% MHEMICR DMRERIA > 597Uk, Fhd oMz D
MR LA L LI s HEEE NS,

(EBEFBR) Cytherella TRIB LT Eopaijenborchella [BDBEBONHOURITEFNEICEERMN, i
MTHS. Hanaiborchella &L, 3 MBETR~FMNBRHUIAMT S (Zhao & Wang, 1988; Zhou. 1995 73.5).
FNARD 3 BAMD BBH L VFESRREBNSEL T Z &M5, HEBOLEBESESL, 6k (1992)
DI~ TIMKITHL T2 T END. WDEEDHHY Eopaijenborchella [R%EZPET D78, FEXHH)
ZIRERTH D, IhDBRERR SAREF NI THEIFTWIE, WS -7 L HEE NS,
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BriE L o P U RE ST LB ) BB 5
WA L ABRIESE T
FE B (BrEX - Bt - BHAREH)

FR R R, FBFARHEMAOTERICH 5. BEHEORE)IBIIAK T
S ¢ LBEDKNHIE T, FIBHEAMORESR2BATIOICEELRMBL EHTWS. &Iz
ERMIREZ RN D2RZE/IA— FCIREH) B THOER L-BEHAAR OGN, HIEE2ETTHDIC
EHTHDHELENLD.

ZE)IN— PZBHTOIRHF/EIL, —HOIEE L FETHDENIHROBE L FET
H5 (RKoTiEH, 1998). F7-FN— bTiE, EER, FHLRIZLY, £BF, TRECEBRLA
ENTEYH (bR JED, 1985 ; FkTTiTd, 1998), HENILEZ 7 HiZ L ABFENTT A TN
. LT, AHETIE, HRBDE NV MEOBRZEMIBEL, B{ba (%, b)) &
FREMVBEHEEL EBIZEDE I IZEITIEONERM L.

ERIL, BATOBRBIINZ, BRLTEALREZ2ER/I v ¥ —2 L b THINL, BIE4R
Iz BILRIZDONWTIE, AIT AT A4 FOEREZITY, ERB X UOHEBRIZOWTIY ML
7-.

BHNN— MIBHT IRH)IBIBEREBIZLA2REDEIIL > T3 2D Unit icRK4y &
N5 g, TPL VNV REDRNLRDLES (Unitl), YW RFEEBDEIILV FMEND
725845 (Unit 2), RNV MEE VNV PRS2 584 (Unit 83) THS. Unit 1 TH,
M, IR, FRiY, BEEHLREEIHEVHLONRo7H, Unit 2, Unit 3 TRRRNZE
KHBNE. £, Unit 21220V TRBILERLIU S g atA MEEREBALNE. RS
FEIZOWTHL, Unit 1 205 Unit 222V TRIEDOHBILIZ & b RWEIMER A A SN 7.
—2%, Unit 2 75 Unit 3 {227 TIRRIE DAL L & bIZBIELA 3T ROBY B H b,

Unit 1 36 Unit 21205 TORIEDOHBILIZ OV TIE, BROBAIL L SBKEOHEMN G
FHREOEML, BERBRFORBIHE LI LEZONS. E-BILEEFEOHIMITEEFT
DFMAMMAE EHEEROBMNBEER L TWND EEZONS. ZORHFIN— FTORKOTA
IZBE LTIk TTiZAh (1998) IZX» THERBINTWS,. Unit 255 Unit 3203 TORED
BRI L OMILBESHERORD I, BHEOHMAIZL 2 KUEEE D G I b EEIRAERLF O Ht
BRELIZHENL, ZOFFRIERIC L > TRRMMIZBIEEOEFENED LD LEZ N5,
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Z v by VBB ICHIT 5 ERAEE SRR A
Didymocyrtis tetrathalamus D RRZE &

ZEHMTF (FNRK - bt - BARRIZFHRRD)

LEREOELE ERMNICKRT S LiE, ELMEE2EEL, RELLOREEEZ 2HELRD. S0, &
AR It S Bttt F CHh BT 2 E Didymocyrtis tetrathalamus (Haeckel) OB TR/, &
O IZBEREOTRD SREREEL B AP >TH Y (Sugiyama and Anderson, 1998 {E ), FLEEEHID
FHEEFERLARICELTWS.  Didvmocyrtis 7)\v—72& (#) 18Ma-B#&) ITBWT, REEFAOF
EEAWTHEEMAETE~<S%IE Kellogg (1980) KL > TTTILITRODATWVS. APRTIIL DENWEF
REHE (K 2Ma-JRE) SBT3 D. tetrathalamus D EDREE L EFMIC T~

HEHL, FRAZHBEREFAP S W 0E KHI0-35PC 027 (KRE 1,423cm) 2R LK. 2027
FEREKEFDOL Y b Or7ilBE OKFE 3.773m) »PLEEINEHDTHS. DI 7D 20em R,
64 42 ZNIZDWT, D. tetrathalamus D —E DR FREFEIZH 2 E{K (cortical shell £ TIXFEH L TV 55,
polar cap i3 £ EEM L TR WEK) D outer medullary shell ( 2 f&AT) & cortical shell (4 f&ffr) %5HA
L7 (Figs.1,2).

SRILETARTOHBAICHENT, ZOIFORTHPSRERBICHLITITY A XOEHEIHDEAZRLIE.
% Z.1E ,cortical shell D BB HDEE (a)iZ 128um D5 105 um i >TH D, 23um @D LT 5(Fig.3).
& 1=, cortical shell DEERTY 4 XD (ab, ab, ac) IZITFELMSRNODT, cortical shell IZ DWW TiIE2/&
UYL LIS e ok, &/, Y4 XOELPRIEH 170 AETI,S 140 HERIETORIMITKREL,
ZFO®HD 140 HENDSBAEE COMMIT ISV, Y1 XOHENHERD L, 200 FEFINS 170 HEFE
TIPS SW~KREDDBEEDAT, 170 FEFHS 100 FEFDMITIE K NR 2 et 1 X OEHEDS
#FEL, 100 BEAMRBZABR U NTH~R < SVLDBERDATH o 7. Cortical shell DRI A @D RE (a)
IZDWTHE, 200 FEAD S 170 FEME TIZ 103um UTO/NE izfEii&d iz <, 100 77 EFLAEIE 139u4m
MU EDKERBEI VRN (B/)ME 85um, BAME 162um).

Polar cap %258 L 1= ERBE D EHKIZ 1L, IED S R7= polar cap DIENIFE=AETCUMND WL D E, B
THMAMDOH 25D (ME) OZREFENICEDSh .

ZHh 5O cortical shell DH 4 XiZ>W\WTid, MR BEED % 10 - 130 (E’S)
ABPPREDTH 2. SREHFLZECHENT, M

MEEAIE 100 HFEFLUBIIERShRW=8, ZORE
2R OBEDOHEMD D. tetrathalamus DNE{ED—EHTH 0.5
2LEZIOND.

Fig. 1. Terms for skeletal Fig. 2. Location of measurements. Fig. 3. Change through time in mean "a".
elements of D. tetrathalamus.
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HREERICERT SBREPERFTAROATER (FX)

OATTIES - FIEARE— (BENERN 2 v & — U OB%R)
i B (FTBAEELER)

By

BItEE AV CGREDHIRBEOMIIT T2 LT, BEDEELZRZ I LIBHTEETHL, LR
BEEAROBE. TOBEERELLPROREOBE. TERLAEPHRSBTESFLSNGBHFRIES
HRET o0 7Tuxr—Lt L THvONSY, BLEOROVERLEER 28O EEL. AEOEXK
DEL DVBLER 7 X -2 LOMTICE L TRBEROKMDSH 2, TS 2HOMITTIHITIE, E
BEATHEF I oL SN BRET CORBERNLETH L LR 3, SEBRAIIREEKDRE
KICEST 2 FHERLELEN. ERIZICTATEREMAL -, XEBROBMIZ 1) £6BT 2 HE
DY WERHRICESTIREFEEFILEOEEOERE 2) v bu— L @K PICBTB3RK
HBOWH L 2DLEMRORS. XU 3) BENICHEBREL 70+ a VDL, TH 3,
BT L UHY AL

AL 72, WERlEEN e v — OO RATCBE T2 BREE X | L ICEBRER TH6km

(41° 24,45 N, 141° 17.79E, RE/KBS8C) DB TH 3, £HBUI20024E48 10 TV, IS EE &
UCHATHEESD 74 VISERICF Q002 ICHE > 7 SAUCERL =75 v 7 b 2 v MIBIO45cmiE,
100umD X v > a v, FRLMELIDEERAICRY F2KE L. KEHSMTE5~10MRT L, o
Z3EBYELTTI /7 P RFIL . ERBCKELAY, gttElBi zofnorI 7Lk
ROMEL, BEOSA-CERBNRICT SO, CHREMRICBECE L BEoAZEATERICHERL 1,
BEREII2.5cmB, RE7TcmDORI 5 A BAT 7 AYMOLD2 AV, AFCHBELRERKIE, 7577 4%
e FRFICEERL AR ZDEEFEAL, t—2—BIXU7—5—CHBLAEI2ZCBLIUTCDY #
—Z—=NRADOHT, ThENISEEICH L CTHATERZHEL 7,
BREEITONR

SEHEIT 2 7-30@EDZEER LR, BALREBCERT2ETHE I, UTo3EERESI -,

Neogloboquadrina sp.

Globigerina quinqueloba (Natland)

Globigerina bulloides d'Orbigny
FROBEBTCETLMEL TIB# LD, WHDKIRTDNeogloboquadrina sp.D3@EIZE VLT, FH L
BE (Fv3-) OEEIBREI N, ZD8 LA Neogloboquadrina sp. DEEICEVTF v 1
—DHBEMERIN TS, L LA, 2RUNDG. bulloidests & U'G. quinquelobai B L T3 FEEY
7 526 HARRBE (20005 H6BRE) . R F v v X—DHRDBRER T E TV 72\, ¥ 7 Neogloboquadrina
sp. & L U'G. quinqueloba 13RI EREE T 254535 3 (Hemleben et al., 1989) »:. SEHRE X
TEE» S, REEEBRICEVLTRVWIhLBRIN 1o,

SEIDORRTIZ. EHE T COEBOERE SUBBKEEEZ D LICHBET 3,
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