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The 75th anniversary of the founding of the Palaeontological Society of Japan
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Tsukuba International Congress Center
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1. 7A7 S5 LBE Outline of the program

R
6B10H (K) &5 : D<IFEESES 10 June (Thurs) Tsukuba International Congress Center

BISI75AEEE21TE Commemoration of the 75™ anniversary of the founding of the
society i

[13:00~14:20] &= E Commemorative addresses
[14:30~15:30] EX#EE Public Lecture

[15:40~17:40] Z2RIZ75AFEELZIE Ceremony commemorating the 75th
anniversary of the founding of the society

[18:00~20:00] ;i Commemoration banquet

HEA EE/

=Rz Commemorative photograph

6B11H (&) &85 D<K IXEBSES 11 June (Fri) Tsukuba International Congress Center
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2. 7075 L5 Details of the program
6 ﬁ 10 E (*) 9(‘1@“%%’%%% 10 June (Thurs.) Tsukuba International

Congress Center

oL EER LUEEERHE Commemorative addresses and ceremony

13:00~13:40: TR#FE. BAGEYZSASR NWFREMER : BRAGEYZERBEMFTIE & S&
DFEZHL T Commemorative address, Prof. Kenshiro Ogasawara, Former President
of the Paleontological Society of Japan “Review of the last 25 years of the
Palaeontological Society of Japan and future prospects”

13:40~14:00: LR#HE. FEHEVZREIER A B  FEREYZOREDER & RE
Commemorative address, Prof. Zhonghe Zhou, Vice President of the Palaeontological
Society of China, “Remarks on recent advances and perspectives in Chinese
paleontology”

14:00~14:20: LB E BETZLEYZFEER A4F BEGEYZOBEE. RE. KK
Commemoratlve address, Prof. Jeong Yul Kim,  President of the Paleontological Society
of Korea, “The past, present and future of paleontology in Korea”
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]430'.\'] 5 30 m&n%//\\ D E G 7‘ U v 7\‘1 (I_}l/k) : mgo){ba\ i‘&fkiuﬂEE%]ﬁ( oy

Public Lecture: D. E. G. Briggs (Yale Univ.) : Extraordinary fossils: Windows on the
history of life on Earth

151 30~15:40 : k%8 break

15:40~17:40: 7 5 AFE2#E# Commemorative ceremony (75th anniversary of the
founding of the society)
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6 ﬁ 1 1 E (ﬁ) o< ‘EI:EI m%%%*% 11 June (Fri.) Tsukuba International
Congress Center
QBN T7SRERIZYVYVYIRY ™I L The 75th Anniversary symposium of the
Palaeontological Society of Japan

"The Mesozoic Revolution: a global biological transformation"

Sponsored by the International Palaeontological Association
Conveners: Tatsuo Oji (University of Tokyo) and Kazutaka Amano (Joetsu University of Education)

Keynote Address:
10:00-11:00: Geerat J. Vermeij (UC Davis):

The energetics of modernization: The last one hundred million years of biotic evolution.

11:00-11:30: Hiroshi Kitazato (JAMSTEC) and Nobuhiro Kotake (Chiba Univ):
Deep-sea ecosystem changes in parallel to the plankton evolution during the Mesozoic

11:30-12:00: Yasuhiro Iba (National Museum of Nature and Science) and Shin’ichi Sano (Fukui Prefectural
Dinosaur Museum):
The mid-Cretaceous biogeographic revolution in the Pacific: A consequence of changes in oceanic gateways

12:00-13:00: lunch break

13:00-13:30: Taketeru Tomita (Univ of Tokyo):
Change in the trophic level of the lamniform sharks in the middle Cretaceous

13:30-14:00: Kevin Boyce and Jung-Eun Lee (Univ of Chicago):
The impact of Cretaceous angiosperm evolution on terrestrial climate and productivity

14:00-14:30: Hikaru Uno (Univ of Tokyo):
Ecological reconstruction of vertebrates based on stable isotope analysis of enamel: possibility of application to
Mesozoic marine reptiles

14:30-14:45: break

14:45-15:15: Yuichiro Kashiyama, Shinya Nomoto (University of Tsukuba), Nanako O. Ogawa, Yoshito Chikaraishi,
Hisami Suga, Hiroshi Kitazato and Naohiko Ohkouchi (JAMSTEC):

Molecular-specific "N/"*N analyses of fossil biomolecules as tools revealing the biogeochemical evolution behind
the Mesozoic marine revolution

15:15-15:45: Robert G. Jenkins (Yokohama Nat'l Univ) and Andrzej Kaim (Inst of Paleogiol, Polish Acad Sci):
Evolutionary history of hydrothermal and seep chemosynthetic communities

15:45-16:15: Kazuyoshi Moriya (Waseda Univ), Hiroshi Nish (Tohoku Univ) and Hodaka Kawahata (Univ of
Tokyo):

Evolution of ocean thermal structure in the Cretaceous greenhouse: meridional temperature distribution and putative
glaciation in the supergreenhouse

16:15-16:45: General discussion
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Commemorative addresses

HAGD4AMZESIaR NEREME: BATEYZ@EMFHIC ESHE
DFEEZHIL T Prof. Kenshiro Ogasawara, Former President of the
Paleontological Society of Japan “Review of the last 25 years of the Palaeontological

Society of Japan and future prospects”

TEHAYFREISR B B FELEYZOREOER ERBE
Prof. Zhonghe Zhou, Vice President of the Palaeontological Society of China, “Remarks

on recent advances and perspectives in Chinese paleontology”

BESEYFEEER AR E.  BEHEYZOBE, BHE. KK
Prof. Jeong Yul Kim, President of the Paleontological Society of Korea, “The past,

present and future of paleontology in Korea”



The 75th anniversary of the Palaecontological Society of Japan .
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* Review of the last 25 years of the Palaeontological Society of Japan and future prospects
**Kenshiro Ogasawara (University of Tsukuba)



The 75th anniversary of the Palaeontological Society of Japan

Remarks on recent advances and perspectives in Chinese paleontology
Zhonghe Zhou

Institute of Vertebrate Paleontology and Paleoanthropology (IVPP), Chinese Academy of Sciences,
Beijing 100044, China; zhouzhonghe@jivpp.ac.cn

The past twenty years have been arguably a golden age for Chinese paleontology. Exceptional
fossils have been recovered from several Lagerstitten, in particular, the Precambrian Wengan Fauna
(e.g., sponges and phosphatized embryos ) from Guizhou and the Lower Cambrian Chengjiang Fauna
(e.g., the earliest vertebrates) from Yunnan in Southwest China, the Triassic Gaunlin Fauna (e.g., the
oldest known turtle) from Guizhou, the Lower Cretaceous Jehol Biota (e.g., feathered dinosaurs, early
birds, mammals, pterosaurs, and flowering plants) from Liaoning in Northeast China. Great
radiations, mass extinctions and recoveries in biological evolution have been documented from
the Paleozoic of South China. In stratigraphic study, establishments of 9 GSSPs in South China
are probably most prominent. Paleoanthropological discoveries of Homo sapiens approximately
between 110,000 and 40,000 years from various localities are drawing more attentions than ever.
In the past twenty years Chinese paleontologists have published over one hundred papers in
Nature, Science and PNAS, which has made paleontology one of the most successful scientific
disciplines in China and a hot spot for international paleontological study.

In addition to rich geological and paleontological resources, the government’s sustained support
and investment in basic scientific research due to growing economy has played a key role in the success
of Chinese paleontology. Research grants for paleontologists mainly come from the National Natural
Science Foundation, the Ministry of Sciences and Technology, and other government agencies such as the
Ministry of Land and Mineral Resources, Ministry of Education and the Chinese Academy of Sciences.
More international exchanges become possible as a result of increased funding, many international
symposia were held in China, more researchers are able to attend international conferences while some
Chinese institutions such as IVPP has already recruited quite a few international postdocs. The young
generation of paleontologists with more or less background of studying or working in developed countries
have now become the backbone of Chinese paleontology.

The booming development and expansion of paleontological, geological and natural history
museums in many provinces has been a double edged sward. On one hand, it has helped popularize
paleontology to more general public, public awareness and interest in paleontology has been greatly
increased; on the other hand, it has caused more competitions for fossil resources while trained
professionals are seriously needed for appropriate curation and study of collections. Private collections
have also been growing fastly, and it is probably too early to estimate its future impact on Chinese
paleontological study.

Despite the general success of Chinese paleontology, challenges remain. Illegal spontaneous
collecting, trading and doctoring of fossils have plaqued the paleontological community while scientific
excavations are facing more difficulties from local protectionism. We expect to see more effective
protection and scientific collecting of fossils by the estabilishing of relevant laws in China, and the
growth and expansion of the research and teaching of paleontology in more colleges, museums, and
institutions around the country.
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The 75th anniversary of the Palaeontological Society of Japan

Extraordinary fossils: Windows on the history of life on Earth

Derek E.G. Briggs: Frederick William Beinecke Professor of Geology and Geophysics, and
Director, Yale Peabody Museum of Natural History

Fossil deposits that preserve soft bodied organisms provide critical evidence of the
history of life. New examples continue to fill gaps in an imperfect fossil record. Recent
discoveries include evidence of the colour of feathered dinosaurs, respiratory structures in a
Devonian arachnid, Palacozoic marine life beyond the remarkable animals of the Cambrian, and
acritarchs from the Archaean. But we must understand how such fossils are preserved to ensure
that we interpret them correctly. Experiments show how decay can compromise interpretations
of specimens critical to our understanding of the early evolution of metazoans. Distinguishing
true absence from the loss of features due to decay is an important challenge in interpreting
soft-bodied fossils. Preservation is a race between decay and fossilization. The earliest stages
of this process are fundamental to the preservation of soft-tissues. Whether organic materials
survive, or tissues are replicated by minerals, the original composition of the organism is altered.
Examples of recent discoveries of extraordinary fossils and progress in research on their

preservation will be reviewed.
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The Mesozoic Revolution:
a global biological transformation

Conveners:

Tatsuo Oji (Nagoya University) and
Kazutaka Amano (Joetsu University of Education)



The 75th anniversary of the Palacontological Society of Japan

"The Mesozoic Revolution: a global biological transformation"

Sponsored by the International Palaeontological Association

Conveners: Tatsuo Oji (Nagoya University), Kazutaka Amano (Joetsu University of Education)

Aside from drastic global diversity changes that occurred at the beginning and at the end of the
Mesozoic, a number of remarkable biotic changes occurred in communities during the Mesozoic, not only
in benthic marine life but also in planktonic communities and terrestrial communities. These changes
were first recognized in marine communities more than 30 years ago and were termed the "Mesozoic
marine revolution", represented by phenomena such as the increase of durophagous (shell-crushing)
predation of gastropods and other benthic animals with exoskeletons, and by the increased prevalence of
mfaunal life styles among invertebrates. Increased predation also led to other changes among benthic
animals, such as habitat changes from shallow to deep-water of crinoids. Marine durophagy led to an
increase in angular shell fragmentation in shallow marine beds since the late Mesozoic. This marine
revolution may be coupled with increased productivity in the marine environment.

In addition to these "Mesozoic revolutions", there are also remarkable biotic and abiotic changes
in the terrestrial environment in the Mesozoic, such as the diversification of angiosperms, gigantism of
dinosaurs, and the appearance of warm terrestrial environments known as "greenhouse earth". Were
these individual Mesozoic changes related to each other, or were they merely separate phenomena that
occurred almost simultaneously?

This symposium focuses on these biotic transformations that occurred in the Mesozoic, and
aims to consider the relations, if any, between these individual phenomena in order to globally understand
the Mesozoic changes in life, or the "Mesozoic Revolution”.



AAE Y FSAIN 75 BERSITE

The energetics of modernization: The last one hundred million years of biotic evolution

Geerat J. Vermeij: Department of Geology, University of California at Davis, One Shields Avenue,
Davis, CA 95616 USA

The Phanerozoic history of life is characterized by at least seven protracted, stepwise increases
in predation, herbivory, bioturbation, bioerosion, and control of nutrient cycles by organisms. During
the Mesozoic era, there are at least two such episodes, one concentrated in the Late Triassic to Early
Jurassic interval, and the other beginning 100 to 110 Ma during the Late Cretaceous. This second
Mesozoic evolution witnessed the origin of many important innovations related to competition and
predation, as well as the enormous expansion in diversity of angiosperms, insects, fungi, neogastropods,
decapod crustaceans, and teleost fishes. The present-day great excess of diversity on land as compared
to that in the sea owes its origin to the vast radiation of land plants and their associated pollinators,
herbivores, and parasites. These radiations, as well as the increased emphasis on rapid locomotion and
consumption (herbivory and durophagous predation) in the sea were made possible by a three- to
four-fold, increase in the rate of photosynthesis in derived (mainly eudicot) angiosperms, beginning about
100 Ma. Higher productivity throughout the biosphere made modes of life requiring high investments in
energy and power feasible and brought about renewed enemy-related escalation. The Mesozoic
revolution modernized the global biota and its interactions, and set the stage for three additional episodes
of escalation during the Cenozoic. The ultimate causes that triggered all these episodes remain unknown,
but a combination of volcanic release of raw nutrients, higher atmospheric levels of oxygen, and globally
high temperatures associated with tectonic movements of plates may be responsible.



The 75th anniversary of the Palaeontological Society of Japan

Deep-sea ecosystem changes in parallel to the plankton evolution during the Mesozoic

Kitazato, Hiroshi' and Kotake, Nobuhiro®: 'Institute of Biogeosciences, Japan Agency for Marine-Earth
Science and Technology, 2-15, Natsushima-cho, Yokosuka 237-0061, Japan; 2Department of Earth
Sciences, Chiba University, 1-33, Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

Primary production exports from the ocean surface to the deep sea in the form of marine snow.
Particulate organic materials (POC) deposit on the deep-sea sediment surface as phytodetritus seasonally
in connection to changes in seasonal primary production. The deep-sea ecosystem is thus sustained by
this seasonal pulse of POC. We call the direct connection between the ocean surface and deep-sea via
seasonal POC flux as “benthic-pelagic coupling™.

Primary producers changed drastically during the Mesozoic. The red alga that flourished during
the Paleozoic decreased during the Mesozoic as the abundance of tested plankton such as dinoflagellate,
coccolithophore, planktic foraminifera and diatoms increased. These drastic changes in primary
producers during the Mesozoic should have directly affected both the composition and abundance of
marine snow.

Deep-sea organisms should have changed with this change in the surface productivity exported to
deep-sea food webs. A good example has been preserved in the trace fossil record. Whorl number of
Zoophycos abruptly increased during the late Mesozoic, suggesting a change in life-style of its producers.
Furthermore, the timing of this change seems to be closely related to that of deep basinal migration of
their main habitat. These changes may be strongly related to changes in POC flux at this time.

Food preferences among deep-sea benthic foraminifera drastically change during the Mesozoic.
When we have analysed food preferences of deep-sea benthic foraminifera with TEM of cell anatomy and
with stable isotopes, we found that food preferences are different across the foraminiferan phylogenetic
tree. The deepest branched molecular group among calcareous benthic foraminifers such as
Chilostomella tend to consume DOC or DIC. In contrast, both Uvigerina and Bolivina groups prefer to
take fresh diatoms. Changes in food preferences among deep-sea benthic foraminiferal groups are
directly related to changes in primary production during the Mesozoic.

Other geological/paleontological evidences, such as deepening of the carbonate compensation
depth, changes in food preferences among echinoderm genera and others, also strongly support the idea
that changes in primary production strongly influenced deep-sea food webs and food preferences.
Here, we propose to call this phenomenon the “Mesozoic Marine Revolution in the deep-sea”.
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The mid-Cretaceous biogeographic revolution in the Pacific: A consequence of changes in
oceanic gateways

Yasuhiro Iba' and Shin-ichi Sano®: 'Department of Geology and Paleontology, National Museum of
Nature and Science, Tokyo 169-0073, Japan; Fukui Prefectural Dinosaur Museum, Fukui 911-8601,
Japan

The present study sheds new light on the long-term biogeographic changes of marine
Cretaceous faunas in the Pacific caused by changes in the oceanic gateway configuration. In the Late
Cretaceous, the North Pacific hosted abundant endemic faunas, thus resulting in an independent “North
Pacific Realm”. Despite the importance of the North Pacific Cretaceous biota for the understanding of
global scale biogeographic patterns, little research has been done on the geographic distribution patterns
of marine floras and faunas in this region. The purpose of the current study is to reveal the biogeography
of the Pacific throughout the Cretaceous, with special emphasis on the biogeographic relationship of the
North Pacific elements with those of the Tethyan and Boreal Realms. The spatiotemporal changes of the
following taxa were analyzed on the basis of extensive field survey in the circum Pacific region: A)
Mesogean reference key taxa (e.g., rudists), B) Mesogean indicators (e.g., orbitolinids), C) nerineacean
gastropods, D) Tethyan non-rudist bivalves, E) warm-water bivalves Plicatula, F) belemnites, and G)
hoplitid ammonites (northern elements). These taxa are important for the Cretaceous marine
biogeography as they characterize the Tethyan and/or Boreal Realms.

Separation from the Tethyan Realm in the Albian: The following trends in the temporal changes
of Tethyan biota were recognized in the equatorial-North Pacific. 1) A continuous distribution of the
marine Tethyan biota during the Early Cretaceous, 2) a step-wise demise of these faunas during the
Albian and their disappearance in the latest Albian, and 3) a long-term scarcity of Tethyan biota
throughout the Late Cretaceous. These changes clearly indicate that the Pacific became gradually
independant from the Tethyan Realm during the Albian. Similar biotic trends are unknown from other
regions of the world’s oceans, they contradict the generally held view of mid-Cretaceous global warming.
This large-scale biogeographic turnover is, however, consistent with simulated global changes in the
ocean current system and ocean heat transport, triggered by the opening of the South Atlantic and an
increase in atmospheric CO, during the mid Cretaceous.

Separation from Arctic-North Atlantic and the closure of Bering Straight in the Albian:
Belemnites occurred continuously from the Jurassic to the Lower Cretaceous in the North Pacific. In the
Albian, however, a demise of belemnites and their subsequent long-term absence throughout the Late
Cretaceous has been recognized in the North Pacific. This clearly indicates a faunal isolation of the
Pacific from the Boreal Realm, because belemnites show a bipolar distribution in the Late Cretaceous
with their center of diversification lying in the Boreal. This interpretation is supported by the absence of
Boreal-type ammonites in the Late Cretaceous of the North Pacific. This mid-Cretaceous termination of a
faunal interchange between the Arctic-Boreal and the Pacific was presumably triggered by the closure of
the Bering Straight.

Following the demise of the Tethyan and Boreal biotas, marine molluscs of the North Pacific
became endemic in the early Late Cretaceous. The Albian demise event is clearly distinguishable from
the world-wide extinction event. It is therefore defined as a “vicariance event”, which was caused by the
separation of the Pacific from the Tethyan and Boreal Seas. This biogeographic isolation triggered the
evolution of new marine faunas, changes of the ecosystem, and finally resulted in a new biotic realm in
the Pacific. These processes, which were caused by the opening of the Atlantic and the closure of the
Bering Straight, can be seen as a good example of the relationship between the evolutionary dynamics of
the marine biota and the tectonic evolution of the continents.
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Change in the trophic level of the lamniform sharks in the middle Cretaceous

Taketeu Tomita: Department of Earth and Planetary Science, the University of Tokyo, Tokyo 113-0033,
Japan

Sharks are carnivorous fishes that mainly occupy high trophic-level regimes in modern marine
ecosystems. Thus trophic levels of ancient sharks may provide important information regarding food
chain structure in ancient ecosystems. In this study, the trophic level of Cretaceous lamniform sharks was
reconstructed through time based on estimates of their prey sizes. Estimation of prey sizefollowed two
steps outlined below.

Firstly, I developed a new method to estimate shark gape sizefrom their isolated teeth. This new
method is based on a positive correlation between mouth sizes and root sizes of randomly chosen teeth of
extant lamniform sharks. This new method enabled estimation of mouth sizes even when original
positions of the teeth within the jaws were unknown. Gape size could then be roughly related to prey
size.

Secondly, two feeding strategies, ‘cutting type’ and ‘swallowing type.” were identified for
Cretaceous lamnifrom sharks. Cutting-type sharks can cut their prey into small pieces in order to swallow,
whereas swallowing-type sharks cannot cut their prey. Thus, cutting-type sharks can eat larger animals
than swallowing-type sharks. The reconstruction of feeding strategies was conducted as follows, (1) a
surface-area approximation of the lingunal side of tooth root expressed by simple V-shaped plane, and (2)
a calculation of force required for separating a tooth from its supporting jaw cartilage under various
directions of force applied to the tooth crown. The results show that teeth of cutting-type sharks are
resistant to the mesiodistal force whereas those of swallowing-type sharks are resistant to the labiolingual
force.

Based on these two steps, historical changes in prey sizes of Cretaceous lamnifrom sharks could
be reconstructed. The results indicated that the range of prey sizes remarkably increased volumetrically
by two hundred times during the middle Cretaceous. This trend was caused by the emergence of both the
large-mouthed lamniform sharks and the “cutting type” sharks in mid-Cretaceous. Generally, prey
volumes are correlated to the predator trophic levels in extant marine ecosystems. Therefore, this increase
of prey volumes indicates that the trophic level of lamniform sharks shifted by more than one level during
the middle Cretaceous.
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The impact of Cretaceous angiosperm evolution on terrestrial climate and productivity

C. Kevin Boyce and Jung-Eun Lee: Department of the Geophysical Sciences, The University of Chicago,
Chicago, 1llinois, 60637, U.S.A.

The veins that irrigate leaves during photosynthesis have been demonstrated to be strikingly
more abundant in flowering plants than in any other vascular plant lineage. Angiosperm vein densities
average 8 mm of vein per mm” of leaf area and can reach 25 mm mm?, whereas such high densities are
absent from all other plants, living or extinct. A rapid transition to high vein densities occurred
separately in three or more distinct flowering plant lineages about 100 million years ago, while leaves of
non-angiosperms have consistently averaged only 2 mm mm? throughout 380 million years of evolution
despite a complex history that has involved four or more independent origins of laminate leaves with
many veins and dramatic changes in climate and atmospheric composition. The high leaf vein densities
unique to the angiosperms have been further demonstrated to enable unparalleled transpiration rates,
extending previous work indicating a strong correlation between vein density and assimilation rates.
Because vein density is directly measurable in fossils, these correlations provide new access to the
physiology of extinct plants and how they may have impacted their environments. First, the high
assimilation rates currently confined to the angiosperms among living plants are likely to have been
unique throughout evolutionary history. Second, the transpiration-driven recycling of water that is
important for bolstering precipitation in modern tropical rainforests would have been significantly less in
a world before the angiosperms. Climate modeling demonstrates that the replacement of angiosperm
with non-angiosperm vegetation would result in a hotter, drier, and more seasonal tropics, particularly in
the Amazon basin where dry season length increases by 80 days over the eastern Amazon and overall area
of everwet conditions decreases by a factor of five. Evolution of angiosperm physiology has uniquely
facilitated spread of warm everwet forests and their enormous biodiversity, perhaps including their early
Cenozoic expansion to extra-tropical latitudes. The diversification of a number of lineages among
vertebrate and invertebrate animals and non-angiospermous plants in the wake of the angiosperm
radiation may be tied to the unprecedented impact of angiosperms on climate and productivity. Thus,
angiosperm evolution is expected to have strongly influence biotic evolution, both directly through
increasing biomass production and indirectly through altering climate in ways that favor the most diverse
ecosystems on earth.
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Ecological reconstruction of vertebrates based on stable isotope analysis of enamel: possibility of
application to Mesozoic marine reptiles

Hikaru Uno: Graduate School of Frontier Sciences, the University of Tokyo, Chiba 277-8562, Japan

The isotopic composition of animals can be an indicator of their ecology. Vertebrate fossils
mostly occur as teeth and bones and frequently include original inorganic matter content. In vertebrates,
the inorganic phase is mostly biogenic apatite with smaller amounts of carbonate ion in the crystal lattice.
The isotopic compositions in the carbonate ions are correlated with ingested food and water. Because
the carbon isotope ratio (8'°C) varies with trophic level only slightly, the §"°C value of apatite reflects that
of the original primary producers in the food web of the animal. The oxygen isotope ratio (5'°0) of the
body fluid is mainly controlled by temperature, ambient water-condition, and ingested water. Stable
isotope analysis has achieved important knowledge regarding ecological reconstruction for mammals.

Mosasaurs are considered to be dominant apex predators that occupied the top of marine food
webs during the Late Cretaceous. The lack of any satisfactory analogue to Mosasaurs in the extant
marine community has led to difficulties in clarifying their ecological properties. Isotopic analyses of
Mosasaurs have been attempted in only a few studies (Robbins et al., 2008), but they are promising
because they provide new information distinct from that provided by morphological analyses in order to
clarify the ecologies of Cretaceous animals.

However, it is essential to evaluate extent of diagenetic alteration in Cretaceous materials before
interpreting isotopic ratios in terms of ecology. 1 evaluated postmortem alteration of biogenic apatite in
teeth of Globidens and Mosasaur belonging to Mosasauridae by two methods, FT-IR and XRD analyses,
which have frequently been used to evaluate the extent of ion substitutions and extraneous crystallization.
Globidens and Mosasaur are distinctly distinguished in dental morphology, implying distinct dietary
preference. The results showed that teeth of Globidens and Mosasaur had almost no obvious diagenetic
alteration, thus isotope differences should reflect original differences ecology. However, since
physiology and many other factors besides dietary preference could affect isotopic ratios, morphological
and oceanographic evidence must also be considered in order to correctly interpret isotopic differences.
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Molecular-specific °N/**N analyses of fossil biomolecules as tools revealing the biogeochemical
evolution behind the Mesozoic marine revolution

Yuichiro Kashiyama', Nanako O. Ogawaz, Yoshito Chikaraishi®, Hisami SugaZ, Yasuhiro Iba’, Shinya
Nomoto', Hiroshi Kitazato®, and Naohiko Ohkouchi®*. 'Department of Chemistry, University of Tsukuba,
Ibaraki 305-8571, Japan; Institute  of Biogeochemistry, JAMSTEC, Kanagawa 237-0061, Japan;
*Department of Geology and Paleontology, The National Museum of Nature and Science, Tokyo
169-0073, Japan

Metabolism is an essential aspect of life and evolution has fostered diverse solutions to the struggle
of each organism for perpetual maintenance of their metabolism. As the study of past biology,
paleontology should be required to explore an effective methodology for observation/understanding of the
evolution of biochemical processes. In this regard, we have been working on the isotopic signatures of
bioelements, particularly on their molecular-specific records. Because many enzymatic reactions are
common over a wide spectrum of organisms, such molecular isotopic signatures can be interpreted
universally across broad taxonomic distance and evolutionary time.

Sedimentary porphyrins (or “fossil porphyrins”) mostly derive from the chlorophyll of
photosynthetic organisms (algae/cyanobacteria/phototrophic bacteria).  Chlorophyll-derived fossil
porphyrins are characterized by the unique five-membered exo-ring (DPEPs; Fig. 1), which is known
only for chlorophylls among biomolecules of modern organisms and is, hence, a “process specific”
biomarker of photosynthesis in past environments. Significantly, because porphyrins contain N atoms,
they are promising for molecular-specific nitrogen isotopic study; "N/**N composition of DPEPs directly
records that of the photosynthetic producer, which in turn reflects nitrogen cycles in the past environment.
We studied "N/**N composition of individual molecules of chlorophyll-derived porphyrins from the
Cretaceous black shales, which were deposited globally during the Oceanic Anoxic Events (OAEs), in
order to elucidate biogeochemical processes that had led to formation of such unusual sedimentary rocks.
We found that diazotrophic (i.e., N>-fixing) cyanobacteria had directly supplied nitrogen to the
photosynthetic subsystem of marine ecosystems during the OAEs, suggesting cyanobacteria played a
significant role in primary production at these times.

The source of heme-derived porphyrin (ETIO; Fig. 1) can be variable since it is a common
biomolecule among organisms. The heme used as the cofactor of hemoglobin of vertebrates is
quantitatively significant and is abundant in the blood cell-producing tissue, namely bone marrow. We
thus expected ETIO to be preserved in vertebrate bone fossils. In fact, we successfully extracted
porphyrins and maleimides (oxidatively derived compounds from porphyrins) from a Miocene whale
vertebra, of which "N/*N composition is expected to record the trophic position of the organism.

Finally, we introduce a new proxy, called Amino acid
Tropic Level (ATL), based on our studies of
compound-specific N isotopic analysis of amino acids.

The proxy is based on the fact that the §"’N value of
glutamic acid of an organism increases with its apparent I M
trophic position in the ecosystem while that of *

phenylalanine hardly changes with trophic position and
instead preserves thed"’N of primary producers. ATL
seems quite promising in studies of modern ecosystems.
Here, we introduce our attempt to apply this tool for
paleo-ecosystems using well preserved fossils.

Chlorophyll a

Heme B Etioporphyrin [l
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Evolutionary history of hydrothermal and seep chemosynthetic communities

Robert G. Jenkins' and Andrzej Kaim>’: JSPS fellow, Faculty of Education and Human Sciences,
Yokohama National University. 79-1 Tokiwadai, Hodogaya-ku, Yokohama City, Kanagawa Prefecture
240-8501, Japan; * Bayerische Staatssammlung fiir Paldontologie und Geologie, Richard-Wagner-Str. 10,
80333 Miinchen, Germany; * Institute of Paleobiology, Polish Academy of Sciences. ul. Twarda 51/55,
00-818 Warszawa , Poland.

Several life forms in the deep sea are known to obtain their nourishment from chemosynthetic
processes. Such life forms form dense communities at hydrothermal vents and cold seeps occurring along
active and passive plate boundaries. The primary producers in such communities are chemoautotrophic
microbes i.e., sulfur and methane oxidizing bacterta. With chemosynthetic microbes as a basis,
heterotrophic microbes and animals flourish in vents and seeps as members of the chemosynthetic
ecosystem. In order to flourish in such environments that are both oxygen-poor and rich in toxic
substances (e.g. hydrogen sulfide), the animals had to attain a detoxification system. As the hydrogen
sulfide is an energy source for chemosynthetic bacteria, therefore, the majority of the animals living in
cold seeps house chemosynthetic bacteria both to manage the toxicity of the environment and to obtain
organic matter from those symbionts. The animals living in cold seeps are generally endemic at a higher
taxon level and different from the animals belonging to photosynthetic ecosystems. Thus, the
evolutionary history of chemosynthesis-based ecosystems is potentially divergent from the history of
photosynthesis-based ecosystems.

Ancient vent and seep ecosystems with macrofauna have been traced back to the Silurian. The
fossil occurrences of vent deposits are scattered and extremely rare in the late Mesozoic and Cenozoic. In
contrast to vent deposits, cold seep deposits are much more commonly found in the Phanerozoic,
especially in the late Mesozoic to Cenozoic. The number of known localities of ancient cold seeps in
post-Triassic marine sediments has much increased in the last decade. More than 15 localities have been
found in the late Mesozoic and numerous localities in the Cenozoic. The cause of the drastic increase in
cold seeps since the late Mesozoic might be due to an increase of organic flux into sediments resulting
from increasing planktonic productivity and diversity during the Mesozoic Era (Tappan and Loeblich,
1973; COSOD II, 1987) leading to increasing generation of methane in marine sediments.

The biotic composition of cold seep communities has changed through the Phanerozoic.
Mollusks are the most dominant organism in modern cold seeps, despite the dominance of brachiopods in
the Paleozoic and mid-Mesozoic. The dominant brachiopods in Paleozoic to Early Cretaceous cold seeps
belong to Rhynchonellida, with terebratulid brachiopods abundant in a single record from the Campanian,
Late Cretaceous (ca. 80 Ma), from the Omagari, Hokkaido, Japan(Kaim et al. 2010). The brachiopods
were replaced by mollusks, probably by bivalves, in the late Mesozoic (Campbell and Bottjer, 1995). The
most common bivalves living at the Cretaceous cold seeps are thyasirid, lucinid, solemyid, and
caspiconchiid bivalves. Caspiconchiid bivalves, belonging to an extinct lineage, are found worldwide in
the Early Cretaceous seep deposits and they are also known from a single locality of Japanese Late
Cretaceous (Campanian) seep deposits. The coinciding pattern of the extinct caspiconchiid bivalves and
the brachiopods in cold seep environments suggests that the other bivalves— probably
lucinids—outcompeted them from the cold seep environments by the mid-Cretaceous.

It is worth noting that caspiconchiid bivalves were the only semi-epifaunal bivalves present in
the Cretaceous seeps. Thus, the epifaunal bivalve niche was empty in the majority of Late Cretaceous.
The (semi-) epifaunal vesicomyids and mytilids appeared in cold-seep environments in the late Eocene
where they are now the most common bivalves (Kiel, 2006; Amano and Kiel, 2007). In addition, findings
of limpets Serradonta and Bathyacmaea in two Campanian localities in Japan indicate that these acmaeid
gastropods lived on vestimentiferan worm tubes and vetigastropods, respectively, already in the
Cretaceous. Solemyid bivalves, mostly Acharax, have been found in diffusive areas of cold seeps. Their
paleoecological features correspond to the ones of their Recent counterparts (Jenkins et al., 2007a and b).
These new discoveries outlined above suggest that rudimentary ecological features in seep environments
have been established in Late Cretaceous to early Cenozoic time.
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Evolution of ocean thermal structure in the Cretaceous greenhouse: meridional temperature
distribution and putative glaciation in the supergreenhouse

Kazuyoshi Mon’yal, Hiroshi Nishi®, and Hodaka Kawahata®: 1Dep. of Earth Sci., Waseda Univ.. 1-6-1
Nishiwaseda, Shinjuku-ku, Tokyo 169-8050, Japan; >The Tohoku Univ. Museum. 6-3 Aoba, Aramaki,
Aoba-ku, Sendai, Miyagi 980-8578, Japan; Atmosphere and Ocean Res. Instit. and Grad. Sch.l of
Frontier Sci., the Univ. of Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba 277-8564, Japan.

Since about a hundred years ago, tropical and/or subtropical fauna and flora have been reported
from the Cretaceous sequences distributed in northern and southern high latitudes. That paleontological
evidence obviously indicates that the Cretaceous climate was much warmer than present conditions. In
fact, quantitative paleotemperature analyses utilizing geochemical proxies illustrate that the Cretaceous
was the warmest period in the last 150 million years of Earth history. It is also widely accepted that
enhanced atmospheric carbon dioxide concentration (pCO;) would have contributed to this
supergreenhouse effect.

Three independent paleotemperature proxies of 6'°0 of calcium carbonate, 80 of calcium
phosphate, and TEXgs indicate that the early and late Cretaceous was slightly cooler than the
mid-Cretaceous period. 80 of planktic foraminifers and TEXg; suggest that the highest sea surface
temperature (SST) of 36 °C was recorded in the late Cenomanian~early Turonian equatorial Atlantic,
which is ~8 °C warmer than the modern equatorial Atlantic. The meridional SST gradient of this
supergreenhouse period was also very weak compared to the modern SST gradient of ~30 °C. Indeed, the
SST gradient between the equatorial Atlantic and Falkland Plateau (60 °S) in the Turonian was less than
18 °C. This fact indicates that meridional heat transport must be significantly enhanced in the Cretaceous
period.

On the other hand, the rapid and large sea level fluctuations observed in the sedimentological
records of this supergreenhouse are very curious. Though it is widely accepted that the Cretaceous and
Eocene were the archetypal ice-free intervals, recent analyses imply that small sized ice sheets had
already been developed in the late Eocene. Some authors have extrapolated this idea and proposed
glacio-eustatic sea level fluctuations in the Cretaceous. Though a few multi-proxy SST analyses support
this hypothesis, other results show negative evidence for the glacio-eustasy.

For better understanding of the Cretaceous climate system, we must utilize multi-proxy and
multi-site paleotemperature analyses. Especially in the Pacific, proxy records for paleotemperature are
surprisingly poor. Moreover, because the Pacific was the largest Ocean in the Cretaceous interval, it must
play an important role in global ocean circulation. Therefore, to understand ocean and atmospheric
circulation in the greenhouse mode Earth we must develop a global array of proxy data that includes the
Pacific.
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RE7 PTINBT DI v ov—@RIL, AR
FRRICEIIC R  ME I HEROBE LS
FROEED L ¥ VBIR, FENROHBE,» SRR D PR
S, PAEROHBIHLOTEHDT T 4 > Lk
LD BHURIZNT b D, Br R RZERE
ZERT DA RKIL, 19984E 0> & LR M OB E ¢
FEREMLAEORREZTBEME LERERELB
RoT &, MERNBIIKRELL IS bH, F
o L OR o B L ERPHKE~T
BWEHHKOA SV VBHLBBTH 5,

R Z0 U REH DIk, AN T BRI L4
t bEFLIN—TChD [EEE) OPRMMLH
BERTERBICA R EEERR L, HEROER
WICBET 2mPFESIERI L, ZhbDERIR
IRAFD ERE LHIN, R
HHMIEEE L LV XY RF L LoMBIREOR
ETHD LETHHREICFN TN, BELRPII

FNTVWDOTH LN, EFREORKICET 556
iE, v re—hbar FEKEIZROK L, [Fih
DFPEFHOHBIZ I T AL RBREL E
ERITICET=, AFHEETIL, BETOLRTHS
HERFCERESAOEFICET 2HmP L BIRE
fERT B,
ATZTVVRIIA L R - XXX E DU ) JBIZ
A L, %I O PHIEHHIZ & TORWE
MR DOHERY T D, 3 LWVERREIXTE T
WOTHLN, HERD—DOTHLTF A Py
7 I OLE PR R~ R YIEE L HE S h
TV %, 2008FEDOFETIL, MH#HOHBET VT
EHOan 7 2EOMAERRA L, a7 28y
BLHERFL (FFHTFAR) oRix, bh
REPEPRIEDIEHEV DS TR0
THHP, FEDI v o~ —TOERT, Hr-iE
LEFHBEETEE D THD, TERBAND R
Do TOWEHABEROEDO T F A LVENLES
NEBERMAELL, HRECHEILEIT- T3,
—H . BDT D x D #UE TG BRI &
Bbohd a7 2E0AZHER L, BIECHETE
EEED TN D, F 220094 OFHE TlIEmEED
SlEH Lo KBOAFHIFLEB O % THR
R L, BEREEEEZED TV,

AR, ®RET 7, FEE VS 3-00HKIZ
EhleIvr=—i3 ®Ha—J 7 HBOBMEO
ELRILHNA— FOFLTHY | BEEEESLFA
ROWABEDOEE L HRT 5 LTHEICEER
HIRTH D, BEBELT The 2 B0
EHIRT L0, b BERENT 4 — A ROV ED
THDHH,

*Searching primate fossils in the country of Pagoda.

**Masanaru Takai (Primate Research Institute, Kyoto
University)



NUATFRABLUBRRELZORMETERFARRELE
EHBE GERX - B) 7

RUFTF AT HERE EOORERFEITHT
THEELEBETHY, ZLOTMBETKOH TH
KSRV TOERBEBRICBITAERREBEAELELT
BTEINTWA, BETFFR(RT7TUT) i<, =
DUWERIIUEELBZ DML 2L D, ZHUTT R
RRTHNCT RTF D H &AL 7 HBLEE (FER T
E A RF oA FH#il) O ETHAEL, FOHA
VAKETEICT R IR TR I AU T K
B4y L Z D% TOFRATF AMEOTERIZIOHE
ML, BHBIZY RV T KEED I Z AL T MBLRE~
DOE I S B R—aT s REICEAE L. 7
CTEREM(TEBEERECREETCT) TIEAS A,
NUFTF ACEE LR A AL, FEEM
PTEMWOEB T U7 EEE, v — T B,
TTHHT . ZDREETE, UATFRAUEOER
PELEEIESNTOAERAE &S AEEEHIC
B EE YT, YN IR O B FRE S AL,
ELIEERLMIRS>TERBIATERO VAT
FRBESERAK S JELEAKE) DBFER
TR BB 5.

TOTHEERTR, EEATOEE L&
(Changning-Menglian) %7 & % A [HALERD A Z 7128
VAT FRAEROMEHEME N REBICEEINTWD.
BT, SR DB TR ENR VAT F Xk
HEPLUTHRBENTE, LOLERIE, b
MO REMRITT R FEIRO T AT HBEEE (£
NF AR L [Baoshan]#h i Lo 7 = A Hl) ICJEL, £
DOREER LI L TF AMERE NS v 7 ELT
ERDHEV), “TRECEEELL TS BE-F
LA H ) ORMANTIE, AT T B
MR ELTEER_RLV LB ROENTHLIER
(Lincang) i BE A A HERHHEND, ZNHLOVEEE
PE AR, LA TF RUEET L — hOBRIBE- A2
A AT T DI IIA LB S R o
IR RS L TERVAENIZL D, BEFAT T
BREL L AT BB O E 22 (LA T F AD FASH)
DB T DL AT &N HEERN B EL
L DEEEIRTED. 48, 2B AT F ROEY
Wi, oAU T RBREE BB AR BT E RIS
WHERELTHAML TS,

EBE—gnEE L F /KR, B, A, bR
FDELBIRDH2ODDIAT DRV FTF AL (&
) MHEEEENEIN TS, 1D TEHT R %
—FI=ERKERT M —EIIEEEANH
B EAEE) T, AL TFRARERBEEZAE
TAWEY 7By a Tha. FAEIEHD A2/
BT, ZOFv— ool aidy s F v—hE
iTh, ZOERBRTRALIY — Z &R LN/
LA TF AEOFERHEZHNT 5. O 123 R
REE R 55 VA R—UL AR E B A K &
T, FRESICEER ZRAZMEY. ZHu, BEEA K

OFEIE RIS Fi T 5305 o LR O 4 K
AR (B ZIEKE B IKECHRIR A K A) Rk, iE
W CHE RSN LR K S THD.

BB #EEO LA T F AR A KA TR
(Banka)G K& & LI, £ i (Central zone)iZ
IR AT 5. #Ra REROY— AR, —#A A
FiogieBiERBERAIKanERT, 2BEIX
1200m 281 5. FAKEF—EE A M EERETD
B ILAEAR R DD RN, ZHic kiR X
FLAOMENETIN TS, BEMHY 72y ay
WA L BRAILE IO A, fdE5E (Yutangzhai) & A B R
(Shifodong) D 27 > a i BWTIHL FAKE2ED
B, ALRBELENBIETES. ZNETONRE
T, RAKBIZITRIHIA R Visean 7Oz 8 ~/1
Lfd Changhsingian (227 TOIZIFEFE L IZFRE R
920 DFEFLHRBENTIISN TV D.

— A B EOWIUB AR B IINAF = FF
FIREEXEN, IV ERERSLR A RE D Sl
5. ZOME TIIRIKE DS EREAICB DN
BRI HT — BN ANETE L TS, ity
av TORRF, L ABELEOHRFHINETHD. L
MUZeA35, #9350 S CERE L 7= 500 &g 3BT
EENLAILREOEBFER B OA R
ERERDITDBILT, FAF 2 A A BIREEERDRE
FEHERRENR, AILABELBICEA T2 EARNRE
WMRBLNTWS, FRIZLDE, ZORIKEDENE
LB R IR [FIEE, Visean 7> Changhsingian £ C
OB AL D, Z2ICEEAMIRIEER LK
30 OFFLABENEDLNS. B, B2
N5 AR E D DI ATH] =& 4 (Dienerian) D= /R b
BEENRESNTHAIEND, KRKAZFELE
WL COHERIT BRI E TR L 22 EMA 2
4. ADEIARKEEEO BRI RBPED, AKE
Ty O EELL 10km 2B, EEEN
1500m (2T HLDOLHHTEMND, EX DR RIEYT
BB 1000m 2B LR TFRRINS.

IOXHC, EFEERO B E - & A = ALE
DAVE ) H T B3V AT F AEILEE K S
ik, FOHBHIM K 9000 TEICK T, F2IZTA
=V AFEDO K¥EE2EELIZITERNRE LR
BENRDOLNS. ZhOHE FLREEIT, A KRR
P II Wb ATFF AR O i A R B e b b,
BRI SNV AROBE I Z A T iR O3
BHERZ, 2L, LA TTRBESO TG
T EEREED, BR—UVLARORFOEH,
A BN REXITBL TVl 2R T,
WP E L, ZhHoMEILEAIKE I VAT F R
WORFERBRICBITAERICOELIRRER LAY
FEBLTEL, MIEOROEETHS.

*Paleo-Tethyan mid-oceanic carbonates and their Late Paleozoic
foraminiferal succession; **Katsumi Ueno (Fac. Sci., Fukuoka Univ.)
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HAS &Y FR2010FFELFRE

A0l EESRRHOEUBRIVEHLL-EHED

B-BULRAILOSEIZONT

SREL HBERIE - EAAETF?
(EERIXFEERIALEROEYE

EERAETUENICSN TS THOERELBENSL. EH
F—ERICHET LSS BEREE (U TRRERE SR A, M
[Zh7=%51R (2007 £~2010 FEDEF) LY DB HEMILE (B
HERUVEHBOREE, EEEOERILUEEEDL, THS
DINREHESMIER, IIFR) LEBISERLTVLS. ARESHIEOES
FRIZIE. &, NE, B DE, W BE BT ES, B#s
BELTOBIENTHETRBIN TNV, FAEEHER, OEED
hemal canal &8I TEAZE, R OHEEINBERICERTLLTNS—
75, M3E B O hemal canal N EBEITEEA R HAS procoelous THUNE
LigEms, ERMT 18/ ILAR4E (basal Titanosauriforms) [Z A
3EEZOND. FEEHBEORS FRITE, SLOMEFBRELS
TR, MEASERTEY, T2/ IV AMEDRGHFEITIZKE
{ERETR2EOEHFINID, RAENERHBITETSICEEREE
BHHEOBEAZL. LHL, SIHAETLTWSEHOEIZIE, B
BHEEE-BLANTHROERM T2/ IV ABENSRENTD
DITBLERENRRLNS.

Tastavinsaurus, Cedarosaurus, Venenosaurus Tl&, IR EH DiRZE
REFAmENS R TESKMTHENECES ICEUES, FBEHERE
BEAITSRSEM T B. Jiangshanosaurusi, Huabeisaurus DiFLIEHED
BEEZIATNISETEENTHRHUREINDEFITEUEL
Andesaurus OEGIEHBERITATRICEEEICENVMRKTHS. =
MBITHLTRAREHEORZEHOREBREZSRIZH—T e

FBEANVERBERNS O/ RFE T 70
VUL (BEE, BEE, 828 o
RFERIPL E*
EREAN (REEEHFERFC) ** - Tsogtbaatar, Kh. (&
v IANEEYSEE L #—) swkr - Sullivan, R, (2L
AT NI EEE) wrokk

A02

HE B AR FEDE-T L SABRET 17 I —HFEHEERIT.
BHL, BT CRBEREO LSRRGS EH Amtgai

(TLEHA) DOBEEOEE{LAEEER Lz, BE0Mmo
BLRFE SR TR,

FBUANVIBIT DBEBIT AEERRINTHE, Z05 b,
2%& (Goyocephale¥s X U\Homalocephale) 3. TEIEENIFEHE A2 &
VRS T L OF b LCRBBICEREBS TS, £/, fho
278 (Tylocephaleds & U\ Prenocephale) 1%, N— AIROFEIEE %
7~ & D JRAE L7z PachycephalosaurinaelZ B4 3.,

BREEIT, ABRLBIICEIC, 7 U7 B L OHEKI 5 LT,
T oD ADELBOEMRIL., Companian-MaastrichtianC &
D UERDEINEOCBEOEHERDL, T ST,

SEHRETINHOBBEOEELE L. HENLBHBELHF
LTW52, EOEHFOMEN S, £ DPachycehalosaurinae
EHEINDZLDTHD, EbIT, KEREMT, 2o a X
PNENZ ETHD, ZDOE IR/ BOEEORERIE, 797
I CHMDTORRATH S,

SHiT, FTOEREMRIZ. o7 OTHIR (T I EED)
DODORESEHOERDZN LY b HVY, AmtgaiEHIZ 5F 3
SRBAELERTAFIIROME I, BEHT2 B8R
£SOV TBaynshire BT3RS TV 5, FOHESEAIL, 8

—fEaE (DBEER)
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PoEFIGAGEYHL, 2EHREEMEIVEESIZHEEL, oh
IS IS CHIBET R B OEA~OREIEFE. I5LEMERLHS
DOREIMOEHEICEAEREVMBLEOTHD.

Huanghetitan ruyangensis (&, G EH O MHRIEEIELZ OERH
PRELSTEVLS RSBV TR EMEISRELEUTS. LML, &
IREMIEEI(L, spinoprezygoapohyseal lamina FIZFEES 2 FEWNEEFD
EWSCEEEROBMEELMBEHEREOABERIZBENT A
ruyangensis EB15S. H liyjiaxiaensis (3RO RTESREOE S~
DEVES, BEHE LISROEERBDAIZS VD TRIRENES
8255,

Phuwiangosaurus B D B &Y H 54 TS (Steethorn et al,
2000) 4%, ZOWIEHELRETORRAHICEVTREEHEDZ
NICEET S, LAL, EROBEERIZZEELZVLEANEUE
MIdE, MESREOEF~OEH T MBS, BEIE
K[EEASRSWAENI AL BN TRREHEL TR 3.

Gobititan, Jiutaisaurus TIHEEHBLERBENALET L0, b
HIEEORERELVMER OH THAH (You et al., 2003; Wu et al.,
2006), BIETHASRZRERICBOTHLYIRIZEN NS EIZH
WT, R&ETMES Ohemal canal B EITENEVLSHIZBWLTER
THhRHREMELRLS.

Euhelopusl $BEESLETMABHRTHMONTEY, T8/ IR
MEOREBEFCBVTEELMBE L8 5 (Wilson and Upchreh,
2009). TOREMITHSHhTHAEND, EIXIEOHEVDR/SFaSRTH
B8, MBILRAAHIETHRENEERRS.

’Specific and generic status of a sauropod from the Sasayama Group of Tamba
City, Hyogo Prefecture, SW Japan.

Haruo Saegusa'?, Tadahiro lkeda?, Kumiko Handa? ('University of Hyogo,
*Museum of Nature and Human Activities)

HHBEA (Campaniand: ) 1Y) & &hTWVW5, a6,
ET 2MORE(LFATE L, Campanian - Maastrichtian® Z i X
Db X VRIS 7S TH B,

DL D BREVERIZRT D EEEOERDRERITHRICE
WTHE|EN 2,

IONROEERT, TOTTiRb o & bEBNHRES
LHL, b2, b bHWEREREZS -, BEED
RIEDER L OEYPHEBIZ OV TOH LVMEFRPIEMRT B,

*Phylogenetic ~ position  of  small  pachycephalosaur
(Pachycephalosauria, Ornithischia, Dinosauria) from the Upper
Cretaceous of Mongolia.

** Watabe, Mahito (Hayashibara Center for Paleobiological
Research), ***Tsogtbaatar, Khishigjav. (Mongolian
Paleontological Center), ****Sullivan, Robert.(The State
Museum of Pennsylvania)

M. Watabe’s email address: moldavicum@pa2.so-net.ne.jp
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Hutchinson & 1200285, 7 4 7 /7 U VR IE L ITENR W,

LWHBERK L, ZORMBEICE L THEEITAENRE
HEfTol, TORE. BEORE TR, BERZDL bVOHE
ETEoTLLHETAI LT, FETH LW EWIFRICE-T,
BERG—A—F—DTREELZEZ B L, 160/sOEETES -
EBHFETHD, EVHRBRELEDLNZ, ZOZ L FIBICHAL
72N,

HutchinsonDFRONEIL, ETOPEEELBERITHRD, 7
42V UNRIEDESEEFXZ B LITTERY, EVHH0
Thole, LZAN, ZOLIRENRERIZBWTIL, £fTE
ELTRECHBRRERREZBDZ L2, FENICATETH B,
ED%, Gatesybid, #x RETEBEZEBICANEEERL
oo —F. Sellersbld, BITEEBEEDI I =1L — g 31T
VW 8 /s BEOEECENZLTAFELRER L, LaL,
FERALEENT A—F—0RRIZ oL IIELT. 20BN E
FESRTAZ LITEE L,

EET, ETOREDOVIal—a BT, Bio, #H
TERGA—F—DREERDORT 2T o7, T A —F—|ZiL,
HfHE—RA L b7 — A, BHEBHEE, BFLEOEE. AKX
ABMVARDHD, TNLODOHEEOENSERFTE L, bab
RNZERFEREIZEN, LWV ERbhol, BT, A%
KAPVRG, BREGXERETE2 1EBL0EERH3E (6.4~
148 N/cm2 (2 3MOXTMOBERR) ), O AFA—F%—0D,
HWEHE—RA L M7 — A, HABHKE, HHLEOAE. b, T
RHERIIERICE LY, Thb2EBEbEBREThb. BT

D—OERAHOEHAN=K L
$ARE AR BRER(HAREX-E, 2LK-18)

A04

JSEORBEIZIL cartilago transiliens (B1TEE) SRS
NOBEUHSENHEET S, CORGIMERHFIERENMUBEE
UBA 2B ISHFEL, BHEODENEHICHELTLSEND
NTWS. LGRS, TOAMZX AT HRICEBEShTELT, B
T OWREE SR L =B R ITRIZ T TLVRL.

ZFLCARRTIEIEOBITREOBETHLNT S
8, B|AED = 4 {k(Crocodylus porosus 2 {&, Crocodylus niloticus,
Caiman latirostris & 1 %K) OO H LURAOMEF CT A3+ TR
L BohEGELEBL, (BTHREFOMEDEL, (2)81E
EHONRBEEDEL, GIMERHOEAV T —LEFH LS. TA
VEP—LIIFHORREELEFRALERRES, BEH O (B
) EDEREEL-. BITHREOMIREL axial, sagittal, horizontal D=
FHEAMNBBLT, [FEERDNBEIISGAEFBEIRL. F/-AER
OEBIIOSEORR, SLFENTERRBELE. TLU—0HK
EK 3 {& (Caiman crocodiles) D&Y F#{ERRL, BITRE DR
MBS LUERGHIRERSEL:.

NEEFORBLOBREAEET,IOEKBL OZTEOF
ELEBEFFFTICRAISETT S, —HIEBTRFISELTEN,
ABMIBTHAAICAEEELER, TROARICEILTS. BITHE
[FEANGICIEBERENUEDORAICH LA, MO TIEAMNED S
FicBEHLE. BOMALSHANONCORMBEESGORRELE
-11.084.2% ThHhofe. —HABITHENEVETILTE-17.844.5%T
HY, BELHDESHHROEITHEEIZNES o1 (p<0.05). —
FHEAVNT —LDELEETNEN-37.0£9.7%, -11.426.1%THY,
BITEEOBREIZI>TEAVN — LB FEEISH D Lz (p<0.05).

BITEHBERARKREATE, AAEETEIHHI LA
SRTLAH, BAMMSEHOAMICELARIZED ISR EELEBEET

—faE (H%ER)
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BEAOHER., BFEMITITEN I LITEVREL, 2o
e,

7 N— FEOERIC D RREEMS K& < A%, Hutchinson®
DT, T — FE&EFr=v - v/gh, & LT, #F 3 vO£F
(Fr=16) &L, T 4 7/ F UV ADh=2. snx AT 5 &, v=20
n/s Lid, TLTC, ZOXIRETOTHELE ST X252 21T
T AT UNAITERNOENS, v=200/sTEBLZ LILT
ER/J AN R DY N

LIABERTN—VEERAWZEEOHETIE, 2EREDSE
ZHBAD LRainforthHIXBE L W5, BEMEE»OREDE
ITTHEEZHETET DAlexander DFRA L Z I HE T 3, Thullborn
i3, BB OHip height #HEET 510131 SEREDEENRAS
LOFFERRERBRZLTCND, Lo T, EEST A—F—PiStc
b, REOETEEOCHEICIIRERBENAY, ER2EEIX
FEICHELE X B,

LIAT, BEBENIERBBIXOEE ICBNT, BFELY
Power 2§ E L7z Z W, ¢BE SN, “hitESh T,
Power Watt/kg) ZEE L2 A, F 45 /YT AN16n/sT
FDPowerld, W NE IV FN—DP v T BERROIOE
DPower X W /NEWEBHIZA D, WS T ebhol, ZOK
RiX, BEOHHOFZKPower LV /IS WEHET, 45 /9%
WA 16n/sTEDZEVARETHDI I LEFTLTN S,
Power (Watt/kg) ZfE - /- 3HE Tl BIRORBEERLER T A —
BB INBZERELS R, olz—2DETHET S D
EWTED, &oT. SHROEITEDOHEEITIZPower (Watt/kg)
OFIRRERE BB,

REOHE L, TRAITEARESECHEEEY, £, BF
DESIURHERLET,

AZOMERESMTOEA . AFRIE, BITREERHETIL
[Zk-T, BIEEGORONSEOICEZETORILEINNEES
Z& HIBEEFOEANST—LRKRESEDTHIEERLE. HOE
SEAANSTRISIBICET AN DRV O RBVBEET
BITT 3. FEEAVRT —LOFEL EAZMITIEITHTH DA, B
YEBRNBIEEFREICT 5. HICEANM TOTAV N7 — LRI
218, BRIZOFELIBRICE L EOEHAC—FEXREKIZLED
EEZOND. ChoDHERMOBITREFMEZEMFICHLT LYK
ERAORIE TIIECREES EVSEREMRMICITIROIZE
"ETHEEZLND.

BOARB AR EARGERERICBIENA, BRESE
BIZEERIXSOVEALIFET S COTEBTREICHATS
ETHY, HBEORERTHS. COLIHEHITIERICHLEYSS
&, EBREFEICEBTREFEELLAEINFHETES. Lizh'>
TLEAEREOEESTDEEAN_XLEFELBTSIHGE, SOLIT
HEMERICLIETILENHS.

Title: Cartilago transiliens makes crocodiles faster masticator
Author: Daisuke Suzuki', Shoji Hayashi?, Kohei Tanaka®
(*Sapporo Medical University, 2Hokkaido University)
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A 05 RRARKETNHEBTHOREEE= ) 74 F& TIRREDOZH - FHHEHBLOR,

(L E, WL aoEFEBiz o T

= BFE (BHEITEEYE) - F BEY (E LR ZEDE) -
BEEE (REMSAETRBELEREE) - BELS (RET
SR A EAAEREE) - SEM (BmREET)

R B RETEFRONB AN T DY BRARE (=7
IBRBERGE, AP HERND) »oEH L) 7
+ NUBOCRRBRZEARE LN TEY, Z0HHL0—D
GCM-VP 101 (19954348 I3FEF & THEZ2 S LERTHD.
EEIESIIHEARENRN OO, BEWITIFLOSEN
—ERIE R LT B, E, FOLEEE TEREE LZRE

TEH e, B THRERMEE OB HIEESHE & Sk,

Lo, EERHOFBBRIIER T LB TET, pEF
BRI TFENZBEBIC L Uk o T e,

(LR OB HEERHRITZRER, TOEFBEROSENH LS
i o0h 5. EBIESMEET_RTOKAEZFEF LT
HEEZBNED, EELTOEZETATOAE (d1-2,
dP1-4,dil-2, dpl-4; dP1 £ dplIFREL 2N EEZ BILD) &k
AW THHE=E (13,i3), Rt (Cl,cl), E—, FEZXH
W (MI1-2,ml-2) BEZLTNS. &bk, ETOBEICIIE—
B (11,i1) & B 2ED, ERERFOES, FW/EHE
(P3-4,p3-4), BIUEZRAEm3)BEENIIEETS. Ih
B DR AERERIT ConpphodonD /X F — ZIELIT 528, REX

A06

RIGEEMHETORERBEEEHE (REFHHH) &V
EH LT Malayemys (B ABAHAH) I2D20T

TiLER (REEXY - BREE) - BEETE (KHXE - E1) -
FE)FHEEA (FEH)

FMAEERICIE, REREE STIRIHD S PEFHICH T TORERE
BESHSHT S, BESDSE. FEFIE. 1994 F 11 AICKREE
WETRESHNEDSRICBETIEHRERERE (FHEZRE
HEHH) ORERLYNABEOLLAEZRELE, CNEE, B8k
UVRER (EEDOLEER, TER. %ER) P58 GEiR, 556
iR, EFE4~FE6BIRALE)., THOEE, BLUEHRBEET.
BROMMICEEN <, BFETERTIREREIICHFEDL
BV ENS, THPHRBLEDTIRTA—EFEICETZIHDE
Bbhs, SERIIV leom [CELAZEHESIND, BB, T8HF
R~ XVEBRECBONSREMAEOTHEEFEEL TS,

THE, EERAESEECHEALTFRELQY, TERAERD
FHEBHBREL, ELHRTREERIEKETIET, BESD
HAH (Geoemydidae) MDY H AR (Chinemys reevesii &
C. nigricans), BLXU= U 4 H AB (Malayemys subtrijuga
& M. macrocephala) ICET S, THLIBBRBHOLENS,
FEXOTBPEHPICKES, oI HAREAHO S OR—
Yay (BERSEHROBLZINDI1ILETS) £#Eo>Thve
ZEMREENE, EEFRSAEL, F1 HBOMS L MEER
DORICROENZ &, BESABRICELRNI L, H2HE6 ik
CHEBLOEESBMBAVNI ED Malayemys ELBTHM,. 2 89H

TEEXREHE (ml-2) [ E%ZE L~ metaloph & hypoloph% £ 5 —

FEMEEE T, metaconidiIRE <, HIRICFEELLELZE>. Zh
b OFEIXBBEE (R TRERINEROBEED K
ETEEAR (GCM-VP 133) OFHME—B+ 5. EEKREWIX
383 L /zprotoloph & premetacristans b 72 5 BT, FEO
Bumbaniani 2> & 51 5 41 3 Heterocoryphodon & ¥ b loph A3 R 2
T%. & Tedsiocoryphodon® £ 9 iZmetaconule®, FE3E L7 E
DEFIIFE LRV, 21 b REAEOEEI Arshantan$] 0
Eudinoceras & DEFZMEEFTH, AERD LF/NEHRICIX
EudinocerasFEE T b B 2 BIRITH vectolophlFFIE L2V,
i, EEKREEIEFE~EREL, protoconeidparaconule
EHLMRETRT O, BROKEIEES 2EFO. Zhb
OBBIIO =Y 74 RUVEICRA LN TE LT, hEaES
BB OREM A RET 2. Z0 L5 pMEF =Y 7+
FUEOFER, RIFGBENET U728 3 Arshantanf & OB
BERENWI L ETRHRTD.

*Dental characters of a coryphodontid (Pantodonta, Mammalia)

from the Eocene Akasaki Formation, Goshoura, Amakusa City,
Kumamoto Prefecture, Japan

**Kazunori Miyata (Fukui Prefectural Dinosaur Museum),
Yukimitsu Tomida (National Museum of Nature and Science, Tokyo),
Hiroaki Ugai (Goshoura Cretaceous Museum, Amakusa), Koji
Hirose (Goshoura Cretaceous Museum, Amakusa), Naoki Kikuchi
(Okazaki City, Aichi)

ABRICBRLONEZNEHTSHS. LEDN>T, XERLEZS o045
ABICAEZEND, £ L, FEXE, MIROBAE ICERENSZL,
ELBERSBEBEO2EEENDESICETSIHARETRE>TEY.
RKETHBOLABETHEIEEZOND,

ZYOAHAR, RETIT7 AV RVFEIVRTESBEY
*IB) CELARLTEBY., A HAMORTHRbAE AR
OBEREHL, —ROZBORESELL., HKREDEHEEERET
HERERDIESHOLONTVS, ThETHEEOLDLEBEDNS
LRI, Py UBOEHRMLSERINTNSY, BEZLH 50K
Hlaah ok, BEEORFREM L. A AAHORTH, XB
WA RIFITHTTBRINFANTHA orlitia borneensis
EH[CMIUABRBREBRTILERLTNS, th, @S
I Y OREEZENEEVEARELS, ZORRKREIHMEYBHICHDZ &
PPRENF LN > THEZRITH IS valayemys DREAIL.
TEROSFHEOEREBMNTH D EHEZ 5.

A HARE, REBEFTHLALKLH23FE6 0EICETS
ROLEBRUEOXRELNATETHSH., BEOBLMBOEERET
HEBET7 T TOEENENRESEATHANZ LB Y., E
ZRICHIERDEARIREDETHLOSNTIVEN, RELY A
YBETH-ELBODNZAXENOEZREREOAEZ. 0
O BRBORBEEB O TENLIHZHDELTEEE NS,

Malayemys (Reptilia: Testudines: Geoemydidae) from the Late
Oligocene Fukui Formation (Sasebo Group) of Matsuura,
Nagasaki Prefecture, western Japan.

Ren Hirayama (SILS, Waseda Univ.), Teppei Sonoda (Sci., Ibaraki Univ.)
and Yasuhiro Fudoji (Karatsu City)

_8_
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tEEEINTEMICAROFENBEZEIIE (B
FUEH LAY AAR (RRHEHABR) I2D1T

TR (RRAXE - ISR - HRHE LBEgFXE -
FLIR) « T CRINTHSRME AT

1975 % 6 B. dkE— (MIHEE) . tEEENHOZMA
AR, 9F¥FNhThAF 217 (Bydrodamalis spissa) DFERMS
SUH 1.5 xm TRT, SHIMLEERELE. FhRICE, R
NBBHOENRBRESESHE (B3R : 1500 AER) BE<E
HLTWS, BERE, siABSSHLENRET 19798 7 B&L
YZEMUEYRICHEERTEINTIVES, 2002 & 2 BISENTS
EMBAREBICHEMENS, 2008 F 6 ALK, FUSICIVEE
CEHIEREEZED L IZ, AAHOERETHD I LDHBLE,

KEX (FEHB) . A ABEOBRBICEEO_XEELET
M. TOBEIIN 130 BINET S, BEREASHELUMORBELR
HENEWN, FHRFAOCEECKLY, FRD 25D 1 BEOEHIC
ERLTHS, EAICHUIERBREIR. BEHS5ESE 355 mn
ILET 5. BAOBEEEROLPEET S, LBE L OBEHEL.
70 mm (CET 2, FREOREBAIEROKUNEITOIHNAROD
DEFEEB\ETIIAN., BZERL, BPRIPE<LED 150 on {SE
TRIEUTHo/EEEEIND, TOLDICEIL - okES PR
& TEFBBEOAYHAHOLOTH DI LERRT S,

LBORENREBELIVBEOHAFRAITENC &P, MBESEHKE
BRETHE. HEREZROT 2747+ VR (Psephophorus)
BCEETES, 727473 VAOLE (BROKHEBREDND

A08 FETHTAOEKERIARN SRR SN

BoR&ED AR ITOWT

EETRE (MILEK - BReFBHR) - KRAE (BXREWE)
e REE - NEERT ERETFHEEERESR) ™ TR
(BfREX - ERggg)

2003 4 7 BICEREREEHEETIIANOER TEHS
WCEH LEEXBERATNBORE» S, YokEN 2 E 2 BEOH
BOWFLABER SN, MREBRELESZRO—BEHI ) ¥
Vicarya callosa japonica o< 5 % &\ o i EE LA O~
Ja—THEBOe VFEOTERMEEEELZ &b, PHFH
OB ~EEHIROREBHEHRED L BX 5N TV, MNE
WEDI D LTeAKED AFICAOERIX. Zhb ol AED
Ao B FNIE 2R TR E Tl E kR & U CHEREY
PICRESREZ & BRI S.

BB DWTEHEEIT IR0/ ZA B EBLELEEL D
BERPEELTWAH00, FROBIZOBEEKT A A
ARO—FEE FE—MFR L ECLPERIREDR v RUF
O—EHRD bz, 4 U F ABEAIIXEEORBIZER O
ERBIIRDORRho7. 20D ALEIRBHD bh b HE
WWHZ R 6 HEIREEER RHI U, A V0 AR D20 THEIEE
LEZOND 4ABACTEEL R L. TORBE, B/ EAFH
AJB Ocadia LI bHEL OEEEFTEHZ LBHLMNI -
. NTH A BIBA TR LR (N A O. sinensis) BBETE,
REEEE, X b hAad - LB ST HiEh. AEOLAE R
KOREZLROBEFREN L, BB T H X O
nipponica M TERM I HHOFHEFHNLD, EOIEHLERB
DHDEEZBENAEENAMNO THIHFREB LOTEH»S

— R (DE%RER)

CEPSEL, BREEKREE) B, ShETERMN (F—-XbU7.
KE, 45 VUTAHE), kKB, 7, @B, —a-P-F K,
BLURN—DBEFHERRHL SEFEICHTTOBRENLSR DM
STWS, FEKOF Y HAHIEL, FO7THPDODTORRICKES
M, BEELFERCAEFRNSHENIREE LTI LERE
LT3,

FHAAHEERUEBEINIREBMERESEL TS,
$BARICKY., WFhbFHONHA (Spisula voyi) THBI L
MY LI, FHONHAIZ, XKFEEQTESTFELL, B&REHT
BEKLLICAMTIERRETHY ., FAEHOKE200mET
DOMWERICERET S, ARIIVThHEATHIEBSELLS, A F
—A GER) CKVERShEBILLREERLERENS, B2
FrRRRA (15~30 m) RUBRMKARR (30~80 m) 2ERE
THE, COLBRBILREE (BT5<KE 15~80 m) THEL
FebDLRIRTES,

REDA Y HA (Dermochelys coriacea) I&. BHDEKE
FUGKBEE<RIFL. BHARBIHEKLAY, LEERDIOR
BEOBHICHENTEIHRRAGERBEERESETNS, 5,
ERROBBEMEALEELATLEBETI L. HFHNED
FHHARD, DRYBALBICHERTRAEEWIEEET TIC
BoTWel eI HEERRAATHILEALD.

A leatherback turtle (Reptilia: Testudines: Dermochelyidae)
from the Pliocene Takikawa Formation (Fukagawa Group) of
the Sorachi River, Takikawa. City, Hokkaido Prefecture,
northern Japan.

Ren Hirayama (SILS, Waseda Univ.), Akihiko Suzuki (Hokkaido Univ. Education)
and Hitoshi Nakarai (Takikawa Museum of Art and Natural History)

EHEHFRICT CEERRENRTWS. 22 TAFTABL
RER NPT AD 2R G E LTI OWTEBHITH
BMLIE Z A ALBIFEANTH A L 2RERE, =R NFHA
E3WEREEHETI—F, BELLRKEVAEREOERIE
PRI OARALAE AL PMEOBERELETHZ L1 H
BTl ofe, ZOZ X, WHRBEANT T ABRILAENKRESR
ETHAFREZ TR LTINS,

Ay W ARLFICOOTIE, bEVICHERBITNTHD
O BV TOSE - FEETRI I EEATERIR
LB LR ABEDA vy R EbRFE, REThaZ &,
BLUWREEMOZBENEL FELMHKEHTHZ
LD EK, BE, a—F VT HEMICEL HFHTEFa 7 by
A IR Pelodiscus sinensis (B 4) &3, BRICER &N,
ZH LI KB R v BUEOL B IXEN OREETHD b
AT TRRERE LTELERLTBY . BFBEOERL
IO DERENTRBEND.

RAEDONT T AZEHKBERX 16°CLLEDBRIRHR ~
BICERLTRY., ERKBEORER v R EHEE - IEGE
IZHHBRHN TN D, ANEBELLDONFTHABO—TER &
VR yROBO—FBOELIE, INO2E LENABSEE~
FEENEI CHERE L7 & A BRI Th 5.

* Taxonomic notes on a geoemydid and a trionychid turtles from the
Lower Miocene of Tanegashima Island, Kagoshima Prefecture,
Japan.

**Akijo Takahashi (Fac. Informatics, Okayama University of Science),
***Kimihiko Oki (The Kagoshima University Museum), Takahiro Ishido
and Yukino Kowaki (Minamitane Board of Education), and Ren Hirayama
(SILS, Waseda University)
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A AR EYFR010FEESTRE

A09 EBELREO—ENRE (PHEHE)
FUBEHLEtA IFIEERARET S

A TFEDZHELLBE

HPEE GLBEXEREEME) =
FRES (EIRFEYE oo

EENDIEIINETREL OEMBELRSER LT
BY, WETHEA UFBOD Pseudotaria muramotoi Kohno,
2006 D F A FEARPEFFEFL BIET L 0 EBEBE Sh Ty
L. ZZTHRETD A UTOERI{LAEY, P muramotoi
DEATEMTH S YRETEHRNID LRI LD —F
HIBFHED S, 19 8 0ERICKEBIITHEZESICL ST
BERELTERENTHWELOTHS.

UERIEARNE, FIOBRBIZE Y —EA T TiokbhT
WS, BHE (RERE, WEE, BuE, WEE, §LE
&, LE¥E, BE BERE), THE, —=HOWHE, BH
B, EEERY, MEEMISIEESE LT, 3058 0RE
TERBEL W, BREFEE2EE T8, BEREH
RN EUREAORMRE THHZ LD, LY
F OB IZEIVNTRIRIZ DA LT B PEFEHEO—F
NREBILHFET A0 EEZLBND.

WHAERNL, BEOEMET v FAMUEE OSSRz
LT OENTWARZERHE 2RHEOETMEEN L3
ELTWA3REOKENISG, R—EHI VLN P
muramotoi & [ERRIZEA VFRUCBT 2 &Nz, *

v 47 V5 O FIIHEERGO
FHEETHD

A10

BN E (RFSmLREnE)

V7% (Baleen) X, b4 7 UVSESIRICESE LA, ZORKKE
HIE L R Sh T3, ZORKNZETIRET, Biiticsits sy
FEDH B e 7 VT Aetiocetidae DIEITIZ Lo THIA Sh3 = L RS
ha. LaL, {EREERIZBWT, WhRBBENRZ UJ v FOFEEDRET
L5, MEEORBEIPRZLTUDELEToTVARY, Zhik, 795
v OEROITEABRZEETHE I LICERT 3.

7 VI e S OREERR L MEEEFREORH ORIREBRIIH S &
Zx, MERERERTC > TEbh=su vy s DIBRIRONIER
Tl e XRWBIRE (CT) . IR -BEDILV 2 PSHE, BIW, v472
VIREROEEORRICLY, /P e OBRER L EFNRELRE
Lk, BREBRIZBWTIZ VIRl L 5 ICBREND D, &Il
FIOHIEE ED XD RB{RICHSMICER Uik,

HROEE

OHEIZRb->TI VT v FBHE : E80cm CH O 2 7, 100em T
W ORITEAL0E, 182cm THITHHT A Z LR RIRENS. HOR
e LB DT e S OBRNEEED .

QHBAREMTHS B TIXHRSE~HEY, BONCIISHEOR
IRAELT=ER R ENS.

@EDFIDARIC T VT v ¥ PR : LG EIEIE DI RTIC i
PEHEN, BRI UDEOMK L IHRICRI &SNS, #HE145¢m
EEO EREHEOIFE Ui bEix, nEE»LL5L, BUVEROH)
R & R OMIIIZ KR S h 5. LR EER CIEEICIST 2841,
EOFIDORAITEVBROWIAZ 2L 5.

@EMEHRO 7T e FBHR: 175emBE T, BUKOBESEELT,
BARPLRITROEE DB LS RY, RONRERICH AL TENTT
BH B O IRIGENTE T FROFAES TS,

— iR (OEEX)

20104£ 6 H12H

T, BEEAR AT 1 3BEBLUSEE (=) U 7
N WA, TUAR, THEIUHR, TR M7+ AF) &
IR T - R, SIERIL P muramotoi & %
DMOIRERREA TF L OB TEHIKE R L. LT,
LEIAEAR L P muramotoi 1%, JRAEMZR 24 7 FEOLETR
EREERFZRNLO0, BEOREE, KEELBLY
HARZEROBE, I bICEEOMZSE, WRE, Mk
OEEAOBER EE OBREBREVICER> TS T
Lk, MEEAR L P muramotoi iXE—RBOBELER T
2, ENENREDEL UFTHB LHBFEShE. L
BoT, —BINRBOFRIZIIEG: 28] 0L UF
BE—HIRIZEBR L TWZ 22 d. O L, &4
7 FEREEREERERICENTZ OB L
L EFRBLTWA.

*Diversification of the odobenids inferred from a new fossil
odobenid from the Middle Miocene Ichibangawa Formation,
Tobetsu Town, Hokkaido, Japan.

**Yoshihiro TANAKA (Hokkaido University Museum)
***Naoki KOHNO (National Museum of Nature and Science)

CEEENTE S WS OEBITT, EEES LR ENERSL
% (175emfElk) . BREXTTire, RBRTCHLAS L 312, EEEE
RR¥IC 2o C, EERBIIEMICAET3 L5112k, 2¥T e oft
EL 5.

CHEERIZEEBOBNNSHS : AROXRE EPBRITF I HICE>TD
LD, THRAI VTETIDECILREANSEKER L, KHROR
F1%R LT “nutrient foramen” (Z DFEBAIIEA) 0k 52 EH#
TEETS. as97 - w37 USRTRBOIRAKEV. Bick5H
BEEI VI OBRECERT3 L ELbNS.

@LFEIEAEIE = OMIEREN TE 3 : R 180cmiiE DOBROEES,
HREROEZICE T, WHEE - DEEEOBITHIC, HEHRICHE
WiE (—ERITE) BB S, MEEDEEOEDX 5 IR 5N ERR
BRI EIIRFERTHD. RBEE I TR~ REL 25,

BE OERERE, Ak FEBENRE, B3I, HLEERBORETH
Y, BESCBEICHET S, @OEMIRT, v MR CTESEHT B
KEZOEHICALNRD, WhWwd (HE¥MNA) #iEE (33 L3R
bYOTHS., X7 VTOEFE (WThoBEKRTY) EEENrLRET R
DT, HEEEBO—WLADLNTES. FEARD S L, LRSI
5, TROLEANS VT e FORETHS.

BAMBRICBI 2 & 7 OF e Y OREBENIERRIT, REMICY
VI FPHRALEBREERLTWA Z ERELLNE. WHEOEDH
B 57 7 Aetiocetidae DV DN DT, WEXITT B2 VT v ADE
ERBRENTEL. O~OOBEELF 7 DTEBESCRLNIBE LB
LLEDYT, JVT L EEDET2RMT ALERD 5.

B /7 VFEOEERL, MOWHRE LB LTELWERERT. &
ICEHEOTIREN « RHEFHRFNCRB VT, BRERNABENRITRT
b5,

Ushikawa .H. and Amasaki,H. (1996) oJ. Vetrinary Med, Sci. 57,665-670.
*Baleen of the Mysticeti as the evolutionary innovation of the
periodontium

** Sawamura, Hiroshi (Ashoro Museum of Paleontology)
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HEHOEBORRIZHES BELT L HIETIANCINES 5 RRECIIEATIC 2 5, SRR
RFBIA GERK - [B) #* BIRICIENET B, SITLOM & I3 Tl = 2 BRE TR T

M&E L7253, BUEELBEEEOMOBINTIRE S, Gl

RABED Desmostylus DEE OB CITKRRIREFE < RET 5, BETIHECIIE RO RHRETIHES 1B

A11

DFFFEAR (D japonicus : M2), FMHEAKHECTLER (.
hesperus : M2) & HFERERTEOIBIER (D, hesperus : M)

I %o REFABHETIIE IERVPRETIHE < BEL 72
5, RBEFEALEROMBILEL 25, BEEOCH X XAETHT

BB, ETALRED Desmostylus DBEEWIIERTOHAED MEEPRECIIRAEERS,

WERAELD (DP3-M3) EHOBERLZ, hbb BT s
Z & T Desmostylus BEFOLE LI-HHEE OBEIESRE LR
BB brd, ZOWEBEMEREZRELT REXFLAEO
Ashoroa )& Desmostylus ~DIEREEL L, F7-, T LEL

Tethytheria D4 BRLREH OBEE OMEL(WER L gk L=,

Desmostylus DRI L b7 5 BEAMBEKIZIISHEIZERT
ROEDS 2L ORD D, IRBEERROAITHL 25, BFBED
MEIIRICE D, EIRES & RSO 0 I ETIERT
DY TIIRIZEET 5, MEACHT~DEXII®S 25,
E ORI 25, MERECEMITAI L S, AEEEXE
DRHEITRIT2 2, MEEOBIIEL 225, WESOME~DE
DELIEEL 7235, EEOUEROBBIAROICK 25, 5
LZREEGOREZBREDD LRSI 3, BEOMKEBILS<
7%, BE RIS < 725, IREBFNGRO R ~DEEHITEE
{722, BIRBREOEIIEL 725, S RBOMBITRICB S,

*Ontogenetic modification of skulls in the Desmostylia (Mammalia).

EEBEEERONT ~DREY 72 LILGR< 725, £EOHEE T **INUZUKA, Norihisa (University of Tokyo)

A12 IV uTHE R EBDT IO
BEE— (EEWEDE) - bIEE RSk ®

BERFIE B, BBEOLMEERBESN TS, 0%
B, ¥ 7/ vPH Capreolus miyakoensistt, Fi& (1941) Iz
Lo TERMOBER 2SN, BAIIED (1973) OARPTRESR
ZH/aO—fEL UTHEDH L.

ZD%, W BRI (1985) 1%, EEEELLHFTARANLS
BREHLEZIYa / aPh0ER2EICESUOTH L 720
TR E DB R EE L To. E, BERYE
REEYEE CLIOBEICHESN-LEROEZDICI Yo o P
ADEFEEHIETEN, BT (1999) ko THEINT
W5,

IV AR e BIRAESAEOIX, FRY RS
NOFRE (EEDOFE»LASBSWITIZE, DRI ES, =
HOEMBELRE) B/ ol T30 0Bl an
TV LB, - E8)I (1985) TiE, £H5DOEHKRIZON
Th, EXICIL a O OBBETRTE SN TNER, BEDL
DEELIELZATIR, I¥a/wadhiiabh b ERoSMsiL,
BTL /B PHRTCR N EEE B2V LDTH o
7=.

LA, I¥Ya/mVhicid, ROLSREEENHS.
ORE/ aPhE, S—my"nLTUT70 - BRECESL

TRY, ThiIZkBT2LIva ) vy oEHIEIe

B35,
@3iva/vVpi, BAO oThETALBLTKREL, B

E=RrPHIBEOREETHS. BE/ oI LI VEISY

ML ERBIERL TV E L 7- &, KEYL

THZELITIEENELS.

@Y OFREIL v P HITEET 3N, ThIS O EEOFEEIC
DNTIE, +ARBESHBERERTWAS L3 IcEbhiu.
PEDZ LD, EEOIIHERSIEWE - SFEICET s

TWEI¥a )/ alBTonTHELTY, BIAERE L ORESIT

27,

EEBITIZ, BAE a Uk 0iEd, HEFIREDICERL, o
IF T/ uPh EERFERTROBA S I THE =R TN
EF R —DERIEAZER L.

EORER, IV /uPIOBROKRE XL, TESAXLY
OO, FLTHE/ R UVHITHBTELE L KREL, KAHOE
BTR=FR L VhoP o R— L AEThol. V) OHEEDE
BOESNIRE/ O NEYU LB b0, BeE / nlho
VIR THIDIH LI a / ulhoy i30hThS. ¥
T, BEEPRRWATHRAB LR TWe, -, FEORER
BOTHEE ) oV LI/NEAERORE, S4/NEIE DR
RES, REEERORSORBRE,R EGEVRALRLE. T2
L5, BEOEERBRAE=SR L Uh ERFIBONRD T, T
HEE T, BRESOHBESLREROFEL =R JH EFEL
ot

PEoZbint, S¥a/adhiz) oBiapreolusic B35
VHTRIRL, VABCorvusiC BT AV A THBEEZHND.
BERYV)OWEREFOLYIZLTAE Cloonid, HEE TR
RTETHRVD, ERR+H2Iva) adhopegsasn
ERLDUBEZITIBET, SEENFERTHE =L,
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O A R2010FFTRE —HlE (DEER)

HRBRSEAEM LR & YEH L,
FoRIoEE (RERF)
RN - ALNET - MR — - RERKT
*] FARKLIEEE] - 42 WA KPEEHER
A3 MR EE M

BTN46 6 (1971 %) 4 B 10 H, EMBTH FHENMT
%) FREKOESITEPCERSRAKOMERBET 21
MR E Y F IR VOEE (UTRBEREES) ARR
Th, RANENMEL RERRIAMEEER) ARMICT

fofe. RENMLOEEDE, BEILE RS
REZBRMEFL, RO CEM, E#E, S E0SIECRE
Ehfe FURLIRHE 70 mBIZRE) - THREIS W18, E
HEEZEIBMFICLER>T, AL FavA7—LY
WHESALLDERECE SHULBRLEET LN &
ROREEBIZETCIEEDARAEH > = =O+H 4T
REHEBN-EVS. EHBIILISRRBODEREET,
1915 FEMOMBE ST,

REBXTEIHEEME-FRIATNS. BREEES
IZIEPW - BEZSLEFLEOENEEH, HELEOR
HICEETHLORGNI LIS —BFKIzLBZbDEER
BNG. EMETIEETON, UM, Hh, BEEE, #E, S,
BEGEE 147 ERIZOVTRRE, {8, Bl 21T 51

A14

RESRKICEETELEOESAAENRE2>THEY, B

TR IODE 2, B3I KREROMELHE
BETNICET CHEREAOERHOH!
dIME ORX - B) - WRE— (BEMW ™

ERBELAOHERBVT, BHEREIRLELNTHOE
EREETHS. WREOREERRD &, TOBOHEOKEEY
Bofeh, EROEELMEL LIRS, LrL, HER
EORVIIINETCRBE SN TV BERPIZEMEL, 5T
ETEISEEZECTVS. ZORAE LT, HBHEZRDIC
FARORE ERRET IR Lo THIBTT2 2 L ich 5.
LrL, HEDOXE S CRRHITEREDRERBIZ L - TkE
REEERZZLBHY, (LREORFRBROKREOREICL »
THIERRHESEEREERHS. 20 1FL LT, BBIE
A (2008), FAMEEREIVEH LT Y UER (B
BEAR, &I, 1978 2L) OBRHEZTV, 4% TE 2 KA
BEEINTWEHEELFE2E I KAECERELL. ZORE,
CHETBREBEOHEN D EELLNTWEHLOR, 505
BEOERTHD LHDBNE, £, BAMELEESEILE
WD HEITIE, K& SOBAREZ T CHIBr 5 2 L3k
WEETHD. T2 TEFETIE, FUeryvngEr kAE:
% 3 REWOTBIHEERIC SV T HE 1TV, MBS &
S THBHERTA VAL I PR L 72, IR KEFTRIEA

(Makiyama,1924;Makiyama,1938 72 &), AT v~V v
DEEFTRAEA (BFRIESLIE S AV — 7, 1993 ; BigIED, 1991),
ERFEEEA GB)ED, 2008), BRI EYEERTREA

(Hasegawa , 1972), IR B RER S EHEFTRER (L)1IED,
2006), FoEkIL B SLIEEERTRAEA (db)Ig2s, 2008) % AV,
WEES, AER, BLES, FRESISVTERENTE:
2fTol. TORKR, REEBCBVTIIEROE HhORRER

HEL{OBHERTHLOTISHOBIREB LTV Ihd
DEIWDBHEIRREE Laws Class (Laws, 1966) 124 TlxH 3
ETN—TF 83~ BETHY (UTG), & E (2007
DERFEEFHORLICE T &, 40 BEELERSIND. &
fo, O RIE % it ® 3 REIEMR LB L& S
5, RERAORERFIT Y E LTEYNAETH -
o, EHIZPEEIRK BN M DFRTHEIEEZLN
D, RIZBEBIZOVTEHOPEKBOBRET o1&
25, RREEAR - REREE - #8560 - BEE - X
BREREABHEL LT, AR KL BRI BHEAKL
TWEM> T, BEETIIHESATVNEZREROLLT, B
WEE -2 HERERE, REEREFFRABROBEE
A (M3, ) &LIEETEER (M3, #) OATHY, hdo
2EROBRIELSTHRELTLS. REEAOEKE G25~
27 THHOT (BHEIEFN, 2008), EHRIERSL BEEROLE
Mo, FORIIDARDBHEETHEAYT 2DEG23~
G2SDEATHESLEERSID. B8, CORBEIREYY
DBHBFER LI, 2008) LEEELTH, KELEbH SN
FEREERTREOREN S, UF - BEU EH R YIRS
ELTLES>TWAERTHS. LL, W20 B
FEATEHI LMD, TOTUIYYOREBBEHALT
BELGERTHDIELZS.

TF A NEROF, FIFEEIZBV TR OB DESVRED
BOR, BOEBESV CREMAOFE, ERESICBNTIR
HREOBBIZENENOBRERALNE Z ENHALM -
. EHRIOBRCESNT, TR (1994) kv HEEHL
BRI EEEEA (TKPM-GFV1049: TA% 27 KEMW,
TKPM-GFV1072 : EEHE 2 KEW, TKPM-GEVI079: TH
# 1 KEW, TKPM-GFVI1080 : A% | XEW), RFFv~
v UHRS (1989) BEOHBH I EYEES (m9: £H
LHE 1L KEW,), FRABWMILES L —7 (1993) iE50HFHR
W~y v EMEEER 1IN I BLL-17: ETFHEE 2 KEH),
REIEH (1975) BEOE IR ZEHEE L (NSM
PV-15483 - 1 : Z 85 2 XEH), 4b)iEds (2008) BEDE
BEEA (HM-210 : ETEHE 3 XAE) 0O 8 EROFERN
EiTolfER, TR (1994) 048R L, RGF I OF
%24 (1989), FRBMIE N —7 (1993), REFiFDH (1975)
KTHESNZERIHEHICIRETE 3 REFICEAETA
ETHBLORRICE-T-. HM210 I3FEE I/ MEOBEETH
B0, EIRAWTHBREWH I LBPEND N, £/, B
HEO LB T, #®REE Tk HM-210, TKPM-GFV1080,
TKPM-GFV1079 @ 3 A MHIREHOE 3 KEHOHAIE
DHEEPBANTZL OO, EOBR LT ANVEDEE, KR
HEOEIHEEHNIC A T, 5%, BEIMBDIC O N TEEIR
DEREOBRETLTIOMNTEZEBLETH S5,
FI D ZERZFFEe, ELVEREHEO 2 DI IFEIRER & RE
REBEZBETAZLEPEETHHILEZTRLTNS,

* Morphological feature of second and third molars of Palaeoloxodon
naumanni (Makiyama), and reexamination of some molar specimens based
on the investigation

**Hiromichi Kitagawa (Kyoto University), ***Keiichi Takahashi (Lake Biwa
Museum)
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HAE £ YA R2010FFES T RE

A15

A16

BEBREEODPREFRRELD 2 1858
DERBGICDOWTH

BHIER (F8X - BRTD -k 958 (BEBT
BAREE) - IREEAR (REPBX - ERW

BERREEbE GERE. FLER) CHhT 3THE

FHOMBIrEEHL L TWEZEBEOAFAYILE

(Cercopithecidae) ODERBILDICDOVWTFENLRRSE
73,

REOEEBICE. & FMANOBREEEA F AT IIEROD
B4 V) Macaca cyclopis UDNMER L TWEL, Uit
STZNETEMTRON > TWEESHLEIE. 2THA
DIUPINRIEEZOMEFEDLGE UTREENTER, LU
PMUESERRIRET DERBUEERICE, 910V
EBONBIBDMIC, BEMNCRAVETERWIOTR
(V-8 OLBHISENTVWRZEHHEL
Teo

SORETHIERIEHEORREOR. KMt DRaE
PR, BICBAIL VY —FEOBDT, BEPLTHES
BRHBETNTVDD, FLAEHEEEILETHD, AT
AELBOYILOEE, EETTREUNIILOREDH#H L
WD THBH FUVWHRBOBR, FHREVEKDEN TET,

FERENBE AFHT )R Cercopithecinae & 107
E#} Colobinae @ 2 AN RIE SN, A FAHIERIOD
BARRETINIETHD., REDIAIIUTILERERE
W<, BZ5<ARIKEENS, D07 XBRIOEKI(E,
RAVRDEDEREZRELALERAUTH DD, KAKD
FRCRVWDR S, EREH ERABIFIBCHT > TWT,
BLHMWEELTWD, /1074 RYF 1 £EEND
TEERBHL. BARUEROBINELBES>TWVWD, Th

RFEICHBIOA ™ LH A Metacoceras D

R (HSEENKEE) - Mapes, R.H. (Ohio University,
USA)

FU LT AT TEZICA] & bMHIN DIBEREED—FE
T, BTV TREMCHEL, A REARICEOSIREN
7 EZ I e gD L, BHE T T ERE DS 0 EEAY
PRICER L TCODICTERV. BN Y AT A FEOREEDILHT,
FULHA I COBRTEERE S BLSED L &<, BEDS

T LT A LARTERROBIEE T o T & —ENICE PN TEY,

Fndz TEE7LE] EHEIN TS, LhL, BBICSO»h
ToRRR L TN bR B GEEME LV S EBEITo A Y AT A
ETLHERESNTWAA, FOIENOBRIBEEN AT b A EOREHR
BN TENSHWEILETICRE LI b D Tholemind k&
HINETHLMZ SN TP, 2ORERERED, TR
~HFAEROE—OBIER L O OFEN LB LNEACE &£
T, {ERAU AT ABORRESCENERN N ETIEEAEH
BN ENT DT B THA.

SEEEDLIE, 72U A A AHOMadison i 73795
LECE LR DB BEH U T A H AT AT A Metacoceras mechesneyi
DETEREOFATETY, THEP LRV 5 E TOREDRRERE

— i (DBEER)

SORIEETIODT BICARNICHSNDEDTHBZ
5. JIDTREREFESNC,

RERB7 Y7 HRCEERNNEOY -TEYF—
Presbytis Y5> 4'—) Trachypithecus 12 EDHH LT W
BH BOY A XPTERE 3 ABLEDRDID/NIRI=Z 1
Dy REEORBOFEREESOBEEE>TWD, FT
TRBESOTCRFIYFOIOTREE R ULER, &
B0 IE A BWHIEHE Yenchingkou DDEREHHFEN S
&£ U TWE Rhinopithecus tingianus &8HLTWBZ &
HEESHTE T,

Rhinopithecus (F>¥170) B ILEOKEOR Hit -
ERMEOIOTRET, RERPERPH SFFF7 Y 7itbis
DOULEMFCIBIELLTWD, BHFitOPEAES BN,
53 ZLOFYYIVOEEIMRESNTLDH, EOFH
EREOERNAEZTVES, LEROMEELEILLTVS,
U UEEDEBRAES - MERICIEHFBOHO EBL
TED. AETHBUREMITWN, RiccEeiRdigHE
YR LD RO OELEERLTED, UHOBIEEEE
DHROBY U=BBERBILTWEZEERBLTWS,

BREESTELRORT V7 OEREEBHLE, 8Z0k
BHAROHIBORHE OIS Ulc, 8580 T$vy 09,
HZOBETERR U EEZOSNZD, AREDAESTSH
SIENAVEHIREETTERLTWVWROE BRBHTHO.
SEOBHIDETH D,

* Two kinds of fossil monkeys from the middle Pleistocene of
Chochen, southern Taiwan

** Masanaru TAKAI', Chun-Hsiang Chang?, Shintaro OGINQ?

Primate Research Institute, Kyoto Univ.; 2National Museum of
Natural History, Taiwan

BoHNZ LT

BROFRE GHBRREORERICHT 5E8) HAEEZRET—
EThs. L, ~EOERIFRERCE UTERRERT. =
TUTHR & & bII~EDEES L) RERDZLEZEKRLTVD.
£, EEWEORERECOMER, FREOPEICI THRR

BRI O e~ L BB 5.

FERE CHFERER cmOIEI S UMD b, BENET
VST 2 RBEEOMRAAE B ORRBELINT & SEB LG TR R o .
BEDAY LHAIZRNT, FROREEE (K UhEREOHE
DEAL) BIEERHIER END Z L BB LR > T0D Z & hD,
M mechesneyi 13, FHER1em™T, 4DOREENT TICAR SHV=R
ETIHL LI EEZ bND. £, BOIMOOFEOERE, BD
REEMOME, BEPIZETDIE, 78 & OB ERENTem
DERTHERCTED I 0D, M mechesneyi DERBERATem THGEA
LicZ LBEZBNS.

AFRTHALDE R BHARRBIZB T ATV LT A D
BREOREERE, TNETITHALNCR> TN BREBLUH
ECEROBIRF LB L& 25, (1) BHUTRIGEL TS
ZONDERNFRRED UL LBEDOHIBORTL, Q) BEMIRG
Lo b B2 GNABFREOET, 72 & OREBIEA T L5 A D
BEHEE U TE L Liadsofn Z L AR & 1l

20104 6 A12-13H



H A HEYFR010FFE2 T HRE

A7 vz s BB B4 7 20 A Ok
BER O
BAERZOHR (FK ) * - SRR Bk - 8|) =k

AT AHAE, BRONICEEL LTEL T8E 2Hx
B5ZLT, BRTEMTHRETIIESES LN TXS, i
FAIXRBEOEETHHIC bbb, ZORMEHORENTT
B Z TR, kS Z LT RV —HERVERTE 57
ABHD. TO—FT, BHLEAOHFEHTRLRABLE
BELOMAERTHTLEY, kSHIZRr v F U 7 F 70O
WWEBhD Vo EBEEPRIFLTLEY. AT, BEATH
DHBIF~LIRNTHL O, BERHEZ I LICXIZREAD
RLH7RTHD. LEER-T, FULTADITFEL I N—RY
—X, PILBEACHED EHROBERER T BB LB D
LT3, 20D, EYRBEFOREERBILT=FXY v
TTBNERDA .

BAEZ T B TAFEOERRENTH AT AE, BOETIC
METHFERTHD. FEIRE T, EHCHEREESORTE
175 FEREOZABRETHS. —BHIC, BRIH EMZ
CEEERITINE L, ©o Y LB AiE PEEIRIT R E W
BRI TS, REFRENREKET D1 W2 L OEEE
IHART, Bol Y & LEERES#1T5 37 AN A OV
T, HERIRE < BEiEEr LT A. £ ORNEEDIIEH
RERBREZ CNE), NEOXREHEOBEMZ X > TER
BT B OB T B, %O T ko BiEEE 0 8B
BEBAT D, 20X eSiBRBRaEAD D, FERIZE)
X OBELIMBELTWAZ LRTFHEND. 22T, KR
T, ZEEOBEZRREL, BEOZA, HEOBRANBETTH

A18 R BRGNS

P RIS (R B - B E AL ™ - 2 R (K-
RATEEmE ™

H A E ¥ (Thecosomata) [T WATF B LIz RET T v
I RTHY, TOBRBEBIIMOBERELERELS ER-TH
5, B, HAURIMZENDITBRETIENRE N L, SiER
LEEFCEE CRBRBEEBNCELTI2ERD 22 L%
BThd, ARBERFEORBRIT OV TIIERIE K OFFEH]
B DB, BRICED AMBEECHEEEOLEL L REEED
XA L TR ARPo T, TIT, KFE TR, e hBAE
AREREOREENZEE L CHERE L REOXREG
PR LELT, 3B TEIBOBEEEELREREEH
BIL2N b EEAETHKE S 2RV TEELE, 20
R, FREBEREOBREIZ OV TIL, BAEBRMOEWIZ X555
HEROB(BHAL N7, Tz, BEBEZOVLTIE,
FRELEOBRKBEIRELZB L CZE—ETHY, TRED
OB ENE Z EBgholz,

IV UHw S <A F (Limacinidae) D 3 BTIT. BEHEE
13 () BEREE OB +IREEE (NE) . Q) REREE (M8
+BEREE(NB), D224 BT bNE, AROFTHE
LIEL DT B T2 UX~vA <A Limacina inflata 1%, T
LR OMORE L IR DMBFLRBRELIT O, BiEEORE
BN THE T UR~vA A LZTDOMD Limacina BORBITE
RoTBY BV ILVOSEDORELALETH A NS LR
AN

B A H A E(Cavolinidae) D 5 FETIL, (1) HEEESE) +

— iR (ERER)

20104F 6 A13H

DB DOMBERLRER . BPIE, 4TBREKRELEDN
KIESEOFHEREZ AV, FERET O, Koy
LR BELHO LS IAEOEREEICMETEIMAL IS
HRELTEY, TIobEENTHEIKZHEDS. RECBET,
PRXEE LB LB HOD, $o< Y EEELEKETD.
—5C, BEEZOBEER, BRELLEHLANLBREE
WD, ZOXSIE, ELBRETIERDEXRORETLR S 2
BxTe.

B EELONEBIEX, EBEDNautilus pompiliusDiEx RRFR
BREROBELBW. B, EVEosiErEkcEEs
ZTEBEOELMIZELVOT, FETEYEOER S ERL,
HEIOBELEBIE L7z Morimoto & Suzuki 201052 M8) . &1,
BEERHICREROBEEZHHEIIAM L L DIZ2WT, 2
OELEZBELE. TERIT, BOBIICHBELTHAZ &h
b, BONMNEZFEROMESL Uiz, BIELERLEELOM
B, MO TGIEL TR I EBHLMNE ot Fix, Bl -
B &R E OB, REICHE- TEL LTV, Sk,
Hol c BLAPEROEIMEL THEY, gL &
DREER» BN MBI R TN A,

INODFRIY, BMRICL D&Y A XM Tk
BB T 2T SN, &bz, HEkEHDRBRE
L, Bb s BLEFHERLE OMEBICERENRZTEE. Th
i, AV AT ABROREE2 B LEEH THET T
FA MEIZOWT D, ZOBEKEHOBMB~DREREZZ LN
HMrEIns.

*Konomi Morimoto (Shizuoka
Suzuki (Shizuoka University)

University), #*Yutaro

BEEE (NE) . QIBREEEDR, (3) XZRIEE OLE) +iZ
TedE (NE), D3 FATHRED LN,

HATABTIIBRBEIEE L ELRELLELRT S, #iT,
GEER L REOTHEBEOREREETH 55, hEREED
MOBOEERBOBRHKDIERDIAER I AN A HFOE LV
SNAVOREICHERTH S,

T IAuFwA <A F (Peraclinidae) D7 I A T F v A
113, IBROREREELFDL, BOMIICOALBEEEENE
REND, BEORERIBELFHRERE R X HAIXBNT
HOBRELIIREL LR TVS,

FROEENL, OBRORBICERERELFE O L AR
BRECHELROREBTHIZ L, QT IAyF~As
v DHBBEENE L RoTWNB I L, (BT
B ClXLlimacinaB & SN TCHHIRBROBKEES —F LRV
&, BHALMZE-TE,

BIEHEREREEH O > bERBREEMZZHOATY
RVWEETHY, FREZEMMBCES LEREBETH S,
BIEBENBORECH LTEREEDIRESME R BR
L, BHOBREOZELWVENVZIIDOLT —ETHIRALE
37N

*Shell microstructure of the Thecosomata (Gastropoda:
Opisthobranchia).

*Yu Sasaki (University of Tokyo)

**Takenori Sasaki (University Museum, University of Tokyo)
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NS AN DG EIEERFIRY
BEAEER - ROBEE

BRET - FEE(EILX-Ed)

EYHRELICERLZEENS B2 DBKITEZ, BT h
FEHNER L Tz, BRELYNSURINRL BUDT VR
KIZFTBHLE BREHBROLENRE~ADE R D—2ENZ 5
55, LAL. R R DB (LS MFHIHIZB S T 3 (Gould
1989, Seilacher 1970), EMIEHPDF T, ED XS ITEHIHEEL
TW3DEH5H,

AR EEEROBROESIESREZHT. EHEE~DHE
IEEEEMNHIHN. MBEORBEHLMNCTIEERELE BE
#H O spire index (BROES b/18IE ) (THEELEDEHREDOD

DEIZZIBIET BT EMNHSNTLVS(Cain 1977, Cowie 1995 4h),

BIZ.ERGLOBKELREZ. HEOLOEEELEEESE
LS HERAHY(Cain and Cowie 1978 f) . CDZEMS. “BEEOD
BB ETREDIRELTONIVRICE>TZEELTWS EEh
T&7=(Cain and Cowie 1978), Okajima and Chiba (2009){%%
DNTUREE—AVMIK> CTERMNICHEE U, TOERELE
ROBRMEOHEESTEOLEN | BEEROBRIEEIT NS

RIZRH>TZBIELTLBEWS R A PERICZ S h iz, 1L,

FTOBGKIE. APRENSVADRMVAETRELDEVSEED
LICEHEEITOTVS, ZLT, RBITRATO LI RIEE THREE
ATWSEIMITHEESh TULVELY,

T, Bepire index®FRITONT, (1) 1SS RICHE G HL S
DEE. Q) BENHUILFEShIBROEEEZET LMDEH
L1z, B, (3) EROEEERDFZOEFEEERESTRNSHLH
IZL. (). () OERIELLLEL . BT EFTo1=

A20 FERBEOFEHIZAREOHKI«
HTHE Uk - Y RT AEMBIE) o RESLE (F

K« H) v - EBES FREK - B ook

BERECHRBRONHICRY BHEZ LRE bbb
TRY, TOMEEL UTHE, ROElshER, EROTEE:R
COKEMERNEESN TS (Raup, 1966; Cain and
Cowie, 1978; Heath, 1985). Z o L7zRELZ1T T, MEBID
BWREATA—FLRBELAZILETHOHMOMREY ZRHALLS &
THRBHRENTEREMN (Stone, 1999; Okajima and Chiba,
2009), B4 L 9 DB OMAEL SEMNICEM L iRz BAg
WX ENTWRY., T2 THAIRR TR, BBOREMNELFZD
ORI LN D TODEBEET A —F b, BEOBRBEOR
RRZERIZBIT A5 ORY 2 & 2 ETHBETE 2050 T,
HEHRERICHALNCT A FHELE.

AR TIE, BREOREM LBROFHBEDEIE T A —
ZELT, FRFENIIDE—RXA U N EHEFEHERLER L. &
HERLE, BOESEZ—EIR Lz &0&E2EOEBICR
THRKEOEEOLRDOZ L Th 5. REDRBEOERZT
B e 5 Az X Raup &7 /L (Raup, 1962, 1966; Raup and
Michelson, 1965) % V>, HEFREREEIIHE/NRT A — 4 25T
L, FEREZER Eic “BSHE” %, ZhiEEOHED
SWELE L., IOT—A L "ERBELDICHY, L
BEROCEELRFEICHEVIBE EEBZOERIRICMHEWRS
BEDTEY ML X VERERFTEBEAND LE L. BTN
iz “ESHE o, BEORIEFEDOERIBNHEN
EEADE—A 2 MIMEL, BEEBREWERICH S Z &850
Dol BITHEERIMEEOR & LEOESPRE NG IR

— i (OEER)

(NS RCHWVTRELMEE: KTEELCE., REEES
REHA0° AB@E LT, EHEE L Tldspire index 1.4%K3
DRIF0° | 14U EIEREERMMNFIT(0° )PRBETHSZ
&R BE—AVRDEIE N SBL M ER DT,

(2)BEMNHNI LTSI IMEE: BEOREEDICITH
OB DEITHL T BAERMUTIKDBELRH S, 5xOHNE
ZEOFEICEEERET DL, EEOFRTIEHO A HETTIC
ikt d, T MEOREEDITIETALENTLKDEL D
B1=8% . FOEFREE0° FRIELTLY,

B)EBOZDOEE (ERE): ROCHBMOBTAEICD
WT, EMARF BB OERL03EEHAIL Iz, ZOHR.
spire indexM1.4RFORDAE L LHEH46.4° | 1.4 L
TlX11.7° &gt

DED#HEEM “LIARFTOROEEN 14 ELYEKE
WEWS NFURANDHEGEZIFTHHENEONT -, FIC,
REREPTE, BROORASEEEMNFIHEL—BTIDIC. K
ERTRICROFRLEVIHENSRLN -, ShoDIend
EASE TR, BENHNICEBOINEADE NSUXIZERT
BIIITHROBREMELTLDIEMNBAL M EG T2, SRIE.
EAZBABELTOIEOZOEEETEMSEFHAIL. 8k
IS DBOEEDHENTHONTLINERET S,

*Gravity balance and architectural constraint. The orientation of
terrestrial gastropod shell.

**Ryoko Okajima, ***Satoshi Chiba (Tohoku University)

HEEREL, BROBESENRNMERIIKH B e B¥bhotz.
ZOZENSZODOBMEERBESLTRY, EEOBRAICBWT
HBEMM—RFAT7REID S22 ERERMNICHALN L2
7.
EEOEHOHBERP TOLSMIIN S ZoDHEEIZ DO\ T
ZELULSHBENTRVWERIZIIAA L TR LT, MHO#EL R
BRICHhDREMET IO 2ERICEFT T ERRA LR, &
NERATH E BEMTHD. T, BADHEEIVNIWE
|CIE, BRAEDRIIREAD L DIZEATHRWEBRICSH LT
Wi, it BEDERREOEFNENOEERHIZITEL,
PORRDOMEI CHIRBIN VT LEEBLIBVNENHZ L
TEATES. LHL—FT, BOOEXOXRIVER TS
FLLEEOFBSENEOR TR, HIEROOHEENE
LS EREZH S BESITRBEDEEDFRL Y AWEEIIES
BT HEAR LN, ZHITESEOEVERE DS 28
BREMEIC “BoTW BEITALDRERE ‘Bl O
)L, MADERRITER EOREEZTIZ K T52DilH%
CEPETE DI OEEEILE B BN ho T O Tk
WnEEZXLN5.

*[Limitation of morphological variations in gastropod

snails.

#%Koji Noshita (Kyushu University), ##%Takahiro Asami
(Shinshu University),  ##%*Takao Ubukata (Shizuoka
University)

20104£ 6 H13H



H AT EYFR010EFERTRE

A21 BEHIEO=RTREERES

ERES G-

el B TR RN E DO b, (B TR T B SR TR
LARWFIEFERL CERIRISER M BRI EZLRHINDD, —
FBRIECFE LI TR AR SR LR R ERT
By, 7=V E AV E—BEORESCEATIREN 2L, 4 BK
ERLTHEY—/LEIREE-FHEL CE-. ITE, SERAFRAESET
i, RERMEE A0 BV T ERTHEEORR E T 5
FENEHICRRL, AMEIR3DEAT OB ORISR . RE
FIEIE LT, REBAECDFFSAFRADETHY, BEFHET
HERTBEEILRBITI Y al T — RO/ ER S OEE
LG, BEFEOTERETOEANVLN TS, RERET, B
BEbHEEECOEMEAEERFICEI - TELEERORBEE
3B RO T, BEFERNERCR AT — ) Rk i3k
ICHRRLIZ L7 D EE 2 B LG TED. ThE B A YT RIS
a0, #AT7 =) =T TRVWONA BET — 2 B R T4
HRERAMEE TR THENRESHL TS, LHLARRE, 2okt
AT IR~ LA e HEER X C5.

WENE R E RSB AR — U BT 0O B 7 — U AT ~D
EORIL, SRAMBENLA~DOESEEZHILICIST, A
BEEHENSEREANLEHR LI LIHoT. —F, BIEEFTSH
TWAERTHEEEET T, ThEREDELFT T, MREME
NORE~DEBEEZD. LILARYD, BihE»SA~0FESLHE
WERRY, ZOEBIE—RICITE OO R (LR W, 8
BIEEAVELIZII—BICESETER. 220, HEMlMEmIcEE %
, FNEREICHEEE LZBRICEOERNE/MNIRD IR EES
BERTHEVHDFENSESNL TS, LNLIDE 2 FETIE, B2
ECORALBORER B/ MEF R TIENES TRV EIINZ,

¥ o T RHEE B Eucyrtidiellum & O EEH)
TEREZE B L A e
B3HER - RS itk - B)

A22

BB D EucyrtidiellumBiX, RTHIY = T 2IC HEL L B EERRIC
MWL, FEREMOREBHOF 7H L1 biLd (Matsuoka,
1998; Tshii et al, 2009). KEIXTF ¥ — MOEETRE ) HERAIC
EHT 520, BEEEILESIZOVWTHLH AT
(Nagai, 1988, 1990). Z OB THMETHAS Moz b D, &
BHRAEIL L DBRELORTNIT bR TRy, £k,
BRAEECLEAR CHREENE UL HRENR L b (=L 21T,
ARES, 1988) , RIFRAF CEEEHEOREE AV TOREEL
HCholz. WHEDLIX, RBEOWREEELIE L TESMLOREE
BOBREBEARTET-OTHSE L.

AHFFE T, FHIMED FHE —£B — 2R (Yao, 1972; BRES,
1987 ; Isozaki and Matsuda, 198572 &) & dt#Fdb B# (FEIEH,
2002 ; $AORIED, 2007) DEERIRE - REMN b v H L Hl A e
L, ¥= 7 #dPliensbachian—Bajocianf D A& e stsfg & Li-.

EEREMET TER L7z EucyrtidiellumB & F OELIFHER
EOFTTEBOEL, EFBERETHREL, HHLRELYT
o7z, BRFEUE D Eucyrtidielium B 1XVE & A &S Eucyrtidiellum
disparile & E. unumaense D258 L RE £ 5 . Nagai(1990)Z L i,
PEERER (abdomen) £IKIZHRTLEEEDOE. disparile?t, BEERE IR
DHEBELEFO»D L RERH IR 2B WE
unumaense L TCRERI L2 LIz LT WA, EER
Pliensbachian—AalenianBT# DFHEL 2> HIEET 2 Z & 235, Nagai
(1990 A3 7R TR L U PIAMIC T TNk R 2 TuvviaZ &S
FiIHBA L.

— ki (HBEER)

20104£ 6 A13H

AEORAME~OWEOET HFIZEL THEMELTNRERLETHS.
IHLEEND, HEROBAHENDERE~OEEERIT, BREE
BB TRIBYRERILIZS W EWSEREOBELF L, EREFRT
B OBHSEMESTC, ZRTERVEREFZOEREE LOHE
WIZEDETRERSoTOBIICEDNS. NI, HEROHE
IEE EE OEATICEELTRY, RO SICUIER TER.

ZCAERE T, TEDFEMCEERME CHOM MR ERE
WHEATEARRIELLT, LROEEL TR T 2HT T EEREL,
ZHEOBRBIROBITEGICFOBEERNTH. HEOBROX
SRR B TIL, ERICEHORERNBREND. £ZT, &
EZEALLT, ERERICR-TEHBIRESNZA AL TOE
DYDOEE (F EOFIHNLE) 20~ 2D BEOEEAI>TERT.
—7F, HREROEHHESZ0~120BOE RO L>THRL, &
REBBIIBIZZO KBV AXET D, 12771, EENHRK
SIRORBHEEL, FOEMERORIIA2E ML Fon/2~nDE
FEOLTHILET, BREKOXIFHEEREEL T E O/ L+
BICTD. 20 ¢, ARMERORE R OS2 RA8ilE Lo
E R Oxys BTN TN gL ODBERELTEL, x(d, 9, W8, 9, z(4,
OB EREATIEBIC L > TREBRAL, ETEICRAFRERIZL>TE
OHEEZERTD. ZOFETIE, HAREOER T &E-TRE
HEB R BB T AU AL EBHNA S ICHETEA (TR).

ZOKER, BRESHT A OBRKRERRITDELY, BERKE
EMZ MO & 2R R A IS AR Bbhs.

=1 =2 =3 =4 =5 =6 =7 =8

T ) DEF AN, RE RS R REE LT,
PROEETE ANV BEERIZ L > TR EBE L LD,

“Three-dimensional boundary morphometrics of open surface
T!Flrakao Ubukata Ay morp P

E. disparile & E. unumaensehs 3 T L TV B2 BT,
T ORI L T2 o TV B JFEEI OBV, FREARETSENH S 2
ERFEREND., 22T, ZOBLEIRAD D, MELKS
FTREBHORANTHEEOS SO 2EHLEL DS,
EEEORILSMOIREBITRA TV S Group 1, IEEREi0D TR
IZDHFRILDB AT D Croup I, #HFLE B2 72\ Group 1L 3
M=y, BEREV DX, EEEID L s aie
BHIRICFRET B EEIEH T, Group 1 & Group I EEHIC Wifss
LT3 ETHD. Nagai (1990)iGroup 1&UASE. disparile,
Group I E. unumaense & 72 584 % AV TVWA N, SEOEE
1%, Group IEIE TR BB THHZ LERLTVWS.

Group L, II, NI RENZROISFEREENRHIc L £
PET 5 b DR 5. Pliensbachian— Aaleniang i 0 Frd/E ¥ ©
t3Group 123 Eucyrtidium@& D 2B FH D08 % 5, Aalenian® i
—HBHI O PAL3BHETIIGroup UABBIEL B 5B, FMLo
BajocianD2E #E TidGroup IINR3SEINTL & EdH 5.

Group I, II, A TIZTEREBAI LR R L TWDB DT, ZOA
NEDYRRBTICAN I BLBERICH A S EOHEEIE LT
5EEZBND. EucyrtidiumBOAEETNBETRELX B L,
BILEERD LWH D&, REZHIZLHERL 8B & LB,
BRILDBEND Z & TREELEZ B I0EVRN., B b
W GroupllliI AR THEAR T 2o TWB Z &Iz s, Thid,
ERGEEEAZFRIEEATERE L, WKkEEREZZZ 212X
DBICRED2ODFERPFEETH B, Eucyrtidiellum & H &Y
EEThoTieh, BERRETHS.

*Quantitative morphologic change in Jurassic radiolarian genus
Eucyrtidium and survival strategy among the species of this genus
*#Takaaki Shirai and Noritoshi Suzuki (Tohoku Univ.)
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h&ERMENR Pantanellium O BEEIZH
SNAHFADENER XTNROLZDH0?

%

N
RABT 0 8° DFBAE DFEXE, OEEH
REARBE, ARMAE, EREERE

Pantanellium 1%, FER MY 7 REICHBE L, AELE TE
BULEHEBRO LB THS. KBEOKERIL, BRILOH AR
DIERRE 2EDBME b0 & THESITONS. B
Ko DERAOE, BAAOES, WEOESPRE, B
RN EOWEIRZRIZL VY EEZL OFENRE STV 3.

X#vA 7 CT B & WBERRIC L 0 bE 0RO ESE
BRAERT 2 Z LI oW TIRECEE L, LR ORRES
BREBROWCAETAZ 2B LE. E0BRETIE, <~V T7F
HEBTE D A ARETH D Pantanellivm BHE R 1 EE (12
£5) 1ZoWT, ERERSFE - THRILOKEIEICEY 2%
FMET>T. TOBRITROLEBY ThHB.

Pantanellium 1 5 DXL, SBRIZSFIA R L TERFIT
3. HOX5CHBHEKTEICEE, 55%29%ILoERY
WZ2WT, BILOBERIUSAR L 6 AHOEKERTT
5L, BTOL5725. ERIVLERTHIHFTOF D
MSEDS, BRI TARIAEERL WS,

—faEE (OEEX)

B EH B2 RREES REEA Ko’

B Pantanellium BB ORKER, £18, 25,

A, BILOEFERO LB LRI 572012, ALER
T TABbB/LNEROEEICONTERER (252X
&) &AERK L7z, Pantanellium 2 5 DBRILOBFIZ, 15 LF
BRORDFTRETDIETROL IS,

3+8+6+8+3 = 28 (OB
14+4+2+4+1 = 12 (5BFBOEEK
2+4+4+4+2 = 16 (6HABOER

SBRRIZ I B BRI ORI, Pantanellium 1 57327 {8,
Pantanellium 253 28 ETHB. 2B 1 BTHL, 6 AR
BIEER 7T THIN, FABOEFHERITRE <EBkL
TNBLERbR5.

S5AML 6 AEPLEBRIN, TRTOEADOKEN 3 Th
BMBEEOEERIL, 34 T —DOLEEEEND, 5ATM

12, 6ARBIIMEREORE 5. 2ATVOEIZ>NTIE, EE
BRLTLNDN, ZOBEIICOVTREL TR,
Pantanellium BIEEOBRHREEZEITT 5 7- DL, B
OEFINEDEL I ICREENDDNOEELMANERD 5.
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3+7+7+7+3 = 27 (BILOBK
2+1+6+1+2 = 12 (5AFBOELK
1+6+14+6+1 = 15 (6AFOER

A24 FEWEFEAHY > T Dendrophyllia
boschmai TERH LN DHRANME L R EE
T HEE - IH F—
(KRR KRFEXRFRE - B) ~

FEETEMEY o T ORERRER, XOFGREOEELS
Fio<w., 2ok, NENRRAEICER T 32 RERE
PRESNLTV. HELE@MEE T 53V IR IEERE
PEARE > 2 Dendrophyllia arbuscula <2 Tubastraea coccinea
7 EOHIZETIY, (1) H3EEML (2) FrRREEOFmME, (3)
HIZEHERIRS, (4 b MR R 2 7 8RE)
DRER I N TV B(TFE - {TI, 2008, 2009). KBTI,
A2 a2 R s, MREROBGER S —v) 22
T B [REEY = D. boschmai van der Horst, 1926 % VS, 3=
BOFEIZL SHFEORAMEOERRRC, HAEBRK ¥
— Y DEROERIOWTHRE L.

Dendrophyllia boschmai Ti%, —REVZEED F AN 1EF
DHHBHFT L. BEFTBEEERORES ™I L E
FICHET D, &LICRERE, BEEOLIESNE X%
RIEHNLELD. ZOHFEAZ—URIEREDEE R
5 ET, EHFEEIS—FER LIS IRICEEL,
BEORE P 1enBBEOBEESMEAEDE o7, &S 4%10em
BEOBROBEIER SIS, SEEOFKEIIEEI Tem
BRECHEMREEL, Ua»bIPREICHE AR OEENE

pah, FHRECENSESTHD. BREKLBEKD
BEfRIE, FEARMICD. arbuscula TR HND(2), (3), @) D
HEMEICHI - TWA, L, (DOHEEESALICE LT,
BEAORKELPRD NS, D. arbuscula= Tubastraea
coccinen THE, IRMEMIE, BMEEDFRINEEE I 04D 1K
REETEN GHET . —F, YHETR, FrEEELS
DURIREED ) LOFEDIKDIEFEN S DB HETS. L
NL, FEROBRELZERS Z LT, HEAEREDRLT
b, [UL—BRBE) O X5 ICEEL B~ & ERICES
BERDZET, REEMELKT I EBNAHETHS.

ZoES, HERPTREICEYEL, AREHEORIR
TEETHZ LI, BEEABTOHOSFELREREL, $RH
REEIBRoTNWEEEZBND. £, YEBOHF
1, o v IRFEETEMRARY T L, FralReE
BLONKIRRED, HIZEENL 2B 280 CEEREEIR
poTNA.

Sk, IGICHRHEREZES, $TPrIBRNTOHED
B & £V a — AR L OBRP, FEiEmEEY =
BT OREREBSRRERORTT2EDETFETHS.
OB, HIERKXOFBRME L HFSFHEEE LT3 HR
FrBz (R CLRMREEDIAZH - AR R EROMEA N
FERTHD.

* Regularity in budding mode and resultant growth morphology of
azooxanthellate colonial scleractinian Dendrophyllia boschmai.
** Asuka SENTOKU and Yoichi EZAKI (Osaka City University)
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A V=% )7 Z3E HStenopareia oviformis
BT SER L XOIE D SRR
KEHBH* - SRR (XD

FHEBY R EORIE, 1090V XL ONSRES
BRI ATGRTHS. Z0 X5 RBOFRL, AR0OEA
EFEEOXIIC, HDVOEFOERLLTIRAOAEZ Ligh
5. —F, BRBYOERIL, IRV RE, FOFLIC
T2 1 HONZREEBPER L TWAS, §#-T, FHEED
HEEHRL, DO2EHEOIEIZEALEN 2Lz, SR
BRITAOER L LTHENB I L ERB. 2FED, 5EE
DRBRBE N — AL LTCEBT 5 2 LT, 8mEED
Ba RITEERE B & H9HIHEI L LTS, 20k,
BIRO “Dled” ICHRJKETIRREBHRIT, SROLEE
BEOERBITCTE AN — V2 RERBRLEbD L2
D, Ele, TOXIRBROBHIZESHT, ZERRED
WA R B O£ BRECTESEZES 5 2 TRV
BLOZ BB EIND.

ZL OZERBOBIRIL, Su s o—7ARERE L LT
LbILTEY, TNLIIREHEEYOEIBIBICETS

(Fordyce & Cronin 1993). B 7{&iRI%, A RSHMOER
BN TR —BRARERY A b5, &4 OERIC—HA
DRZFER D D720, FIRL Y ADREOSHER T
ABTEITLY, POk S REMSFEREEL b ONERLIE
LATEOPEHLNMITES., LHLERS, 20 L5 05
SFNL, FRERSPER L ZERORNE ZREHEE LT
AV 7z McComic & Fortey (1997)DHCH B, FRuaru—7
NEEIROMEIR V2 XL, SVE R OBHERE Th % exocuticle

(outer prismatic layer) CHE SN TV A7, EROMM&R,
VURERET AN AEBEREET A PAEETH

— ik (OE%EER)
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DT, B THRFRTIL, TOMEROBRRERETD 2T,
R DM EROBREA R EHRIZO>VCER LE.

HEHE, RV =z—F v PHoF—5 T vty o -
AN FERARDOR—F HPOATE Stenopareia oviformis DR
REBEHE S L7, BB 10%0 EDTA T4 BBy 7
Eiofd 25, SEHERSECEERD =D A EELTE
RBIDTENTE, YEBOBRKIZIRII L. BROERX
¥ 60pm THY, A s u—TARBERE LTINS
WERE T o7 (mean 100pm; range 30~200pm) . EHERY-1
RIIEREETITTETh oo -8, KEOZEH S
BERREORTICREETI Z L RRREIN S, REH
L, HFRFRTII F— 2R TEO LB HBHRV OO,
REMRIETR I LBl & Z 28550,

IO DRERIZETL L, S oviformis 1231 BEEFRmED
ZERIAERRRIE, U5 CRIELERME VR, EHFTIHENT &8
HPA L. Z0ERLEREROAE RO F— b LT
2D, RHEEFCIHBRENFES CLRBTE I ¥ —
YTHD. ThRBELL, BEERHLTILT, Akl
THREShI2EEOFTEOEL, S VBZ0BEELS
ZEREELTRY, —FoflF CiAESOREE LA -
SEDHZ LT, BRIBBOBEEMICBLL Ol 22T
BLTWH3,

L®RIT, BRAEICEIT 52 BEIREEMOZE S AR
D2y T 2fToTed L THMARZEMSMHELHL M
L, S. oviformis DTRIERIREEMOEFTAZ A VL OEES
BoTwL.

*Satoshi Ono(Shizuoka University),
**Yutaro Suzuki(Shiznoka University)
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BRGE X R T ERVEEEEILRERHIRO=XR
FeETAl / LEBeA

ek B GEHox-EmE - FE X (Fitk-®

SEEEAILRIINEEAPEREREORIEL LTERTHY,
Z ORISR PO BB ETNGREEL EoTWS. BE
OB FRGFHESASHC LTRSS B BRENEREOEE
i, k. BNZREEZSNTELMEERDGMNEE LTH
AL OPEENE T EERLTSY. TOYIL—TF055EHkE
ERFOBEEATGE Ko TWG, BEEILR. BRERO®
BHEE & BEIC Ko THERIE T B, BREIC OV T ORI
EFIUIE. BHESSERORIR, AXERUTRIMTEIC &> TR
WERETS Y . ERARMESROR DI, BEXBRTHIEE
RO EEOR EHREBRETH BT EERL TS, T
HEMRIE B ABESGHEY S Ak, AR T, B
(I L > TREEND, COT Eid. PDETSADEEN
BEETIL. TREEROER / BIESET R ETSY . TO%k
SHOEBNERELESENRTRAT EERLTWS, TNET,
SHEEEILRICONT, $<OEENRBIFARHI SN TE .
LH L. ThECEEDSRTHREHANRETH > feletdh, T0
BRIF I SIRTTERD T ITAE I & T < L0 S FRIBMICET NS
EARSRE TV BREDE & TITPNT £, 2T T &HET
it SERBERLORY, SREEXETERAVTERETYZ
JAEL. OvEa—% « 9574y o AEHERE L EERRE
B/ EBSADBRRET o .

EAEELE, scanXmate-L080 (Comscan Techno ; X REHERE

D5um, XRIBHEEEIE 516X BE 506) &M L. BREIEXIR

EEE S0KY, X FEER 100uA £ 900 ITHEY Liz. EEK

DERIZFHIHEAR 36.5 45, MRRE 28U m TH%S. coneCTexpress
(White Rabbit) #BUOTEBGR, SHEGEEER L. 5
Molcer plus (White Rabbit) % AL THIBGRERE 77— 25 SI84% 3
RTLCG & LTRELL, BER U £, BERRROALEE
DFEFIC MATLAB (The MathWorks) ZRUM e,

1) FoReHAE B S ER I & o GEM U TAEAREE =&/ (Y
FATITLY b EEOTERALL. BEREEENT S/ TEZ
NETZBT LT, EREREFHAILE.

2) FARILESE @ HEHE LEEENEICEDE 2 DOOERR
SEEESL TARARERERET BT L TEROUBSDLEZE
30, TSEZANY FERORRNY HIVED SRR AEEIc Y
R&OBEGEAY MVERRERF Y TE#ERL, TOEICES>TERE
Rz g LT ‘
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(e

ELAREIEA - 6) AR 15) - FEMBRR GRALA - 19)

IR EECHETZIARI—/ENF BRI
AfEE ST IER U O DBEMEATEIVRIC
ERUPTWERERE>TWS, BESOLBEES
HREWONMDBROFIREETH D, BEHOW
RICKDTHRIEID T DIED SIOBOOTE XA D
FROY XHEIRENTWS, hS50EXRIER
BESINHUWENS M —RATHIEU. £ 77HEE
DEWYPEBEEG CE > THRABENU T -3y
HEUTWREEZSNS,

SV BENSIARI—/GEREROBERZ
HLBICHTEE S 2 L CRE BN IS/ SR
THIN. —DDEXBEERLNHD, IARI—N
FBIIAERT-B3mMmMEBETHED EXKRELEETRE
LA/ IAEM s R>TUES, OEETE
B ERE RN ORI EHICKRARINR

A28 A2 VERRR OB
EEBE (ESTRE - 4 -
FEEE B (KIEA - 41 /3—) bk

KIEBEORELE 2 L OFET, MLICEL UEREBRN
BMETHARY MIUBEOHEROERDF CE LRI 7288,
FORRC, —FOARROEHEMENRESELEY, —FM
~OEHOBEBVRELTHLORAENR O Z LN mbN
TWVW5, BETIRIERRED—FE~ORKNBH Y. £DOTFH
72 o - ERERB—FRHICBABERZ T ANSMIZR2D T &
BEIBN TV B (Vermeij 1991), F7=, BAERTAT L NDRE
THEENRBE, =y FIREANTEAEZIBBATBOZITA
NARZ 225 Z & L ERHEO T HHERH I TV 5 (Vermei j
1991), Fo—F, EBEEOWE. BB ER, bL
T FOBEOEET, BEIHWARERNH B0 TRV,
VIR DD, L L, LRREN I ORFREZBRITT
ZrEEFELY, FITasEa—F Y Ial— g i —D
DOFMeFEL 225, T L TG6ilpin (1994) O LR 0F
EHRHY, BENCHREEZRERLZARBROFSBE % OMREE
BEWERAT, UL, BV EFAVAERN/NEENHE
MTholelndh, BN RFEREZES LB TET, 20%
DIFFEREE LTz,

F 7 CAEFGETIL, Yoshida (2008) D-EMHEET A 2RIF L,
EREMSICEBE L Z2OEBREFMEIE I a0 2 —F
Viab—varEiiok, SEIRESGREOEELRE,
FERICHWAERRRER IO L ) RBEZRH O ONEFHLAIZT S
IEEESE L, REDOLEET OBLLIZAEREREG IE T,

—fkaEE (DERER)

20104F 6 A13H

A7 — PR RO DRV HEFICR>TH
EUCFDICL > THH DR IEREEIMRIES R,

ZTTARRRTIEIA R~/ DTN OEAR
T—9EEEY 57, Cypridinidaelc B 53IARN
OA—/ROPASEFNICER L. BEREZXK 55 RER
(LB BIMREEICDOVWTRY A XD HEL R 1R
ZREL, RUVWSHEBREANRETELANG
Vargula hilgendorfii, B3& D Paravargula maculosa. 8
BORAKIENE U HETH B Cypridinodes sp. T
3, WIROBEHMEYPETIVbZ T BERFRDIE
REMER(R DI, SHARI—/ X OTREXIRCTRF v
VICKDIRY TV T =7 U KEFRIC L DI INERE
FILL - TRAEETTZ AR ZRIEL I,

TSRO EH SRR % AR TES| L. KR
EBHEAETZETTR >, KRAShITAERE
FARDBEBREHLISIARI—/EORNU I -5
VOBREICDOWTEET %,

ZLCENTNOEEROBEFREDOEIREIZI0% L EOENAE
Ul abismt L., BegoBEEMEN»-EERE
HERBIRE P> ERBR TN FNOEREENT Lz, TORE.
EEBOEBESE -7 “BVAEER” 1T, BRYEHEMN
EL, EYOBEICT LTEMORBENE L, BkSEHOK
VLl VO BEN b oz, T, HEHEOBYOEE MK
Motz REMENEL, ThoOFK EBITAEEITEF
LTWAEEREL, BPIEL D BEIC LT SO D
RNWEWSBERHHZEPALNE R, ThBOERIT,
BICBIESRMEICEN 2 TH, BRENLRELORERIZL->TH
WERRBCTE O AREN S L ETRBL TV,

(FE7230R)

Gilpin, M., 1994: Community-level competition:
asymmetrical dominance. Proc. Natl. Acad. Sci. USA, vol.
91, p. 3252-3254.

Vermeij, G. J., 1991: When biotas meet: understanding biotic
interchange. Science, vol. 253, p. 1099-1104.

Yoshida, K., 2008: Evolutionary cause of the vulnerability
of insular communities. Ecol. Modell. vol. 210, p.
403-413.

* Properties of ecosystem vuluerable to ecosystem fusion.
#*Katsuhiko Yoshida (National Institute for Environmental
Studies), *¥¥Kei Tokita (Osaka University)
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HEMPERER T — & N—
FEERIL - A AREE GOKERETREWE)

R K FERE B £ MPICit, BTN
BRETOTAEHERITICAV S, FOREOHRIT TR SN
FEREERN ST EARREEN TS, T b OREEARIL,
19504 BB X, 19954 F TIZ4HOERB & (1978,
1983, 1988, 1995) & LTHIRRE iz, Fiz, 1990&E{Rkdn
H2000EELIEIY, TUOZNMEEWIBROFNEZIT, FED
MEBREAREES TV s ML > TEREFEROF — & ~—
ZAEBEATE, FEOT —H _R— 2T, TR EREZ
BAERELE LTI LN TE i), 20065FEE £ TITiIR
ok T VN T DI ENTER,

LBL—FT, ZNHOPHT — &2 R—2 ik, EABGE
ATV ESBIZADEBENHRE I, BIEAICIZIAEDOEZER
H— RREARBELER L Thotz, T, BExRFOZMLS
a7 bObETEREENZD, BRORRD T —F R
ARREG T — A THEILTH ENIERAE LT,

F T, 20062ELIEIE, FIBICEREIN T —F X~ 2 DY
AR T DD, B - BiRE - HA1EEL2EDE, =
NETIT, BAF—F_R—2ZHBRL LT, ZORAVICEHET
—HA T, X POF) FAT7 5D —, FEWERT—b1 TED
ET—BER—AEWMETIH T, ThdbEHEETIF—F N—
ABBELTE, BETFT—FR—RF, FLrDF—F_R—X
HEHICER - BERINhA 5L, HBEA 24 L TEEMST
bzl b—ad e F—ER—ZRFHVRAT LI Lo THE
LINTNWD, TNITEY, BERFIERZ T TR, 549

A 30 H AR DIt & A W O Kox
REET ARERERREREER) +
HE S geology &9 Z LiZHA ¥ U AT 18 HieRIZiEE
S, 19 HACIIECE CHUE 2T & DA TH o T, 1907 SEAIRR
Oy R OMEFSPEAROOHEFS T, T0k, it
RPICHIEZREIAR S, BKOHEERBIOZEDOF
WWholtHTEBERTEERED LI ICTHEELEME
Koelbl-Ebert(1997)° Torrens(1995)72 &', W< -DDHFFEN H
5, Mary Annning (1899-1947)7 KO85 E DFEL &, £<
IXBEMERZEEORAL LT, ROWFFEEBIT HH CiEs &
EYFEICED Y DTz,
BATHERMRHEENEZ - CHLEELU ESRBL
TWa, ZH4E 6 LT, KRHZHEN 1879 E, AAME
20T 183 FICHAHERES L UTARR., BRATADZESIT
1935 AR TH D, BATIX 19 iR DBk DOEIEI ITE3
555 I AEYEEOTEIIINED L ZARY TR,
BHIELIRTD, b bROK) b O FE AL ST DfEyFe
BOBRICHZEDOBIAH B2,
ZHEHEZEERAERICRET A0, 2 kiAo
1943 (B30 18) EDZ & TH D, IHREFEXETIThIE
B A MG ZAAIS 50 AEDOTAERIL3 AR TS,
1944 47 9 B Iz AP EFERFRFHME F FREL
UInERER, F Rk, kE EThd, BEER
(1916-1992) IFHERLEN D HAEMFELE Y . $HE¥ESEH
DICEB L, Z0obL, MRET. BRETE. 820K
M AR ORBERH > T, BAE~EBENTETHS,
EiX, 1943 FEOLHDOBBEORNICIER L kit T Ew3E
BB, FHE, <V —+« X h—7R (Mary Stopes 1880-1957)

— R (HESER)
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INEEBHZ BT 32 THDF PEINT — R b —FEEB LEND,
EHRICEIN SN B L RF—FZ_R—2{b7u P 7 MTb R
WX TE B LI ITRoT,

FTz. 200856 Rz, AT —E_X—ADT =T A i A
VE—3y b EIZABUE (BARE' EERY . 2010423 A
BEDABRENE. AL o— FiI332004F, &8T5/,
EM8#165001:. PDFRASOLIRTH B,

SHOBEIT, AT —FN—REN L —EOEAGEE
EDOAL—R7 v 7l R bR TR S AT AR B
THZELTHD, B, EROFHBREICBT HFH - TAD
5ICERESR, EAD— FIE, WX a B, 727 ABKRE
H—EHOERER VAT AERRTAHILTHD, T, TF—
F R ADREREL DR ETED L 0T 50,
HENZEARATFT —ZOFEERDL & LY, SEP, EMERLR Y
REABOHE—, TOT—F_R—ROKEELH > T,

BT —F_N—ADY 27V A FOABICONTIE, BER,
BEEW AT 1o o PN v B —T =2 ATH DI, 5%,
Ba RRABICLBoA v E—T oA AR VT VY O
BERPBEERBETH S, Hic, BEABRTOL O, HAHN
(2 M AR R AR O — Z OB ko BRI TH
BB, ST, T—HLX—RADRr— A Y v NOEEE A&
Wbz, YA FoFIEe, BITAErL LT 7R
LBV A FREHNCTAEHETH B,

! BAFE : hitp:/fumdb2.um.u-tokyo.ac.jp/DKoseibu/jp/index.htm]
2 SEZRAR ¢ hitp://umdb2.um.u-tokyo.ac.jp/DK oseibu/en/index.html

LRI (1880-1971) THD., WE & bizarR{LAOHAE
EFTHHN, ARCEFRITEYEOTT L YRERBENT
BY, HRFERFEDFEETHE L0 L BAOMEFE
RTCROEVRAINDNTER, TEIIEENE LVAEE
BIXRIF TRV L, LRREOFERER - TND,

A M7 REE, 1902 £, PR EMEL Try FUkE
(UCL) & b | Zetk & LTI TEREL 2 TE Lz, 1903 4,
L a U~ URBICEFELUTHERRIT =, 22T, SEH0
FEDToDIT AR BEFE U T E EEHERIE (1866-1952) &
BAPITI2 B, 1907 £ D 1909 EiT, uy FUrEXZHESOE
FEEEZT, AP—TRAFARIIRL-TE L, LEETOE
HAFERIT, INE)IESERIC D - - RETFE R A2
IR RFREE O V. EL DEREREZER LT, 1910
EIZiX, A =T R EEEFORERT TRELEDOEEL
FRRICET 2RI N u s FrEXHEOMEEICRE SN,
AAROLMETRA (19274) ICHERKZE) bESEEL 2 RS
U7efFF= ./ (1880-1971) OFFFEIE [ HARER R OFEY) FR
e ThHH.

Koelbl-Ebert,M., 1997. Mary Buckland Mary Buckland (née
Morland) 1797-1857. Earth Science History, 16(1), 33-38.

Torrens, H., 1995. Mary Anning (1799-1847) of Lyme: The
greatest fossilist the world ever knew. The British Journal for
the History of Science, 28, 257-284.

..........................

* Ladies in Modern Palacontology in Japan.
%] YAJIMA, Michiko (Tokyo Medical and Dental University)
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F—2 NT U TERFL LR
ruy V77 ) RIEMEEREY = — D
R RORF ST & B O DRI & D R

B01

FEEVEST (K - BT - £4E%EE) »+, Kathleen B. Pigg
(7 U FHIIR) wek, TEREN (ZH T AP — &) wkwek, John
F. Rigby (7 74—V X5 FIEKR) sk

ray V77U REE, VA ROS Y KU RO K E T
BHTHEREBR L T, BT EHDOBRBHETHE, LEDE
SHEZ/EfEEAT, HEOWEBRERH D, BIBRLAIVTTX
INTER T, b ol T D RINRDS B2 — R AERARE TR
5, ERORBERT OHEAEVEBEEE TR T OIBNT, £7HEE
ERZET, FEEETEREIRIETHEY OMEL TR T 50K
L DELMEE S PR LFEEESLOLH Y . BEMARELIE
RUBFFEDS kD b TE Tz,

FEE RO RICTE U= bR i, MR URE A —2 b5
VFDI 74— ATy FHOEBSNVARBOAZ LA LR
TEY, BEAFESEOBE IOV, 3 oDEMNBEINT
W5, HEEERERETEILOVTIE, EELNR I T4 XTI R
IR = VHEBBOBRINVLET T v 7 U+ —F—BEND
BRELUSLRRTPICEFEINT: Eretmonia BIOBRFEN S
% Kendostrobus BUNBFEROBEZRE L (WEM. K%
£2009FEFR) ,

LEEEEHEETRE & A-EHORBHIE T TV B
A£FEESE HomevaleialZ DTk, £ OFEMIZREEIZ A T, RE
W TR ORI S B2 /2 5TV B (Nishida et al.

B02 imaFimssgiobsk
A & Y (TRARIIRE) - EZH (ABKAFER) -
FHEMME (EHEI BT -

deEEAL SR LN TFNETRBICE, AE=ROBEREEHE
FEEGIIBESTEZROETVIILEASHLTLS, COEYY
LB, KILEOKIUBRBENESETIIHEDISLEY, 3
HUUBELPERRITRESTEDA TN, TV UIILEOH
BERIL, EYULBOLETOXIUTMS, 12Ma BigESh T
W5, BV VLB TENCE, EELTHS - BEBEHALLES
DOBRKEQHRFAILLHY, TRMSE 1 AL ~E5
HAOELT=(IBZ, 2000). B VLB LESTHDREER -Fit
BLEILEEMEY, BEENSEELEYMERENRESNT
5 (Matsumoto ef &/, 1995 ).

EHUIBETEHIZEEND, SODHEBEHCLIIL0O55, T
DOERETHEAROELRPRIEROEEAZ DO, Ff-,
F2, 83, F4YAUIILICIHMEEREZERE L, Y IILEBLE
PoREREROBEARNRECTE. AWETE, THULE
DOHEMBLIEEROETORH, ChoEEROEEIZDNT
Bt E {77
1. AEMEEAE

AEELBTNEIESBZRND OBFNHKIZHSHET S,
EHUILEBTHBOE 3-F4YLIILOILEHMSFERLI-EIKR
EHEFOELR, QFEYVILELEBOEYVILIIFEERNMSE
WLt BEREBERICEEFRIBEAEREL. EELEE
X, BHSEETEI IR0/, P—LEERLTAR, &S,
HEOTL/SAS5—E4ERLE.

2. B8
D EHUILBTHOLETER
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2003,2004,2007) 2%, % OREECETED DII TR & OEHEOD
BERAE RS T AT R SRR,
FHE T, F—EHOSGRREPIC R o0 o 2BV A5
¥ a— hOFEHFENEEERNT D, va— MIBIC LR AL
TORBRE LR, AHRALEBTEEZEOMEMAIC
Homevaleia/Dictyopteridium@ OEVEATERE N 1 B>, EWO
AT D, BRI, KIRTEL bER S h A AMED L,
TROLAMAREICEET A0 T, RLREES =— FEHED
T UCESAME (B8R BB R o iknb, EROA
M HETE LB O ATEIE Crt, P EhEER A 02 B 233y il
WCESBHL, 2 OBHEOMEHc L 2h—E T 00BN R
EREOEHEFEAFER L TEENS LI IZLTET
D, TOXINRHMEAEEOBEEREICBVL THEEL
pacdomorphosis 238 Z 5 &, HENEEBUTLIEE LY, Zh
PABEESFANSBEOIIICLTEI S WHIEIEREL S B,
ORI, WFHEMOFBBE L ShARROAKEE LR
HREXTE D, Sblc, ZOMEATELZETIERE R, 2
HEEOHBKRE BA THERHRT D LR LR TE S, HFHE
MR RDEEO—2ThHHLEDOEELZH LM T I DI,
AR O P AERERETEDOEREREOWEL | #HEHR
T EIEOEREZOMIITRIT 2R & 225 Lz,
*Anatomical studies on Late Permian Glossopterid megasporangiate
shoot from Australia inrelation to the origin of the angiosperm
carpel
#kHarufumi Nishida (Chuo University), *#*Kathleen B. Pigg
(Arizona State University), *#+#Kensuke Kudo (Sankyo Labo

Service Co), ##%#xJohn F. Rigby (Queensland University of
Technology)

FEIVAVILDILRHD 26 firh, 12 fiEFEELE. v HXH
YFERE, AIN/XHNV/XE, THIRB, AYTHAVIE,
LOOCHATTEANIAREL TR TE . T, 49100
OREHOEER 1T SRHLEER, v FFHEYIXE, AN
JXETYEE, AVSEHAVSEDOAR T SEREL.

@ BTYUNBLEROMREEHRRE

HEEADER L0 R 20 RERELE. IVEESE, MUEE,
FEYISE, &/XF Taxodioxylon cunninghamioides,
Taxodioxylon B9, VWEHEYITILERE, YFEXHRISE, #
VIHRHAVIBAEHLE. BEFOBRLERITYEIIEET
Hot-.
3. E®

EYUIILETITRE, StEHERATEE o £ I Y15
LI AROBER, TN TERRERT, KBIZHHTEHY
FTEEPLNV/ZBEWSHENRZ(EERTNRIEMD, 20
{EERIEABREEZOND, SHIT, E4TAVILOBELEKE,
THEBPAYSBROBBRETh TSI NS, KBMDSD
LBthi=EgiEolEZ N5,

EYUNELRMSETHRIIGERLEM-#HERES
ERLE. Bt Y ISBERELESERIIEROHE=
Eho/oh-HLEOMELTHY. BARIENSOHBELL
TEENDHS. EHUNLELEOEFEYE, JANEITLLBO
FEITFERELRERSETL, LBORBICHEZRLERDE
THEEISHLTWERESEESNS.

THNEHHEFEES, THNEHEIINSAMOBEREOHRRIZE
KEBEEEE> TS EERBILELET.

*Petrified forests in the Miocene, Shimokawa, Hokkaido, Japan

**Midori MATSUMOTO (Chiba Univ.), **Kousuke KASHIWABARA(Kurume
Gity, Shimosato J.H.Sch.), **Kazuo TERADA (Dinosaur Mus., Fukui Pref.)
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B03 PR O A L R w@;w:ﬁtﬂmws OB L THAL BRT LB SERERZEARD S,

PRI BB DRI % Bk
KRB 1 R RSDEAE - AF—F (B
HEHETRS) ™

BERERIFHBRICOMATAE v ZEBER LU REIX,
Miocene Climatic Optimum & [FiEN 2 FLECFEZRIREHOWE
FEREZLDP b ELEBIMAINLTWAIHBOULDTH
5, WMy &BHEHO/NRIBEEDEEETNED DIZHEARED,
B9 R DTS DOEESEL AR T 2B AHEN
FNTHRREENTRY, ORISR & b2E ORI
BholzZ EBGho TS, —F, YEOELFRMEIZDOWVT
X, B/ RBTENREY 70 —TEGBOERBHREEN
b0, 2EOERBHEZE CZEERCEHENELITHoIZH
Lhlcah Ty, P THMN v EBIEYLEPELT S Z
CERLELEEREND YOO, BREDF 7 HICET A EEH
EWE EFVEERBIIELOIERTI o7, BE LK
B LA ORFTEZB LU C, TORBHOTRELRET L
W, 2EHOBEHOBERNICHZ DMy HE LHOXEREY(L
AHEFRF LEOTHREST S,

B LB -FTOABNHBRWE ST 2Ry &ERE
EOTEAWSEATE (LUT., JHERB) 2o/ FiRE
LIEBARTH B, FUBAHBITEREOWERS L UEEPLRD
TRIRHERRY) & B OILERAERY & B0, —EBIIR Ry
&bl ), REBIIHESMEICH LI AEBEEOENL
BEETH/IREADERESHEEE. M REBOERERYE
BYCBLNDZ b, EREMMEDKHMTHERE LI b D L ¥
Wrahzd, EREAE OBENLETLI OO0, BEI L

B04 sregamosfihfiHtoBiEsyEs

L=BREEH

IHREEF* *BE FHxxx (TEXR - B

i%EELKIH’IQ\’Tﬁo)Jw“’/Tﬁ(s—/\ﬁ'g-éfﬁiﬂEp%ﬁﬁ*ﬂ E (%’J12Ma~
Ma) OBEHEMNSIIROELENZEL, ANOBRERBOHM
DEIZAZEALTHONY/ X, T, YFEREBTHHHD
HLTWECELRELRHOMBRANALHELINMNIGE>TLD
(0zaki, 1991) , ¥E. FIHOMN TEICHEWKBRLEBENK
E_I:I HEhT, BEEENZELTLWIBAZ(EESLE, X
RTCEHEHBOBEIEAEMHL, 0zaki (1991) OFELLEH L
ttﬁxl,fa.ﬁ\b, EXRBEEOHEESERT S,
BREARICE, ChETCELATOEEBSENEMN LTS
BFragus@ak 3 0BE, w4 FiHamame! idaceae DREDLEF
I v X A Euscaphis japonicaDFEF, U < ¥ F X Berchemia
racemosa®¥%, AA L aoEG/yptostrobus® s a— PR, 7
Y5 S Fuptelea polyandra®i&F, 77 X 2B ViburnumDigk L
SYXFTECallicarpaD¥s, N4 7 X&SymplocosD i £
DREBEENT, &z, ERXTRIS UV VYIBAugaD B
R, hS LT EBoetmeriaDRE, 15 #UrticaceaeDFEE
)9 X Sambucus chinensisD¥, AT ECarexdBEZE, 7/ b+
5 G YEDProserpinacaD BRI ENRE O oT-, BATIETA
B EBActinidiaDIEFOF A Hh XS Sabia japonica D¥%, KA
WY T EILLY OB PotamogetonD AR DM > 1=,

& % 1% Liquidambar miosinica® B & B FIBE 0 B4
Comptonla naumanni<CAlnus miojaponica™ME 5t IR HEELE
D EHZ, TR ENBHEFLEEOC R REEEZ KT &
EZz 6%50 IHhOBEEBEOLEERE LT, HET TR
2V ERELE, ThbbIFE4Z 7Y, HTEY 1 5’
IV, WFEHA TH 7Y T, L RBEROZOSEEITA
7uTH (5) BLXUOATH (4) T, 727 %8, w28
78y 2% PR, = VEROI, (LA DRIFIRERCIELIE
HEFEDAEREREE A b . Actinodaphne nipponica, Machilus
ugoana (7 A7 ¥F) BIRCastanopsis ? sp. (FTH) @
IWHAERLERM RSN S, ThEOERIBRARIT, BIE
B ERAT ABESRKIC UELIEES U, BT 2 EIELREE
b, 727 A%F RERONATER SICPPEBREEEL R
BTAEERENEENDE Z &S, OB T RIS
EELTWELEEZLND, WIEH‘“E)E DIEMLEEEL, BF
FHICREL SN D EEBHIEOFUBOL O L HWHRBEHERH
D, TR LT, MykEEBEIM/ RE»bHEshk
BELE (Murai, 1976) WIEE D SRLERLEEMBEETND
O, PUBEORE L IXHELNEMEND, MBS LG
HEOLBERNLRDELHRIRITIZ.4CTHY, T0%k
DRBER. BFIAZFOREBOLERH - THENS,
*Floral characteristics and climate during the Miocene
Climatic Optimum: A case from the plant megafossil
assemblage of the Lower Miocene Yotsuyaku Formation,
Ninohe area, NE Japan
“Atsushi YABE (FPDM),

**Kazuo KOMORI (Iwate Geoedu.
Assoc. ) '

XZUVIR ASTYR, 15998, RFBEVORE
KiEAZ AL TOREPLENERICEFTND VL NVEOKRE
ML R DM oftc®, A2 taq F7EMBOHRAORGZIZSH
HLTCWREERZDND, Ffz, ELAOEHREHNGCER
CLRTOHFERTDHITFTEBOIVYIB. N(/XE. X
SR, LATYFOFTIREOHBYITEETA TS I &M D,
BUOLORENTET, HBELTEESSL, A8E24(47
OEBLTVEERRLYIEESHTHERCEERMLT
W=EEZLND,

ROELRNGIFAZEAMTELELELICAVNEET S
ENERESIh TS (Ozaki, 1991) , BRIEF T ALK
RCEAREISTORREOL 21— FEEDIIBEHRDRATRE
RENROM 5Tz, 20, RTBAAZ LI/ TFTHRRADE
AEOCELAEDIDTH AR REShT=,

* Carpological assemblages from the Late Miocene Yagii
Formation, Fukaya City, Saitama Prefecture

* % KOBAYASH| Makiko
sk MOMOHARA Arata

(Chiba University)
(Chiba University)
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Spirematospermum & Schenkiella®
AR D DR OEE*
BIE £ (KWL ERRE) *=

MEEEOBBENCEBERF LR LI BRIAER NI, €
OB DOREBLICEVFIEEHFICE T L, o E i iEiiK
BELLT, EREBECTEEO7n—7 (HEWHE) 2B LI,

% Thhr—F T REOI—a vy REETITIZBNT,

Tu—SORERDHoTmEELEND, I—nyNEERTIT
OFFHA~FFHO 7 v —F it W< orDLBER JTHE
BREMRHENTWS (Tana, 1961) ., T, FHi-LBET
b5 a 7 HEDSpirematospermum B P HRTH O HUE 2 B R
Ra&hiz (FEEM, 2005) , FIE TSpirematospermumid 2 —
oy A TREEL, HFORREe VT BERIE ThH 7. F
2. TRETE VR E S TWiitiEEO FHF AT OREL

FiE, Fza TRBENFBTHDORFEE TH DSchenkiella

THHIEBBELENR o,
< 3 9 B DSpirematospermum : 5 & RF RHICHAA T 5 A

—fgaE (OE%ER)

FIBREDOSEBETH Y . Schenkiellak ta Ehiz (Wojcicki
and Kvacek, 2002) , LIEHEESEEORBTERPLEL L,
v UEERIESHTWE{ER (Tanai and Suzuki, 1963, platelO,
Fig.14. ESIREEHETR) 2. b VB TIiZR < Schenkiella
BTHAIENALMNNI T,

DL nE—uyREETOTOEZREMMELE L
5 LETEHEND Zo>DOHNEE T H B Spirematospermum &
Schenkiella® B ATOR RIIATHTEHHICI —a v "POLERET
CTRMFITINETELONTWL EIZ 7 o —F R
HoltZLERLTWAAREENDH D, BARTOELITHRE
BB & bRTE S (1920005880 IKBRHhTED .,
2—F VT KETOEHFEROLBRBMLETHD, I—uy
2T BT Spirematospermum S S HE L BERNP L BEH L T
WAEDTI =y NWLET VT~ R T RN S
VN, SchenkiellaDEHIZF = a L BARD 2HIB L @b TE
L%, I—nyRLETIVTLRIBHFHRETH 5,
Spirematospermum B3 % 5 S NTo PR A & 13/ UM FLEE S 8
BEREINTRY, a—nyRERTIT0O7 7 VO

20104F 6 H12H

B (fidgtt) »5E&80milE, 88 —15 mm, WIS
W~ 3BEOREANBREN, BFLER SN, S,
BAFER LT EECENE - BLEEMEZRET LIZIC b
LLTRETERP27H, I—uy ROE=ZRMPoEHLT
VW3 a 7 IR OSpirematospermum THH 2 L HH LN L
(FIEfh, 2005), ZOFRIL. HATMENTHY, 9—wy R
DEHEZR - PrE=RTEET 5 Spirematospermum BSRT T
EFTHHL TN LERLTNS,
FREF 8D Schenkiella : Schenkiellabd 3 — 1 v /RO T ERHFHHE
EDrYB (Trapa) & ENTH{LER, B VB TIERL

BEHIhTWS (EH, 1999).

#Discovery of Spirematospermum and Schenkiella from Japan;
Miocene floral interaction between Europe and East Asia
#*+Minoru TSUKAGOSHI (Osaka Museum of Natural History)

I TARETII~¥ T ik mEEigic BT 5 26 8IRE
EHE SEREHEENENLOAMEIFNTF 7 T v o ALE
EEREEGECTETL, S LICHEER(CROBERIT, D
BHERELTEFYHATA L 2EMELE.

HBHT 2003 4 [H 5V MRO3-K04 fiMEIZ L > CTF Y 7
4 IV FRTER &N PC3 (52° 52°S, 74° 05°W; /KIE 560
m) FRAWE. HEREIZICAREDER»ORY, HLRZ
D BCERBIEIC - TBE 13,000 EFE2BH L TWB I &
BEhoTND., HEYPILEEINILARREERE

Boavﬁiyﬁﬁﬁﬁﬁaﬁwé@prmﬁﬁw
EMFIRRLT 7 5 v 7 ALE L BEEREE T

EH OER (BEK - #ERE) - R0 3 (LB K - HIRERE) -
FH % (JAMSTEC - RIGC) * Carina B. Lange (Univ. Concepcién *
Chile) - FESJAMSTEC - RIGC) - FI#4RE — (JAMSTEC - CDEX) -
Silvio Pantoja (Univ. Concepcién, Chile) - JI| E&I (JAMSTEC - MIO)**

Bk B O R P Z B bR B E DS RIKE B~ TR 80-
100 ppm fEH 272 2 & BIERAK R 2 T ORESITIC L T
BOMCENTWD. KD ZEBLRERIET & FD% DRk
BT DEADERIZOWCIREERBESL TV D8, #
—HE REAE LN TOWARVOBRERIKTHS. FOLEEER
D12& LT “EMEEEOE” BETFLNE. REOT
Vi RE CIIEBARE A IR S UEE 40 BRI
RGN D o — R — VR & FREFEA~Ti 5~ —F
V¥R, TRBIMEES CTHRENEEREEPEA CHEROT
b3, EHBREABRKIIE ORBEYREFTLIL10, &
WEESERLELTHIRD 1 STHS., LALINETOF
U MBI AEEERY BB E O —F U IR -
TE Y r—F R — VB TOWEIXIThR Ty, 1
MOAMEEERHMIERT IO LY BRECRE
LRENDMERDD. Bk Y T=TKADOT £ L RO~
BTHDY T BRI O%IBITHEV 14.5-13.5 cal. kyr
BP (2B L(Kilian et al., 2007), PEEMERIIATEK & ORZHER
RENTWS. ZObKITORAEK & FNEKINES Lotk
BREHRTH Y, HREEENEWNI L5 1000 F A7 —LT
DHBEEEZHDDIZHEL TV 5.

(TOC%), REREHE(TN)% HE L, ®°Th-normalization-
method ZFAWVWT TOC, IND 7 T w7 AZEH L. ZOFE
A RBEIZBIT 5 EMFRFEFELREE OB VEIHER
FEMY YA 230 THRLTHILT, V5 v s RE2#EEETS
FETHDH. WREELE CBREROE VRS B RRMIZBT
LT % & REBECIHLEREENS REL 3 LMKR
(Mass Accumulation Rate) & ¥ b EBMZRE LV ICEHEE
Z B ¥ TV 5 (Francois et al., 2007).

—F, BB BBEATOTENRER» B 1gh i 0 DL FE
(EEER)ITRUKE bEFHHC A I o TER L Tz,
BESKHR B (R D e WRERIOK R IZIE b Tz,
b LS IR LEORT ¥ T LA E U Ch RN+
DITHMATE RS EBEZLRD.

*Changes in biogenic component flux and oceanography in the western part -
of the Strait of Magellan during the past 13,000 years.

**Miho Fukuda (Univ. Tsukuba), Isac Motoyama (Yamagata Univ.),
Naomi Harada (JAMSTEC, RIGC), Carina B. Lange (Univ. Concepcidn,
Chile), Miyako Sato (JAMSTEC, RIGC), Naokazu Ahagon (JAMSTEC,
CDEX), Silvio Pantoja {Univ. Concepcién, Chile), Hajime Kawakami
(JAMSTEC, MIO)
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BERHARTOR—) > 7a7 Mo xRl
8500-4000 cal BPOFEXHIHE/KAELEY

B07

BRI ¥e GEHPD ' AHR&H (BIRX) T Xk B (B
BK) P - FH—E JER) ¢ BBINUEE (FEER) °-
WHEE— GEAMER) ° - FEEE T Braintd) ’

BLBIK  FEFEERROFRETOWRE TEIILZIEDR—-) 70
7 (IT-1, IT-2) iDWT, RN, RIS EHEERILE O,
HEMIRFIOMCERAE ETVY, £98500 calBP2 54000 calBPizi iy

TOHEMNPBRELB ZEIT L. FEESRBEORT IR ELRENT,

FRIAMOAEMIMADEHZEE Kok L TR & 3R 2 EmMBEES N,
BREIZA (1986), KEIEAH (1986) , HO (1992) ZALickaa7ae
ERWEHENSNTERR, ERBIEOEPEKEOEE L2 B{LA
F—FPR+ATREL, TOERBRELI 40> TWHiaEW, IT-IIFEX
JIFI OO EEEE, 1T-213% 25 5#9800 nRBEOAE THEEIL /.
BROBUEIER: a7IT-ITREREE E&-27.30 »5ES-16.31
A58 (#8400 cal BP) FCTREWCREVE EVEBOABH 5D,
EREAEESD. EE-16. 3 nfhEN5-11.5 offiE (6800 calBPHi)
ETIRPR-HRBENS 2D, LU TEFRIETS. E5-115
nfHED 5-4. 0 ufhif £ TIXHRES B D 5 HAIR B & EE EFAR
{LERT. ERm-16.3 ofhiEN5-4. 0 nfhEECRE/AANENED.
OEMIBEBRDVIINET, Uy FIVERL E2ETMEGEIRRE SN
W, BEE-L 3nfHEL O BBk OENERENM 52D, [JIH#EY &
BETHS. HEEEIIES-13.3 ofhEhs EET—ERSL, ES
-8.3 uftifi& ¥ AL THUEL /5.

IFPIT-2TREE (EBS-0.5m »5ESL 5 nffif (6600calBPHE)
ETRVIIENSRY, YIoFREDLENRRSNS. O AT
FEIRFKED L)) FE AR EN 5725,

ABHibaaER a7 IT-10%E-14 5 o 5-4. 0 mZhFT, 20

B HEALER & B ARSI BT B R AR
HALLTE OVEFEREE DB
KIEHE - BANIUEL (BEAKY - BARE) =

B08

HEBRIIES FETREEMLAEL, HEEEND A
WIZHAT S, ZOWERIIAREOREELRRERESXXS
—7, BRICEBIERCTETBERICELAREEAKOR
BWrind., =, RBREERIZEEND PER KER
200-500m) DKILLL, KIRRE - BREEBA THEST HRD.

- RFHIED (2009) KX, BAMEREHBIERAGER 300m 2B
BiB% 42,000 EFOJEAFFLABEEDOTLD, H LR
KIEER 750m BT DHER(DF A I L RENC—HK
L, ZhbBHEREEOREE(L-CHEKELENICER SN T
WAHAREMER L. ARETIE, BHROMSEERBOKE
PBIcRY), BECHHFRENSRYL T28BRERT5.
B - KY07-04, PC-1 (B &ML ; /KIEE 758m)

BOKEITH B 14 ka IBBEEICHIT T, Chilostomella
cushmani WEFMICEETS. D5 b, 513-12ka & 85ka
TIX Bulimina marginata 3%, ¥7-%9 10-7.6 ka Tt Hyalinea
balthica B ENEFN—FFHIZER TH Y, FEMIZHEDOHHE
REIETOIDOEN48 ka THD. HI T HEEmICBIT 5%
WA BEENLHEEIN DB OB, Yo H—
R U 7 AHRORBIEES 72 E ORI EESIC L < s
A% (lir et al, 2005), EABEOELL £ EBOEENC
FERIETS. LU S, H balthica ®EBICHIST5
D HEEREICRD OV R Y, EBTREBOEL
RS L2VWEERLRE TWEAmEERHS.

A AHERGE : KRO7-12, PCO3 38 L TN GH87-2, K-B (BEEM ;

— i (OBEFEER)

20104 6 A12H

HEFOHEREAERETDWTINY Ty I XEEREF S5 TFHHT
EfTo7#ER, E4ADORFETTEABOBKLL AP E .
HEERFIZONTE, FE-14. 5~-13. InfHiE TEFI (BRREOVEK) ,
BE-18. 3~-11L S MbA THETL GMNER DR EEZ T S8R,
RE-11 3~-8. 3nTRT4 GHERDOEENHRNEDT) , HH-8.3
wr 5 B TRT] (7 REFPEGINEITH DRI SHTH)
DRFAMBVRENENEN 2. HTFIORFERRIENEEN
SHETFL DENEDER BEE-13. 3 nfhif) RHEEEEINE<LZS
B, BLIOEFAORTFAFRENEWEENSKTIOTNE OER
(RE-8. 3 o) WHERREE SR < IR 2 BHEIC—HT 5. BREK
FZ, BDEERSSNDENS, BEE-11L 3 pffiETKELS niik
LitEEND. :
T o [T-1#R138400 cal BPEICIZAA & 720, 6800 calBPRIfZIC
mEEEICEL, TORBBOERNRBICEAR. 1T-28 808
7Ki36600 calBPEHT, ZORHEBEAEIESKLS nTHD. FEHM
BROBEES ORI, 1) REBEHSRENSHENNREANLE
EE<, 2) 6600cal BPEDWBE #E AXFISADOHEMRE (RE
P Imf2EE 5 ERE 2008) ZiEW. DLEOBRIE, FREMETIEBE
EBEICBNWTHR L TEHOREIE D2 L 2RBT 5.
FHATAWZITR, BEFIREEBEBHEN S OZHMR (ER
164 ERT AR EARFA THEHIL .
51RTHR
PARZ T30 (1986) He24fsE, 95 339-356. KEBTFITA (1986) 5
WIFIBRSE, 26, 203-223. fEREMAE) (2008) SBIMICHFSE, 47, 247-259. H
O (1992), SBIMALHISE, 32, 13-29.

* Relative sea-level change during 8500-4000 cal BP reconstructed from the
drilling cores in the eastern coast of the Izu Peninsula, Central Japan.

1. Osamu Fujiwara (GSJ/AIST), 2. Toshiaki Irizuki (Shimane Univ.), 3.
Itsuki Obayashi (Shimane Univ.), 4. Kazuomi Hirakawa (Hokkaido Univ.),
5. Shiro Hasegawa (Kumamoto Univ.), 6. Jup-ichi Uchida (OYO
Corporation), 7. Kohei Abe (MT Brain, Co.Ltd.)

7K 329m, 7k 283m), KR02-06, D-GC6 (FRiRHE ; 7K 932m)

%9 14-10 ka ITiX Cassidulina norvangi %%, #J 10-8 ka (Zi%
Eilohedra nipponica %, ¥ 124 8 ka LA 13 Bolivina decussata 7%
BB, Fin, ZOBHO Elphidium excavatum forma
clavata & Pullenia apertura DEEHIE, SFFO B ARENHED
kFAESLEHLEBECh I 2R, i, P
aperutra (XFB =7 TR 10ka DRBICHEL L%, 52ka D
FICHEBRLTEY, D-GC6 27 TOENMST (¥ 14-8ka) 1T
ERTH LI TR TS, IH—Y Z7ERBICBITS
P. apertura DA B IKGEHI 900m (Saidova, 1961) X, BFED A
FEEEKICERTEBRETHDL D, a7 TOERHIT
KBAKDLLIAHPBEEL VTP o TEEEERE LTS,
KIS 3 B AR R OBERREOE(L

HAMER MO P BIREIL, 19 10-8ka 2IFIZ, MBRRER
DEBADPEFRINC L VIELLPRATEREERKORE
BT, Elc, HBREBRFBREICHIGT D P. apertura
DRI B Al THEEEED b LEREREIC MR E
BLTERY, WARAHILLD2EBREKOEBIITHEEES
TR #Eh-eEZ NS, ZHUEER IR0 BHE
P BHEEINDHBEROCBAOBLLFIEL TS, &
biz, HEO2TIZBIT 5K 5-2ka O P. apertura DIERIT,
AFBEEKRFRBICETITE DL, BEEXERTERE
DHEKRABHRENTZZ & 2RET 5.

SCEk : Nird et al., 2005, Paleo3, 219, 239-261.; KFiEH,
2009, AARHIEZESHEBEER, 116, 75, Saidova, 1961, Instituta
Okeanologii, Akedemiya Nauk SSSR, 232 p.

*Qceanographic structures in the northern East China Sea and the
southern Japan Sea since the last deglaciation.
** Takeshi Oi, Shiro Hasegawa (Kumamoto University)
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mENRBEOTHER—Y LT3 T7HEH
MEERINEAR S I—FDIA 5"

HYRE (RHERIARER ~ REEE (WHHREN
BiyLaiDE - HhERE) - HRER (REBX - #)

)| AR A E T OBIRESARIZB T, 200961 R—Y
a7 REBAIE T 205 HIRE 240 H6miZ A1) T, 50cm
B TH{be ARE R ERE . "CERBIBORKR, BRE
24, 40~24. 50mT9150440 yrBP, VEE20.05~20.10mC7580 %
40 yrBP, IEEE17.90~18.00mT6850+40 yrBP, JEEE12. 64~
12. 65mT2960:£30 yrBPOEMRMERNB ST,

FANT a— FEEIXTAN S (1) Callistocythere
alata¥ L U Parakrithella pseudadontaTHEESIT b B8
AEEEOWREICERTOIAR NI o —F5 (BE2L 5~
19.0m) ; (II) Cornucoquimba tosaensis¥s & UNAmphileberis
nipponica THRAE-SIT LN A E DHORLRFEWIREICAERT
BFANTa—FEE (FEL8. On~16.5m) ; (III) ¢ alataR
L Wloxoconcha viva TR b HBREEREOMIREIZ
ERTBHARA T a—F# (FEL6 0n~12.9m) ; (IV)
Bicornucythere  bisanensis- 3 X OV Spinileberis
quadriaculeata T3 b 2 NEHEEOREICERT
BDFA T a—FE (EEL2 5n~11.Tn) ; (V) Pontocythere
subjaponica¥s & (N Trachyleberis scabrocuneataTHEER-3
BNAREHOMTHECEETIARA N a—&F (FRE
11. 5m~6. 4m) (ZERBI &, EALIZ Ao TERMARREICE
T3 EBREALTNT.

EERBEENSREE AR KEOF LR

BEANSZ -EZEFHEOBE

FRER - K - pRXE (BRX-%E) ¢ -EA
B— (Fhiwrans)

[iIEL&HIZ)
HEOIREKIBETIIARBEEI bR REREZIIEN, EX%
b8 ORERMBE/RI TS, E-HIEKBERLICIATELE
SR EAKROKBOBERETSE, IREKEOKZIRIMET
LTV AL IEMEN TV (e.g., BFRAIEH, 2009, HIZHESS,
117(6)) » PASHMERIRDBHEL T, BBRLLEERBKIIZDES,
ERJRA~RIETTHERKED, REBEOKEE EBWEE~E2
RENEBIIRA B AL, TOLDEBKOBBE LY AL
IR EiE TS HEBELLNTWA, BERILEER L,
R Tham— oL LT~ /73— AN ZERE I 0E
I (TEEID)I199THFE B ITRE LI, LU, ZOEEBIRER12
FERBLEREZD> TOBRBL TSR, ZORIGERBOAER~
5% 7 BRI BB T DUV TE, 1ZEA LB, BRFIBIAERERD
EZDWTH, 2XFHEOFETHS,

(BERGREEDREE]

FERICBCEERT, BREONRER 1.2km S50k E 1, 200 5
m* R SHUR O K AR EO D OMRRE L L TRES TN, KB
15mT, JEEAKE LEAKERFFIZR AR, KIEK 5Sm OHELRS TR
GLEBEBARE LEARREASE, T3, ZOEHIT 12 5 /AT
RBIDWCREIEN TS (K1), RERTH CRIDKE~T-12mTE
GBREBEEMEMTIZEBEREIN TN,

— i (DHEER)

Z D5 BIFEE20. 40~20. 50m (758040 yrBPHIT) DFEEM
b, B—fABLUCE_MANZRTHIZETFINTL
pseudadontaddiE bz (BEEBR). AR N7 a—FDIA 5
BINET, BEHE~SHHTOY 7F A MORREOKERD
= FEOEENICRBRINTWAR, SERETL S
—ARREN Ly PEREBEEDEEHEEYTF LIV B LA,

2T, R A O« R E S
BERD G, BE CIREFEINI
< WERIRER S IR FEHIIC PR TE
SNTAERERREER TS,
ZhoiE TorstenB LA HEAR)
TN, HEFERHF A LAY
—VCEYOELZERRS
TeDTED IE L LTER
IRTWA. LhHLaRb,

[OrstenBLAFEAR] DR D '
A OWTIRINE T E SN TER. &iF, fTEIE» (8
AEEDFR20BEELBEER) X, OrstenBUb A SRR
Y ANCELERINEE L TBEYIED" e U UR RSN,
NBLEMOERE —F 4 T LIERBR, ZREREShIZED
9 [Cesspool Preservation {Xft) #BE L. TEOTEEYN
REFIIITo TN b OO0, TOERDLAFRATRREEN
VoA A RTa—FDI AT [Cesspool Preservation {RER]
THATEXAEAEERLY, ZORREI I T TRLLEN
fECEATER KA ThHELbL LRV,

|
.
i

#Mummified ostracods from Holocene borehole core in Oppama, Kanagawa
Prefecture, Japan. *xGengo Tanaka (Gunma Museum of Natural History),
***kYoshiaki Matsushima (Kanagawa Prefectural Museum of Natural
History) & #®**Haruyoshi Maeda (Kyoto University)

X1, BERILERE
(iR a]

BEREEEBSRBEN TOA AR T LI 3 I, SHERBIZE

HEPIENCH SN ABREEE D ECF | #ul, 5 5 T
BRI (TR 21 48 9 A ) 24T o7z, SATUNBERIE A DHERE B DR
VN ST-1, ST-4, ST-5 LHERRE L DBV ST-2, ST-3 BRI R TET,
IOMRR, BERIEBEENRESNE 199746 6 BETO 12.8FE0
TEREN, 5.0-6.0cm(ST-1.4,5), 3.0-3.5ecm(ST-2, )3 EbN 7z,
[#58]
BB, A CEAEEERL TV, Bb AR RERI,
B E RIS B IEOST-3TH, 19704812 3055 19804 R AT 1T
EZoTWD, ZOFERICBITAELUE, EXEORELFLERD
RN EL250, BEXE S TAIIITRS, LIehioT, ZOHES
i, EREE S 0B EEORBEE(LERLTWELOLALND, B
ERIEEEESRESNEROMBEREMORTTT 2L, ERNSID
EHBEEEOEDNNSL, TEREEFAOBENOERMYIDEN
BEBKFRPRETEMERUTNS, 2O DEFRIEES I,
WERFOFLEOEEELFSA TOBIENELLND,

K2, HEHRBESFE TR

* Environmental assessment of water density dispersion machine by means of
foraminifera ™R. Nomura, A. Tsujimoto K. Nakamura (Shimane Univ.), ***K.
Fukuta (Nakashima P.)
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VERBAEN N E Carditella iejimensis
DR R A — AR EHDHESL
WAREE (R Uy - U= « Do) - RREGFK - 3 - 7
B (R ETD - ABFEA (EEREREHERRER #
e - A EEE R

Carditella fejimensis i, THEEGHLBOWEEIREOHIEDRE
BIEBRART A KA T, &5 - BRI33 5mn AT T, 5% 100%
T A Mbiy, EREERY o TR bEROREE
BoD. £ 2T, Kitamura et al. (2007) & Yamamoto et al. (2008,
2009, in press) ¥, FEREDELEROELIEFELALL (80, 7>E5EH
ORI EORBKEBEEETT HPREToTER. ZOHKE,
(1) & 800y, FXEECEEHIONBERE RS S, (2)1B% 7,000 €/
D 60, IR b Ly FIERD By, (3) 6,300 £ERiTE
5,550 EANCEFICE § %0y, (BIR & SR A~ MRREL
Tz, TEMHEBALRL. EH, LVEREOKEBETEITYICE
C lejimensis D TRBOFERE N Z—1) & T8%0,,, &KEDORHE
BRERTAINERDS.

I B OEER AT BT, GHLE/INRRE GKIE 20m, 54K
1B 24. 6°C) CRHEDORRBIFEELITRY, FREFREOHIA L
DL 8 B0, ZBRE Uiz, & BICHHLERIARE OKEE 30m, £-FHIK
B 24.3°C) L/NRARE CTRERLULZERSE lm Y EDOAEROSBRO
50, BHB L.

FARREIFER 2008427 B 29 HE 2000466 A 3 HIZ, &
Inm PA_EoD4 B 2500 UAZERAR G - B L, W?#)JE@ 56
HE(200946 5 3 B~7 B 29 B), E#53 A(2008 47 A 29
A~9 H 20 B), 365 H#(2008 47 A 29 B~200947 H 29 H) D

B RBIC IS DB TR ok
RIEEE -#$5§F5é7~ (BRK - BH)

B RIdMEMg FREIC L W RRILENETHEROREF
0%&’]‘@%&@@*@’(%5. Eﬂ;é\ %, FOBRORFRIICHE
2CalR EORNEEFREREOTCICBEDOKNLIRVIAALT
BV, BITEENDIMgRSr & Wo LB TREOEIIHERED
KELAKDOME 2 ECHEINDZLEZLNTNS. #oT,
FORRLENTFT, AREETOMESTRE L LTHA
ThHBH. TORED, TOROEHRLMETROBY AL OER
EREENICERICEERERLE.

BOTRESIIL, BEEEBENLTT 5 ST GHBR—KE
IZiTh TE M, 34, Morishita et al. (2007) 12X D
Bairdia_k %} 0 Neonesidea oligodentatall 2\ TR DME
TERSFVAESNE. TOHREMg e SrOBRNORBEES
BHNTRY, Mgl StD AR/ — X3 oDEIRIZ ST b
B EBELMCENE. —F, B (FME) ICythere LH
@ LoxoconchaB3TEIZ DWW THHE L, BRANOMg - St 57~
F— U AERIC ST B D Z L BB L NNT Lt E 1y
E OB EOBEND, THOFRYEH L% TIXREE MR
HoH L, EREOTERSAR Y — /@@wiﬁﬁ%iﬁ%w
E EER, BARY) KEoTELTWAAEERHD Z L
PTRBEN. RO/ SNV SIIC K D ETRE L RER T
OB, TREOCHECFATHILENS—FHT, T0H
BERODFPHEEIBICL - TRERIEOBERH T, &
Wﬁ%@?‘ﬂjgﬁ ZOWTEETH I L, TOREEZA L

ZL, &Y ERELREBEETIC OB A FEESSHDS. LL
%TTEF:‘U(DF% 122 E# (Bairdia L%, Cythere E#}) Zﬂ
(Bairdia®l, Loxoconcha®l) 2BAEDFEEDHICE IS LD

COEE%E)

B2, SERORERND, ¢ iejimensis 3ELEIXbHE
LB BEL, 3 5m OKEXETRIZETION I ELE
T EDahoT.

BRI — KB OERR. 3 > DR A HHORERL G
B 61805},ell FRELZ. FEMOBNCRBWTE, REREE
§ %0, KITAERHAEERAED NN LD, FAED
8 0,001 JiﬁiF @;@smsonmw%@ VNI R s, £
LT, B~ HIE & BHEORED §20,,, & FHAFOFEKIED
B, BLTD 850, —KEHREXEERL
T (C) = (22.68%0.8) - (1.84%+0.35) (8%, - 6 *0pser)-

28, R OUKOBSRRALELL (6 0, (IERER L g
0. 3% & BB TH D (Yamamoto et al., in press).

1% 365 ARAOREEEMID 6 %0, CHEAT 5 LEEAKRE
FICENRE Y, TR ENRREORRLHEETD. £, &
RO 680, FVINFRET-1. 0~~1. 6%0, FIRFE C-0.6~1. 4%,
FREED &, FREOWEIEOZET 0.6CLEH SR, MAEOE
PHIKIEZEQ. 30) IIHE—BcT 5. —75, MREOERD § %04,
DOEHENTARITEEIEL Y b~1CEV. THEINBOWT
FERZICERICES 270 L Bbhd. )

EREAB &, 6,300 FERATE 5, 550 EERMICEZIZE §®0,,,
A~y NOBREER KBRS RIT, KR TEH 3~
SCENWS BELRIRRL 122,

*Establishment of paleothermometer using the oxygen isotope ratios of
cavernicolous micro-bivalve Carditella iejimensis.

** Nagisa Yamamoto (Marine Works Jepan) Akihisa Kitamura (Shizuoka
Univ. ), Toyoho Ishimura (Geological Survey of Japan), Tomohisa Irino *
Urumu Tsunogai (Hokkaido Univ.)

Thh, 2FBEBAEBRORERLBERROMY AL
DEFROEMIZIE, LV EFAFEEHEPL, hoSsEEE 0fk
BELEBRERHNTILENHD.

ABFGRTIE, Cythere ERIEFHICIEB L, 4% (Cytheruraf,
Hemicythere®, Leptocythere®t, Loxoconcha®}) 4B6FEIZOVT
FRENREF 7 u—T <1 7 upic L 5FRNDCa, Mg, StD
TRy PV IIBIUTEEST (wi%), EERETRMEICL
BETE OBMEEOBEEITY, TORROMEBLRSMHL
BREEOEENEEL L) —BNICHLPETH I LR ERNE L
7.

FORER, BROTESH NS — LV RETHEOKELED
72 ERSESEOREOBH A TEE L TEY, ORMIOREM
ESr&RTEEER (Outer Layer), QA0 EMg « (ESr& 7~
34818, (Marginal Inner Area), @% OMOFIEK (Main Layer) @
3514313 B = L ASCE, Cythere - & Bairdia 18} B B CHESR
SIBRERSTWZbOEHE— L. 72, Main Layer Ti, &%
DR L ORI M5 1 KEMg ¢ BSrE R TEESAD
h, FOMERITRETE OMMEE DR TEDEV AN TH
Y, BOEREE L BEELTWAAREENHS. EBIZ, Cyrhere
Ll & Bairdia L BT AORRANOMg & St /38 — L ITHRL
T 53, Cythere LF B R OMg/Cath iz 2R FHTIEWMERIC B
B EBHLMITR T

< BRIk >

Morishita, T., Tsurumi, A. and Kamiya, T., 2007. Magnesium and Strontium
distribution within valves of a recent marine ostracode ( Neonesidea
oligodentata) : implications for paleoenvironmental reconstructions. Geochem.
Geophys, Geosyst., 8 , d0i:10.1029/2007GC001585

#Distribution of trace elements in the Ostracode carapace.

##Mari Ohata, Takahiro Kamiya (Kanazawa University)
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Hanzawaia nipponica® L3R [BI{L AR -
DR EE*
b EXR (&K B -
R £ (EEK-EEaT) s

[Tt wic]

EEFLROBE - KERMERIIREZO 2 EEE ax v
— ¢ LUBLFIAESNTETWS, #Hi, BRESRELAFILARD
BREE - IREBRANMAELIE, BEOREKEESCEBKIBEDOLE
PETTAEDIEBOTEETHS. LnLAans, BoEn
EHEE T, WK X B2ESOEECEHRKBELDOZE
BESINWTEY, BEEEEFLRORMELOHENITISL
<72V, BEEEAF LR OHanzawaia nipponica Asanoid, AF
KEEFORHEETOBRER OKEH50~100m) THLET S

(Frl, 1980) %, ZORIZRFINIBRFRMELI AL
BN & 9 IR THD. F2C, LEBICARY
DBEDH. nipponica & % DE EAFIE DMK OB IR FIAL At
(8%0) & FNENL L THIT L, I EEEOKRET 21T 72,

[3H & 2#r]

BRI RBETRROEEAEH VT, HEED
B A b BEMAAME AT CRERBEE LT a4tis (St5 (K
B43m) ,21 (72m) ,25 (106m) ,26 (213m)) 75, RI R~
VR UFATEHRERILE - TRBHENIEE L. BEESH
THBRHORBIonZEIR L, a— AU HNVRELEZET
150umEL ED K& XDH. nipponicaDEBBIE LB LHE LK.
EIR LA L B0 02 B E St soPime THM Lz, %7z,

B14 F®XREALBOBRAL T EOHRT«

AR o GRk-HE) - E2ESE (JAMSTEC - BioGeos)
BEmfE Gk -3 - ®mE-FE GER-B)

ARLARBAKEDORL D, ZORIBROBENEL, L
ZMTHEBHEETH LD, LA L LTHBERICRAHR
FEND. (LREEEDERBS2-DOEEDOHELTHLD &
iz, BEROBEFRECOEBERHL TVDIED, £0F
RALBREFEMT I Z LT EYENICEETHS.

HT AERAREIIMRACER LEAEEZHR L L TR
BEZRET D, ZOFBBEISRBER Ay Fr—Ur 7 &,
FERCRANS VB ERD, TNHREETIHERORE
RE, BEERRHERLLCNB I SRS NE S, LA
LTRBAZARE, BMEBRERR EXES, Migics
BAFRACHBEOBENREL D 2B DT, EOWME LT
NEZ AT EORBBBETH D, I THRFRTIIRNRE
T EBCKEDEENSATFTE D Baculogypsina sphaerulata (8
W) & Calcarina gaudichaundii (KEGOW) O 2 BEHWT, BiE
FBRAHD=ALICHT2MREBRLEDIT, BRI EE
FRHT LTz,

ER L RBEOMD 2 BIZONWT, B THREBTM L%, +
YRATHM L, ZOBRICOWTELEEAALET 14
V—va i oTHE L, #r_0BEKBRERRE, 0K
BT LB L TRBRIC T BE LT, FES & bR L RIC ST
L. EE»DIIKBERASZ A2 2S5 eEo%, WEMD
BRBEHRANZ R B2 ea0ES 2B,

ER. 10000 EEORREP S, 59 2mg DKBEEEERY L
20mg DREEHED B LI, KB OB, #9 3000 B 51,

— iR (DEER)

20104E 6 H12H

200911 AIZ HHEE D4R G MR E BRIERK L, ThEho
8%0 % IsoPrime T4H4T L 7=,

[HER L ZE]

FTAEEOAM R T TH 5, H. nipponicaD ERBENEE SR
7=, o T, HEETREASRL & HAESmD H213mOEHIZ
12, AEALTEMICALELTWSZ LSRR &N,

B4 H. nipponica 80 (PDB) I, St.5 T-0.89%o, St.25 T-0.35%o,
$t26 T 0.68% TH Y, MEOHKDOFITRL Y EVVEZRTERM
BFRLE. —F, £HEAOHEKDSE0 (SMOW) 1X, 3L %-02%0
~03%TH Y, HEPEEIZL B850 OEITIE L A CBEX
higholz, £z, #BAKDSPO IZTEEKMIT 0%IlTEVVERZ T2
ok, HKSEPO ~DOFJIKDEEIIFIFER T IRETH
BEEZTRW.

Zizxt LT, 2D H. nipponica D80 §X, HAH T 1.5%0
PRBIAENPRDLNZ. ZD8R0 OEWE, HEKS®O DEW
TR KBOBVNC L 2EER b b RENVWEEZLNS.
% Z T Craig (1965)72 & OKIBHERE BT, KEELFL
BOZNENLO0 FEEZHAVTKERELE L. Eohiz
EHEDOKIRE LS OFETEKBERT—F LB LI EE,
AEITEANRKEBLIURESFERLE. LER-T, H
nipponica D¥&E, BAZFNCELICE U CEABOHEK & RAETE
BT TSI TWA EFERSTLND.

* Verification of oxygen isotope equilibrium in tests of living shallow
water benthic foraminifer Hanzawaia nipponica.

**Shigetaka Kita (Kochi University), ***Minoru Ikehara (Kochi
University)

1 2mg DKBEEEEY L1 6mg OTRBEMEEHBY BB LR,

BOh B KENEES Y SDSRY T2 YAT I RFLVE
RIKBCTERHELE, MELLLOTFENELRD LOPERMICE
BEh, HERAY NXEESNRo7z, L L, Stans-all
PRIZEY, REINVVTLAOBREERCEELLELBNT
WBERMEZ N OBEIRB S NIz, PAS BEORKR, ¥
ER DN TV A R b o Tz,

TEEREDZ OV T, TR LB E T o 72 1%%IZ, SDS &
VP2 U7 RAVERIKETERLEL, MELD 10kDa R
FERBITR100 kDa L ED AV FRR b, Stains-all R
R.100kDa L EDFZ Vv R BIEXBMES R ETHED Z EFR
BEhie, PAS BRI LBEHAMO L AR I H
ST,

A OBREER TIE, KEEBEY V7 EREE R
EHEHEoTWBEEZLRTVAR, FHLBEIZEBWTIE, KE
PEBRPE Y T BIRER DR, B UATRGHEESF V7B
DFREFNTIZZ, B CIEAE AT 21T > TRF LT
WBR, EFCBOTREES 37 BRAET 20O T,
BHETHOTHIN VT AL EOBAEERTEL AL L
v, FILEOBREKEERZ, ESHHOTL LIEHDRA L=
AAEBRALTWAREERH B,

L% BRAF VA IEOT I BRI EREL, FU0E
DOREEITIOFETD S,

*Skeltal proteins of calcareous foraminifera.

** Jsao Sarashina (The University of Tokyo), Takashi Toyohuku
(JAMSTEC), Kazuhiko Fujita (Ryukyu University), Kazuyoshi Endo
(The University of Tokyo)
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FARME BT RO £  ITHERY T OB EICR LT
EOREEL LD, BILICRARBHHELO2LEENLTHS
(B, 2004 ). LALZHETOENKKET 2EKBRER
AT D%  WERFERR R CHOTRHEDO RSV HUSE
NEOBETHY, BEONSWAXREAOBIEERY DO
FBatE B IBOBRBR-CHT (BEEETOFE) Lo
ERRZEFIR ey to, Eiz, MBRME R REBEOBRESSS
F B DRITHFEL, TRICER T 32— IR0 EICE 3L
LOREDoTz. BB, EWEED Yy FRET O FTREMES
BRI STV 5 = & (Schlacher et al., 2008)%E 25 &, {RiC
# 10em~E8 m DR 7 — )L TR ~BE 7o R O 58 O ER
BOEEN, bLOHAL T EORERETIOMNER
0L L bhroTWARW. —F, BUHEEOTTH 10m
BN BAHEN ENEEERS NPTV L
HEWE., 2 TARECRERE I TOBELZ IR LD L
T AHRERYS 6 Mk CHRIREER RORELITo /.

T ORERIERE - 1855 3 B 47E (Microloxoconcha sp. 1, M. sp.
2, Psammocythere sp. REIEFE A) OEBEVBEHL, Zh
b DREOFKEFSRVEREANTHBRIC OIS Z & 23K
Uiz, bbb EARERTY THEROXFEEANSA] Bk
SZLTWBEDTHD. [FFRFICEE L 2m B 2 ARMO
BEZUB LI A, DABEDE F2E~HKKX5)
155600, [T HREFOEEL, Bk E bEDT
I<HEPLTWAZ L ibhoT. TEHRED L FHERI W

ZEDEMHKIIC

K& B (FHE-#E®) it
(b « KE)

PSRV - N E:S

2 (BHE %) - o B
- gk Ao GRALK - )

A #RgR

B16

BRI, (LEMRITEATNS—FT, £L LTOFRTHLTN
T, ZRBIZFRRANRSV. LirL, EEOHETRBEROZ MR
BE, BRE, T/ TYTRESERBEOBRENELEL TS
LR TEI. 25 LB, 128 A EXIMRZ & ORE2EE
TIFTONTEY, BLRER TORBAOEERFICOVWTUIEEALE
o TR, T, AR CIALEE R O FB CikEi R
EEEL, BEAKRICBT DHBAOEEREOHETLEE L.

FUBHZ, 20109F18 13 HICALBEERFHEMRE L X SA0E2N1RME
IZBWT, JLHEREREIRM(41°06°'N, 144°16°E)T, H-AV60 umDVMPS
& BIKER0—3000 m2> 5 12BOSHERSEEIC X v BT, HERBHT
2%DFNw ) VCEELELR . 0%, BHEHEGEMEE AV
THREL, /a7 4 aDREBRREND, MIATOLEREDE
ELIRFEMMET L.

BEEB IR 11 BOKEBRD S 5, Spongodiscus sp.OFIRLE D5+
BiiEBBEZFEENE, Spongotrochus glacialis Popofsky 12 & B H &%
HORIF & FER LTz, Spongodiscus sp. & R D E G B 80IX
Dictyocoryne profunda Ehrenberg CHBIEE N, £ET BT I NI T VYT

OB )
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LR RFIRBHNCE S EBAMORRMEBER =L 2 5,
BWLZEGIZIS U CRASKFEBE T 5 AR RR Sz s,
Dpd b 2m BN 2 BRI COBRERROREEIIZ D
ZEEYR—-PITEL0THS. RS IHEO 20m Bihiz 2
BRROEELR IR LR, IREROEHBET 812
L OO HREOBTE, HERE, HESRIIRE
SERBZZ ENbdotz. #oT, BOBEARICHEKET
A8, 1HROBEBR»DHIROBHECHERH LI,
(BB 2RALDDORBYE VS,

S B km PLEBENREEREEO 5 SDEREFASR, T0O
SHLD2AFNEERERFRER. I b OFEERKEN
DEERNEO—RE R E R REEENY, Microloxoconcha
B, Psammocythere B L RFEIERE A O 3 BOBRBAEDLEND
EE HEFEERBWI L, Microloxoconcha BIIEE 3BT
FRENTA, Psammocythere JB L RFERE A FZThTh 18
DHThode, PERELVHBEEFERFVE VWO TERLR
RIEARBERETH DY, SEHICL Y FOHISEEREORS
BRRDZEVHTFEBELRTE.

Schlacher T. A., Schoeman D. S., Dugan J, Lastra M., Jones A., Scapini F.
and McLachlan A., 2008. Sandy beach ecosystems: key - features,
sampling issues, management challenges and climate change impacts.
Marine Ecology. 29 (Suppl. 1), 70-90

B 1, 2004. MEFMEWNELHEDY  HREBEREZHE L
T. {bf.75,1823
* Distribution and the characteristics of interstitial
Ostracoda in various spatial scales in Noto Peninsula,
central Japan. ** Masato Yagi, Natsuko Takagi and Takahiro
Kamiya (Kanazawa University)

HETHDZ LB Gho T D, ZIhb, Spongodiscus sp i b RIEED T
T IR TV TRFELTHDERMENH S, S glacialis FBRLS DRFD
FEBRINE, FERECHRLT0T, FNEOHERAIZMAML 1O
EREFEETDZLEFT. LaL, AEREEOEHU EPRER TR’
felgy, HFEFH>TWTHE C6BEEDB DRV END Anb, &
ERDOPHRENCBEERRBETES>TVE 0N, HEFAELY. »
FHCE L, BENSICEENFET 2 I 2R TE RO 11 B 2
LD, SEEE LEHBRORENEERBBELFH 2T,

ZHZDOWT, TFRO 3 DOMAHEMEEZEX T 3.

1) FERAKBUICAERT AMEHRIE, b o b L EREREL R R WER
ZV. BHARTIIEMEEERE WD, FABEICEL A2
THLEZXTWIT 3.

2)  AFEE, EEEENVID. BRETE, £FCAFENRRT
B, RERIEERHBIEEDAY v FRRV. Zokd, K

BITEEE B E BRI L TLES.

3) AFTHARBWLD, HEBRIIFETILOD, Juur g
NVarkoTHND.

ZOWFRTY, BRETEISTHONZERETHY,

DICREGZDOHRICER TR E 525 Z L3 iEsEN 5.

[ 3 220
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MpAE D b AT R B DM, (L, £
$hAKE Gk - 3)
- ) - ORI (BER-H)
HMERARE —F - HBUEHEERRRY 7 —2E —

BL x HAMMERESRE—F

B17

HE RIS EEORELLE L, BECHECLIESSHTS
MBS 7 T, SFRBEER N T I 2T
B, R7AS5U7R, 7 V7H, 2uF ) THEHZEESEE
TS, BMESLSEULAERL, BAROEHREZBRICE
BHRITAZIENTES, LML, HEhosEEomRiaiRe
nNTEY, BRI LMANGEEORED L D RERNRERD
RRELTWS., Z0kd, BANRKRETH, HEEFEOR
TR, AENERRYOMARETOND. SEIL, AL
ROMBTZIT OV TR 21T o 72 (Suzuki et al., 2009 T—EAFK
HEH) .

R R O DR ENE, 2009458 (I E RS E AL, 20094
1A ICEAEM BN, 2009128 1218 - SIESFE, 2010
1P ICIEER R TERE LR 2 A . BRSO DAPI
L Hoechst 33342% AV TC, & - BERFORARELZIT,
FEHE MO UVEIR H 5V ik SEEMEI X v, Ak
NOZEZBE Lz, BEL-ERII0ES B2 5.

R OREE, 0@BRECENSTIFARRERRECEE.
THYEY TERERTERTRCORBTHEMOE IR IS
SR Thol. TNONEEBRORBERENLLITRRDER
MBS B 0T, Aoz rEibhsd. ausd ) 7T
I%, Sphaerozoidae®} & Collosphaeridae®t 2 HEtC&, #HfE~#+
{HDHBEEE % central capsuleNIZHER TE 7. ZhbTH %)
FRBHRABEOZN L ITHRICKJTE S, XAFAFVTT

— ik (OBEER)

i BE-Xe B ExR
- RRARFEHA

[A] »

201047 6 A13H

13, B TERNICEROENMIMET S Z L2, SFEET
DHEHILCTCHERTERE. LI LT TH Didmocyriis
tetrathalamus CIXE X EZHERTE oz, TEZ I T THE
Acanthodesmoidea, PlagiacanthoideatBF} T Y& 5Es8 L, EERRE
DintracapsulumZ FFAZIIIL F - TV iz,

U EoBE»D, BREEOMBEEOBRIDORES, 1R
K4 CTX 7. Hollande & Enjumet (1960)iE, A7 2 F U 7 ORI
BOWR - WIS LAV E2FHEOT 3 &N, EF
LOBEND, HEROHMBEEORR, B, BTl VIER
DOHFEERTEDY 552 LRI L.

MZOTR - RELHERMEEREKT DL, 2ETHS
ThyEITEeanF ) TixEheEh, BEETHHATATY
TLTEFIVTEZIRE—%EY, ZRORBIIIELEFRET
hotz. &bz, anF Y TOREEL S MEZOREND,
B - BOMAETE - SERR O ThalassicollidacFl 2 &, $4% - BEFAER -
SHIRERE B & TH%-S 17 b 5 Sphaerozoidae B S HE L, %
B - BRI - BRREROCollosphaeridae B A HBE L7z L E X b
3. auFVTOI0OEEE, B BMRETTES VT
LEHBA LI & &, a0 B - Lk ok,
FLANTOBEKTho LR STOND.

SEIOBRAT, NE - OK~ZHicKafE (aeX ) 7
1#E=1EK) oKEkRERE L. ZHFTIERITRS
DHRPOTEOT, HEBIZXZOX S REFHEE Lavg, W
ERTERIABE L ZWVERBIELR > THWADRE LA,

(£%) Suzuki, N. et al. (2009) Distribution patterns of the
radiolarian nuclei and symbionts using DAPI-fluorescent. Bull. Natl.
Mus. Sci. Ser. B., 35(4), p. 169-182.

Deep water macroids and associated serpulids and subordinate encrusting smaller foraminifera coating

B18

ichnocoenoesis

Yasufumi Iryu (Nagoya Univ.), Davide Bassi (Ferrara
Univ.), Marc Humblet (Atmosphere and Ocean
Research Institute, Univ. Tokyo), Hiroki Matsuda
(Kumamoto Univ.), Hideaki Machiyama (Kochi
Institute for Core Sample Research, JAMSTEC) and
Kei-ichi Sasaki (Kanazawa Gakuin Univ.)

Macroscopic and microscopic borings can provide an indication
of water depth if they can be attributed to the action of specific
borers, particularly those associated with photosynthesising algoids
(Bromley and Asgaard 1993). Several studies focus on
ichnocoenoeses developed in coral reef systems with respect to their
ecological significance (e.g. Bromley and Heinberg 2006). In coral
reef settings, the ichnogenera Enfobia, the work of the sponge
Cliona (with algal symbionts), and Gastrochaenolites, produced by
suspension-feeding  boring  bivalves, commonly live in
shallow-marine rockgrounds and hardgrounds and in firm,
compacted, but unlithified substrates ascribed to depths of a few
meters.

Here, we report on a case of deep water macroids and related
ichnocoenoesis from Kikai-jima, east Amami-o-shima in northern
Ryukyu Islands (N 28°14°, E 129°50”). At this place, macroids occur
on current-exposed parts of the fringing reefs foot in discontinuous
belts from 60 m down to about 100 m water depth. Three
ichnogenera were distinguished: Entobia, Gastrochaenolites and
Trypanites. Micro-endolithic traces are also present. This is the first
observation of Entobia-Gastrochaenolites-Trypanites
ichnocoenoesis in deep water coral-reef related settings. The
macroids {e.g. Hottinger 1983), sub-spheroidal in shape, are
constituted mainly by the -encrusting foraminifer Acervulina
inhaerens in competition with rare coralline algae, bryozoans,

the acervulinid nucleus or on a dissolved aragonite shell. The outer
macroid growth stage shows dominant encrusting growth forms
associated with common to rare warty and rare lumpy.

Entobia has a greater dominance associated with a higher
abundance of worm borings (Trypanites and micro-endolithic traces)
throughout the macroid growth stages, whilst Gastrochaenolites is
rare to common in the outer macroid stage. The composition of the
coating communities is selected mainly according to their growth
rates in relation to the turnover time and the residence time. This
situation reflects the great instability of the setting characterized by
deep tidal currents and the very low sedimentation rate which allow
light-dependant symbionts-bearing sponges to thrive. This implies
that such an ichnocoenoesis is not only restricted to very shallow
coral reef settings as so far reported in literature but it ¢an be found
even in deeper water macroid habitats.
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AREUEEMEHESEDORRIZ NOEREMODMIE, B2 >3 v FBNICEREET 5L

B20

RERMEKEERHR T L)
WEE—H - LS (R - )

BRIV LAROBLTEREYHEELBIE L T2KEFaIKE
L EFEAKE, EREYBENBET 2 KRB LA RS
MOENTWB2]. FROETHEIZL D L, %12 Bashkirian
~Moscovian 1223 C, FERER SO BABRG AYEE S AR5
BLEEHESNTHS. LML, BIEKECHESNSE
TEAMEE ORERE L AEEHOBLGIL, # L bhs T
RO EELIRI VY Y VB - XUV TERER

(Serpkhovian/Bashkirian $E57) FHEIZIT 2MEERE & HE
e ALRHEEBERATIHEN THREREDTEY, b0
BEREE» LA REEBILTESADIEOHEBRIC OV TEE
2175

FEEAT - 23K E B RALRRIEIX, Millerella yowarensis s
EIZ Serpkhovian/Bashkirian 3R OTRERTRE STV B[3].
WEEZ Y 3 VTE T Late Serpukhovian 2793/ Fur b
B4 (Gnathodus bilineatus bollandensis, G. b. bilineatus, Lochriea
cummutata, L. nodosa) 2%, B E#CiX Late Bashkirian %773
21 R h (Declinognathodus marginodosus) DFEHDBRE X
RTW3BM4L EF ¥ U TFBITERYRS Y —A FEERET
% grainstone/packstone BEE 2 DIZH L, EESIIBEEEROY
VIR EEE LTS rudstone/floatstone CIRHE O TIEMAKE
BERELRD. 7V a U TEHE EROERIT, RESEHSHE
RWTE, TOETRIIPKEREZILEMEBELL, BEEIT
I3 FEHE RT3 RARIKEENERENTHZ LD
KIFRERHE EFEH A RV FBE X L, Serpkhovian/Bashkirian

BERTHLWEEREWY. £, ¥ a3 vV EF TR
Stromatolitic boundstone , Chaetetes , R R IO B ¥ > =

(Ozakiphyllum sp.)7z ¥ OYEMEAHBIEREL LiEH 5. ThE

BAREEERTF o A F L3
“HEBEEHOBMETET 50

TR GEALK - ) o - BAIARZE (MEFHEAR) o -
PERRE— GRAEK - 1) s

R RFREFHHBERERN R ¢, FH3FELEL LE
TENFEFO-RL LT, 8F6-7 BLEREREZORA
BRIGERCEEAEMOAETEE L BEROEER2HEL
TEY, 2000ENLHEEE TIESORENEBINLTNS.
T e OFEEFEIZ LT, 200240 b HEB L7- ASBRBATET
HOLAREEBRY X oY A XL - MEE~DODRE
OREFEEENICHRTT B L3, AEEEZEL T F
TugeIAERTH) OEBRCAREEITIERELEE L.
KAWHE T, 2001FE 3 F I aFwY 22 EEL0 T
ROR, 2002 BT I EATRESNZ. F0%I1T, %<
DELTYXRTa IV REIBRLN, FIUTHESTTHY -
EALT MY RO BEOA BBENSRICEL L.
NEMEIFIZ, $REOHZ TV Y BRRL, 200185 520044 F
TRENEM U722, 2004FLBITHEROH 5 BT £EkD
WHBETIIFE—EL ko, TH U BRICR LN AHAE,
20034 5H2009FE E CTOM (20064FEIXR<) , HITEBDFN
BRIV LEEIZE o, ZOMEME, 2007E28 ICHALE
FCEEBITIHIIVESHRERE TELIRITEBEL-RER
TH RNz (GR1978, Z£5%4978: ¥ = 129. 68, P<0.001).
RUL, ¥R 72wV 2 DOABZEBAPEREINTNHEE
WEFEBHTH, PRV TH I OEBRICERRNEEFICZLR
bz (ERR34E, Ex%1498 . X = 72.20, P < 0.001)

BHBEOELTHS. Zhb0OBER, AKENELEHL
FEICHBRENANV T hEA Y N ERElR L, & B
BRI 22T 5.

7Y a v TE~EHOL - BHEOE{LIL, Serpkhovian/
Bashkirian R0, B RLF—AEREND, IDETX
NE—OEMERE~EL LR THHEELLND. ZN
VIETRAMBEE N ERICHT 5 TOREZ R L, BRER
SRR UEED T2 & %Rl T 5 ILEREROKERKE
PRAVWTERESNEZERAY (6§ 2 4 —F—) OWKELEHR
[5]¢%, Bashkirian~Moscovian {2 KEHE 2K EE LR EZFR L, B
Wik TR O MK EEG[6] & AEOERERF>. EZ7va v
ECRERR L2 B o EEH B RN, VK ER BRI IT L
BLAaBdbb, L0ERY (8 34 4 —&—) OWKELH
WEoTHRENEEELLND. £, EREDEHEOERR
RiZ, FRENOEKEETHICELBEH 2B TR INE
B2 RICETHA RS A ERIBRLEZ L ERT.

BAEdZ & h 5, Serpkhovian/Bashkirian HER-& B HHI OHE
KIEET A M EEREYIRT Z & C, SlEMOEZICE
F BB & RS IC R L, BHICIE L5 51 kHESR
ERADEIX v v FT v 7L TN Z & T, Bashkirian~
Moscovian {2 CTRBERET LV—L T — I BEELL L
WO Y ARERTE B,

FURSCHR : (1R, 1978, KEGHER, 13, 1534, [2]Fi8, 1997, H
B, 103(9), 849-868. [3]Matsusue, 1992, in: Takayanagi and Saito eds., Studies
in Benthic Foraminifera, BENTHOS '90, Sendai, 1990, 381-388. [4]Sugiyama et
al., 2007, Journal of Stratigraphy, 31, Supp. I, 121. [S][Nakazawa and Ueno, 2009,
Palacoworld, 18, 162-168. [6]Ross and Ross, 1987, Cushman Foundation for
Foraminiferal Reserch, Special Publication, 24, 137-149.

*A role of the global sea-level change of constructing process of the Akiyoshi
Organic Reef Complex.
**Kelichiro HIGA and Tetsuo SUGITYAMA(Fukuoka University)

—5T, 2002520004 E TIIRAERTE LN AL
FZRYVEURA I ANTFTORRERICOWT S REIZRIE 1T
27k A, EAUT MY (CEER6UE, ERk63E : X=1.86,
P>0.05) &, AT (FRR32ME, Ex%4918 : ¥ =3.76,
P>0.05) THEI, EEVTHhOrORICERRESAERIZSL
BDBENBZ LiTehotz.

EEZO—AN (BB F, KMER TR ai<Y A X526
FTHZLI2h0, HARITEHOBELERZITV, 2¥7HY
DERCERENEL RONDIONE2ER L. HERETT
W, AEICHED B KETY ) BERER R TRVIRE
TRTY Y OEERICEFORTHEREDERR LN 2oz
B, KR EEL ANTTH) 2 £ R EBIC LBAIC
D, TH ) OERCERENTEICE Ao, Thbb
X Iu eV AZOFERETETIE, 1) BOEAZEL T
TTHVEROZAI LT, 7Y OFEEH L HEMEEORTE
OFEHB—FT D, 2) 7Y OFHRE L B aaic Ba%
EEREH B0, BTV VRESOFEIT—EDEE TH
BYRHES, 3) TORET, THI OAEBICREEITIS &
TRETHIVORRKER T ui=Y A ZDEDOFHIC
FAWTLEWHEOREIZ R AN, ERICREEITZ LTI
DRPKENTBIZRGR, ZERZICEY, THY OB
ERERIIAECSZVEENHAIS L.

* Investigation of an alien predator Euspira fortunei
(Gastropoda: Naticidae) on bivalves.

*% Tomoki Chiba (Tohoku University), %#k Hiromi Hasegawa
(Hosho High School), %k Shin’ ichi Sato (Tohoku University
Museum)
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B21 BEY < S ATETEERICRT 5 R
SERRE D BREBEE L L RS THIC T B
WFFE & o Erigkx

ERRE— GRALK - ) - \UTHH (RESHHE
TRFEFT) ek - SHIR (V) DATILRFR) w0k

ARZEDET VT EE TR, KEETHREZICL VAR
B - BERAABICHEE L o255, AHME T, 199744
AORBEBTHRIZEICHEY, FHERSTCOENED AR
B2 0RIPERBORENAKR SN, —F, BEEE
FEDEw 7 AEETH, 200644 A 1L 2R 33kn D BB 235
L, 40, 100had T8 - EHHRIFE DT Hhiz,

HEEOLIL, BEE~ S ATETEERIZBV T, 200045
AD5H2009468 £ COEMICHEY, BHERONA - SMVE
BIZBWT, EEREZERLTWS. £/, HEO—A (&
) X, 1997T4E3H 752009486 B = TOI2ERIT, HREHE
ZTIEESAE - SMAMER T h, FH0EIR L DERIERE 2
BRICIT-o TRz, ZTNHDOF—F BT A2 LT, K#
IR S BEMEDINEOTRELZ AL NCT .
v ATRTEEERNOBEERE TR, 2BV TH
EARERT, TRENS-0ERICBVTERRBIZREL
TEAEYOEEBRELZTY, £y TEDM O - EIER
REDEMREELIT o7, FERDAEIXCPS (EMPEXFHLHER
& Emini : FFE 6nLlN) THREL, 25cmX25em®H K
EEEICL-2 IFTHREL, BE20mE TR 7T T
EEEZHEBLE. ZhE22mE DR TED T, Hol-EAd4
WIORIE - 58 &E1To 7. E£72, 20074E87 - 20084E7 8 » 2009
E68 1713, PR ONM - SMIMEHR28E IRV T, N

B22 AEERIRE L YEH LEBRREDD LA
/%Y 5 A LB

KHNE (EHBEX - 28EH) -0~k Px

YEUX (BEEMKE - HRHHRE) ™

JEHEE HIRET_ EIERN ORI RO TEREE e RIE L D EH
LTI ERN) ATV THRA Lz, 22 TRTHOR
EOAERLEEZSRKS (10m), FEHOT I FRHE LG
ZLWARKE (o), ERORE, ol LEEZETEKRE (n)
25775, THBLCERORRENPLMBEEDY I A LY H
AIERE BN, T E T Conchocele bisecta (Conrad),
Hubertschenckia ezoensis (Yokoyama), Acharax aff. gigas
(Kanno), A. sp., Euspira meisensis (Makiyama), Colus cf.
fujimotoi Hirayama & BgR3E{bA. ¥ CiXConchocele bisecta
(Conrad), Hubertschenckia ezoensis (Yokoyama), Lucinoma sp.,
Cyclocardia tokudai (Yokoyama), Colus cf. fujimotoi Hirayama,
Trominina japonica (Takeda) LBEFEL T3, Z b OHEIXA
IREMNGER$5 T &, Acharax, Conchocele, Hubertschenckias
PILEABBEEORBELSZELI LI DRBARBEELE XL
B,

AE, 24BEDO A BN HABEARERE Ui, RIEBE
ISP EL, FRBERSG. miz Lk b 3, FITEY

(H/L=0. 30-0. 59) , SEIVEENRTENOHME TR OND, RIEXIZ
IFRTRICAIE L, AT 5, BRITERNTH S, HEERH BN
72V, BTEEIV/NLOEAFE TEL < iEle, BHEFIRETH S,

AREIIE AN T BOFTELZLE L, AEABETIZRDENE

%)

20104 6 A13H

W7 &% Y TEkman-BirgefRiESs (BRIBMERL : 15 cmX 15 cm)
ERVWTEER4EDOREETo 2. HohizaEHiomE
DETED, BolEREEHOFRE - #HxETo 72,

T S AFETEERNRITIE, 2000658 132 DR
AR O3, 2003426 A 1AL RIB5EAR 3B BT S TR
W, TRETEroBEERELAYRONAL Y, *
NIZEDLSTORA AT HALERFR L FEIXTaFTFHA
REB—REREEERVET LT Rok. D, 54
RwadxHA0E, TIREEZEETURT (19884) (2Hh~_TRE
BRAROBTH CHAMBEEIERLTRY, SHSIckiT
HEBEELHEMUZ. 512, 2001498 DBIFEHE T
AENEBETER L TND I & MHER SN, 2003498 12
EEEET 936K, nl & a7, BEEESERE D20074E8 A
WZh, KENE TR TOMEIER L2055 ORI,
T OETREBE L DRI R SN AR OGS & 35
WWERSETWEz, L, 2008E7TABRIIE 54 Xwadx
HABBOL, BbHOITH N AT BEE LTV,

T 7 AR T, 2006454 8 O ERERE bR Z B
ALTEKEZEAL TV 20, WEMAOESBIIERS
higpole, L L, 2HZHELLTEL ORARERESE
KRETHD AR ENTBY, ZASOBRELILNHR
BORIEDBOBEIXRR > TV ilzdic, #iHB%oE
BERHEOERE—VIZHBVBELAZ D EELZOND.
* Faunal changes of mollusks after the dike construction
in Saemangeum, South Korea and comparison with the results
of studies in Isahaya Bay, southwestern Japan.

%% Shin’ichi Sato (Tohoku University Museum), k%
Hiroyoshi Yamashita (Association of Conservation
Malacology), #*#*k Kyungwon Kim (University of Seoul)

B, YA eNYHABE (“Bathymodiolus” ) £EZbBNB, 7=

L. BAED “Bathymodiolus” 1X53TFHEMFNNILRFHET, 37V

—TBROHLNTEY | ZOBENZERTLT L LA TIERY
(Fujita et al., 2009),

HREEDOL U HA Y HAZIKT Vo b IO R EEART
HHumptulips B 2 H 3D b5 TV B B. willapaensis (Squires &
Goedert) T 5, AEDL B IXMRERIZELT 225, X v/ (B
K#EE 2Tum) T, H/LEGAS0.53-0.67TE KEWRTEMRB, iz,
EXou ETOHEFHEEEDNIHMBENLEHLTNSD
B. palmarensis Kiel, Campbell & GaillardiZfEED#kZEFH. A
BRI E T AR TE R R oA TR 228, PR (BEXR#EE
60mm) T, & ¥ IMNEEE RO A THREBIEAR L KR TE 5, BARTIL,
N E TR PHRIFTER/NE B b2 b B, akanudaensis (Kuroda)
N SN TE - GEEIFD, 2008; Amano et al., 2010), AL
BESAIREHICED S THRIEAICEL L T 2 BH/LE
0.50-0.62& KEWRTREARS,

DEDn, MERIFREEEZ LN, RO VIS ERTH
A TiEEH DA RE. RN EEE ITEV LA E 25,
Ei, AEEEDBFHT-PHPHEO A e ST AL B
ALY b/NEC, RESBSMERAIE T S & D 20 LR
2RO, £, BEOBBIIREROA~, bV ERY HA
B. platifrons Hashimoto & Okutani & 3Li@3 3,

% The oldest Bathymodiolus (s.l.} in Japan, occurred from Urahoro-cho,
Hokkaido

sk Kazutaka Amano (Joetsu Univ. Educ.), *#%* Robert Jenkins (Yokohama Nat.
Univ.)
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HAEE Brissopsis (V=M : 7> 778) ®
SERARE & A BB O
AT - GRHE— FREJIK - H)

Brissopsis 1XEFTHA O BEARES F TRERANISF LT
WARERY=ETHY, BEAOHFERPLEZET S, BEN
bk, LB FED Brissopsis makiyamai (FFH) | Brissopsis

Jjaponica (BE¥THE) | Brissopsis luzonica cosibensis (fEEFHH), ]
EFED Brissopsis luzonica BEI B, T b DOHFFHERET
Nisiyama (1968) iZ & > TG &/, AHFF T, Nisiyama

(1968) (2E-3< HAFE Brissopsis D4R L., fiE T4
BEREOHELRT- T,

BAEE Brissopsis 3 T8, 1 HFEIZ-DV T, Nisiyama (1968)
BRLULESEREZEVMEFHICHENT LEHE, B
makiyamai & B. luzonica TIXETOBE TCHEEDENTED S
iz, F7z. B.japonica DREIEMEIL, BRHOES &L OHISHR
OFR X L& T, B makiyamai & B. luzonica O TWITED & AREIZ
RelEhiz, T b DREEN G, B makivamai, B. japonica, R
O'B. luzonica ISTREMNIZHIREL T2 ORREEEX 5, — 7,
B. luzonica cosibensis & B. luzonica TiX, WTNOLHEWE T
b B. uzonica cosibensis DBIEMH B. luzonica DREBEDE
BRIED, ZNOEHTFHZENTERD S, Lizho
T\ B. luzonica cosibensis t& Nisiyama (1968) 23R U 7= E¥E
&Y B luzonica DEFEL T HZLITTERNZ LD o7,

ERRREIL WL, EHEENBIETH o= B. makivamai
EEHME (UME, THLRTH) 5 SEH Uk Brissopsis sp. 1Z
DUV, BLHIFEE & AL & B{LAICED < HEREMAT O R
HERI T2, TOFER, E5 5 b THEES bERERD
RELWS BERROBRCALE L TV Z L8RS,

T T I BOETERRT & TS
BRRALIR e - SRFE— FH)IK ) o

TUTIEER, BEOHEEMIE S TERTIV=THD,
WEERERANCIRER EETFEITY, TV 7/ EORBRELSE
BERRENRFEEZVR LML, 77 7 HOREHRERCH
HEEDB A, EHEOEFERICETAMEMTED THRN,
B TERRFE T, 283, HITEY . AFa—nF LTI
I EHNICAEBRRTTOT VT 2 EOBEHEIEIZ SN T
RE L,

FEIT. BBIREEOEITEAREIORETITo 2. £85
FTT T o BEL, BoTWHIES LHEMWRIE 2T,
WEBSEOBT R BE L, BE LnEEiTEy XEFHEL,
EFELOFRICL D ERBOREB LA,

FAEM TIZ. Lovenia elongata . Pseudomaretia alta , Metalia
spatagus O3BREIBRE SN, L eongata 13, RERBE%E
L, MR REEROEEYOFZENL om TEoTWe, =
DOFEIZ, 2009588 12134.9 cm BT OEEMIZIEELLTESH
Rio e BEILEIZEE3 I om U TFOEERKEITEESH
TEND, $~9ADBILEEOFHEEAR DI LEZLNS,
20084F10A 2.0 cm FEOMEAEEDS, 200948 A 12138.0 cm FRIT
o THnBZ ehb, 10y ADOMIZ6 cm BRELZEE X
bh3, £, ZOEEEII0I0E28I bR ON-END, 1
XD PAEFT B E BN, AT, 2.7cm S EOEEKT
BN, P il BREIGEVESERED, PR EEOHE
Y OERBH4 cm CRES N, ZOEIT, 20094571224 cm
UTOBEERELFEINZPo, RESAIZIOcm T
DOEEPFESNTEEND, 6~7HORIBEEOFREAN D
BLEZLHNSD, 20084E108 D1.4 cm BOFEEEN, 200945
BIZH39om BTHoENS, N7 AT25cm BRELE

— e (DERER)

E 7o, Brissopsis PERTOIBETEIMOT VT 7EMELA
EFEHLRZ2WIZ Ehb, THEEED b ERER O REN
Brissopsis DHEMEAZRESELE LTERLTWEZEE L BN,
REETH D B luzonica IXTEAEEER) O BWEERICERL
TV, {LFE Brissopsis DERRELFEETH D, A OMMH
B (B EEF B oI T 2 U H P EHATE o= P )
DAE Brissopsis bIFREOHERY T H LERH L HATECH
HFHEILIA 37 U CW B IRAERE Brissopsis lyrifera b ¥RIRHEE
WEBLTWD, ZibdBE x5 L, BAE Brissopsis 1.
LBk D Brissopsis & FHRIC, PHE D SBEE S 2 CTTH
BEE» S EREROREL W IRE—EDRBIZELLE
FThD eHESRD,

*Taxonomy and habitats of the genus Brissopsis (Echinoidea:
Spatangoida) from Japan.

*¥Kazuya Nemoto, Ken’ichi Kanazawa (Faculty of Science,
Kanagawa University)

LEBZOND, £, TOEEEIT200FE1IA IR A LS
RO T-END, RIFIETHARRLTNE EE X
bhb, £FETLL, 24 em B EOBETR BN, M spatagus
ik, RBICGEWRE D, REZ/DERE S | HABAEED
B OWSHIS cm THRESh, TOEIL, 20085471
1319 cm BLTOEKIRIZL A LBESNE1 o/, FEL
AiEl4 cm YU T OBEESRKEICREHRAEN LT OM,
BELLS~A IBEROFHEARD T L Bbh3, Fiz,
20084210 A 0.9 cm OEEEEA, 200958 I2ik24 em BB TH
DE»G, 77 ATLSem BERR L2 L Bbh 3, BHTO
BENOIEXLE, REHE L +HIBE LY A X438~9
om ThHEIEERBRTI L, 3EBREFETDLEDNS, £
FiE31 om BLEOEGTR b, $7o, MBIEVRER
B, FREOHRRYRE &L REWC AR T % Brissus agassizii ©
RERE L BEOHESARS., EFHMIL. M spatagus &
Bl-BERRH2ERGhole,

F 7=, L. elongata TiX. 3.9 cm LT OEEIL TR 5570
THEFT. Thilk, #iZ 70 em P EOEEIXIZIERT,
MR BSHTIHBH TOLFESN, ZOELL, BRI
HENL Y RPVER ODE~BE L TWIEREL LN,

BEBRICAERT A7 77 HIT. RERRERL, FILSE
X B VY ORBEIL TEET IR T, BRIZEVS., £
FHRIIEW, 72, L elongotaTiE, REICHEWVEESHT
EZDEEMESRHD, —F, MBICEWRORER L, HEH
PRIZERL B o THBNERERBIT CERET2E I ERIE
BOD, EHFHRBREVWEWOIERSD ST,

*Mode of life and life history in spatangoid echinoids.

#¥Masaya Saitoh (Graduate school of science, Kanagawa University)
*+kKen’ichi Kanazawa (Graduate school of science, Kanagawa University)
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B25 #BEREICBITLILESEL FTEHD
TEIB L7 e NFEILE DR
FHEER GERHELEX) - /NafE— (REFTHEME
ELE ) - AT (RERZRER) - #ATREY
(BARERFPEER) - BPRE @EERIBREESDE)
BAEN (BEOKZFRE) - BEHEZ (EcREEmeE)

FEEEILBEOREI20mTRE LZBAE s =L FFE @&
16T 138{8{E) W, BBEREICB TS 7T FTHEOIT
R BB L. M{kE, ZBILKE, ER, A4UEENTHh
B LiEKkPicAEE 7T NFEEAN, EEBRamOBE-
TRETER L. 20/RE, fifbkFE BREATIXZEE b
THEIIEEA Z LB ULSED L, 300LNICEATS. S
%, BEMBIZL TV AEERPHADTWHIERE L oz, —5F,
ERELAZ LTI EL FFEOITHLRETH 728, AL
R & R T BER DY, ERELHET2EEEBHL
BRWMEER Do, Fi, BREOEISEREZLBEAOIEL
HofTa2H8 L. BRERRETDSLKVEZELEZEAS
(1em/3043) 1%, £ COBEABRFLGHE LERICHK., =
TABICHEE LSS (~6em/E5y) 121k, %< OEEKRFE
Lizh, BHEFTHELIEERbH . ZOBE, FEAYD
BRSSP ET SRR & 5T,
EFELATEAOFSILE L EFREZEH T FROMTE
DORMEFHEL Y, H0EED I T FFEERRRLEN. F
BUBEDOZ T FFEE TN InmE O T TEE NI RE
THRABMNLOERLE. 7T M {LRIBEIEESEREZRL,
BEst O R SIEBEE O2~3F THRENR Y, WEICEECMALL I L
P NP7 NERO-BLEESNZ. 7T MR

B 2 6 g Ry BRSNS o R b ety
IINETFREIURR (UK - AMBREERLE) + - EAETE GERA -
) - AMERTR () 7AS—X) #
XU DI« EFREIRRE CIHRRE) IS E =R B~ FE=RT
BBREESRELTHY, THLL VBER - B - LivEE -
FEBECIE SIS, Ihb IEZR OERIC OV TIREFLAEIC
ESXM BB, BRSO b M Th D L ENTE
72 KEF, 1956 ; Mizuno, 1964 ; &% 1978, 19817L). —F, 'Eith-1H
F(1991) , MEFHIEH (1991) 13, F-T MU LUEEEA LRI D%,
HBEE R LR R R AW, (elRERE L omEE
FEET R~ EAEA S LTS, T b OERITRIELRRAC
ES LD EIIREL BleoTWADR, AHROMERECERACET S
DEFARFII I N E TR BREN TR, 22T, AR TIHE
{RBREOR A% S 208 0 RFLRFRC VWO F R E1T
HEEBIE, TRBRESWEERIBICOWTEEERToT.
BB US| NSt B R O MO B SR~k
FBHBRADITH L, TOREAMERB TED LN, RBIITMO
EHBLRESIIHEL, BHRCESE, FRLY, FEHEENELE,

ANBEAEENE, AURENEICRSy Shd (RK, 1954; R, 1958).

A CHHRTIIBEREEETED | Bihl, ALRPATED 3 B b
WMUTEAEREHC RV,

RERH  oRFORSORE, HRMsfE —HEM1I6BEREL
7o, ANSBECEETEOHECAREEENY, Mcula subgen. et sp. nov.,
Micula (Leionucula) sp. nov. & “Portlandia nagahamai Mizuno (MS)”
1 &9 8-S b A — 05, ZURPEEB O BIB(WREHENT, Crassostrea
aff. gigas (Thunberg), Carditamera sp. nov., Glycymeris (Veletuceta)
cisshuensis Makiyama {2 D &S b B b DL, Crassostrea aff.
gigas, “Batillaria takeharai Mizuno (MS)”, Rhinoclavis sp. nov.,
Meretrix hikoshimensis Okamoto & Sakai {ZJ ¥ #HE-ST 62 H D%

—faE (HEFEE)

MFHAE (RERA B - BEET (HPTRRETERE « -

20104F 6 A13H

DL BETIERR & 1T T, BRIITINFITEBETED, H<D
BedtIBih SBEN TR o fn, ERBOREIE, FoT <Y
L0, PHLERBIHLD, BONTHWEILDORELEETHT-
R UCEBEICIELFLASTREROTEY I EELEL, FEICHE
BEESNTWIAELEH L., ThbDbE2 EEREFEN
SETCHELEEER, 7 TT75 0 RAFNAL 54 NTEBREN
TWi, Eh, ZEELEEL, BE7SVRAENAL 54 b
NERZLOLELE. ZREABRIKOEEOCRICERL, ER
FELLTWARWEY, BERLETER SN LEZLND I LM,
b, 7T FLBERBIB 7T VRA ZNRL T4 bDEHR
b, KEEALARICEER LA LZLHEEEINS. £, BIFT
BEOCITE MR N T 7 ® e MR OphiacanthalB i
BLTWe. ZOER, EHRBOEMN, HELER SIXFRLE
ELELLTHS., LAUEERLETICEENDE 75V RAF
WA T A NOEFD IR T

RAESEe MFEIL, BEORETHRELKA CHRESSBET
B, BRALKESET oA CRBE ISR AR T L OB
Lz, WH#E»b07 T MF{ERIIEERSEL T 57,
FRBHESREE & 5P, FbABERETEARE L NFEOR
FE BB LELILTWS. DLEDZ Ehh, FELER I URIET
BOrLEHLEZZ T bR, FibkEREIZL-THIZ,
RESBETICBEHLTWBARE I I VB ZNNLTA T
BiEh, TOREMNIETERINSZLICXVERENLLE
HEShS.

Behavior of extant ophiuroids and mode of formation of fossil ophiuroids in
hypoxia environment

Y. Ishida (Suginami-ku, Tokyo), H. Koike (Shinsyushi hi Fossil Mi ), H.
Suzuki (Tateshina High School), T. Sakae (School of Dentistry at Matsudo, Nihon
University), G. Tanaka (Gunma Museum of Natural History), M. Kiyomoto
(Ochanomizu University) and T. Fujita (National Museum of Nature and Science)

AMEN>.

mEEo REAARER 4 YBEHBENOERT S Glyeymeris
(Veletuceta) cisshuensis 3 X1 Euspira ashiyaensis(Nagao) I3t
OF BENWIEE (Otuka, 1939) DFHEFETH Y, Meretrix hikoshimensis &
“Batillaria takeharai Mizuno (MS)”H ABMIRRC NS (hlE - /NG,
19865 [A - $F, 1995). &7e, BRESN TS (B 1954; 1A,
1958; Mizuno, 1964 72 Y) Siratoria siratoriensis (Otuka), Cyclina
Jjaponica Kemada, Crassostrea gravitesta (Yokoyama)’g & 0OF./ iREN:
B (Otuka, 1939; /539 ZHFEOTZERIIFD LN oTe. EbIL,
AEVED B LA AN R IR AR A 39D Anadara Gray,
1847 (Arcidae) BHEZN TV (RiE 1954; RMA, 1958) 2%, Ziuid
Carditamera Conrad, 1860 (Carditidae)iZ/BTBHRETHDZ L AL
7o, BLkoZ enbd, BIFEREHCESMBBOEUIIFHTHY,
ORI, B - B (19913 IOVEHIEN(1991) IZ R D F-THHR -
A LBREREXRETS. £, ZORRIIRINSEEEETEND
SR~ A AR 2 b D Macroacaena Tucker, 1998 (Decapoda:
Raninidae) DSEEHT A & (Karasawa, 200000, HAIOEBEEED F-T
R GET~PEET  MREISAS 2009 & BFE LA

BbYiz: BRI T, #it PR SEORBRENIRE AL
KINLTNDiesd, FBEWIRELEAEWRE CRAJIL 1980 ~DEE
W ER SN TRV, SO L) RO THEEIRER
BEOERCARITEERMEL SH TS, 5%, THOEHEEZE
TR BRI T, &0 T OB O BELREHI VT,
R - SAEHEREEAELE D DERETEED D LEN B D,

*! Molluscan fauna of the Kase Formation of the Sasebo Group in northwestern
Kytlishil, SW Japan

+ Takashi Matsubara (Mus. Nat. & Human Act.,, Hyogo); *° Hiroaki Ugai
(Goshoura Cret. Mus); *! Kenshiro Ogasawara (Univ. Tsukuba); *° Hiroshi
Kurita (Niigata Univ.); #° Tomoya Irisa (as birds corp.)
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R Y EHT S Pliensbachian #3441
(Casiatt) o7 EFAH
Amaltheus BOHPEERN - EBRFFHBRH

hEEAE (5B -k - ERESE) ~
Christian Meister (¥ at—7JBHRBIEME) ~
wE § @Rk H-bhE)

EHEER LB RRIIAERSNBARLOTEHY =55
MBI, £< 0V T REH (Pliensbachianiité ]~
ToarcianfiRTHl) 7 T4 MEEREH TS Z Ehabh
5. Ihbix, EEFRE - HAYHBESNICEERT —2 %
BEET D2 200, YROETEEREREHT S LCHERE
F%& b0, #IC, PliensbachianBit Rl X Y BEHT 5 Amaltheus
BT, £EFENE RIERT OO OREN b RRRIZBITS
FTrvEFA MREOPTHLROEE LUE ST N B. AR
B} B AmaltheuslBry, KEBRD Amaltheus sp. (Sato, 1955)
BLUEHEEREDAL of. stokesi (SOWERBY) & Xh BiEA

(Hirano, 1971) BW|E SN TWVWS. L, EHEEEND
2, HBRICOVWTLERHONERHDEEZONRAED,
INETCHARBICESSEMRABFENERR SREET
Hote. —F, IHETIREFERED RIF2AROERPFHISE
TUEHLTWS. BEABEEX, AMETE, AR vE

H UtedmaltheusB 7 V)4 + OFFR BRI 21TV,

EOHEFEHNEBERICONTEETS.

Amaltheusl&7 v EFA ML, kI —o v 3 E SO
77 RIS R IR e F O R LT ARICBWCE SHICE
HL, BE2ZOBRELBEROBBCFHEMFTONS.

FHEMEERE GIHAERD O
FEA S S URKELREILA*

FEARE (FRERIDPREYE)

FRBEIT. V= THREHD O BERLATHIC T TORER
BTH Y GEE HEYE LOBHMRR K2 B LTINS,
ZEBOBIH THARNEALTO IEBLAE] 1. &
LEEEERIEREERTAZ L THabN, BEKET DT
ORI L AR ENET D LT, EERNRTH S,

BRIEEICOWTIE, ek VHA B AL Z =%
B EEEL L SBEORVYKERERERSON TN
e, PURNMBEITEICHES LREREICL > T, FHiE
B EaER L RESOSERFILENEEERR AN, &
ORFTE, BRBILROEBREALREOER, BIUHR
B oo BRI A#H L OBIZ >N THRET 3,

BRFEAAE, PEROBRTRMHENY EHESNDEE
MR A B L OV NETRAE LV ENT 5, BERDER
KREEYDIFEEES, VYNV NERESIIBOENRLSEICE
T, T HIEENFNEVCHOMEREY R X MR HHEREY L &
2e 3,

SHBETIDEILUTOSETH S,

[Gyraulus sp.] BIZPRR T, ERITHE R 7o, K< HEH
F—APERET D, LIFXTME

[Physasp.] £ %, MEVWASH T, BBITI0BE B2 2.
BEREEHlom, BEARIREIND, YUXHAE,

[Zaptychius sp.] BRITHAVHESERC, HAFRBI10m, KK
TEICHER A FEE L, 53801 2 ROV BRSNS,
ZaptychiusJBIX A5 2 I VA BOWBERI N —TTH D | dL2K0
HRERBO Y 2 FEEHN b nELRHOHEBTRR SN,

—figigiE (OERER)

Pliensbachianff F¥IZI T HIERERERF (B I —o v
8]) ik, AEOHBEEZ Lo TEDEERERSN, KBROFRMHK
EALICESWTEERICRE SR ® (Dean et al., 1961),
AEDOEBRFFNSFREIIED TEHWVENZ S,

AR T, RBBRIVER LLIERR LRI EHBER
L DEHLMERERW TR EITo . EEBRICBNT
1%, A stokesi, A margaritatusMONTFORT, A. repressusDAGIS
DIBERBELR. A stokesild, HEEDEMPIEL, EBEORE
WL EBIF1ITHIETB. A margaritatusiIA  stokesi®
EAETHY, BEOFEE L LML T 2. T, KRG
BEFECTHY, ~WOERIERPFEETS. 4 repressus
oy 7TEEETHY, REEMITIL margaritatusiZIFEIT
50, CUNOEEN/REHTHS. —F, BEHERCRBVT
1Y, A margaritatusDIBDHEFHELZ. ThbDERICE
DSELEBEFHRNEToER, 4 stokesiB XA
repressus t% Stokesi Subzone (Margarita Zone) 2, 4.
margaritatust¥Subnodosus Subzone (Margaritatus Zone) ~
Apyrenum Subzone (Spinatum Zone) WZH.ENBZ LAb,
KEBEHICBWTIABEAVW 2 2OLAHBREShD L E
b, BRERERBREE L OEMRERR LN TEE 2o
7=, 51T, Stokesi SubzonelZlH i} AR, dEI—a
2% (A stokesi) LU THEBE (4 repressus) & NRE
T30, FABRRICBT 3 0o 7 HikORE & OBVEEIMERS
RRENS.

*Taxonomic and biostratigraphic examinations of the genus Amaltheus,
Late Pliensbachian (Early Jurassic) ammonite, from Japan,
s#Kentaro Nakada (Niigata University), #wxChristian Meister (Natural
History Museum of the City of Geneva), ###xAtsushi Matsuoka (Niigata
University)

[Vertiginidae gen. et sp. indet.] X HIIE, B XBHER 2 m,
BETMIARRMH CEDNLS, DI 4EROENMED D,
e DIFIR B VT BHCRESN S,

[ Pseudarinia wangyingensis Zhu, 1980] %% | #EVIIMEE
BT, BRRE 3m, 1 ROREEIERIND, AL,
FEFRHOREHEROBARBI» HRESHL TS,

Zho 0 REOERESL, SRV ARICERS,
Pseudariniak %39 F ¥ 4 4 ik, EHOREELILMNE
BE (BHHETEY) O HEMT 5, Physasp. & Zaptychius
spld. LV NETRE D HIREHBRIID S ~OBAIFET GHAK
BRIBOEKE) NOEMT D, Gyraulus spdd. EIZA A
AFEHEPAETIREMRENE (B8 LEAR) »bH
BT, 2hb0EENLEE SN A aBOERERI,
BAEDIN—T THEINHIERRE LFENNTH B,

X RPFEFAF 2RV EEOZBEEIT. PEIEHOM
HAERORALEZEMSEH L, ME QMBS L OHER
BEECOHBEEZTRTHOLNLE, F ST FXFH I
DWTiL, BIEIRELE)» b OMREEERY ., VIV 8R
L LTCHREEROLATEGEE 25, WIREEREIZ, =
NETHERBHUBIZZFERE T ERMLNATED,
ZEBOLHIIREEZRBEOVNHELEZHET L LT B
ERERENZ D,

*Terrestrial and freshwater gastropods from the Early Cretaceous
Kuwajima Formation, Tetori Group, Japan.
**Shinji Isaji (Natural History Museum and Institute, Chiba)
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L0108 FE£TRE —iki#EE (D

AEY77—8ED &) ITBEEnt:
B OEE M OE BT

HHEAX @EIREEDE " 2KNE @BHX

HEMBEORELRTLIE, HEMTIN—TIZREN BT,
RELAIL, BEBIZECTEEERTTER:. BICRHLALOE
WAEMIDSS, EHBREFORELFECEEL TSI ENE
LY (LaBarbera 1977, 1981, 1984). &K APHIO THREOHESH
(Droser et al. 2000) ] Z&ELV-RAE) 77 —1%, EHMEORNA
ICHHESEOSHARBHREROG-ELOEHEAZLTEY, 28
RISk ARE AT DBISHEOHHE LTHOhTNS. Ch
FTCORARICE-T, RAE) T7—-FOEHREIZHDEMESIL
HANZBRE KR ERRT SRABEOREERZL TS

EntbhoTNg. —A, AEUIZ7—HICHRBNTHLIERED
BEEE, BEDYIZALLRNOTRERICHAET 5 &ARES

hizfS, REFHBZEAASL. ZTTEMETIE, FKRERIZK
DMNOEHHRERTIZE > TEQ K S RSO HDOMELERE
L. REY 77580 TE] PEOBENFEICOVNTERT S
FRKRERS K UREERIT & £ (2 Cyrtospirifer sp. (?7" ity O
AL C(CEEL P ERERERANTIT> 2. TKEEE
AW AL RB AT/, COXREBRE ﬂﬁ@%*ﬁ m.l_’éf TR
IZHEAL, MEOERFLE L. T0%, FREMBIFICK>TH
HREDRVCLSMNAOERERTT HHIZ, 001,01, 1.0m/s
DFAGEHEERE L= (EE#IE Shiino, 2009; Shiino et al., 2009).
EREBHOLEMEOHE, ELo0EELBOEHELICH
LEMITFILAXMFENSTAL, ZORBITLEARZEARE L
Flnﬂ—d- %)1[‘317‘.7{*/’1&. Shiz. COBMIETHEOBIA~NEFRHELGEH o=
BABOR AL CTECKEL RESEOLHARLE
%?6§ﬁfﬁﬁokﬁ,ﬂwﬁxt;ofﬁﬁéhtﬁﬁt@ﬁ
BEEEOBRTH > . EBHEOTERFETICEST2BFTOBR
EREOMOSLRATHEALGRE GLREECT—D0ER) L

BEHER)

f=. ZFLTCTRAICECZAELHMERO—LA, BOHLEOR
NEHBEMICEIET 2L 50EFHEAY, RONBICHEREOBEMN
%mént.0&U.g%$®%§btx5U77—ﬁm.@mw
BN HIBEEL DL, RONBCHEEEGEDBRFTERETEC
ENTES. COFREANTFILARIZE>TRREShZBREE
BHTZILET, RRNAOFhERESBLIENTED (X—KF
Y= —EBOHR).

—EOMERRERFEZILE, GERTHYLVHADREELERE
Y7 7—I3KOFRALBROMBEES LI ZOBEELZITTES -
ARRTIT>REBEORE ) I7—[EHILAXOBEEIZ L > TK
FHRASHE, BROBRERICERELTWWLERMHTONS. D
FYUZBMEEETS LCEREOERIE BRERESE (UR

VEH) TEIRTEHMTHoLEHEA LN,
FEtm

umh@i“%ﬁ

Ventm/ F/ow/ / [
/ i %

Dmgiﬁbw

FEEBIE L VR K ﬁifi‘"Fl B ABEDY R

*Functional innovation of spiriferide wing form
**Yuta Shiino (National Museum of Nature and Science)
***QOsamu Kuwazuru (University of Fukui)
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AR— IR T OHEREY =T
MDO01-2412 H DO MAL R AR FLAREE
AN T - AU BR

(BEA K i+ B ER) **

co1

ZR—Y I RESIHICEL, R TRV EEE THKTS
HHEE L THLN TD. 2T, HEKBIRL SR T 5720, |
BLICE»TETIRER(LOEELRIZITHIENFHEIN
3. MAT, AU, LR RBAKOHRITEBE oK
DOHRTBTHY, KR TORREL, ALK FEFBAEZED
TAELR R, OISR OREL(LICEEL 522
TREMEASTRIB SN TV B, FO7c, AHHRTH, HEROBEE
{EOEBTFUOREBET —& 0725, BEOREHETOWRIT
DhTEE.

fe&Z i, WS HIZA (2000) b, LMEEERRESNOIT
HO76-P1 (44°31.74N, 145°01.57E, /KiE 1,248m) Ti%, §9
7.2kyrsBP, 6~5.2kyrsBP, 3.7~3.3kyrsBP, X UF1kyrsBP BL
PRz RBWC, RABRA ST AERREEN L RRIZES
FTHREM~T. Fho, HAR (2001IMS) i, AR—Y 7iHEo 3
AD=F XP98-PCl (AKIE 1,107m), PC2 (K 1,258m) BL
PC4 (KR 664m) 23V T, (1) Glacial assemblage (K 30~
18ka) ;4F1¥FE : Eilohedra nipponica (2) Deglacial assemblage (18
~ 8ka) ; % 4 T& : Takayanagia delicata and Brizavina spissa
(PC1,2), Eilohedra nipponica (PC4) (3) Post-glacial assemblage
(8ka LAFE) ;%18 F&: Eilohedra nipponica (PCl,2), Islandiella
helenae (PC4)y O 3 BEEEHIIL T 2.

BEOIX, ARV I/ HRER TRRESNL - HEBE DT

EAFRLRBEICDL &5
IR R L AERKERD
BEFRIRE DR R EY
BARWTF - NERERE (&RK - BR) **

co2

BHNEBRENS ELBTERIZT TR SFT 3R EHHEER
KEBIZOWVWTIE, HLOMERTON TS, ERHMOESRM
BT, BEFHIIBOT, ¥ 4 FERYOKFEEKELE
RS U BB R O A RHRE S T 3 (Kitamura et al., 1994).

BIRFERIZOWTE, FHABSDBPHEHRRESE LTWH A,
FLBROSEERE ZEXDbR-TERENEZZ L, £REER
BE L ORI OVTOERNEHBEShEZ &, &btk
EEAEFIZOWTEH, KEEKELSHOEGENBRITWVA D
EREDHLVWER LMo TERZ &b, BURKEROCEH
LBEBEIZ DWW TERS L.

INRETALE O RERBICE L TR, KEB THHEMRO Ik
FIIBE~BEEFERETIZHY, FELITHRBEREDOKH 1.7Ma LI
I, AERRICHEY T BRSO HEA L EARR S
TWA(EE, 2000). L L, EEEO00)DOHET—HEDLER
FLEbOTHY, BLEERMHIEICKTA2BROBAOKET:
#UAIIE, BUHIS TEICHEME KT ALERDS.

FITARRETIE, BILUROEBELRERSNREIN-TH
(196 DDAEMOTIATH D, INREHEERICHHTEIRERS
WEL, B8 - FILAEEFRERERTICL L SWT, TOHERRE
IZoWTHREF LE. BEINRETEESEZINBVORERT
TV, hl~h6 OHEREI A I NVEEELE. &2 CTBEK 20cm~

20104£ 6 H12H

MDO1-24 12 DEAF L BBEL ST, BNALREOHE LB
FBLTWES, ARETIIBREOBMNSMOBELRL, BE
DEBITONTELETA,

ARG THAVBI T MD01-2412(%, Marion Dufrense 1283
2001 4£ DIMAGES 78 K FEMME ISR W T, MR ¥ B B ik
(44°31.65'N, 145°00.25'E)D/KIR1,225millt 5 CEEE . KA
HILBBEEDOHITIZ, 1 WHH25m OF2—T R Ex1 e
L, BRSSO %, BIRE63 u mD LBV TKREEL, ZOEE
EREL TV A,

A7 0% 4 BEBOEARLEEEIL, KROLDF
HWHAEDLND. 12383, ERETLIL Sakamoto et al. (2006) 12
L3, Trochammina kelletae \REBEINDIBEERN, 27k L
ERD# 7 mbsf LA_E (6.2kyrsBP LARS) ICDHEH T2, BEERE
OEHEEEIFRRXER TS TRICRBIC 21 TED 352805,
B ERIIFAE ICEDEBIC LR - HRL T 2EE D
5. £ 7~9 mbsf(6.2~8.2kyrsBP) IZB\W\CEBERER L
i3 Brizalina pacifica BEEL, SREBROFHELIZES, K
BOABME(LATRTS. 28, Fa7ick i AR ERRTTIC
&Y, Okazaki et al(2005) i, 8kyrs EABZIZRABIAKDFA
WWEWEBOEEMENRIEICM ELEELTWA, Fiz, AR —Y
ZEPTIZBNTD, IHTRSEICERAE LRBEERE LD
LEEA (200IMS) AHEL VA, oD HRENERIZD
W, ELIZHRETRED .

*Late Quaternary benthic foraminiferal fauna in sediment core
MDO01-2412 in the SW Sea of Okhotsk
**Masako Koyanagi, Shiro Hasegawa (Kumamoto Univ.)

om HIZREFREL, EAFLABEFHALMICLE.

ZFORBR, EEELR28B6TEIEL L. 2BHELELT,
Elphidium clavatum, E. bartletti, Buccella inusitata @ 3 T,
BEOIZT 50%% 5, THLENOEIIR RS BMNELE TR LE.
ERFOBERBRIL, 7TRF—DWIL-T 8 2DIFRF—
IZadohlk., ThbETRTHP~AEEESE - BEFRELS T
L, ZnbmDiH 6 207 T AX—BEROEEE TR L. HR
EDORIFIZL Y, FA 7 h3 BB FHEY A 7 VBT
ROFABRSH -T2 EISRENT.

AINERETALERET(E HE, 2000) & ORI L D, BETIZRBWTER
BTLORESNRDP o BROFEAY, AFETIRERBICRW
TREIN TR I EMD, EREMOE YT 4 VT OEVEE
Z iz, PIT HOHECHHEEN S, AREHIEET L D &
HEEEIIDY, ESOHVBROMAS bR L mEEERR
®EnT.

(51 FIX#K)
T, 1961, RERTTSL B RBFEMENERE, £ 14 5.
Kitamura et al.,, 1994. Palaeogeogr. Palaeoclimatol. Palaeoecol 112,
345-361.
&, 2000. 1A, 67, 1-18.

*Temporal changes of the sedimentary environment of the Omma
Formation, uppermost Cenozoic in western area of Toyama Prefecture,
Japan, based on benthic foraminiferal assemblages.

**Ryoko Kametani, Michio Kato(Kanazawa University)
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C03 FBRERETIC T 5 FHERRO
R - A L L R R

HEERER - AR - #k KB (BIRX - REBTI) **

[iztiz]

BEFHEEIIINERGREEB SR E, T0%, K-/
KEDF A 7 VBRI R o TH S, Z0 Xk ) it
R RELDHICEE L = A AREOEEREICET 355X
$#5% < fTioh (Tada, 1994 ; 3 - AT, 2004 ; Irizuki et al., 2007;
KEFITH>, 2008 72 &), B AMEA~FEH 5 BRATICERATEA
THLOIKRTZ &R, AABELRR > TW e DR
MBENTWSD (AB - TH, 2008 72&). 22T, B
MADREHPCEERE~OEEL I LRI 18, Bt
REBEEPBEIN TV IHBEHRE BT O LR
TR (REHEA, 2000) HEH UBRRLRE & EHER
Hafbhm OREFRT&ZITo 7.

[FAZHIR & B BB ]

FEMIR AL, G EIE B RICR I A, NHINReE
PNZ2 EOXFTREE, ZhoDOFBERWICEBITBAZEH L
TW3., AR TREICRKEILABLEL, Rosselia 72 ¥
DERILA D - THEETIVEH LI VRREDENLRS
TR LS E SR, A— Db R AREI R R L 7.

[EHRLEBE]

BBt LT, ERULERBOZ NORERFRH
200 FEOAASER L. 230828 U TIRIBAED Neonesidea JBE
L Cythere BWEFE L. £7=, Aurila B Corncoquimba &
2 ¥ OEE M A B R, Finmarchinella, Elofsonella,
Laperousecythere, Robertsonites &7 & O~ BRESRADH

Co4

FEIE b T 7 M IS T D R AT~ S B

DEARLBLERSE
BHES GER - B - 2)
(BIRK - BEHET) - MEE (FAKXK - 27krF-)
s BRAJIMER (FBAK - #) - WHAFAA (JAMSTEC - IFREE)
c AR GER - B

AR T, HAEBREERN FEJIODPIT RV TREYE b
Z 7 #it THRET & vz Expedition 315 #tHED CO001 BL®
Expedition 316 Hi#ED C0004 O = 7 iHt % FT, %HH
A SR IATEH I E TOIEE 500 FEMOEAFILBRE
BEEEMET LTz,

ns0aTOERIICEL TR, BRE; /(LR ORER
& Globorotalia inflata DHERFEMIEOBFIC LV RE SN,
C0001 =7 TiZ, FEMD 180 m £ TOXMI MIST 225
MIS38 OHIMICABYTAZ LA LNE -7, &b,
DT Tk 200 m FHEICARESHEE L, FEILEGH i
IWE %, C0004 =7 1% Unit 1 & Unit 4,Unit 2 & Unit 3 28
FRUERERL, HEXMTELBRVIELTWA.

EAFLAMECELTIE, C0001 3 LT C0004 @ 371
RHENS 101 B 267 BOFILREPREL, BHEEK»D
CO001 # 10 {bE#H, C0004 % 5 {LA#HICKS Liz. FOf
2, CO00L /EFHAICHERE L T 543, C0004 Xz & v
SErEh, HEHRVIELTWDZ &, EEFLRORED
LbEFEIN3.

Bz, EBH»DH 200m ETOATERE L LRI LR
=, 7}<ﬁ;ﬁ % Melonis, Fontobotia, Bulimina EHHEML,
RMIPKERIZIE Uvigerina, Gyroidina, Hoeglundina, Pyrgo )&%

BHSEER)

- TE5ARE (BRALK - H) - MRHE

20104E 6 H12H

FhabEER Lt TOX DT IR IRT 24D
ﬁl/ \ﬁﬁﬁ)éﬂ:% Z# Erto) %h‘/’;

HTREIZELT, BRR(CRORERBRERT 21T o7
B, Yor— s THRENICEBEICM? > TEELL, £
RIS IXAL I O SR EERH L 0 b & o = ATREMEMI R X
nie. Ei, HBHERICREBSREB SN 2FN)IIV— BT,
& T8} C Elofsonella cf. concinna DESIZX > THRITHN
LEETHEVREICHREY, BN EKEESIRD b,
& bIZ Paranesidea B Trieberina B L OBMTE~ AR
FRLENTEH 2P, BRIIRED O, BEROEKIES
BT FREENE . UL L7ed b Hirsutocythere hanaii <9
Acanthocythereis munechikai 72 & OX BB O EI TR Y
F-TEHICAETIHEILIZLAERD bR .

FEEEELBERICELTL, W20 EXRD LR, B
By2fE L LTI, Globigerinoides ruber DR TEERS D7 &
b4 BETHERTE, ThH OBETIIEE LBEIHA L
T EREHEA R, é % 2, No.3 Globorotalia inflata bed OIERLFE
T# B Globoconella praeinflata b Wi EH Lz,

FERCELT, LB ERIIRIKE T/ LROERE TS
% Datum A (2.75Ma : BB, 1999) XKD EWEIhTW

c. SEOFEEFLEEOERMOIIFRERZ v
WAS, Orbuling JBR° G praeinflata DWEHIEHICEE T5 &,
AFEEMITA T ORBR)IRBIC AT 2SO THEYE (=
FRiZH>, 2004 5 3.5- 3.2Ma BTER) (O &R D TTREMED B L.

*Fossil ostracode and planktonic foraminiferal aseemblages from

the upper Pliocene in Shibata City, Niigata Prefecuture, central
Japan.

**Takashi Goto, Toshiaki Irizuki and Hiroki Hayashi (Shimane
Univ.)

BT 3ERBRL L. IHIZ #RF=E (TOC &)
DEHE L High Flux I8IEETH 5 Haeg]undma elegans OO¥E
L —8T5. 72, HBEETERNY DD Oridorsalis
umbonatus DML TOC OEEMEFERET 5.

—J5, C0001 ® Unit 1 (RIEH) (61T 5 HAKEL, 2.0Ma
Af%IC 1000~2000m T, BEAHEH L RDITONTHRAIZ
L, 0.2Ma BT#I21E 2000~3000m (L EHESR
5. C0001 @ Unit 2 OfHINEERTIE, Tid Nuttallides
umbonifer BEFEICENT D Z &b 3500m UG THERE
LiceEEZzbRD.

%7z, C0004 TiE, Unit 1 &Zin kD HIEWVIBEIREIZ
%% Unit 4 TY Bulimina striata WEHTHZ Ehb, &
# & HKEE 1000~2000m THE L LEXBNRD. —F,
Unit 2 & Unit 3 TiX, Nuttallides umbonifer ISEEHT 2 =
ENBROIEY 3500m SUETHE L LEEIND. 20O LD
W2, EAEFHLBEOEKENS Y, Unit 1 & Unit 4 B51EHE
&%, Unit 2 & Unit 3 25 & U IRWAR TR S L
DHEFEHTHDHZ ENRTRFIND.

*Late Miocene-Pleistocene  benthic foraminiferal
assemblages From Nankai Trough.

**Takayuki Tanaka (Tohoku University), ***Hiroshi Nishi
(Tohoku University), ****Hiroki Hayashi (Shimane
University), *****Minoru Ikehara (Kochi University),
FH*EE*Shiro Hasegawa (Kumamoto University),
whwEkERArito  Sakaguchi (JAMSTEC), ***¥**#*(Gaku

Kimura (Tokyo University)
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C 05 LR A X & T ORERN AL ER oL ELLND. U KA ROEARLADEY A
- SR b BT O RiE, BRI S Y F— T A XFERED Y A XOBDH R
g;g%ifggﬁ%wﬁﬁﬁﬁ@ Bhis. Thbb, v RT A4 XTHE R IEBADE

FHREESBD LI ERATES.

o L OIGIER - ) - ook GOEK - ) SV E e 4 XOETLERDRE - BRI EE

wn 1o Y 7 T i se - s Uk, WESTHHRE T, REBKBEEFILAZ L FEAK
S e s st R T AR OB RERLEL OB, 1 10%Th 5.
EH @@1$7k%%f§'%?§7—1:@—5 T LR EMICEEEATEY ﬁé‘%ﬁ’ﬁﬁﬁ%f@iﬁ%@ﬁ%ﬁ{lﬁgtt DEITH 0.5%lZHP T
o XL MBS = T AT KT A ADDT b BERAELITENTLA L2 Y, RBICEETS
SRIMH BB SN EEA TR A REEATLA, ki FEEELEOIED B HE G:/EE‘T ) (#ﬁ‘f@ﬁ%‘L&;@ [ﬁ.l{iﬁg
ERTHBBIATLE, REERES b AREOED Sk ) DENEE Lo T BIMbH L. FIEDECRFILE
BEEEALAORABES A XERE L. ¥, Vv SLOEREIE LIS TREZD O, PRADLSZL
5 4 XL, PR OB R D - BRI A B ﬁﬁi%%%ﬁﬁﬂi*fiiﬁfiot@m et I EBRERA~E
L. Uil BX biLb. ‘

Y VR4 KT, BARLEORY 1 XV HRROBY A XL MEELOFRD D, WA T, +
#1577 Ma TEATE 910 um 173 L7 %84 L, PETM BHICIB %**E%**@ﬁﬂgfgvhﬁ“?&ﬁ@f%5-it
N B SRR — A 238 LT 300~400 um Th D, #D%ﬁﬁ»fc?:tpjgﬂ(‘i{&ﬁ&giﬁb‘ LA, fﬁ%?k@ﬁﬁfﬁﬁ*
TIN5, BAATLMORT A XLEBAORFRE L D ORABHBEFEICI R THE ST EBROM D
CAURENEERE S, REORGENSELIEL RS %mwﬁ,%ﬁﬁ@@ﬁ#ﬂ%,%%ﬁ@@ﬁﬁ«@&m%
l; é?;i;f;: E;:i éfggjﬁ;:}%;g &ﬁf}ﬁg;gg iB?;fE:n ocean circulation in the late Paleocene and the early

Eocene : Reconstruction from test size of foraminifera and their

LTHBEALAORY A AOBEBEZ LN E0D, R stable isotope *¥Yuka Murakami, *#++¥Kunio Kaiho (Tchoku

B - PR THEERBEOEME RPN EEX DD,

nver:
T hbh, EABLEOEY A XOEERE(LILEBAOE University)
EREBEIC L TELLTWALERTE S, ZOFELE
F2 5L, REEBEESICBWT, ERBKOEEBRREE
BEEF R T E h o T8, B it E R AR T
L%4®, PETM TH/NE 220, SFERTH —FHTHEVE
BREBICE T 28E647FEED fo (3~20%&). RUKHBICEEHSEENENT SMEEE LT
C 06 MRt EE i& Tetrapyle octacantha ¥ Dictyocoryne spp.7& & D&
At (S 2- AEE® (TUY - EBEEESMD /AR S h, SEKERICHEERM

SERPRALLZELEELTWS, £, BEOREXE
IcSEYTBEE LT, Lithocampe platycephara (MIS-7

" . . $B¥), Actinomma medianum(MIS-7 &%), Lophpphaena
HHE &, B VKRR AR 3 N . N
PV ol iy ?ggf;rfm‘;?ff spp. (MIS-9, 11, 15) AEFEh3. —h, KBERE
ti;éﬁ’:*ﬂ’JE{EE“Eﬁb\f 5;;’6 B, g ’< RN 4 2%& LT, Ceratospyris borealis ' MIS-2, 6, 16T
5 \,\’Ctztu Sy E(D ﬁ,‘—*rl“f"wxﬁ";;ﬁ% UhEL L\ BEEERD, FOMOKETIE Amphimelissa setosa Y

L - % " :
BETL ARSI NTWS (ltaki et al, 2004; 2007). ﬁf?g‘iﬁﬁgfffg; Jz, Phorticium pylonium i,
NIV N = e b S - - SEURL. IhoSOKPILEZET W
LHL, ZFhBETOKEE—BXBOBBRNESRE -« BKEE Sy 3 m g e (o I, ;
Bic & 53 5 BT L OB B L T R A T W BAEWTht BREERICHENRETHS. REORY
0 itk B ¢ BUc%EY B Stylochlamydium venustum I, &XKED S
: FEIKEIC R Z2BRBICBINT 2ERALH ZH, MIS-11 T
EREKHRIC B DS THEVWEENRED SNl
TRECRBEL, MIS-12 EBICUTETTESERS. &R
BT D Cycladophora davisiana |, MIS-12 L, E&&
AL EROEBEULGASERNICED U TWed, hlEE
IFEACERLRW, —7, Pseudodictyophimus gracilipes
& Spondodiscus sp. cf. S. resurgens i3, MIS-12 LT T

T—4 - Yyiiy) - SHEER (EX-B) ¢

AR TIE, 2001 F£iLiThnl IMAGES fitig
(WEPAMA) THXREBBORIRTE (KR 932mitR) M5
FlEnfzEX k> - 37 MD01-2407 (17K 56m) %
&ITBF 6 BOKY—EXEREE BERNLAT—Y
MIS-1~16) 28T 64 TEROKRBRBEEHS ML,
Tk, AITOLBE, SRRROBICHERYIE SN

BEMED B B, 3 FERMBORRICHL TRALSHINS  morn-s b. ¢l o. Ie : o
&S5 Er g — - 27 DGCB (A7 E 26m) Oxt I ZET D, OS5 MS-12 TORKRLDOST A

g e = i _ i = i IR, [RESMHFROICEL & T d Mid-Brunhes
BEREWE chsodr h bt;{aih_ﬁ?[;m@tjgﬁ{_‘iﬁst?, Event (\:._ﬁb. COBHEOFPIT - EVA—2OBLEE
iﬁ%%@ﬂf,ﬁﬁiﬁ‘, iﬁﬁ*ﬁﬁﬁ*ﬁ% <‘:1§/\7 Eﬁ*ﬁb%ﬂ'bn? H BELT \:\%E‘]’Ab'lﬁﬁﬁﬁ %
D (Kido et al, 2007 &), EEBEOLTLERMRBE: © " :
OREIEERZRRT 2 ENTREE RS,

WERE, 37 MD01-2407 T80 2 ## (63 A&
:\LE.) %Bﬁ%, ﬂﬂ(Dé’C (D%g'ﬁgﬂj L TC. Fﬁﬁ}K,ﬁﬂTEﬁﬂ?% 1 Radiolarian faunal chan: 3 1

P N = ges in the Japan Sea during the last 640 kyr.

EZJ(/% U—;&l%g_ﬁfﬁj?sgg ;P CEENSEFERERAT 40,000 2 Takuya Itaki (Geological Survey of Japan, AIST), 3 Yoshiki Kido

1@; 6435@?5'3%3‘1@ i ;Cf*f‘ N o — (Marine Work Japan) and + Ryuji Tada (University of Tokyo)
EHT SEEILRMKEICEML (20~60 1), KEITEAU
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EEE (WEBER) EANE (BESE) 70 Pliocaenicus sp. (HMIRHOSKLL E)BEREL, BEEREL LT

co7

co8

R & h - EEsREE
MfRY (MR *

MHREARESICIIEHEOXNIBEERSHALTRY. 20k
PORERFENSITHDICAREZET D Z EBAREZILTH
5 (A 1973) . R BT Pliocaenicus BEEEEMNFE
THZLABESRT (R - /NE 2009) . EEIZEI
Pliocaenicus BEELHLELAEROHEEZ B I 2o T
LOT, AHEHOEMEBRT I EDIHAELEB 2V, &
MEBORD 2 S LEERREE & R U, 370 R 230
Lz GRRZE%ZEL) .

B 1 HRITEALREICHHT 2B OEKE ~RERKE
OHEHB»LT, 1THEBEEHBALE. SERRTLEERED
Pliocaenicus omarensis (Kupts.) Stachura-S. & Khur. (H{
RF3%), Aulacoseira cf. scalaris (Grunow) Houk, Klee &
Passauer (H{ZR 8%, BAERIT T X THREEE T
Pseudostaurosira brevistriata (Grunow) D.M.Williams &
F.E.Round var. brevistriata, P. brevistriata var.
nipponica (Skv.) H.Kobayasi, Achnanthes conspicua Mayer,
Amphora copulata (Kiutz.) Schoeman & R.E.M. Archibald,
Carticula submolesta(Hust.) Reichardt, Diploneis modica
Hust., Epithemia solexXitz., Navicula contenta Grunow, N
muticoides Hust., N pereglina var. nipponica Skv., N
septatatust., N. zanoniiHust., N sp., Nitzschia heidenii
Meister, Rhopalodia gibberula (Ehrenb.) 0.Mill. T¥H-o7=.

F2HARE L ALK EHATHA (1973) BHELME

MILEREHTZHATHSE. T2 CRELHEERD
BREARXERONBRRE (EHHK)

FYUEHLE-RELRHSE

BEAEH - ML - REER (RETIHTESELTEE «~
BHES BREFR - AFEE (BRRISHERME) o

EXRXSEHAMATERGEE, ChETOREOREH,IOFTH
FOBRBTHY, XEMEOBFHUBORBFEMOILTEET
$5. BIPEER, ED-HEH (1983) LXYRMEEORRE
#HAMETIHERFELEESOPHBEEBHLE L THEEH
B, BREBICAFT ARIRICHEShTREN (#9125
BER; 74V F—TR5F—Tbe) E&hTW3, Ff=, INEEH
SEHTIEELREREIHF - AX VI REICRRSADHHMHE
DREEDERENEBE STV, —FTTFLIEH (1999) X
MEEEY Ata-Th (FZER) TIoSERELECEND, COF
TS5 LRBEAD 23~25 FEMOERD E L. FEs (1999) i
PEEORTEEELZR KL 2BOENE L-BEREERAEHM
WRELLTVWS. MBIIERERET TR, EHTIREL
ERECHLTOBRENDLELC, BEORBEBLRER KM T
WL BESIE NEBOASLAREOBHRERR, 450
ERBROBEETI EXINEBOBFBRICOVTERLS.
NEBIFEXBORERER L, M IFEREORENERFYD
EEDSOKEORAKBRICEHLTWS. RELEREHERO
0602 ADESHIN L YEE 28, —HE 2EOREKEOR
VEIRIERMN, WED 06-01 hED LI b L YT RTOZRMNRES
Ni-#E21E, SHE 23 ENAER LK. 06-01 O RFELERER,
BEREOBVDELEEFLEIEVENEELTLS. RFERED
BUWERE, 44 FHTLBEOBRIGE, SEHOTAYFRETR
B1I6BTH-f. —F, REREOHEESJUVEVEREADYS
LEBERE YHXLEKASETH L
BELFERIRTHEBTHZ 0D, BRE (2000) [Tkd4E
BEFZRICERBEBOHEZTo-. BEHA 06-01 OREILR

Aulacoseira granulata (Ehrenb.) Simonsen, Melosira
undulata (Ehrenb.) Kutz., Fragilaria zeilleri Herib.,
Pseudostaurosira brevistriata (Grunow) D.M. Williams &
F.E.Round var. brevistriata, P. brevistriata var.
nipponica (Skv.) H.Kobayasi, Staurosirella lapponica
(Grunow) D.M.Williams & F.E.Round, Cocconeis diminata
Pant., Caloneis clevei (Lag.) Cleve, Carticula submolesta
(Hust. ) Reichardt, Cymbella cistulavar. insignisMeister,
Diploneis parma Cleve, Epithemia adnata (Kiitz.) Bréb., E
solexKitz., Eunotia sp., Gomphonema grovei var. linglatum
(Hust.) Lange-Bert., MNavicula bryophila B.Petersen, N
Jaernefeltii Hust., N Jjentzschii Grunow, N minima Grunow,
N sp., Nitzschia heidenii Meister, N abbreviata Hust.,
Pinnularia joculata (Manguin) Krammer, Rhopalodia
gibberula (Ehrenb. ) 0.Mall., R operculata (C. Agardh) Hak.
THoie.

PR B EEE LTz Pliocaenicus BEERITALEERM G D&
MENTEY, KEEMEIITFAET T P omarensis BNERE
ENTWD., KBIIARTIE 38 R NBEESNT
BY, FLHENSER L P omarensis iTRER - BERE
B2 FihbBRENRDHS.

*Diatom flora from Fudensaki Formation of Pliocene sediment, Aguni
Island, Okinawa Prefecture.
“Hiroyuki Tanaka (Maebashi Diatom Institute)

HEOREREOB WL —TEHATHORET, RibttERIH
g£rEZ M. BREREFESEREBENV L~-TIHBHEE
ETIRETHENAH T, SHTHETERSIARICHEERL
-REOBELEREEIN. ChDOT L&Y, REMA 06-01
DOFMMEREL, BREOLRGEMN S, WTHH,SKE 20m 25
[CEBLTLWEEZ DR

Fto, REHA 06-02 ORBILERETERNSLLOA, HRHE
BIUELREL L HBFOBRE-REROSHT HRMHEOR
BERLTWAEEZ LN
MEBOMEBERNE, BT - 3EM (1983) & FuliEh (1999) ¢
IZR43. ChFET, FREOFEHAF 06-01 & 06-02 (X3 H48
DELINDEMOIFMELE Sh TV, Sho 2AXRAEER
BHEMCHEBIQIEMBERERLY, KYREICHIBEEAE
06-01 ORMIEERENEEME 06-02 &Y IZFEWKRIZH .
NEERADLE ELEHHDPHMLUBOR LB THILEER
hif, BEOHBHESENKE(EELLEERTHLIILEEXIC
LT, 2HADHMBITIABELEZLLRETHY, LA 06-01
BEL, G2 NEUFLWEHDIRETHAS. B -#H (1983)
2k dE, BIXMGEONBRBEIBFEROKIBICHESATL
3. FiilEh (1999) BEAEBFBOR TIPS Y b—TFRTF—T7
LEDLHICSe O 2BEOHMWEREBE, £, FABLEN
BIZ7AY F—FRF—=C7 OHTHERDERELTWS. 2F
Y, BRERDIZE BRORLI 2BLEOBRENSHT .

BEDTEND, S 0601 OEEBELREILFETAV
—TRAF—T7 OHEMIZ, BEDHA 06-02 2SO REDNERFE
KBS HTIDUBERERET IV F—TXF—T5e OKIT
RMICRUTILDEEZDLIEMNTRETHS.

*Molluscan fossils from the Ogushi Formation, Amakusa City, Kumamoto
Prefecture, Japan.

**Hiroaki Ugai, Koji Hirose, Yoshitaka Hase (Goshoura Cretaceous Museum),
***Motoyoshi Tanaka (Kumamoto Nishi high school), and ¥***Sigenori Kawano
(Shimane Nature Museum of Mt. Sanbe)
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EREXEATOERMICE T LHHHATBOERE"
#HoOLE - BERY - gk (BRK) -
HETHR—E (ERR ™

WEEth Ty, BARERET LRI COMgIz, +
B EBARCAFL, TOLY, BERE, 18R, AFE,
KEB, HELBIIESENTWS, Z0dh, AFIBIZIE,
FIRBELAFILBNEH L2 22 BH THh SForaniniferal
Sharp Line (&3, 1963 ; BAF, FSL) BHFEHETH L INTE
To. %F(1985) IIFSLOBMEMER* L =~ 1L, BEAME
FROIESRHBICINT, MHEER L LTOH BT 25
L7z, &Iz kB &, FSLiZBlow (1969) (iR EA FL b AN, 9
BN 0EERHRCAET 2.

17 PIEH (1982) 1%, RETHIEE{E 2 ARIE DR &
LTEEETI L LI, JIBBRELEI ARBIZNT TE
EEFLEBEELHNT L, FSLBAAFIBRICEET S - LR
Uiz, LaL, BR(1986) i, 77/ PiEH(1982) & A—— b
TEAFLBREOCZEEMITEITV, FSLE iz BHETH
BERBEETNRD bR &, FSLAERERERE LT
D LHREREOELERT OO TH D AR ZIEHE L.
UED L5z, AHSOARE CIIEAFT AL EEEOELR
HEMICBELNIENTWVAZ ENE, S LITEEEFEILREE
ESHTHILICL-T, BENOER T TOZRTARIEEE
BEOEMEEZERTCEHAEENDD. T, FEBRBEILR
o BEEMCEOABFEZEAT A LIZLY, FSLE &h
T BEOHMRM L FITZ A FREN H 5. AT, 1/
PIEAH>(1982) 38 L OEFHT (1986) & Rl—— ¢, FiEEEILA
LEBIXORRE Y /LB OSHE1T - .

10
HERF TR OFHHS - BER DEH LT )
ygoliz

FIEE A (F5) RS B AR EMREA RIFE R ) **

FHRILtE - R B % ST, 7« U E987 L — MR- TIREL,
AMNENCETZRAT Lz, FRRILMO FHRIBE ORISR — P Frit R KE
MO EDZ L EXET DY AR (LA RSERE ST 5 (1
BIED 1994), FTHA Y ATAET Y U TEEW-OVTiT 60 [EFASERE
ENTVD, LirL, £0O—FT, FEEEICHHT 2 AR — it
ORFKE By BEFRRICV O RREEE LTHD 25 hETicty
AT ABCRIRME ThoT. 2007 48 3 A OFAZICEVT, BEERRkIE
BTHAS (IK) AT A RIKEND Aturia cubaensis (Lea) 1{EIEE
FETR/ B MK ORKEND 1 EEFRELZOTEET 3. i
IEFETITAS (EN) DRPEEDLITAT LAY BCER 1 HEEFFRELTHS,

2. HOEIERE

PR ORI CIIRT— s - BBREASM LTV A, B
r BEFIGREN OEE. KIUB~OREEFHRER LI KIREEEDOE Th
% (U 1986), BFEEED 7 MK/ NEERARESENE - BIEE
FZH Y. 11 BENCRIRERENAHD (ZE-FIE  2007), TR LARE
OHFREEIS, F—EF A b BETEHR, BET oy I RRETE S B
BRORREERERE. b2 VIEREEEBIIET 2885 E, L
U REEEE (1K) THEE- T\ T, BEEROEERS & Bbh 2 kLa#s
B L ENEES AGEREERSM L TWT, AIKER., ZOBEBICEL
HEHIBL D ZATWT, 23 BI r HVOBWHRDBLIA AT
ERETVD, RAKELE BEOYREEIKEEE O L, PP

1/ PEHN(1982) TRSLASSEES M= BIRJIFIR DEET, B
E1-2mERE IS OAFIBORASZHR L. BRLUZIES
BT, MB T NULRE, TV NERBIUAR R ARDEIRLT
BRI T I oM LT. REEDORR, 138 b0 FEES
LBabEIELNT. LADRFIIFRR T, ROBHESERN
ERAICEDSID. FEEVL Globigerina angustiumbilicatal> &4k
DFIZ0%% 53, R\ NT Globigerina praebulloides Globigerinita
glutinatad ZET 5. VWhHpAFSLESH B YERTCi, Bl
HEILROEELBHEL TR DN oz, ERBELH
Ih7sFE & U C, Praeorbulina sicanal, MatUTz & TALORE &
TeTRBHCEM U, Orbuling BROEFER, 2362 B TEED
bZehofz. BLEIZEYD, SRS KR, BEER L
HLAENSFICR &,

BIRUEZRBEICOWTAITATAREERL, BELLER,
S LT & B (AR HE) ORB O LN B IKE T bR
BEHLE. ERETEH R RIELL T Helicosphaera
ampliaperta,  Sphenolithus  heteromorphus,  Cyclicargolithus
foridanus I EH L =206, ZORAFHE Okada and Bukry
(1980)D LA HECNIFF IR L.

PR EOE, KR TRETSNI AR B TERO FEICH
FTORXME, BEEFLR{LAENSE TH~ P RES
5. Lo, ARIBEAM T eH®EEN TV “FSL”
i3, D e A EE LU T Db TVZFSLEIE AR R E
SERDTEBRLMITRT.

*Biostratigraphy of the Miocene Kuri Formation at the type locality
in Oda City, Shimane Prefecture, western Honshu, Japan.

*Hiroki Hayashi, Shinpei Hashino, Ritsuo Nomura (Shimane Univ.) and
**Yuichiro Tanaka (AIST)

DR - XEIFFLE Nephrolepidina japonica (R7T L ¥ )
EREEL, BHET VTR L bET D 0O THy BEICRIF L B OEHER
YLEZD, RBEEBHPICOERED/INUEL v REROREER 2 &
FCeH LB HRARETHY , BT TFEESH LRV,
Y BCORKEHIIZEOKILMANE 28, BEOMTPEEFLAKL
BLT v R TH D,

3. TV UTFARILONT

ML 38X 16X 12 mdb V| BROFER, #1350 1 BESEHRT
&, 7Y (RER) ot EMESERNEICIEL T\ s 2D
WKCRELRE, 7V I T{eROBREICI
Nephrolepidina japonica g EHHBILANREEH B,

B BB OV T k& SREROEELRIIRITTH S,

FULHAAEOT Y Y TAERE, AAROFHFHFHOMED, IEHR
PEERALMIC T TOECRE OB LEH (Tomida 1992) LT
WT, AR L - TRESREED HER S CRTEASIGICESF L &
BB THW3, LHLMEIE: (1994) 1, FRRILHIOBIRED HEEIC
EH LTV Y 7R OBEREN L R T FRRBDIMERR THol & L.,
#9 1500 TERTZ AEPHRAREHICALE L OO —o & L, AL
DOEEETY ) 7R b RIRRHILTH S L EX B,

0B Aturia cubaensis

*Afossil species of Aturia fromthe Miocene Yugashima
Group of Izu Peninsula, Shizuoka Prefecture, Japan
**Masahito Kadota (Visiting Research Fellow of

Kanagawa Prefectural Museum of Natural History)
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tEERBICHMT IREREH - BNEIC
B omtt RS- HITNOREEE
VA MER*
HOE— (EILXRP) ++, B8 5hEA (FALKEE) o,
EIB2LEE (GLBERE) wrex
BERT R — AR ATAT, MERCTEHLEBRHMTH- Lk
BH O TS [1). Z OFFHEIIZ L, Paleocene/Eocene Thermal
Maximum (PETM) 72 & OEHEIN DR RIRE (LA~ L33
KNTRERI-2TEY, ZNHIZDOVTEL DIFEIMTOI TN S,
ALEKFEROT — Z 1k, RHFR TR, BHE LSS
THEEAONSRERE - ENBLMNRIC, BEERI R NEF
EHLTDL LB, TOBRER PO EREOEBLHE L.
IEHRERBO A ERIC ST S REREIT, BB HS £
EORINERDOHBEN TH . BIBIIREEFEDOET, TRHIY
B IBEETRE, EFREHE, SZREIVLV NEBBO 3 20
BlRoEhd. $/z, BEREHEL ERELNHD THORE
FED UNIT-1, L OBENERT S UNIT-2 KRS T& 5
EHL-REEES 2 MEAEOHER - HRIZEE L, BIIE -
NS HE ES~EERE L MEHBETHICB T 5 O@ﬂ.’.
FEERE L. R LB OR TH—~BERELE UNIT-1 T
B TH Senegalinium microspinosum FIRE#:, 7& TIR&ER/E UNIT-1
EE-UNIT-2 & T #6 % Tl Achomosphaera alcicornu [E@Hs, i&F
Tea#hE UNIT-2 TEBIL Pyxidinopsis crassimurata *TFER#, &
EREERE UNIT-2 LI Nematosphaeropsis lemniscata Fﬁf‘mﬁ?
B LERL Spiniferites sp. A BR#HICZRERXtLE NS, Fi,
microspinosum # O T TIX S. microspinosum 0% FEHTR bbro:hé
7e®, EORBYEE S microspinosum HEEH L LTHRES L.
TEERAHE T CTEL T 5 4 alcicornu, Tharassiphora delicata
O B IXBEH t Thanetian MM TH Y,

cn

% 7=, Apectodinium

MO HIEEE L ERTEERSRERICET
4B #E Cenomanian/Turonian IHR

C12

"EANBERA-BRAVATLRER) - ELEN(ERK-
R A XEH) -2James Crampton+?Brad Field (GNS Science)

HERICIIEEERSZEEE (OAE) LTINS, EH0 5 bic
REOHEBREBEDLEOEHEOHERICHERE Lo 4~ P B3 EEE A
HENTWS. BESLRICEBR T ILEBRRIC o Z L S0AE
DOEFREEZ LN TWS., OAERRE/BEOEFIREN S OEH
BB TH Y, REFBROKILTHS LIBZ LD, OAEHIRAZ
—WRAEFEEDHERIT X VIR L72COT B Y $ 2 F il 23 57
ENTICKRR - BEZIMOEEET 5720, KKIBEEDRIBEY,
HEROFEHRIBIEL TR -2 EZ LN TS, BERRZCO Y #F—n
ELTHELTWEARTFEORBKEEE L TWeThHS SEY
KEEEITOAE L R BRELIOMELZE L L THHOTEE
RBTTHD

AT, AELOAEDP THEBLIEKICIL AL, ZOBEKR
ZOERELEY o2 EE X BTV D Cenomanian/Turonian(C/T)
BRICAUROAEICERE YT, =a—Y— T FOFEMNEAHE
B EHEE Uz, #ES SO mEBEALRATCAE L Tz e
Ex2oh, BRAURGORELE & EH L LBERLEEHLT
WAHESENH D, TTKREE (/T LR) PHAERRE
X ) FEENACTHER (Crampton et al., 200)fHEICE LTS
'7777#%7/757T§74I| BVOBHENLIREREEREL, F

—fikaEE (CHE%ER)
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homomorphum 0 4 77 HA T 13 BEST R —~ 46 FH A HIC R 5 B [2],
[3]. EIT, Hystrichosphaeridium tubiferum O HIRITHAE L
BTHD 3] INOLOTREBOEH,DS, REHIRLOHFIIHEN
% Selandian E#B2 HIAFTHE Lutetian THIZES LERmSh 5, &
1=, BALE®WIL, S microspinosum #7)S Selandian | #F—Thanetian
HERIC, A aleicornu # A Thanetian E%8— Ypresian F#5iz, P
crassimurata # 7 Ypresian HERIZ, N. lemniscata #72S Ypresian E
B8, Spiniferites sp. A 03 Lutetian | TEUIC Zh T hafthah 3.

A i 4 T 41X Selandian & E & — Thanetian 2 2> T S
microspinosum BREENTEELZET D L & bICEEHEI BN
Liz. ZOSERL, ZORPICBERB~ORBEORBERS L,
FORFER, —REENBLIShTWEZ EERT [5]. Lal,
Thanetian 3K — Ypresian #)EZ20) T S, microspinosum O HEE
L UEEHEITARICES T 5. ZOBECEE, ZOMBOE
HTRBEORAENRED L, B\EO—REEBBETFTLEI 2K
LT EEZLNRD.

F7z, PETM BRIZIE, LRI Apectodinium BBEETBH Z
LBEHMOLNDN, AHIKTIIEBASIZIZEL L2\, Apectodinium
BIEE» OBRBEOWIR TEMT I Z XML B2, Ak
THREEFHRICEBEORBERENMET LTS LEX b0, AR
DEFIEARBRRE TH - LBWTRRINS,

Xk

[1] Zachos, J. et al. (2001), Science, vol. 292, p. 686-693. [2] Williams, G. L. et
al. (2004), Ch. 5, in Proc. of the ODP, Sci. Results, v. 189, p. 1-98. [3] Powell, A.
1. (1992), in Powell, A. J. (ed.), A stratigraphic studies in dinoflagellate cysts. p.

155-229, pl. 4.1-4.11.[4] Sluijs, A. et al. (2005), Earth-Science Review, v. 68, p.
281-315. [5] Brinkhuis, H. et al. (2006), Nature, v. 441, p. 606-609.

*Dinocyst stratigraphy of Late Paleocene to Early Focene of the
Tomiuchi Formation, Nemuro Group in Eastern Hokkaido, Japan.
**Keiichi Hayashi (Tohoku University), ***Hiroshi Nishi (Tohoku
University), ****Takashima Reishi (Hokkaido University)

KR FFEALIELL (S°C) BIE 21T - 7=. CH¥iske L ESEY B EY
BENRFORER EDTVWE). FORBERSCIIIBELZRNT, EE
REEERET-24. 6%fTITDETH o7z, FEBRKREERTRES
T, A/ T LR ELTH) KHYT HBHETIT-23.926
-27. 5% DEEA TEE N H o 7228, (D/NBBIC & v #EEMRELILTW
%, QBEBRREENEBDTOR, QERSEBEBCLYRETO
e HEEEHENE LB LTWAZ BRI, LD
BHHRIZLOHIEY Ve VRABEORE 2D THT L.

FORBR, FEREEOBL B 2NV Iy TV —k v a v
TlE, 1.5% %2 ABERENS CLy A h—Y a3 U, KELRE
O T FH] NICHREN. THERRBEROHILICEELT
BRI E TS Ce s A —a rThdr eELLND. v
FAZ =% s a v TRALNAEE LWV CEOEENY, ELESHE
YR REA ORI LY, TOMOREEF >R EM O DR
SICEE - L ERBRL TV D EEZLNS. OAE2IRYfEHE
T (DREREOHTE () B EESHEYEEDE DR B LVG)
A4 )85 AAMEAEDORIHS, [ FIEFRBEICE Uz 2 LR TER,
(1) & )1, LEFRIZBT BFEBFEROEL L HBERATH D2 BAD

RRBRICIIRER S NRVIED A R P THD.

ik

Crampton, J., Strong, P. and Wilson, G. (2001). Integrated biostratigraphy
of the Raukumara Series (Cenomanian—Coniacian) at Mangaotane Stream,
Raukumara Peninsula, New Zealand. New Zealand Journal of Geology and
Geophysics, 44, 365-389.

* A unique palecenvironmental change in southern high latitude across the

Cretaceous .Cenomanian/Turonian boundary.

'Hasegawa, T., 'Fukushi, K.(Kanazawa Univ.), *Crampton, ., Field, B.(GNS Science,

New Zealand)
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C13 Atmospheric pCO, from calcrete nodules of
the Albian Longjing Formation of Yanji Basin in NE
China*

Gang Li', Hiromichi Hirano®, Takashi Sakai’, Takeshi Kozai®,
Tohru Ohta?, Yusuke Soda?, Kazuyoshi Moriya®, Satofumi Tanaka,
Hirohisa Ishiguro®

Nodular paleoso] carbonates (calcretes) are present in floodplain
facies of meandering river deposits of the non-marine Lower
Cretaceous (Albian) Longjing Formation in the Yanji Basin of
northeastern China. Field evidence suggests that these calcretes
formed under semi-arid climatic conditions. The studied calcrete
nodules were all collected from in situ position within soil profile,
and they have sharp margins and are composed of a matrix of
micrites. Typical calcrete fabrics, identified petrographically,
include floating detrital grains (quartz and feldspar), corroded grain
margins and circumgranular cracks defining peds. Fractures and
circumgranular cracks are filled mainly by calcite cements formed
in a characteristic order. Precise definition of 8'°C values (a mean
of —6.31%o) for well-preserved micrites allow estimation of partial
pressure of atmospheric CO; (pCO,) for the Albian of 4441 ppmV
using a published diffusion-reaction model. The data suggest that
atmospheric CO, was consistent with a previously defined
mid-Cretaceous high.

* hERIMGIESAMOT NV ET VERERBEI LS Y —
MNASD L/ LN KRR ZEB(LRELE.
'State Key Laboratory of Palaeobiology and Stratigraphy,
Nanjing Institute of Geology and Palaeontology, Chinese Academy
of Sciences, Nanjing 210008, China

FHREMALE 04 FER LR DR
R Bz ERAE M REE O SR+

TR~ (RIRTSIRZEREERE - ) - B BE -
BYFET (CERKFE - HIREEMPFER) ook
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BT U TRMPL AN N R, BEOEEHEER
TERAEMELSE (b7 ) TR B o R4ESMES
(FRAR) Bl ~ T LT TP —hEsid ) TS 5.
AZF T, BHHERILE TRDLNLD, NV RERRRTH]
OFEMERREOHEEREZFH»VIC, TV FERRKRK
LW R REENE U ERBORFHEEZ R UV,
WAtEEEMIRICIE, Ty 7V 7TRIC [HE - AR
BEAEYERTE RRDLNDELOD, FD%, REEBMIEITL,
I R R ELETE (Tremadocian) O [ =234 L3 - BIREERE),
TSEHERS - 2 b, (EEES - MAEDTE TR
SV, BEERIED 7Y TRIZIIBEICHBE L TWes,
AF2OR- LA TV TRTROLNDH15 (Kanoetal,,
2001) %R X, HMOBEIIBREBNLRBEERLE P, £
O, FHRIE, Abhe<ebhIA K, ARYERTA N A
RE M (Epiphyron’s ¥) HETRER SN BMEDTEN S
3%, Tremadociand bR ED 27 LAVHREL (Xiaetal,
2007) , FHICHEME LT RES - FRENETS. FRED
HEIIEETHIHN, FOFREAE T LVHREE - EE
FTHIZLT, REAEEEAEREICL, /N (8t
~%m) R B A DROMEREEEBELTVD. 20
R, [BEEMBEERRAEEE Ch DR d D]

— iR (HERER)

2Deptzrtment of Earth Sciences, School of Education, Waseda
University, Tokyo 169-8050, Japan

*Department of Earth and Planetary Sciences, Kyushu
University, Fukuoka 810-8560, Japan

*Laboratory Geosciences, Faculty of Science, Naruto
University of Education, Tokushima 772-8502, Japan

SGraduate school of Creative Science and Engineering, Waseda

University, Tokyo 169-8050, Japan

ThHDH. FUOERIE, 2y AVEEBRETLREDLNDS.
5T, WHRAKEEE LT, HREREDE (Girvanella)
O (BEREDE] WRERTHA e 74 FBRDLNL
5. AEERED VT ) TERBOBEOREY ZELTWD.

AT O HIE T NRAE S 21 HshellbedsD ¥ FEE - H7TE
MBI BEATIC K B &, TremadocianiZ [0 27U 7 Re B4 w4
(SHEh “WEEW” ) | b THEREERY HREH
Do AY) | ~OTEREL, ELBDROE(NRER
NBHHND (Linetal,2010) . B x5 EEORHIC, HH
VAT ADEL ( HEHESTKE R FEEEORED) &
THEBBEEER OB, ) B3EoTWS (Liy, 2009) .

IO X O, MERAYEXNEEORRERICE, EETY
B0, Fi- R AEEROBRE (EE TR0 ZREHER) ,
ERAEHOH - HEESY (EEE EEBO=SRITIER 2
£, BAREOEYENSIIRD ISR INEDE. L
b, TO&HRERY, FHETHBRIZSERT TELTHY
3. e PIEENRERENELEONEVIBRAL, KEED
ERLEREOHMBN LR EELEL ETHEETHD. &bIT,
A Y AR ERES) B TERAMARHEERER) ©
TC, HIRAMBELAY BFTELI L BB/NFEL T
WV, 2O i, WAEYES RN TRHN, RAE
B2 TEROCERENTERILNLLLHALNTHD.

*Pioneer phase of the geobiological revolution revealed in the Early
Ordovician reefs in Hubei Province, South China.

#xYoichi EZAKI (Osaka City University), ##*LIU Jianbo, and
Natsuko ADACHI (Peking University)
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C15 LEY 2 T RBERNEENOER L =4
FA LRI K EOFREROAME~D
T

FEHEE (BX K- B £98%) - TR (05
FRBHEFAS) - TEBIE (BERIEWE)
MEAE (FHE - #12g) =

= H A LF (Pholadoidea) IZEMAIFILE T B Z & THHK
o _SEMO—BThHd, =F AR, FI7A4F4F,
TF A LVROIRD LR ESNAALRIE, BENOBED
BB b KIFEE TR S/ML, HeEEPTORALRE
IR L7z (Haga & Kase, 2007), & 5i2, =44 BidH#e,
REEHE, A, BRETCTEHRBYEZEETIVI1EI, 74
HARETZ T 74 LVRIIAMBICEECRE{L LKL Distel,
2003), FDFHEEROENMIT, BREOBEIGEMORRETHE
B RBITEAME~OBEISEER T HB A5 b HEEKE,
ERETRIEOHOLCEEERTL, AME~OERLEHR
T3,

B PN BB EOpertochasma B REBREORR: =441 EF
OILRESIEY = TRFHE THDA, FHLL1ER, £LT
BHLLIESMON TV AIZBEY, ThOHOERLT FRIE
L FORDOFEEMIKOHITREN TV (Kelly, 1988), L
»LUIEE, BEDOFEIL L > T, Kimmeridgian/Tithonianfg &
E2 bR HHMERHNBHT / RENL, LREUAHERCE
U7 RAB T =2 4 A £ Opertochasma B O FFCHFE D L EE i+
RREN, YEER=ATARE LTRELRETE 2R Y

B Z R BC LD E Y L) ORTHEE=
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R 2 CRK-8) - FTE B GUEX - £a8%H -

i CGRK - HE) »=

v uRYh &, <A (Mandarina luhuana) YZFI100045R1
L7 NEROD ZV L) ThHH B E LTHEEL,
NEEORREGREEYF VLY ThD, ZORBREIL, K
MOBEY LT ZD0HY, NEROHF T LY H
SRS L LIz Dd, AMBERONIA LN TRV, B
B O THREEOSTFRHEEFATSZ LIEIRFTETH 5,

SFBEOFT, #o2_T GEINAL Y kRS i< <.
F, BEREEOWTOOBEBRICEREE LTEENRTNS
7o, HFELFRELT. TOEETHA,

MEBYDOARZ VNI ETHE Y~ bRUT 4 i,
PARUBICHRARPCEBRORKE CEREINELEZLRT
W3, RNRNEREOHZY L) THLEESNLTBY, 20
T BESLRESN TS, IFVLIOEBRF R
BORTIIRLEL . EBRORZHWLRARI LV ETH S,
HAERKEY L F—~ FRUT 4 VEHFo TSR, R
FRLIIBEDE ZAR O THWRNWDT, BRk¥ 37
BLLTH—< MRUT 4 2> TN ORKECHER
i ThBHAREENREV, Lo T, kEEE VST
IV ADLRNBET, BREERTIBRIZEETHD
TEENERH B,

ANER - REDWENHER LII000FEFI O o YR
2wl DRKT, EERNETEMSIC I 2BEICLY,
EHREEIMETFE SR TCWA Z EARR &N, £, XRER
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DILAETHBIENY TR, =4 HA4 LHOENTEHPLERF
PEROMEE LTHELEL, Vo TRBHIC = A LRR
BLABLTWEZ ERRTIEILE 25, EEETEMRESY
FEERCESEHMIIBRN LR E 25, ABIIAMELIZEL
LTHEAR 2T TV I BNy, =FH A8
REDHCB VW TAMF CREDZEBET LI LEE
HESIh,

Va9 EFBOAM~OHEE: VaFrbmbhsz bl
RoTSBIIETAMBRICELTA 2 800, AM~DBEIEN=
FHA EROTMBERICBNTEEREERZ R LEEELXD
N5, %5 HIE Y 2 Opertochasmal® D2 JR ORI KA O
Turnus/®& & BN 2 1FEIIRBYREL#HEINER, =F T4
ERE L THES TV Teredo australis & & B 12 W V> Turnus
waldheimiitI TN EFNBHIRFETRH D00, KEOZE LD,
A< RotMEWVWRILREFERTHED, AfEETH-
EWEENT, ZER~Va TR =F T A LRBAHE
L7zob, VaiRk~AERMBICIEENTNERRHETHS
TFHIALVREXTATABRBOBE LI EBEELOHTF
BHEMTTHEENRTWVWS, ZhboZ s, =FH4 L
R AAMEBMEITE HEEDZHKILEFERL L TRRHER
DEVWEECEEIN, REX CHRINET TERLLEELDL
nd,

*One of the oldest body fossils of the pholadoidean boring bivalves
from the Upper Jurassic in northern Japan with implications for
adaptation to xylophagy. ** Haga, T. (Univ. Tokyo), Taira, M.
(Somanakamura Group Res. Assoc.), Taketani, Y. (Fukushima Mus.)
and Kase, T. (Natl. Mus. Nat. Sci.).

ORIV, SHEIIT I2F4 bThHoT, IATA ME
BHERR» 2T, Lo THRERERIC L AE(ITER S
niahoie,

AW ov #FvA <A (Eubadra brandtii) D& —=< +&R
US4 vDOT I ) BESO—HESHR L., TOERISFR
R BFEEER LT,

PRSI Y e arRyhdwf v DRI, PER
AR TABRED I NI N Z<A <A (Mandarina auleora)
LHBLT, 2% DF—~ hRUT 4 URRFEINLTNS D
LR INE,

{LEBOZ A7 EIEMA LTS ED, = v o
REDBEDZ UV RIETCHEBENTWAHFETIE, 73/
ERFIZRETEZEIXTERY, T2 T, HESFTHETY
— PRYTF 4 DORTFROT I ) BEFIZRET DD
i, LBEROF A BRERRIC L DL, BOEICKS
TANPL—a it XD BE, BT, BE. T
I BENEFERPTHY . TOR/BREREFTITETH D,

*#Phylogenetic reconstruction of land snails based on
fossil protein sequences.

#% Isao Sarashina (The University of Tokyo), Satoshi Chiba
(Tohoku University), Kazuyoshi Endo (The University of
Tokyo)
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bR L ORISR R EERTL
W Globigerina bulloides DBIERIZHEME &
BEE O MRS f*
ARES R - LRES - BEEE LB &
(JAMSTEC) # - PH LR GRALK) *erx - FHHK -
HUR E (BEIK) s
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EFEAILAROS IUEVWHBRSH LR L, FESHE
FTRELE MO TV, TF, BEERLEDSTFREE
ZHFRICL Y, ZLOBERRBVEEN2SHEELRT
ZEBHEALMIENDOHD. ELEFERAIIBVNTY,
BEUMTOMRICECRR DN Z EBRRESL TV S,
BEEEOSTHHEREHEFT D L3, BEEALEOELLE
HEBEOBEZAONCT D L TEERENM,Y LD,
L2 L, BIEOYEIIRIT 2 EEEMOEE - IBEMOER
BRI DOV TR FESICRA SN TRV R, TR X
T, SOPOMBHMERTRICONVTIE, BRENFRE
B A8 2 AL CEGEIC AR LT\ B Z E B RERED
BB THRIEINLTWS. &30, XFEETIHEERDOT
— A RFEFRLNLTRY, BEHZBEEPMOWER L OF
(BRI TR DWW TR RS0,

AFE T, TMEBIGZ2 TR IBZEEFTLETHD
Globigerina bulloides % A\ T, KR L OBEEA
RERICBIT DB EHNSHEDMFHEITo72. SSU tDNA @
ERFIC ESWIE I E TOREN D, G. bulloides DEERENT
REL ZOORFICHT bR, EEAFHETIE 6 BEOER
Ei(Type Ia, Ic, Id, Ila, Ile, IH) AR SN TV 5. Type I DEAE
R EEIEE L OVRAKIRICER 5N TV D DIZxt L, Type I

MR B O LB
—iERR R SRR O R b DA —
BT (BEX - FIEPD) #*
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R OBEKEICART D RRES L, 208HFIC RS
SRERSERS LB SRS, BREEIE, HEFNSEER
S OB GEEEOTE R O S CRRMEE) 2 BT 5 2R 08
DOVOESTH D, BREERREIZE, IE, BRY, BIEOL
RWBE, BOKREEEMRERER S OFEBASESERIN
TEY, 0 OHEITIE BVERRE~OELTHDI EE
% BTV (Hartmann, 1973) . —F, Z0 &) 2RSSR
BN, BEEOREZII-- TAETIREESEENOIRET D
HALOBRITIFZLAEERSA TV RV, 20X 3 RELER
ERT DL, BHROICTRLEEMERE L REEEOLE S
PVELENS.

ABETIX, eV EROBERBACBENT, HEEELE
EMBEOW T2 5N EMICER L, £ORROEENLT D2
SOSEFHRBREICSTONS I EERH L.

1) FRMREE RESELETR.
2) HRMEOLNLERESNDBEREMBOLNLER S
NoBEELFE.

IR DBREERRRTHISERIIBVT, ME O ELRSE
1Totz.

) ok & LT, XestoleberisB¥ & NCallistocythere
Bz oW THELB 2T R, FREEOLE Ly
@ & LC/NEEMER S S8, BERIZ oW, HEHE
fBe LTHERRERERD LN ST

— ki (CEFER)
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BREoEWSHERLE., £, ERE2S0EESR TR
B—DOBEEEe) DI BL LN, —F, HEEE,LIL 4 8
BEOBRBREEREIN, KEEHDWEKEEL EBOHERE
Fi(lla, 1Ib, Ile) & & [EHH TR SN BB Ie) B EEND
EREOSHFRICITIEATE CEE LERsRo bh,
1la, [Ib BEFEIBROBRR THHAET B0 L, le (IR
BRTRE 0 LIEBREMTAHELNS.

EEE TR SNEEERD Y B, I, le AL RKFEND
BEREINTRY, KEETHESREH X - BEEHRITR
B—EOBGERTEETAZENRBEINS. £/, ThE
TIZALRERE L KEFEOMFICEBL TR ORI EER E L
T la BEEE SN TWBR, UBEE N L BEHRTRER
NEEZLBNTVD. AR CRBHEICRS T la 2R L
b, BEHRERSKEES KEEOBRAZTROBE L
HRoTWBHEEZLRD.

EERBEITS L RS Type I TIIB R OEEE ) G
DFERL, KEEEKEEROBGHRKRRAONDDIC
*L, LVIERBRBEICSMHT D Type | OEBEETIE, IR
FIDBEEM R ERITRBELRBEICA 5D la LA TiEmR s
RTELHT, BERBEMOERNRSECEBRREOBRNIE
G RRICRELSLBEBRLTVEEZEX N5,

.......................................................

*Genetic variability of planktonic foraminifera Globigerina
bulloides and the bipolarity of the genotypes in the North
Pacific and the Southern Ocean. *¥Atsushi Kurasawa (Tohoku
University), #¥#Masashi Tsuchiya, Takashi Toyofuku and
Hiroshi Kitazato (JAMSTEC), wkkkHiroshi Nishi (Tohoku
University), #*#x+xKota Katsuki, Minoru Ikehara.

Bl nikFk & LT, Cytheroma®HI BT % Microloxoconchald
(FEIpatE) 38 Xk O\Paracytheromal® (FTEME) OBERWE. &
HoOBEREEE, BEEGTFISS rINAOEERSIZEICLSF
FHEBBFICL - TENTLORE., BEABOKR,
Microloxoconchal& (RIREME) DEMBERE LT, ABYK, &
HORE(L, ESEOMRER, fBREOCHMEDREI VRO LN,
AHLBEOBESAERESERE LTERIELTVWDZ L
iR A el
20D R INET B ECAERIE, NEYETHD. ZDZ
i, EVERNCRBWT/MEITH B N, MEBERE~OEL
DRERABELEERERTHAZILETERTS. LoT, /b
BIREY A4 b b o SEEOLY, BRBE~EATELR
FU R AEETRLELZLNRD. —F, B2 OMRMESE
Bt MicroloxoconchafB DFEIL, FIMERKAT2HEETHI LS
AR AEL RKESETRY, BEDICHY T HMBRERE S
SRTREREIPEA TV D.
L EDHEEREN L, L ERHIIBITAEBIESEEOE
ILoBEL LT, UTO2ODEERELBND.
1 INRZMEY A R & B EIREE~DEA.
DB % O BRI L.
IOk B v ERNC R B RIS EE O R IE(R
B, MORMEERREICLY TIIDEINTE, BFERER
LECHEATEDEEZLNLD.

#Evolutionary process of interstitial Ostracoda.
*#Ryouichi Higashi (Shizuoka University)
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FAR M E Y B ParadoxostomaB by, BAFIBNEIZBWTH

TESVENIR SN TRY, BRFOBE LCART AR

TIERIZSRILDEATE TN —T D—oThB. ¥ 0B,

—RERRFERE LB L THB L KEOBENELLEHBLT

WHEW S BHERD, ORI LELTERTHWCRAL, %

{Tsuctorial disk& W) R DBEBERIN TS, TOR
B2 RICERB L KBOERSEVTRY, ZThLOomENS
WBEORMIKEELRENL, BBRROOBTEELZERV LTS
BEXRDIZOTRRVMHEHR SN TS (Athersuch et al.,
1989) .

SEMIZ K B ParadoxostomalB D N2 DBEMND, Bz Y OED
PAX (FBREOFERE) PREERZIEBHBALE. K&ER

ORERH OIS I U TREOBENPLEERL, IS0 S
EHOMIIY I ETENLLEEHT IEARHS. Z0m, B

BOBERLABHNODFEN D, ¥ U TR~ THra%
BRELEDICIVEERERBZREL TV B LELZLNS.

INbDOI LS, Paradoxostomale® NERIIIE L BERORE
WWEEFESEARBOL S LEERHY, LVEORSLZ T4

EBTHET DI RERY A AONBLEELEZOTIRA
Wh kiR EShiz. L, BSZD0OBESORRBEFRIT LD

HEORY ST, DE20BHENOWRE T & O Paradoxostona

BOBEROBEITONTELT, HOFEUANOERIZL -
THEORE EPREENTOVEAEEIIEETE 2.

C20 REIHE A5 28U LA RE
PHEM Uit kA

B JFF (BT ER) ++- SERRA 2 (B RSERRRIIRN) wex
K B (BRETEMTER) s

RRIHBENEEMBIZIIERE - Fa<wa M55 A
ZBUBR O SREAMES L Ly 7 AEEBRLTRKELLE
BRI T 5. ZORMUBIRT XY FEELELEH, HED
NNV BIEFEAD Parafusul inas DR FERRE I a2 & LT
L ALBBILFEAFERITONTE ., LELINETIOR
REP LY VA FOERBE R EZ DO THL, TEHEKE
W Yatsengia kuzuensist, ZERT FIUBOREEZDAK
B D O Paraipeiphyllum karasawense® 2 FBHSTEER STV
DRTERY. 0L AERICEDLDTZ LV FHR
NAREREIIAATIIEGFTHS.

BREE DIIKBAARVW LIRARRE2 TR ETI8ILE L
HaKE ERARKEWE) ¥ —Fy b &Y, yoaiks
DRERIHDELDEFER, HEARIENEREEZED TWBHEL
BB BT 2RKE»D, VrIfbaeBRLE. &b
IOV LA EEDARKARBOHBERECBF LOMER Y
DIz oL B, HRILREET LTV, SEFZIC
FERLEY IR/ 2BE, TOEFRKEDER O,
HETDZ 7Y FRER IOV T I ZIC8E+ 5.

BONTZV U IEAEREES~1 5coflREORELERT
5b0k, MOBEY I THD. RIERRFRES XE
BRLUIERMER 2HMICBE LR, Paraipciphyllun
karasawense Yamagiwa and TsudalZiFr&&2fETH B Z & M
Liz. ZOBIERD XS ICMURIREEZRERAICEY &N
57 FLBEEEEOARBBIZEERTHWELOT, BHE

—fikiE (DEER)
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TITEFETIR, FMNRERLEEPMROEEIZBNT
Pradoxostomalg L B FOBBEHMIIHE L. FORE, ¥
L 0BRICEL LT, BEROBENREMR S L Paradoxostoma
BOEEREERY, HUBESBRBREATELLGVHET
EHL, MEILKESSINRDS. ZhbDIthb, &
DEEEN T ParadoxostomaB DZT NENOEITHE Z L ioEh
SIFTBRZ EBHLEMTRo k.

iz, EHLEONSELSEMEEL, TORBTOEREH
FELTHA X e R BROIBRETIHMLIZE 25, BY
720 OBRBIZBEHRLEL, FAXPMMIBTIEITANT 2 U b b,
YA RFZBTAEIIL Y e 05, A XK -EBRILBETS
IS VAV BOBENS TN FNESMICENT S Z &5
ORI oTn, RO DORERMNS, Paradoxostomaldd 03D
YA XFEE Y OBELEEBES D L0 TERL, R
THBBEOEBEICL o THEENATWA EWVWR S, 5T,
ParadoxostomalB MR E 72O 8%, WOEELY RS ZITHEFHT
ERTHEDITBT UL LELRBETCRREVEVWS Z EABHL
PN AT e

BE, BFRFIBRRICII00BL OWENERET D L Ebh
TW5. FFEOKERIL, Paradoxostomald DFEN I Dk~ 12V
BERL EFIARERBE L TEREL VoI iR T
FROBNEREN LI L SN et 2 RE LTV 5,

*The relationship between habitat and mouthparts of Genus
Paradoxostoma {Crustacea, Ostracoda)

#+Tomofumi Sakai, Toshihiro Inuduka and Takahiro Kamiya
(Kanazawa University)

DFHECREE T2 7 XD HERR END, EBEREICHRT
DEEIHEETHD. SEBONIAELR YL P karasawense®D BT
WALLET 2 &, FIEREDEGENR VDS, TOMORY
WRERZEIFRDONRW., LL, BYUTIEHABHL,
WEEROBESRLNZDOT, JIBOTMHELRLDHS. BAT
ABOMOMBTOEHEBHECEEL TRV,
ParaipciphyllumSe Ipciphyllum B YT —F A HIRIT A S A
L, Z< OEBEHIN TS, BEY L T i3—RBEORF T
BHDHH, KEFRAOBABELH, BECEFIRCaN AT OMHE
&R ¥ G, Iranophyllum B TH 25 Z L THENT, BHETIX
FEE Ly Wi BB Iranophyl lum tunicum Igo \ZHEEIS 5.
ABEDAATOERSERIL LALRWVD, F—F A#ukic/A
G2, ZhbDFrITEELRIREITTOMMREHEE
ORI 6, FHEIITATHIPEEFREZEEL WD
DO, BRLUTEDRBEYEELY vy PIRRYD AT THR
LiebDEEZBND. 2P Iranophyl lun@ it Parafusul inak:
Pseudodoliolina czawai & DITFERBER ENTZ. b
Paraipciphylluml@ DEH X Y TALOBHEI X Parafusulina O
REBIEBETORIREBNVERD. ZODParafusulina sp. it
BB EDDTUNITHZENEB SN, RALPDEEENL
BERH DD Liviv.

* Permian rugose corals discovered from the Upper Limestone
Member of the Nabeyama Formation in the Kuzu district, Ashio
Mountains

#* Yohoko Okimura (Kuzu Fossil Museum, Sano City)

#%+ Hisayoshi Igo (Institute of Natural History)

F+%% Masaru Shimizu (Gunma Fossil Research Club)
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FRIFOEEEOHBEI B2 5. AIKERIEERRKD 20X I:
— XKD sphinctozoans 23 <, T 27248 5 inozoans HF2
bid. EEBTOLLERERLBDND, b‘b@%’;
tabulozoans & LIX LIZFRH LB M, HBHA R Bashkirian
—Moscovian DIEEHEGIE (Chaetetes) Do =— L HR3 E
R T/ANE V. Tubiphytes OWAMBEHEBREI 7 54 M
WBIREEBOI T TR, BR2EDERBA R DHEL,

KEARB RN LARICH LD -
WEEMAEDBREOER L BT AREEAY
HELBEORPTOMNESIT*

TR 5 (ERRF - #hER) ** . EEESE (EEC - B .

BEITY GREARIE AR wrex
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3 X, B 3 EFEORTHE— NHIR
b Ry R S ey AR DERTC I DROBEETRL TS
5 9'&@#%@%@&?@}3‘25%% ‘i, Tor> 5 fi%\{%ﬂﬁﬁﬁ Dk 2 7‘6? boundstone !iiél—o)jt%b\iﬁﬁ‘b"/f 7/V'Cﬁﬁ%

MBEARRRR OBV AT LAOELE LTRESN TS
TERFRIND. O BKEHEHICHEY TS, KED
BRI Gzhelian — B B B 2L A 2 Asselian @ F K %
Palaeoaplysina 76 72 DHEAMBEEIC OV TIL, Nakazawa
and Ueno (2009)72 & TG L7z, ARBETH, hicsl &
BEHIMCHEYE TS, P~V LK Murgabian—Midian
VR L WENMAEY D O 2 AHADREIZOVT
KERKETORBERRBZ L LT, ZOBREOERIHA
RIEEMEBOP TOMBESITIZONTERT 3.
SEHET HWAMEEL, HEEOR/V AN —X TR

HI SRR AREHAR—Y 7 No. 1 27 (CKEISH, 1973)
DRI~V A FH Murgabian—Midian IZH5ND D TH 5.

ZOXEIZIE 10 BOHEY A 7 ABRBOLNRDE. HETA 0
MDD IXTFALE Y dolo-/lime-mudstone (FI848) , packstone
(7 7' —4H) , grainstone (RPIEM) THRIh, HEHA
HREHER Y — 4 v A %7 (Nakazawa et al, 2009) . 4[E[$R
HETAWAEMIZ OO BbOT /- ARSI,
BRINDEEEL, AKEWETNERD Tubiphytes &
UeA2ua—TEREZEZONDIZTA b - BN~ A

WEDLN, F3 A0 kEESHCEE LFHichi
B % Murgabian {202 E0b, KEBPKREWT F—rM
R INTBIZT I —VEIZRELEDDOLEZILND.

— IR T IR L T 5 AR A MR IR o fE
BEBREBEL SN, NWAROALF7EITIRILERD
{EREEEIIC SV & S5 (Wahlman, 2002) . F 788013
AL ARBIDRECZ 25 L3, SEIO®RE LN
FT&LIR L FEIXRRV. DE D YT v Th Sakmarian
7» 5 Kubergandian DR DWW QBRI FE 2 EiEA 08
RRBE» DWEREA~LER LS Bb) 5. ZOREER
RN, BBEOMEPOREENOHLMIIRSE
RoY T v TOTN—LEBEROFAL IS, ZLT
KEM-EEHEEINC XIS D WREMED H 5.

*Middle Permian sponge-microencruster community in the
Akiyoshi Limestone and its significance within the Late Paleozoic
biotic succession of the reef community.

**Tsutomu Nakazawa (GSJ, AIST), ***Katsumi Ueno (Fukuoka
University), ****Masayuki Fujikawa (Akiyoshi-dai Mus. Nat.

Hist.)

PyiXcarminiscaphate= L 2 & b 236720, WROERBEOR
FIZAVBNA. PUIK& fecuspk FiDangulatet L' AV FTH
5. SoiiEFERHDalate L X 2 h b2 5 A3, posterior process
IXFEFB T & 72V . bipennate®S; T L X MM HEHYR | anterior
processZ 0. S38 L US; b SRk ICbipennate= L A F b AR
% Manterior processt3fE <, AL 5. MIZFERIFROdigyrateT L
AV BT, lateral process®— i3 & < LY, b5 —FHITE  HEHE
R

BA#A= &R =/ R b Hindeodus®
TR A FRAEBETH
EinesF REER) ** - FEEFELF (JLHR) *** .
EHEBE (BUEK) #rex

ERERAOMRUMRIIHBRICIAETIZERBEH T
LY, BAMH=ZB%E R T Hindeodus parvusk &ira ) R
FOBRESERELNE. IhbDESEIERICESE,

C22

HindeodusB =2/ R bDT 1A X ADERTEITo 7z,

EREESRILHIRRHA D BT, EFED 2010) ko T
SV AR ZERERETERIHESLTWS (NFI212®
7vav). KEI v a s id, THOR~EREERT ¥,
FHOEKR~BEF v— B L LHOEGKELE N OB
Enb. FHET2/ RV OBRMET > OIENFI212E 2
Ya v ERMOBRENTATHD. BRI AEEmm~Ecm
MEOKE SITHE, EREBRECEERTo. TORR,
Bt HEREEE 02 IANLRERGR ) R b
{LREBELN:.

2ODBERY T NVILIEIZH. parvus, Hindeodus typicalis,
Hindeodus spp. PPy TV A b BRESKLERTS. H
parvusDTRTERDD, %@*ﬁiﬁ%:ﬁi?ﬁﬁ IR =ZERT
HY, TOETESALVARE  ZBRERRD DI LEZLLNS.
ZHITESIED (2010) z=§ﬁﬁtbf_m%t${b£®a—f¢ﬁk§
SHITHD. H parvusDEBETER L H. pypicalisOEEH4E
FizESE, £1x9D0P, Py, 81, S, SSBLUMITL AR,
—DDST U AV BRI B Hindeodus DT 7SV A F A%
#ExLE (" .

Kozur and Pjatakova
(1976) IXH. parvus ®
ZbrArvihELT
spathognathoidiform ,
neoprioniodiniform 33 X
U* hindeodelliform — v
AV FEEHELTND
B, ZhbliEhEh
P, M, Sz Ay b
Y3 5.

SHI IR R
», ZERLORKRNAR
B & DREFHBLRS
HEBEOBRRETD
FETHSD.

& 1. Hindeodus DT XV A B AT ),

*Reconstruction of Hindeodus apparatuses, the earliest Triassic

conodont.

**Sachiko Agematsu (Univ. of Tsukuba),

***Hiroyoshi Sano

(Kyushu Univ.), ****Katsuo Sashida (Univ. of Tsukuba)
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RIUBEAE it Y 2 a D TFHOBEERETAD
A/ Fy Mok HBRRE

ik B (BEK, HEXL) - &F B Gk, &) -
g B (KRR, T)

ERERLHIBEORKEMEE 7 a0, AT FEAM
EHEOEEHLEELELTIREBEHTHZERORENDRES
aryo—oLLTabn (B - FF, 1997), HBREH - ikl
EHRE LT TS, LHLENE, TORRGEHEIC2WT
i, EEROBERE RS L5503 Spathian T 5 & & 237K SN 723 (Takahashi
et al,, 2009b), TEBCOWTIL, (LA OHETHET, KEHOZ
ETHD. LHberbbd, BEHELEBEELEVWIZLER
HLIZ, Griesbachian ¥ TR A5 &AL, INERFMHRE L-ER LR
ENTWD (FEARIIZA, 2009 ; Wignall et al,, 2010). & 513,
COTHEGKIABL Y2 FURE2RBL, TORBMREENS
IEIF Smithian IZINE B Z EZHLMILZOT, ZIIRBETS.

TEREEE RS i, FIERICIEM 2Smich e VBT 58, dbF
~EEMT AR b oAU A EHEIZ I BB VIELY
Hh, EEOBRIZ 45~5migEThHs. Bt Earfl Gef)
121X Spathian DEERLEN ML, WETETS. AriTHLE
EIZEX, #9 50em DREFHEERHY, YU r—-s2@MBBLIOLE
ROBBRWVICHTTS. ZORMT T 3~35miE ¥ DKA
Fr— MEEERTERDH Y, EHETHREKEBERS AN
B 1mE. BEHITEOETEIVEOMN 1m FuD 2 BHIZ,
B & 10~20cm OFERERBY, BimM2soRHbhbd. Sdofk
ARNED (2009) 72 KFOBERTIX, EEHORGKLES LA
SEZBREROLOLLZLTEY, THEEHLIEOESOR
Fit, &L LTRBEBIIEFRLTW D LEREh T 5.

IOZEFEOH 10 AT FURERERL, RERERLTR
H &3 A2 )%, Griesbachian~Smithian & LB WVWEHRL L %
YD Ellisonia triassica 135 < ORBNGEHETHHLOD, Thlis
Tit, ERICERAERIEZ LW, 20P T, KATF vy — NEE
BRTEORNTERO1EE (BAHKIELYHN ImTh) M5

Za—Y—3 Y F, 78—Av¥Y X Oruatemanu
B Smithian - Spathian 3/ F> FEEBF
Wik BB - AARERTE - BTILERZ (EEK, EEIL) - i
BE - FEAE (REHEX, BRR) - HEERE - E#
B=m -0 EE (FHEX, B-8F) -# Fk ER
Kbz - BT) - hE—A (BHX, BEFEaT7TELY—) - $HHE
B (oK, SR - AR - &% B GEHbKER,
) - thHEZ (BAR, B) K.Bemhard Spdrli (Univ. Auckland,

NZ) - Hamish J. Campbell (GNS Science, NZ)

ma—U—S VU FILE, 7y oA THIEO T o —a v RICE
Hi4% Omatemanu Bi, T~V AREED L FHEERLITHT
TOEREKTOWEEY -7 2V AZEH LTS (Spérli et al.,
2007). Oruatemanu fBiX, FTALX Y, Unit 2A, 2B, 3 ~ 8 M 82D
2=y MISITLNDM, ZDHH Unit 2B ~ 4 BTEHZEFRT
H0, 2/ Py MeESE, REBIUFEOTF Y —»6R5
Unit 2B #% Griesbachian~Dienerian T, K&F v — MEEKTEE
TR % £ Unit 3 A% Dienerian 88, ERHREOF¥— b - EHE
A 5723 Unit 4 23 Dienerian L& ~Smithian & &4/ (Yamakita et
al., 2007). Spathian XN E THEREENTHE 5, Unit 4 & Anisian
Oz FrhEETS Unit S L OMICEIBRTFET S Z Ehb,
Spathian 33 X T* Smithian DX, ZOBIBIZLOXRIML TS B
DEEXTE]. SEH Unit 4 EEIc>WT=/ For hoBRRME
{Tof & = A, Spathian DTEFEENHER SNI=D T, Smithian 75
Spathian FEHC AT TD =/ Ky MEBFIC SV THETS.

Unit 4 1%, $IS5~6mOEERHY, HTEH S0cm 1T LiHRER
LOEBOBRIREEHOREADOFT ¥ — b2 d, ZoHsh
SEE0LIAEFEERBELTWAY., TOEE4mIZEE, K
BEOFrv—FBICEBRSENLAYD, LI EERREDLLE
BETHEARHS. BERERICIE= /) R M3E$EhTEY, Unit
4 BIEND 34AmDBHELL T OEEUEN D Neospathodus pakistanensis
MNEHTS. 34mBEETIXUH T Nsp. waagei BEHL, Th kY
EALA Olenekian T3 5. Nsp. waageni 38 X T Nsp. dieneri DFEH
2 0.9miF KRV, 43mBEEDD BT, REDOEERE R

— i (DE%ER)

Neogondolella milleri 73, ¥£7=, ZHh X0 EMNFFHED, RETF v
— FMEEEMTAEORNT THO 1 B (RAHEERITH & OR
R LY 60em E7) BIURGEBHLTETDO 1 BEN S Neo-
spathodus bransoni BFEH L7=. T OMHEIXE bz, Miller (1956)
WX o TILKR ST D Meekoceras bed DWHERHENTZLDOTH S
A3, Orchard (2007) = K 4vid, Bi# X Smithian _E#FD Anawasatchites
tardus B IZHBIGHER b O OIZH L, %E 1L E O THLD Eufremingites
romunduri TEPHLEHT S, o3/ Ky hOEHT—ZIcESHT
i, TEEEHTEOMMAIZIZIE Smithian OEHEICIES. i,
RPIOLETLEEOLETIR—ELTNT, HERiEL Ty L
Wand. £bEh, hREMEEI 3 280, BRAMNE
HMRT2ABNBWKELRTI2F ¥y — b—REEV—I = 2K
BEICE, 2RCKAELZEGERRLRT, Zotsvaron
PR L THD LBV,

RV =2 FRAMEROERERSNV L ZERERORBRL
EBRBO LRI, HLIBRHFHFEINCERERRERMALs ar
B) TiX Smithian THEZH Y (b - FAE, 2000, Aidb bz
EFEI T a (BF) TORMKERS I EF/E L7V (Takahashi
et al, 2009a). BKKER#HEI v aig, 2 LTInEvbE
MOBE¥EICHY, £, ZOEIVvarvFoBRaEER, <
Vb ZEFREFROBEHTEB L EIRBHEOLDT, BEHL
Smithian,/Spathian SERFHEICMET 2 0TIV EBbn 3.
SCHER
Miiller, K. J., 1956, Jour. Paleont., 30, 818-830.

Orchard, M. J., 2007, Palaeogeogr, Palaeoclim., Palaeoecol., 252, 93-117.
EARILEIEA, 2009, AAMBEFSE 116 FEIARMEES, 46
Takahashi, S. et al., 2009a, Palaeogeogr, Pal lim., Pal [, 271, 1-12.
Takahashi, S. et al., 2009b, Palaeogeogr., Palacoclim., Palaeoecol, 274, 185-195.
Wignall, P. B. et al,, 2010, Glob. Planet. Change, 71, 109-123.

wHe B - PIMEAR, 2001, BAHAEHFSE 150 EFSHETHE, 61
NE BB - ZEMAF, 1997, KERBLABIZRSEE, #5015, no. 10, 87-96.

Conodont-based age-determination of siliceous claystone in the
lower part of the Momotaro-jinja section, Inuyama, central
Japan. S. Yamakita (Univ. Miyazaki), S Takahashi (Tohoku Univ.) and
S. Kojima (Gifu Univ.)

HEhsk5Ch5s. 4, a3mBHEORNOKEEHEREERR
FCZEDOLM 1 miBEDOROEKBHED B, Nsp. brevissimus, Nsp.
eotrigngularis, Nsp. homeri 72 ¥ @, Spathian RiifA% "3 =/ F b
FRHRLE. ZhLOBHENSIY, Smithian LAFTEID Nsp. waageni
R Nsp. dieneri 72 EH—HIZEHT D, ELICEMORMNIORES
TImiEXowsis. BBOKEF v — FAE L Edh L7 3kr
ErHLTRY, ERZAESETAATHD. ZOWMLroIILHE
EREL TRV, ZOBEELM LT, Anisian IOz Fo
h&BETS Unit 5 L¥T 5. Spathian LEIIKRER TH D2, 8
L REF v — PR ZNICHY T2 FEEENH D, Unit 4—5 B0
KL, TRAETEZTOWREERECERZVORD L,
—7J5, Nsp. waageni DHIHEHEN D Spathian Bl ) K FOFIH/E
#¥¥ T, T2 5 Smithian OHIE, FEE 1 mic@iziwn. Th
i3, Dienerian 3 8 mDESEHTHD LU T, ZHLEWV.
ZHET, Smithian, Spathian BERED =/ For MERFIE, Salt
Range (Sweet, 1970), Kashmir (Matsuda, 1983), FEZHE (Zhao et
al, 2007) 72 E QBB THRIEN TV DA, Fh 5 THE, Smithian
/ Spathian $E R THER KE < E L, Smithian B O Neo-
spathodus O\ 1%, Spathian ~IZIE%VY (Orchard, 2007). 4
[E, Smithian/Spathian D & A 23072 ) DY LT 2 FIARE
RBENLD, REREREER2IBRETLEFRTON, HIKEN.
Xk
Matsuda, T., 1983, Jour. Geosci., Osaka City Univ., 26, 87-110.
Orchard, M. J., 2007, Palaeogeogr, Palaeoclim., Palaececol., 252, 93-117.
Spérli, K. B.et al., eds., 2007, GNS Science Monograph, no. 24, 229p.
Sweet, W. C., 1970, Univ. Kansas, Spec. Publ., 4, 207-275.
Yamakita, S. et al., 2007, GNS Science Monograph, no. 24, 69-85.
Zhao, L. et al., 2007, Pal. Pal. lim., Pall ol., 252, 24-38.
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Smithian to Spathian Conodont biostratigraphy of Oruatemanu
Formation in Arrow Rocks, New Zealand. S. Yamakita, T.
Matsumoto, T. Maeyama (Univ. Miyazaki), A. Takemura, H. Komori
(Hyogo Univ.), Y. Aita, T. Sakai, S. Fujiguchi (Utsunomiya Univ.), R. S.
Hori (Ehime Univ.), K. Kodama (Kochi Univ.), Y. Kamata (Yamaguchi
Univ.), N. Suzuki, S Takahashi (Tohoku Univ.), M. Ikeda (Univ. Tokyo), K.
B. Sporli(Univ. Auckland, NZ) and H. J. Campbell (GNS Science, NZ)

20104 6 H13H
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C25 HEAEEI S aryoh. BV AR SR
ERBFOBRET—GLERDORBEIMIT T—*

BT - &G - SRR - |iE B -

HHRAFR** (RALK - H)

BENEEZ s VIR A AERFICET DV LARER
F¥—bEZ7varThsd. AEIarMLIRBRED LWV
NMAREEBRbGEE ) B MeRESER L, KERIEEOH
2R fThNTWa (7= & 2, Kuwaharaetal, 1998) . Z
D7V a vk, RROF - EEAV AR RABF OZHE
ELTEDLRL TV S.

34, Guadalupian/LopinglanfE St (G/LEER) OHEBRE~D
BELBEREY, AMEROBIEREORBICOWTHELEEE -
TW3. AERIZBITAGLEROREL EICHEE L Bu:
BREBEDLNTEY, 2/ FUMNBFLE O NG, Albaillella
yamakitail»Albaillella cavitataDFIHBBENBEE THD LER
LRTETWD (& i, FF - $kE, 2009) . LAHALED
—T, A yamakitail3SRE L ILED 2B OHGBEBAVLNT
B, BOOENC L > CHEOAGEHBINER->TLE D A
RIBEIZ 25TV 5, GLERBISOKRRRRELTH LI LN EE
72 a TR EED TWBEA, H57zHTCAlbaillellarialz X 5
EBFORMEITo .

G/LER DEAEHEE 24 5 728, Kuwahara et al. (1998)(DGD
73 EEB T LICHEHREEITY, Albaillellariad® 153
EIANT. GLERDPHD L BRESNDBHRL D CBELH
Az &R, Kuwahara et al. (1998)DFER & KBANZIXIETT 54
ENGELNT. TBYEMNDS, FollicucullusBINEET DB,
AlbaillellaJ& D3 E 3 5 43 Neoalbaillella B B EH L VW EHE,

C26 ERHEE, SHRLMLEI S CRN SN
LA - SRR
{EEFBAF (JUINK) o - ZEFEF T (FER) oo - NE B3
(RBRATILR) wototok « EARERNF (FUER) ororoior

EREVEE, ARIMSIEEROSHF/IZBNT, F¥r—heE
EERTENLREVVLAM - ZERERCLT, PTEREESES
KR L. IhLOEEET, KEEELOTHAE - RIEEHE &
EZONTHWATHVNLR~THZERELEH WELE :
Sano, 1988 ; &EIT A, 2010) DEF LERICHEY T3,

FHRWHIR i, L A REEEMES A (Sano, 1988) THE-SIT L
NAVaTfRAT Va2 (k== - Wakita, 1988) B3 A< 43
T 5. AEHIBROEHFA T, THAVVLRAKE, MEMEIE
HEAOEREEOCTE T 2 7 RIEE, ERBOIREEE, 7
y—h, VoA MeERSAHT 5 (Sano, 1988). TE~ALFRA
R, FHY 27 RIBE, IEABIIAEWVCHBERIISHD.

ARFFETIE, A—EERD 2 27 2 3 > (NF195A, NF195B) OPT
BEREEESOEMER, Hgkh - =/ PV MERBFEREI L.
NF195A¥ 7 ¥ 2 > (BEK2.1m), RBEZ ¥ a v (§6.9 m) OWE
o, HhETEBENTT mOPTEREEEBF (BHAE
V) BELRE.

BHAYE I V2 iE, TALVEK - FKEF v— B (6.2 m),
BEF v —MEHEO06m), BEAKEEEK0Im DIEICER SR
Frbo K- FREF ¥ — M Lo 2 BT, BE01 ~025m
DEEF v — b  BEHTEIEINE. BE&F v — FBOKES
WIIRBEF v— b - BESLERA LN S, AIEIIRZI0 cmic
BEEEG ) Va—VEEL. MR BAEIEE TR, 2O
HENSH4cem, 80cm, 85cm LE{LIZE &2~45cmDELRBETF

NeoalbaillellaBHEL T B BENAHR SN, LaL, HHlIZY
HEBEEIRNTH L, HETOEBVIED L. GLEREH
IZHIHBENR B B & N DA yamakitai sensu strict & 4. cavitaralIHE
Rl LR TROR—BHENLEL U, Albaillella protolevisid
ING2EOMELBELVIOBEIZLY LM LEH L. 4
yamalkitai & A. cavitatat¥GuadalupianZK# 2> HEEH L, A. protolevis
{ILopingian CEEH T 5 (Sun & Xia, 2006)Z &2 b, GDEI v =
VOPTGLEROBYELBRBLLKE VAL E B TER. 1235,
JT4E, Albaillella sp. G of Kuwahara (1999)% A. yamakitailZ & ¥ 5
RfEbH DN, AFERTHERYEEIDR2L, BEBRATIEST
TEXE DR 2.

IORMICE > TRV AENZGLERNRZY TH S, F—
I VariZBnTa) Py MEBFOBRNEIT>TWS. GL
B R idlin et al(2006)I12 & 9 =1/ K b D Clarkina postbitteri
posthitteriDPIEHRB E EREND. ST F NBFRORK
RELUB L, 4 yamakitaik A. cavitataSG/LEREBRETHILE
A EI N bBEZTHEZL.
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Jin et al (2006): Episodes, 29, 253-262; Kuwahara et al(1998): Earth
Science, 52, 391-404; Kuwahara(1999): J. Geosci.,Osaka City Univ.,
42, 85-101; AT - SRM(2009): KL ABI RS A5, 5814
%, 545-559; Sun & Xia(2006): Paleogeogr., Paleoclimatol.,
Palaeoecol., 236, 272-289.

*Reexamination of the Middle — Upper Permian radiolarian
biostratigraphy, the Gujo-hachiman section, Gifu, Japan.

**Mizuho Kanno, Yuichiro Nishikane, Noritoshi Suzuki, Satoshi
Takahashi and Kunio Kaiho (Tohoku Univ.)

¥— b3 B LN, FREEED DA cm BN ORELEE PRI
i3, BLLF¥y— MERBEH LENEIN8emTHEENS.

BB BB DORNOFER, Ft7 v a T~ LLEHOK - #IKE
Fy— b BEEBETF v— NBIX, Abaillella triangularisk BET 5 T
&k, EEAUV LG EERNeoalbaillella optima® o Xt TE B2 &
DAL o7, ~VVAREHE BRI, EROFESKEL . 2=
—NVEHBEONIS em L E TED L. —F, BEMLIEHE
FEOF ¥ — NEREIEEN D, Triassospongocyrtis? spERTC.
KBIT, ==2—Y—F 2 FArrow Rocks®Dienerian?»HEHE S TRY
(Kamata, 2007), B8R/ tr7iar FHOBREK T ERTHZERT
AT NPT, RV AR E BL A DRE Y
BUBYELL BT, IR (LR OZRESERITEL 25,

ERBERTEBIMOT v — FEEELTED D, Hindeodus cf.
parvus, H.cf.praeparvus%1&7=. H.parvus, H.praeparvustdEiE
v, H. parvus~Isarcicella staeschei®s, H.praeparvust~Isarcicella
isarcicati P HEMTAZ EBMBNTHEY Uiangetal,,2007) , =
OF ¥ MEBEKLEIE, RTHBZERICHILTETHS.

LiedioTARE Y ¥ a VOPTERE, ~L L REKBAIE DR
HUEBRBEL FROTF ¥y — MEREMSTEICHENEXH40 cm
OBFERNICEET D &1 d. LaL, ~V AR KR
FEOBRKHNEABEL ETORBRBIEESREOCHEREL LAt
7 va r OERR2 kmhHbRE SN TV SPTERERS (EHIZ
A3, 2010 ; ERMEA, ATFE TOFEEETIEL, FEI V=
UTOPTHRAEL, BEMLIERBEENLI4 cn MLCiET 28
BRET v— MNEBERIZRE SNDFREESRE V.

* Permian-Triassic boundary siliceous rocks succession discovered in
Iwaidani valley of the Funabuseyama area, western Mino terrane.
**Sano, H. (Kyushu Univ.), ***Kuwahara, K. (Ashiya Univ.), ¥***Yao,
A. (Osaka City Univ.), and *****Agematsu, S. (Tsukuba Univ.)
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BADTHET ¥ — MEIZB T DU A
Guadalupian-LopingianfE fr O E &
R R R A L A B
FEEAE—ER - ¥HRIRK - BB -
SR - B (LK - B)

C27

~2L b2 D Guadalupian-Lopingian (G-L)EE R AR I EH O
HMEEENRI 28, TREFECBTAHFEICL-T
A& -> TS (213, Stanley and Yang, 1994) . G-L
EROGSSPH Bz Penglaitant 7 ¥ = T, FERIT=/
K> W Clarkina postbitteri postbitteri DFIELBRELIEE L T 5
(Jin et al., 2006). BAITIE, T OBAGITHER LIRSy
BEAMEL LTRSS/ LTWAR, T X 5 inEEm#mEmy
BWCGLERE22/ FUr M- TEDEMEFIZI N
FTHREIN TV, SEFELE, BROEERT v— MAZ
BWTa/ P MIEBG-LERERELZOT, KEEICH
WTHRET 5.

AR TR L Li=DiE, FHE - 2R - ERELET LT~
— FEENPDORD, WEROHMENEEI v a L THD. Z0
2 3 5 CTidKuwahara et al. (199802 & - T, ~Ub L FEDHEL
HEAHERREENTWD. RAFEEI Va rOF ¥ — bh

ba) Ry FROBEREMEL, ZhEhOBFEZBREI L.

7B, 2/ RV FOREKSWTiXCalgary k% (B &) @
Charles M. Henderson#(# 12 es8 L CIEWV .

Fy— b0 a) R FOERIRERERIERY &L i LT
Z LW, BEFEE S v a v bIiXC p. posthitterik &ip, &
RRECI|EL 2223/ FUMBERELE. Zhboa )y Ry
FOERRREGSSPEZ avda ) R MNBFERT S

BT FU T RBEEI (2 —Y—F
VR AU EIE) B AT RERER
B ORI - KERTY (BRF) - MR £ (FaX) -
Jack A. Grant-Mackie™ (Auckland Univ.) * Vivi Vajda™ (Lund
Univ.)

C28

ZEME-Ua TRERMI HARRIKBT A REEESEZ o
TR L LTEHLS O EBENTE R, . GSSPRYLOK
DORINES T, SBR -V =2 FR(Tr- IR EREFOBR
FELCEBELTE R, TOKE, TrhREFICBNT, DEE
AR OE(L, 2) Psiloceras spelae® HERFTTICIT HHEE
Ao, 3) #HBYTORERERMELOEE SN
&R, ER1) , 3) O%kix2) oBLvEALLT
WA HBEMERR &N TV S (B2, Palfy etal. 2000). %7z,
TREORBBRA-AMERAIEIC L 2T, CAMP{(FRT7 AU A
KR K) Basalt DIEENCHE 5 BEE{LB KEHEBROERE L
THRULNTWDS, LBLARBLZ 0k ) Ritog kb
ROHBIZBWTRENTEY ., E¥RICBT 23R BT
B, Fxid, REOHRAFEL LT, =2a—P—F Mt
BOLB=BEZNOTHY = FROMBOEHABLCERR,
¥ RERAMBLBFEORNEIToTEH, §H, AUk
EOTH-HRBERIZOVWTORNBE L Lok DT, ZOWKED
—EBERBITT B,

Za=U—F ¥ AY eI, SV FUFKERD
MICHBE L PV ARRL EHY 2 7R 0LY BV EH
L ERIThH AR IR AT LTV B (Campbell et al. 2003), Fx
. 22— FILBOT U X /R L D 7 4 THRIZS
DAY 7 EROTA-IRERBERI Lc, TORE, 2L
TARDOHRE B,

— i (HEH%ER)

ZER LT, BAIRIZIOES Ve R ‘GLBITH BRE
L. ZOBITHIL, Clarkina postbitteri hongshuiensis & C. p.
postbitteriDFELBRIC L > TEE LT,
BERERLEARICBT 5 BEOHETIX, ik RAlbaillella
yamakitai®o Albaillella cavitataD EHBHER G-LER DBIEZE L
LT (FlxiE, Xiaetal,2005) . SEIOHKABFOBRS
Tk, BENBCR T BMEOMELIVTNY ‘G-LBITH
OETICHEREENT. ZoLH>%a/ R MNEFLBECRER
OFIERER, B HRETOEITHA(Sun and Xia, 2006)DFER &
—¥KT5.

Ftr, AFETIIEERERLEL @VCo ) ORELIT-
Fo. EORER, Y L a VTEI2EDSCENBO RN R HH,
7y a v S TIREEBHERIEE LT\, 2E DS CopfEn
B0 3L, FAOEA1.1%)1E “G-LBITE” OFTRI-T
Wi, OB, GSSPES v a U THE SREG-LERTO
RFBFLIELL O (Wang et al., 2004; Kaiho et al., 2005) & %tk
T&ED. —F, LMD CopfED T (1.8%)IXGSSPE Y &3 v
THERINTH R, L0 HIoESThr L2, a2/ F
Y INERNOHR NS

* Recognition of the Guadalupian—Lopingian boundary (Permian) and
a carbon isotope stratigraphy in a chert sequence in Japan.

#% Yuichiro Nishikane, Kunio Kaiho, Satoshi Takahashi, Noritoshi
Suzuki, Mizuho Kanno (Tohoku University)

1) Tr-IREERFETIL, THHEOtapirial@ 0 BARER B D B
b, Otapiria dissimilisOTEW. ¥ = 7 RELO. marshalli DR
& B &< O. aff. marshallid HEAFERR S H17c, O. dissimilis D
WS Y o TREEEOHBEREE T (Trdr transition zone)
DOREEIXIVEnEBRE TH T,

2) Tr-Jr transition zoneM G E ¥ FHEH b BRAMBENELT
HTEMREERIE LI,

3) Tr-Jr transition zonelZiZ, WV MEEEOT U X /AL
TEERR DT 4 THEORBFRE L b, BHICERRER
NELSEBELTWHORERANE, £k, Fifkgimi R
LiclEZ2 b A3BRa—~EADOARy PRBEBNICALNT,

4) TUFR ROV METBIT b 2 HEBRERAEL
OEETAEIRTHE SN TWABRAB TR, BHE~DE
{L.HSTr-Jr transition zone DE FiZ, EE TE Y = T RIC2HED
REDY7 bRHZ BN, T bOEE F— L, TEIED
HRHEII RS b OOIROEF N F— v LTV 3,

UEOHER?L, BERICPBVTHZER -V Z /81T
HlzRBWT, KERUIROEREYOFEFMET L. BEED
HREI T RALPOREEBNEZ s~ HENRRENT,
ZOHBEVIL, Yo T RESMHEOHRL Y B 2B
Rhaetianf#i & £ % b b, BITHOREESGOERIZOWNT
. A% IV EERBRNETISLERD B,

*Triassic-Jurassic boundary stratigraphy of Murihiku strata in
Gondwanaland margin, North Island, New Zealand.
*1:Rie S. Hori * Kenichi Akikuni (Ehime University), ¥2:Minoru Ikehara
(Kochi University), ¥3: Jack A. Grant-Mackie (Auckland University, NZ),
*4: Vivi Vajda (Lund University, Sweden)
Ref. Pélfy et al. (2000) Geology, 28: 39-42.
Campbell et al. (2003) Jour. Royal Soc. of NZ.33(1): 85-95.
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C 2 9 Earliest Cretaceous spherical spumellarians from the Mariana Trench

—several species of superfamily Actinommacea Haeckel 1862—
Li, R.Q. and Sashida, K. (University of Tsukuba)

Extremely well-preserved earliest Cretaceous radiolarians are recovered
from tuffaceous claystone sample from a seamount flank at the Mariana
Trench oceanward slope by the Japanese submersible “Shinkai 65007
(Ogawa et al., 1996). Matsuoka (1998) listed up 256 radiolarian species
from this sample, most of which are still undescribed. He estimated the
age of this radiolarian fauna to earliest Cretaceous by the comparison with
coeval radiolarian faunas and calcareous nannofossil flora.

This study describes several forms of spherical spumellarians
assignable to the superfamily Actinommacea characterized by having
spherical latticed shells and a variable number of primary spines (Fig. 1).

Following the systematic framework of Cretaceous radiolarians
presented by De Wever et al. (2001), we discriminated four forms of
radiolarians attributed to the family Stylosphaeridae Haeckel 1881, which
possesses a spherical spinose cortical shell, two medullary shells, and
prominent two polar spines with or without secondary spines. Some forms
have four spines symmetrically equipped with longitudinally ragged sharp
blades at the terminal portion. Among them, only one form having two
prominent polar spines without secondary spines has been reported from
western Mediterranean region by . O’Dogherty (1994) in the family
Xiphostylidae Haeckel 1881. We further identified five forms assignable

—fEEE (DHEER)

to the family Actinommidae Haeckel 1862, by having spherical latticed
cortical shell, two medullary shells, and eight or more sturdy, three-bladed
external spines. This family is one of the less studied group of spherical
spumellarians. Some of its members resemble some members of the
family Hexalonchidae Haeckel 1881, from which they differ in baving no
heteropolar microsphere.

We have quite limited information concerning the taxonomy and
biostratigraphy of Mesozoic spherical spumellarians of the superfamily
Actiommacea. The occurrence of earliest Cretaceous well-preserved
spherical radiolarians with multi-shells and long primary spines from the
Mariana Trench may present significant data for the taxonomy and
biostratigraphy- of the group of this radiolarians.

Fig. 1. SEM photos of selected radiolarians belonging to superfamily
Actinommacea Haeckel, 1862

20104£ 6 B13H
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—fix#EE (RR¥

FIBHR O R ER A -

THHGHFIEEREERELLR
REENT D27 - EE BD™ - HWREH 2™ - BiFx )™
), BHEX - BIFE ; 2), HRNLREHE

BADISFHRNSOBREBOREE, ThETICRAEREREDD
EMEFIRLE, - FERAHRREREDED GRED, 2009) HBR. T
DIRESICRD, BIETY /{tEH0CPI3a, CPl4b LBl CP15a OEEEE
OEBNRESHTE /2600, COMINERRENEBRRARSNCYT
BFT—IHRBLTNB,

2009 NS 2010 FOBAICIN TESSE. RIBRRIENANICIIETS
PEERKIUN/BICHTHYS SFESENCBRBUOEENUE COR
Rid, ThECERDZ LD o IEBAD St E R AAaREEI R E< BT
BENEEZHND, ARETIL, FEEEHNSEHUCEESHBICOL
TN,

PESBROBEFERDIS, Yamaguchieral (2008) [CHE-/E, BERHY, I
Do /EE BAE IEE ABRFECROEIND, FIBERNSIE,
[EEEEE (Kamada, 1990 /28, EFRR$E  (Karasawa & Fudouii, 2000) ORR
(Yamaguchi, 2006) H¥REINTL D, BREINGE, b/ SFEROEICEY
2/ EB0D3 B PTEIFOBRICEN T AMEEN I BEHNSES
Nz, INTOEND, ABIEETREEEL,  Yamaguchieral Q008)3,
ITEEEONE T {UEF (Okada & Buky, 1980) (D CP142-CPl6c ((HHA
oigERtt AARREAT) (2 LTLVS,

PIEDBIS, Limacina canadaensis Hodgkinson, L. sp. of. augustana, L. sp. (D3
BHESN, MBRBNNSIS Limacing canadaensis, L. conica (Koenen), L. hospes
Rolle, L. lotschi (Tembrock), Creseis sp. (D3 BAYESNZ, INFICBIBONHEER
BICERY S,

Limacina canadaensis * 1. BERIUWEEDSENSEB UL, . E8Id3

THICEL, BEED, BAEIHED 1%EEHD, MEE, Bk

— %K)

T ERAHHR SURE FROP- FERATHNSHRESINTS,

Limacina conica * 2B MEENSELUE, 18883445 TACE< &
MR CIREISERICEL\ RREILIRO R SiRkESh, HEg
OTETHHEE L (CP162) DSEEHL TS,

Limacina hospes . fo2E LENENSEHUL, 188814 3-35 THICEL, B
PO TR\ BFLARISY, R OFRHDRESIN,
HFEEOTERFHTER (CP16a) DNSEEBLTVA,

Limacina botschi - {SREPEBNSEH U, BRI 4 TRICELS, T8X
BELTNS, BARTHED S0%EEDD, MBS RS
TSR I URETE0FRME (CP15a) HSEIRESINTIND, .

Limacina . of. augustana © 11/ BEDSEHURE, 18881435 THICEL,
BESEBEEHSHTNCZEET S, BARIEAEL, HRD 20%FE
BB, AENL, WENAEHENEEEL TER WRETRDRHE
DSBESNTUVB L. of. augustana [CBITUB,

Limacinasp. . 3P /EEHDSERUE. SEBEIZ35 THICEL, FBOWSH
DEHE-RIEBOESHHNTAS,, SRMET REIEIES
3, FFUSERITI, BN, L comca [CRLSBITOBEDODRBSISNS
DRHENKOAREL, WENKDE, NENS, BEIOD Limacina BOIE
&Y BIHEISIEELVES, FEOTAEEI

Creseis sp. M LENENSEE UL, #l VS C, apical angle id10-12°
THD. NENG, IR, FEE LEHSEE USIERICRS,
b BERLNCEENERHADELE, RETEORTERSEaCH

SEEREEBENT—IERSTDCEICKD, JUNDDERALT-ATHERRT

HOBREEEZOEEORBNRSNCE . ThBDT—INS,

CP13a V5 CPl4a, CP14b (YREROS LES, CP15b HVS CPi6a I TEREE

BAEERbEUECENTENS,

*Ptaropods fom the middle Eocene to Jower Oligocene Iojima Group, Nagasakd Prefecture, Japan.
** Yusuke Andol)2) *#* Atsushi Ujtharal), **** Hiroald Karasawa2), **+** Yoshitsugn
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P02 HBREEITAAREH O (- AREY R

B o NEERIIER (SI0K - HRRAEAL) *
EARE EMREREE)

FHRREERINERIT I 5 P IR AT E H IO
BB THDRARERETNSETHEMCAE. BB (1960)
O TAH-FEH HRAERERECIVFERE N, &<
MOEZDLAEEHDH SN T W, KEEEN S BEREHRE
FRCHS T 2B, BHERELEMKTH DM SRS
WIBEN S BHEEER BT ERLEROBEHTHE R
BEEYHABETAERICHASLTE 0, FOERER
(1993), #HE (1992). BEEF - HIIR (1989) HEHRL TS
W TOFEMICONTIRZEBHROKMN S B,

2009F BTN HIEREOEEBEE T, THIETASAR
MHEKRFHEBEE THI20kn? BRFREROMERETEE
L. HICNERBS EAFRBMASL, 3EFBEL TLA
DRERTEDE, UL, KF#EEFNSIEEASHEYILRIZ
HBENT, DOTNEE (1983MS) BRI P D 7S A REEK
EROUINEENSREL EYLAEREZRWTHEL -,
NRARBKEIBE CTREORELZEIKEE IV MEn
LERIN., TNHSOHFIIRAS  THERT 7 —70—,
EIOIRAKRREEREDZL DA RY 2 —3 3 2HEDH S
N5, TNSOHFHENMS, HEERICIIESICHUKNTET 8
HEEOEWERE Th-LEEZBNS,

FEhH - KD (1998) MWEL - B (1985) OAFHBOE
BRORINERE (ZE20Ma) KD FRICEETSEINE
BB BRENICERTHD., ZRRCoRLIEEE2R

Okumura2)3): 1), Nagoya Univ; 2) Mizunami Fossil Museurn; 3) retired.

BECBEOBFRBRAETELHDOTHB I &IE, 3TIIR
HL&E UNEE - 11, 2010)

INAIRDIEMBE. Betula nathorsti, Carpinus heigunensis 75 £ 71
N FREEERE LUERHFEORELERICT VRO ERZ
oM TH o7, AN/ FHOBE - EHEEDIIRET
BB, ERERILERICRTTBO. Rhododendron sp. 1 D B
Elk. SEHWY 7L 188 s2 @ETH0. HEBED
REICTZRE TRV, SBERN 29%EIEEITEL . P
BEHMOSBREERTABEMPBOBERIIA SN NED,
AEEEREFORCSMNENHICEDD2ONELEEZI LN
5, FEPBHOERIL. ABENMSETIHRELGNSE. £
REJETIHHREBSIEL Mo/, LHL. NAREKE
ERIRMEEINZEENNRMAIX K-Ar £RT 19.7£0.5 Ma
(B5.2006) LENTHY, EHED 19 Ma LBEO—IFEm
B (BB - iR.1989) ObD EEEZIT N,
BEDBELED “BREE" OFERBRE (CKOEFH. 2008 ;
FEREIEM, 2009) . NI TESZEESORKECEEHY
BIKEOERD, BIE21 Ma BIEHLTHED, SNARERESN
EEIFREEROEREERRE 2 XA ETHHARERD TS
&, RV MafiBETRONRLETHS D,

2%, BARBHFARTHMIOIEEELEDEILFNSE (34 Ma)
(BEEFIZA. 2007) REED AN EOBHEER A (32— 29 Ma) (f
BRI, 2007 ; 8L - NI, 2008) RE B H BN, TNHIEE
HEIZ20 Ma OB D LEFITES,

*

* Discovery of the Aniai type flora from the Miocene Rokkakuzawa Formation,
Fukaura-machi, Aomori Prefecture ** Takayuki Furukawa, Kenshiro
Ogasawara (University of Tsukuba) and *** Kazohiko Uemura (National
Museum of Nature and Science)
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P03 I A TP 35V B K AT AL
Stainforthia J&:5 X OFEREEELF 7 ¥ D4y
o5 L AT

EA)IMER - RFRIE (REAK - B 7

BRS BRI BT S RAFLEOSMHICET 27—
# %, Brady (1884)%° Cushman (1910-1921)D B F #5728 E 0D
b, Tkari (1927)%° Asano (1936) IZ46E 2 B ARABISEE DEFI
Lo TEEINTE ., FORIIEWT, MEEHgs Vb
NABEIRY ¥ T OIEEHRAFEICOVWTIL, Ishiwada
(1964) 75 6 HADEEEL TR L TLE ORI EL, H#
BOBRBTHREETHok. LHL, 20022006 Fi
EERATF D GHO2, 03, 04, 06 D 4 FTMENERE S, MBI LI
R E N BB SR ES R ILEREOBEN RN
Fﬁ@ﬂﬁgﬁé“\/\t v Z—EER (2003-2007) & LTC®ESH
BAE, FhbORENRIENTEITo TR0, TOMEZ
k#&im (2008) 2L > TRENTWS., ZOBET, &<
V27K 1000 m A1 & 5l & 3 A BRI/ NB IR S T DRI
Stainforthia B & BIFLEEAFILENEIL > THFETHI L
BRERENT. LhL, #REE0O/RR, TR 0IEHER
WWEETHY, Stainforthia SNOBIZEDDREEHLEEN
BIEMNHBALIEZ LD, TRNENOZ 7 FIZHONT, B
B LN OBEE S BITRELE.

SHAEHEIL GHO2, 03, 04, 06 EM SN RELEORE
b b, BEIREF O/ NMOERRKFICELEETHY,
K 38 m—2849 m TEEBIENTFED 5 b, Stainforthia B &
FRICTREAIEL T AEEEL T 5 107 HLEOREZH -
To. EEH L7249 2000 BEEOEARY, FRsEEro R E
H 7TREHICRAS END. TRH O L B S OREE
AR,

P04 mE#suiribisgo B EERFRERICE
o BRI B OBREL

ASFE (BX - AIEET) '~ BHFEZ (BX - #F) °-

AR (K - AIEET) ' PHILE (BR- &7 "7

HEDTIEEEIN TV I EEEORMREDL, HHEAOK
B BB, TORMIBER - FHERREOEELTITS
LEZ LN, HBAOBREORENLBEORELETT DD
2 THEDRERE 20E5. MESLEFEEIZNT THEA
FEICERILSHAT 5 EHAERMRERHICR T 2 EERE
B CBSORIHT, K199 XD E N A NEFEEZA
W BETE DE T, BANE (1980 I L B HE N L TDOHTH
IZESCBBEEORTIC L - TIThh, KBMZIIRIZESR
HBREN TN Y, BREENELRDZ ZEWRENTWS.
—F, #EURED T, BT MOBBEROERIZINE
TOEZABRENTVWRY., EZAH, AFFERRLILSIE Y=
FTAruY e oSG, B LRI O LB O TER -
BT EREMIEE A CEE LEWA, LB TIES - ot
(FERELT LY, HlimcFEREEDERD 5 FEE
PEASRIE X Tz,

72T, AR IS ILARMR O R B R LA b —E
FEHFIZHT T, BEF AR L OIS R OERR G
ROBEREFITEL, EREL LN TR BEOKEE
EEE L ORBRNY T, BEILROTE S THB, TAD
5 HilR, IOFREIHIEE, FEE OS] BHIROSHIEIZBNTH
BRERAVWTHBYOEMBEEE, KE - RERTFH
(HICH) 5%, v v o LS &ITo . Eiz, —EOHiE

—ikEE (KA ¥ —%FK)

A. Stainforthia apertura (Uchio, 1960) :  #RZEHS ARMPICE
DUBROBEFEB B & STk 7001500 m THET 5.
Matoba (1976l EHTHE LTV 3BE—&KT 3.

B. Stainforthia cf. feylingi Knudsen and Seidenkrantz, 1994: #&
DIELHBIEE A LVEL, PPESECTREFRLT5.
ZHHR DK 1501000 m (2T 5. & < 12300700 m {2
HUR, REMH TRV

C. Stainforthia cf. fusiformis (Williamson, 1858) : #ITREL,
HRERME D AR 0723, BRR 2 FEITRY "C%’? <, 1§
= B < EHEROK 600 m LLRICHAT 5.

D. Cf. Rutherfordoides sp. (Gen. nov. et sp. nov.) : FDHFEIL
St. feylingi \ELZ A, DFLAVNEL fﬁ*ﬁﬁ’%ﬁﬁi 27K R
2%, BEEMBICREYETS 7001300 m IZIREEND.
BEHTERER S TR,

E. Stainforthia loeblichi (Feyling-Hanssen, 1954) : #kii&<,
BHEEEIN b - & bRELELL. BHIZABFOKIEI00
—400 m THER Sk, BAREBIZOHTIEE—HTD.

F. Cassidelina nodosa (Saidova, 1975) :  HHERIREIOEET,
RALAKRE <BEL . SiIEEM LAREIRD 1900 m LI THERS &
na.

G. Stainforthia spinosa (Heron-Allen and Earland, 1932) : &3
FBEOTEIBRIZEHT S, DHAOEIRICL RS HD.
SIPETHR L IR IO 600 m BURTHT AICEHT 5.

IhBEDE 7 POV THEFRBRERIC OV THR

5.

* Taxonomy and distribution of Genus Stainforthia and its allied
species in the NW Pacific, off Hokkaido, Japan
** Shiro Hasegawa and Takeshi O1  (Kumamoto University)

THA T4 MERE, © U4 NREBOHEILITY, B
L OB E BT EOWRT ORET 1T o 72, H/CHOHT,
vy 7 TV D BRI ORISR N B B RIS E
12331 HIBEEE (post mature) TH-oTz. T IXEEE LRI
BT DK (1996) O hY F A MEHERNLRINIBNRE
Loy IrE <, EEICBVLTE, REREOBRWIES - i
FIERELN RV EBRYBEPEATNDSZ LETRL
TW5. BHitFmTOHBMMEROEERICONTIE, Wih
DOHIRIZ BT b HEYRRESKFBEIZIEN ST T
BOT2@RAXE L. —F T, REFAICEBWTE, 3
BOABOREEETIIREDEWVTRD b7z,

L BB SN R B IR LRSI B W ORISR RE
A B E IR D THEA T A EmARD bh, EihmoLE
LIERAEFEOBEL DAL RENZ &V L.
FROKE - REBRTFH MH/CH) B4, avd = Lotk
TFHEH> CERERBEREXSHBHRFTOBBLE
ASETEE, 20FERCE LB TELREIRELB . =
IRHEERT .

WEHAER - 55 F - KA K, 1980, WE - RREOTRBHEOHBBLRN &
TEAARIT. MEHMEE, 86, 341-351.

$aAFE—, 1996, FPEAEATMREROL F U 4 PRAEE S, HE M,
102, 777-786.
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“Consideration of the maturity of organic matter of the Upper Cretaceous
Tzumi Group in the Sanuki Mountains of eastern Shikoku.

** Kazumasa Honda, Takuya Nishimura, Naoyuldi Hino, and Hiromichi Hirano

1Grad. Sch. of Creative Science and Engineering, Waseda Univerdity

2Dept. of Earth Sciences, Sch. of Education, Waseda University
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P05 FHEGHRE, FHLARERBRCHTS
ek HUEE R OB -
—HE%E (FEA-18) ** B ERE GUEBRTER) *** -
REFEIL (UK - AAfE) +rex

WY, ABICHHTEIHENRARELIVSEL, S
SR - LABFFHHRENRE < REN, BEHEROFEEL
GBEUTERICERZCAEY TH S, KiHE, HiEhEs HERE
W - ERPENE S X ORE L RS,

WrEH ORKE R O, TR, 82 EOREREROHT,
BEAPEE, BROENRENTEET DENHSNTE ST
D (KH, 196872 &). # LT, MIEERAR, BEARENEL,
HHEREN S (PAIED, 198D L, BOFEIIBEEINTY
BWIZHIPHO S THARERIILET HEREE2LHER
T5. FIT, <E>HHEBEMIIBLWTHBONERENE
HMT2FEREHBERELIY 74+ /) I—DBEAEVHASNITSS
ICHREZRITI TS, ZORET, THINVLARERBESOY
FEREEEEORERENHS MR- THET 5.

FIE B RERICAIE S 2 B IZIE, FEARAERBED
AR LIEELBTE (Sada, 1965) MEFMMICEH L, The
XD, 1) FEIKZE Rstylobreccia, 2) WIKO B WHSEHE

grainstone/packstone, 3) 4 PKEbindstone% UMLKY > Tbafflestone,

4) R ¥ IK 7x 8 K stylobreccia, 5) WK DR Wi R @
packstone/grainstone, 6) IR % UL UIZE T E Alime-mudstone,
7) AW KIxB K stylobreccia, 8) WIKD BRWHISEHRME - BEH
grainstone, 9) b 5 #l HI b T B stylobreccia, 10) & ¥ ik 7
stylobreccia, 11) /& ¥ wackestone, DIEIZHEFET 5.

2) D grainstone/packstone 1 I 1Z K BR I TR EN B R
T MREAIMRREL, ZOBELICEELEHOKES- SN
5 BB (Strasser, 198N BEBEHRT 5. FIEIT5)Dpack-

P 06 a5 & L - AEAL R EEE O R F
hEEH (EAETEERE)

RARRICAHMT 5 LE A RERBEIIS R REFTHEY
{CEEERTS. 1990FLE, HRETORE S LTHRAROHE
HEBI LR EEM (Loc. 1004) IZB W TRIBAET 1 Thi, B3
2EBOR—1 Ny B (1004-4, 1004-B) MO BLEBERESN
T&7, A=y F1004-Bi, MEFREHEED T IR IR
bDT, BRNLSE USRS EROG RS, —F
F O BRE ~LEREED IR IR - Xy K
1004-AkL, B LB OA A HMANICERLTWS. &
E, Bi&Ei-{bam &2, 1004-ADBEEILEDZ 7+ / 2
— LB ERE L.

1004-A 1%, &L LTRBRBIRAEN O | IKFEMARE
OEB LB, RILLEBR 24 8%, FIINTFIESR
DER(CAE FEHT B, 1004-A0 HELE S - SHSWILE D
+ A4 X124~30em T, (LRHEFENOKEEZZITTVEH0H
HER, HEIRROEBHSOIETFEINTWEESLH D,
BT ORI 20, Eo T, HERTOERERIIE
MofetZEZbh3d. F£i, BIbOEEBIXITZE A EZIT TV
W emE, HERBYERSR IR L D L AR SN B,
1004-AD HFT IS EN L BRE O (LA IIENE, ERFF,
EBRET, 990FEICREINTW-EEE, EE_FRF,
ES=hRE, EE=HEE-BE, FHEE (?) L&bdTs8
Biigol. EREOE_RUEZHEELEELRECE
HLUEZ EBRHERIN TV, BRBFTOMEREENE, 1990
EZRESNTERE, FTNLIEICERE SR & BE &
THOHTEELH DM, S0Lh, BEREMEZ T4+ /3y

—faEE (KRR Y —%EK)
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stone/grainstone D i L IZ D R BHMBOFEEBNFKET . 5O
packstone/grainstone T & & 8) D grainstone Th, & ARFZERMNE
ET 5. 2), 5, YOERERRFIRIFEEITBIENREWL. XoT,
2), 5), 8%, FHEIEINER - WK - EELBICELICERL
mlELDBHDWETHDEELEND. MAT, 3)TRLNSbind
stonek Ubafflestoneld ik LBICER I N TR Z &S, MEA
REN S ERME O EYHEDBIREE N B 5.

5122), 8)DgrainstonefL D EN T DHEHEIL, ZOLNE
BIBIZE > TIEERKEOEENFREENS S, L IITREDLR
PORECHEBINZIRETHMABINTWS, BIRNGERE
ICHBENTWIEWES, HERBEOREISIWCEES AT,
HIENMBEEIIROSND. TOFTHARKETHRES N TN
fif, FRIHEBENICREOEHSHE < BENMENEEZ L SN L EEY
B EOEREICHIENS V. KH, EEREROEENTRIE THE
ENTHWD, BLLERBANR AR TEOLNEERTIIROW
BIZER TN, READNE GIRE TEDLDNZBROWEN D2
WZ &, BEEDRNC NS OGRENHIECHZ SN B RBEI
B, MR mE - BEL TWEI LB RTEEZENS.

O EREEEE OHEFRE

PLEXRD, HEHEEERE (5Fllgrainstonedf) ICEETNDHEEER
I3, —Ebiomicrudite DEMBHRIT & UTHRL, EENGIKE
THhE, EHELE. F0%, biomicruditehMER - Wk - Bl EINS
BRTARKEICIDRE - BRINTHWARWESE2ESNZ. &
AN AR IREY I ISR & 1R U - e s, M4 ORIEME
ARE> TREBRIMICE > TEZA L FENYRTETEBNE
RENEEEZENS.

*Depositional process of fusulinoideans rich beds of the Lower Permian Sabushi
group, Atetsu limestone, Okayama prefecture, Southwest Japan.

**Ichida, Masahiro (Kyoto University), ***Nogami, Yasuo (Kyoto Womens’
University), ****Ohno, Terufumi (Kyoto University Museum)

7T —800, A—BEAEOTEEEZEET I ZEIXTETY
AT

FREE, WThbLEMBOABEFEINTEY, EAHED
B TRBETHD. EFREOEREICENIS L HAMBED
bEhd. EEXNIROBREDMMREFE SN TRY, —HOHIL )
YONAE, ANV NIFVTNRE, T4 T POV AR R
iR d Lo, REEREFICHR BET 5. £l
B DOHEDIEHNRIEL, SMIEOETITTR ST TWVW5.
ZD LD BRREOIRMBEORRIL, AllosaurusX°Sinraptor&
TR -2TWA.

BRERT—-YRERICRELTRY, TOERKITERNTH
5. V¥ 7 MIRIFICAD S TREONIH—T T2, %7 |
L Vi Tarbosaurusk RIFFICEBILIEVWAE R L, &b
HTHEHLEBEEZE LTS, BREBEEEEL LTRIRT,
BHOBEBEEOHMEIT 47 /U ARABICRONE L3I
A, BREFEENS AL, BERERIESBEEST 55
SRR BELTEY, TORENEELRNT I/ Fon
AIFRA BT T MARICRAE S LD TEEEIBRA INA.

UEDERNS, 2 ¢bVa7ROT oA fiie—
Hoaz oty L RBIZEE S LD FTREEIRIZE A ERN
ERBRENDN, ¥V OETITILE BITFEMR e bEL & fEAT 3
PVETHSD.

*New specimens of the Late Cretaceous theropod dinosaur
from the Mifune Group.
**Naoki Ikegami (Mifune Dinosaur Museum)
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P07 BEREEBEERICET S

GERBREEOBREDEL

ARBE - BANTF (BRK - REET) ** -
MY ER (BRRSTTRERE) - BFRR
¥ - (BIRK - BF)

[ dHiz)] AGEIEFNEOCERICME L, BIXEME
BEAEL, SEyRCHAMELS>RBY, EEIIFTHEE
LT3, ERORER, THZ2SICLY, KE EERER
1960-1970 EROBEERERELHICELL, FBOLHE, K
BEBYSRE(LABEEICRoT. F0O%, 1970-1980 £
POEL REEREREN RSN TE R, 22T, AFET
i3, BEEOEEMEL LT (b ERFRNEREREEAT
IVEREN-EBHEREY L = THEYZ BT, 20X
RALREENERERECE X TELEEETE L.
(35 2 RE] #BREHT 2004 48 8 A lcfThh =% 3 E¥E
FREBEESEARECERSNEZRED S L 11 #BEC
H5. a7RAENT 2009 42 A 12 BIZEREBALAMNTHROA
PSR CIRE A s Su-121 =7 (KBE 1 156m, =7 & :
71 cm), B XD RSO BT R CERE
Su93 27 (KIE:381m, 27E :8cm) THa.
[RREHRE] BRRRER LaanetEss 11 R 4 REE
fEL, 2B TOC BER 22 mg/g DL ETHYLOBELE W
BEmMEL BBEEER Tholz. TOMOMETD, {5
BHAZRE D Bicornucythere bisanensis BMELS L, ZHIXFHEM
RO TOCHRED 20 mg/g fiR L BN Z LITERL TN, 2
D X 5 I AGHTIIFICEERICB W TS RIESCEESED
TEW., E7, SHPUDTHANOEHBREOEN -2

P08 EBFEL PO ¥k MEE T E*
GHH k- NFET (BX-H)

BOKMEERRIZ, AREREROHRKTRESBWEYO
—DT, HEPHAE, KZE0REDSVIUKRITER
LTW5., FORRKRMKE, WERZEHEKROTREETICH
AENTWS (Anadén et al, 199472&) . F£iz, BOIEFEH
REAVWEEENGTREETIKOETINTVS. Lal,
EROUKMEEF RO, EBPEROMANETH
TREETOZOOREBICENS DLHORBIZEALT
Wi, 22T, ARETIE, EFEIL-FHOYKIRIZH
FI2ARAZAN, TORERBLICEEZHASNIITSZ
EERBHELE.

200845 B —20094FE11 B 1T T, SHIS T2 OERE 2
froz. HEHFEUERTY, EEHCEEREREOENIAR
FEOEFEILPEB ICHFBEREEBOKE T, HEEET
T AEEEEZEEL, AAE. KEDEZBRANL KR
DHREL ., B ED ATHEZENMEZ 5N TN,
BIUOHROREZESTWIEF M- HEE2RAZ. 1
REUT, a2a#hsnbksoilel, EE398E. KE3SEE
DEF3ERE 2 WL 7=, I, KR, pH KIE ES
BENTNEHELUE. ERUAKBIOEERENT, BORTS
LmD5SBNETKEL, BREE5%FRIVTY TEHEL K.
RERBHT, KEANLEFBNTERL, KEHOZS LD
DEBNETKEL, BEZEZ5%RIITY >TEHELEZ. 13
Hhos0EE2ERICARREZRVHL, BEREH L, &R
EERToMkE.

13ERED S B, 40BN SE, PR EbIEEORER
MPEH Uz, K& T RB ROERBEERENDL,
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Bicornucythere sp. (Abe, 1988 O B. bisanensis form PYRZEE L T-.
ZORITERE, FEILERNS 0 TRBIIMTITELRD
BRTVD (Abe, 1988).

[ = 788 Su-121 = 7 L AIc 331 S HERHEE T, 20Pb-Cs
RICXVREELTEY, 0223 gem’yr TH5 ((3b) #FER
WRERSRS, 2009). ¥k, Su93 aTHRLISER—O
JEI B R S T LR B Y 0.2220.02 glem?yr L& EH
T Y (Hoshika and Shiozawa, 1985), TEHLAITIZITRE CHERE
HEZRT. Su-12l = THATERELS 3 00BERBEDDL
N, Tabb, BERENSOEL, FRERICHEDSH
WAL 1820-1880 EOBME. BEHEENHELEL
18801960 SE DL, B LN B. bisanensis 73 & DISEIEETE
DEHEL, BEEEIME 1960 ELUBEOBRETHD. Su-93
a7 HETIE, 1950 EREBBICAME TRE L 2 20HENTE
H BTz, T OB E BT Ambtonia obai < Krithe japonica 72
EREBL, 0%, HETIZ LITEL, BEERELEY
4 %. —7, B. bisanensis <° Cytheromorpha acupunctata 7 & D
HEHEERAIT 1960 ER I VAWML, 1970 ERIC—FFIICE
ERBOT IR, TORFOEML, BELE-TWS. o
DX D WCEBETIX 1950 £ETEWTNOMKTHESEE
EXREL, ABREEI SR, 0%, BERERR
BB b EERESELRY, BEEIES L, 1980-1990
FERETREERECSBREOEENRR N, 1950 FELRTO
HECES T TIIZEE L TN

*Temporal changes of Recent ostracode assemblages in the central
and western parts of Suo-nada Bay, Southwest Japan

**Toshiaki Irizuki, Ayako Takimoto (Shimane Univ.),
***Shigenori Kawano (Shimane Nat. Mus. Mt Sanbe) , and
**Ritsuo Nomura (Shimane Univ.)

MOYKRNED S e, BRENETSH > ZEBDE <
1%, EF b-THASHERUARR THo . ERERED
oI DOWT, BEBOBBRICEDE, DTOsH#
£ % ek TE . Herpetocypris helenac®t %, Cypridopsis-
Herpetocypris helenae®%k, CypridopsisB5, PhysocypriafEtk,
Fabacformiscandona japonica-Physocypria B TH 5.
BHEOSHIETIHHMELT, WindbEA 7o
RETHBITHMND LT, MBIERERTIHERRES
nNTWwiz. BB, Fabacormiscandona-Physocypria¥t e
& PhysocypriaBt 83 L BT T, Herpetocypris helenaeitte,
Cypridopsis-Herpetocypris helenacBEE VI AT EICB W TE
BTE, CypridopsisEEETHMBICEN TN RN, £,
REOBEBICL-> T, HEBEHEMLERESRDLEND &N
SEMB R 5N/,  Herpetocypris helenacBiSI/KE B L OE
BB NS, CypridopsisBE %, Cypridopsis-Herpetocypris
helenaeBt £ B & U\ Fabaeformiscandona-Physocypria B 5 1K B
BEDBN S, PhysocypriaBt R IEERB O L5 5FNEN
WRETEZ. LALENS, AT, 75 118 oFE
TiE, BREBEIEIZEDERWVWHOD, ThThO LD DEEN
RELEMLLTOWEBEDHERTER. HETRERFBK
BOTHEKEEBREENRBE SN THS (HF - 14, 2004)
B, NG EIBKRESEETVS.
ElERGN

Anadén et al, 1994, Palacogeography, Palacoclimatology,
Palaeoecology, 111, 191-205.

B - 48, 2004, HEMFER004FFRBETRE, 64
*Freshwater ostracodes in the north and middle parts
of Nagano Prefecture.
#¥Katsura Ishida, *#*kAkiko Ono (Shinshu University)
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BRI 5 BRERS VSV’
T AR DL FHEALH
BEFNSRES « TR R (BUEK - EHRE)

HEBIIUCBELEROBERHEHOVLS>THY, £OH
BISREBA LYY ACHEREIN S, RBICITEHELNEEHh
THEY, BRERICRBWTEERREERE LTS, BB
PeZ R TBIFCa L OFERRER L, HEKAEROFE, &
REREORE., BESHOHE, BEE L ToME, BHE0R
k72 Eotkx 2R E b o LRI SN TN,

T ARA 2T 2y H A (Pinctada fucata) DHERED HFIE
ENBEE VRV ETHD, REBHDIZ L AL DOREBITR
BRIV T LOFEREHO—DTHDITZ 3T TR
R385, AFROMR L RIBBETIINOKELEH THS
BNV A P ERVBERELFEET D, T AL VIIREAE
—Rin vitrolZ BT B ERN L INVY A b (BEERE) BE
BEBHRERICEERFREREZ L TWAZ EHRRRINT
5 (Tsukamoto et al., 2004; Takeuchi and Endo, 2005;
Takeuchi, 2008),

AR T, TARA VEHRARY VRV B EBETH D
aFa WA (Pinctada maxima) & <=3 A (Pteria
penguiMlTBWTCRE L, —RIBERILET S5 2 & C, ®{Ld
WRFESN, BN EE LRI EREHE L, ¥
Tou T AL v LBt # R B R AW TRER 2 /ER L.
FOHTFELITHONTEEL,

LE, vuFa oA PLIBEOT AL L OLERSE.,
= _NHA IS IEEORSEAMNE DN, SRERRFERE
BVWEEBRMLINLOX VST ETIAYA + BB &

EAEEEMEEES
—IODP Exp.318 Wilkes Landfi b & B 5®#R—

BHEXR(ENK) EHBZ A (FHEK) - Catherine Stickley (-
OALYK), Matthew Olney (B§70') % X)- Christina Riesselman (X
B2 TA—KK)I0DP Expedition 318 Shipboard Scientists™

FBERE R BBl ORI, FIRCKROE S BT T 23k
PUTEE THD (Barker and Camerlenghi, 2002; Cooper and
Obrien, 2004; Escutia—Dotti, Brinkhuis, and Klaus, 2008). IODP
Exp.318 TIXFEHEK R OEBICH L TRBBER THA L FHIEN
TUVBEEKRET 4V AT R NCT T U—F L FO & THRE]
MFFhoii- (2010 4£ 1 A 9 B Wellington Hi#-3 A 8 H Hobart A
). DI THRERL R B E ML E TR ROBMELRE
T5.

IODP Exp.318 fiEN ZEREEIL, 1) KEBRTANIAFRDOKR
M E TR LI Z ALY (i) SKEROMWEOER, 2) &
BEBRICR T DA RBIOKE/ KAV OE, 3)3E8
WHEREY 2 AW SHF OB EREERELSOMRE, Thol-.
AHHE Tl U1355~U1361 0, BH7HIEAT 3km LA EDIBHIE FEHE
L, 1.5km LA EOHERH AR EINSNI.

[S4XHFEM)4 HUSTIREISNZ, UL356 TIII I AR—L 72
35, 1008m DIEREMAIEEIL, ~52Ma DAY hANTRITENDIEY
BRSO HREE TR AL T 5B 21872, #IT Bocene DIREE
(VAR B R D2 eI DB FRITREL, SR OEREE S
BRI EBNA. U359 725 TUNC U361 Tl middle Miocene
~Pleistocene DEFAFBRBICK L. BRERKIZBITS
Miocene Wil 3LE THT A BORREILVRS, SEERROHERE IR EE O
BHEREAS, hiatus 2L (U1361) TELNZZLDERITKE.

—iEE (KA Y —%E)
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KIOBEEL, T4 b (EHB) BECREFEELRY
T EWRENTE,

—EABEDLEN S, 7 X RIFICHE RIS OB ORHIE
BEFBIZBELBEFEENTEY, BEELBEL LI 2k
Teo Ein, RYTARG X UBOBRE UEFINLERY . Cattd
OREBEE L ODNA LV EENAEEBRT av A Linm
FavTAOT AL VBV TREIN TN, TORS
RiuFa v TAEBONTHREICEL 2oTNE I b
Too ZOZENL, DRASLS VITEERERTHIB, TOREX
T AR BT A X THE Y EE TRV LSRR
ahiz,

Fo, vuFa v A TRESNESEBEOT 231 ILHE
MIEEL, BRETFEEICK D ERICHE LI T & B RGM OB
bR EINT, SEED S LOFEC O >VWTIE, Thth,
T avHA CREINTWARDERSY /37 EDOMSIs0 L
MSI25IZEE L7285 % b > TR, ZhbOH LWEFIIE
BRIZFAAL V% v 7 D I E o CH BRI W2 W R
HEREZBND,

*Molecular evolution of the shell matrix protein Aspein in
pterioid bivalves.

**Yukinobu Isowa (The University of Tsukuba)

***Tsao Sarashina and Kazuyoshi Endo (The University of
Tsukuba; present affiliation: The University of Tokyo)

4 F—UHMEHIEI U1359 TiX Pleistocene MIREHELTHEH
ENA MIS31 ABY & B SNAHEREWD, =7 vy T OREIRIR
BeCHBHIEI, E7- Pliocene RIEHOEEREREDN, EOB N
THIRE S B T S e IR E .

(REihERE R ]U1358, U1360 @ 2 HiUAIY, SEREEE CIERH
P77 7~ hiatus DFEENBILB B FHEHALMICEN . U1358 T
13 U1359 &[R4 Pliocene—Pleistocene (2437 T® hiatus 2342039,
Z DRI OKRIER AR IOYREE L THE B SND. £ UL360 T
i3 hiatus 2 LT Eocene DB REINES L, HEKOE LR E
HAERY, Ry MTA~F TN ZINCB T DR EER O LR
BE-EEREEAETTA ETHEREESRTVA.
{RERRERNER] 75 V—E2IC8 5 U1S57 (2 CLHLA 3 FLASHE
gi&fuiz. 200m #BD Holocene HFEH&EEI_ 7.

Eetion HERE Y & BV TOKERE BN R SR DRI, MR
BLIEEEORVERRE, BINEOEWHERYOERRES L
HRFRTHY, BRELBOTREEM AR EERRER R
7=, LA LERECBON TR REEFLMIcaBR0“Ek
ADDNFIEN” PHERE I TV (Iwai et al., 2002). S EIEEEH{L
F X middle Miocene LABEDHEREY CEHEL TERHL, U359
U1361 TIIEF L B R B L DX LA TR Th -7, Bl
LA BRI, Cody et al. (2008)D—EITIXFIENHBLDD,
Iwai et al. (2002) DEEIRITZFHINB LR B,

*Biochronology of the Cenozoic biosiliceous microfossils in the Southern Ocean ~
Initial results of IODP Expedition 318 Wilkes Land, Antarctica.

sxMasao IWAIL (Kochi Univ.), Toyosaburo SAKAI (Utsunomiya Univ.), Catherine
Stickley (University of Tromss), Matthew Olney (Univ. of South Florida),
Christina Riesselman (Stanford Univ.), and IODP Expedition 318 Shipboard
Scientists.
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P11 ToarciandiWI DI EMBRFL L ALY
TEBORMMR: 7 AARRERE P LB RT 55
RERER - W —R GOK - ) - FEEEREE @B
K- Bt - BB w0k

¥ a THEHTHI O Toarcian #AFIDICIT SR P OWEEE CHEEESRE
MERELE (OAE) MBIV, B - EEE bICEYREOKRE
TpH— A — =B o7 (e.g. Hallam, 1987; Hori, 1993). &
@ Toarcian FHID OAE X, 6 BC DRARERT, FHY
WWEATRBEE O EGREOHREIC L - THERSIToh
% (Jenkyns, 1988; Cohen et al., 2007; Hesselbo et al., 2007). 7
F AMFTEERIER (RRMAZHEHIR) D Toarcian ZI 918 OAE HFEY
WOWTHE L OBFFENRH D (e.g. Jenkyns, 1988; Hesselbo et
al., 2007; Billota et al., 2009) DIZR LT, BAFIBIZHF TS
R DT F AU FREICHERE U 7= iR o5 v
VIR O MEHERD TR U CRAFEEF 8 D720,

WO RESICHFAT 2 EMBHEFLEIL, Pliensbachian
H%HD> 5 Toarcian BRI HIT THELZLEXL LR T
% (e.g. Hirano, 1973). WHLBIIEFTEREGEEL KL
T 37T F ARG OEMHEREAE TOHBEH TH S (I,
2010). E£-FBO TR, LHE 3 —1 v /20 Toarcian 1
I OAE R DEM - AMEELH L TWB Z EB8bh T
BYH (FEIED, 1982), SHLICHAKBUBEEOEENMD
Toarcian H1F1H] OAE & DEENTRBREN TS (Tanabe,
1990). LU, Toarcian HI¥IHID OAE & EALWFEE & D
BRI DN TR IR E TR EHFRER 2RI TI b o k.

FZTHRWR T, 7F REREHNENEERCBITS
Toarcian #iF1#] OAE & EAADIEBIOBIEEFHRB 7201,

= B EMIC X AMARTHSE D& R
FF Mt BT RE2 . RM EFEL - Matthew H.
Dick3 - [LHE FEAS - (U BR-74 (L EERRTF HhaR, 2 dgremrs
PASHEE, S dbR MBI, 4 FEEERERTERT)

P12

Ak ATEML, EREZLORO8YO—T, ERNE
HHZELT, BE2ERTS. HCEDE=72v0fHR (R
) OXRE S, ThAHIELE L & OKIB L EHEBEOBEERIC
HY, A—BAERNCBIREOREIOERRETITAZ L
T, BEARE LEHBICST 3KEDZE, TR0BIEKED
PHHRERELRDD LN TED L ENS. THIZMART

(Mean Annual Range of Temperature) f&8iZ & MEEH, =24
AIAbAERWVTHEERELZETTHFEE LT, HFEEHR
SN T3 (O'Dea and Okamura, 2000) .

MARTHAEIZ, LT X2 RFEXTHELND.

MART (C) = -3 + 0.745CVm

Am : BEROEEO20MER L EO R EEHFEHIE
SD : HEmREOEERFZE

CV : £E1f%Ek (CV=SD/Am X 100)

CVm : BEEOEERETE

DX HiC, MARTHEEDSITL, a7 A EEoREEE
DHTHBIZERTEIBDTHERFIETHY, LZHRE

—fREE (KA ¥ —5HE)

ERLBOHBRAECEELTWA LD RTHETEHAB DO
AR BV THREESPERIAICEE LR 21T o 2.

A TR ORICT, BREE LT eI 1 MEEREE
ERL, BHPT I TOREESRERIAOHEER SICHE
BLTEE#Tok. BAMICIZEEFERENI OV T lamina
index (stage 1~stage5; FEDBREWZET I B EIEEL
TW3) EWHRELRE X, SLIZAMEETRAEDIT,
—EREHIOWTHER X REEIC L AEE 2T .

SEATHIZE (e.g. Savida & Bottjer, 1991; Rohl et al., 2001) Ti,
lamina index %, #REREZHET2EDLAFTEL LTHNWT
W3, XC, laminaindex AW T ARDOHEFRELHE
Liz., ELIEELET VeI MeBIRESX{LERF L
EBEt 257, OAE i D#EERIT- 72,

FORER, RFED bz OAE HIRAIZB W T L ERLER
EYBEILOTNS R ONIBERLT I TBHB I &R0
e, ZOEEPD, TFAEREIOENE TO Toarcian #i4]
#] OAE I1EFAY R BB R A N b Tidin <, EHE OB b4
Ny b EAEGLHESTZLDTHomtEZONS.

I B, ABFEIZL U ToarcianFi ¥IHIOAEIL, T F A HEZ
BCHRITL, FFMEELNE L Y b E IRk Lo "rastEas
RIEENTE.

*The relationship between the Early Toarcian oceanic anoxic
event and benthic organisms’ activity: a case study in
Nishinakayama Formation, Toyora Group, West Japan.
*#Kentaro Izumi, Kazushige Tanabe (The University of Tokyo),
#+#Kentaro Nakada (Niigata University)

ROEBEZTEIL820. REREORWREBREEKER
Doy MALRIE, BERMELBRSTEHAT I LiCX
b, ERERITOMRANLY —LE LTHATE 2 LEF s,

MARTHEN:, FICKTEE - #5E « EEES LI (=a—
—FV NEETELNZBES AV E, TOHEBOKET—
ZICESWTIRB I, LRFECRBT 250 2 (Dick
et al.,, 2008) . ZODXHRT—F OHMBNARSE ML, Fik
BEFRDIME, ar AVBPTOLOOERPERRRY
DEFEBFRLTWE72D, MARTHREZEIE L TixZ0EEE
ERAMEOBBERE- TS LEXBND. WE DI, AHE
BORVEESFH CMARTIEENEA SNELNERIEL, &
BIZENFRALT, FAERFAVIEENPL YO L 5 hiE
EEBETALARD Z ERTRETHIPEEMT DI, A
EEEHRLTNS.

AEETIE, BB LRI - SMEFEORTORT v 7L L
T, #ERBETORER (BFE) TRALLEREa LY
BAENODMARTHEEZEL L, MEROKET ~F L Ot
BIRoTHRERRS., £%IE, £0ELOWEECRERF
BEFEMT D LI, BEROEHFENLBRNERT, B
IR O R LEROFEER LML, FAEEER LD
WTDBRER IR FETHS. DLEREE L CHRENGRE
BEHEL, aF hVERESIEEET s Ve UCRIRTAZE
ERIELTNS.
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Phylogeny of podotreme crabs
(Decapoda: Brachyura)
H. Karasawa (Mizunami Fossil Museum),
C. E. Schweitzer (Kent State University),
R. M. Feldmann (Kent State University)

P13

The section Podotremata within the brachyurous Decapoda
was erected based upon the coxal positions of male and female
gonopores by Guinot (1977) and contains several groups of
“primitive” crabs. At present, the Podotremata is thought to contain
12 Recent and 22 fossil families. In recent works, the monophyly
of the Podotremata was questioned based upon morphological
analyses (Brosing et al., 2007; Ahyong and O’Meally, 2004; Scholtz
and McLay, 2009; Karasawa et al., 2009) and molecular analyses

(Ahyong and O’Meally, 2004; Ahyong et al., 2007; Chu et al., 2009).

Therefore, De Grave et al. (2009) and Schweitzer et al. (2010) did
not use this rank for their classification of the Decapoda.

The aim of the present study is to perform an adult
morphology-based phylogenetic analysis of all extant and 20 fossil

famnilies based upon 71 adult-morphological characters. Additionally,

two enigmatic fossil genera, Basinotopus and Dioratiopus, were
included. The analysis also included three eubrachyuran families as
ingroup taxa to analyze the possible sister group relationships of the
podotreme families. The Astacidea and the earliest-known
anomuran family Eocarcinidae were selected as the out-groups. The
analysis was conducted using PAUP*4.0b10 and MacClade 4.08
(for OSX), and Bremer support was obtained using constraint trees
generated by MacClade and analyzed using PAUP*.

P14 REEHFBOWGHRENPLELL
Dictyomitra koslovae Assemblage’

AR (BUAT KER BIERFAT - B¥)

xUoic] Rk REoRsE— KA 5 -+ R E
b EERE TR B R LA RE 2SR - FR, 20081
£2HEE). Stk, & < {ZDictyomitra koslovae Assemblage (Dk
HE) OHEBRRICOVWTRETS.

[HEESR] LB — RANILHIROMBI, WEREER O —
AW E R, R, Fry— b, FEEERE, REESE,
BIREH:S, BEEAHE BEEEERE, BLUBELZ7wy /R
&L, Fy—trbaELTD, REEEREN D HERLY
HR~FHATH O, EEH L AERFHOKBRBEENETS.

[Dk BHE OBEEERVRKGEE DD Alievium sp. of. 4. gallowayi,
Amphipyndax aff. enesseffi sensu Yamasaki 1987, Amphipyndax
pluosius, Amphipyndax stocki, Amphipyndax spp., Cryptamphorella
sphaerica, Diacanthocapsa sp., Dictyomitra  duodecimcostata,
Dictyomitra formosa, Dictyomitra koslovae, Dictyomitra sp. A,
Dictyomitra sp. B, Dictyomitra spp., Praeconocaryomma universa,
Pseudoaulophacus spp. 5B UT=. Amphipyndax spp. 1%, M#E»PH
IR CIE D RANBERED stiicture ZHEDLRVWEERETHS.
Dictyomitra J&TIX D. koslovae (31 ; FaIE{EEEL) , D. formosa (16),
Dictyomitrasp. A (15), D. duodecimcostata (10), Dictyomitra sp. B

(5) EMFET B, 728, Dictyomitrasp. A & Dictyomitra sp. B 13,
Mizutani et al. (1982 & KICE) TRIR S BELERTHS. K
RE O, D. koslovae DEE L LIRS D. formosa & D,
duodecimeostata DEEH, 35 &8 Amphipyndax aff. enesseffi DFEEIT
HEo5< &, s (1987 HEZHERE) © Dk BEIMEMIT LN,
Campanian Biffi~F#I L HEF s 5.

-
—

—fkEE (KA —
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Our phylogenetic analysis resulted in nine most-parsimonious
trees (TL =194, CI=0.59, RI = 0.82, RC = 0.48). The Podotremata
is clearly shown to be paraphyletic, consisting of seven major clades.
The Homolodromioidea +[Glaessneropsoidea+Dromioidea] clade is
the earliest-derived clade, followed by the clade (Dioratiopus +
Homoloidea), the Torynommatidae, the Etyoidea, the Raninoidea,
the Dakoticancroidea, and the most derived, Cyclodorippoidea +
Eubrachyura clade. The subdivisions proposed by the previous
works (Guinot, 1977; Guinot et al., 2008) are not supported. The
basic superfamily-level classification currently in use is largely
supported. However, the Torynommatidae sensu stricto needs to be
given full superfamily status. Dioratiopus, previously assigned to
the Torynommatidae, is the most basal within the Homoloidea clade
and should be referred to a new family. Basinotopus does not belong
to the Dynomenidae and is the earliest-derived clade within the
Dromioidea clade. Therefore, a new family should be erected for
Basinotopus.

All major clades identified by the analysis have a fossil record.
The first and second clades to diverge have Jurassic occurrences and
arose during the Jurassic. It is clear that the major divergences
between the more derived clades occurred during the Cretaceous.

This work was supported by NSF grant EF-0531670 to
Feldmann and Schweitzer.

PR (RiRMr =88) O%RE (HHE : ERTE)
ARER GRRT{CEE) - C. E. Schweitzer (Kent State Univ.) -
R. M. Feldmann (Kent State Univ.)

REEE M D Alievium sp. cf. A. gallowayi, Amphipyndax spp.,
Archaesospongoprunum  nishivamae,  Cryptamphorella  spp.,
Dictyomitra formosa, Dictyomitra koslovae, Dictyomitra sp. aff. D.
koslovae, Dictyomitra sp. A, Dictyomitra sp. B, Dictyomitra spp.,
Praeconocaryomma  universa, Pseudoaulophacus floresensis,
Pseudoaulophacus spp., Spongodiscus sp. ZE B E L .
Amphipyndax spp.t¥, FISED LIFEERS Cg & A7 OME A
£EET 5. Dictyomitra BT, BEERVERICLEDLLTH
FE72 D. koslovae 13 2 BEBLNIZDLT, —F T D. formosa
13 EEESETS. ks D, ARBORMRIL Santonian
LEBETENS.

[ 4£2] B EEA7357 tH:Santonian & CampanianBiiH ~ 5 O
{ERBEICIL, LT OMENRS LIS . Amphipyndax spp. TS,
stricture & MRV, BB THEN OHERORTHLRSD
fARNEET S, Dictyomitral& TH, & <IZD. koslovaeDEH
BEETHRLERPRD LN, {EROMRLBRTOIHERT
b5
/ Kenji KASHIWAGI, Dictyomitra koslovae Assemblage (Radiolaria)
from the Shimanto Belt in the eastern Kii Peninsula of Southwest Japan' /

s

i tra B ORI,

Dk BEAEPE Dicty
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P15 FATHRY 3= ORBABE ¥
FERAX ORR - REWETEDT)

WEEM Y L = VEOEKE, EEEROBNLRD. HOK
BEREPHRIZERTILEEZLNTHD, v I VEHTHAH
OB H HBEEF L THMA LTS, —RENICEVRIZ Y
HWREELS, L LEERSMHERINET 5. BogRED
ST I o) OBERERL, ThThOEERELHERD
BLFREND. ZODBROBE & SHRE & OBEREEER
B70ic, EMENEIERE TRIC L AREET o7z, BAE
WEESOEATZEIERHNCL Y I 2 VEOBREREETH
b, PTLESHNREMY I THEIHI7 VI VRO
Metacrinus 3 X USaracrinus BO1ITEI2EADTELFHA L,
ShEHAREHET A OBARAELEH L. R IR
VT VEARFHEAERBEOLOEFER L. IhE
0j1(1996) TEERD Y U 7 CIFIEREROBRENDRESNE
B UL A7 v 22 ) O—FEndoxocrinus parrae & B LT,
& BITR AN ER Zobte bz, VI VEFREOT ST
7(Clark AH 1915, 1921, 1931, 1941, 1947, 1950, Clark AH and
Clarck AM 1967) & 0, U IV F5518D Y b, F—F Offi> T
B505FEDAERIRE, B0, Bk & &M LB L.

TWARFEED T I ) (KiEL15-1, 152n) TR0, HOE
E, BAREEL I, BELOHBEERIRES o Tk,
—FH Y THOLO (KIEL99-1,033m) Tk, Bk, BAER
EEL L, BEAETIRONTEDTAZ LB TNS

(0ji1996) . 2HRORUBED Y I FThH, BOEIIS
UL F CEREA DI, ~FRORIEEBRNFEDOY I
VERUL, BELMBORNZ RS-

Possible Pachycormid Teeth from the Sebayashi
Formation of Kanna, Gunma Prefecture, Japan !

P16
Katsuhiro Kubota (Kanna Dinosaur Center*), Yuji Takakuwa® (Gunma
Museum of Natural History**), Kazuhisa Sato® (Kanna Dinosaur
Center*), and Toshiyuki Kimura® (Gunma Museum of Natural
History**)

During an excavation by Gunma Museum of Natural History and
Kanna Dinosaur Center between 2005 and 2008, two isolated teeth
(specimens A and B) are discovered from the lower part of the
Sebayashi Formation (Barremian) of the Sanchu Group of Kanna,
Gunma Prefecture, Japan, The lower part of the formation is
composed of sandstone and mudstone, which are deposited in the
coastal line with estuarine, and yields vertebrates (dinosaurs, turtles, and
fishes), decapod crustaceans, echinoids, molluscs, and plant fossils.

The Sebayashi teeth commonly have a high and transversely
compressed crown, unserrated carinae on both edges, and a constricted
transition between the crown and root but show the following
differences: specimen A is remarkably larger than specimen B (tooth
crown height is 31.7 mm in specimen A and 17.5 mm in specimen B),
the tip of the crown is posteriorly curved in specimen A and nearly
straight in specimen B; the posterior carina is more blunt than the
anterior one in specimen A and as sharp as the anterior one in specimen
B.

Based on the above characters, the Sebayashi teeth may be
referred to the pachycormidae (ray-finned fish: Pachycormiformes,

—fREE (KRR ¥ —FFE)
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‘BRORK LA BRE

BRI LD, BED S\ EITIR RIS, AW T
OBICHELTWAHEEND. SERLNEBREEEOHELTE
158, HAMICIIREVIREE RS/ NSWZER RSN,

—7, BAZWER, e Ilbni At nbwslELY)
BEL, BMRE AV EBE TERLLREBN, Bt 232X
Fb2 o TLED. ZREDI—RZ 705, —RANCITIEOHEDY
IaNFEEBAPRNEEZ NS, L LT KR TR
O LRECFBENEL, MOBERBERL TWAETFTHIZNS.

BEDRELEBIRE
BARFEOYI=Y, HROTVISFEELICRE LAES AL
WLk, BB LI R AR RN EE 2B,

-BEREELERRE
AVTHLITRRD, BREETIIRENELTOREENMETL
R0 ZHUSHRO B EERES B THHZLLFESHLNhD.

=329

TAREEOEIME TIE, BB TOHARLESZTE—F,
HOBRY WEIRIZ S o TSRS MR SN A7), BIEOEH
LW EZAZENTED, Lo CHAFEREOEMAEE, vy
FicloT, LOUBRORICEEICH AT, BVEOREILTNE
WiB, EeiCIOIVRRENR—EORIRNTEALHL, 24572
I VFERRTH—E LR THBDH LR,

*Particular morphological patterns of the Western Pacific crinoids
**Kota Kitazawa (HADEEP, Atmosphere and Ocean Research
Institute, University of Tokyo)

Osteichthyes), most of which are known from the Jurassic deposits of
Europe and South America and the Upper Cretaceous deposits of Asia,
Australia, Europe, and North America.
Early Cretaceous pachycormids are limited to Australopachycormus

Because the records of the

and some fragmentary materials, the pachycormid biogeography is
poorly recognized. Recently, the cladogram of Friedman et al. (2010)
suggests that the Late Jurassic-Cretaceous pachycormids
(Australopachycormus, Hypsocormus, Orthocormus, and
Protosphyraena) are monophyletic and have larger teeth than other
Jurassic forms.  The large size of the Sebayashi teeth suggests that they
may fall within the clade. The Sebayashi teeth exhibit higher ratio of
tooth crown height to fore aft basal length than those of other
pachycormids and may be a unique character. However, the
specimens A and B show some differences in morphology as mentioned
above. Because the pachycormid dental variation is poorly known, the
Sebayashi teeth cannot be assigned to a taxon with certainty.

This assignment is temporal because of the fragmentary
information on a new taxon reported here. If'the assignment is correct,
the Sebayashi pachycormid teeth are the second old record from Asia,
following a pachycormid jaw from the Berriasian to Valanginian
Kuwajima Formation of the Tetori Group of Japan. The occurrences
show the family has already diversified in eastern Asia (northwestern
Inthe

future excavation, the additional elements of the taxon need to be found.

side of the Panthalassa Ocean) by the early Early Cretaceous.

1 BERARITOBERBNSEH LIz SF AW LRBEERS
NBELT 2 ARBREE 3 FRHEF . 4 EHBRIOR ; 5 AR
2 EREEEr s — v BRERIERD G
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BIIRERTICHTTS

EHHMAREO R RIHE
BB BT-ER BT-TR BTT-REB OHEN
(BERK - REEH)

............

BINESRBICHTN T DEHRAREBII AR -DREFEIE
ORROEE UTERBTHY, CNFETREREDZLDE
EEMHRESINTUND (Ogasawara, 1977 7138), UL, B
RE{LBIC DU T Kaseno and Matsuura (1965)1 2 f@3RE LT
NBDHTHD.

2009 FOFFAICHRNTEESLE, BEDEDS 10 BOEE
B/ILOEHERULE, ONET, BXRELEMETIEFRD S
DEEBHICBOEHRRIEND TN THDIZY, CORRIE, 8
RBOEHFUBREBORBICAZSKERIDIEDLEZS
N3, ARSTIE ARBOBREBORHERNDCEEIT,
BEROERICDWNWTENRS,

ARBOBEXOBIUEERZEBMUAFERF— YRS, 1k
MIED (1994, 2006) ICHES/E. Kitamura et al. (2006 /RE) 1
KNI, ARBE(F 1.6-0.85 Ma [CHBUZHET, BIFEERR
AR —Y (MIS) 56213 ICHBYT D, SOERELED
BoNZREDIOEREIRIE, 1.5-1.0 MaT, MIS50-28 [C
EE RS

HPHEORE, BINREERTOEIPREOURCELTD
REBDIED cycle 1 DD cycle 11 [CHMTTD 10 BETERLE
{LBOEIESRH, 3 BENSERBEHNLL. KEEDE
D cycle 1ALR, 1994)DVNS (S Creseis acicula (Rang) 1 B8, cycle
2 (A6H, 1994) WVSId, Limacina inflata (4’ Orbigny), L. lesueurii
(d’Orbigny), Creseis acicula, C. virgula (Rang), Styliola subula
(Quoy and Gaimard), Hyalocylis striata (Rang), Clio pyramidata
Linnaeus, Diacria quadridentata (de Blainville), Cavolinia uncinata

AINEBILTHFREREZEEBED
AT B HfC = ke

g E gk - myR*
SEATA (HREEMLEIRETT - HEMERME LY & —)F*

FNRBUTNERICAATI2FRBHERRE (THHER)
NHIIBEZI DR RFHBMOLEIELT 5 &8
%ﬂ%ﬂ’b’Cb‘é. B PO IIHABEBELL, ZhETIIR2H
> e RII30AEL ICDIES. EEBOLEMIEEIIR
X200 IN—TI it bhD. SEEEE “ZHER T
»HD. TRG2ODT V=T, BENL ZAENTRERE
DELPRDBo TN, 205 bEEERICOVWTIE
Kusuhashi (2008) 7% Hakusanobaatar matsuoi & Tedoribaatar
reini D2B2RBICDETED L EPE LS. £ “=gE
{22V THE, Rougieretal. (2007) AMEARLE (p2-m5% 5 A
) \CFESWC Hakusanodon archaeus DFBEHBLE LI
B TWD. Fa [ TBER Y OEILEIEARICHE U THEER
HNEBI Ao TND. RRER TR “SH#EE ERICELTT
NETIChh- TERZ L EZTFENICHRET 3.

FEEE “Z#HE" EARIX, Hakusanodon archaeus D5ERE
AEARZHROV TR EDISEBBENTVD (D B3AIER
CEAER). ZhbOEARIZIY Hakusanodon WZRIFETZX 3 &
EZ25N5 b0, HELEMNT Hakusanodon & X500 Z$EHEED
HLOTHBEEZEZDOND LD, T LU TEHRATIIELEZONE
DF-E2Y LARWLOREENTNS.

—5%K)

(Rang), Diacavolinia longirostris (de Blainville)?D 10 OG5,
cycle 10 (A6AT, 1994) DSIE Creseis acicula 1 EMSSNIE.
SOIENMUCERBILOEETCEKEICERIDRERETDH
V), Cavolinia uncinata, Diacavolinia longirostris ZIR< 8 1&lH,
ARELCHRITDINELRETHD.

AZEEPHOBEBOEDNZN, BULE 1 BOHTHD
BEICDNTIE, EBOVRESORRAE LT, BREERED
DWERITDICIEKBHED > 2, BIFORBDINFEROFE
EBTICKVNREICH o2, BREMEGILUCLWRETH
o2, BRESFEXFRERDHERIESND. cycle ] E cycle 10 T
B UEBERED T EMBEKIGICEER T D Creseis acicula
[CRSNEC LI, AEEDIHEESCERENIRATIES
ICIEFROEBLEESITTWVEWRRD S UIZ T 8D B
2.

cycle 2 NSIFBERENSE LIED, BEDEFHHOMEDD
TE, cycle 2 DEDIC 10 BOEHZEF OHIZFNTHDIRT,
COBENSDSHFEERBOERTFEEIND. IREEKY
BEREEN, KENSNKEBZESKICRDCE, 2UT
Hyalocylis striata X0 Cavolinia uncinata 13 & LEESSUEREE IC DT
MBRSNDE (Be and Gilmer, 1977) ZELCED'S, cycle 2
R OERELIEETS KR T, MR TAEMBCIHFERD
BWIFRALURIESEN DD, COT I, cyclc 2 [CHBHTB
MIS 47 IC, Jp¥KTORHBHBNEL, AL
EERROBENE L, EZK/EBEEQJEEK:F%EP’FEQD‘ thaD
BIKEAR D BREIL UZ, SHEAIUZILR007)OMFR E TR
e THD,

*Preropods from the Pleistocene Ommia Farmation, Kanazawa City; Ishikawa Prefecture, Japan.

** Go Kurashima (Nagoya Univ), *** Atsushi Ujthara (Nagoya Univ), **** Takashi
Ichihara (Nagoya Univ)), ***#* Yusuke Ando (Nagoya Univ.), ¥**#** Ryo Inoue (Nagoya
Univ.).

Hakusanodon 12& B2 bNAERITARDD. £0 5 B3R
INEAERPKEE R EER T, BOBEL S Hakusanodon &
FETES. HBYOLRIEPI-MAEEI ELEERT, TOK
FEDEN, BOLOXKAFRIZE/IESL, RAHEOEKEBORL
BLANMENTWE LWV FREOTHEERICA LN DFHEE LD
Z s, ZOEKRYL Hakusanodon DHDTH D LEZTNA.

LEDER HERFOBBLUml-m3z24 2 EHE) XZ20
KA DHIENA L NNT Hakusanodon O H D & X R T
. Hakusanodon TIIELOKEBIZE/NEWVR, ZOEKRT
HEL~WUIEERATIIKRE. $£7%, Hakusanodon % FH

B RABEERTE a ORMOEL IR LRV, Lizklo
T Z OEARI Hakusanodon \ZIXB SRV EEXBND. —F,

HEOEMBEBRTICNOME#HL 2 L, 48089EE b2 L,
KEBOKEE a BRHLTWAZ LR EDOBENL, ZOER
BY=mcusF g, fvas FUR, RY ) RUgoung
NI b B &9, Hakusanodon & REEWDLWDD “T 7 4 VAT
2R ITSEENnS.

UEDZ b, ZREBE “Z#HEE 1072 L2828
WAETERZ LB oTE R, TOMOERIZSOWVWTHE
ESRFEORFEED TS,

SRR
Kusuhashi, N., 2008. Acta Palaeont. Polonica 53:379-390.
Rougier, G. W. ef al., 2007. Ann. Carnegie Mus. 76:73—115.

*Early Cretaceous “triconodonts” from the Kuwajima Formation (Tetori
Group), Hakusan, Ishikawa, central Japan

**Nao KUSUHASHI (Ehime University), ***Takehisa TSUBAMOTO
(Hayashibara Biochemical Laboratories, Inc.)
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FHREFELBEICRT MRS OME &

P19 =Fi7::S ey s o

M OBEY-mHE FE {(ER-E e BPA—ER (ER

) ek

FEREBCAHTI THESRERE, RRBBLIUEIED
HERERIEIY, YREN OWBNIEE TS Z E AW LR
STWA (LA, 198872 ¥). 4, BHE I CEB LA HE
BN D, ThOOFMEERERLEHRI L.

FEHIRIC O T HHBIL, TA»LRLIUE, TR, AR
B, WIE, FERESIUCRRBET, KRBIIEBLER
BRICH B L &N TW5D (BA)INE, 1976). FAEHUEfRE
RIAF~T 7oV LERER 50, Ricmbs-> T EE
BT D, FAEHIRAO 30— S bES7TREEERL, &
QIALHOMRIN— N CERBEOY T Y VI BIURKRET
V) {CROMHEIT o1, @RB0 B 25 BE»L, 53R
200 O BB RLANEN L. :
W OORBFC 7 EGLLEER Ui 51 2 73, B8 X0 50 @R
DIEZREHLE 25 BREZRAVWTCY 7R Z 5 &fTo7=HR,
6 > Biofacies 35 & U Subbiofacies (A, B, C1, C2, D, E) 23385
“C& 7. BiofaciesA I Neonesidea oligodentata, Schizocythere
kishinouyei , Cornucoquimba tosaensis sl72 ERMES L, BRHRE
BTOREBDETHER L= LB X b5, Biofcies B id
Finmarchinella hanaii 3 & O Cythere hanaii IR L, BREET
DREBETHoLELZ LN D. Subbiofacies C1 X
Finmarchinella hanaii WEIZEVWEISE 5D, BRLRREEZRT
& &N D Semicytherura subslipperi bHETH L9 b, FOHE
BRIIEAT, WENAEOREERR T IW~BRETH -
L#E 2 515, Subbiofacies C2 1, Acanthocythereis dunelmensis,

—ikEEE (KA ¥ —%K)

Finmarchinella hanaii, Paijenborchella tsurugasakensis 72 &5 73
v, EHECAEN TERRBET CHBELLLEXLNS.
Biofacies D Tl Cytheropteron miurense IS L, BIEOEEH
BORRRER THELZEE XN 5. Bioficies B IXE
Loxoconcha kamiyai , Loxocorniculum mutsuense , Neonesidea
oligodentata 5721, TLAEVBREOCRELTT. LKL,
KRB D 2 BT Argilloecia spp.X° Krithe spp. b HEL, X
D BEOERE CHE U TRESTRIRENRS.

FIHROVA PENSRZERIT, AR RCARITER LR
MDoleb DO, ZOEMENDRRFFRIRER IO SMUREMER
ETHRLELEZOND. FAREMEL shIRREBLEBIET
WIKDEP LIRS, EREETOBEMESL T Biofacies B 45
HoNBHR, B EMTIE ISIPS (ARETE—EAKEE) %
BT RS RBMEZETS. EICBRROPDE VL MEND
BB, HEBEERLOLLRVI L, BIUEHTDHR
WaEAE1D, B, KRBEERTHBRET Chokl®E
2 b3, ERRLAREDEL, D, BFPTHiLbl
E QAR EERBNRD bh, BEHNELEORER
ZIBREZRIVEBEL TV LHEINRS. REHE T
Biofacies A D& b %<, BHEBTOREEZTT.

L= TREMSRO THESHRIL, LHCmbo THME
W, BEBE, “<BEVRBRE~LELLELEZLNS.

[BIAxc#ER]
TR B, 1988, P HEEUFFMRICET 2FILELE. HRE

HEBEHEHREE, 22, 60-63.

RANET « BERKL - FE—4 - BHEE, 1976, FEEROMEFE

KEFEHAGLITEHRE, 4, 111-118.
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* Geology and fossil ostracode assemblages during the early Pleistocene in

Niitsu Hills, Niigata Prefecture
**Satoko Kusunoki, Katsura Ishida (Shinshu University)
***Yuichiro Tanaka (AIST)

BAANC X B EAOFAERE HIEORRBT (EEH, W28, bEFLHERTER : (DWMUT (M22311 Pecten Swiftii Bernardi

1883) DBIREARDIE ROV T*

PRI (FREEIRAL A & B IRODIBIDER) #o+ - o4 ASEE - FFRRSRIA

GO R A TSR ek

FEUBIC  FARHROTE, AABIRIERROBS ORI - BdlF - k%
EATDD, £<0 BEVIHEA] 2L BEEFER (Th
720 <;1854-1927) (XERRKFEHEMME R OE 2 AT, Bk 12
£ (18794 8~10 A LT 134 (18804F) 4 ADA/EW0 B, U~
COBTHAR L R0 T T U U ADIRE DT, FERASLE LTHRIRE R
Mg AL OME & AT AR RT . ZOREITO%, E
B FACHESR & UCHATS 16 45 (1883 ) [THUESHhTWB (B4R,
1883). ZHUIBAAN L BHD TOBAENLE BIE - FTEONEFRIET
BEEULRXTHAY, TORT « BRERC OWTREFTEINHE Sh

(Hatai & Nisiyama, 1952), BEFIORRAERATIFCEMAEOIUEERE
FRICHBHE STV — 5, EORUR - BIBIEAICIX Haliotis kochibei
Hatai, Kotaka and Noda, 1970 Dm &4 FHEENTEY, AAOHSE
BoHie BT, HEFNICHLEETHS.

4R, xR FHEIFTIAFRATEEEDE QW) FiEOBERE
HEDFA TERDEFEL T — 2 _X—Ab2 DD & & BT (toetal.,
2008 72 &), ES & & LIZFNLORRELE B ARESS O S
DIE A ITEELTWD (e ARiEh, 2008; FIFDy, 2009 228) .
T DFREDBRIZIVT, BB (1883) ORINERO—HMIEFEL T
BILWHEERTEEOT, WET3.
BITFER  ORAEORR, BR - ZREARIEEE (1883) OXFEE,
7K & < IO ERF RSB FEEILRE STV, Z20%0 1921
EIARSERERIC & - TFEAREREDM T, & 6121925 Flc—Ho
EANETH,  BPRENTWZZ LA L (B8, 1921 ; Yokoyama,
1925). =T, BAES (1883) DEIAREIRFT % Yokoyama (1925) DEUT +
BIRIERL OBRAEIToT. TOME, BB (1883) TRIREhZ M
B4, M4, HEEWMsENS b, KOKAMIE KR

(E&, 1883, p. 75 pl. 2, fig. 5); (2) UMUT M22307 Lima
(Plagiostoma) sp. (E%5'ER, 1883, p. 85, pl. 6, fig. 2); (3) UMUT CM30365
Lucinasp. (E75%T, 1883, p. 77, pl. 6, fig. 1); (4) UMUT CM22144 Cassis
pilalischke? (E/Z%R, 1883, p. 80-81, pl. 7, fig. 3): (5) UMUT CM22141
Buccinumundatuml. (var.) (B4, 1883, p. 78-79, pl. 7, fig. 6). ¥,
Haliotis kochibei D& A7 (BE&HH, 1883, pl. 8, fig. 4) o\
TR TE ApdoTe.

& BT~ X, Yokoyama (192710 TROBEIAES N TOBERO—LE
1, FRTERSMEREEEICREE SN TCNDT T U R TSRO L
T2b DT, —EESILNERIC L > THRRENZLOTHS) [HEER &
DGR B = LKV, F T, Brauns (1881) DOFKE&TEFT
% Yokoyama (1927) DEIR - BREEA L ZBE Ule. £OFRER, 1A (MUT
(M23942) X Brauns (1881) (XY [Lutraria Nuttalli Conrad] & LT
B - B ENERTH D MBS TRW I EBH LN L 0T,
Bbyiz : REKEREHREWELETURES 5 BRI R,
i BARDEEYFE E, EEREAR AN PRE Sh Q3 e
ARV, S5, MPEHGEAOOEREERFT I EICLY, TR0
AAOHEMFBET DS LR ERPRAN e END O LEHESh
3.
<3CHR> Brauns (1881: Mem. Sci. Dept., Tokio Daigaku 4) ; Hatai & Nisiyama
(1952: Sci. Rep. Tohoku Imp. Univ. [2), Special Vol. (3)); Ito et al. (2008:
IMUT Mat. Rep. (74)); EAEEE(1883: ZERIEHE4 B AARIEH(2009: B VIET
As39: 176-181); #exARiEhs (20080 B0 IETA 39 35-41)5 HRlI(1921: HUEHE
28: 283-286); Yokoyama (1925: J. Coll. Sci., Tokyo Imp. Univ. 45(5):1-34);
Yokoyama (1927:J Fac. Sci., Imp. Univ. Tok8]1: 391-437).

*Finding of the figured specimens of the earliest Cenozoic molluscan paper
by the Japanese scientist (Kochibe, 1883)
#+Takashi Matsubara (Mus. Nat. & Human Act., Hyogo, Sanda)

#obk Takenori Sasaki and Yasuhiro Ito (Univ. Mus., Univ. Tokyo)
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sigmoidale & ZHIZ{FET 5 HEDEIR"

HIEAE (EAMTILERE - ERBHE) > -
BTERR (K-8 °

Pravitoceras sigmoidale 1&/ X bS5 ARICET 280ER
RUAOEEETUE/ A FT, EERORBECHHT IR

EBRCILBENBRBRENMN EHAMOATWS. COE(,

TEFRERICEVWREEL ThIZEHEL S FROEEENMDED
AZ—YBROREFEIN, TOROEKROERICOVTIZEF
ERhEDM > TUWEL, KK TIE P. sigmoidale DEEEIZE
THEL FEBLOD, MRBHAREN AT LR BERA
HoZE, W, FMBEOIHRT, ZOEREEET .

PEOHEE, 3SHBLETIZEWTE K DBET P. sigmoidale
BEZREShiz. P. sigmoidale NEFENZDIIWEERBEES
BEBHLV, BAREERT, CholcBEFThIDERBIE
R~ R EN DY, 4 —EX A FOBMTHIMILER
AEEEhD. Mg T, REBOLEVELEIZ, LiEL
IFHEBD P sigmoidale MEEE>TEEN S,

FEIE CEET 5 P. sigmoidale D EO—2M, D%
CHMBEMOBENFLAELGVEBEXRTHE ENS &
THD. Fhiz, BEVHOB (RERENEREOLEM
OIOLGENORBBROEEFRALALZOMERIELEONMNEE
TERW) BROINDCELHHH, FDA., —fRic, 7
YE/ A FERE, EEEPLICOEISTHIENEDH SN D

BAELSNZYDBETEEND CEASND, XAEME T,

B RORBNOEHC L BB ERITE, P. sigmoidale

BHLAEELROOBETERIZRESATOLIONER

THhSH. ROOEITHEBEHS AR LIELEROH 5.
Ffz, FERAVIHOZKREAMFELTNS I EDRER

FAEAE, FAF =0 F I ARKEDPLET DR

P22 B BT — BT~ A TL B

BB LEFEE (B K- B) ' Thasinee Charoentitirat (7 A EF =5
ENENGNS: SN - F 1 [ ST S IR -zt < i (11§ nfE I RN
Apsorn Sardsud (ZA E$LERRR)®

ZAEAIRDALZ )BT, VT AR O TSR Bl
TF RGP A R ERERBRATAM L THAL TS, &
NOBEREFEOYBRAF 2 I BIR AL, BESELL
1000m 24825, BEMHES & TV EEICMED RV REEE
P ryarThy, BRICERE, LREEXILBEELED.
FZITHE, BIHAG RIS Visean D3B3V AfE & # H Changhsingian %
TOIZIEEFE U REBEEHEY B 550D, THLORENL, B
AF = A BIRENL, NUFTF AR RSN E
ARIEESEELRKE (BILERRE) CHILELLNTVD
(Ueno et al., 2008) .

RAF = FFRKEBDDBIL, ZHET Vachard et al. (1992),
Fontaine et al. (1993), Ueno and Igo (1997)& iz LA L HIENHEX
NTRY, TORTLARFEEEOHEL, Ueno and Charcentitirat (2010)
Lo TEBD BN TWA., LnLAaRE, TRETHRHAaREND
RISV AREOF L RBEOREITVAL, FLEHED 2K
BRBELNCENTNBLIEE WV E. 4 [E, Kasimovian (%
FRAL) D> Sakmarian (RTEA 2V AEN TV A ER OB S
BERALBRELHERELEOTHETS.

Kasimovian 7>% Sakmarian D& FLHEIL, Fxl <A FOF &
FHIR L ALTE DS B L v S HIR DO E 26 HATELIL
fo. ZZTE, ThBETLBEOBEMOARFEREEID, B
7B FLBEEEZRTH Kasimovian, # %7 Kasimovian, BT Gzhelian,
Asselian, Sakmarian @ 5 DOERIZR L, EOREEELR LS. Bl
#i Kasimovian DA FLHIE, F = F A 01 A TRER S L.
TZbiE, Protriticites, Schuberfella, Ozawainella, Climacammina &3

EHECEPERET T/ A F Pravitoceras

—fEE (KRR Y —%E) 20104E 6 H12H

BHTHS. REFLEEKEOHNS 20 BIED P. sigmoidale %45
FHLUEHER, 8L LD 1 BATES 66 BRO_KEOME
ZHEFRALE. ZLEOTIE 1 BED P. sigmoidale 1 26 K
& LTWB. P. sigmoidale HMEER L T-B I FHEIZAR - 7=l
THEREINLHHLOHPZVD, BEHICALLSIZTHBFLTNSD
EtH5. 66 BEO_KED S5 58 BEKETEECFHEFE LT
3. ZHAoREEMIL, LIELIEP. sigmoidale DFREEESR
HEEBITTWS. ABFLTVWSZREDESSIZEISHEL
TWAEEEHD. (BT 2ARICKELERITED Sy
B, P. sigmoidale & —HEADHEFRMNEFICIHDC EITIEF
EAELGWL. RLEBEOZKRED, ThT/HRINSITE1=
ERD P. sigmoidale DFIZHMELTEHT I L4 H5.
LEOBRERLYRODIENREZ NS, AEMED P.
sigmoidale 13, BIRAFERICLHENT O LIELIEERE/-S
CEnD, BHREBHBELERRE (EETL\SHOTEEEE RS
TELW) TERELELBDLS., BICEFRSREVEER L
EFBEBZICCWN, COZEEFETHUIHZKELNROTEE
IZfE L TWA T (&, P. sigmoidale DEETINSHIZZHK
BAMELCTWAETREENSN I EE2RT. aEh BN
HHL, BLREBODFITHUIHKEOERZR® P.
sigmoidale (LIZLIEHE LI-EEOFITHI IR ZKES
£5) 8, BEFERBRICEEATh, BFICL->TEZOR
kY ZhoMREEDLATHBLE-EEDNI S,
ERICZHENMIE LTS Z &N D, P. sigmoidale HifE
EICE b YEEEERICEIZET > LY LTEFLTE
Whhofl &, Ffz, BEAWREO v EBRELEEEL
BYDOBHEEETWV-ZENHRAESIS,
ZHRE D45 1% Didymoceras awajiense THHER S h =,
1, Mode of occurrence of Pravitoceras sigmoidale (Late Cretaceous heteromorph

ammonoid) encrusted by bivalves. 2, Akihiro Misaki (Kitakyushu Museum of
Natural History and Human History). 3, Haruyoshi Maeda (Kyoto University)

FEHT 5. %# Kasimovian DFFLRE, F=2 A HIRD 5 #S
THELNI=. ZIhBiE, Triticites, Schwagerinifermis?, Quasifusufina 72
EDBEHTS. A# Gzhelian LEXBNIFILAN, F=F4H
B 8 HmE U RO 2 MU THERENT. ZOEROF
FL R BEEIT Rauserites, Triticites, Schwageriniformis % A& L,
Schubertella, Ozawainella, Climacammina, Globivalvulina, Bradyina,
Tetrataxis S5 LD . F = F A D 4 #R L A HIRD 5 HRH
bk Asselian 3T H ALEBELN. ZOEROFILREITIL,
Schubertella, Rugosofusulina, Praepseudofusulina, Sphaeroschwagerina,
Pseudoschwagerina?/2X’ 0>7 XY} 128, Climacammina, Bradyina 72
Lo/NEIETLE 8 B CTET. Zhb Asselian OF LA, £
RPBET R A % OPORE SIS TEL A HEERDS.
Sakmarian OF FLBITF =2 AHIEO 1 #ENLELN. &
R o F FL R OB £ 1%, Quasifsulina, Robustoschwagerina,
Pseudoschwagerina, Rugosochusenella 72X bR LS.

BEE RELORH VL AR, BRRA 0T RY T Kk
TIXERLPE S, MR TN KRR RB B EL, A
EESBSIUEEHEERT YT v A MBI, 2o
RUTKPROFE B R RITTOKIBIES ATV A DB HREL T
ToZ e BN T (Stauffer and Lee, 1986). —75, /LA 752
HEEBRIEDONA T = X A B RE T, SR TKIRDRRS
EEREMHELEDEREBRARKE OHEI L Tk, &
DLk, NUATFRAEO EEER T REEFED, BEAR
ROBRTH L AR HAED BT ERER @ T
FARNCBL TNV EERT. RAF 2V F T RREOF LR
IEHEAT T HBBICHLNDbDLLBTIBEBREVN, T0OE
BRMEILD &AL 7 HUIR OB R EEE 77 o 7 4 — B KB RV,

*Late Carboniferous-Early Permian foraminiferal faunas from the Doi Chiang Dao
Limestone, Northern Thailand

'Akira Miyahigashi, Katsumi Ueno (Fukuoka Univ), 2Thasinee Charoentitirat
(Chulalongkorn Univ., Thailand), 3Yoshiaki Sera (Hitechs Inc.), 4Yoshihito Kamata
(Yamaguchi Univ.), 3Apsorn Sardsud (DMR, Thailand)
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P23 TRCE R O B SRR R T R LR T

KL DHEBELE DE T

EHECRR - B)”, BRIFERBIGEKR - B/ YR,
HHER—FRCRA « Biyrses

INETHEYERZER OHERITEREE TORARY
—VELTEBENTE . Y > I BB OB RRMAL
ESr/Calb ZHAEDLREBZ EICXY, H/KIREBAKDEZR
friRtbiiak (=HRE) 2HEITTAMENE<RINTEE
2, ZREERPOMETTHRILIIEREEINENE XN,
REBEE L TOESEIZ DWW TIHRETSIcHS MRS
TWRW., E5IT, EROWETIITRBEROER r—IVE
BICDWTOBMANE L, £WEER, WIIOHEAREK
BECKDERBEOE R EEHMTAELLHTIRER
FEEBRPOMBIRMARLEH & OBBEEHLMNITEE
WIZIE, WBRPORIE/NS XA —4% & BBRTEHR OB RS
OTF—FEHAEDOETHE, BFTI20ERH D,

MBORETHHHETLTIE, AR E B3 SERD
REHEKRENRESELLTWS, £, BEEICHE)IIDIT
FlZz EOWJISHALTRY, HBREOEROEICIIREAK
BEOREMIESHEADRAED, REHEBEDKIBICET
F5. ZFLTERBOTRICERT S - KERBWEICER
SINAHHMRERITIE, BRBEOEHELPEDESA—
OEOEBEORTHRICEI—BUICHREEMETT2ARE,
ERHOREEREZBBETERL TWS Z E0EMich»
STWw3,

MENFEEREOI bar P75/ AET*
RAES UK - B B ek BEE GURK - - B) o+

EMEL UM, SRR LEAEES SO EEEOMESLIT
EDL YRl ) AEHSTHEDRES D, BENT ) LEHET

L, BAEETEYORICHE L TCERONEALNITT HIDIT,

9BOMATEE (BEME - Vo3E5E) LAHL L THED
HAFEDI Fa RYUTFINAT—F E2HNT, ZhbD&EHD
BEREBHEHEDI ha v RYTH ) 2 EHERT Lz, BRIC
FAu - RiEihidSlack er al.(2006)*°Harshman et al(2003)% JTiZ
LTHERE LTz, E6IT, FORMEMZ AW TRLE CEIIERLE
FHoDTERTRTFAY 7 =7 OPAML (Yang 2004)
EERLUTHEETE T, BEx L& U R EEEBETFHL,
£ —F (REDEES) BTy / BRELEZLELSRY
FIZEBHREEZ U5V A P COEEBHROEE (REBHEE dS)
L. V- FREITT IV BEELE VO THASERELLELD
B A FCOBEEBROFIES GERZERE N) Ok (dN/dS) %
RHLHZLT, /- FHTALZBARROESVWEHE LT,
FOFR, TEEBLUCRHORKEBRELZELETO
J—RTCI b avyRITH I L2ERTHIENTE R, .
ER LA NLAN/ASERD THEBBR A — V2R
LA, HAEHTEEILBEABE COIZLAYOK
(BRI S TR L R IBLR 2 B RIR) 1238\ TdN/dS<L,
ThRLBADBRBRNECTCWEZ EMNRENTZ, Zhit,
I by N PREFRRERICETABETH LD, corBm TR
nodBIEF L Vo R EFEERTES EERERSY VR BET
WA URERN, EFCREE AR ENEREWEEDIELEEL
bnd, —F. TeEAICE o> TiRdAN/SL, TRbBEEDER
BIRFEUCWEEGFOLEELE D LTI, BloEEHE

20104£ 6 H12H

FITABZE T, EREICBOWTHERTHE— 1 G
HKIE - HEE - TS5 7 M ORAENEDRIEINTVS
WHETZFY D/ RANCBT EEEET— Y 2ERL,
ZORBICHATERTRERTERZINNOTENSREX A,
ERRERERLS, 79 VAREEFEONHI N1 0EBR
BEAWTHBRERB IO ERSEEEL DR L -iEKE
DHMBILHEMRE LAICP BESE GIRIEHED) 2/
L TERST Uz, IHITA ORMNA—F —OBIRERS
121 WER Q4B 504 ZECEREIND D, BN
HANB LUV THEBREDEAND ZENTES. Lo T,
ENED 2 BEROABEOEE/INY — 2 OEeh 5, #HKIE
PHBE (BKk8), SMEERREOTOF I ELTHELS
MEITEORREE AT,

Z DR, Ba/Ca HIZERICW DD E—IRR SN,
FNHRBRNYERRR EOBKENES S, BAKFOEBRE
METTBHE—ETDHZENbho/n. BAFEICLD, =
KEERPD Ba/Ca [LARBEREL U THATES Z &N
THENE.

* Extraction of seawater salinity proxy by means of high resolution minor
trace element compositions in venerid bivalve shells.

** Tsuzumi Miyaji (Univ. Tokyo)

*** Kotaro Shirai (Univ. Tokyo/ Univ.Mainz)

*#%* Kazushige Tanabe (Univ. Tokyo)

N AFEOBERIEREN L ETERORKLEME~OELD
BETHE., 3508 EF (cox2, nad4, nads) TIEDBIRERRN
ALTWEZ ERRBRINIBERRE O, ZDZ b,
FEEL I AFEOEKLBALEN O ETBHORKILBEREIT
SlETBBET, Thb3>DF 7 EEERFMHLEREND
T BICEOEFICEMN B R ENAERNBEL, TOEREN
BEFICERV AT Z EBRRBEIND,

Eb, FNENORINFIEEEND I Ty D
SHEBRHE LA, TEHOI V- FRTREEEL
T AEOBEKILBAEN L ERORKEBEEB L OV =ED
BB EE~ LD T BB TRFOEEOEFERFRIC
BNt a@ERSR bR,

—_
gy
B, EBEEROCNAEORGUE

¥Reconstruction of ancestral mitochondrial genomes of
archosauria.

#*Takafumi Mochizuki (The University of Tokyo), **Kazuyoshi
Endo (The University of Tokyo)
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Academy of Sciences) + TEILFE*** (RFFAKXE) -
Torsten M. Scheyer (Universitaet Zuerich) *****
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AR F (Trionychidae; Cryptodida) IXFEMEA D AEDF
THECEEIDKEERS L-RiEE LTabh, BEROBE, &
FROERS U IEER Y AREERICE LU BREFELR
DIETHBSITOND. —REBRERELRVA v RUBORE
B REBCEDN DA, R, Ay RCBOFRRITITER
BRREEREBELTWD ZLRHER S, MEOFECTHERLRK
LTnBZERbhoTERE.

Ry RUBOFRRN TR, WATICES Ui 2T — 5 R
NHRBEFA (Fiber bundle quadrangles) 23 =RITAVIZIAA!
ELLRFIL, BRELT “R=YiR” ROBE (plywood-1ike
structure) %72 L, HESEOEEOEELZSO TS, Z0O
HEEIIMONBEECB O TI—RREN TR LT, HETYH
PHFENCEETH R v R OB OKEESICBWTEERER
D—DOThHHLEZLND.

FITHRWETE, TOVTORERNOELLE, REDA Y
RrfHbR 2 &2 5 80RAy Ry EREFEREEEHWCE
REEIEIER L, FREFRIZTOWTHEBEHTEHZITY, ‘=
FTHIREE OFZLELIZOWTHEREZRAT-.

FENT LTZERD 5 5, (RERR CHEBZMN TS E#ETH-
TbDERS E, B/ =T VHUBRORR - KT VT DRy R
# (dspidoretoides sp., BI#R, late Turonian, ?Khunnuchelys
kizylkumensis Bfi#R, late Turonian, Trionychidaeindet. }f

BAD T SRAGHEBHICETS
T oEFA FEEOHEYMBENEE
HEGAER (HBX - - BARE) 7

W K (FrRKk-E - hE) &
Yin Jiarun (pEMEXILER)

P 26

Vo T E L, ToarcianfiRTHIOMEEREZEELZIITYD
LTAERELHB/ERINTREY, Thb iR 5 L HH
ENBEGROBBIZOVTHHEMINTER, 7VEFA b
FEITOWTE, R EEDHEOME (Page, 2008)
REPEBINTHWS, LL, KRV FibHgHo7 v
A MHEEEHNREBRSEE I TE LT, iR
TAEMHEOBRPEEEL UTE k. FFERIE, SRkERS
EERCEBEBRIIBVYTERN LEERFRS (FE -2
B, 2007) icES&, A (BHEBHBIURBER O7 v
B NREEOHMABRER L TOEBHOMBERAE. £,
A6V 3 — 1 SR, HiPEHEER, JbF Xy MR (Yin et al.,
2006), v T7ALEHNE, w7 HERMIRR K ORI & OB
KESL EOHEYHBFEINESITITONTHRLE 3.

BEHERRIUEEREIVWTRLERAEANF ST
2TFTHCaREMETHS. EFEEHETLUE» LI
Pliensbachian#iFR#i~ToarcianBigTHiD 7 &) 4 MEED,
SREEBRSFAE D> biiPliensbachianf B D7 EF 4 Mk
ERPEENTE . FHABITBWTIL, Pliensbachianiité
HiStokesi Subzone (Margaritatus Zone) ~Apyrenum Subzone

(Spinatum Zone) (Z3i} 2#EIL, RFHRORFWLRRLT
NEERTH D dmaltheusBo THRICER S AR, REIX

— A (R -

FEK) 201048 6 H12H

#R, Cenomanian-late Turonian, Trionychidae indet. iR, early
Cenomanian/s & ) T _NTHAR v RUBLERAKD “N=Fif
REE 2HEOZLBbhol. —FTE/ =T VHURMOA Y
RUBORI, BERERONEEEDERHIZI ST (interwoven
structural fiber bundles) &MEEID T v &F LMIZEFI LKW
T URMEROESEEREL, RERICMD D IZHE-> THAIE
LLEFIL, “N=¥iR RA~EEHBTHHBEZHFOLOEH-
7= ("Trionyx” kyrgyzensis, BE#, Albian) . I SFEH A
HOBFRICEEDICALNIBETH I, FFRTREEN
o Z OFEREEIL, Ry RUBHEEDO “NoviRRAEE I
SFEVWIEREILHEY SNEBENLEIL LEFREEEREL
T3, £, HRREFORA v FUBHEAD—2TH 2 BB
(Barremian? —Aptian) BEAEZA (Trionychidae indet., BAI#R)
Tk, BAEA Y RUVBE Lo FEOR=YRUIREENHE S
Nz, ZoT b, R VRREESTIETOR v RUsHEA L
BT TIEBENTWEZ EXWDTHLNE o7,

*Evolution of a plywood-like structure in the shells of early
trionychids.

**Yasuhisa Nakajima (the University of Tokyo), ***Igor G. Danilov
(Russian Academy of Sciences), ****Ren Hirayama (Waseda
University), ***** Torsten M.Scheyer (Universitaet Zuerich)

Pliensbachian ¥ & =X #i ® Hawskerense Subzone (Spinatum
Zone) IZBWTHIEL, TFRAEFRDArieticeratinacTmfl %
FERETIRE~LEBTII LRk, RBOLEEILE
THEBE D Apyrenum SubzonelZBWT HH B, LRI —m v
ik X v BEficPliensbachianflD AR L 7 VEREMEER TS L
HIR2 %, BEERTIX, Pliensbachian/ToarcianiERIZ33
FhHa—w o SHIRO L S RARELRBEEBIIR AT,
Toarcian# B M ITITT F A Riz— ik # /2 Harpoceratinae FE
BEBEOEE LTS, LhL, £0O LA DSerpentinum Zone
OBERRVTALVRICEBETS B ClevicerasB i &L TH
D, TFR - RUTVERERE~DODEBLRRTS,
Wiz, BT 2 FRERE] T ) VEEDO T A pE
ZHNLBSIHI DWW TRE L, 7 F RBEBE~DOBITLENT
$7c BPliensbachianBEHIDEEIX, RLTAROBL T
FEHUIROBEE & OF WELER TR XS, Pliensbachiani
BRH~ToarcianBi M OBFEIL, TF AR OMPHERIR E O
BHLERE W Loz, —F, Serpentinum ZoneLlBEmD
FFA - BUTMBEBRBICOVTIE, dbF Xy MORE
& OFEMEITEL, v U TREMIROFE L B HEEMERE V.
BELY, XV FRERBAOT T ML,
Pliensbachiandi# #HIBNZE~FEICH T 2R L7 VEIBEMN
PliensbachianBi B KHIC BT 2T F RABBE~LBITLT
ToarcienZAATHARNTIE = CHkEE L, ToarcianHigi#ihZEIZTF R
- RUTNVEERE~ LB LEZ e Sbhol, ThBH0%E
BEE, vV 7BEHMRICBABELELFENRERETHS.

*Palaeobiogeographic changes of Early Jurassic ammonite assemblage
from Japan.

##Kentaro Nakada (Niigata University), #*kAtsushi Matsuoka (Niigata
University), #*#%kJiarun Yin (China University of Geoscience, Beijing)
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P27 ENREPRDHEBITO LI ETER
EOEHLERY 27 4 VAR
(e, BEER) {Lak

R Eer < BRTERe (BRBKRE - BT)

FRBRIUEBEL) bRFESOTRILRE T, fiE

EBROLMCHEL DT LHAERTHD. ThETI
FIRBEHNDLIL, L OBERHELARERINTVS
(48, 1995; Tanimoto, 2005; SE[NEHy, 2006 72 %) .

1991 £ 6 A, FHERIROLHORIRELSFATHBET
BN TEEERBICETD LEXDNAEKREO—HEREL
7o BREMSERDOMEY, TRBEIBGRBICHEY L, HESE
RizprR=7rE3NTW3E (FEAH, 1991) .

BRI, BEO—ELEMER RS, FEHMmoREL N
BEATWS, BzmPSIEE, s FmcitRL, #ifF
L L BFICRPRE LR -TWA. L, EREICH
LILBIZY, MR TOIR Y ITERRNED, KIBPEELE
Z2bh5. EVHOENECIETFLELLNIEENRD
BRBN, PR KRITTHAS,

EHESORBRITERE A MICHEL, B CRIZFMIC
HERTHZ D, FERIREEECETILELBND.
BEHERPESEFOENS L VA YT OART L, EEARE L
FOENT VAV INAETCRERBEOT o R—a VBE
ZoTRY, HETIREBBAKS TEL, BETIIHELTE
VMERIBL 535 (Tarlo, 1960) . AAERITEEIERAHEEW
728, FUASUAABOREER L LEZ DD, VA
Y OARENE, me AV UAARETY AV TARE, R
YaF 4 AZABTERERTWS, vy oAzges

P28 ZERFERLANTS
AR B B B AR B4R
BERILE" - KE B TR €7 ZRENT (BEEKX - RIEF)

=EEFEHhEElC O I DTFITRERL, BPARTEHRO—D
THd, EPARIERORERE ERICDNTIE, ChE TICRIIED

(1985) 72EDRELTNDY, FTRER ORI LEIC DU T DRSS
AN

(TSR s, THRVEEES THIRAME WaEE B
BEBHSED EERFN, 2005). TMBIETFENSL, SXF0ETL
R, EERIUBHREE (Shibata, 1978; BRIED, 2005) H¥RSESN
TRV, Shibata (1978) [, TBHSZBHOEIRIES, BHEDD
IEEEOBSRIESRE UTND BEED 005) [CdXNid, HEd
SIS TLRIEEE N, 6-N. 8 O VTN, HEEFEIN.8-N.9HICH
1Z2.

2009 FEDS 2010 FOFFEICHVTEEDIL, THE 9 BECIRHE 4
BEN SR OETERUE, IEISHEIREE DS, RN,
BB LUVERH T, T8O taDSRD, HFELEMRIF CThD.
RS TS, [TRER ORERBIBORRKUELORRIC DUV TGEND.

TEDSIL, « IFHXRE © Galeocerdo aduncus, XAIDT AR !
Carcharhinus egertoni, C. sp., LVEVTT AR | “Negaprion” cf.
acanthodon, YATITYAE . Sphyma sp., PZIAR  Isurus desori,
I hastalis, I cf. paucus, VS ARE : Squalus sp. 1, S.sp.2, 7IVFT
18 :Raja sp., PIITA&  Dasyatis sp., MZIA&  Rhinoptera sp. (D
9@ 13 BHESNE. EFBNSIE, /IS5 ARE | Hexanchus sp.,
RITH AR © Cephaloscyllivm-sp., AITTAE © Carcharhinus egertoni,
C sp, UEVHUXE: “Negaprion” cf. acanthodon, Y 2ETFAE !
Sphyrna sp., DINTFXIE : Cetorhinus sp., Y ST AR ! Squalus sp.2, 77

— ik (R Y —%FEK)
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VZFONRRIL R =T7 L bRIICHRIE L& XD
NTWDZehb, FEERAIR] I FANARICETELE
25, ELNLERLETOEIN 37, 4en EHESH,
DRY 3F 4 VAF (Dolichorhynchops osborni: 27.6cm;
Polycotylus latipinnis: 48.5cm; ITrinacromerum bonneri:
53.0cm) LIBT D LHEOBEILLEL LIS,

BEEEORKI BT KRG HRMOEHBICE, BHE
IBEREARRD BND (Wiffen, et al., 1994) . &EZ
APREMOFHEE D EESRELIRELTWATD), Rike
EZxbhb.

AAERY aF 4 VARMEER, JbHEEO/NEHE e =4
HIRCTHREINWEZBAERH DN TS (Sato & Storrs,
2000; WRETA - FJE, 2005) . EH O LETRHR{ILAETHY,
KEEIEIR-> TV, HEERE, bbb/ v=7V
Thdied, BRERY a7 o VAREE & UTIARERR
BLE LY. BEFRICLY, il tbhr=7rEcd
BERFLELZR) a7 4 A ARBEELTWEZ EBbho
7=

3 fAsTiEk

AT - ZH (2005) BERIMESTRAR, 210 1-10; FiliiE)»(2006) {bH, 80:
17-20; WA (1991) fEEIRIE, $85, 30; Sato and Storrs(2000) Jour.
Paleont., 74(5): 907-914; {£f§(1995) A& B, 6: 33-36;
Tanimoto (2005) Netherlands Jour. Geosci., 84: 373-378; Tarlo(1960)
Bul. British Mus. (Nat. Hist. ), Geol. 4(5): 147-189, pls. 20-28;
Wiffen, et al. (1994) Geobios, 28(5); 625-640.

#Upper Cretaceous polychotylid (Reptilia, Plesiosauria) from
Shiratori, Higashikagawa City, Kagawa Prefecture, Western Japan.
#*Daisuke Nakatani, sskHideo Nakaya (Kagoshima University)

AR : Centrophorus sp., N>V UARE  Deaniasp., IN\DITHE
TV : Paraetmopterus sp., A>T AR | Somniosus sp., JIA
YXE : Squatina sp., 71VFIAE . Raja sp., PTIIAE : Dasyatis sp.
D14 B 15 BHBSNE, TNSDDB Cephaloscyllium sp.ld, BIARDIHET
WO TOELTEHD, Paraetmopterus sp.[SARDPFIHOSIE,
BREDEH (&5 2006) [TRUYT 2 BIBM, Centrophorus sp., Deania
sp.[dBIEE (FF 2006) BLURFEDTHFIR GPK 2008) [CRNT
3 PIBOEETHD. AR SORERSTE Cid Cephaloscyllium sp.
(FRATABICONTUFITESRT 2, BEFEN'D 2 BOERNSSN
12, 5 BEACIESETIL, FRIEIAES ZOmgEEL, ARl 1
SUORFEEFOOR ERTESBOMNCDENS. TNODSMAIICHEN
FEEOES—IORIESENDD.

TRABONRISSEIES, Carcharhinus BHIU “Negaprion "BIEEETH
V) Dasyatis BOZNICRS, —SBRIAHECI RERAERS, o
ERAXOETC ST 2EREAOEIC DUV TE LRDBIIESETHY,
TRAEOIRERAEE SRR AR TR B L TNDENZ D,

—73, EHBOWRIRLENRE, EEM T X CTHD Hexanchus sp.,
Squalus sp.2, Centrophorus sp., Deania sp., Paraetmopterus sp.,
Somniosus sp.OFEEHDNHEIITHB. NBICXLSN SR REFERES
OIESEREIS Hexanchus [&, Carcharhinus [& “Negaprion”|&, Sphyrna
& Cetorhinus [& Squalus [& Squatina B Raja [B Dasyatis & CH
2. HFEEESECARCRENBESDN, T X483 Hexanchus
B Squalus [B, Galeus"BODH THD, SESSNIZREIET XL,
SIS OB XBIER KU DR L AR o L CEBREREE
RLEIEERD
*Elasmobranchs from the Miocene Awa Group, Iga City; Mie Prefecture, Japan.

*% Kouki Nishimatsu (Nagoya Univ.), *** Atsushi Ujihara (Nagoya Univ.), **** Takashi Ichihara
(Nagoya Univ.), ***** Yusuke Ando (Nagoya Univ.),
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P29 Sk YILEFEADERMN - #IBH
i

R AR - SEF) - g TEEEa A0 -

BRI - BEHID) - BHERGEA - TEWH”

BEOZFR Y Macaca fuscata) WA, TUE, S &
BABREOBBIZAHELTHED, TOoRFOAFIRLOE
REFRAS (PHEHHEOHEREY) MAoRAINTHS, &
DAz PEIEF DG O G IRE R E PREEEY, BLU
ZEHEEN SIS ROBEAPREINTE . FHETIEE
T, BEEONVINETIINEL TEZR - FIMEROR
By —F LEMEREL, BENEZREEERNELERET
5.

BONERDD B RARIIHENEERENRRLS, »D
EHERFDLN, 22T, SOESK IV OREASET 1
XICBTHERZHELMNIT 2280, BEERLEGERD
KEHEHAE (EEOERLMEEEER KEDSWTEEN
S EtT o7z, HBRICRAWEBRAERITGAR, &, #M,
&, = (B, BE GERDH, BR, =4, KXo (FiF
N, BAE® 10 et L, HESHIUTREBHNO
R R Z AR,

TORER, BA, BHE, THMEESROY I LEHKE
<, Bif, KOEERTLEBRNEo7k, ZHEFE - A
NI DR AT EEH G LR OERICH U TRENT & &R
LTWwas., £z, BABRME—DOBRTHYD, CNETICD

—HHEE (KR Y —5%FEK)

FANEET A, HELRHEEIRESNRM o k.

—7%, 2 b FU7 DNA #RWERROEERFENIFEIZ
£B&, BEOZRPIIIRE HUMEEZERELT,
RAEAD 2 ZEEICAEND T ENRENTNS (Kawamoto
et al. (2007) &k EAARER) & [FE - MNERD.
T, [HEHAFXER] & [9E - UNEH] MTeHlEDE
WEREERTS &, THE - AW (BR, k) £ OFNE
E (P<0.05) WNEIES T,

Fz, AROCHBIFEFIES 7 &, SEHE 7 Han
SEHLUTWALAEERZHWTHARBL LR LR, 208
B, BHEHFHEOERIILEMAE T, BICEEHRICIEL
NWREEEZHDOBONE A5z, ZOBMISSEEHit¥E
DFET BIEA LFRE OMRR OEREERICHED LN
BICME O _FREEEEFEARDTROFEIZ KRB O K EE
BHo Tk, —FHTHE - UM oEf it b aERidt
BRUNIT, BAEO IHFE - UNER) SENLTHwE &
DFERIE, FE - MNBEICB W TR ES R~ 528ty
BIONEOREEE S - EFNHHR U 27lg8 & REB L T
BY, REBCRBINEFEAEEHOMENER SEEL T
WA R[REMENTE .

SR
Kawamoto et al. (2007) Primates 48, p. 27-40.

" Geographical distribution and chronological change of the Quaternary

20104F 6 A12H

ETPRTHEMENTEL TBIEDRICI2/MEL) MR
anjz. LhL, SHMOBECREA (1 A) OFEKE,
BRABEREE VWO IHERY 51 > EREEY A XOMRE

Japanese macaques based on molar measurements
" Yuichiro Nishioka (Primate Res. Inst., Kyoto Univ.), Tomoko Anezaki
(Gunma Museum of Natural History), Mitsuo Iwamoto (Kyoto Univ.),
Masanaru Takai (Primate Res. Inst., Kyoto Univ.)

P30 % HiNassellaria DRET B O E B FLEN S A FERRITE BT L RS 5. REENE

Triassocampe deweveri & T. scalaris T BT LT*
AFNIR - eaRAEER (BALK - 3) *=

BERIIBR I LSBT EE L L, Be RERTRE
AL LTEREN TS, ZERBRF ¥y— FOEREER
ETHLECELHAVONIHEER L LTS EHEORE LD
Triassocampe deweveri (Nassellaria B )23280F & 315 (Yao 1982 ;
Sugiyama 1997). L 5> L Kozur and Mostler (1994)23#51#53 % &
3, T deweveri DFRERIRFENS LT L LT _TOHEEIC
ELLBHEINTWEI DT T2, EML-EmE
#i%& & T scalaris (R OE DIBE)BREIRENTWS. IEFE
IMEABHFERIEETT Y ETYH, T deweveri DRIEDEEM S
BERTIORIEERRETHD. AFECHTENT T
deweveri & T. scalaris DRER(EREOE X)L & EWR
RonlnT, LML,

FFETHO ZREHIAR =EROREMN KB BR/ILEED
% FRE L 72 Sugiyama (1997)% Section C, D, L, M, R Th
9, RENFMEVICEH T 5RBHE - @lla=y PO
Anisian (FHA=ZBHR)—FE Camian (BHI=ER)BRF v+ —
FCHD. BUMBGLEIRTE 2K 51 A%E 38um OFi%
Ay, 3T D Triassocampe BE R BV Uiz, 356
EPEETIH 4+ BUBROEHEL A LOBETHE L.

BB BT D Triassocampe BOBE R IT{LA
3A(Anisian )75 4A (Ladinian BTED) 2N THEZE /288 MAS 5
Nie. 3A LUHNE, Triassocampe BOZEIRIL 20~32um TEE

133 T deweveri & T. scalaris DERAERDOERE & % 214
DL, HIBRENT AT, BFEIRVEA TICEENS.

%< OWFFBI XL Yao 1982)T T deweveri & LTEITR &L
TS EEIBRERSIE S, ZHEICHED L T scalaris IZRIE
IND. AR ATBOERL DX, T deweveri I
{4 H 2C (Anisian % #)~4A T (Ladinian BTH), T scalaris
i 3A (Anisian )~4A T8 (Ladinian MIH0)TH D, FIFEHLE
RICBEVWRADLNE. ZOSEOEWE, R—ENrbRsh
HHEFROBNEMETE HFEMERHS. Yao (1982)D
T “deweveri” Assemblage-Zones DR D % < XL B
3A-3BIZEH L P % b B (Sugiyama 1997), Sugiyama (1997)
D T. deweveri Lowest Occurrence Zone ({bF# 2C) X VB & 7
IZEWR, Yao (1982)D T deweveri 1L, BEHENOHBE T
scalaris T# 2. Ogane et al. (2009)3, 4 KL Nassellaria D
PDMPO HIELAERN L, BR2EE KL ED [skeletal
thickening growth] BEE T2 EEHELTWS. 2Dz
L ERCE 2 B & L8 Nassellaria 12381 5585 E OBV IR
DL FIENCEE &,  Triassocampe BDOREEDENT
BRI 2 5 BROBERETII RN EEL BN B,

ABFFRIC & 5T, Triassocampe BOTEEE BT Lo
HROBOREERSEREIC 2D TEENTRERE, =8
AL AN Nassellaria DEHEE RFAEFICHZY, BEHEIC
FETHZET, L0BEARRIRCE S SEEROES L
ELREOMBHIH > TH D .

LTWeds, 3A BAEEOZIE 35um 2L EOBEE 2L o E A
BEINDISI o, Zhid, BERII35Sum ZEIZEWF A

*Taxonomic importance of segment size in multisegmented Nassellaria with special
reference to Triassic Triassocampe deweveri and T, scalaris.
**Kazuhiro Ogawa, Noritoshi Suzuki (Tohoku University)
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Ty —OF—BEHENSH DO DI
Agriotherium I& (7<%, BHEBE) OTH
L

IREFEARR - ILARETF - MHFER (IK - FRH) - Previvwry
FAY (=Y FV—K) - T FL (VazR—K) "

Ly v, FxA T Ty s HRIC ST BB,
ZIETRDH o TO BIELEILE O 2 & itk ~
HHMFEL EZ LN TWNE, ABEETH, SOHEMHEHL
TeRBED 7 =B OTHEEFICOWTHEETS.

Agriotherium¥#IR Lic 7 =FtDO—FE T, Short-faced bear
& LN, REH ST TT 7 U, 2T VT,
ko EREEIER LTV,

SERETHERL. ATHEHEO—HT, THEERLDO,
AT IERE ORI E CTHRTFIN TN S, BEFHRREENS
£ E, P d=y FERBLZ 2=y FOABERESRLTY
BU, DT, TP OER EMOEERE - TV, RIEEREE
D XM, DT & TR OPremasseteric fossaBEET 54
s, ZOTELA X dgriotheriumBDHDTHBZ Ldb
mot.

Tz, THFEE CIIHHHDOHemicyonTa ¥ D X 9 R F 8
KRBZEmBEHLZ L, FxA U FU v s EOERIT

— iR (KA ¥ —%FK)

B, R PERIERICEDETERSTWS. P —P,0O KX
fAEENH D FRRMEL H B2, RE—PBOERBIERICEN
729, HHTARBREHEVEREINTE LT, BMOBAAWET
HOFHMERSHB.

Fx A YTy 7 BEOERITEFISEEHFMICIBEL, TH
FERELHBEZELOHOMBFEREPER > THDZ b, BE
LN BEE CER LW IEmEEES TR IS, Zhbi
Agriotherium % &tpShort-faced bears HhBERIZZ < HEMMED
EBYHEERL TN LW ZHETORMAEXRFTS. —F,
VI DMEHE, FREYRP,OREUL, HPEM ¥ 2=y FOH/
72 LICR BN 5 580, AR & ER R OMBRRER 27n
LTnaLEXLND. ZNODFEIE, Fxf v F Ty
EOEEIIARERERTHEE ChoES5EX LN
)

Iy O RFH~ R IR 3 RREORRERER
AgriotheriumPAST B2 h> o TN B Amphicyond: Ichtitherium
LY THIMCE EEY, EEFHAZARE . 4E, X
T CHERMDO KT Y < dgriotherium®DFERIT L Y, st~k
O Z OHIRIC B 2 £RFEN= v FO—HERLTNS
LBEbh3.

*Mio-Pliocene short-faced bear, Agriotherium from Myanmar.

** Shintaro OGINO, Naoko EGI, Masanaru TAKAI (Primate Research
Institute, Kyoto University), ZIN-MAUNG-MAUNG-THEIN (Mandalay
University), THAUNG-HTIKE (Shwebo Degree College, Myanmar)
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Agriotheriumf THh IR BHRBEEZHAL TCWHWH Z &R
ot ELIMDAgriotheriumd b, &V i YpERAE
BT O7RFERELP RO TWARBEITAELE
2oTWD. THEOBRNLOELI/ZEEX bNARE, 15T
R O3 —a v O L TWEA insigned X b5

L E AR AT P HTRE E B O RBEE TR

BERBFOBREN *
RAGRBR - /NEREIEER (B - HIERAEAL)

THEERETECRAMITCAR TS HMEIEEZ I
(1934) ILk->TRLEN, TOBFHHENWE, TROBLE
E—ETHDIEND, BE - BIL (1958) RUFH (1960)
AEEBLERLEHE L TH > TS, U0 (1977) SFRIEN
(1986) 72 E T, 1970 FLBEASEDN TV BEL (1969)
OEMBOFEREZHNTED, ARTHINKRED., SHE
EOBER. - (U0 (1974), AEFIFH (1981) 1I2XD.
ANE—F/ REWBERTZ D EEINT,

SEORETRFREL D RELA. BtE. s
DESNE, WA TR ERE LEICH 75 RE)IIRWO
NBERARE D RRHIRIRY 0 & 17212 Nanaochlmays sp., Dosinia
nomurai Otuka , Siratoria siratoriensis (Otuka), Mercenaria sp.,
Spisula onnechiuria Otuka, Macoma optiva (Yokoyama), Neptunea

of. omurai Otuka 2R A U7z, BEEEEMICHKRMINSHRT
H 2 BFREIRINPN S MRIRNIABE S EDOTE L DES NI,
I OMEEMIIERBENZNSOTH D, BENUITIES
B RN b FERC B 2 XM O F ) DRETH 5 B
CAEMEL Lz, AFNOB/EEEkENE LB TRE
nNTnwaA, SE. AFNLEROBFAETETRRER TERD
e, BEOT—FEHERF L.
FHEMSEHLUZBEAR. RBIIZRONMNER/ND S
DVX Spisula onnechiuria =° Dosinia nomurai 7% &, BIE &%
BREEERTEZEVREELTWIREDERTH S, SHB
R 5 FE U 72 Turritella shataii Nomura *® Clinocardium sp.,
Cyclocardia sp.72 EDFELNT, 5% 150 m LA D RS

OREER2ERTS. EMB LD END Mizuhopecten
kobiyamai (Kamada) V3% 8 R HOENXHEAREOEHN, &5,
BEROTEHERNSERLTHD., INSOEFERBOER
i, 20~16Ma DIEZE B D, ZNH D3 B K-Ar ERLMELE
FERBEDTF—F TEREREL TWIHIBEEZEER TS EE
BOEHIT 18 Ma EOTREENBE W, S = ORFHT |5 5 2
HLUZA» S, ERBEORECAERIIFESYRITERT
HV., EEBIIEEXRAMROTRIHFREETBRECILE
EOTHMHAFHEAH B TE LS, Eiz, BAKIZN (1986)
DT74wyar byIZERICED, FRBTAOBILE
;ERAS 24.2~21.7 Ma. EMIB OB T 17.121.6 Ma &
ENTWBZEREED, FEBE 18 MafiRET DONE
LTHBHD, FH. THABEOERILAGICLDEBFEHER
BN, MHETE Moz, BB O Oshite (1956)iC
Lo T, FRBTEISBESINABE A OKEFMHAK
ET.HEOHDBEEN TS T &, Tanai and Suzuki (1963)
WD ERNER THAKEDFEILAS Zelkova inger (Ettings)
R ERBHEYRIBEINIEFRMEYEIREINTVS
ZEaE, EROESRNIMES U IEHBETTHD. To%
DHFHET 150 m LA ORI D, EEEHERCIEE
TR, 30mBEORBIC/R-EZTZEND,

HHB X Bz 18 Ma BT O#EER. ATHIRHTHOR
HTRECEE LT AR A ABANC N 12 Ma B
<., A EHESO P SEOBETH D, KEINRE A
BIEKICEGTTBINY M CHoREEZBND,

P32

* Chronological consideration of the Miocene Yoshioka Formation, Matsumae
region, Hokkaido based on molluscan fossils ** Shun Ohkubo and Kenshiro
Ogasawara (University of Tsukuba)
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S R E RSB O B AT
AR LT a—-FREL T HEBEFEER
ARIETD (ESLREE0RER) - 7 F (8

EHHO B ARAOREALS R b T a—FHTHE, XEERE
OFHLE L | AARMER RO LR B CHRE RIS TEEMN
LTCW2% (Irizuki et al., 2005; Ozawa, 2009%), —J5, &AM KT
FRBE O REIIIMSROBEDH T, MO EE—H
AT 7 UTRICONWT, HEMHIBEEEL A THLIER
THICE, (EREHT—FBELIRELTNS,

BRI EREER S L, ZEERO THES
HOBREIX., FREMIEEEEET S GEKIEN, 1949
. 1994%), LM LAR MT a—FERIRREOE E,
EZHPBERE TEROE Bhbhiz, EsLREEYEICT, &
FERRPERLICSELRE CHER L2 HRBE OHEE R
RE SN, BEGESESESERHBORMbEEN D, AHR
FIhbOREE, ERBEETRLAEREE CESSERLE
BB AR TRE L.

T ORR, NE~NEFOSHE (- 28I - Mk - 8
= - EHFE ; 1.7-1.2 Ma) OIREINLESOEE B, 1FEA
OB, BAESFRE L AN B RO EERIC AT 5, 7
FGRE—SDHFNDITN—THRRO L., BHOEXFB T
E R 5A59 B FBicornucythere sp., Spinileberis quadriaculeata®®
9% % ¥, TEHOFILE L0 - REBTIIZNDL2

BABRE Pachytraga BIEW KB OFEE*
EBFH— (EHAER) « P.W. Skelton (Open Univ.) -
—¥ED A (ERER) - FEEIL (EPHE Z2RPD) -

B B REAKR - HE) - EERA (BHK - BH) s

Pachytraga [ZHURHET F A il (DLate Hauterivian~Early
Aptian WETIEE _MET, ORI ZV FHE2HH
ST Beanal BEELRWHOD, A7V RIS FERO
BEOE L LTHER X35 (Skelton and Masse, 1998: Geobios
mém., 22). FER, HAEAPLIX, FAUMOTHAERZRND
Pachytraga japonica Okubo and Matsushima 23ER&E &, K
SEREEHO/NIHIEN S L RBNET S SN TEE, LML
BRERAOERMICE VA japonica TRV a=FRFZ BT
B EMBA LM X (Skelton and Masse, 1998), /NEELE
ALELBECRBREINTERY 2 =5 XB D Praccaprotina \o
BRI A &b, BAENDDPachytragaDEERIL, BT T
BRI Tz (EEIE), 2008 MERLES). 4H

Ichise (2008: Earth Evol. Sci., Univ. Tsukuba, v. 2) T, "Pa.

Japonica’& U CHE SN BEIUHIITT AERENE (1) &
2B ENRIERD DRIERESNLEER 1 AR LIEFER,
N DM Pachytraga BTCHBI L BHER LZ. BEMNLDX
BOEBIYFOEEHHBELEL D L TEELZZOLND
=8, TPEMIZHRETS.

Pachytraga WEH Lz DX, WP EAERERIBEH+HIEMSTED
Ichise (2008) DIERE (BEROIIETIXREEB) OHMME -,
NEHIRO/MEBHEK EEBEX DN I RIKEVEDERTHS.
BEHORRERICIIBERNIH 20, Mgl b, EE " HKBEEHH
DIUTEN BBarremian Z7RT 7 T A MAEEBESEL LT
Y, Barremian DFREMENRH B.

— Ik (KA Y —%FEK)

FE L BRI AT D FEPontocythere subjaponica, Buntonia hanaii
BEV, EHOHAER TIE. BA~sSNEEiicom+ o8
Loxoconcha ikeyai, L. tamakazura, Callistocythere spp. ME 533,

HAEMHBENICEROH DENLTE L L TLaperousecythere
robusta, Pectocythere sp., L. ikeyaid3Z281F b5, L. robustald A &
HREOM —EFa,r bET 2 AT T, BELILEERD
OBEAME - AR—Y 7L ILEREE T, £FKESTUTO
SEEMICART S, AT E CIBERTETIE, 168 -
BAL b BEREN o, ABILEENIEHOBREEHE
1, EETHLEOKEIC, BRERERBAOEESET
MR U EHEIShTWS, L UL robustalZiTIXEE D B4
BEERLIIERY . BB E R R LA/ T
ElZ R, BEETEZECCWAIER HRBEIN D,

—5. Pectocythere sp.DEEHIL, BE~FEH I A
A¥EE BT RFEEE &AL RO TEEER ORI T, AR L
Pectocythere FER DR ERNC SR LI Z L &R T,

E BITL. keyai DR T AL IRAT LIER, ABTEL RS
H— kR Uie, AEIZESHERHIDREC, AERTEEORE
WCROLSHEELIIREIN—TICEENZ T L BHBALE,

FEarly Pleistocene ostracod assemblages from the Kaznsa Group in the Tama
Hills, central Japan, and their palaeobiogeographical significance.

Hirokazu OZAWA (National Museum of Nature & Science, Tokyo) & Tobru
ISHII (Fukui City)

INODOERI DG OEREFOEL D KEY, 2)%F5
@Dmyophore (FARGTEH OBE) ITROBIZLET 5 228
(ridge) 272 L, B FOEOEMICEEERE TS, 3) 4 (body
cavity) PIFMZ, %75 Dmyophore ORANCHLDEFED VY & > k
[R5 K& 72cavity (endomyophoral cavity) MTETET B,
EVO T RERFOZ L THTY) TR EHETE, S5ITAR
DEIFRH T OEICcanal GRORMICRET HEROEE) N
HELRV, B) ERONEIBHET, EL{RALHhRY, &
Vo T BRI, ARBLO Y CPachytraga BICER L ELIT B, /MR
BAD, BOMERICRITZ 150/ & < Bifilacanal DTFEE
VEP. paradoxa \CERIBIRHSD. —F, B Dnyophore DIEHS
TEL, FHEHEERERWE W DL, Pachytraga DEERD
BICRDONT, FERIFRE L RAEERHS.

ARETHFYET T X HIBELS T D PachytragaB DFHTH
FEERBEMATEE 2, MPYET F AHIE & OEFESME A2 R4
&ns. ABWidLate Hauterivian M P tubiconchad Early
Aptian®P. paradoxa &\ H, BERFFELE X S5 2FEH
b DA, Barremian OLHEEENRVI EREVRIE Sh
T&E 2. BAEEAROREABBarrenian ThHIVE, 1L BIBFT
MR & TV zBarrenianis, AB A KEERICEE L TH
T eEBFTT—F by, EEKROSH DOBRIEE
ERET 5 L CORFEROEEL 2 RET 3.

*Pachytraga, an Early Cretaceous caprinid rudist from
Southwest Japan and its palaeobiogeographic implications.
##Shin-ichi SANO (Fukui Dinosaur Mus.), Peter W. SKELTON
(Open Univ., U.K.), Megumi ICHISE (Meikei High School),
Yasuhiro IBA (National Mus. Nat. Sci.), Hitoshi TANAKA
(Kumamoto Univ.), Yasuo KONDO (Kochi Univ.)
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ARG AW ER2010FEXTRE —KEHE (K25 —5K)

ERMARRICHE T 2HEHBRED
il

BE & (EIHPRYE

BEEILY 2 TREM» L BHEREKE AT T2 —3
VTROGALT AV A KRBIZAB L TOIERERETH S,
AERITEHENZVLOO, Tk CERNAEEITERK
ERFREDRGFREARBE LN TV, LHLEE 10 &
BOMICERFORVEREZELHENMEEGESh, 85F
M2 AEEORLOWRENTIL hotr, ABEOERED—
E & Z 2 b 2RSSO MR RT3 ~<,
EROARROEIGRE O N1 ERMEN 21T - 7.

IHMRERE 2 MEH B BT TR EMIICEA ) 2l 5 sk
DFELITRIRY, Greaves (1978) %' Druzinsky and Greaves
1979) iIT&EDE, EROEBHOEREZERIZARZZRT
BIRRAT 21T o7z, IRICHIIT CIXIEBB OB Fic—E &
REL, HTEFIOBRBIECRENBERL 2D, ZhizH
L, SREMVETCIIBFIEETI®IZERZ b00, HE
BHOINE—F TR, KR TR ERNASE 7 BOER
ZRWT, WEHORKGHIHT S, FRFLOEICBT
DRI AN EHEE Uiz, £, EBRAAEEE O

BERGEEBOPHRS » BER» DEHY
Lic B ofba+

B (PRCABER) ** - FIHELA (R RSLiEs
TESATTIER ) #+

BHREFLORE=2P RSy BBEYO 2 » iR
RENO PV IBOEREH Lic. 1 7 FHIIgaT e O IE]
MNERCENT 5% BRI AE OB AR TS i
BEEND 2HOAREKRTH S . EHTIIABROHE & 11EmE
RBERY, FDOHBHHEIEHERY Th 2 DICHIREIITR
B, BV, REETLR, AEEMEER P OBREEOLEE
BATOS . REAICE IO BMMEEE L LTS, BB
CPAET Db OTH S . o 1 yFFIIBEFERTA)ICEL T8
BB BB DR SRR B A ICIET 5 L SR OAER
BETHY, RELFEEOE 2SR, PR bLBRIIE, BB
BEOPETHY , /MML(1986)° Okada et al.(1986)IckAH
RET > 7{EEOENS CNa B (0 15Ma) ITHST 5.

PEH Lie Pl i m i pEC, BB 4-5 %50, (KB,
PR, RERRIC 3ARONKVIRNE b, FEHET 2188
FEBHEL, LIEUEEVDRKVIREIERS ., o 2 A&11008
<, OUARERBROEBERIIAEL T, A 230855,
RENITIHR & RET IHEMIRE HE8EL 26T, BED
LWVl LATIRICESIT 2R 26>, JOBB LB %
Foboik, FHHOERETIE, MUROBBEECEERD

DD, REMABRO T 7 N7 AF Chasmosaurus JBOTEAR
(CMN 2245) b #EHF L7z,

FBEABEOWE Z L OBAFITEFI O b RIERATE TR
LY, ENEROBICRITAREHE, EHLIEORS
ERCEROMENR DL, EEROAEETHERRSH
PEBHON LV /AESL, DEREORRbTRENE. £,
EROFAETRIITEIIPNEIC OB T TENEY,
RTRIRIERALE T8 A & ¥ SMANC A SRR OWF] & o i
BiTofl 25, BiBEOFRLY REVBEEHERLE. &
51T, Psittacosaurus BIZ XD IEOINEREWVENRE Y,
TROZREB LI LIS, BEORORWEBOF S OEII/NE
WHOD, IR AIIREOREE FE o7k,

TREMABEEO T 7 AR CIEBHOMNEMB L V%
FZEFIHBMED, BFORBEH TREHPEBHOHEBZ,
LV ENLREBRENRE L. 75 MR OBEE
DEBOABRI VA THS D, WSHLEZOHRLY
REPOILZELHALNLTH S, SF W ABEHOEILOBE
THEBHREONE(LE EIEFOBERNE bicEL, Lo
TRREN DVERRIZHE L 7RSSR E OB R b .

* Mechanical analysis of basal ceratopsian masticatory apparatus

*# Kyo Tanoue (National Museum of Nature and Science)

{RIL/BBEEE Turbo (Marmarostoma) ozawai Otuka, $HBUW
IR SRR OMBBELEE T. (M.) minocensis Itoigawa
RECRLN, BAERE I MEFECHERAUEO R - &
KPR BHTB T, (M.) sparverius Gmelin “CEIFEZEDL
BD T. (M.) chrysostomus Linnaeus 2X¥IZb B 65, =
OFFIE Batillus ERObD L IZRAR S . JFHIIFACS. =i
REPA I, 2L ORVEREZE L, NEITETT 3-4 BR
<. PLEOBHN D Z O{CHEN Marmarostoma BBICE L, 80
LicBIEREBLZ OB, 1. (M)
Linnaeus X T. (M.) argyrostomus Linnaeus &Y, Zi
BITIIBAED B AV MR H B D TRRITE B .

FEOT 4 VS L— N LOBESE2 3L, dihEi
@ 15Ma ’i3ALE 15 BRI (Hirooka, 1988) DHEDT 4 U
VEEDKFEZ/HLTWEEELLRE. “OLEREED
EEY T, FIREEA, KEFEFLH Nephrolepidina &3P
L7 Z L bR Ch 2 . BB IRAD D Virgiconussp. ,
Clypeomorus sp., BJNiMD Chlamys sp., Spondylus sp.
TR ERES LRESTECAERTALOTHS.

chrysostomus

*Afossil speciesof Turbo (Marmarostoma) (Gastropda:
Turbinidae) from the Miocene Yugashima Group of Izu
Peninsula, Shizuoka Prefecture, Japan

**Susumu Tomida (Chukyo Gakuin University) &
***Masahito Kadota (Visiting Research Fellow of

Kanagawa Prefectural Museum of Natural History)
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RS T YRRERAI Y = Oulastea crispata

(F7ALERX) OERIER
EEERE - TERE— (CRIRHT SRS A - B

Oulastrea crispata (X7 AA V%€ %) X, BEAFHEOERTE~
BEIELS L, %7 A4 YRR T2 EEEATIITH
B. REIZBWCILBBICE BT 2ROV I ThY, Bl
ENOLLNHERBEIN TS (RE 1, 1986).

XT AL XL, FILFA RS —AREOEBIZERL
TERCTHET2 LS 2B COVBEREMERT S, KEED, B
NRELE, iR BRI LIIEECLRVIMER R SER
RERETRT.

TZAFA NVERESWURBR~ERORERELET S.
P THEORE ZEE L DEE 0m LT THDH, iz
20cm 2B A5HELHD. MEOY I LIXEBBOBEAIT
W, RRBEEHEAEWILMEEE LS > TRETHHADEL.

BT A EEELE, RERLETS VAo B &, B
BPEELRWY Poaf PR OFROBERREICL>TELT
WA, BEZEMEBEEL, ERIIHN Smm THD. ROES
1 2mm PA LT, FREEKIIER Smm OEE T 24 KREIETH Y,
ZLREZRBEETEET S, BEATORERICH > TASL
URELEETS. £, AT BRERAHE ok 5 EEE.
FEETS. HIFOMMEMET, BEEE BEAT - KBESLE
15, BICEARROGEHCERB CHIEFEOHEERF .

kv b U B A T X Leiognathus tottori D534R
RV

FAEE LN ERE - BRI

P38

b ZERARER D OMEFROEN L HOMBHZERES
BHanve AT XE (Gazza), A T XE (Leiognathus), V7
TFr A FXE Sector) IZ3T b TE .

b> MU v A T X Leiognathus tottori Yabumoto and Uyeno
1994 FHHFHOBREHRAERBESTFRERP DRRMSH
oA IXRAET, F 2 TR NFEERTHS LR L,
oA 7 FRAZTEROARVEERERTEH00, IR
BITFHICEET S GiEEEO LHEEREHETH 2 &, ik
BEOORKE ERMEEORTAENGATHD) ZehblA
FXBEELTRAShE.

Tkejima et al. (000X FREERFFRICL Y a v el T
XBREVTIFEA TXBIIERKTH DD, v A 7 XFBIIM
RETHY, Leiognathus equulus BB e A TRBE TS
FeATXBEEDMOETOBOMKEL 2D L, EBIT
L. equulus I D TN —TTCREBOUH_FHRRONDZ L,
FLTHEERICOERN —ERRLND2bOEHDZ 2N
B D3z Uz, Sparks et al. (2005)4X Leiognathus fasciatus % N2 T
fEHTL, I h=2l KU 7 L DNA BLORLEOREDPD L.

fasciatus complex clade 1 2RO TORBOHEKEE & 72 5 LASHE
Ikejima et al. (2004) & FI#RDOFER LT Photopectoralis &
Photoplagios ® 2 DD l= 2 BEREE L.

FOROHRICLEY, &7 L— FOBERKRNSh, Th
RIZBADBEZ bz, ZORER, kDO 1 7 ¥ BIE Equula,
Leiognathus, Karalla, Nuchequula, Photoplagios, Equulites,

— iR (K25 %K)
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REESOERITHLE L, TOMOIBAEOEFRIIECLTETS.
BaRORRY, £SEBTORERTFIZL > TEETHZ &445m
BTV 5 (Yamashiro, 2000). ‘B OB HE T, BEEMIEIHR
BELEEM A THETHD. ZOEROEBEREIL, Y IE0kt
BiEmic B THRRICA LGN D. ERET T, ELBWERE
PRRICERD LT, TOFROBEHEFIERINTNDZ &
PEEREIND, VUV EFRLCHBT 2 EREBEOERSMET S
FrATOVRORRE, tOEHE OEFRCHICBEAORE
OBREMNZELY. Zhid, BYICL > Ty DEROBENHEE
Eh, REERESBETAZEICERTZEELZOND. £,
IREEBED A JKALD L ER S (center of calcification & L < I early
mineralization zone) WZERILIR LNV, Z OESITHIKIO T
ThA MERICE > THERERTHA D, BEL Y bang
SRAZH, ZORNTED “BEE” X, ¥7 A4 VEFXF
RIZFED (BA] 22380V, ETHERECEATOMMEE
PHELLLZS, 77374 boOSREROMIZ, BRIV D
S BT (ERR300nm) OFRERRT-OESTBPBEEINS.

S5, ARCREMN (BE, X, ESRE, BRIZLZH
BRYE) LEREROBEEBGEALHCT I, £RERE
FLERTHEEREITOFTETHS. 2, TOEERREOL
ESHEITY, BAZETIERSTOREREHICOWTOR
Bz BfE L.

*Skeleton construction of zooxanthellate colonial
Oulastrea crispata that exhibits unique habitat tolerance.
** Satomi UEDA and Yoichi EZAKI (Osaka City University)

scleractinian

Eubleekeria, Photopectoralis @ 8 DD BT HH TN 3.
Leiognathus V243 L. equulus, L. robustus, L. striatus @ 3 TEHE
EFNEE, WL LERRELLBNWI &, DHBENEROT
BEVTMTHEZETrYy NI A X EITRRD.

by bY BA TRITEES 2 ROMEREERTHDE L
TEA TXROLETORERLD. SHICHER IMEE 4 M
B D FEERIBITEL A HEWITM P o> TENREN 3/4 DL
IAETHUEN, RO 8 DDBEa A TFETI,
WL 3R & B A WRIGOGEERIBIIEI D 1/2ETTHY,
TrT7FeA TXBTHE, EIMONMBZEROLBEERKTD
5. %7, by ) BA X TR, BILEE 3 DORERD
BEHRRFEENTVER, ZoLdREEa v FXREIC
RBR2b0THY, MOBITIZRELNR.

P EDZ & BATEIL Leiognathus T, AEEENE
T RFIRBERTIDLENHDBOLELLND.




HAHEWFER0I0EESTRE —KER (KX ¥

B R BRI ICR D WV e B AP —JLER
LB 5iBE 2 HFEROBFREET”

WARE (U D=5 - Sy/Nr) «FlL Iy
(UK - HhERERIR) - IRACHR D (EEHART) - bR R
(EERRHR) - /MR A% Lok - #) **
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AR R FEPREICMNBETZEETHD, T HEHEE
(#9130 m), EEMEBE (B9 130 m), AR (W55 m), M
THEE (012 m) VD 4 00EWEIRICE > THAELED
TW5., SRS, BKEOEECEED BABLAEL DR
SHEIBR DKEREE LD, BAMEOWERRBEIC K& B EE 52 T
Eio., INETES, BAEOHFRELHONNITEEMT
%< OFERBITHONTE N, 25 ORI B AN S —FEE
WWEFLTEY, i:ﬁ#i@&ﬁg*%?éﬁﬁﬁi%ﬂ%
L LTWe, 22T, AR T AREORENBIICE(L
7B S TRE 2 AR A AEOEERE, LIloh—
EEHEROBEIZ OV, LY ESHEEE TETTI I LY
HEg X LT, BkMEk & AtimEd CRE S Wiz 2 ROHRY = 7
b EEHT L A ORERT 21T o 1o BB IR
EBrOEBETAERLTWA Y, AAEOHREKIEEELE
ST AEOORERIEIELRD 5 5.
FTHETRER G EEHFRAMIA oOXEMAEEIC
LV ERENT-FEHEYE T, K RO MBS RS
LT L. ARt 69 HRORBHEBMICIIEEDO RV 120
FEORBEREAENRSENTWE, DFOKE, BAEETICS
SEHTAIEN 128, F-tEicEEHTIER6E, B
AUEFREICE L EHT RN 3E, BANIcEHT /N2
8, BAEORGEECERTIEN IBRD b, KRB
PEREP OB ONTET —F LUERONESROT — Z 20,

HIE RO OMg/Calt, St/Calhlz X 2 HEREEHE
FEDOBUIR & RRE A
REEE(ARZNHRER) - HT MR
(/ﬁlf\‘jﬁ% FSO)*** : E%‘éﬁx%ﬂ(@%k% =
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BRRIE~ SRV U LAFRAORERE - TR, 20RO~
BRYT RSN AMCa)b B LR br Yy F UL ATy
L(SUCFL T HRERIEL LTRIA S TWS. 19804FEMR LK, 3
DOUWETREL L /KR & OFBEI RS £ 71 C(Chivas et al,, 1985)EL3%,
BICERBEO G CHRAOEBNOBROMETRELLICETIHR
BiTbh, BEORBEOREREZEL LTAASATYS. Held,
BB ROBOMg/Catls X USCalb OBRREERE L UL CORF M L
BAZHELMCT B0, BEOHRERE LR,

BEEEL L CORETERE BAEDOODHERD S b5 OTR
DMg/Calt & £ BB OKBIZHBVEEXIRD bhd. ZORFERD
& OHEIT, I T A FOENREBOMEE (Oomori et al, 1987)
ERUTHD. —F, BAEBTIRIBEDS B9$§L_Ob\'ﬂif*&0)
Mg/Catt, Sr/Catt®ZyBR4RE L /KRICHBENRRD b, #k4E
DOERROBOMETEELITARBOMg, SIEEZRBRLTEY, 4
BMREIC b & SV T ARG OKDOMe/Calk 38 X USH/Cath B #EE S h
TV 5 (Anadén et al,, 200272 &).

DT ORAEBIHE S EHIC L HHEE REDORBAOBROAMIIMe
EEDFFUEBOETEDRLTWS D, BAEDCROBETEDS
OBz, ZOEZBRETILENRSHS. BRIRELBEMIEH
ETHEBLEZTLSEIBENHY, BEROBEIIIEEBLET
HBH. ZORKITIIREERBRT P U U LKER, BEREAEKK
BB I FAESN DA, REERET MY U AKBKROED 5%
OWEABBILOLLBM/NEL, FMIABEOELL L THEHYTHD
(Keatings et al., 2006).

—5EK)
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WHRELETT A D DREL B L.

WCEERBRELZETT 50T C-GC8 =27 (BkEM, ik
¥ 30°34.31°, B 139°24.21°, KIE R0l m, £F 309 cm) B &
T'GH98-1232 =7 (AhigiET, hik 44°48°, FEHE 139°42°, 7K
%838 m, £& 437 cm) BV 2. C-GC8 = 7 TILEr 116 30k
ME, GH98-1232 = 7 Ciiat 138 b9 130 B2 FEL,
1 RBHZ & EH 500 BEEI T ML, TEBROEHEES
HELE.

RBHEBEYB LD 2 KO 7 OS5 bASBEDEE
HER LR, 5 ORBICKE RBEEREOESEE -2
ERBAL NIRRT,

a) %)( FVH-CRE 16,200 £81Z, JLHEETHR T 18,000 E51ITH

RED BB S Tz,
b) 14,300 EEATICHK Bl CEBI O A BN ML 7.
¢) 11,800 fEAMIC B HETR A 34k L, 11,400 EERTIC L5 HEFRHS
Bk L. BBHROBIICHEY, BB B XREEE KXY
mEniz.

d) 8,000~3,000 FERTIZ—EREOICIRE{L L=,

e) 1,500 RN HRABI DR BEEN R L.

AR L A RBEEOETIE, FERICS T ARSI
LFBAETORREFBIRV. F, 14300EROKBIHTO
B OWAEDEML, SETHRBOBABEIMLTZ &R
RThsdrEZBNRD. 8000~30004E713 L UM,5004ELLED
ﬂ% FWEHR ORI, AR—Y 7 TR B3 REEROR

bicEB8 s 52~ LHAIENS.

*Paleoceanography in the northern Japan Sea during the last 20 ky based
on radiolarian assemblages.
**Yasumi Yamada (Marine Works Japan Ltd.), Isao Motoyama
(Yamagata Univ.), Takuya Itaki (AIST), Ken Ikehara (AIST) and Ttaru
Koizumi (Hokkaido Univ.)

5B B BRERCI®D
Mg/Catbio & USr/Catmzm i 155%@1%7?&1% EEREEHE
o 34l L 7z Visual Preservation Index (VPI)& M ETEELL D%
Elléquﬁﬁ T & F=(Dwyer et al, 199572 ).  Dwyer et al.(2002)i%1
FHKICBRAEORER T, BBRH & VPL HROMg/Catb L 1
StICatb DAL EEBTIL, VPIBEHMIEROBERICRD L E2RL
7. Box DDwyer et alQ0U)DFREZFMRFLILEL 25, VPILHE
FTREICHER W ERHB L. EROVPIEMETRELD
HEBRIIRAESNLA<&ETHB.
M BROWETERIT LR, RHEBICI-TELS
Z & BB &N TV B (Holmes and Chivas, 2002)2%, EEHHIZRBER
FHENLRRHTA SR TOEY., BFEOF—# 2R LAKE,
WA X UE 4 D Cypridoidea L #F, Bairdoidea %}, Cytheroidea L%}
DMg/Cattds L OSH/CalLiC I FE R ZRBPRBO bhe. BEOR®
5 HTrachyleberididae®}, HemicytheridaeF}, Kritheridaef}t, Cytherideidae
B D7k iIXestoleberidac®t, Bairdidac®}, BythocyprididaeF iz le~Mg/Ca
FEMEW. B LT 043 F /B Tinn and Oakley, 2008)12 L i,
1BV Me/Calk 2 /R TARNIBE R KR B 7. 2 O BRHITHE V Mg/Calkb TR
TR LR, AHOBRTHL. ROBMELHEELIERSHE,
I‘"—ﬁﬁ XK OT%E# D HILD.
T®o gD BN DO TOMgD B F LT
—‘C&a D, EORMIIBERT. HICROINMUDMg/CatbiZ NI
@Y. ZORE—EIIREEOMg/Catbic 8T 5.
Eﬁ/fﬂﬁ&@Mg/Catt Sr/Catt % L VB R RERIE L ULt
BleHicix, £EBEOM/Catl, St/Caltl, FERk{EMR-LRE O FTL
ﬁ@ﬁ(ﬁ@&&&fﬁnﬂﬂﬁ%i DELDOHNBEHOT —FBLETHB.
*Mg/Ca and Sr/Ca ratios of ostracode valves as a tool for
paleoenvironmental reconstructions: a review
**Tatsuhiko Yamaguchi(JSPS),***Tomoaki Morishita(Kanazawa Univ.),
**k*Hisakazu Mashiba(Kanazawa Univ.), ***x+Takahiro
Kamiya(Kanazawa Univ.)
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Aptian to Cenomanian radiolarians from the
Peninsula Santa Elena, northern Costa Rica*

Katsumasa YAMANAKA (Kyoto Univ.), Hisashi SUZUKI (Otani Univ.)
& Reinhard SCHMIDT-EFFING (Philipps-Universitat Marburg)

P 41

On the Santa Elena Peninsula of northern Costa Rica, ultrabasic to
basic igneous rocks (mainly peridotites) are widely distributed. In the
eastern area of the peninsula the Rio Potrero Grande runs from east to
west, finally into the Pacific Ocean. The upriver of the Rio Potrero
Grande, siliceous sedimentary sequence (radiolarite to calcareous
radiolarite) is exposed in a small area (about 1 km along the river)
surrounded by the distribution of ultrabasic to basic igneous rocks.

From the siliccous sequence of the Rio Potrero Grande,
SCHMIDT-EFFING (1980) has already described 23 species of radiolarians
that are especially well preserved. This radiolarian fauna was regarded as

that of late Albian to early Turonian, probably of Cenomanian at that time.

We have reexamined the fauna and its age in terms of today's radiolarian
biostratigraphy.

Two samples are examined in this study:

— Sample 10821IV: calcareous radiolarite

— Sample 1085: radiolarite
The calcareous sample 10821V was treated with hydrochloric acid and the
siliceous sample 1085 with diluted hydrofluoric acid in order to extract
radiolarian tests.

From the sample 10821V, the following radiolarians are identified:
Holocryptocanium  burbi  DUMITRICA,  1970;  Holocryptocanium
tuberculatum DUMITRICA, 1970; Pseudodictyomitra pseudomacrocephala
(SQuINABOL, 1903); Novixitus weyli SCHMIDT-EFFING, 1980;
Obesacapsula costarricensis SCHMIDT-EFFING, 1980; Thanarla pulchra
(SQUINABOL, 1904); Thanarla veneta (SQUINABOL, 1903); Xitus
specularius (ALIEV, 1965); Stichomitra communis SQUINABOL, 1903;

BEMLMAET RSB T 5 BEREER
ORE - AEHBREOEE

EW K (BEK - RAEL) 7 BEERN (B8
KRR U ABRH (BiEK - RAET) T
BEAHTAH E—FTH) "7 - WHEE (BiR
BT S B AREE) T A ERER (B ) T
FRER (B - EE T
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[IxUwiz] EEMNEIE, 1960-1970 EEROBEERERERLL
B, KESPEZNEHCEL LD, 1980 £ 5AED
RIERAENTONED . £ OREER, BF NEORED,
BAEBEOEmICH A8, 1970 ERICAHE LEFRBIIR~ES
KRBID. ABIEORRTHHERIY, KREBRO—RE
BEE LTEERMEBL EDH—F T, O ORBOBHRE
LA eBRALNTWS, £, BRI —EETEH
BHRESA/NEEBASHTH S, T 2T, AHFEO ML,
BREEFEMNOEERB IVERRHECKRBNELEHL S
L, IEEOKE  EEDOALEREOBEERERITH L,
Ebiz, 1980 EUBATONZBERENEY, ThoOE
WCEXTHEEIBTIZLETHD.

[ L FiE) AR CERALZa7RE HNB =7) i,
LR EARATTOFLHED S 7 km S O/KIE 13.6 m DOIFEE
T, 2008 & 7 ARETFTRaT7 F—2AVTHRENLEREN
7o, a7RENIE & 375em T, EE Smm AT A A LR,
FREICCEAREAER, RESH, CN O, R - BE
B EIT o T,

[RLEE] = 7RENINE TR F 23525, HEHE
/T, 1BER Ul TR &, PCakic & Y ERRT B
ihes T 7 () EFNERERETRS, 2008)

— i (K25 —%EK)
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Dorypyle anisa (FOREMAN, 1978); Praeconocaryomma universa
PESSAGNO, 1976; Dactliodiscus cf. cayeuxi SQUINABOL, 1903;
Pseudoaulophacus sculptus (SQUINQBOL, 1904). After THUROW (1988)
the horizon of the first occurrence of H. burbi is uppermost Lower Albian,
and that of the first occurrence of P. pseudomacrocephala is middle
Upper Albian. O'DOGHERY (1994) indicates shorter ranges for some
species: D. anisa has a range from U.A.14 to 16 (uppermost Albian to
Lower Cenomanian), P. sculptus from U.A. 10 tol5 (Middle Albian to
lowermost Cenomanian). Thus, the horizon of the sample 1082IV is
assigned to the Upper Albian to Lower Cenomanian.

From the sample 1085, following species are identified:
Pseudodictyomitra leptoconica (FOREMAN, 1973); Pseudodictyomitra
lodogaensis PESSAGNO, 1977, Xitus elegans (SQUINABOL, 1903);
Dictyomitra pseudoscalaris TAN, 1927; Cryptamphorella clivosa (ALIEV,
1967); Thanarla cf. pacifica NAKASEKO & NISHIMURA, 1981; Thanarla
brouweri (TAN, 1927); Thanarla lacrimula (FOREMAN, 1973);
Stichocapsa orca (FOREMAN, 1975); Hiscocapsa grutterinki (TAN, 1927);
Parvicingula  spp.; Cryptamphorella  spp. O'DOGHERY  (1994)
demonstrates ranges of some species mentioned above: P. lodogaensis has
a range from U.A. 4 to 9 (Lower to uppermost Aptian), T lacrimula from
U.A. 110 6 (uppermost Barremian to Middle Aptian), H. grutterinki from
U.A. 1 to 9 (uppermost Barremian to uppermost Aptian). Therefore, the
sample 1085 is laid in the Aptian, evidently lower than 1082IV.

It is concluded that the siliceous sequence of Peninsula Santa Elena has
a longer age range of Aptian to Cenomanian than that mentioned
previously.

References O'DOGHERTY, L. (1994): Mém. de Géol. (Lausanne) 21: 1-413, pls. 1-74.

SCHMIDT-EFFING, R. (1980): N. Jb. Geol. Paldont. Abh. 160 (2): 241-257. THUROW, J.
(1988): Proc. ODP, Sci. Res. 103: 379-418.
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P 4 3 A new ornithischian dinosaur from the Late
Cretaceous of Tiantai County in Zhejiang Province,
Southeast China*

Wenjie Zheng (Fukui Prefectural Dinosaur Museum; Zhejiang Museum of
Natural History, China), Yoichi Azuma (Fukui Prefectural Dinosaur
Museum), Xingsheng Jin (Zhejiang Museum of Natural History, China),
Masateru Shibata (Fukui Prefectural Dinosaur Museum), Kazunori
Miyata (Fukui Prefectural Dinosaur Museum) **

A small ornithischian dinosaur represented by a partial postcranial
skeleton was discovered from the Late Cretaceous Liangtoutang
Formation, Tiantai County in Zhejiang Province of Southeast China. The
Liangtoutang Formation consists predominantly of red sandstones
representing shallow lacustrine environment and has yielded abundant
fossil eggs and dinosaur bones. Although the specimen is partially
damaged, it includes cervical, dorsal, and caudal vertebrae, partial ribs,
right scapula, partial left forelimb, pelvic girdle fragments and partial
right hindlimb.

The specimen is regarded as an ornithischian for the reduced neural
spines in cervical vertebrae and pendant fourth trochanter in femur. On
the axial skeleton, the parapophyses of cervicals located anterodorsally on
the lateral side of centra below the neurocentral sutures, which is similar
to those of the basal ornithischians such as Heterodontosaurus, Eocursor,
but is unlike in Agilisaurus, Hexinlusaurus and basal ornithopods such as
Hypsilophodon. The neural spines of anterior caudals are narrow and long
like those in basal ornithopods. On the appendicular skeleton, the scapula
is very unique in having a distinctive groove of the ventral edge and
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cavities in the anterior lateral and medial surfaces. A raised supraglenoidal
buttress is situated just above the dorsal lip of the glenoid in scapula; it is
similar to those in Heterodontosaurus and Eocursor, but the scapula blade
is different in having a convex dorsal edge. The distal end of tibia is like
in Fruitadens with a prominent anteromedially directed medial flange.
Unlike in Heterodontosaurus and Fruitadens, the distal tibia is strongly
expanded transversely, as in Agilisaurus and Hypsilophodon. The fibula
exhibits a narrow splint distally backed by the lateral malleolus of the
tibia, showing similarity with Heterodontosaurus and Fruitadens. The
fibula is fused with calcaneum like in Heterodontosaurus.

These characters suggest that the specimen represents a new taxon of
basal ornithischian or basal ornithopod, but it also shows some similarity
to Asian pachycephalosaurs; for instance, the fibula is reduced distally
like in Wannanosaurus. Although the further material is required, this is
the first record of small ornithischian in Zhejiang Province and sheds a
new light on the Late Cretaceous ornithischian diversity in Southeast
China.
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