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表紙の図の説明

　進化と大量絶滅の関係と大量絶滅の原因。カンブリア爆発とオルドビス紀大放散の多細胞動
物の大進化後、５回の大量絶滅が起きた。大進化と大量絶滅の結果が各時代の生物の構成の概
要を決めている。大量絶滅が起きると空いた生態的空隙に新しい進化が起きて群集組成が変る。
横軸は、群集変化にしてあり、多様性ではない。大量絶滅の原因は、３回目と４回目は大規模火
山活動、５回目は小惑星衝突が有力である。１回目と２回目は大規模火山活動の証拠が昨年と
今年に報告されたが、不明な事が多い。
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シンポジウム

大量絶滅の原因とプロセス

Causes and processes of 
mass extinctions

コンビナー：海保邦夫・井龍康文
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Reconsidering The Late Ordovician Mass Extinction: the nature and timing of 

environmental changes and their relationship to extinction events

Seth Finnegan, Department of Integrative Biology, University of California, Berkeley

     The Late Ordovician Mass Extinction (LOME) is the 
first of the “Big 5” major mass extinctions, and among 
the largest in terms of total taxonomic losses. This event 
has long stood out as unusual relative to other major 
extinction events. Whereas a number of Meso-Cenozoic 

associated with emplacement of large igneous provinces 
(LIPs), the two pulses of the LOME appear to coincide 
with cooling and expansion of Gondwanan ice sheets 
near the Katian-Hirnantian boundary and subsequent 
warming and deglaciation. The fact that subsequent 
cooling episodes were not accompanied by comparable 
extinction events raises questions about whether climate 

The recent discovery of elevated Hg concentrations 
associated with extinction pulses in some sections 
raises the prospect LIP involvement, but any LIP-based 
extinction model must still account for known patterns of 
environmental change.
     Oxygen isotope data suggest that the magnitude of 
Late Ordovician glaciation may have been exceptional 
relative to subsequent glacial episodes, with sections 
in Laurentia and Baltica recording up to +4‰ shifts 
across the Katian-Hirnantian boundary. Clumped isotope 
analyses of brachiopods and rugose corals from Anticosti 
Island, Québec and the U.S. Midcontinent indicate mid-
Hirnantian cooling of tropical surface waters by ~5-7° C 
and peak ice volumes substantially exceeding those of the 
Pleistocene glacial maxima. Although the shift appears to 
be relatively rapid improved age constraints are needed 
to compare rates of change to other greenhouse-icehouse 
climate transitions.
     The large (+4‰ to +8‰) carbon isotope excursion 
associated with the mid-Hirnantian glacial maximum 
suggests enhanced organic carbon burial, but there is at 
present no consensus regarding changes in ocean redox 
structure through LOME interval. Some pyrite sulfur 
isotope datasets record large positive excursions in the 
early Hirnantian, which have been interpreted as evidence 
of widespread anoxia accompanying cooling and 
glaciation. However, this interpretation is not supported 
by carbonate-associated sulfur isotope datasets, which 

show little change. Iron speciation and molybdenum 
isotope datasets generally suggest oxygenation of shelf 
environments in the early Hirnantian followed by a 
shift towards less oxygenated conditions during a mid-
Hirnantian glacial maximum. New analyses of uranium 
isotopes and other global-scale redox proxies are needed 
to clarify the role of oxygenation changes in driving the 
LOME and the early Silurian recovery.
     Extinction selectivity patterns provide important 
constraints on the environmental drivers of the LOME. 
Among the planktonic graptolites, the first extinction 
pulse wiped out many long-lived taxa interpreted to have 
inhabited denitrifying waters above widespread tropical 
oxygen minimum zones. The lineages that diversify 
during the Hirnantian are derived from groups that 
previously inhabited relatively high-latitude, oxygenated 

of the LOME preferentially affected genera with limited 
latitudinal ranges and genera that were confined to 
relatively deep (outer shelf) habitats. The preferential 
extinction of genera with limited latitudinal ranges 
implicates cooling and compression of meridional sea 
surface temperature gradients as an important driver of 
extinction. The extinction of genera confined to deeper 
waters is consistent with elimination of a widespread 
Late Ordovician low-oxygen biotope, but not uniquely 
so. 
     The large-amplitude glacioeustatic sea-level changes 
associated with the LOME may drive some extinction via 
habitat reduction, especially in the cratonic seaways that 
were exceptionally widespread in the Late Ordovician 
world. However, associated hiatuses and facies shifts 
also complicate and likely distort analyses of the timing 
of biotic turnover events. Regional-scale field studies 

sequence stratigraphic framework hold great promise 
for further elucidating the environmental drivers of the 
LOME and understanding the differences between the 
Late Ordovician glaciation and subsequent greenhouse-
icehouse transitions.
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Biotic responses to volatile volcanism and environmental stresses over

Guadalupian-Lopingian (Permian) transition

Yuangeng Huang, Zhong-Qiang Chen (China University of Geosciences, Wuhan) ・Paul B. Wignall (University 
of Leeds) ・Stephen E. Grasby (Geological Survey of Canada,) ・

Kunio Kaiho (Graduate School of Science, Tohoku Univ.)

     Biotic extinction over the Guadalupian–Lopingian 
(G–L) transition is actively debated, with its timing, 
validity, and causality all questioned. Here we show, 
based on detailed sedimentary, paleoecologic, and 
geochemical analyses of the Penglaitan section in 
South China, that the G–L extinction is characterized 
by a slightly earlier collapse of metazoan reef systems 
followed by benthic extinction. Mercury concentration/
Total organic Carbon (Hg/TOC) ratios show two 
anomalies, revealing the eruption pattern of the Emeishan 
Large Igneous Province (ELIP) over the G–L transition. 
The first Hg/TOC peak is moderate and represents the 
activation of ELIP, which coincided with the collapse of 
the end-Guadalupian reef ecosystem, a large positive shift 
in Chemical Index of Alteration, and a dramatic fall in 
sea-level. The collapse of the metazoan reef ecosystems 
was followed by a microbial bloom, related to elevate 
terrestrial chemical weathering. A much larger Hg/TOC 
peak occurs just above the G–L boundary and represents 
the main eruption episode of ELIP. This volatile 
volcanism coincided with benthic extinction, a negative 

13Ccarb excursion, oceanic anoxia and abrupt sea-level 
rise. The temporal coincidence of these phenomena 
supports a cause-and-effect relationship, and that the 
eruption of ELIP likely triggered the G–L extinction.
     The fossil record of several major benthic groups (such 
as foraminifera, corals, brachiopods, and ammonoids) 
from South China reveals a major marine extinction event 
around the Guadalupian–Lopingian (G–L) transition. A 
contemporaneous biotic crisis has also been recognized in 
the high-latitude Boreal sections (Spitsbergen). However, 
study of this crisis is hindered by the widespread absence 
of uppermost Guadalupian strata related to a major 
eustatic regression. Thus, there remains considerable 
debate about the timing of the extinction: did it 
occur at the G–L boundary (GLB) or within the Late 
Guadalupian? Furthermore, it is unclear if the extinction 
was simply a prolonged diversity decrease undeserving 
of a “mass extinction” epithet or if it was an abrupt event 
characteristic of such crises. The link between eruptions 
of the Emeishan large igneous province (ELIP) in SW 
China and G–L extinction has also been disputed.

     The late Guadalupian saw the proliferation of 
Tubiphytes reefs within the ELIP region and a diverse 
sponge reef at Tieqiao southeast of the lava fields. The 
relationship of these reefs to the timing of the crisis is 
currently unclear – are they part of the recovery phase 
or are they a pre-extinction development that suggests 
the main extinction took place around the GLB, and if so 
what is the potential cause? To address these questions, 
we re-examined the G–L succession at the Global 
Stratotype Section and Point at Penglaitan in South 
China.
     This study documents a new metazoan reef from 
Penglaitan, which is assessed alongside a new carbon 
isotope dataset, mercury concentrations, and chemical 
weathering index, that reveal a pronounced reef 
collapse and benthic extinction coinciding with extreme 
environmental stresses and volatile volcanism. 
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     The largest mass extinction event in the Phanerozoic 
occurred at the Late Permian to Triassic transition. 
During this event, ~90 % of marine species were 
disappeared. As possible causes of this mass extinction, 
evidences of drastic environmental changes such as 
global warming, oceanic acidification, and oceanic 
anoxia have been reported mainly from the shallow 
water oceanic sedimentary rocks. However, it has been 
poorly known on response of pelagic ocean during such 
extreme conditions, because the pelagic Permian-Triassic 
boundary sections are rare.
     We have reported environmental records in pelagic 
deep-sea facies of the palaeo-superocean namely 
Panthalassa during this mass extinction event based 
on the Permian–Triassic sedimentary rocks from the 
Japanese accretionary complexes. These sediments 
have been considered to be deposited at the low latitude 
pelagic region at least several thousands of km far from 
the continents. The Upper Permian to Lower Triassic 
transition in the pelagic deep-sea is characterized by 
lithological changes starting from Upper Permian 
radiolarian-rich bedded chert through uppermost Permian 
siliceous claystone and Permian to earliest Triassic 
black claystone. Carbon isotope negative excursion 
which corresponds to global mass extinction horizon 
was recognized at the base of this black claystone. A 
decreasing trend in siliceous micro fossils dominated by 
radiolarian tests and diversity of radiolarian fossils1 were 
detected at the boundary of the siliceous claystone and the 
overlying black claystone beds. These trends coincided 
with an increase in total organic carbon content implying 
oceanic anoxia. Geochemical composition of redox-
sensitive elements based on one of the best continuous 
Permian-Triassic boundary sections (Akkamori section) 
provided further information2. Increases in vanadium [V], 
molybdenum [Mo], and uranium [U] occurred in the 
Upper Permian grey siliceous claystone beds. These 
trends indicate oxygen-poor depositional condition. 
The most severe sulphidic condition was estimated 
by the highest peaks of Mo and V in the uppermost 
siliceous claystone and overlying lowermost black 
claystone beds, in accordance with the end-Permian mass 

extinction event2. Above the mass extinction horizon, 
these elements decrease significantly, despite high total 
organic carbon contents. A possible interpretation of this 
trend is drawdown of these elements in seawater after 
the massive element precipitation during the sulphidic 
water condition. A decrease in the Mo/U ratio despite 
enrichment of Mo and U also supports decrease in Mo 
from seawater. Furthermore, reactive Iron [Fe] chemical 
species hosted in pyrite also decrease in pyrite-Fe across 

in reactive Fe in the bottom water due to massive pyrite 

     Therefore, it was revealed that the redox changes 
in the pelagic Panthalassa at the end-Permian mass 
extinction have great impact on the seawater composition. 
Mo, V, and Fe act as bio-essential nutrients for primary 
producers and animals. The continuing reducing water 
column and lack of nutrient elements could have had a 
considerable effect on primary producer turnover and 
marine life. 

1 Sano et al. (2012) ,
Palaeogeogr. Palaeoclimatol. Palaeoecol. 363-364, 1-10.
doi:10.1016/j.palaeo.2012.07.018.

2 Takahashi et al. (2014),
 Earth Planet. Sci. Lett. 393, 94-104.
doi:10.1016/j.epsl.2014.02.041

The end-Permian mass extinction event in the pelagic Panthalassa

Satoshi Takahashi (Univ. Tokyo Sci.)・Kunio Kaiho (Tohoku Univ. Sci.)・Satoshi Yamakita (Univ. Miyazaki)・
Masahiro Oba, Shin-ichi Yamasaki, Noriyoshi Tsuchiya (Tohoku Univ. Env.)・Takeshi Kakegawa, Takeyoshi Yoshida, 

Noritoshi Suzuki (Tohoku Univ. Sci.)・Masayuki Ehiro (Tohoku Univ. Mus.)・Ryoichi Nakada (Kochi core center)・
・Yoshio Takahashi (Univ. Tokyo Sci.)・

・Kazuhiko Kimura (Miyagi Univ.) 
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Global atmospheric models of increasing pCO2 predict 
an intensification of the hydrological cycle coupled 
with warming, as well as an implied amplification of 
the effects of orbitally forced precipitation fluctuations. 
Supporting evidence exists for the Pleistocene; however, 
such evidence has not yet been developed from ancient 
Mesozoic warm intervals that serve as partial analogues 
for future greenhouse worlds. We presents lithological,   

13C, soil carbonate, and compound-specific hydrogen 

Triassic and Early Jurassic (pCO2 values >1,000 ppm) 
marine and non-marine records from eastern North 
America, Peru, and England with emphasis on the end-
Triassic mass extinction.
     From eastern North American Pangean rift basins, 
variance in lake level expression of the climatic 

temporally linked to CO2 based on soil carbonate proxy 
data from the same strata. Cyclicity variance is high 
during times of high CO2 (~4000 ppm) for most of the 
Late Triassic, drops precipitously as CO2 declines below 
2,500 ppm during most of the Rhaetian, and dramatically 
increases when massive atmospheric CO2 increases 
(~5,000 – 6,000 ppm) associated with the Central 
Atlantic Magmatic Province (CAMP) and end-Triassic 
extinction (ETE) drove insolation-paced increases in 
precipitation. Cyclicity variance drops again as CO2 
declines (<2,000 ppm) during the Jurassic. Preliminary 

corresponding to other environmental changes across the 
extinction interval.   In addition, 87Sr/86Sr in marine strata 
(1) tracks CO2 with a dramatic decrease from 0.70795 
to 0.70765, suggesting a mechanistic link through 
weathering. Measurements from St. Audrie’s Bay (Bristol 
Channel Basin) demonstrate the generality of this pattern 

area far from the CAMP basalts. 
     Eastern North American lake level data can now be 
directly correlated to the independently U-Pb-calibrated   

13C data from the marine Pucara Basin section in Peru 
that has an ammonite-based ETE (2) and placed in a 
common timescale using the two independent U-Pb age 

13Corg data reveals 

U-Pb age models, the 405 kyr peaks in intervals of high 
precessional variation in the Newark astrochronology are 
in phase with 405 kyr 13C-depleted peaks. The marine 
and continental ETE events correlate comfortably within 
the limits of the two independent U-Pb age models 
and astrochronologies with the initiation of the CIE 
corresponding to that of the marine and continental ETE.

13Ccarb 

the global exchangeable reservoirs, but are more simply 
explained as variations in the balance of terrigenous 
vascular plant organic matter vs organic matter of marine 
phytoplankton or bacterial origin. The strong increase in 

13Corg data through the ETE in Pucara 
is thus consistent with amplification of variance in the 

of the hydrological cycle.
     The synchronous increase in variance of lake level 

13C in marine environments along with 

driven by massive CAMP-sourced CO2 increases, other 
consequences of which, such as volcanic winters and 
ocean acidification, drove the mass extinctions on land 
and in the sea.   

1 Tackett, L.S. et al. 2014. Lethaia, 47(4):500.
2 Yager JA et al. (2017) EPSL 473:227.

CO2

end-Triassic extinction

・
・ ・Martin Palmer   (University of Southampton, UK)・

・
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     A b o u t  6 6  m i l l i o n  y e a r s  a g o ,  a  l a r g e 
as tero id  s lammed in to  the  Ear th ,  marking the 
Cretaceous-Paleogene (K-Pg) boundary. This impact 
eventually led to a mass extinction event, signifying 
the end of the reign of the non-avian dinosaurs. Abrupt 
and short-lived “impact winter” conditions, caused by 
dust, soot and aerosols injected into the stratosphere, 
have commonly been implicated as one of the main 
mechanisms leading to this mass extinction event.
High-resolution TEX86 organic paleothermometry1,2 
a n d  c o n c u r r i n g  m i g r a t i o n  p a t t e r n s  o f 
t emperature-sensitive dinoflagellates3,4 indeed provide 
evidence of impact-provoked, severe climatic cooling 
immediately following the K-Pg impact. This recorded 
short-lived “impact winter” occurred superimposed on a 
long-term cooling trend that followed a warm phase in 
the latest Cretaceous, related to Deccan Traps volcanism. 
In recent years, climate-model studies have shown that 
the K-Pg boundary “impact winter” may have lasted 
years to decades and was characterized by a cooling of 
global ocean surface waters of up to -15 degrees C5,6,7.
The K-Pg boundary impact also led to a near-instantaneous 
input of a large volume of CO2 into the atmosphere, 
resulting in one of the most abrupt global warming events 
in the last 100 million years. Hence, the warming after 
the brief K-Pg boundary “impact winter” may represent 
an analogue to current global warming and provides 
insight into its potential long-term effects. 
     Integration of high-resolution geochemical, 
micropaleontological and palynological records from 
sites around the world can be used to assess the rapid 
environmental changes following the K-Pg boundary 
impact. Our results show that climate warming during the 
millennia after the “impact winter” was associated with 
hypoxic bottom waters at the studied shelf sites, causing 
major stress for benthic communities. We attribute 
this decline in dissolved oxygen to a combination of 
decreased gas solubility and ocean ventilation resulting 
from the warming of the sea water and increased oxygen 
demand in shelf bottom waters due to increased nutrient 
inputs and associated high productivity. 

1  Vellekoop, J.  et al.  PNAS 111 (2),  7537-7541; 
doi:10.1073/pnas.1319253111 (2014). 
2 Vellekoop, J .  et al .  Geology  44 (8),  619-622; 
doi:10.1130/G37961.1 (2016). 
3 Brinkhuis et al. Palaeo., Palaeo., Palaeo. 141, 67-83 
(1998).
4 Vellekoop, J., et al. Palaeo., Palaeo., Palaeo. 426, 
216-229; doi: 10.1016/j.palaeo.2015.03.021 (2015). 
5  B r u g g e r  e t  a l .  G e o p h y s .  R e s .  L e t t .  4 4 , 
doi:10.1002/2016GL072241 (2017). 
6 Bardeen et al. PNAS E7415–E7424; doi: 10.1073/
pnas.1708980114 (2017). 
7 Kaiho, K. et al. Scientific Reports 6, 28427; doi: 
10.1038/srep28427 (2016).

Climate and environmental changes at the Cretaceous-Paleogene: triggers and 

consequences of rapid mass extinction 
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     There were five mass extinctions in the Phanerozoic Eon. 
The emplacement of large igneous provinces (LIPs) with 
each event is well established for the Cretaceous-Paleogene, 
Triassic-Jurassic, and Permian-Triassic extinctions; 
a Late Devonian LIP has been tentatively identified, 
while evidence for a Late Ordovician LIP is indirect. 
Elevated Hg/TOC ratios have been reported in strata 
spanning each of these extinction events, suggesting a 
causal link between massive volcanism and extinction. 
An asteroid impact induced the Cretaceous-Paleogene 
mass-extinction, as evidenced by Ir accumulation at the 
ppm level, shocked quartz, and the corresponding impact 
crater at the boundary. Explosive volcanic eruptions 
and asteroid-comet impacts can cause short-term global 
cooling, but the short time scale complicates detection of 
the cooling in the stratigraphic record. Here, we present 
new geochemical data that supports short-term global 
cooling by soot and sulfuric acid aerosols as a trigger 
mechanism for the most recent four mass extinctions. 
These records include new Hg/TOC measurements (as 
a record of volcanism) coupled to polycyclic aromatic 
hydrocarbon (PAH) abundances (as a proxy for soot and 
soot-forming processes).
     The Late Devonian biotic crisis is the second of 
the big five mass extinctions in the Phanerozoic and is 
composed of three extinction events at 383, 372, and 359 
million years ago. Marine anoxia, possibly triggered by 
volcanism, is the likely kill mechanism for each event. 
Here we use new geochemical data from marine strata 
exposed in France, Belgium, and southern China, and 
to argue that explosive volcanic eruption induced global 
cooling and drought by sulfuric acid and soot aerosols, 
likely leading to environmental change and extinction. 
     The end Permian extinction, the largest biotic crisis 
of the Phanerozoic, is thought to be due to gas released 
from huge volcanic eruptions in eastern Siberia. Volcanic 
eruption and contact metamorphism can release massive 
CO2 to the atmosphere, inducing long-term warming. 
Global warming and related environmental changes have 
been detected at the mass extinction horizon, which have 
been thought to be the main cause of the mass extinction. 
Here we show that short-term global cooling by sulfuric 

acid and soot aerosols preceded warming and could have 
been the main cause of the mass extinction, evidenced by 
new PAH and Hg/TOC data from marine strata exposed 
in southern China and Italy.
     Emplacement of the Central Atlantic Magmatic 
Province (CAMP) is thought to have triggered the end-
Triassic mass extinction 201 million years ago. However, 
neither the climatic effects of volcanism nor the kill 

explosive volcanism caused both land plant devastation 
and marine extinction, evidenced by new PAH and Hg/
TOC data from marine strata exposed in Austria. 
     An asteroid, also known as the Chicxulub Impactor, 
hit Earth some 66 million years ago. The impact of the 
asteroid heated organic matter in rocks and ejected it into 
the atmosphere, forming soot in the stratosphere. Soot 
is a strong, light-absorbing aerosol that caused global 
cooling and drought that triggered the mass extinction of 
non-avian dinosaurs and other animals. Here we show 
the probability of the mass-extinction occurring was 
only 13 percent including the sulfuric acid effect. This 
is because the catastrophic chain of events could only 
have occurred if the asteroid had hit the hydrocarbon-rich 
areas occupying approximately 13 percent of the Earth’s 
surface.

Tanaka (Tohoku University)・ ・
Institute of Natural Sciences)・ ・Ryosuke Saito (MIT)・

Tian Li (CUG, Wuhan)・Sylvain Richoz (Lund University)・Naga Oshima (Meteorological Research Institue)
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土屋正史
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 1

2

90 DNA 

DNA 

RNA 

 
18SrRNA ITS 

Planoglabratella opercularis

P. opercularis 

P. opercularis 

1 Molecular phylogenetic study of foraminifera
2 Masashi Tsuchiya (JAMSTEC)
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WUSCHEL (WUS) 

WUS

WUS
Class III 

Homeodomain-Leucine Zipper (HD-ZIPIII) 
WUS

WUS
BELL1 HD-ZIPIII

WUS

90%

YABBY
 

1 Evolutionary Palaeobotany: A synthetic approach of 
fossils and molecular biological data 
2 Toshihiro Yamada (Botanical Gardens, Osaka City 
Univ.) 

1

2





一般講演
口頭発表

会場　A01-A23
B会場　B01-B23
C会場　C01-C23

ポスター発表
P01-P45

高 校 生
ポスターセッション

HP1-HP3
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A03
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A02

Pararotalia 
nipponica Elphidium crispum SSU rRNA

SSU 
rRNA

 
E. crispum

P. nipponica

E. 
crispum

P. nipponica
 

 
1Genetic differentiation and transition pattern of rocky-shore benthic 
foraminifera due to ecological factors 

2Tsuchiya M, 2,3Ishiwatari Y, 2Yoshida T, 2Fujikura K (2JAMSTEC, 3Tokyo 
University of Marine Science and Technology) 

A01
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Khavirgiin Dzo  
1 

2 Mainbayar,B. 3 Tsogtbaatar,Kh. 4 (IPG )
5 6 7 8  

2016
,

Khavirgiin Dzo
2017

,
. Khavirgiin Dzo ,Nemegt Shar Tsav

Baynshire Bayshin Tsav
3 . .  

106cm
77cm . 102 120 .

, .
220 . , 1 , 2

, 3 , 4 , 5
. 

.  Shar Tsav 
titanosaurid , ,

 titanosaurid 
. ,  

titanosaurid . Alexander
1976  1.6 1.9 .

, .
40 , Gauge , 

. 
. 

.  Gripping
.  

, ,
.  

———————————————————————————— 
1Large Sauropod Trackway from the Upper Cretaceous of Khavirgiin Dzo, 
South Gobi Aimag, Mongolia 
2Shinobu Ishigaki (Okayama Univ. of Science) 3Buuvey Mainbayar
4Khishigjav Tsogtbaatar (Inst. Paleontology and Geology), 5Ryotaro 
Nishimura 6Sayaka Tsutanaga 7Shoji Hayashi 8Mototaka Saneyoshi 
(Okayama Univ. of Science) 
 

A06

 

A05
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A04
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A09

———————————————————————————— 

 

 

A08

1Dinosaur tracks at the Nemegt locality: paleobiological and paleoenvironmental 
implications 

2 Judai Nakajima (Hokkaido Univ. ) ,3 Yoshitsugu Kobayashi (Hokkaido Univ.), 
4Ryuji Takasaki (Hokkaido Univ. ) , 5Tomonori Tanaka (Hokkaido Univ. ) , 
6Tsogtbaatar Chinzorig (Hokkaido Univ. ), 7Khishigjav Tsogtbaatar (MN Acad. of 
Sci. ) , 8Anthony R. Fiorillo (Perot Museum of Nature and Science). 

A07
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眠れる『恐竜』化石その２：筑波大学から半世紀以上ぶりに再発見
されたパレパラドキシア

松井久美子（九大博・東大博），木村由莉（科博） 長田充弘（富山
大） 猪瀬弘瑛（福島県博） 池田一也（土湯観光協会）

（ ） 大林秀行（京大） 平田岳史（東大） 大藤茂
（富山大） 新村達也（足寄動物化石博） 上松佐知子（筑波大）

指田勝男（筑波大）
 
筑波大学の化石・岩石標本庫には，筑波大学およびその前身校（東京
高等師範学校・東京文理科大・東京教育大）で収集された約 40万点
の地質学的試料が保管されているが，この標本庫から半世紀以上ぶ
りに再発見された大腿骨化石が再発見された．この化石は，地元で
は『恐竜』化石と呼ばれていたものの， 髄腔がなく緻密骨が発達し，
球状の骨頭と扁平な骨幹，それに発達した第三転子に特徴付けられ
ることから，束柱類に分類された． 
次に，束柱類の大腿骨が知られている 6 属（Ashoroa, Behemotops, 

cf. Cornwallius, Desmostylus, Paleoparadoxia, Neoparadoxia）の大腿骨と
形態比較を実施した. その結果，近位に位置し，内側に突出する third 
trochanter，束柱類の中では相対的に小さな greater trochanterなどの特

徴が一致するものは，Paleoparadoxia だけであることから本標本は
Paleoparadoxiaのものであると同定された．本標本は骨頭が癒合して
いるなどの特徴から，大人の Paleoparadoxia のものであると考えら
れる．これまでPaleoparadoxia属の大腿骨の特徴は，分類の混乱など
の理由から十分ではなかったが，本研究によって，Paleoparadoxiaの
diagnosisとして定義できる特徴が明らかになった． 
発見者によると，この化石は『デスモスチルス』であると『東京の
大学の先生』から伝えられおそらく研究利用のために土湯温泉町の
役場に展示されていたものを持ち出したと推測される．しかし，そ
の後土湯温泉町は大火に見舞われたため，大腿骨以外の産出部位を
含む当時の資料はすでに失われていた． 

———————————————————————————— 
1 The Sleeping Beauty Part 2: a desmostylian fossil re-discovered from the 
geological collections at University of Tsukuba. 
2 Kumiko Matsui (UMUT, UMKU), 3Yuri Kimura (NMNS), , 4 Mitsuhiro 
Nagata (Toyama Univ.), 5 Hiroaki Inose (FM), 6 Kazuya Ikeda (), 7 Brian Lee 
Beatty (NYIT), 8 Hideyuki Obayashi (Kyoto Univ.), 9 Takeshi Hirata 
(UTokyo), 10 Shigeru Oto (Toyama Univ.), 11 Tatsuya Shinmura(AMP), 12 

Sachiko Agematsu (Univ. Tsukuba), 13 Katsuo Sashida (Univ. Tsukuba) 

A12

眠れる『恐竜』化石その１：筑波大学から半世紀以上ぶりに再発見
されたパレオパラドキシア1 

木村由莉（科博）, 松井久美子（九大博・東大博）, 長田充弘（富山大）, 猪
瀬弘瑛（福島博）, 池田一也（土湯観光協会）, Brian L. Beatty（NYIT）, 
大林秀行（京大）, 平田岳史（東大）, 大藤茂（富山大）, 新村達也（足寄博）, 

上松佐知子（筑波大）, 指田勝男（筑波大） 

筑波大学の化石・岩石標本庫には，筑波大学およびその前身校（東
京高等師範学校・東京文理科大・東京教育大）で収集された約 40
万点の地質学的試料が保管されている．これらの中には，発表当時
日本最古の化石であったオルドビス紀貝形虫 Paraeoleperditia 
fukujiensisの完摸式標本を始め重要な標本がいくつも含まれ，大学
内外の研究者によって継続的に利用されているが，国内の標本管理
者の世代交代や管理体制の変更により標本の情報が曖昧になってい
るものも少なくない．このような事例は国内外の大学や博物館で頻
繁に起こっている．その一方，長く未登録の試料や一次情報が限ら
れている登録標本を専門家が偶然に目にすることで科学的価値の高
い標本が見つかり，標本庫の「宝」として公表される機会も増えた．
この一例として，昨年本標本庫から束柱類の大腿骨と採集者の記し

たメモが入った木箱を発見したため，ここに経緯を報告する．この
化石の学術的価値の再認識を目的とし，メモに書かれた住所・日付・
発見者名を頼りに，この化石に付随する産地情報を収集し，聞き取
り・アーカイブ・野外調査から産出層準を割り出し，加えて化石に
残っていた母岩から抽出したジルコンより年代測定を実施した． 
発見当時を知る人らからのインタビューにより，「恐竜の化石」
として福島県の一部で知られていたことがわかった．産出地点の特
定には至らなかったが，候補地を２箇所に絞ることができ，母岩の
ジルコンの年代測定の結果，最も若いジルコンは15.9Maを示した．
博物館標本にとって付随する情報を残すことは，その後の研究のた
めに極めて重要な行程である． 
̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶̶  ̶
1 The Sleeping Beauty Part 1: a desmostylian fossil re-discovered from the 
geological collections at University of Tsukuba. 
2 Yuri Kimura (NMNS), 3 Kumiko Matsui (UMUT, UMKU), 4 Mitsuhiro 
Nagata (Toyama Univ.), 5 Hiroaki Inose (FM), 6 Kazuya Ikeda (), 7 Brian 
Lee Beatty (NYIT), 8 Hideyuki Obayashi (Kyoto Univ.), 9 Takeshi Hirata 
(UTokyo), 10 Shigeru Oto (Toyama Univ.), 11 Tatsuya Shinmura(AMP), 12 

Sachiko Agematsu (Univ. Tsukuba), 13 Katsuo Sashida (Univ. Tsukuba) 
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1 

2 3  
4 

 

 

 

 

 

  
 

1Reappraisal of a rhinocerotid  humerus from the Miocene Mizunami 
Group, Gifu Prefecture, Japan 
2Tatsuro Murakami (Ehime Univ.), 3Shohei Kozu (Gifu Pref. Mus.), 
4Takehisa Tsubamoto (Ehime Univ.) 

A16

鹿児島県上甑島層群中甑層の前期始新世 

ブロントテリウム科（奇蹄類）化石1 
宮田 和周2（福井県大・恐竜研） 

Miyata 
et al., 2011

49.1Ma Miyake 
et al., 2016

Bridgerian

p4 m3

58 mm m1 m2 trigonid 
m3 third lobe

Eotitanops
P4 metacone

ectoloph Balochititanops
Bridgerian Palaeosyops

Miyata et al. (2011): Vertebrata PalAsiatica, 49(1): 53–68.
Miyake et al. (2016): Paleontological Research, 20(4): 302–311.

————————————————————————————
1 The brontotheriid perissodactyls from the lower Eocene Nakakoshiki Formation, the 
Kamikoshiki Group, Kagoshima, Prefecture, Japan.
2Kazunori Miyata (Res. of Dinosaur, Fukui Pref. Univ.)

A15

–

———————————————————————————— 
1 Gigantism of the desmostylians (Mammalia: Afrotheria) from the Early to 
Middle Miocene in the Sea of Japan: examples from the Sado Island. 
2Ayako Kawatani (Tsukuba Univ.), 3Kohno Naoki (National Museum of 
Nature and Science / Tsukuba Univ.) 

A14
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A19

Daniela C. Kalthoff 
3, Isaac Casanovas-Vilar 4, Thomas Mörs 3 

Eomys quercyi

  
1991

Pseudotheridomys

 
4 entoconid posterior 

ectolophid
Asianeomys

Asianeomys

 
———————————————————————————— 
1Diversity of eomyid rodents in Asia with a new genus from the early 
Miocene of central Japan.  
2National Museum of Nature and Science, 3Swedish Museum of Natural 
History, 4Institut Català de Paleontologia Miquel Crusafont, ICTA-ICP  
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A22

m

, 2017

 
12.3Ma

, 2011

2 10m
30

3

4
10m

5

 
——————————————————————————— 

Discovery of many whale fossils from the concretions in the Miocene 
sediments, exposed on the shore platform of the Unosaki Coast, Oga 
Peninsula, Akita Prefecture 
2 Kazuo Nagasawa (Yamagata-minami H.S.), 3Akira Watanabe (former 
Akita Pref. Mus.), 4Hiroyuki Sawaki (Guide Assoc. for Oga 
Peninsula-Ogata Geopark), 5Hitoshi Watanabe (Akita Archaeological 
Center)   

A21

1 
2 

 
Finding out breeding sites is definitely crucial for understanding the 
ecological requirements and maintaining the sustainability of 
populations/species for the conservation purpose of extant species. 
Similarly, locating the previously unknown breeding grounds of 
extinct populations/species is a key to providing information that can 
be used to develop insightful conservation policies by integrating 
long-term perspectives. Here I present evidence of a vanished 
breeding site of Parietobalaena yamaokai in the Middle Miocene of 
Shobara, Hiroshima, Japan. A critical and decisive feature, the open 
suture between the supraoccipital and exoccipital, in one specimen 
indicates the presence of a very young individual – under six months 
old and even close to a new-born calf. In addition, given the 
occurrence of a new-born individual and relatively abundant 
assemblage of Parietobalaena yamaokai, I propose that the Middle 
Miocene of Shobara, Hiroshima (16.1–15.6 Ma, e.g. Itahashi 
Formation) was a paleo breeding site for Parietobalaena yamaokai. 

Discovery of a paleo breeding site of extinct population/species 
should then help us to understand biological extinctions from a 
long-term perspective as conservation paleobiology aims to offer new 
insights into policy making for conserving endangered 
populations/species. 
 
———————————————————————————— 
1A paleo breeding site of Parietobalaena yamaokai from the Miocene 
of Hiroshima  
2Cheng-Hsiu Tsai (Department of Life Science, National Taiwan 
University) 

A20
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1 
 

2 3 

4 5 
 

 
2017 9 6

16 cm

35 cm

Ocadia
O. tanegashimenis

 
 

 

2012

19  
   Takahashi, A., Oki, K., Ishido, T. and Hirayama, R. 2013. A new species of 

the genus Ocadia (Testudines: Geoemydidae) from the Middle Miocene of Tanegashima 

Island, southwestern Japan and its paleozoogeographic implications. Zootaxa 3647: 

527-540. 

———————————————————————————— 
1A new specimen of family Geoemydidae (Cryptodira; Testudines) from 
the Neogene Nojima Group of Karatsu City, Saga Prefecture, Japan. 
2Ren Hirayama (Waseda Univ.) , 3Seiji Miyazono (Saga Pref. Museum) ,  4Yasuhiro 
Fudouji (Karatsu City), and 5Shigenori Kawano (Tochigi Pref. Museum) 

A23
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B03

(Cambroctoconus)  (Park et al., 2011)

Cambroctoconus Epiphyton
– –

Epiphyton

2.2 10
8

16
 

Cambroctoconus

———————————————————————————— 
1 Life habitat and phylogenetic position of Cambrian coralomorph from the 
Zhangxia Formation (Third Series) in Shandong Province, North China 
2 Yoichi EZAKI (Osaka City Univ.), 3 LIU Jianbo (Peking Univ.), and  

4 Natsuko ADACHI (Osaka City Univ.) 

B02

 (Renalcis Epiphyton ) 

Bayan Gol

 
(Tsagaan Oloom Unit 16 17; Khomentovsky and Gibsher, 1996) 

 
Unit 16 :  ( 5 cm) 

Unit 16 : 
 (  m) Renalcis

Epiphyton

Unit 17: 
10 m Renalcis Epiphyton

 
Unit 16

Unit 16

 (Unit 14)  
(Unit 16 ) Bayan 
Gol

 ( ) 
 

———————————————————————————— 
1Initial successions of the lowest Cambrian calcimicrobial reefs and their 
geobiological environments in the Gobi-Altai, western Mongolia 
Natsuko ADACHI, Yusuke SUGIMOTO, Yoichi EZAKI (Osaka City Univ.), 
Jianbo LIU (Peking Univ.), Mahito WATABE (Waseda Univ.), Gundsambuu 

ALTANSHAGAI, Batkhuyag ENKHBAATAR, Dorj DORJNAMJAA (Inst. of 
Paleontol. and Geol., Mongolian Acad. of Sci.) 

B01
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————————————————————————————

B06

IODP EXP. 369
OAE2

5 (U1512-U1516)
/

(C/T) OAE2 U1513 U1516
(Huber et al., 2018, IODP Exp. 369 Preliminary Report)

C/T
( 13C) U1516A C

(CIE) OAE2
30%

CIE
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CFI CIE
U1513 A, D 2 hole
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(Source Rock Analyzer)

(HI) 500
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Hasegawa et al. (2013, Palaeo-3)
OAE2

CIE 2
OAE2

IODP EXP. 369

————————————————————————————
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B05
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B04

the end-Permian mass extinction

Raman Biswas, Kunio Kaiho (Tohoku Univ.)

(MIT)
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Cause of cooling-drought events triggered by  
asteroid-comet impacts1 

Kunio Kaiho (Tohoku University)2,  
Naga Oshima (Meteorological Research Institue)3 

There must have been unknown short-term global cooling-draught events by 
asteroid-comet impacts in the earth history. One to several year global 
cooling-draught events inducing vegetation devastation and biodiversity 
decline can be occurred by interruption of sunlight by stratospheric aerosols 
formed by asteroid-comet impacts to the earth. Four kind of stratospheric 
aerosols have been proposed as possible causes of the cooling-draught 
events. They are sulfuric acid aerosol originated from melt of target-rocks, 
soot aerosol formed by heated target-rocks, soot aerosol from global 
wildfires, and dust from target rocks. Sulfuric acid aerosol has been 
generally thought to be the main cause of the events by impacts. Here we 
show that the soot aerosol formed from target-rocks is the main cause of the 
cooling-draught events. Amount of hydrocarbon (partly changing to soot) in 
the impact heating target-rocks mainly controls global cooling temperature. 
The large variation of amount of hydrocarbon depending on impact location 

leads to the low frequency of the cooling-draught events by impacts 
compared with the previous thought. The low frequency fits to the actual 
frequency. The global cooling temperature estimated from the amount of 
hydrocarbon fits to extinction rates on the large five impacts. If the past 
asteroid-comets hit locations where 100–1000 km away from the impact 
locations, history of evolution of biota must have been different from the 
actual history. The chance aspect of the global cooling mechanism works 
from the early earth to the future earth. 
———————————————————————————— 

 
 

B12

 

———————————————————————————— 

 

B11

———————————————————————————— 
1Depositional ages and environments of Middle–Upper Jurassic and Lower 
Cretaceous lacustrine deposits in southeastern Mongolia 
2 Hisao Ando (Ibaraki Univ.), 3 H. Hasegawa (Kochi Univ.), 4 N. Hasebe 
(Kanazawa Univ.), 5 N. Ichinnorov (Inst. Paleont. Geol., MAS), 6 T. Ohta 
(Waseda Univ.), 7 T. Hasegawa (Kanazawa Univ.), 8 M. Yamamoto 
(Hokkaido Univ.), 9 G. Li (Nanjing Inst. Geol. Paleont.), 10 B-O. 
Erdenetsogt (Nat. Univ. Mongolia), 11 U. Heimhofer (Leibniz Univ.) 
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B16

For reconstruct the long-term evolution of the Paleoceanographic system of 
the Japan Sea several factors should be considered such as the regional 
tectonism, global climatic context and the Milankovitch cycles. In the Japan 
Sea, the Integrated Ocean Drilling Program (IODP) Expedition 346 
retrieved core sediments covering the Miocene at two sites (Site U1425 and 
U1430). In this study, we analyzed changes in radiolarian assemblages at 
site U1425 and U1430 for reconstruct the paleoceanography of the Japan 
Sea for the late Miocene with the local tectonism, global climatic context 
and the Milankovitch cycles taken into account. Our data showed that the 
local tectonism strongly affected the sill depths of the Japan Sea connecting 
straits during the late Miocene. Indeed, our data inferred that the sill depths 
of the northern strait (between northern Honshu and Hokkaido Island) was 
likely ca. 1000 m for period older than 7 Ma. Our data also showed that the 
long eccentricity cycle (400 kyr) has probably influenced the changes in 

radiolarian assemblages for the late Miocene. Indeed, between 7 and 9.3 Ma, 
radiolarian assemblages suggested inflows of relatively “warm” water of 
the North Pacific into the Japan Sea during relatively higher sea-level via a 
probably shallow eastern strait. During the Late Miocene Cooling (5.5 -7.7 
Ma), which is a global climatic event, an important increase in subarctic 
species is recorded in the Japan Sea, inferring a cooling because of a 
probable southward shift of the subarctic front at that time. 
———————————————————————————— 

Paleoceanography of the Japan Sea during the late Miocene (IODP Exp. 
346 Site U1425 and U1430) 
Kenji Marc Raymond Matsuzaki (Univ. of Tokyo)  Takuya Itaki (AIST)
Ryuji Tada (Univ. of Tokyo), Shin-ichi Kamukuri (Ibaraki Univ.),

 Shunsuke Kurokawa (Univ. of Tokyo) 

B15
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2005 2011
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Sr/Ca

Sr/Ca
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———————————————————————————— 
1Variations in trace element concentrations of modern brachiopod shells 
2Takuya Nishio (Tohoku Univ.), 3Hideko Takayanagi (Tohoku Univ.), 4Ryuji 
Asami (Tohoku Univ.), 5Ryuichi Shinjo (Univ. Ryukyus), 6Koshi Yamamoto 
(Nagoya Univ.), 7Yasufumi Iryu (Tohoku Univ.)
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1 
2 3

4 5 6 

TSO
TSI Tridacna squamosa

TSO TSI 18Oshell

2009 8 2013 8 2010 2 2013 2
18Oshell

18OEA
18Oshell

18Oshell
18OEA

18Oshell – 18OEA –0.3 0.6‰ 0.1 0.9‰

–2.5 1.2°C –3.8 –0.5°C
4°C

 
———————————————————————————— 
1Oxygen isotope records from Tridacna squamosa shells: Toward 
establishing a reliable proxy for sea surface environments 
2Satoshi Kodama (Tohoku Univ.), 3Hideko Takayanagi (Tohoku Univ.), 
4Ryuji Asami (Tohoku Univ.), 5Osamu Abe (Nagoya Univ.), 6Yasufumi 
Iryu (Tohoku Univ.). 
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EASM ENSO

Turpen and Angell, 1971
Bicornucythere bisanensis

1700 EASM
Yamada et al., 2016 3000

EASM
 

100 mm

B. bisanensis
N2015 BC800

B. bisanensis
BC800

EASM
14C

BC800 3 Stage 
A BC800 BC100 EASM 14C 200

EASM
Stage B BC100 AD300

EASM 14C
Stage C AD300

AD1800 EASM 14C
ENSO EASM

33 BC800 AD300
EASM

  
———————————————————————————— 
1East Asian summer monsoon intensity and its relation to sun activity in the 
last 3000 yrs.2 Katsura Yamada, Kazuma Kohara (Shinshu Univ.), 3Minoru 
Ikehara (Kochi Univ.), 4Koji Seto (Shimane Univ.) 
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Brey et al., 1995 Peck and Brey, 1996 Baird et al., 2013
50

Peck and Brey, 1996

1 2

 
 
 
 
 
 
 
———————————————————————————— 
1How to estimate growth rates and ages from modern brachiopod shells  
2Hideko Takayanagi (Tohoku Univ.), 3Takuya Nishio (Tohoku Univ.), 
4Hiroshi Fujioka (Tohoku Univ.), 5Kazuyuki Yamamoto (INPEX), 6Yasufumi 
Iryu (Tohoku Univ.) 
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1Rediscovery of emerged boring bivalves at Cape Omaezaki, Shizuoka, Japan 
2Akihisa Kitamura (Faculty of Science, Shizuoka University) 
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C03

P1

 P1

platform gondolellids
Kamuellerella Spathian P1

coniform 
Kamuellerella P1

coniform

P2

Kamuellerella
P1 P2

Kamuellerella bipenate

S1 S4  S bipenate

Kamuellerella S1 S4

P1 P2

Kamuellerella M S0

Aduncodina
coniform P1 P2

P2

 
Kamuellerella S1 S4

———————————————————————————— 
1What and how did conodonts eat ? Hypothesis 2:  Conodonts with 
coniform P1 elements were vampires. 
2Satoshi Yamakita (Univ. Miyazaki) 

C02

P1

P1

platform
mid-lateral rib

platform gondolellids

gondolellids P1 platform

Albaillellaria Nassellaria

platform
gondolellids

P1

Albaillellaria Nassellaria

Entactinaria Latentifistularia Spumellaria

 
———————————————————————————— 
1What and how did conodonts eat ? Hypothesis 1: Gondolellids fed on 
radiolarians with cylindrical or conical shell. 
2Satoshi Yamakita (Univ. Miyazaki) 

C01



- 33 -

2018 年 6月 23 日日本古生物学会 2018 年年会予稿集　一般講演　（口頭発表）

Kapiti  
 - 1 

Hamish Campbell (GNS Science)5 
 

5km
10km 2km Kapiti

Kapiti Tahiririmango Point

Betraccium Cantalum
Ferresium Laxtorum (late 
Norian) (Blome et al.,1987)

Kapiti Queen Charlotte Kunga
Black Limestone

1987 Kapiti

U-Pb Kapiti South Bay

U-Pb 203Ma, 223Ma
(Adams et al., 2012)

Kapiti
(Adams et al., 2009)

Glomeropyle Capnuchosphaera
2018 3

30 Kapiti (DOC)
Kapiti

 
———————————————————————————— 
1 Late Triassic Radiolaria from phosphorite concretions, southend of 
Kapiti Island, New Zealand – Are there any high latitude endemic 
species? 
2 Yoshiaki Aita (Utsunomiya Univ.) 3 Satoshi Yamakita (Miyazaki 
Univ.),  4 Shun Muto ( Univ. Tokyo) & 5Hamish Campbell (GNS 
Science) 

C06

1Palaeobiogeographical significance of the 
Silurian and Devonian trilobites of Japan 

 

2Christopher P. Stocker, 3Mark Williams (Leicester Univ.), 4Philip D. 
Lane (Keele Univ,), 5Derek J. Siveter (OUMNH, Oxford), 6Tatsuo Oji 
(Nagoya Univ. Mus.), 7Simon Wallis (Tokyo Univ.), 8Gengo Tanaka 
(Kanazawa Univ.), 9Toshifumi Komatsu (Kumamoto Univ). 
 

Trilobites are widely represented in the Silurian and Devonian strata of 
Japan, with taxa described from the South Kitakami, Hida Gaien and 
Kurosegawa Palaeozoic terranes (see Williams et al., 2014). Here we 
present a palaeobiogeographical review of nine trilobite groups represented 
in the Japanese rock succession that have received recent taxonomic 
revision: Illaenidae, Scutelluidae, Phacopidae, Proetida, Aulacopleurida, 
Encrinuridae, Cheiruridae, Calymenidae and Lichidae. For example 
Silurian illaenids and scutelluids show generic and species links with the 
Australian segment of the Gondwana palaeocontinent (Holloway & Lane, 
1998, 2012, 2016); encrinurids show generic-level links between the three 

Japanese terranes as well as with Australia and the South China 
palaeocontinent, (Kobayashi & Hamada, 1974; Strusz, 1980); whilst 
Devonian phacopids, and possibly proetids, suggest generic-level links with 
the North China palaeocontinent (Zhou et al., 1990, 2000; Kaneko, 2007; 
Stocker et al., 2018, in press). The markedly different patterns between the 
different trilobite groups may in part reflect the fragmentary 
biostratigraphical record of Japanese trilobites, but also appears to reflect 
lithofacies and palaeoecological controls. This cautions against the use of 
the Japanese trilobite assemblages for palaeobiogeographical assessment 
without reference to their autecology and lithofacies distribution.

———————————————————————————— 
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1

2 3
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Oxford), 6 7

8Gengo Tanaka (Kanazawa Univ.), 9Toshifumi 
Komatsu (Kumamoto Univ.).
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北海道中央部三笠市に分布する中部蝦夷層群三笠層より産出した 
日本最古の珪藻化石群集1

嶋田智恵子（秋田大）2・Robert G. Jenkins（金沢大）3 ・齋藤めぐみ（国立科博）4・ 
山﨑 誠（秋田大）2・田中裕一郎（産総研）5・疋田吉識（中川町自然誌博）6 

欧米や極域では古第三紀以前の珪藻質岩が大規模に堆積しており，
保存の良い珪藻化石を用いた研究が早くから進展したが
（Strel’nikova, 1974など），日本列島では地質学的背景からそうし
た地層を欠く．このため著者らは地層の母岩ではなく挟在する炭酸
塩岩を試料として用い，比較的保存の良い珪藻化石群集を発見して
きた（嶋田ほか, 2013, 2016, 2018）．本論は，北海道中央部三笠
市に分布する中部蝦夷層群三笠層下部のメタン冷湧水性炭酸塩岩よ
り，現段階で日本最古の珪藻化石群集を得たので報告する． 
中部蝦夷層群三笠層は主として浅海性の堆積物であり，随伴する
大型軟体動物化石相にもとづき，最後期アルビアン期から後期チュ
ーロニアン期の地質年代が示唆される（安藤・小玉, 1998 など）．
市内の奔別（ぽんべつ）川中流に分布する本層のシルト岩あるいは
炭酸塩団塊からは，後期アルビアン期を指標するアンモナイト化石

群集とともに，スエモノガイ科を中心とする化学合成動物化石群集
が産出する（蟹江ほか, 1993）．同一の露頭から，著者のひとり
Jenkins によってメタン冷湧水性炭酸塩岩試料が採取され，一部が
珪藻化石分析用に供された． 
珪藻化石群集は小型円盤状と大型（＝長い）円筒状の2種が多産
し，双極状のHemiaulus や小型円盤状の Basilicostephanus などが
随伴する．先行研究で記載された南極海堆積物のアルビアン期群集
（Gersonde and Harwood, 1990）や後期白亜紀の化石記録のなかに
本論の主要2種に該当するものはなく，これらについては新種ある
いは新属の可能性も視野に，今後の検討を進める必要がある．中生
代の珪藻化石記録は，自明ながら新生代のそれに比べると乏しく，
三笠層から得られた本論の珪藻化石群集は，初期珪藻の全球規模の
進化的適応放散を理解する上で貴重であり，意義深い． 

1Albian diatom assemblage from the Mikasa Formation, Mikasa area, northern Japan. 
2Shimada, C. (Akita Univ.), 3Jenkins, R.G. (Kanazawa Univ.), 4Saito-Kato, M. (National Museum of 

Nature and Science), 2Yamasaki, M. (Akita Univ.), 5Tanaka, Y. (AIST), 6Hikida, Y. (Nakagawa 

Museum of Natural History). 

———————————————————————————— 

C09

C08

First record of rudist bivalves from Cretaceous limestone
in the northern part of Myanmar (a preliminary report)
Sano, S. (Univ. Toyama), Iba, Y. (Hokkaido Univ.),Tin Tin Latt 
(Univ. Yangon), Kubota, A. (Hokkaido Univ.), Saw Mu Tha Lay 
Paw (Myanmar Geosciences Society), Thura Oo (Univ. Monywa)

 
Rudist bivalves (Order Hippuritida) flourished in the Cretaceous 
carbonate platforms in the world ocean. However, they have not 
been known in the Indochina Peninsula, because terrestrial 
depositional environments were predominant there, causing the 
lack of information to discuss the faunal connection between the 
eastern Tethys and the western Pacific at that time. Here we 
report the first discovery of the rudists from this peninsula, and 
preliminary discuss its paleobiogeographical significances. 
  Rudists are discovered in the massive (over 100 m thick) 
limestone of the Ku Taung Limestone Member of the Thaungpwet 
Taung Formation, which crops out along the Ayeyarwady River, 
near Bhamo in the Kachin State in northern part of Myanmar. Its 
age is usually assigned to the Albian–Cenomanian, based on the 

orbitolinid biostratigraphy (Thura Oo, 2000). 
Many individuals of rudists and an oyster-like bivalve: 

Chondrodonta represent paraautochthonous occurrences in 
micritic lithofacies. Based on the preliminary identification, two 
radiolitid rudists: Auroradiolites biconvexus and Eoradiolites sp., 
and two polyconitid rudists: Magallanesia rutogensis and 
Horiopleura sp. are identified. In addition, at least two other 
rudist genera and nerineoid gastropods are also present. Such 
faunal composition is very similar to that recently reported from 
the Lhasa Block in southern Tibet (e.g., Rao et al., 2015). 
Furthermore, the presence of Auroradiolites and Magallanesia 
clearly indicate that this region belonged to the southwest 
Asian–western Pacific bioprovince at that time.  

References: Thura Oo (2000) Ph D. thesis, Univ. Yangon.  
Rao et al. (2015) Papers in Palaeont. 1: 345–399. 
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C12

Nong Prue  
 

2 Sirot Salyapongse (Mahidol Univ.)3  

 
Kanchanaburi Nong Prue

Bo Phloi  (Bunopasu, 1981) 
 (

1998 Sashida et al., 2017) Nong Prue

4

 
Nong Prue 5km 

30° 10m

2 3cm

cm 300 500g
4

Pseudoalbaillella globosa, P. 
fusiformis, Follicucullus porrectus, F. scholasticus, F. spp., Albaillella levis
Ishigaum sp. Triassocampe deweveri, T. coronata, T. sp. Pseudostylo- 
sphaera sp. P. globosa 

Fo. scholasticus Albaillella levis A. 
excelsa  (Aichison et al., 2017) 

Anisian Triassocampe coronata
T. deweveri (Sugiyama, 1997) 

  
———————————————————————————— 
1 Permian and Triassic radiolarians from brecciated chert distributed in the 

Nong Prue area, Western Thailand and their significance. 
2 Katsuo Sashida (Tsukuba Univ.), 3Sirot Salyapongse (Mahidol Univ.)  

C11

Ha Giang Province
Si Phai Pass

Toc Tat Fm
/

F/F

. 
cm 50cm

, 

0. 1~3m

  
5

29
Palmatolepis linguiformis Pa. 
triangulalis

Pa. nasuta , Pa. linguiformis , Pa. triangulalis , Pa. minuta 
minuta , Pa. glabra prima Pa. marginifera 6

. 
 
1Upper Devonian conodont biostratigraphy in Si Phai Pass, Northern 
Vietnam. 
2Toshitaka Inada (Kumamoto Univ.), 3Toshifumi Komatsu (Kumamoto 
Univ.), 4Ryota Urakawa (Suncoh Consultant Co., Ltd.), 5Takumi Maekawa 
(Kumamoto Univ.), 6Reishi Takashima (Tohoku Univ.), 7Nguyen D. Phong 
(VIGMER), 8Doan D. Hung (VNMN) 
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C16

Hauterivian
Cenomanian?

Albaillella Follicucullus
Anisian Eptingium manfredi

Hexasaturnalis hexagonus

———————————————————————————— 
1Microfossils from chert and siliceous mudstone pebbles from the Lower 

Cretaceous Ishido Formation of the Sanchu Group and the Shirasu Formation 
of the Chichibu Neogene formations, Saitama Prefecture, Central Japan 

2Masanori Ozeki, Norikazu Shimizu, Sachiko Agematsu, Katsuo Sashida (Tsukuba 
Univ.) 

C15
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Upper Turonian

135 11 BC26 UC0

UC9 26
Ps. ticiensis, Pa. appenninica, Th. Globotruncanoides, Th. Reicheli, R. 
cushmani, W. archaeocretacea, Hel. Helvetica, M. schneegansi

English Chalk
Albian/Cenomanian 

Boundary Event, Mid-Cenomanian Event I, II

Vocontian

 

———————————————————————————— 
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Ammonoidea Nautilida

6,000 250
Raup 3

3

————————————————————————————
1Constraint of specific surface area on nautilid conch 
2Takao Ubukata (Kyoto Univ.) 
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———————————————————————————— 
1Upper Cenozoic calcareous microfossil biostratigraphy in the Kikaijima 
Island, Kagoshima, Japan 
2Shun Chiyonobu, Makoto Yamasaki (Akita Univ.), 3Hiroki Matsuda, 
Masayuki Torii (Kumamoto Univ.), 4Keiichi Sasaki (Kanazawa Gakuin 
Univ.) 

C18
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 Capillicysta fusca 
Spiniferites hexatypicus 

2018

 

 Spiniferites spp.-Tuberculodinium rossignoliae 
Cleistosphaeridium ancyreum-Lejeunecysta hyalina 

Spinidinium? 
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1998 2018  

 
———————————————————————————— 
1Re-examination of a regional stratigraphic correlation of the Miocene 
sequences by dinocyst biostratigraphy in Northeastern Hokkaido, Japan 
2Keiichi HAYASHI, 3Wataru HIROSE, 4Gentaro KAWAKAMI 
(5Geological Survey of Hokkaido, HRO) 
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————————————————————————————
1 Adaptive strategy of orthid brachiopod Vinlandostrophia ponderosa: A 
likely function of zig-zag commissure 
2 Yuta Shiino (Niigata Univ.), 3 Takafumi Tsuchida (Niigata Univ.) 
è
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2

  
 

Albaillellaria normal type
swollen type Ishiga

1991 apical portion

 

Albaillellaria Albaillella sinuata
Ito and Matsuoka, 2015

 

2

 

Albaillellaria

Albaillellaria 2 Albaillellidae
Follicucullidae

Albaillellaria

Imotoella Follicucullus  Longtanella
 

Albaillellaria
Ishiga, 1991

 
 

 
———————————————————————————— 
1 Morphological characteristics of dimorphism of the Permian Albaillellaria 
(Radiolaria) 
2Tsuyoshi Ito (Geol. Surv. Japan, AIST), 3Atsushi Matsuoka (Niigata 
Univ.), 4Qinglai Feng (China Univ. Geosci., Wuhan) 

P04

P05
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micro-CT Glomeropyle
Glomeropyle bispinosa  Glomeropyle sp. 

Glomeropyle

Glomeropyle
Arrow 

Rocks Unit 6 late Anisian
Glomeropyle bispinosa Glomeropyle sp 3

CT
G. bispinosa pylome

Spine Spine pylome

(Apical Ray 4 , Basal Ray 4
) Median Bar(MB)

G. sp 3 pylome
7 (AR 4 , BR 3 ) MB

7 Spine  3
pylome 

BR Arch
G. bispinosa G. 

galagala
G. sp 3

 
———————————————————————————— 
The morphology and internal structure of the radiolarian genus 

Glomeropyle by using X-ray micro-CT: comparative study of 
Glomeropyle bispinosa and Glomeropyle sp. 
2 Ami Koyano (Kaichimirai High School), 3Yuki Kaneko (Moka 
High School), 4Ryosuke Sato (Sano High School), 5Manae Shinozaki 
(Utsunomiya Higashi High School), 6Naoko Kishimoto (Setsunan 
Univ.), 7Yoshiaki Aita (Utsunomiya Univ.) 

P07

CT Glomeropyle  
- Glomeropyle grantmackiei G. mahinepuaensis 1

( )2  
( )3 ( )4 

 
Glomeropyle

Bull Creek
Glomeroyple grantmackiei, Arrow Rocks
Glomeropyle mahinepuaensis Motutapu
Glomeropyle sp. 2 3 X micro-CT

3 D (OsiriX MD, 
Molcer Plus) 3D

 
G. grantmackiei

2 Spine
median bar(MB), 3 apical ray(3AR) 4

basal ray(4BR) AR-BR
(Arch) BR

(pylome) Arch

Arrow Rocks G. grantmackiei
 

G. mahinepuaensis 
2 7 Spine

MB, 4 AR 4 BR Arch
G. grantmackiei Arch  

Glomeropyle sp. 2
2 Spine MB

3 AR 4 BR 2 Spine AR
BR  
———————————————————————————— 
1 Internal structure of the radiolarian genus Glomeropyle by using 
X-ray micro-CT: comparative study of Glomeropyle grantmackiei and 
Glomeropyle mahinepuaensis. 
2 Sakurako Suzuki (Utsunomiya Univ.), 3 Yoshiaki Aita (Utsunomiya 
Univ.), 4 Naoko Kishimoto (Setsunan Univ.) 
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° °

———————————————————————————— 

 

 

P11

 
1 

 
2 3

4 5 6

7 8 
 

GH86-2
K 286

27–1570 m 74 10
23 33 175 

m 6000

0–1048 m 6.3–24.3
GH86-2 

150 m 6

300 m 0–1
6

0–1

15

 
———————————————————————————— 
1Spatiotemporal successions of azooxanthellate scleractinian fauna off 
San'in district. 2Mayuko Dozen (Osaka City Univ.), 3Yuki Tokuda (TUES), 
4Yoichi Ezaki (Osaka City Univ.), 5Atsushi Suzuki (AIST), 6Ken Ikehara 
(AIST), 7Hajime Katayama (AIST), 8Takuya Itaki (AIST). 
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1

3 4

5 6

M/P

M/P

6 Nagai et al., 

1999

20-5

M/P

 
1 Organic reef structures and their microbial roles immediately after the 

Early/Late Carboniferous boundary in the Akiyoshi Limestone Group, 

Southwest Japan  
2 Mitsuru Masui, 3 Yoichi Ezaki (Osaka City Univ.), 4 Koichi Nagai 

(formerly Univ. of the Ryukyus), 5 Tetsuo Sugiyama (Fukuoka Univ.),  
6 Natsuko Adachi (Osaka City Univ.) 
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P16

Floian

71 2283

226 2283 97-227μm

146-165μm

———————————————————————————— 

Structural characteritics of compound eye in swimming trilobite, 

 (Tjelnvik, 1956) 
2Hiroyasu Arakaki, Yutaro Suzuki (Shizuoka Univ.) 

P17

Utatsusaurus
Columbites-Subcolumbites

Ankitokazocaris bandoi
Kitakamicaris utatsuensis Ostenocaris K
utatsuensis

Concavicaris Kitakamicaris
Ostenocaris Concavicaris

Kitakamicaris

Ostenocaris

Ostenocaris
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4 7 m

 
AMS 14C

4,930 ± 30 yrBP 3,910 ± 30 yrBP
1998

 

9 (Schweitzer ., 

2010)  1

4 Keenan , 1998

4

 
 
 
———————————————————————————— 
1Fossil record of  from Holocene deposits in Hinuma, 
Ibaraki Prefecture. 
2Hisayoshi Kato (Natural History Museum and Institute, Chiba), 3Hiromi 
Ikezawa (Ibaraki Nature Museum) 

P19

Hyleoglomeris japonica

———————————————————————————— 
1Design of an arthropod-form with capability to roll up into a defensive 
sphere: a case study in diplopod Hyleoglomeris japonica. 
2Ayaka Usui, Yutaro Suzuki (Shizuoka Univ.) 

P20

13C 18O CL SEM

 

2 Terebratalia coreanica Laqueus rubellus 13C

18O CL SEM

 
13C 18O

13C 18O
Mn CL <0.8‰
2–29ppm

5.4‰ 2.3‰ >400ppm

Mn
AFR

13C 18O
Mn AFR

 
———————————————————————————— 
1Quantative evaluation of influence of meteoric diagenesis on fossil 
brachiopod shells from siliciclastic rock 
2Hiroshi Fujioka (Tohoku Univ.), 3Hideko Takayanagi (Tohoku Univ.), 
4Koshi Yamamoto (Nagoya Univ.), 5Yasufumi Iryu (Tohoku Univ.) 

P21



- 48 -

日本古生物学会 2018 年年会予稿集　一般講演　（ポスター発表）2018 年 6月 23 日

P22

 

 

P23

 
———————————————————————————— 
1Authigenic carbonates and burrows associated with cold-seep-depended 
assemblage from the middle Pleistocene Kakinokidai Formation, Kazusa 
Group, Chiba Prefecture. 
2Ryucihi Majimaa, Mayumi Ochia, Misa Miuraa, Makiko Hitomia, Takeshi 
Saitoa, Yuki Namikia, Yusuke Otsukaa, Hidenori Shimizua, Atsushi Nozakib, 
Masayuki Utsunomiyac, Chie Kusu1, Kei Satod, Kozue Nishidae, Shungo 
Kawagataa, Ryoji Wania, Eiko Nakamuraa. (a: Yokohama Natn. Univ. b: 
Hiratsuka City Mus. c: AIST. d: Kyoto Univ. e: Ibaraki Coll., Natn. Inst. 
Tech.) 
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, . 
 

 

 

P25

Silurian Graptolites of the Co To Islands, Northeast Vietnam 
Muhammad Aqqid Saparin, Mark Williams, Jan Zalasiewicz 

(University of Leicester), Toshifumi Komatsu (Kumamoto 
University), Adrian Rushton (The Natural History Museum, 

London), Doan Dinh Hung (Vietnam National Museum of Nature) 
 
  The lower Palaeozoic graptolite-bearing strata of Vietnam have 
been noted since the time of the French colonial era, yet most of the 
assemblages are yet to be illustrated. More recently, Vietnamese and 
Japanese geologists have examined the Vietnamese lower  
Palaeozoic succession in detail, including the Co To Formation that 
crops out over 40 islands and islets of the Co To Archipelago in NE 
Vietnam. The Co To Formation is more than 1000 m thick and 
regionally has been considered to be of Late Ordovician and 
Silurian age, though only strata of Silurian age have been recognised 
in our study. Newly collected graptolites such as Spirograptus 
turriculatus, Torquigraptus proteus, Monograptus priodon, 
Oktavites spiralis, Oktavites excentricus and Monoclimacis 
subgeinitzi identify strata that are lower Silurian (Llandovery Series) 

and further constrain the biostratigraphical age of part of the Co To 
Formation to the Torquigraptus proteus Subzone of the 
Spirograptus turriculatus Biozone, and the Oktavites spiralis 
Biozone, both of the Telychian Stage. The material likely includes 
at least one new graptolite species. 
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(Maastrichtian) , 
. Zarafasaura 

oceanis .  
27 ,    
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, 
.  

3 , 
, . , 

, 
. , 30% , , 

1/2  
Zarafasaura oceanis . Zarafasaura oceanis
2 , ,  

. , 
, . 

, Zarafasaura 
oceanis .  

, 
, . 

Zarafasaura oceanis , 
. ,  

Zarafasaura oceanis
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P31

2
HMNS2006-04-189; A

HMNS2006-04-356; B

 
A B

woven bone

fibro-lamellar tissue

A 7 B
8 9   

2  
3-6

, 5

 
———————————————————————————— 

P32

 

1965
8 1cm 7cm 3.7mm

Dendrospherulithic

Dendroolithidae

 
Kundrát 2005

Araújo 2013

Sihwa

Sihwa

 
———————————————————————————— 
First dendroolithid fossil eggshells from the Shimonoseki Subgroup, 

Kanmon Group, (late Early Cretaceous), Shimonoseki, Yamaguchi, 
Japan. Takuya Imai (FPDM, Kanazawa Univ.), Yoichi, Azuma(Fukui 
Pref. Univ., FPDM), Hirokazu Yukawa (FPDM), Fumio Takahashi 
(MFM), Kenji Yamane (Mine City) , Kenji Shinoda (Mine City), 
Yoshiharu Shimizu 
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44 12
67
100

69
%SEE %MPE

 

%SEE %MPE

%SEE %MPE

95%
BM = (EXP(2.917 x loge W + 1.022 ± 0.798)) x 1.081 BM = 

g W = mm

 
 
———————————————————————————— 
1Estimation of body mass from the calcaneum in land mammals 
2Takehisa Tsubamoto (Ehime Univ.) 
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P40

 

Hipparion 8 Ma
Selenoportax vexillarius Pachyportax latidens

Helicoportax sp. 6–4 
Ma

Palaeoreas sp. Selenoportax vexillarius

Selenoportax falconeri Pachyportax giganteus Tragoportax sp.
Proleptobos birmanicus Sivaportax dolabella

4–3 Ma Proleptobos birmanicus Sivaportax 
dolabella

8 4 Ma 3 Ma

 
 
 

———————————————————————————— 
1Isolation process of bovid assemblages during the Neogene of Myanmar. 
2Yuichiro Nishioka (Waseda Univ.), 3Masanaru Takai (Kyoto Univ.), 
4Takehisa Tsubamoto (Ehime Univ.), 5Naoko Egi (Kyoto Univ.), 
6Thaung-Htike (Meiktila Univ.), 7Zin-Maung-Maung-Thein (Magway 
Univ.) 

P41

———————————————————————————— 
1The first whale fossil from the Osaka Group (middle Pleistocene) 
2Yoshihiro Tanaka (Osaka Mus.Nat. Hist.), 3Hiroyuki Taruno (Osaka 
Mus.Nat. Hist.) 
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HP1

 
 

 

 

Yabe and Eguchi 1942  1963

 

40

2 2038
Cairns and Kitahara 

2012

3 4
5 11

 
2 1

Rhizotrochus 2
12 13

Rhizotrochus tuberculatus
Rhizotrochus sp. 

40 2
Endopachys grayi 5

Anthoblast mode

 
           

Discoveries of solitary scleractinian corals in the middle Pleistocene
Paleo-Tokyo Bay. 
Kouhei Ueda, Kazuhito Kayamoto Shisei Miyazaki Chiba Prefectural 

Kisarazu High School . 

HP2

 

     
    
   

HP3
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