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表紙の図の説明

Explanatory note for the cover image

Two diagrams showing Big-5 mass extinction events of the Phanerozic (A: Sepkoski, 1984, B: 
Alroy et al., 2008; Cm: Cambrian, O: Ordovician, S: Silurian, D: Devonian, Cb: Carboniferous, P: 
Permian). Note that the first three events occurred during the Paleozoic under the scent of 
global cooling. The greatest revolution of land vegetation (colored in green) took place in 
mid-Paleozoic to change the atmospheric composition, in particular, to drop the partial 
pressure of CO₂ for nearly one order of magnitude.  Mechanism of repeated global cooling 
and relevant extinction cannot be explained solely by the suppression of atmospheric 
greenhouse effect, which is extremely popular among current researchers, but probably by 
something else. New challenges are need.  From Isozaki (2019) in Yamagishi et al. eds., 
Astrobiology, Springer.
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シンポジウム1

系統樹から進化を探る
―系統比較法の古生物への適用

Exploring evolution from phylogenetic trees: 
Applying phylogenetic comparative

methods to palaeontology

コンビナー：久保泰
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Flexible statistical modeling by phylogenetic comparative 

methods  

Nobuyuki Kutsukake (Sokendai) 
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phylogenetic comparative method PCM

PCM

PCM
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Hunt and Slater 2014 PCM

PCM

 

3

Stephen J. Gould

Gould 1974 20

Gould 

and Lewontin 1979, Gould 2002 Gould

Cervini

Gould

 

Gould

PCM DNA

Lister et al. 2005 Gould

Reduced Major Axis 

Regression

Hansen and Bartoszek 2012

PCM  

photogrammetry

25

568 48

PCM

40% Gould

10%

17%

Gould  

 

––––––––––––––––––––––––––––––––––––––––––

Sexual selection and extinction of the Irish elk  
Masahito Tsuboi (Lund University)
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–––––––––––––––––––––––––––––––––––––––––– 
1 Revealing the skeletal evolution of crocodylians using 
phylogenetic comparative methods. 
2 Masaya Iijima (Clemson University, USA; Nagoya 
University Museum) 
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Processes of speciation, extinction and phenotypic evolution in dinosaurs1

Manabu Sakamoto (University of Lincoln)2
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シンポジウム 2

古生代生物進化研究ルネッサンス：
多様化と絶滅

Renaissance of Paleozoic evolution studies:
 radiation and extinction

コンビナー：磯崎行雄・小宮剛・澤木佑介
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and chemical cycling in an ecosystem. In modern marine 
environments, the trophic level that ultimately supports all 
others in an ecosystem consists of autotrophs, the primary 

carnivores and tertiary consumers. Detritivores or 
decomposers connect all trophic levels. Therefore, 
primary producers and decomposers play a central role 

the trophic levels eventually to detritus and then cycle 
back to primary producers. Such complexity of marine 
ecosystems has been built since the Cambrian explosion 

the early Cambrian marine ecosystems appeared to have 
been as complex as many modern marine ecosystems, at 
least in terms of their trophic relationships. 

is a four-dimensional integrity of biotic and abiotic 
components and has been evolving since life origin. 

time to time, and places to places. Chengjiang ecosystem 
merely represents a small piece of marine environment 

ecosystem of the earliest Cambrian? In the past much 
attention has been paid to evolutionary and ecological 

established during the Cambrian explosion, largely 
because they are microorganisms that have less potential 
of preservation or discovery. In addition, previous 
investigations on abiotic (environmental) components of 

ash layer dated as ca. 535 Ma in age, in eastern Yunnan, 

siliceous cementation are responsible for the preservation 
of microbial structures. Three types of microbial remains, 

light illuminations, have been found in our samples:
(1) Girvanella that built microbial mats constitute primary 

Girvanella in diameter) found 
in cryptic environments (e.g. shell cavities and interstitial 
spaces) inaccessible to light are possibly mold hyphae and 
thus likely represent decomposers; Spheroids resembling 
yeasts are also found in micro-spaces inaccessible to light, 

and hence are assumed to play a crucial role in phosphorus 

surface, small shelly fossils are extremely abundant. 

is one of the long expected trace maker at the earliest 

fossil bed are mostly herbivores (primary consumers). 

earliest Cambrian fossil bed imply that (1) the microbial 

Cambrian marine ecosystems is recordable and remains to 
be investigated; (2) The complexity of marine ecosystems 
during the interval of Cambrian explosion is heterogeneous 
in time and space. Therefore, to better understand the 

evolution (producers, decomposers and consumers) and 

Ecosystem reconstruction during the Cambrian explosion: a working hypothesis 

Xingliang Zhang 
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Evolution of the Early Paleozoic plankton from the Paleo-Asian Ocean 
and its marginal seas: evidence from the Gorny Altai

Olga T. Obut1,2

1

RAS), Novosibirsk, Russia; 2Novosibirsk State University

et al., 2001; Dobretsov, 2003; Safonova et al., 2012; Xiao et 
al., 2015, etc.), so that remaining fragments of its sedimentary 

The strongly tectonically deformed structures of the Altai-

of the CAOB are situated in the south of West Siberia. The 
Gorny Altai, formed by several stages of tectonic movements, 

the oceanic seamounts, volcanic arcs, accretionary complexes 

groups: radiolarians, conodonts and graptolites. 

Botoman (Cambrian Series 2, Stage 4) siliceous-carbonate 

genera Parechidnina, Altaiesphaera and Archeoentactinia 

1988) Early Cambrian radiolarians from the Bateny Ridge on 

Inaniguttidae (genera Inanigutta, Inanibigutta
from the siliceous shale and chert of the Zasur

accumulated in rather deep oceanic environments. Better 

siliceous mudstone and chert of the Khankhara and Tekhten  

are represented by more diverse assemblages including genera 
Secuicollacta, Borisella, Protoceratoikiscum, Kalimnasphaera, 
Inanigutta (families Secuicollactidae, Entactiniidae, 

accretionary complexes and shelf sediments in Central and East 

yet in Silurian of the Gorny Altai. 

Zasur

assemblages composed of typical for the Furongian series 
genera Westergaardodina, Proconodontus, Muellerodus, 
Furnishina, Eoconodontus and Cambrooistodus. Early 
Ordovician (Tremadocian-Floian) Zasur ya Series conodonts 

Iapetonudus sp. and Iapetognathus sp., 

of the Kamlak Fm. in the central Gorny Altai (Sennikov et 

2013). They are reported mainly from shelf carbonates of the 

2000; Tolmacheva et al., 2001; Tolmacheva , 2014, etc.).

of the Gorny Altai (Sennikov et al., 2008; 2013; 2018; 2019a,b; 
Sennikov, 2013). 
   The early history of the planktonic groups inhabited Altaian 
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  The term Cambrian explosion
term (GOBE) 

the Cambrian substrate revolution, the Ordovician 
plankton revolution,  the Ordovician bioerosion 
revolution, or the Devonian nekton revolution.

appears therefore as a suite of extraordinary and 
spectacular events

series of revolutions, or just a single long-term radiation 
event. 
  The analyses of more complete databases, including all 
fossil groups and all palaeogeographical areas (that are 
not all covered by the currently used datasets, such as the 

the statistical methodology used to construct the diversity 
curves, they are either smooth or display different steps, 
indicating a cascading trend.
  The Cambrian explosion
surely not an explosion of life. The triggers of the 

of the Cambrian (initiated at approximately at the base of 
the second, unnamed stage of the Cambrian) are diverse, 

any particular dramatic environmental change that can 
be linked to the explosion. On the other hand, it is 

Cambrian 
explosion.

initiated and related to a complex interaction of enabling 
parameters. 
  The massive increase of diversity of the planktonic 

at the Cambrian-Ordovician boundary, but clearly 
initiated already in the late Cambrian, has been named 
the Ordovician plankton revolution. Similarly to the 

Cambrian explosion, changing tectonic or volcanic events, 
or drastic sea-level changes have not been reported for this 
interval, but it has been suggested that it is related to a 
possible global oxygenation event. 
  The (GOBE) 

Ordovician radiation (or the 

term event, as it cannot be linked to a single geological 
event, even if some authors attempt to do so, by promoting 
a much shorter GOBE. It is important to note that in 

spanned the entire Ordovician, and covering all fossil 
groups over all palaeocontinents. The recently proposed 
shorter GOBE is based on limited datasets that do 
neither cover all fossil groups, nor all palaeocontinents. 
  Amongst the different potential environmental and 
geological triggers for the GOBE, a long-term sea-level 
rise appears to be generally linked to the continuous and 
sustained rise of the Cambrian-Ordovician biotas. In 
addition, palaeogeographical changes indicate the long-

supercontinent Rodinia into smaller microcontinents 

  Our studies of biodiversity patterns throughout the 

Explosion and the GOBE may be linked to a trajectory 
driven by larger-scale geological processes originating in 
plate kinematics. 

evolutionary process, and not a series of explosions, 
revolutions and events. 

No Cambrian Explosion and no Ordovician Event : 
a single long-term early Palaeozoic radiation

Thomas Servais
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but only one of these may be a mass extinction. Much 
evolutionary turnover took place among tetrapods during 

a single mass extinction at the Artinskian-Kungurian 

USA) indicates a succession of extinctions spread out from 

Olson s gap remains a hiatus in the global record of 

( Olson s extinction ) has been based on compressing 

and Olson s gap into one event. 

is the dinocephalian extinction event near the end of 

dinocephalians and a major restructuring of tetrapod 
communities. In the Karoo basin of South Africa, this 
extinction is the loss of at least 64% of generic diversity. 

of the diversity drop and ecological severity of the late 

extinction that took at least 250,000 years and culminated 

Earth, so the extinction of  10 tetrapod genera in the 

has long been contradictory, but most paleobotanists 

Mesophytic

Changhsingian), not a single mass extinction of land 

  Some have argued for a substantial extinction of land 

extinction event. Studies in north and south China identify 

are not robust, and no major clade extinctions took 
place. It seems possible that these are local or regional 

Clearly, more research is needed here. Some studies have 

of herbaceous lycopsids throughout the Early Triassic. 

at about the Induan-Olenekian boundary. It represents 

the insect fossil record lacks the stratigraphic density 
necessary to evaluate the precise timing of extinctions 

  Of the so-called

coeval mass extinction on land and sea. This is not the 

extinctions are likely the end-Guadalupian extinctions.

Nonmarine Permian extinctions and non-extinctions
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biodiversity decline, non-biological environmental 
change on global scale is needed for a trigger; nonetheless, 

  Among the four episodes, the end-Ordovician and end-
Guadalupian extinctions best share similarities in multiple 
non-biological phenomena; e.g., global sea-level drop, 

end of geomagnetic superchron. In particular, the similar 
order of magnitude in sea-level drop of over 100  m recorded 

events. Some biological phenomena detected in fossil 

plants in the Devonian-Carboniferous. The development 

via photosynthesis irreversibly decreased atmospheric 
CO2.  Thus the CO2-relevant greenhouse effect alone 
could not drive sea-level drop of the same magnitude at 
the end-Ordovician and end-Guadalupian timings. This 

trigger global cooling regardless of atmospheric CO2.

for introducing an alternative extinction scenario; e.g. 

impacts on Earth s climate, in particular, global cooling by 

star-burst events detected in the Milky Way Galaxy by 
astronomical observations apparently coincide in timing 

3He from 

radiolarians (Onoue et al., 2019). The same analyses are 
needed for other extinction cases to prove or disprove the 

 Causes of extinction can be grouped into four 
categories in hierarchy, from small to large scale: i.e.,

planet

likely have appeared under stronger controls of agents 
of Category 4. The study of mass extinctions on the 

perspective.

References:

in reference to hierarchy of causes.  In Yamagishi, A. and 
Astrobiology-From the origins of life 

to the search for extraterrestrial intelligence

3He 

Global chilling and two Paleozoic extinctions (Ordovician and Permian):
no bolide impact nor LIP volcanism
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 mid-Brunhes 

 Coral Triangle 

 Coral Triangle 

Greenland-Iceland-Faeroe Ridge 

 out-of-the-

tropics

1Marine Ecosystem history: an ostracod perspective 
2Moriaki Yasuhara (The University of Hong Kong)

1

2
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A06

———————————————————————————— 
1A foss l
City, Hyogo, Japan. 2Tadahiro Ikeda, Hidetoshi Ota, Haruo Saegusa, 
Katsuhiro Kubota, Kenji Ikuno, Tomonori Tanaka, Kumiko Handa (Univ. 

 3Kohei Tanaka (Univ. of 
Tsukuba) 

A05

±

±

±

———————————————————————————— 

 

A04
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1 

 
2 3

4 5

6 7 
 

Trionychidae

1985
171 mm

CT

Trionyx miensis Okazaki and Yoshida 

(1977)

Pelodiscus

 
————————————————————————————— 
1Soft-shelled turtles (Order Testudines: Family Trionychidae) from the 
Pliocene deposits of Japan. 
2Ren Hirayama (Waseda Univ.), 3Keiichi Takahashi (Biwa Lake 
Museum), 4Ryohei Nakagawa (Mie Prefeture Museum), 5Soichiro 
Kawabe (Fukui Prefectural University), 6Hideki Endo (Univ. Mus., 
University of Tokyo), and 7Yusuke Ando (Mizunami Fossil Museum) 

A09

1 

 
2 3

4 5

6 
 

Megalochelys
20

Shweboemys pilgrimi Swinton, 1939  
2017 11

NMMP-KU-IR-5300
10 cm 1 m

Shweboemys pilgrimi 
Swinton, 1939 Shweboemys

Podocnemididae
 

 
————————————————————————————— 
1A new side-necked turtle (Order Testudines: Infraorder 
Pleurodira) from the Neogene of Myanmar. 
2Ren Hirayama (Waseda Univ.), 3Teppei Sonoda (Fukui 
Prefectural Dinosaur Museum), 4Masanaru Takai (Primate 
Research Institute, Kyoto Univ.), 5Thaung-Htike (Yangon Univ.) 
and 6Zin-Maung-Maung-Thein (Magway Univ.) 

A08

A07
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1 A review of laws of evolution
2 Norihisa Inuzuka (Palaeo-Vertebrate Laboratory)

A10



- 28 -

日本古生物学会第 169 回例会予稿集　一般講演　（口頭発表）2020 年 2月 9日

————————————————————————————

A13

 
 

 

A12

 

 

 

A11



- 29 -

2020 年 2月 9日日本古生物学会第 169 回例会予稿集　一般講演　（口頭発表）

A16

A15
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A19

デスモスチルス類の感覚機能の進化と生態の変化 
‒Desmostylidae のデジタルエンドキャストを基に‒1 

松井久美子（九大博・学振CPD）2・Brian Beatty（NYIT）
3・澤村寛（足寄動物化石博）4・安藤達郎（足寄動物化石博）

5・對比地孝亘（科博・東大院理）6

 
 哺乳類はその進化の過程において爬虫類や魚類と比べて体サ
イズに対し，非常に大きな脳を進化の過程で獲得している．海
棲哺乳類についても例外ではなく，いずれも大きな脳を有して
いる．特に鯨類，その中でも歯クジラ類は哺乳類の中でも二番
目に大きいと言われるほどの大きな脳を持っているが，この脳
の大型化は Eocene–Oligocene 境界で起こったことが知られてい
る．一方で海牛類はその系統上あまり大きな脳形態の変化を見
せていない．鰭脚類では嗅球の退縮等の構造の変化があるもの
の，鯨類や海牛類と比較して海洋進出の時期がかなり遅い分類
群であることもあり，鯨類に見られるような大きな変化は起き
ていない． 
 デスモスチルス類（Mammalia: Desmostylia）は漸新世から中
新世の環太平洋北部沿岸地域に生息していた海棲哺乳類であ

り，8 Maまでには完全に絶滅した．本研究ではこの分類群の中
でも特に比較的良質な頭骨標本の多い Desmostylidaeの 4属 5標
本についてデジタルエンドキャストを作成し，その形態を比較
した．その結果，Desmostylida の中でも、基盤的な種と派生的
なものの間には，大脳の相対的なサイズに明瞭な違いがあるこ
とが判明した．また嗅球は、基盤的な種から派生的な種へと，
急速に縮小している傾向があった．以上のことより，
Desmostylidae においては，比較的短期間での急速な情報処理能
力の向上と嗅覚の退縮が起こったことが推測される．このこと
はこの分類群の海生適応が急速に進んだ可能性を示唆する． 
———————————————————————————— 
1Sensory evolution and ecology of Desmostylia based on digital cranial 
endocasts of Desmostylidae. 2Kumiko Matsui (The Kyushu University 
Museum and JSPS CPD), 3Brian L. Beatty (New York Institute of 
Technology), 4Hiroshi Sawamura (Ashoro Museum of Paleontology), 
5Tatsuro Ando (Ashoro Museum of Paleontology), 6Takanobu Tsuihiji 
(National Museum of Nature and Science and the University of Tokyo) 

A18

2
8

2019 3

11 2

2 3

22
10

3

————————————————————————————
1 The n
Paleoparadoxia
2 )

A17

Desmostylidae
 CPD Brian Beatty NYIT
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A21

A20
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2-3

———————————————————————————— 
1 Detecting isotope effect on maternal milk in breath CO2 of small 
mammals.2Yuri Kimura (NMNS), 3Keita Yamada (Tokyo Institute of 
Technology), 4Azumi Seki (HAMRI), 5Nozomi Suzuki (Tokyo Institute of 
Technology), 6Seike Kazuma (Saitama Prefectural Museum of Nature). 

B03

B02

———————————————————————————— 

B01
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Phacosoma japonicum

Sato 1994

progenesis-hypermorphosis

B06

————————————————————————————

B05

(Kunimatsu et al., 2007; Nakatsukasa et al., 2010)
 (2011)  (in prep.) 

6  ( ) 10
OPC  (Evans et al., 2007) 

 
OPC Evans et al. (2007) OPC

Vulcaniscurus africanus
Thryonomyidae gen. indet. sp. A & sp. B  ( ) 

 Sciuridae gen. et sp. indet.
 Abudhabia sp.

 Afrocricetodon songhori korui
 Thryonomys sp.,  Hystricidae gen. et sp. indet.

( ) Nakalimys lavocati 
 Paraulacodus johanesi

139
 (Kingdon, 1997) 7

3  (Thryonomys sp. Thryonomyidae gen. indet. 
sp. A & sp. B) 2

 
————————————————————————————— 
1 Dietary reconstruction of fossil rodents from the Nakali Formation, 
northern Kenya. 
2Kana ARIMURA (Kagoshima Univ.), 3Yoshiki TANABE (Kagoshima 
Univ./Tottori Prefectural Museum), 4Hideo NAKAYA (Kagoshima 
Univ.),5Mayu ONODERA (Kagoshima Univ.), 6Yutaka KUNIMATSU 
(Ryukoku Univ.),7Masato NAKATSUKASA (Kyoto Univ.) 
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B09

Isotelus maximus
35

F C 30
SF SC 60 MF 60 F FC

C

SF MF F FC

FC
FC

SC

 
 

1Distribution pattern of sensory rudiments neighboring the mouth of 
trilobite: a case study of hypostome in Isotelus. 
2Koudai Hirano , 3Yuta Shiino (Niigata Univ.) 

B08

Pecten albicans
P. naganumanus 1 

 

2 
 

Pecten albicans P. 
naganumanus

 
P. naganumanus

25 Pecten albicans 1  
P. naganumanus

2 3
2 3

2

 

2 3
a5, a4, a3, a2, a1, c, p1, p2, p3, 

p4, p5 P. 
naganumanus

 a5, a4, _ , a2, a1, _ , p1, p2, 
_, p4, p5  

Pecten albicans
P. naganumanus  

9 18 10
64 11 18

11

a3  
P. 

excavatus  
———————————————————————————— 
1 Relationship between number of radial ribs and radial coloration in 
pectinid bivalves, Pecten albicans and P. naganumanus 
2Yasuo Kondo (Kochi University) 
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Conidae
Gong et al. (2012)

1. 

μm

2.

3.

 
1Theoretical studies of a model for pigmentation patterns on Molluscan 
shells: problems and solutions in estimating ancestral patterns 
2Hideaki Sato, 3Takenori Sasaki (Univ. of Tokyo) 

B16

Periploma besshoense 
(Yokoyama) P. yokoyamai Makiyama 1 

2 
 

Periploma besshoense (Yokoyama) P. yokoyamai Makiyama

P. besshoense Tellina 
besshoensis Yokoyama, 1924

P. yokoyamai Yokoyama (1927) T. 
besshoensis Makiyama (1934)

Makiyama P. yokoyamai P. besshoense

 
P. besshoense

15

92mm
 

P. yokoyamai
Yokoyama (1927) 7

 
P. besshoense P. yokoyamai

 
P. besshoense Aelga Slodokewitsch, 1935 Aelga

Periploma Aelga
Periploma

 
____________________________________________________________ 
1Fossil periplomatid bivalves, Periploma besshoense (Yokoyama) and P. 
yokoyamai Makiyama: their shell morphology and taxonomy 
2Yukito Kurihara (Mie Univ.) 

B15

———————————————————————————— 
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B19

 

 

B18

Raup

3

6

3
120 139

2 3

Cravenoceras-mode
2 3

Raup

————————————————————————————
1 A theoretical morphologic model of
ammonoids 
2Takao Ubukata (Kyoto Univ.) 
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C03

 
Albian U Pb 1 

2 3 

4 5 
6 7 

8 9 

Yamada and Sano, 2018 
Mem. Fukui Pref. Dino. Mus.

Sakai et al., 2019 Cret. Res. in press
U–  

209 238U 95%conf.
109.6 ± 2.2 Ma 110.0 ± 0.8 Ma 19

109–  Ma
109–100 Ma 2015

Nagata et al., 2018 Mem. Fukui Pref. Dino. Mus.
110–100 Ma

2015 Kusuhashi 
et al., 2013 Proc. Royal Soc. B  al., 2019 
Int. Geol. Rev.  

Albian
2015

 
 
———————————————————————————— 
1 Albian U–  dates from the Tetori Group in Gifu and Fukui 
prefectures, Japan 
2 Nagata, M., 3 Kubomi, K., 4 Ota, H., 5 Sakashita, T. (Univ. Toyama), 6 

Sakai, Y. (Ono City Board of Education),  Kuroshima, K. (Hiroshima 
Univ.), 8 Yamamoto, K. (Nagoya Univ.), 9 Otoh, S. (Univ. Toyama) 

C02

Anabrites 
trisulcatus-Protohertzina anabarica
Paragloborilus subglobosus-Purella squamulosa

Acanthocasis orthocanthus-Protohertzina 
anabarica  2. Halkieria-Pteromus 3. Ocruranus 
finial-Yunnanopleura biformis 4. Paracarinachites 
sinensis-Oelandiella korobkovi 5. Obtusoconus-Conopoconis 

6. Igorella-Bemella simplelx 

———————————————————————————— 

 

 

C01

Albian  U–Pb 
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C06

Ammonia beccarii
RNA

67M de novo

———————————————————————————— 

, 
’

 
 

C05

” ”
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We reported the Lower Triassic conodont assemblages which belong to 
genus of Clarkina from the Lower Triassic (Griesbachian) pelagic black 
claystone bed of the North Kitakami Belt in northeastern Japan (Akkamori 
section-5; Takahashi et al., 2019). In this horizon, four fossil assemblages 
include a paired segminiplanate-formed P1 element (Clarkina) were 
recovered, which have fully or partially preserved the original components 
of conodont elements.  
 It is noteworthy that these fossil assemblages preserve probable 
impressions of ‘eye’ like sensory organs which were replaced by 
aggregations of silicate, phosphate, and sulphide minerals. Fossilization 
process of these soft tissue impressions of conodont animals could be 
explained in the following. (1) Soft tissue buried in the sediments starts to 
decay, decreasing the pH via agents such as organic acids and sulphur 
reduction. (2) In such low-pH regional environments, silica clastic materials 

(e.g. quartz and clay) then attach to organic soft tissue surfaces, which then 
became coated with silicates. Authigenic minerals such as phosphate, clay, 
and sulphides also formed under these acidic and reductive conditions. (3) 
Following the maturation process (diagenesis), the replication of soft tissue 
was stabilised, and most of the organic materials are lost.  
 The occurrence of several sets of fossils that retain the original positioning 
of the conodonts' elemental apparatuses, as well as the original presence of 
soft tissue, may be attributed to the process by which the conodonts' bodies 
were transported to the deep seafloor, and by which the activity of agents of 
decomposition was inhibited in near-abiotic sediments under 
anoxic conditions in the pelagic deep sea during the earliest Triassic. 
 
Reference: Takahashi et al., 2019. Palaeogeogr. Palaeoclimatol. Palaeoecol. 524, 
212–229.  
———————————————————————————— 
1Possible fossilization process of the soft tissue imprecation of conodont 
animals from the earliest Triassic black claystone in the pelagic deep-sea. 
2Satoshi Takahashi (Univ. Tokyo), 3Satoshi Yamakita (Miyazaki Univ.), 
4Noritoshi Suzuki (Tohoku Univ.)  

C08

(CP )
Glomeropyle grantmackiei

(Pylome)
Glomeropyle

10 Glomeropyle

Glomeropyle

Ar+

CP
SEM

Ar+ CP

Ar+

CP

Ar+

10
Cross section Polisher IB-19530CP (JEOL Ltd.)

Glomeropyle grantmackiei 10
Ar+

Glomeropyle

Ar+ ion processing – application for Glomeropyle grantmackiei

C07



- 42 -

日本古生物学会第 169 回例会予稿集　一般講演　（口頭発表）2020 年 2月 9日

 

C11

———————————————————————————— 

 

 

C10

Larger Benthic Foraminiferal Turnover and 
Paleocene-Eocene Thermal Maximum along the Northern 

Indian plate margin, Eastern Tethys (Pakistan) 
KAMRAN, Muhammad (CUGB)1 XI, Dangpeng (CUGB)1  
FRONTALINI, Fabrizio (UdSdU)2 JIANG, Tian (CUGB)1  

QING, Zuohuan (CUGB)1 WAN, Xiaoqiao (CUGB)1 

-
the most pronounced paleoclimatic event that resulted in 
pronounced changes in paleoclimate and biota. The Salt range of 

eposits and 
marine foraminiferal biota. Detailed foraminiferal analyses of the 

l Turnover 

turnover divides foraminiferal assemblages of 

4 (SBZ4) dominated by the ranikothalids, miscellanids, 
lockhartinids, and Kathina from those of SBZ5 initial dominated by 
nummulitids, assilinids, discocyclinitids and milliolitids. Our data 

and interpreted as the response of larger foraminifera to it.  
 
———————————————————————————— 
1Muhammad Kamran, Dangpeng Xi, Tian Jiang, Zuohuan Qing and 

(School of Earth Sciences and Resources, China 
University of Geosciences, Beijing)  
2 rontalini (

ino)  
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Kitamura et al., 2019, Estuar. Coast. Shelf Sci. 226, 106256. 
https://doi.org/10.1016/j.ecss.2019.106256 

Shimazaki et al., 2011, J. Geophys. Res. Solid Earth 116, B12408. 
https://doi.org/10.1029/2011JB008639. 
———————————————————————————— 
1 Identifying storm surge deposits in the muddy intertidal zone of Ena Bay, 
Central Japan. 
 
2Akihisa Kitamura, Yuka Yamamoto (Shizuoka Univ., Science), 3Kenji 
Harada (Shizuoka Univ., CIREN), 4Takashi Toyofuku (JAMSTEC) 
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High-resolution calcareous nannofossil biostratigraphy at Ocean 
Drilling Program Site 1146 in the South China Sea 

 
Sara Emanuel1, Tokiyuki Sato2, Shun Chiyonobu2 and Yasufumi 

Iryu1 

We refined calcareous nannofossil biostratigraphy by analyzing high 
resolution samples from Oceanic Drilling Program (ODP) Site 1146A in 
the South China Sea. We identified 14 calcareous nannofossil 
datums/events and were calibrated with the available oxygen isotope 
stratigraphy data. The datums/events show good agreement in their timing 
and order with those in previous studies, though some of the datums/events 
display discrepancy among authors. The first occurrence (FO) of Emiliania 
huxleyi is observed in marine isotope stages (MIS 6) due to a poor 
preservation state and dissolution, which make it difficult to identify this 
species below stage 6. The last occurrence (LO) of Pseudoemiliania 
lacunosa located in a peak above MIS 12, indicating the presence of 
reworking of this taxa in the South China Sea. The last and first occurrences 
of Reticulofenestra asanoi are correlated to MIS 22/23 transition and MIS 

34, respectively. We refined the previous calcareous nannofossil 
biostratigraphy in the South China Sea by defining large and medium-size 
gephyrocapsaid taxa. The new bioevents we introduced are: (1) FO of 
Gephyrocapsa carribeanica (2) FO of Gephyrocapsa oceanica at MIS 56, 
(3) FO of large Gephyrocapsa at MIS 46, (4) LO of large Gephyrocapsa at 
MIS 37, and (5) FO of Gephyrocapsa parallela at MIS 29. We identify the 
exit or FO of Calsidiscus macintyrei at ~11.5 m above the entrance of 
medium-size Gephyrocapsa and correlated it with MIS 57. In addition to 
these events, another four evolutionary exit events of Discoaster taxa were 
identified. They were the LO of D. brouweli, D. pentaradiatus, D. surculus 
and D. tamalis.  
———————————————————————————— 
1Tohoku Univ., 2Akita Univ. 

P01

 
1 

2 
 

Kamata 1996 2001  

Ito 2019

12

 

2003 Ito 2019
3 m 8 mm

182 mm   

64
1

Parafollicucullus 
sakmarensis P. scalpratus 
Jones) P. postscalpratus (Ishiga) P. rhombothoracatus (Ishiga and 
Imoto) 

 
 

Ito 2019 Bull. Geol. Surv. Japan 70 225– Kamata 1996 Sci. 
Rep. Inst. Geosci., Univ. Tsukuba, Sec. B: Geol. Sci. 71 –

2003 109 648–660 2001
no. 12 113–   

———————————————————————————— 
1Ci  from a section composed of chert 
in  
2Tsuyoshi Ito (Geological Survey of Japan, AIST) 

P02

Kaka Point Willsher Group 

Kaka Point
Willsher  Group

-
Kaka Point (KPSB) (Campbell et al., 2003, 
Campbell, 2019) Hori et al.(2003) Willsher  Group
Kororo Glomeropyle G. aurora, G. bispinosa, G. 
campbelli, G. grantmackiei, G. mahinepuaensis, G. waipapaensis  
Poulpus(?) caveaformis, Zevius (?) aff. yaoi, Parentactinia cf. pugnax

Potiki Siltstone Glomeropyle grantmackiei, G. 
mahinepuaensis, G. waipapaensis, Plafkerium antiquum, Thaisphaera(?) igoi

Paul et al.(1996)
Willsher Bay Potiki Siltstone

 Neospathodus homeri , 

 (Olenekian)
Paul et al. (1996)

Neospathodus homeri Chiosella timorensis (
) (early Anisian)

Kaka Point Tilson 
Siltstone

Kaka Point North 
Psuedostylosphaera Plafkeriu Glomeropyle Entactinaria

Spumellaria Glomeropyle bispinosa

Glomeropyle  

Middle Triassic Radiolaria from phosphorite and calcareous 
concretions from the Tilson Siltstone of the Willsher Group exposed 
along Kaka Point, South Island, New Zealand 
2 Mizuki Sato (Yaita East High School), 3Sakurako Suziki (Utsunomiya 
Univ.), 4 Shun Muto (AIST) and 5 Yoshiaki Aita (Utsunomiya Univ.) 
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P04

CT CP Glomeropyle  
 - 3D 1 

( )2 ( )3

( )6 
 

Glomeropyle

7
8 10

 
Glomeropyle

Pylome( )

Glomeropyle
 

Glomeropyle grantmackiei  Glomeropyle aurora 2
X Micro-CT

3D Molcer Plus
Ar+

CP
2

 
Glomeropyle grantmackiei

7 Spine( )
Median Bar(MB) MB 3 Apical 

Ray(AR) 4 Basal Ray(BR) AR-BR Arch

BR 1 (BR1) Pylome Spine
Spine AR BR

 
G. grantmackiei G. aurora

 

P05

ø Å ø
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1 

2 3 4 
 

Igo, 1964; Kobayashi and Hamada, 1987

 

1,100 m

1 km 36°16’26” N, 137°21’49” E

 
Pugilis sp. Marginatia sp. Fluctuaria 

undata (Defrance, 1826) Fluctuaria sp. Actinoconchus sp.
Imbrexia sp. 5 6

Fluctuaria undata Marginatia sp.
Imbrexia sp. Tournaisian Visean

Lazarev et al., 2003; Carter, 2006 Pugilis
Visean Serpukhovian Brunton et al., 

2000 Visean
Visean

Igo, 1964; Kobayashi and 
Hamada, 1987  
———————————————————————————— 
1Early Carboniferous brachiopods from pyroclastic rock of the Hida Gaien 
belt in the Hongo area, Gifu Prefecture, central Japan 
2Keisuke Suzuki (Niigata Univ.), 3Tazawa Junichi Niigata City , 4Yukio 
Miyake (Takayama City) 

P10

 

 

 

Orbiculoidea sp. Discinidae 
gen sp. indet. 2

Orbiculoidea sp.

1cm

convex-
convex-up Discinidae 

gen sp. indet. convex-up

convex-up Discinidae gen sp. indet.

convex-up

 
 

1Morphology and taphonomy of discinid brachiopods 
2Masao Masunaga (Niigata Univ.), 3Yuta Shiino (Niigata Univ.) 

P11
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————————————————————————————
�Taxonomy and ecology of brachiopod Terebratulina in off-Tokai, Japan 
�Chinatsu Sasaki (Niigata Univ.), �Yuta Shiino (Niigata Univ.), �Takami Nobuhara 

(Shizuoka Univ.), �Yuji Ito (Shizuoka Univ.), �Ryoya Kato (Shizuoka Univ.) and 
	Ken Ikehara (AIST)
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1

2 3 
 

Yamada and Sano 2018

 

1983
Pseudaganides

Kummel 1956 1964

 
Sato et al. 1963

4
Pseudoneuqueniceras yokoyamai Assemblage Zone
Bathonian Kepplerites japonicus Assemblage Zone
Callovian Oxycerites Assemblage Zone Callovian 3 

Kranaosphinctes 
matsushimai Assemblage Zone  Oxfordian 1

Sato and Westermann, 1991  

Pseudoneuqueniceras
1

Pseudoneuqueniceras
P. yokoyamai Bathonian

———————————————————————————— 
1 Stratigraphic level of Jurassic nautiloid-bearing bed in the 
Kuzuryu Group distributed in the Kuzuryu area, Ono City, 
Fukui Prefecture, central Japan 
2 Sakai, Y. (Ono City Board of Education), 3 Goto, M. (FPDM) 

P13

—
11

 

 m  Ky1 Ky4 4
 (Ky1+Ky2 30 ) 1) , 

HCS  ( ) 2) HCS
 ( ) 3)  ( )

3 Ky1 1 Ky2 2
30-40 m

Ky3
Ky4  ( 100m ) 

  

(2014)
 

Ky1, Ky2, Ky4 Kilianella sp., 
Thurmanniceras isokusense 3 12

 
Ky1 Ky2 6 8 13

Myophorella (Promyophorella) orientalis

Ky4
8 10 Entolium sp.

Ky1 Ky2
 (SIS) Ky4 SIS

(EFS) 
 

———————————————————————————— 
1Sedimentary facies and macrofossils (molluscs) of the Koyamada 
Formation (Berriasian, Early Cretaceous), Somanakamura Group 
2 , 2Hisao Ando, 3Shota Taguchi (Ibaraki Univ.) 

P14

Coniacian Santonian

 
2

10 cm~ m
 

1) 
2) 3) 4) 

1)  Glycymeris amakusensis
2) 1) 

Glycymeris amakusensis Loxo japonica Apiotrigonia minor Eriphyla 
ezoensis Aphlodina sp. 3) 

2) Didymotis 
akamatsui Yaadia kimurai Yabeiceras ( )

4) Y. 
kimurai

1) 2
2

 
Coniacian

 (Cenomanian-Turonian) 
(Albian-Cenomanian)

(Santonian-Canpanian) 
Coniacian

 ( Cenomanian-Turonian ) 
 

———————————————————————————— 
1Benthic molluuscan fossil associations of the As  
Group ( ) re 
2Hikaru Omori (Ibaraki Univ.), 2Hisao Ando (Ibaraki Univ.) 
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P16

Menuites japonicus
1

2 3

4 5

 
Menuites japonicus

1 2
M. 

japonicus MCM-A2010 2
forma aegra alternospinata

1 2

forma aegra juxtalobata MCM-A2010

1.7 mm

2.5°
130°  

X CT

3D
MCM-A2010

forma aegra alternospinata forma aegra juxtalobata

 
———————————————————————————— 
1Disease never come singly: pathological case study on a Cretaceous 
ammonoid Menuites japonicus from Hokkaido, Japan 
2Tomoki Karasawa (Mikasa City Mus.), 3Kumiko Matsui and 4Haruyoshi 
Maeda (Kyushu Univ. Mus.), 5Toshiaki Osanai (Iwamizawa City) 

P17

Eutrephoceras Nautilus

2

Eutrephoceras 
Nautilus

CT

Eutrephoceras 
Nautilus 

———————————————————————————— 
Evolution of intraspecific variability–a case study of the Cretaceous 

nautilid Eutrephoceras and the modern nautilid Nautilus  
2Amane Tajika (AMNH), 3Kenji Ikuno (Mus. Nat. Hum. Act. Hyogo  Univ. 
Hyogo), 4Naoki Morimoto (Kyoto Univ.), 5  
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P19

P20

et al., 2018. "Deciphering deterministic factors of predation 
pressures in deep time." Scientific Reports 8. 
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1
4 8

3 5
SEM

7
PCR CaCO3

 
———————————————————————————— 

 

P22

1

 2

 

Araki (1960)
Periploma yokoyamai (Makiyama) Periploma 

mitsuganoense (Araki)

P. yokoyamai [
Aelga besshoense (Yokoyama)] P. 

mitsuganoense

 
A. besshoense 23 103mm

72mm / /
0.62 0.79 0.22 0.31

  

P. mistuganoense 14
54mm 39mm

/ /
0.61 0.75 0.23 0.27
35%

 

buttress A. bessohense
 P. mitsuganoense

P. mitsuganoense
Periploma Schumacher, 1817

Aperiploma Habe, 1952
____________________________________________________________
1Shell morphology and taxonomy of two periplomatid bivalves from the 
lower Miocene Ichishi Group in Mie, central Japan 
2Shuhei Ebata, Yukito Kurihara (Mie Univ.) 
 

P23

 

Morton, 1981

Periploma yokoyamai Makiyama [=Aelga besshoense 
(Yokoyama)], P. mitsuganoense Araki

 
A. besshoense

A. besshoense
Macoma optiva (Yokoyama) Mya 

cuneiformis (Böhm)
 

P. mitsuganoense

A. besshoense, P. mitsuganoense

P. mitsuganoense A. 
besshoense  
____________________________________________________________ 
1Mode of fossil occurrence and habitat of two periplomatid bivalves in the 
lower Miocene Ichishi Group in Mie, central Japan 
2Shinji Taoka, Yukito Kurihara Mie University  
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西南日本弧中新統に産する生痕化石Dactyloidites ottoiの形成環境
とその古生態学的意義1 
奈良正和（高知大・理工）2 

Dactyloidites ottoiは，層理にやや斜交して伸びるシャフトの下
端に，トンネル構造が放射状に分岐してロゼット状を呈する構造が
連続した生痕化石で，個々の分岐トンネルにはスプライテが発達す
ることが特徴である．また，ロゼット状構造は，一つの個体におい
て複数重なった階層構造をなす事も多い．その形成者は，一般に蠕
虫類と考えられており，現世で類似した形態の生痕をつくるとされ
るタマシキゴカイ類に比較されることが多い．そして，ジュラ紀以
降の浅海～海域縁辺堆積物から報告されることから，中生代海洋変
革以降複雑化した蠕虫類の生痕の一つと見られている．  
西南日本弧中新統では，前弧海盆堆積物である三崎層群や田辺層

群に，このD. ottoi が産する．三崎層群では，土佐清水市爪白や弁
天島の海岸露頭において，トラフ型斜交層理砂岩やフレーザー層理
を含む砂岩に特徴的に産する．この産出層準は，周辺層準を含めた
堆積相サクセションから判断すると，潮汐低地システムのうち，流
路最上部から潮汐砂底の堆積物と考えられる．一方，田辺層群では，

西牟婁郡白浜町シガラミ磯の砂岩泥岩互層に豊産する．産出層準は，
同じく潮汐低地システムのうち，潮汐砂底から混合底の堆積物と考
えられる． 
演者は西南日本弧各地の中新統から，網状河川，湖，内湾，波浪

が卓越した前浜‒沖浜，エスチュアリ中央盆や湾頭三角州といった
種々の堆積場を識別してきたが，今のところ，このD. ottoi が見ら
れるのは潮汐低地堆積物に限られている． 
先行研究におけるD. ottoiの産出環境を見ると，記載や堆積学的

解析が不十分で環境を十分復元し得ないものも散見されるが，中生
代の標本群は，内側陸棚，外浜，そして潮汐低地に産するものの，
新生代に入るとほぼ潮汐低地（あるいは記載データから判断すると
潮汐低地と判断できる環境）へと収束してきた様に見える．現時点
では研究数も十分ではないが，この変化は進化古生態学的に興味深
い．今後，こうした観点からのさらなる検討が必要であろう． 

1Formative environment of the trace fossil Dactyloidites ottoi in 
the Miocene deposits of the SW Japan Arc and its 
palaeoecological significance. 
2Masakazu NARA (Kochi Univ., Dept. Biol. Sci.) 
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� Behavioral ecology of ghost crab and its response to beach dynamics 
� Yoshino Ishizaki, Masaya Ogura, Chihiro Takahashi, Maya Kaneko, Akari Imura 
and Yuta Shiino (Niigata University)
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1 
2 3

4 
 

(
Nohara, 1987)

 

Loxoconcha Xestoleberis 

Spinileberis quadriaculeata, Neomonoceratina cf. bataviana

Cytheromorpha 
acupunctata Sinocytheridea impressa

Bicornucythere bisanensis s.l.
 

1 90

 
 

 
Nohara, T. (1987). Cenozoic ostracodes of Okinawa-jima. Bulletin of 
College of Education, University of Ryukyus, 30 (2), 1-105. 
———————————————————————————— 
1Recent shallow-marine ostracod assemblage in Nansei Islands 
2Sota Niiyama (Kanazawa Univ.), 3Takahiro Kamiya (Kanazawa Univ.),
4Gengo Tanaka (Kanazawa Univ.) 
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 ( )  ( )

 ( ) palpebral lobe

palpebral lobe

263

Order Hughes (2007) Family Jell & Adrain 

(2003) Fossilworks

  

  

 

  

  

———————————————————————————— 
1Review: morphological diversity of trilobite compound eyes 
2Naoki Katsuta, Yutaro Suzuki (Shizuoka Univ.) 
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P34

Dercetids are an extinct linages of elongate, long-snouted fishes of the 
marine teleost order Aulopiformes. Aulopiform fishes have been reported 
from Tethyan marine deposits of Asia, Africa, Europe, the Middle East, 
South America, and North America, and range in age from the Late 
Cretaceous to the Paleocene. However, finds of dercetid fish in the Western 
Tethys and other western areas are scarce, with currently only a few genera 
reported from the Western Tethys from Mexico, Brazil, and Colombia, and 
a few reported fragments from the Western Interior Seaway (WIS) of 
Canada. Here, we describe a new specimen representing an additional 
member of Dercetidae which is the first well-preserved dercetid from 
Canada. 
   The specimen, TMP 2001.042.0017, was collected from the Korite 
Mine, a commercial mine for ammolites, located south of Lethbridge, and is 
now in the collections of the Royal Tyrrell Museum. The mine is located in 

the lower part of the Bearpaw Formation, which samples marine deposits of 
the WIS from the late Campanian of southern Alberta, Canada.  

The specimen consists of two blocks, one containing the articulated, but 
partially distorted, skull, and anterior part of the axial skeleton, and the 
second block containing the counterpart of the posterior part of the axial 
skeleton; whether the middle portion is complete has yet to be determined. 
The general characters of dercetids observed in this specimen include a 
shallow head with an elongate rostrum, and reduced neural spines. The 
skull is distinct from those dercetids that possess an edentulous premaxilla 
with a dentary that does not extend to the tip of the snout, such as 
†Rhyncodercetis, but is rather similar to that of †Dercetis, which has a 
toothed premaxilla and the dentary extends to the tip of the snout.  

This new specimen expands our understanding of the distribution of 
dercetid fishes outside of the Tethyan region, as well as providing new 
anatomical details present in this group.  
———————————————————————————— 

 
 University of Alberta Royal Tyrrell Museum of Paleontology 
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122

Forey et al. 2003

Halecomorph

Rotalipora cushmanni Praeglobotruncana stephani
Allocrioceras cf. annulatum

Hemleben
2004 M  et al., 
2016  

205 fulcra
42-44

9

Spathiurus dorsalis 

Amphilaphurus major  S. dorsalis 
 

 (Gardiner, 
)

 
———————————————————————————— 
1 halecomorph fish from the Sannine Formtion in 

.  
2Shinya Miyata (Josai Univ.), 3Yoshitaka Yabumoto (Kitakyushu Mus. Nat. Hist. 
Hum. Hist.)  
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1982

 
1994

2015
4

2016 2017 2018

 
2015 2018 Brachyphyllum sp.

Zamites sp. Trigonioides sp. Plicatounio sp. 
Adocus sp.

 
————————————————————————————— 
1Preliminary report of vertebrate fossil-bearing bed of the Kitadani Formation, Tetori Group in the 

Shiramine area, Hakusan City, Ishikawa Prefecture, Japan 
2Otsuka, K. (Shiramine Inst. Paleont.), 3Hirayama, R. (Waseda Univ.), 4Isaji, S. (Nat. Hist. Mus. Inst., 

Chiba), 5Manabe, M. (Nat. Mus. Nat. Sci., Tsukuba), 6Matsumto, R. (Kanagawa Pref. Mus. Nat. Hist.), 
7Okura, M. (Konan City, Aichi Pref.), 8Sakai, Y. (Ono City Board of Education), 9Yabumoto, Y. 

(Kitakyushu Mus. Nat. Hist. Hum. Hist.), 10Yamaguchi, I. (Ishikawa Pref. Hakusan Folk Mus.), 
11Hakusan City 
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———————————————————————————— 
1 Influence of aquatic vision on morphology of the sclerotic ring in turtles 
2 Momo Yamashita (National Museum of Nature and Science), 3 Takanobu 
Tsuihiji ((National Museum of Nature and Science; Univ. of Tokyo) 
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1

2 3Hirayama, R. (Waseda Univ.), 
4Isaji, S. (Nat. Hist. Mus. Inst., Chiba), 5Manabe, M. (Nat. Mus. Nat. Sci., 
Tsukuba), 6 Okura, M. (Konan 

8Sakai, Y. (Ono City Board of Education), 9Yabumoto, Y. 
(Kitakyushu Mus. Nat. Hist. Hum. Hist.), 10

Hakusan Folk Mus.), 11Hakusan City
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1 

2 3 
 
Three tomistomine taxa (Crocodylia, Crocodylidae, Tomistominae) 

occurred in Taiwan to date: Miocene , Early-

Middle Pleistocene “ ” and 

sp., but the cause and timing of extinction remain unresolved. Here we 

describe a new specimen dredged from the sea bottom between 

Penghu Islands and Taiwan; the geological age is uncertain, but likely 

to be the Middle-Late Pleistocene. The fossil shows tomistomine 

features, including tuberosity of the supraoccipital visible in dorsal 

view; the lateral edge of the skull table medially to the quadrate 

condyle in dorsal view; and quadrate with expanded medial 

hemicondyle. Besides, the specimen also has distinctive characters: 

ventral exoccipital process robust and lateral carotid foramen opens 

posteroventrally, both of which suggest the taxonomic affinity with 

Miocene  and Pleistocene , informally 

recognized as “East Asian tomistomines”. The incompleteness of the 

fossil material refrains from further recognition of taxonomic identity 

to the genus or species level. Regardless, given the tomistomine 

affinity and Middle-Late Pleistocene occurrence, this new find 

represents the last of the tomistomines in Taiwan. Additionally, the 

difference in geological ages between this Middle-Late Pleistocene 

tomistomine and the Miocene (up to 15 million years), 

both from the Penghu area (Taiwan), suggests a long “ghost lineage” 

and future finds should reveal the detailed evolutionary history, 

paleoecological significance, driving force for the demise of 

tomistomines along the whole eastern margin of Eurasia. 
———————————————————————————— 
1The last tomistomine in Taiwan 
2Yi-Yang Cho (Institute of Ecology and Evolutionary Biology, 

National Taiwan University)  
3Cheng-Hsui Tsai (Department of Life Sciences and Institute of 

Ecology and Evolutionary Biology, National Taiwan University) 
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Preliminary report on a new Istioactylid Pterosaur specimen 
from the Lower Cretaceous Yixian Formation of  

Liaoning Province, China 
Masanori Ozeki (CUGB, Tsukuba Univ.)1, 2  

Sachiko Agematsu (Tsukuba Univ.)2 Lida Xing (CUGB)1 

Early Cretaceous rocks of Europe and China rarely yields 
preserved partially fossils of istiodactylids that belong to one of the 
lineage of ornithocheiroid pterosaurs (e.g. Witton, 2013). They are 

us and seven species and one undescribed 
specimen to date, and most ar  Cretaceous 
Jiufotang Formation, China. One incomplete istiodactylid fossil has 
recovered from the Jingangshan Member of the uppermost part of the 
Yixian Formation at Jinga na, 
an unusual character of pes digits, 
including an embryo have been reported. This incomplete specimen is 

Agricultural University, China,  the 
partial skull , mandible and forelimb bones, 

possible pelvis and prepubis, and almost complete hindlimb bones. On 
the basis of ratio of metatarsal III to tibia and a shape of its 
deltopectoral crest, this can be referred to Ornithocheiroidea (
2003), and on the basis of big antorbital fenestara and tooth 
morphology, this can be referred to Istiodactylidae (e.g. Andres and Ji, 
2006). The length of these elements are very similar to that of 
“Longchengpterus”. Moreover, the speci
numbers of pedal phalanges are composed , 
and three phalanges from digit I to IV. 

This istiodactylid pterosaur 
fauna of the Jingangshan Member of the Yixian Formation either it is 
a new specimen of “Longchengpterus” or not, it is an important 
specimen in understaning paleobiology and evolution of Chinese 
istiodactylids. 
 
———————————————————————————— 
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Abundant dinosaur footprints have been discovered from the Upper 

Cretaceous of Gobi Desert, Mongolia. Most of the ichnites are theropod and 
ornithopod origin. Sauropod ichnites are relatively scarce, and most of the 
findings are isolated natural casts. There are o confirmed  
of sauropod origin, one is from Shar Tsav, and the other one is from 
Khavirgii The from Shar Tsav, 
imprints. And this has been  manus associated sauropod  
in Mongolia. manus imprints strongly and it 

 impossible to reconstruct the imprint.  
   In 2018, Okayama University of Science and Mongolian Institute of 
paleontology joint expedition discovered a  from middle 
part of the Nemegt Formation in Gurilin Tsav. All footprints are natural 

casts. imprints and five pes imprint This is the 
first concrete evidence of sauropod manus imprint in Mongolia. As the 

preserved at the cliff edge of the valley, more than half of the 
footprints slid  cliff. One left manus left pes 
imprints remained at the cliff edge, preserving original morphology such as 
slide marks s . Other four imprints slid into 
the valley from the cliff edge and partly destroyed and .  

The the best preserved manus imprint is 34cm FW:58cm.  
The the best preserved pes imprint is 80cm FW:62cm. The pes 
imprints indicate four clear digital slide marks. The manus 
imprints are imprints. They  half-moon 
shape and have no projected digit I impression. These characteristics 
suggest that the trackmaker may belong to titanosaurid. 
———————————————————————————— 
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1A comparative study on the morphology of the trigeminal nervous system 
in extant archosaurs the evolutional history of the rostral 
region of the skull  2Noriyuki (Univ. of Tokyo), 3Takanobu 
Tsuihiji (Natl. Mus. Nat. Sci.; Univ. of Tokyo) 
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鯨類の耳周骨における“単孔”の正体1 

一島啓人（福井恐竜博）2・河部壮一郎（福井県大）3・澤村 寛（足
寄博）4 

P52

 
1A Baleen Whale from Late Miocene and Paleoenvironment in 
the Kubota Formation, Fukushima Prefecture, northeast 
Japan. 

2Sonoko Suzuki (Univ. of Tsukuba), 3Sachiko Agematsu (Univ. of 
Tsukuba), 4Hiroaki Inose (Fukushima Museum) 
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“触れる”エゾミカサリュウ（Taniwhasaurus mikasaensis） 
―安価で簡単なAR Webアプリケーションの作成―1 

松井久美子（九大博・学振CPD）2・唐沢與希（三笠市博）3

 エゾミカサリュウ（Taniwhasaurus mikasaensis）タイプ標本化石
（MCM-A0009）は，日本を代表する海棲爬虫類化石である．1976
年に北海道三笠市の蝦夷層群中から発見され，翌年 7月 16日に国の
天然記念物に指定された．現在は三笠市立博物館に収蔵・展示され
ている．本標本の発見当初は肉食恐竜とされたが，後にモササウル
ス類 Taniwhasaurusの新種として記載された (Caldwell et al. 2008)．し
かし，種としての十分な diagnosisがなく，T. sp. indet.とするべきであ
る，という指摘もある (Jiménez-Huidodro and Caldwell 2019). 
 「天然記念物」を含む文化財の管理・保護に関しては，文化財保
護法によって定められており，国指定天然記念物の現状変更を行う
際には文化庁長官の許可が必要である（同法第百二十五条）．エゾ
ミカサリュウ標本もその例外ではなく，展示場所の変更や館外への
持ち出しは極めて難しい．また，高精度のレプリカの作成のために
は高い技術と費用が必要であり，地方博物館がハンズオン等に利用
する教育普及用のレプリカを複数個揃えることも現実的ではない．

そのため，国の天然記念物に選定された標本でありながら，その標
本の“活用”はこれまで十分にできなかった．そこで，エゾミカサリ
ュウを来館者にもより身近に感じられるような試作として，エゾミ
カサリュウの 3DデータとARを作成し，これまで触れることができ
なかったエゾミカサリュウを “触れられる”存在に転換することを
目的とした． 
 今回たエゾミカサリュウを iPhone 6で動画撮影したものをAgisoft 
Metashape Professionalを用いて立体化した．それを元に，3Dデータ, 
mtlデータ，textureデータを作成し，Web ARアプリケーションを作
成した．このWebアプリケーションはスマートフォンやタブレット
であれば，誰にでもダウンロードなして使用可能である．これによ
って，普段展示では観察できない右側面や，Taniwhasaurus属の特徴
である頭頂部など，あらゆる方向の観察ができるようになり，より
高い学習効果をもたらすことができるようになった． 
———————————————————————————— 
1Touching unattachable: introduction of National Monument’s AR Web 
application 
2Kumiko Matsui (Kyushu Univ. Mus. and JSPS CPD), 3Tomoki Karasawa 
(Mikasa City Mus.) 
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3 5 1
3  2015 20

0° 90°

5  mm

Tragodesmoceroides matsumotoi
Desmoceras latidorsatum

D. latidorsatum forma complanata  
forma media inflata

Hauericeras angustum D. 
japonicum (Hirano et al., 1990

 
1Functional measurement of cross-
comparison throughout ontogeny of some Desmoceratidae ammonites 
2Keita Takahashi (Ritsumeikan Keisho Senior High School), 3Tomoki 

eum) 
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1998
2014

 
60cm

No.1 5
200

200 300
 

1104 No.5
No.3 Ammonia ketienziensis - Elphidium kusiroense - Rosalina 

australis - Rosalia vilardeboana - Spirillina vivipara No.2
No.1 Ammonia ketienziensis - Elphidium kusiroense - Patellina 
corrugata - Spirillina vivipara

20 30

S. vivipara Colonimilesia obscura Lenticulina 
nigriseptus

S. vivipara  C. obscura
 

 
(1988)

1:25000  (23 2) 139. (2014)
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