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表紙の図の説明

浮遊性有孔虫Globigerinoides sacculiferの生体と殻

有孔虫は単細胞生物であるが、数千もの細胞の共同体として生きている種がいる。光共生性の
（細胞内に光合成藻類を共生させている）有孔虫だ。図はその代表的な浮遊性種、Globigerinoides 

sacculiferの生きた姿の光学顕微鏡写真（左）と、同一個体の殻の電子顕微鏡写真（右）である
（2013年8月相模湾にてプランクトンネットで採取、殻長径約450μm）。左図で殻表面から放射
状に伸びるものは炭酸カルシウムの棘であり、棘に這わせるように伸ばした仮足の流動で共生
藻（渦鞭毛藻Pelagodinium béii）を展開している。共生藻は、全体として殻を取り囲む球状のハ
ロー（halo）を形成し、そこで活発な光合成を行っている。しかし右図のように、個体が死に、殻
のみになると、この特徴的な「生き様」を示す直接的な証拠は失われてしまう。 
光共生のような、異なる種間の密接な相互作用は、生物の進化過程を理解するうえで重要であ
る。そこで、こうした化石に残らない「生き様」を、殻に記録される地球化学的痕跡を手掛かり
に復元する取り組みがなされている。同時に、痕跡の生成メカニズムや、「生き様」そのものの
生物学的機能について、現生種の観察や実験によって理解することも重要である。このような
実験的な古生物学が、殻を持った化石生物を通じて地球生命の進化史を理解するための重要な
ステップとなるであろう。図のG. sacculiferは、飼育が比較的容易なことに加え、遺伝型が一つ
であることが分子生物学的手法によって明らかにされており、浮遊性有孔虫を用いた実験的古
生物学のモデル生物としてのさらなる活用が期待される。

（写真と解説：高木悠花　東京大学大気海洋研究所）
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シンポジウム

硬組織に秘められた
化学的古生態情報を読み解く

コンビナー：守屋和佳・高木悠花・平山廉
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Evolution of habitat of ammonoids inferred from carbon 

and oxygen isotopes of shell materials. 

Kazuyoshi Moriya (Waaseda University) 



- 3 -

日本古生物学会第 166 回例会予稿集　シンポジウム講演 2017 年 1月 27 日

 

 

1

SEM

CT  

2

 

3  

REE
4  

 
1Enlow, D. H., 1963, Principles of Bone Remodeling;  2Nakajima 

and Endo, 2013, Mammal Study; 3Skulan and DePaolo, 1999. PNAS; 
4Koenig et al., 2009, Geology 
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Does chemical composition of the bone tissue record the life 

history of vertebrates? Structural constraints and expected  

Yasuhisa Nakajima (Atmosphere and Ocean Research 

Institute, the University of Tokyo) 
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High-resolution stable isotopic analysis of biogenic 

carbonate to reconstruct the life history recorded in fish otolith. 

Toyoho Ishimura (National Institute of Technology, Ibaraki 

College) 
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Stable isotopes worth challenging for evolutionary ecology of 

fossil mammals 

Yuri Kimura (National Museum of Nature and Science) 
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Is various food ecology of bivalves preserved in their fossil 

shells? –Deep-sea chemosynthesis and coastal clams– 
Toshiro Yamanaka (Tokyo University of Marine Science and 

Technology) 
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Photophysiology and stable isotope paleoecology of 
photosymbiotic planktic foraminifers 
Haruka Takagi (Atmosphere and Ocean Research Institute, 
the University of Tokyo) 
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Paleobiological studies on the Dinosauria 

Yoshitsugu Kobayashi (Hokkaido University Museum, 

Hokkaido University) 
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Paleoceanography based on radiolarians: toward 
the next of classical study 
Takuya Itaki (Geological Survey of Japan, AIST) 
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———————————————————————————— 
1On Platychelone emarginata, a gigantic marine turtle from the Upper 
Cretaceous (Maastrichtian) of Belgium, Western Europe. 
2Ren Hirayama (Waseda University) and 3Yasuhisa Nakajima (AORI, Univ. Tokyo) 
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The Maastrichtian hadrosaur communities from the Amur Region of 
Russia are fundamental to our understanding of hadrosaur biology. In the 
long bones of the lambeosaurines Olorotitan and Amurosaurus, we found 
plexiform to laminar highly vascularized cortical bone, indicative of high 
growth rates. Only few lines of arrested growth (LAG) could be observed in 
the biggest specimens (femur ~1 m). A Saurolophus tibia (~1m long) from 
the Maastrichtian of Mongolia shows a similar life history pattern (3 to 4 
LAGs). The high average growth rate of these Asian hadrosaurs is in 
accordance with high growth rates reported for North American taxa (e.g. 
Maiasaura, Hypacrosaurus). A tibia of a large tyrannosaurid theropod 

(corresponding femur length ~ 1 m), from the same layers as Olorotitan 
shows plexiform to laminar vascularization and numerous (>17) LAGs, 
indicating a much slower average growth and higher chance of survivorship 
than for hadrosaurs. The onerous lifestyle of the Amur Region hadrosaurs is 
further exemplified by numerous pathologies. 
———————————————————————————— 
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———————————————————————————— 
1Assessment of trophic ecomorphology in crocodylians and its adaptive and 
taxonomic implications 
2Masaya Iijima (Hokkaido Univ.) 
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A12

青森県尻屋地域の更新統より産出した新種ウミガラス類 
Uria onoi（鳥綱：ウミスズメ科）の体重推定1 

渡辺順也・松岡廣繁（京大・理）・長谷川善和（群馬県博）2 

ウミガラス属 Uria はウミスズメ科に属する大型の翼推進性潜水
鳥類で，北半球の高緯度海域に分布する 2種の現生種を含む．飛翔
性の翼推進性潜水鳥類においては潜水と飛翔の効率のトレードオフ
から生じる翼面荷重の制約から体重の「上限」が存在することが予
想され，現生種の体重の分布からその値は約 1 kgであると主張され
ている．本論では青森県の更新統より産出したウミガラス類化石を
報告し，この体重の「上限」について論じる． 
材料は青森県尻屋地域の 3地点の裂罅充填堆積物（中期‒後期更新
世）から産出した計 30点の単離骨化石である．特に産出数の多い上
腕骨には大きさの明瞭に異なる 2群が認められる．現生ウミガラス
類において四肢骨格の大きさの性的二型がごく小さいことを考えれ
ば，これらは異なる２種に由来すると考えるのが自然である．この

うち小型のものは現生のUria lomviaと形態的特徴が一致し，これに
帰されるものと思われる．大型のものは大きさのほか定性的特徴に
よっても既知の種と区別されるため，U. onoiとして記載した． 

Uria onoiの体重を推定するため，現生の飛翔性のウミスズメ科鳥
類 22種のデータから体重の上腕骨長への回帰式を作成した．結果，
U. onoiの体重は約 1.5 kgと推定され，先行研究による化石オオハシ
ウミガラス類Alcaの推定体重と同様，先述の飛翔性の翼推進性潜水
鳥類の体重の「上限」約 1 kgを大きく上回った．また，これらの大
型種は無飛翔性のウミスズメ類に見られる形態的特徴を欠くことか
ら飛翔性であると考えられる．これらの例はこの「上限」の値が必
ずしも妥当でないことを示唆すると同時に，ウミスズメ科の 2つの
系統で独立に大型種の進化と絶滅が起こったことを示している． 
———————————————————————————— 
1 Body mass estimation of a new species of murre, Uria onoi (Aves: 
Alcidae), from the Pleistocene of Shiriya, northeast Japan 
2 Junya Watanabe, Hiroshige Matsuoka (Kyoto Univ.), and Yoshikazu 
Hasegawa (Gunma Museum of Natural History) 

A11
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Beebe Tetrapteryx 
Anchiornis 

1 Origin of avian flapping flight 
2 Norihisa Inuzuka (Paleo-Vertebrate Institute) 

A10

Uria onoi
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A16

1 
2

3 
 
The extant blue whale (Balaenoptera musculus) can be more than 30 m 
long and thus obtain the recognition of being the world’s largest animal to 
have ever appeared in the history of life. However, the early evolution of 
baleen whales (Cetacea: Mysticeti), leading to the origin of such gigantism, 
remains little understood. Here we compile all published early mysticetes 
from the Eocene and Oligocene and then map the reconstructed body size 
onto different phylogenetic hypotheses that suggest distinct phylogenetic 
scenarios. After assembling all known early mysticetes, we find three novel 
interpretations in terms of the evolution of body size in baleen whales. 
Regardless of different phylogenetic hypotheses, results show that large 
body size (more than 5 m long) of baleen whales evolved multiple times 
independently in the early evolutionary history, the baleen whales 
originated from small body size (less than 5 m long) instead of large body 
size as previously hypothesized, and the gigantism in baleen whales started 
at least back to the Paleogene rather than Neogene as previously proposed. 

This study should provide insights into further consideration of evolution of 
body size in other animals and, similarly, would help decipher the 
subsequent evolution into the crown baleen whales, including the group that 
comprises the largest animals. 
 
 
———————————————————————————— 
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1884 News, 19(8) 7 9  
 

A19

1Study of the “Kansô-Roku”, a fossil shell book in the Edo Period. 
2Takashi Matsubara, 3Azusa Kumooka, 4(Hokkaido Univ. Educ. 
at Kushiro) 
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Hasegawa and Sato, 2009
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———————————————————————————— 
Ecological study of predatory drillholes on the bivalve shells by naticid and 

muricid gastropods from Japan and South Korea 
Shin'ichi Sato, Takuma Sakaida, Kengo Mikura (Shizuoka Univ.) 

B01
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   Fossilized wood is common in Paleocene deep-water deposits of 
the Katsuhira Formation in eastern Hokkaido, Japan, and is often 
bored by wood-boring bivalves and associated with other 
invertebrates. We recovered 42 such associations, which are preserved 
in small carbonate concretions within dark gray mudstones. The 
associations show high diversity, consisting of many small mollusks, 
corals and brachiopods. Most common are detritus feeder as the 
aporrhaid gastropod Kangilioptera inouei and deposit feeder 
protobranch bivalves. Several associations included chemosymbiotic 
bivalves, namely Thyasira sp. and the lucinid Myrtea ezoensis, as well 
as pectinodontid limpets which are known to feed on wood. Minor 
faunal elements are the deep-sea suspension feeders Bentharca and 
Propeamussium, and predator gastropods as the buccinid 

Urahorosphaera kanekoi and the cancellariid Admete katsuhiraensis 
as well as the naticids, turrid, cylichnid and ringiculid (see Amano 
and Oleinik, 2015; Amano et al. 2016). 
   These Paleocene wood-fall communities have similar family 
composition and high diversity to those from the Paleocene Basilika 
Formation in Spitsbergen Island by Hryniewicz et al. in press . They 
also resemble those from the Upper Cretaceous strata in Hokkaido, 
Japan and from Eocene to Oligocene strata in Washington State, USA 
by sharing nuculanid bivalves, Thyasira and limpets. Interestingly, 
provannid gastropods are absent from the Paleocene communities in 
Japan and Spitsbergen, despite their presence in the above mentioned 
older and younger examples. The small bathymodiolin mussel Idas 
has also not been found in the Paleocene communities reported here. 
 

B06

北海道北部天塩中川地域から産出する白亜紀中期の珪藻化石群集

嶋田智恵子（秋田大・産業技術総合研究所）2・齋藤めぐみ（国立科学博物館）3・山﨑 誠（秋
田大学）4・田中裕一郎（産業技術総合研究所）5・疋田吉識（中川町自然誌博物館）6 

————————————————————————————
1Mid-Cretaceous diatoms from the Teshio-Nakagawa area, northern Hokkaido. 2Shimada, C. (Akita 
Univ./AIST), 3Saito-Kato, M. (National Museum of Nature and Science), Yamasaki, M. (Akita Univ.), 
Tanaka, Y. (AIST) and Hikida, Y. (Nakagawa Museum of Natural History). 
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1. Ecology and the mode of growth of Cretaceous inoceramid bivalves 
estimated by stable isotopes, 2. Akinori TAKAHASHI (Waseda Univ.),  
3. Suguru TSURUTA (OYORM), 4. Saburou SAKAI (JAMSTEC) 
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Hamish 
Campbell(GNS, NZ) K. Bernhard Spörli (Auckland Univ. )

 
Arrow Rocks Unit 

3 Unit 4 (Dienerian-Spathian) 30
70-100%

G1 ( G1-3 )
30-70% G2 10-30%

G3 0-10% E

(G1 +G2+G3)
E Unit 3 (Dienerian)

(G1+G2+ G3 ) 59.3-100%
Unit 4  

(Dienerian ) E

28.9
Unit 4  (Smithian)

28.7-100 Spathian 4.7-7.7  
———————————————————————————— 
Biosiliceous facies recorded from bedded cherts deposited during 

the Early Triassic Chert Gap period  
2 Yoshiaki Aita, Kenta Kusaba, Takumi Maruyama (Utsunomiya 
Univ.), 3Satoshi Yamakita (Miyazaki Univ.), 4Atsushi Takemura 
(Hyogo Univ. Teachers Education), 5Rie S., Hori (Ehime Univ.), 
6Hamish Campbell (GNS),7K.Bernhard Spörli(Auckland Univ.) 
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B16

Cyrtospirifer

Cyrtospirifer

Yabe and Noda, 1933 Hayasaka and Minato, 
1954 2000

1987 4

80 m 1996 Cyrtospirifer
Leptophloeum rhombicum 

Cyrtospirifer
Cyrtospirifer

Frasnian Cyrtospirifer vjacheslavi Sokilan,2013

Hay River Famennian Cyrtospirifer thalattodoxa 
Crickmay, 1952

Cyrtospirifer yabei Noda and Tachibana, 1959

2006 Cyrtospirifer sp.

Cyrtospirifer Leptophloeum
2006 Frasnian

Famennian
C. vjacheslvi Cyrtospirifer

Frasnian
 

1Devonian brachiopod Cyrtospirifer from the Ainosawa Formation, Soma, 
Fukushima Prefecture, Japan. 
2Hiroaki Inose (Fukushima Museum), 3Jun-ichi Tazawa (Niigata City), 
4Naotomo Kaneko (AIST) 

B15

 
1 m

Niko et al., 2014   
Niko et al., 2014  

Futobari 
morishitai Furutani Zadrappolus? sp. Palaeoscenidiidae gen. et sp. 
indet. Pseudospongoprunum sp.
Zadrappolus sp. Rotasphaera sp. 

F. morishitai

 

Futobari morishitai Futobari solidus Zadrappolus tenuis  
Kurihara, 2007 Pseudospongoprunum sp. 

F. solidus Z. tenuis Pseudospongoprunum tauversi
Kurihara, 2007

F. solidus
Z. tenuis P. tauversi

 

 
Niko et al., 2014, Sci. Rep. Niigata Univ. (Geol.), no. 29, 53–66; 

Kurihara, 2007, Micropaleontology, 53  
———————————————————————————— 
1Silurian radiolarians from a float block of conglomerate in the Kotaki area, 
Itoigawa City Niigata Prefecture, central Japan: The oldest fossil record in 
Niigata Prefecture 
2Tsuyoshi Ito (GSJ, AIST), 3Toshiyuki Kurihara (Niigata Univ.), 4Hiroaki 
Hakoiwa (Niigata Univ.), 5Yousuke Ibaraki (Fossa Magna Museum), 
6Atsushi Matsuoka (Niigata Univ.) 
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B19

The late Permian radiolarians and the Permian-Triassic deep water 
ecosystem turnover in South China 

Yifan XIAO(CUG, China)1 Weihong HE (CUG, China)1,2 Li TIAN 
(CUG, China)2 Noritoshi SUZUKI (Tohoku Univ.)3

The Permian-Triassic mass extinction (PTME) at 252.2 Ma is known as 
the event when over 90% Paleozoic marine invertebrates were eliminated 
(Raup, 1979; Shen et al., 2011). The extinction pattern, environmental 
perturbation and their causal mechanism are attractive targets to study. We 
will introduce a case study of a deep water Permian-Triassic section in 
South China in this talk. 
   The Changhsingian Dalung Formation at the Rencunping section is a 
deep water formation which is marked by radiolarians (36 species), 
ammonoids (30 species), conodonts (15 species), brachiopods (31 species) 
and bivalves (5 species). This ecosystem with such diverse metazoans 
turned into an ecosystem with poor metazoans consisted of only a few 
ammonoids (3 species), conodonts (4 species) and bivalves (3 species) 
across the Permian-Triassic boundary. This ecosystem turnover, however, 
occurred in different time and patterns in different organism groups. 

   The casual mechanism is tried to be interpreted by redox sensitive 
elemental ratios (Th/U, V/(V+Ni)) and framboidal pyrite size variation, 
which suggests the appearance of the severely critical euxinia in the middle 
Changhsingian. On the contrary, the latest Changhsingian was in potential 
oxic condition with episodic dysoxia-euxinia events. Increasing in Al and 
Ti contents after the extinction which was interpreted by enhanced inputs of 
terrestrial materials was a consequence of the extinction rather than the 
cause. 
   This scenario may imply that radiolarian faunal changes were different 
between the deep water Dalung Formation and pelagic radiolarian cherts in 
Japan. The first author has much interest on the faunal changes in the 
pelagic Panthalassa Ocean recorded in Japan to understand the PTME in 
related with radiolarians. 
———————————————————————————— 
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Kimura 1987

 

2015
121.2 1.1 Ma U Pb

Aptian 126.3 113.0 Ma Gradstein et al., 

2012   

Yabe and Kubota 2004

 

Aptian
 

———————————————————————————— 
1 Stratigraphy of the Lower Cretaceous Tetori Group and 
stratigraphic implication of plant assemblages in the border area 
between Ishikawa and Fukui prefectures, central Japan 
2 Sakai, Y. (Ono City Board of Education / Niigata Univ.), 3 Sekido, 
S. (Komatsu City Mus.), 4 Matsuoka, A. (Niigata Univ.) 

B22

�

��� ����	
���

�

� (ISC)

(GSSP ICS 2020 30

GSSP

(J/K)

 

J/K GSSP

J/K

J/K

J/K

2016 6

GSSP

 

� J/K GSSP

J/K

 

J/K

GSSP

 

2017 10 23 27 InterRad 15 J/K

J/K
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B21

1 

1951
10 cm

30cm

1951

120m 1992

1 20m cm

1992

32
8

Sugiyama (1997) 
(Anisian TR2B: Triassocampe coronate Ladinian
TRB3:Yeharaia elegans ) Bajocian
Callovian . 

, 2006

 
 

1 Triassic and Jurassic radiolarians from chert pebbles embedded in the 
Nojimazaki Conglomerate Member of the Shirahama Formation, Chikura Group, 
Central Japan 

2Katsuo Sashida (Tsukuba Univ.), 3Fumiaki Utagawa (Yachiyo Engineering), 2Sachiko 
Agematsu (Tsukuba Univ.) and 2Shohei Kozu (Tsukuba Univ.) 
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C03

Paleobiology Database

3298 Raup

Raup

2/3

Vermeij
————————————————————————————
1Historical change in specific surface area of ammonoid conch
2Takao Ubukata (Kyoto Univ.)
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C06

Lucinoma spectabilis

Lucinoma

Majima 
et al., 2005 Lucinoma

1996
3 L. spectabilis

25 um
Lucinoma

Lucinoma

3

0.1 mm

102.50 mm
43.75 mm a b

19.55 mm

————————————————————————————
Shell microstructures and growth line analysis of a chemoautotrophic bivalve 

Lucinoma spectabilis from the Lower Pleistocene Koshiba Formation of the 
Kazusa Group, Yokohama City, centred Japan
Asuka Seki (Yokohama Nat.Univ.), 3Rei Nakashima (AIST),4Ryuichi 

Majima (Yokohama Nat.Univ.)

C05

Variation of phenotypic traits can be quantified in extinct and living organisms. It 
occurs through ontogeny and does not have to be constant. Changes in variation of 
phenotypic traits through ontogeny have rarely been quantified although it is 
important to judge the reliability of traits to introduce new taxa, to determine taxa, 
to carry out phylogenetic analyses and to judge (paleo-) biodiversity. Ammonoids 
(extinct cephalopods with chambered external conchs) are the perfect 
paleontological model organisms to study evolutionary processes, because they 
evolved rapidly, produced a high diversity, some taxa are abundant, and they 
preserve information from their entire ontogeny in their coiled conchs. Here, we 
present quantitative analyses of measurements and ratios of the conchs of eleven 
ammonoid genera of Devonian and Carboniferous age (Paleozoic).  

We measured basic conch parameters such as diameter (dm), whorl height 
(wh), apertural height (ah), umbilical width (uw) and imprint zone width (iz). Then, 

we calculated the following ratios: whorl expansion rate (WER), umbilical width 
index (UWI) and imprint zone rate (IZR) throughout ontogeny. Accordingly, their 
average values, standard deviation and coefficient of variation were calculated in 
order to assess intraspecific variability through ontogeny. Based on these 
parameters, we discuss the following questions: 1) How do important ratios of 
conch parameters vary through ontogeny? 2) How does this ontogenetic variation 
differ between species or genera? 3) Which growth stages show the highest and 
smallest variability? 4) What is the phylogenetic significance of ontogenetic 
fluctuations in variation?  
———————————————————————————— 
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Vicaryella bacula
Yokoyama 1923 Potamididae

Ceritium baculum Ceritium baculum

10
 

1930
Yokoyama 1929

Potamides ancisus  (=V. ancisa)
V. bacula

Matsubara 1996
Shikama 1954
V.  bacula

V. bacula 

1934

Vicaryella baculum (Yokoyama) 
(1979)

11

 
Vicaryella bacula

 
 
 
 
 
 

 
Vicaryella bacula  
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C19

18O Mg/Ca
18O Mg/Ca

6 Mg/Ca
18O Mg/Ca 136 157 mmol 

mol-1 18O
Mg/Ca 18O

18O Mg/Ca
 T 

= 18.5  18Oc 
18Osw) T = 25.0  18Oc 

 18Osw) and Mg/Ca = 
2.85 T + 81.20 Mg/Ca

18O

 

C17

 

20-30%

Kuroyanagi et al., 2009; Fujita et al., 
2011; Hikami et al., 2011; Keul et al., 2013

pH

 
Ammonia beccarii pH

pH
Ammonia beccarii Dunaliella sp.

pH (HPTS)

pH CO2

pH8.0-6.8 pCO2 460μatm
9,010μatm  

pH 6.8
6.3 8.0 7.1 5-68pmol

pH

Ammonia beccarii

 
———————————————————————————— 
1 Proton pumping of foraminifera at various pH/pCO2 during calcification 
2Takashi Toyofuku(JAMSTEC) 
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P03

Matuyama-Brunhes
GSSP

2016

Gephyrocapsa

Florisphaera profunda
Coccolithus pelagicus  

Matuyama-Brunhes
Montalbano 

Junico Gephyrocapsa sp. 3
Maiorano et al., 2004

Gephyrocapsa sp. 3 F. profunda

2016 MIS 19/20

 
, 2016, 123 Maiorano et al., 

2004, Riv. Italiana, Paleontol. Stratigr., , 2016,  

———————————————————————————— 
1Calcareous nannofossil biostratigraphy and estimated sea surface 
environment around the Matuyama-Brunhes geomagnetic polarity 
reversal from the Kokumoto Formation in the Boso Peninsula. 2Koji 
Kameo (Chiba Univ.), 3Kento Watanabe (Chiba Univ.), 

4Yuki Haneda 
(Ibaraki Univ.), 5Makoto Okada (Ibraki Univ.), 6Yusuke Suganuma (NIPR)  
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micro-CT Glomeropyle
Glomeropyle waipapaensis 

Glomeropyle

Glomeropyle waipapaensis
Arrow Rocks (Upper 

Anisian) Bull Creek Kaka Point
 Arrow Rocks

Unit 6 G. waipapaensis
CT G.

waipapaensis

(Apical Ray 3 , Basal Ray 4 ) Median Bar(MB)
MB 25

Spine
4

7
Spine

G. aurora,  G. mahinepuaensis,  G. grantmackiei
G. waipapaensis

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

Glomeropyle by using X-ray micro-CT:  Part 2  Glomeropyle 
waipapaensis 
2 Kako Mashiko (Sakushin Gakuin High School), 3 Kento Niimura 
(Utsunomiya High School), 4Yoshino Ishizaki (Utsunomiya Girls’ 
High School), 5Naoko Kishimoto (Setsunan Univ.), 6Yoshiaki Aita 
(Utsunomiya Univ.) 

P06

micro-CT Glomeropyle
Glomeropyle sp. 

Glomeropyle

Entactinaria

Glomeropyle

Glomeropyle sp.

Glomeropyle sp. 
G. waipapaensis

Spine

(initial spicule)
(Apical Ray 3 , Basal Ray 4 ) Median Bar(MB)

7 Spine

(arch)

Glomeropyle G. aurora,  G. mahinepuaensis,  G. 
grantmackiei
Glomeropyle sp. 7 Spine

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

Glomeropyle by using X-ray micro-CT:  Part 1 Glomeropyle sp. 
2Kento Niimura (Utsunomiya High School), 3Kako Mashiko 
(Sakushin Gakuin High School), 4Yoshino Ishizaki (Utsunomiya 
Girls’ High School), 5Naoko Kishimoto (Setsunan Univ.), 6Yoshiaki 
Aita (Utsunomiya Univ.) 

P05
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P04

 micro-CT Glomeropyle 
Glomeropyle sp.

 micro-CT Glomeropyle 
Glomeropyle waipapaensise
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P09

MIS 
6

———————————————————————————— 
Paleoenvironmental changes in the Kuroshio region off Honshu during 

MIS 5 from MIS 6 based on planktic foraminiferal assemblages and 
Oxygen Isotope 
2Mika Sata, 3Minoru Ikehara (Kochi University), 4Hiroki Hayashi (Shimane 
University), 5Shungo Kawagata (Yokohama National University) 
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P11

1

POS Primary Organic Sheet

POS

 
Ammonia beccarii

20 L/D=12/12h 35
2

SEM

SEM
X EDS

3 POS
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N61°W N65°W 1.6°
2.5°NE

43 m
Flugoraria Tonna Neptunea Ginebis

Turritella Fissidentalium Phanerolepida Limopsis

Limopsis Fulgoraria
Euspira Ginebis Turritella Limopsis

Limopsis

CN13a

————————————————————————————
1Stratigraphy and depositional environments at the type locality (Yokohama 
City) of the Lower Pleistocene Nojima Formation of the Kazusa Group.
2Misa Kohase (Yokohama Natl. Univ.),3Yuki Miyake (Yokohama Natl. 
Univ.),4Atsushi Nozaki (Hiratsuka City Museum),5Chie Kusu (Yokohama 
Natl. Univ.),6Masayuki Utsunomiya (Geological Survey of Japan, 
AIST),7Ryuichi Majima (Yokohama Natl. Univ.)

P15

1977
200 1997
GH97, GA97

262

50 mDEM  
192 296 41 67

18 33
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P14

 

838

XRD
 

1
4.36-6.91 m 2

7

XRD 100 

613–1165  
2 20-104 m
(Cairns, 1994) 6.91 m

27 m   
 

838
1982 27 m

  
 

 
 

1 Late Holocene uplifts based on emerged marine fossils in Kozushima Island, 
Tokyo. 
2Takafumi Imai Akihisa Kitamura (Shizuoka Univ.), 3Yosuke Miyairi, Yusuke 
Yokoyama (Tokyo Univ.), 4Yuki Tokuda (Tottori Univ. of Environmental Studies) 
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P18

Acesta ( , 2010: Acesta sp. B )

Pseudocardium sachalinense

Acesta 

Acesta

Acesta 

Acesta

Acesta

Acesta sp.

P17

Mactra sp.
1

2

Yokoyama(1926)
(Yokoyama, 1929; Okumura and Takei, 1993 )

 Coelomactra cf. antiquata  Oxyperas bernardi
 Lutraria maxima  Lutraria arcuata

 Raetellops pulchella 5 (Okumura and 
Takei, 1993; , 2013; , 2005, 2013)  

Mactra sp.
2013) Mactra sp.

5
(  Mactra chinensis  M. veneriformis

 M. maculata  M. nipponica
 M. crossei)  

, 

4
 

Ni et al.(2012)

 

 
 

1 Shell morphology of Mactra sp. (Bivalvia: Mactridae) from the 
Pliocene Ananai Formation: Comparison with extant species of 
Mactra. 
2Toshiki Yokoyama, Yasuo Kondo (Kochi Univ.) 

P16

Acesta sp.
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P21

 

 
   

P20

Umbonium (Suchium) sp.

Umbonium 
(Suchium) Makiyama (1925)

Umbonium (Suchium) 
U. (S.) 

obsoletum arenarium U. (S.) mysticum
Umbonium (Suchium) sp.

1~3 6~7
50

7~8 2~3
 4~5 1~3

5
6

1~5
2

Makiyama (1925) U. (S.) obsoletum arenarium U. (S.) o. 
obsoletum 7~8

1~2

U. (S.) costatum
U. (S.) costatum  

U. (S.) obsoletum
U. (S.) costatum Umbonium 
(Suchium) sp. Suchium
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, 1960

Kamiya et al. 
(2006)

1979

 
16.4 Ma

16.4–15.8 Ma , 1999 16 51 400
Ozawa, 2016

Krithe, Propontocypris?, Cytherella, Argilloecia
Bradleya, Hirsutocythere?, Palmoconcha

, 1999 K-Ar
16.4 ± 0.9 Ma , 1973 U-Pb 17.6 ± 0.3 Ma

, 2015
17–16 Ma

deep-sea passageway; Amano et al., 2004

Amano et al. (2004)
400 m

3.3 cm/ 
1,000 , 1999

18.2 Ma

1  
———————————————————————————— 
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Piveteauia madagascariensis 
Lehman, Rhabdoderma madagascariensis (Woodward), Whiteia 
woodwardi Moy-Thomas, W. tuberculata Moy-Thomas

Ambilobe
Scythian , Middle Sakamena Group

lachrymojugal
postorbital, squamosal , preoperculum

Whiteia Whiteia

W. nielseni Forey, W. 
africanus (Broom), W. oishii Yabumoto and Brito

W. woodwardi

 
W. woodwardi 16cm

W. woodwardi 
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P29

2006

Graysonites sp
Matsumoto, 1960
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 1 
2  3 

 

Calonectris Puffinus
Pterodroma Fulmarus

Bulweria
5 12  

5
3

Puffinus

3
P. carneipes

P. carneipes

P. griseus
Puffinus

2

Puffinus  

Puffinus
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1

2 3
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P39
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1 Alepisauroid fishes from the Middle Miocene in Ueda City, Nagano 
Prefecture, central Japan. 
2 Hideshi Suzuki (Ueda Someyaoka senior high school) 

P46
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1997

3
1973

1979
 

51

peloid

 

 
1974
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HP3

 
2007

 

 
2016

 

 

48

 

12 11

 
 
Questionnaire survey at Tambaryu Fossil Lab 
Haruka Tokura, Sota Takamatsu, Kojiro Yoshimi 
(Kaibara High School) 

HP2

 

 

HP1
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Swiftopecten swiftii
Bernardi, 1858

S. swiftii

S. swiftii

S. swiftii

S. swiftii
Swiftopecten Paleontological Research

 
 

Relation between growth ribs and reproductive cycle leading to possibility 
of sexual dimorphism of Swiftopecten swiftii (Bivalvia: Pectinidae) 
Taro Yoshimura (Keio Senior High School) 
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