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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, Cbh: 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 CO: 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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Exploring evolution from phylogenetic trees: Applying phylogenetic comparative
methods to palaeontology
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Renaissance of Paleozoic evolution studies: radiation and extinction
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14:00—14:05 HRFFLHA Yukio Isozaki (University of Tokyo)
14:05—14:35 Ecosystem reconstruction during the Cambrian explosion: a working hypothesis
Xingliang Zhang (Northwest University, China)
14:35—15:05 Evolution of the Early Paleozoic plankton from the Paleo-Asian Ocean and its
marginal seas: evidence from the Gorny Altai
Olga T. Obut (Novosibirsk State University, Russia)
15:05—15:35 No 'Cambrian Explosion' and no 'Ordovician Event': a single long-term early
Palaeozoic radiation. Thomas Servais (University Lille, France)
[15:35—15:55] — 1K@ —
15:55—16:25 Nonmarine Permian extinctions and non-extinctions
Spencer G. Lucas (New Mexico Museum of Natural History, USA)
16:25—16:55 Global chilling and two Paleozoic extinctions (Ordovician and Permian): no bolide
impact nor LIP volcanism Yukio Isozaki (University of Tokyo)
16:55—17:15  #&& i
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Exploring evolution from phylogenetic trees:
Applying phylogenetic comparative
methods to palaeontology

OAVESF—: ZIRE



202042 H 7H

HA £ 742255 169 IRl 2 Rk

VAR LG 1

HRENSBUVE CGEIEETIVERIETE 2 RMLLEE
HHEZ (WA - LWH °

AGHE T, TR, FEDE LU, EPEOSHTE
LT 5, TORLRIX, Felsenstein (1985)12 & 24Nk}
H(independent contrastsEDIRECTH D, F Dk, FHk/:
WEHET U v 7 & FTREIC T 2 Rl — i i N 3k
(PGLS: phylogenetic generalized least squares) D ME"E X177,
ZORER, BHEORHHIIE L, EEDBRE L2 L
JEOMLET VAR D Z LN TED, TG HTE~
LR LTS,

BT EA B 5 L CEE 25, A
RECHIFFENT L o TadDIC VAR, FEOREEE 4
4y iy A 78 (variance-covariance matrix) T2 9IEFE T
Bb, ZOEREEIMET D201, DL T, B—E
D7 F v EHBM: Brownian motion) # FEME T 24T
D5, b & b VTR 5,

NAED 572 5 I 3T oD & AR
FECORHIZETE T D, Fo, i EHE j 23l L7k
RETj &35, £59HE, i & j I Hashd
TSRS E TORE (T-Tij) OREZ4E L OPE
L CTE I &2 b, B—7 7 v i afiE Lz
LA, FREOELESY T 358, fAxc, fEi &
i j OMOELE Gy 1T (T-Tij) & 725, —AEH
ORI %, NFEFICE EN AR OMAGHE2TT
HET D, ZOMEEG, IRIITAIVEN x NOFTHI %
LA TH (C) ThY | FEEOBHLE BT D AR
FILTATHNE 72D, 178 C 13, LET L OXFERHL,
B HEDIZEIOE LEEE BMOMEE AT A —H —)
EhcAHEET LG END, 5T 5 &, CEitibd
DI EMTEIUL. FFDT A—2—%HEE L, #k
ETNEGET HZ LN TEDLDOTHD, ZOJFHIIE,
LRI DR BET UIBOTH AL CTH L7280,
BPEORMHI A BT 55 2 CHEERDZ L&
BE BEFH LI,

Z 2 E T SRRNOI B LA —OBM T
HELET VAR L CE 7z, BMIZ, (D, &L
<V, () 2 EPHN A B3 2 ol a1 © i b,
LW ToO b v AR, wHEFHOL L
E—F (mode) TH2, LiL, IO ot 2%

EZx D& EEEDORUIBM T TE 2 LI3 RO

£, AT BMATRET 5 Z L3RI TIX
RNEA S ZORFERICRT LT, #-BMEW I EE

FEDTRBET APFEINTE 2, Zhbid, BLTD
TOlTKRBIICE B,
[1]1 7T v AEBhOFIER

F7 BMOREE T A—2 =3 &D/—/UIHE>T
AT D EET ARSI TS, & xiE, HE
WrEHCho T 7Y U EE LT e 7 /LTI,
B SR & OFES ML & IR S bV Clig & |
Z D%, FHRDMEDIZ N TR ITRET 2, Z i
ISHHECET /WL, HaEH SRR DR D I20E > TR
JEZR ST DT A—F—%FRET D, ealy burst®T
JNZ XS THRAET 2 Z ERAMRECH D, LT, 71
— RNZT&, FREB T IR A LEE A RO LD
RELRGE LIV b DHTEA D, TD X5 7oA
K7 L— R0, — ORI 72 5BMl b A s% E 3 A b
BT NVERGSIUTEI CTE 5, bo & b variable
rate model Tl T CORU B/ D GHE A AEET D,
[2] ZEAEIA

BMIZHE S THEORESA & UC D _EIR FIR%
FE L TORWVENET DD, BIZIE, A X5y
TNV FAV LRI AR L, FREDELL TR
7BV L, ADEERSZ b7y, b LI B
BB IS Z e BESH TV &
HZELHDHIEAD, TNHORIDL ST, FEEENR
DNHPHNIC & EF D W IHFRE (R EIKOTFE)
I%. Omstein-Uhlenbeckitfif2 43 L 7= #E(bE7 /L TET
ZLEMNTED,

ZO LS, BUEORBHHIETIE, MEED=—X
(R LIk % A b BT AIE ST D, 1 RIES
T, 7 U —@ORIZEE SAUTI Y | AR Clk~7-ffsi 741
R RAHEL TR TH BHFL TUWVEIZ ) 3%
L) FIHT 52 &3 T 5, Bt L, o c
IR LD TEE LTESR L QD £0—7, F%
DR LT, HAGETOVG ek b7 < . WIFEEHF:
BT OB DR, 51, 2L OB L > TS
HansZ LngEEns,

! Flexible statistical modeling by phylogenetic comparative
methods

2 Nobuyuki Kutsukake (Sokendai)
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AHY/ SHhOMREERK
EHBC (LY KK - £458)

AL (phylogenetic comparative method, LA FPCM
T D) I TFEL~LVLL E TR BN ATEEE ORI DS
(b % —r ORib) ZEMRET D720 Ko7 vy
—VThHD. PCMIFFEDHERE NI T D L) [
AR HDFE L LTRITEND Z E0%0. Zivd
L EEZROI, PCMTHOWOND T T 0 @A
N a B A v=—L Ry ZifR e WS T T
VIS KL ZARAREN CAE U Bl s « 85 - K X5
/NE(E T m e 20D ERT D 7o O OBEERATERE & 72 D A
ThD. PCMITE(L S Z — 2 ZRtik T HI2IEE ST, K
WS — B DA FIIA I = A NTED Y —/L &
LTHHT A ZENTEEDTHD. LInLAT=A L
DEMRIITBIEL L FRDWETH Y, BIAAMITE LA
FARFH A —/LC LB CE 72095030 5. /R
WA IR\ RH R 7 — U BT DI LORERSIT— 2 %
T DM~ CTH Y, HAEMFAPCMIZE-2 D5
IR TREV (Huntand Slater 2014) . L72>L, PCM
VIBAAZ 5 & T HIEEITBR%E - I S TR
JELR S0, A COISHABIID 72O DDBRTH
%, ASHEE T bA S 2 2R - L COPCM
WZOW i L, COPSHA a7 — 42 2T LT-52
BlE LTAHEY ) CHOAOT a A N —ERIT 5.

AAY 7 27 Megaloceros giganteusiF—7 27 Kk
AR R UBeROKIIDRD 0 ITHEE LT KD 71 T
5. IEEDIENIB A— MVEBAZDHZ L b AAEDA L
MEPROBHRIL Z A & CTEMRE MR & HEROBER &
Voo FE Y ZIZRW TS SN TE . 1T
Stephen J. GouldiZ X5 AAY /DT E A K —
(Gould 1974) 1 FENZHLE 72\ FEEHE Lo & LC20
Tt O LB O CEHEEAREEIZ 57 (Gould
and Lewontin 1979, Gould 2002) . Gould®aiiid (1) HiZ:
DA (Cervini) DECKAR L REOBREAAY )
DAY A ZISZ DA ZDEREC RIS D Z
&, (2) AV IO TR ONS AR LIRE
HEEOT 8 A N —{(REBu3 S DO CROLND T
mA R ARSI TS 2L, DT ICHEASNT
W5, 1T OHOERD, GouldiZAA /P OAamMh
DY IR E HARTERIRE W EEZ DDIFFA) THY |

FAY ) INTR e TRl RERT I ThDH &

WU &5IT, Ao T7T X R —OfERN DA
Y ) O H O A RADERI 695 A OFHEARE
X TR CE D L HELE
GouldDFAMEE ST AT < A~ T2, 2D
MCPCMASREIE L, A4/ 2 O DNADMiEE S
(Lister et al. 2005) , R ZRHIEEAAZEL, Gould)®
F A 7 T H OFFEHTIZ O 72 Reduced Major  Axis
Regression737 12 A kU —DOfEHHIC @I TH 5 Z & A
JREMT- (Hansen and Bartoszek 2012) . 2D X 9 775 &
D0, HE BIXTIRIOMYA T —2 ZFHIADUEL,
PCMZfESTAAY ) DT A N —45FHE LT
‘FEJIETE (photogrammetry) (21D T A /LT RDOAX
TV ARSI S NI A A ) sk E G Te
S68{ENAARTED S A1 DFADUTEALE LT, A4 ) 27
Z Lo TR 31 Rtk & AR ONA YA X @
HWER) OF 2%\, PCM CTHAIARE & A X
@& LTe. TORER, A4y ) OH ORI B
EOT A R =LA A ) IO A XTI ES
N5 X DHBO%KENT LD -T2, GouldDT—4 %
HWD &4 7 DA OHITTROR+10% TH 72,
7-72L, BAEDOH —I U HRucervus eldiioZ ~ 27
Dama damal3AAY 7 H 10 1 X HITREEAY
A REFFOZ LN, A ) D H OEHEERE
HARTREWEWIGEUIEERAIS -, EbIZ, A4
) PHOFRAETCRLND T 1A N R &L,
A ) AT B A M) Ao TR A XA
A RO IZ L0 A U7 ATREPEI RN Z L VR X
e, A 7 271 DEFFHIERITA AN A ZADKINT%
R, BIEDUI L OGO HAAY 7 2 H )38 MR
IKEZT QN EAVRBES . RUT, A /Y
T OO B D Gould DRI ISR S 7z,
ZNBOREFIIA A ) P OISR LD
ML, HERFSN QLB LONZETHY, TD
BREDMHAK Th-7- 2 L AT L TW5. ASEHT
X ZND DOFERAEE 2 2273 SHEETA & M OBHRICS
UNTEZ LTV

! Sexual selection and extinction of the Irish elk

2 Masahito Tsuboi (Lund University)
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VAR LG 1

LET—2 56 DEEHFRIOBRE &, ZORERKRER~DER '
ELE® (FUTYvTK) !

FHEDIEMRRE ML 0 BB G S n 28 (L
1 Tl ) OREEZORE I FHCRBIT 5 E
HIIERIROOE S TH D, TWEROHE I EZE
IR DEBRORYL)— S & Ed, WEELOHIEE
HilT 2720, FHUABAEE L~ L CORERIOIZ L (Fe
A AT 2R RO RAEFRIE & U O AN
FEMTONTE =, — 5T, DX I bz R
FHIE L~V TOEER L SF— A ED K H [T b
RIZINTOWTE, YR TFEIMEEL RN L
b, SEHIZERNE & A ETTHOLT TRV ONEUR TH
. AW, ZOX D RIS OFIERREE L
T, BEFOFRMH s & B SR O TEAMAE D
BB LIzk, B OV TR — 2 5
RO S 2 ERAb L, TOREEFEHHR
THTL—LT— AR5,

AHZETIE, HOMME DS L LT, ROy
BATHIORIFE GrdimY) #3Hiid 5. Fre, 5
HATHNZ VT B EFEOFEXHERE R (relative standard
deviation of eigenvalues; tSDE) % ¥ 5PEDFE - L CEAA
L, —EREDT Ty ARNET )VEAGE L TRAHEE
LTI b 8E 751 (8 2\ NI L 751)
IZOWTCZNERRT S Z LT, JREZEMICRT ik
DRI () OFYEZFHNT 5. BT
OHEEIZIE, RO 7815 IV AIE AT
I, ZOFHIEDHR S | IPagel OMIEE B/ P12 L 0 g
DI ENTES.

—fZ, ABMEOEARD E & T THI OB E
IXERETHEE SR, DF D, EIOEOFEAE X
WRHEE SN, TRV ITEDHEE SD 2 LD HiuTn
L7128, EHEDIXS>E OFEEE T ZrSDEIC S H#EE /N
AT AWEL D Z LTSNS, Fiz, R
(2B DI B T O OB ED Y7 ) 7
R T L < b vl 22T, Z 2 TidSDEDH
YTV T BIOMEDRAELR /ST A N v 77— R A
NIy A VHEET D Z L ERET D, Tebb
FEAR L O HEE LT b8 751 & HEEI SRV Rt
BHC X > TR DY S 2 b—3 g L2 b 1) ik
L, 1SDEDHEFEIT & ORREDRFEN & 5 ) FR0D /- —
ANZOWTHAS S, ZHUTnZ <, S0 (EafE

DFNTELYY H5Hd 512 O TRERDY X 2 L—
T arEITH LT, BT HNRKIC K DI
MENATRETH 5.

ZDT L—LT =72 HISDEDY Y Tk
MEFHIT 57280, Bkx 7GRN T I ab— g
VTl R, TAEE YD SSDEOEDELY NS MEE
\ZI3rSDEILERHETE S5 Z LM b Bz, RIS
A RS 2V INSVEAITIZE DR RS ThHo T
B R DAz DL, RNTOHEERSELm
DR, RHAEALLO/ NS GAITIIHEE S T A0
HINL7=. Zoldny, BECEOEHEOSAROR S
W\ B R 5.2 9 5 Z Lotz £, Fl—0F
—Z IOV CRHBHR A BRI B T8 OHEE 2
119 &, HEAKDZ AT O HESHSRE ) S K T4
DT ENHALNNI ST U ab—a VORERDG
1%, BIRIFIOEREOEI I CHRRE DS E 2
H95 2 R ER DI, A6 32REDT—2
FCHTRTHD Z EAVRBENS.

FEEOwEMF L LT, ARIDT L—LTU—2 % BXED6
SORNZRIT DN EHOT AR —Y 3 L DT 4
~ OFE%ke, #515-81F8) (T L=, TR T 1
AN w72 Rk Uizizs, FEEH SO
I35 THY, YA RGNS DA & 0) ZEW
BROTISDEAFIF L7z, fiRE LT, T-TORHIIN
CHE AR B I T N B R BTN 8 % Z & VR
. EEERT B A N —OR AR S RRYRIZ LY
B0 BRANTFEDRET B B IRIEORE RS ST 720,
Z OEIFHEIFER L~V TOY A REA DD TN L
HHOTIFIRNEEBZ OIS, ZORRE, BEUE
B R—3 3 L DOZRH I N TR S DfIIDMFE
LTWDZEERBEL TS, ZILH DM 7R
FHIOHTNE, FNENORNZIT DR AEZE LD
T3t & OFRE I BT T2, ARSI & IR -
BT 5 & 57, RO B LS U A
DI THE L T FTREEAVRIB S LS.

! Detecting evolutionary bias from comparative data:
application to avian limb proportions
2Junya Watanabe (University of Cambridge)
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RIMLLEIRIC L 57 O BEE LR DOAER
BBER (JLLY VK- EMHE, EHEX - EhE)

R ES, VoA AL, Aok
b, Ak, ZErR RS U7 B ROEREC, R O1E
{ERFGE N CHUL IR 2 =3, 7T U =54
%, WEEWIOBIIRT  7°F U h bl LT RE
brE, BUFT 2ME—DOEREH TH L0, HHpdEE
HRFFROHF R E 72> TND. TEETE, 1) EREREL
~VOSERTEDIRER, 2) EHIPREORERIEIZ LY,
U HEORME, vaE— gL, APMEREOE LE T
ZHEL Q).

1) U =HDORMAGEROTE

HAE OB LAEYF B T, SRS b & DTl
W - AR 2709 DRtk 23REL, 508
BT, TWEDOIE AT, (R - T T L DML
RE, BHODBAEMHNIED R LTV, Ll
BRI D FHNGRANAET DI Er, FERDIFERIT
#7225,

T =HEHOAHOPEAE, 1980 I BN R
MEE S TURE, SRR~V T YT D.
DFAGTA » RHET Vb~ L—H &7 Okl %
KEFT 505, REGUEA > R ETARZOMAT
DBET =OMETHD E LTS, Lok, 20006Y;
(TR % 7255 FF— B DS L CHREROD S T A R L
Teledd, HET —42 &5y TG ECREIR T & Zau vy, 3k
IHESANEE -T2, EEL, BADSF IR =00
DFART =OFFT2 R 2720, ZNHDOT =031 U K
HET I~ L—HET VOFRIEE %< &h, it
DIFIEX v T Zb 5 2 L 3R LT

—J, U=HOET — 2 1 XA VE B 28R E O
Bra%LER, WERTORBED R I E 8
PRERSND. ZIT, NPT/ 5705, Safebtids:
ZANTHT - TG - CHBIEOYRZ T 7.
ZORESR, THETED16%DWRIIRE L BhE L Thd 2
EE U=, BB OE S NS TR,
&7 — X &y TG BT IR ATRE CH D Z L &
~LTe

Q) ‘BRIEREORERI R, W bshE T
U =R, HERCHPEED B EAE E T 8500 JIAER,

KBS CEARKE LT, SRR E R IR T, &
PO ARSI e — 2 T L, FERGED
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! Revealing the skeletal evolution of crocodylians using
phylogenetic comparative methods.
2 Masaya lijima (Clemson University, USA; Nagoya

University Museum)
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Processes of speciation, extinction and phenotypic evolution in dinosaurs'

Manabu Sakamoto (University of Lincoln)?

Mesozoic dinosaurs have dominated the terrestrial
megafauna for over 150 million years, diversifying
into various ecological niches, spanning six orders
of magnitude in body size - including the largest
terrestrial vertebrates ever to walk the Earth. How
dinosaurs attained such ecological diversity and
whether or not they suddenly went extinct at the end
of the Cretaceous Period 66 million years ago has long
been the subject of interest and debate. Part of the
reason that these questions have remained unresolved
for so long lies in the fact that evolutionary history
has been largely ignored. That is, the effects of
shared ancestry on estimates of evolutionary dynamics
and biodiversity have not been taken into account in

I briefly

outline some recent developments and applications of

a statistically rigorous manner. Here,

phylogenetic comparative methods (POM) to study the
macro—evolution of dinosaurs.

There has been much debate as to how dinosaurs
diversified in numbers of species and whether they
maintained their richness until their final
extinction at the K-Pg mass extinction event. Taken
at face value, the number of species of dinosaurs
steadily increased towards the recent (with a slight
dip between the Campanian and Maastrichtian), but
recent reappraisals of fossil occurrence patterns
have demonstrated the potential effects of sampling
biases. Accounting for such biases reveal that
dinosaur species richness was stable for much of their
history on Earth, leading to the argument that
dinosaurs had attained some ecological equilibrium.
That is, dinosaur diversity was at carrying capacity.

However, since diversification is technically
defined as the net difference between speciation and
both of which likely

structured, non—phylogenetic

extinctions, being
phylogenetically
estimates of diversification are phylogenetically

non—independent, making them less reliable.

Using an appropriate phylogenetic approach - a
generalized linear mixed model on the number of nodes
(speciation events) - 1 have demonstrated that
dinosaur net diversification was in fact declining
towards the end of the Cretaceous Period. This
revelation was made possible through the use of PCM
and accounting for the expected rates of
diversification given the phylogeny and the passage
of time. Compared to the expectations, dinosaurs were
not speciating as fast as they were going extinct.

Similarly, whether dinosaurs attained large sizes
through directional trends through time (e.g.,
Cope’ s Rule) has been contentious. A number of recent
studies have rejected the hypothesis of evolutionary
trends in favor of processes such as simple Brownian
motion, adaptive radiation or central tendency

towards evolutionary optima (i.e., multi—peak
Ornstein-Uhlenbeck models). Such studies attempt to
explain dinosaur body size distribution through
single—trait process—based models - 1i.e., finding
the best parameter to scale the phylogenetic
variance—covariance structure to fit the data.
However, whether body size can be explained by
measurable ecological factors and evolutionary
events -

such as speciation - have not explicitly

been tested. I wused a phylogenetic multiple
regression approach to test the relationship between
body size, time, speciation and sampling, accounting
for phylogenetic uncertainties and variable rates of
evolution. I found directional trends of body size
evolution with increasing numbers of speciation
events, once the effects of time and sampling were
taken into account. This demonstrates that
ecologically meaningful changes in body size were
driven by environmental selection associated with

speciation events.

" Bl A b, Mk, R oo
A (U I — U KEF)
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LS (Phylogenetic comparative methods) (3, &
HEBAGRIC I DA BLY BV N C 7 DFRR DL A1 772
D T-DICBHFEDIEE T, MWL, o7 Lok
FE AL OISR L~LLL ETH Y | Bkis
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LCW5HEFEHR (Star phylogeny) ZAHE L CUWHH%
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1THWHZE Star phylogeny Z{ET 5 OUHTITV )2l
7259,
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"Revealing the evolution of tetrapod locomotion: importance
of paleontologist’s view

2Tai Kubo (The University Museum, The University of
Tokyo)
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Ecosystem reconstruction during the Cambrian explosion: a working hypothesis

Xingliang Zhang

(Shaanxi Key Laboratory of Early Life and environments, State Key Laboratory of Continental Dynamics,

Department of Geology, Northwest University, Xian 710069, China; email; xzhang69@nwu.edu.cn)

Trophic relationships determine the routes of energy flow
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
producers, above which are sequentially herbivores,
carnivores and tertiary consumers. Detritivores or
decomposers connect all trophic levels. Therefore,
primary producers and decomposers play a central role
in energy and material cycling, which flow through
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
with advents of diverse metazoans. It was supposed that
the early Cambrian marine ecosystems appeared to have
been as complex as many modern marine ecosystems, at
least in terms of their trophic relationships.

It is well right because complex ecological interactions
were documented in Cambrian Lagerstitten such as
Chengjiang and Burgess Shale. However, ecosystem
is a four-dimensional integrity of biotic and abiotic
components and has been evolving since life origin.
Therefore, the ecosystem complexity was different from
time to time, and places to places. Chengjiang ecosystem
merely represents a small piece of marine environment
at the Cambrian Age 3, when the Cambrian explosion
reached its summit and concluded! How about the
ecosystem of the earliest Cambrian? In the past much
attention has been paid to evolutionary and ecological
aspects of earliest metazoans that are herbivores and
carnivores in Cambrian marine ecosystems. However,
much less has been known about primary producers and
decomposers in metazoan-dominated ecosystems initially
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
Cambrian ecosystems were merely about the marine redox
changes. Here we show fossilized microbial colonies
from a phosphatic grain-stone bed, immediately below an
ash layer dated as ca. 535 Ma in age, in eastern Yunnan,
South China. The early diagenetic phosphatization and
siliceous cementation are responsible for the preservation
of microbial structures. Three types of microbial remains,
which are most conspicuous under epifluorescent
light illuminations, have been found in our samples:
(1) Girvanella that built microbial mats constitute primary

producers of the ecosystem; (2) Interweaved microbial
filaments (much smaller than 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 interpreted as decomposers as well. The microbial
remains are heavily coated with phosphorous precipitates,
and hence are assumed to play a crucial role in phosphorus
cycling within the ecosystem. Additionally, on the rock
surface, small shelly fossils are extremely abundant.
Surprisingly, a giant worm-like organism is present on
the surface. It is preserved as elongated and flattened
tubes with cross annulations, 1 ¢cm wide and more than
20 cm long, and shows plastic deformations, which can
be twisted, folded and bended. The close association
with trace fossils on the same surface suggests the worm
is one of the long expected trace maker at the earliest
Cambrian. Ecologically, metazoans from this 535 Ma
fossil bed are mostly herbivores (primary consumers).
Secondary and tertiary consumers (carnivores), which are
well represented in Cambrian Stage 3 faunas, have not
been recognized. Collectively, the information from this
earliest Cambrian fossil bed imply that (1) the microbial
world constituting producers and decomposers of
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
mystery of the Cambrian explosion, we proposed a project
working on ecosystem evolution during the Cambrian
explosion. The project will deal with biotic and abiotic
components of a specific ecosystem, investigate biotic
evolution (producers, decomposers and consumers) and
environmental changes (more than redox), and finally
work out tempo-spatial patterns of Cambrian ecosystems.

— 10 —
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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. Obut'~
'Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of Russian Academy of Sciences (IPGG SB

RAS), Novosibirsk, Russia; *Novosibirsk State University

History of evolution of the Paleo-Asian Ocean (PAO) is well
documented in the various blocks within the Central Asian
orogenic belt (CAOB). Closing of the PAO occurred from
the late Carboniferous to late Permian-early Triassic (Buslov
et al., 2001; Dobretsov, 2003; Safonova et al., 2012; Xiao et
al., 2015, etc.), so that remaining fragments of its sedimentary
record bear evidence of different Early Paleozoic organisms.
The strongly tectonically deformed structures of the Altai-
Sayan Folded Area (ASFA) comprising the north-western part
of the CAOB are situated in the south of West Siberia. The
Gorny Altai, formed by several stages of tectonic movements,
constitute the western part of the ASFA. It includes blocks of
the oceanic seamounts, volcanic arcs, accretionary complexes
and shelf sediments accumulated in PAO and its marginal
seas environments. Early Paleozoic siliceous and carbonate
sequences of the Gorny Altai yielded different plankton pelagic
groups: radiolarians, conodonts and graptolites.

The earliest record of fossil radiolarians was made from
Botoman (Cambrian Series 2, Stage 4) siliceous-carbonate
sequences (chert, siliceous mudstone and limestone) cropped
out in the central Gorny Altai. These sediments known as the
Shashkunar Formation were accumulated on the slopes of the
paleoseamount that was formed after significant submarine
volcanism. Rather well preserved polycystins represented by
genera Parechidnina, Altaiesphaera and Archeoentactinia
belong to order Archaeospicularia were discovered recently
(Obut, Iwata, 2000; Obut, Iwata, 2005; Pouille et al, 2011;
Obut, Danelian, 2016, 2019). Reported by Nazarov (1973,
1988) Early Cambrian radiolarians from the Bateny Ridge on
the north-west of ASFA turned to be remains of the siliceous
sponge spicules. Next radiolarian record was made from the
Late Cambrian (Furongian) — Early Ordovician in the western
Gorny Altai. Poorly preserved spumellarians belong to family
Inaniguttidae (genera Inanigutta, Inanibigutta), were recovered
from the siliceous shale and chert of the Zasur’ya Series (Iwata
et al., 1997; Sennikov et al., 2003). These sediments are found
in the composition of the accretionary complex and were
accumulated in rather deep oceanic environments. Better
preserved radiolarians were found from the Upper Ordovician
siliceous mudstone and chert of the Khankhara and Tekhten’
Fms in the western Gorny Altai (Obut, Semenova, 2006). They
are represented by more diverse assemblages including genera
Secuicollacta, Borisella, Protoceratoikiscum, Kalimnasphaera,
Inanigutta  (families  Secuicollactidae,  Entactiniidae,
Ceratoikiscidae and Inaniguttidae). Diversification within
Ordovician radiolarians was also observed in the PAO

accretionary complexes and shelf sediments in Central and East
Kazakhstan (Nazarov, 1975, 1988). No radiolarians were found
yet in Silurian of the Gorny Altai.

The earliest conodont record for the Gorny Altai was from
the siliceous rocks of the Late Cambrian — Early Ordovician
Zasur’ya Series (Iwata et al., 1997; Sennikov et al., 2008;
Obut et al., 2019). Late Cambrian Listvennaya Fm. yielded
assemblages composed of typical for the Furongian series
genera  Westergaardodina, Muellerodus,
Furnishina, and  Cambrooistodus.  Early
Ordovician (Tremadocian-Floian) Zasur’ya Series conodonts
are represented by Paroistodus proteus and Oepikodus evae
zones assemblages found from Talitsa and Marcheta Fms. The
lowermost Ordovician lapetonudus sp. and lapetognathus sp.,
defined the base of this system, were reported from carbonates
of the Kamlak Fm. in the central Gorny Altai (Sennikov et
al., 2015). Further diversification of conodonts is observed
in Ordovician and Silurian though their finds are still rare
in the Gorny Altai. Beds with conodonts were defined for
Darriwilian (Eoplacognathus variabilis-E. suecicus), Sandbian
(Belodina compressa and Phragmodus undatus) and Katian
Stages (Amorphognathus ordovicicus), where conodonts
were recovered from shelf carbonates (Moskalenko, 1977,
Izokh et al., 2005; Sennikov et al, 2008, 2019a; Obut et al.,
2019). In Silurian sediments conodont findings are scarce yet
(Vorozhbitov, 1996; Sennikov et al., 2008, 2019b; Obut et al.,
2013). They are reported mainly from shelf carbonates of the
western Gorny Altai, where they were found in Telychian Polaty
Fm. and Gorstian-Ludfordian Kuimov Fm. In the central part
of the Gorny Altai conodonts were recently discovered in the
Cherny Anui Fm., Pridoli in age. First conodont finds from the
Late Cambrian of South and Central Kazakhstan complete data
on their appearance in Early Paleozoic paleontological record
of PAO and further diversification in Ordovician (Dubinina,
2000; Tolmacheva et al., 2001; Tolmacheva , 2014, etc.).

Pelagic graptolites rather diverse and common throughout
Ordovician and lower Silurian, allowed to establish 17
biozones for entire Ordovician and 12 biozones in Llandovery
of the Gorny Altai (Sennikov et al., 2008; 2013; 2018; 2019a,b;
Sennikov, 2013).

The early history of the planktonic groups inhabited Altaian
segment PAO goes back to the early Cambrian (Series 2, Stage
4), where the oldest radiolarians known so far worldwide
have been found. Later on appeared conodonts followed by
graptolites those start to be widely distributed in the pelagic
and shelf environments of PAO throughout Early Paleozoic.

Proconodontus,
Eoconodontus
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No ‘Cambrian Explosion’ and no ‘Ordovician Event’ :

a single long-term early Palaeozoic radiation

Thomas Servais
(CNRS, University Lille, UMR 8198 Evo-Eco-Paleo, 59000 Lille, France)

The term ‘Cambrian explosion’ is largely known, and the
term ‘Great Ordovician Biodiversification Event’ (GOBE)
is more and more frequently used, both in palacontological
textbooks and by the general, wider public. Other more
or less spectacular terms were introduced, including
the ‘Cambrian substrate revolution, the ‘Ordovician
plankton revolution,”  the ‘Ordovician bioerosion
revolution,” or the ‘Devonian nekton revolution.’
The evolution of Palacozoic marine ecosystems
appears therefore as a suite of extraordinary and
spectacular ‘events’ that were and are proposed to high
impact scientifical journals to catch the attention of the
media. The question arises if this evolution was indeed a
series of revolutions, or just a single long-term radiation
event.

The analyses of more complete databases, including all
fossil groups and all palacogeographical areas (that are
not all covered by the currently used datasets, such as the
Paleobiology Database, PBDB) points to a single, very long
radiation, that was not spectacular in itself. Depending on
the statistical methodology used to construct the diversity
curves, they are either smooth or display different steps,
indicating a ‘cascading trend.

The ‘Cambrian explosion’ was clearly not sudden, and
surely not an ‘explosion’ of life. The triggers of the
apparent increase of diversity (with data mostly coming
from extensive studies from a few famous Fossil —
Konservat - Lagerstitten) during the lower-middle part
of the Cambrian (initiated at approximately at the base of
the second, unnamed stage of the Cambrian) are diverse,
complex and inter-related. However, it is difficult to find
any particular dramatic environmental change that can
be linked to the ‘explosion.” On the other hand, it is
obvious that sea level increased slowly, and steadily. The
data on palaeoclimate do also not show a dramatic change
during the Cambrian, whereas specific plate tectonic
events cannot be identified to explain the ‘Cambrian
explosion.” Without a specific palacoenvironmental
trigger, the Cambrian radiation was possibly biologically
initiated and related to a complex interaction of enabling
parameters.

The massive increase of diversity of the planktonic
groups (that are only partly recorded in the PBDB)
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 ‘Great Ordovician Biodiversification Event’ (GOBE)
was initially named the ‘Ordovician radiation’ (or the
Ordovician radiations). The GOBE was clearly not a short
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
the original concept the Ordovician biodiversification
spanned the entire Ordovician, and covering all fossil
groups over all palacocontinents. The recently proposed
shorter ‘GOBE’ is based on limited datasets that do
neither cover all fossil groups, nor all palacocontinents.

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, palacogeographical changes indicate the long-
term and slow continental splitting from the Precambrian
supercontinent Rodinia into smaller microcontinents
together with island arcs, providing numerous ecospace,
similar to the Mesozoic radiation that can be linked to the
breakup of Pangaea.

Our studies of biodiversity patterns throughout the
entire Phanerozoic thus indicate that both the Cambrian
Explosion and the GOBE may be linked to a trajectory
driven by larger-scale geological processes originating in
plate kinematics.

The early Palaeozoic radiation of life was clearly a long
evolutionary process, and not a series of explosions,
revolutions and events.

— 12 —
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Nonmarine Permian extinctions and non-extinctions

Spencer G. Lucas
(New Mexico Museum of Natural History, 1801 Mountain Road N. W.,

Albuquerque, New Mexico 87104 USA; spencer.lucas@state.nm.us)

Few data support claims of multiple nonmarine mass
extinctions during the Permian, especially across the
Permo-Triassic boundary (PTB). Four substantial tetrapod
extinctions have been identified during the Permian,
but only one of these may be a mass extinction. Much
evolutionary turnover took place among tetrapods during
the latter part of the early Permian, so some have identified
a single mass extinction at the Artinskian-Kungurian
boundary. However, the only stratigraphically dense
tetrapod record of the late early Permian (southwestern
USA) indicates a succession of extinctions spread out from
the Redtankian through Littlecrontonian land-vertebrate
faunachrons (LVFs) time, not a single mass extinction.
Olson’s gap remains a hiatus in the global record of
Permian tetrapods equivalent to part of the Kungurian,
but the claim that it is associated with a mass extinction
( “Olson’s extinction” ) has been based on compressing
all of the extinctions of the Redtankian- Littlecrotonian
and Olson’s gap into one event.

The only likely Permian mass extinction of tetrapods
is the dinocephalian extinction event near the end of
the Guadalupian, which saw the total extinction 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.
The changeover is less well documented in other parts
of Permian Pangea but suggests that the dinocephalian
extinction event was a global event.

The late Permian tetrapod extinctions are older than
the PTB marine extinctions. Furthermore, the magnitude
of the diversity drop and ecological severity of the late
Permian tetrapod extinctions have been greatly overstated.
The Karoo basin record indicates a stepwise tetrapod
extinction that took at least 250,000 years and culminated
across the boundary of the Platbergian and Lootsbergian
LVFs with a loss of genera not much above the inferred
background extinction rate of Permian tetrapod genera.
Furthermore, there are now 5000 tetrapod genera on
Earth, so the extinction of £ 10 tetrapod genera in the
Karoo basin late in the Permian is not a mass extinction.

The literature on land plant extinctions across the PTB
has long been contradictory, but most paleobotanists
have concluded that there was no mass extinction of land
plants at the PTB. Indeed, no mass extinctions of land
plants took place during the Permian. Instead, the Permian
was part of the transition from the “Paleophytic” flora

of much of the Paleozoic to the “Mesophytic” floras
of the later Permian and much of the Mesozoic. One
recent analysis has identified two prolonged and complex
evolutionary turnovers in Permian land plants—through
the Carboniferous-Permian boundary (Kasimovian-
Asselian) and through the middle-late Permian (Roadian-
Changhsingian), not a single mass extinction of land
plants at any point during the Permian.

Some have argued for a substantial extinction of land
plants in Gondwana coeval with the dinocephalian
extinction event. Studies in north and south China identify
floral turnovers stated to be close in age to the end of the
Capitanian and, thus, coeval with Emeishan volcanism.
However, correlations of these plant extinctions/turnovers
are not robust, and no major clade extinctions took
place. It seems possible that these are local or regional
extirpations, not necessarily a global floral event.
Clearly, more research is needed here. Some studies have
concluded that there was an extinction of gymnosperm
forests at the PTB followed by a dominant vegetation
of herbaceous lycopsids throughout the Early Triassic.
However, boreal palynological records indicate that the
gymnosperm extinction was during the Early Triassic,
at about the Induan-Olenekian boundary. It represents
an ecological crisis for land plants far greater than what
happened at or just before the PTB.

The fossil record of Permian insects is heavily biased by
both major gaps and Lagerstitten. It shows a drop in insect
diversity from the middle Permian to the Early Triassic,
followed by the diversification of numerous groups of
modern insects. Thus, the PTB interval is a bottleneck in
insect evolution that divides the archaic Paleozoic insects
from the diversification of modern insects. Nevertheless,
the insect fossil record lacks the stratigraphic density
necessary to evaluate the precise timing of extinctions
during the middle Permian-Early Triassic.

Of the so-called “big five” extinctions, the Permo-
Triassic extinction has long been viewed as the first
coeval mass extinction on land and sea. This is not the
case. Instead, the first coeval marine and nonmarine mass
extinctions are likely the end-Guadalupian extinctions.
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Global chilling and two Paleozoic extinctions (Ordovician and Permian):

no bolide impact nor LIP volcanism

Yukio Isozaki

(Dept. Earth Science & Astronomy, Univ. Tokyo, Komaba; isozaki@ea.c.u-tokyo.ac.jp)

The Paleozoic era experienced 4 major mass extinctions;
i.e., end-Ordovician, Late Devonian, end-Guadalupian,
and end-Permian episodes. For causing significant
biodiversity decline, non-biological environmental
change on global scale is needed for a trigger; nonetheless,
popular claims on bolide impact and/or large igneous
province (LIP) with too much ad-hoc assumptions have
not yet been accepted as common/universal explanation
for the Paleozoic extinctions.

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,
negative anomaly in global seawater Sr isotopic ratio, and
end of geomagnetic superchron. In particular, the similar
order of magnitude in sea-level drop of over 100 mrecorded
the appearance of significant global cooling for the two
events. Some biological phenomena detected in fossil
records, i.e., the preferential killing of warm water-adapted
tropical fauna with the end of gigantism, are in accordance
with global cooling. These suggest the activation of the
same cause and processes for these two cooling-relevant
extinction events (Isozaki & Servais, 2018). Nonetheless,
these two respectively occurred immediately before and
immediately after the remarkable terrestrialization by land
plants in the Devonian-Carboniferous. The development
of a large-scale C-fixing system from the atmosphere
via photosynthesis irreversibly decreased atmospheric
CO:. Thus the “CO»-relevant greenhouse effect” alone
could not drive sea-level drop of the same magnitude at
the end-Ordovician and end-Guadalupian timings. This
conundrum requires another non-biological agent that can
trigger global cooling regardless of atmospheric COs..

New perspectives of cosmoclimatology are emerging
for introducing an alternative extinction scenario; e.g.
1) increased flux of galactic cosmic radiation (GCR) and
solar/terrestrial responses in planetary magnetism, and
2) encounter with dark nebula. Both can bring profound
impacts on Earth’s climate, in particular, global cooling by
extensive cloud coverage and/or dust screen (irradiance
shutdown) over the globe. It is noteworthy that the past
star-burst events detected in the Milky Way Galaxy by
astronomical observations apparently coincide in timing
not only with the cooling-associated major extinctions of
the Paleozoic (Ordovician, Devonian, and Permian) but
also with the Neoproterozoic snowball Earth episodes.
Recently our research group detected for the first time
the signature of increased flux of extraterrestrial *He from
the slowly accumulated deep-sea P-TB beds immediately
below the extinction horizon of the Late Permian

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

Causes of extinction can be grouped into four
categories in hierarchy, from small to large scale: i.c.,
Category 1 — direct kill mechanism for each local biota,
Category 2 — background change in global environment,
Category 3 — major geological phenomenon on the
planet’s surface, and Category 4 — ultimate cause from the
interior and exterior of the planet (Isozaki, 2019). Previous
discussions on bolide impact and/or LIP are limited solely
to Category 3. Bolide fall-out and/or LIP formation have
been regarded as accidental phenomena; however, these
likely have appeared under stronger controls of agents
of Category 4. The study of mass extinctions on the
Earth is entering a new stage with a new astrobiological
perspective.

References: Isozaki, Y. and Servais, T., 2018. The
Hirnantian (Late Ordovician) and end- Guadalupian
(Middle Permian) mass-extinction events compared.
Lethaia 51, 173-186. Doi:10.1111/1et.12252. 2018;
Isozaki, Y., 2019. The end-Paleozoic mass extinction: a
new cosmoclimatological perspective for the largest crisis
in reference to hierarchy of causes. In Yamagishi, A. and
Kakegwa, T., eds. Astrobiology-From the origins of life
to the search for extraterrestrial intelligence. 273-301,
Springer. doi: 10.1007/978-981-13-3639-3 18; Onoue,
T., Takahata, N., Miura, M., Sato, H., Ishikawa, A., Sano,
Y., Isozaki, Y., 2019. Enhanced flux of extra-terrestrial *He
across the Permian—Triassic boundary. Progress in Earth
Planetary Science, 6:18. doi:10.1186/540645-019-0267-
OPEPS-D-19-00002.1
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K/Pg XEHERDFENHZE'

Hil = (ExRrEm’

L ERTEHHN?

FIH R e AR NI, ) 7~ DFEA VNRIK) 22
LTI B TOLRRER L) “HDRE Rk
HRHSTENFBITND, KI6700 747172 HKI30007
RN Brise AN Z o To a8 HD1HOHIRET
b DIEATEZE, EH DO K/PgEER O K EME DT
Rz EWEEmD DT, [RAE RIS T2 T56
BB SIVD>28H 5 (Henehan et al.,201972 &),

2. ERER DA ?

) =2 AZMNDEH DAV AELREIOWT, BATEZE
(Z LD HBE D LD e HEREY) T i3/ < ERDOE B3 1=
SHENTZ ST DK Z RESIREISELHRICEDH D
LT osmENRFEEINT, ZOWFERICLE, 2
FEA B 2L B IR AR O R F/Z L FiRSh TV D
(DePalma et al., 2019),

3. K/PgEER DRI DOADD

a7 FINBIE, BBAEZEORITOTFEZRE VD
WA R O C, TeRBE A7 EI IR E R E R
DT U M FLIEITZ DR YA X SRR &
HIMU W =Z A S 7= (Lyson et al., 2019),
ZORBED DTG O~ AR OLADHEREINT-Z &
DD AR O E\ED O L FLIEO B IO 55
(2T RTREME SRR ST,

K/PgBE R O LT CIMBEDTFHEEDL 23 FEFE T
ZLLTE, BITEO L ZAILT AU HZRHATUV A,
Z DT, EAE RO BT DEmE, b7 AV
TP S T, ZHUS LT, -ResEDERTIN—
DIFRER 72 kR 2 B BAL L, T DB Z PRI
IR C A D & EDZARMEDK/PeHE S 400017 4-LL
ERIDBIE T LTV L LW EHHALNIC > TE T
(Brusatte et al., 2012; Sakamoto et al., 201672 &),

4. HROK B

BARIET > ha Ry —r a0 ) LV B4 8
2TV D, ZDOWEFATIE, NEOIEB) S HIER D L RE R
WCREREBE LRI TIOIThoTcZ b ENNE,
K/Pghi ALK DRSO R EALREM 2 H7-6LTND S
LWZ ERESN TV D, ImEENHBRIEIZIHBNT,
WEPE CIT RO NI 2\ 2 L0 b | AERERITIES
DICREREEEH 25055 Z EINBHLNT/->TE
7= (Payne et al., 2016), frA# T 5o H Sk g5 % i
T5, KEN T — 2 kT 2 Th L L EbIT,
BRZ L CGERKEZRFET D E~DEBRBIEZ TET
WD,

"Learning from studies of K/Pg mass extinction

*Makoto Manabe (National Museum of Nature & Science)
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AT E 2 0L Bichz b Ao —FETh 5
HIghz AW EOR ITTIZET R4 1T TE
72 FRIZ, Halt D1 ORI E O AERRROE T
Z HE & Lot AR Re i, (b A ORI 5E & ol

IR ACE - AR REIIVD EOHEM I HIbaL L
TEETLHME—OFREY T, RN &<, FrlCHE
T 2T WD Z LT Ko THGEAY I & R AR
PRI RINT — 2 B R TAR, B4R, B100 4, B0E 4R
LN ST RINC DT> THT R R A 2R TH 5.
A CILHE DR FHER T CTRFPA, RFEFEAEROE
THFFER L & BITAT R ST TR I, ZDX O H
T % il & O A RE R E T OB Z RN 375,
IHBOMRIEIR A, HEEOVUKE, BAYEDIODP=Y, K
F 7T OFAENREEIR Y TV, FEEOWIEHETEY),
REMD, KUREECNHTEE 23R4 228 CHigRE A= 18

RIS R 52 TEI2Z RO TE . IR,
JER Tl ok e LA D o T (OF
DRI O RH) DOFEIC LIRS LV A T
DJRPIRVERERIC /e > T o o2 &, £, T UT4
CEEN D ST LIVRNZ LB
Lipotz, @EOVK T hoEAF LR - B

AR TTEZEEL A—2D10-10 0FER7r—/L D
B A FLER LTV 2. AARYEIODP = 7 23K K
YA T A D RSB DV A7 T2 B D23k (Fr oK &
—Ipx—Ta IR EMEH) X mid-Brunhes A
AU PRI AR RICRE R BE X TE2D
ERABMNE ol W T VT ORENEEEY TV
IZIX Coral Triangle A ZARNEAR v RAR Y ROEE A
FLERSHILUTRY, A TR BIEEZARMED @ i &
AT 5 Coral Triangle ODEZJFRSCIE S 2888 % i <
SRR AEHEDTND, FUITIELY, B, b
/LRI ERR A TR N BRBERTEL A 2o T D

PER AN f ) D MR 72611 C, 2 < OHk TA %

ZRE L A= D
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EEHER

EFEKX-8)°

DFEFENHNEBO DR UK T AULXBAE L 35T
HAIMBENT TITEZS>TWD NfkEmT 8 &b
RO THY, BELFEF LIRS D, FalTEHE
DR JEHERE & 27 B2 W2 D TRY, &
REOEEMMZFFET DI EREITHILTND.
F7, AREFEOTELWEINE COMEHED TR, %
FRYED G EE AL, PREEAEL, BREEEEN 72 E1ToWTHL
RIRWEERDZGE DN TN D, BZLHIBHRE L TIEY]
D TIEAER 72, By T < il TIRW & W O FEZ kR
PED AR RME & iR O 7 TRHS -2 &
MZC, Greenland-Iceland-Faeroe Ridge 23 4iEEM D
DAMDBEEREE THDH &, WHESHRIED K 7%
1580 2 /N AE O Z AR M T U AR BN S IR I TIUR T H
DHEREMEZR EM o CE Tz, Eie, EIHROFES R
Otk 2 A B BT A7) > B e P e~ D Wi HE ) 722 23 A
PERIZESTHIIEN D ZENZ W B2 out-of-the-
tropicsE7 /L) 13, HIEH 72 Eo/NUAY) CIEKIEA
foe = FRSFYED BN L V58, AR DIER G BT D>
O @i B I A~T2 U TR R EE I (AEARTfE) 7 BFa 7
DAAER BT D Z DR STz,
ZOINbAE UTIHERIC IR SN DFFED 5
R MEZ L0 ] LLTRIAL, mEDAE
RERAEILTHZ LITEET, EL 18] Z#ELTL-o
MOBIEES D T LIE, RDARIH R DT DI R T
H5.

"Marine Ecosystem history: an ostracod perspective

*Moriaki Yasuhara (The University of Hong Kong)
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19 HERHIBRICHRE & — B DIERIDMEE S LK, A7k G RY
FRIZIES  FHRWED [FITE I I RE D b A2 TETH D,
TEISBUED, B 2 I THHEE R R ORI ER 2 7 L — LT — 7 [ LR
DEZART TAT VT L TWDIEA DD,

7 E5AE (premaxilla) (X L& ZHmOME L L CHDIL, HREKE
L EOHIVHICF SN D EFE L LT/ —T LLkZ ORI EE
PIT=Z LR, & ZANZEOEFHOHGER— B 21X =Xt
A L & E LSO & ORICHHGNZ Y7 LTV D,
b UESEORS S — MR b 7e b, A ESE” 2&80 EH T
BIOBESEIL, WHFLE & 2SOy & TR LT, HE
HOMABIZ T 7 PN Z o 72 SARFISL T BN DTS,

AWFGETIE, ~U A, =T R, YRAUFIHI YT, =K
VT H TN AT AR RAEIFIRORE AP E SR, 5
FUE~ U A% FWTSRAHERERR) & SR R 580 |
E& TR A AR T DR AFE DS FEO RN R TR EL T b
LDZ &R, DFY, Azl LTHN T3

A02

FEPHFLFTIIL o IE B BT >TE Y . HELEEO DB 3IRAER
LT EEZR D, IBIINYET T (Tachyglossus aculeatus)
LD G BT B EHEE” HDHWIEEIEE L L THbn
T& 72 b TR B EHRIL, KD ERHDIRETFE Th %
septomaxilla TH D Z EWRB SN, (LAHBETHDHT 4 A b
BRUR, Tk N, AN TAERT a7 7 VA
(e.g., Dicynodontoides nowacki, Sauroctonus parringtoni.,
Dinogorgon rubidgei, Silphoictidoides ruhuhuensis) & DHHE X
D ERLOFEFRIISFRF S, BRI 7 MI BT 7ok
MRt DIE 5T L BEEND,

ABIFGENTANEIRRE & D Tl G — LD TERI 2 SEBRAY AR L 725
i AGHRIZREEE BAR D 7 L— AT — 7 ([CHB U DRE R & 7o T,
B DT, Fox DI ERIEREZOMRIT B Lo —F
PN TVHEEI T L ETO D DO TN S 9 by, R
He% WLk < BRI I 2 & O T AR B TR 72 D12 A 5,

! Non—homologous “premaxilla”: therian nose-tip was ancestral
Jaw—tip
Miroki Higashiyama (U Tokyo), ‘Hiroki Kurihara (U Tokyo)

U BN = F5 1T B IR EAEAMALRE & AT EIMEDEILIZDLNT!
MREF @R)IRE) * - BRE— (X °

DPURSEN K s e~ & AT 2 4T3 DIliE CH 2815 L.
ZHUZ Ko TRERIZxE3 D ERMRO P E 2 FER L, & DOk OiEE R
KOS DTIE L Te o 7=, WO IUREEM) CII%EEOTZREIX
BTN, FICMAE R— BN anD. TFRmAEO%IEE
TIXRFEOM A | EE, KL ZRA T —xtoMM e 72 %, H
EEHD 5 HE/ETC IR « BAADOKIARII%E DR —/N A 5| Sk
WTWNS. 2 BETHEEOIERY 708 L, HREATE-S 1 2EHERIER O
BN S & IS NS EFREND. 2 - HO%IE
PEIERE OBERER 72 FFEN Z N E T ST 24UE, fliR7e S ICBhE

U7z MBI OBRE OEB A LB EF T & 2 L ifr s s,

AR CIE, MBIO%IARES b OBA WAL (W2 - A2
¥ LeddE (FEHE - ATRE) OfikE VL CHREEED rTBiEibE
DR RRGEE UTo. RERORTEEN T U CEEE A 4 DD HL 7 5 48
(Eom< - JE - %8 - IEE - TV) ITEE, uCT Rgo%
GHID - 45 1 ~ 2BAMER SIRESE LTz, B2V, AT LAR Yy
b _ECHREREIC G A5 L REE, 38 & OV 2 FHE FIEN G OFEBH &

AO3

N, IN—TTEOREER G Uiz, ZORER, SFERmATETIE
91+ 55 2 FHEORL Y - {EIES) D THIFR S AL 2 DIk
L, B - BROBE DLV T2 Z LR LNT ST, 20
FERIL, RO MBI TEE RO & 5 2B & OflE 52
TWDLEIRTE D, 12721, RUEEESE | BEHEOIREIC L > T2
OREIRIE NN R HNS. —J7, TCHIADE | FHE - 5 2 ZEHE
FIZRAUY OREWERSHEB L, SO CIIERZ B NAfA~m
LEXICH, BRIEEICKT 551 - 28O T Y B3RE S ERG
DT ENRDBNT. TORERIL, A O GARE C X Hi )
HEICHFRT D ERIRTX 5.

ST & T R O TR RE O\ M, BRI O BT %
PRI &5 . FEED & AR —E & 72> CEY < AR L,
TEHFFADRIALR DAL V1%, FEEBOAER SIS U -iEdh % & v %)
BIZLTWD EEZ LS.

Evolution of the occipital morphology and mobility in
tetrapods.

"Ryoko Matsumoto (Kanagawa Prefectural Museum Natural History),
%Shin-ichi Fujiwara (Nagoya University Museum)

AL LHFTH=8RKREMNSEH L=
WREOEZEH S eRELE '

hERE @HKA - REEI) * - TRET EX - KRB °

WA RERIT I AR K S GRUA, SR AETCHREE DO B ES
BEEHEASEOBE R LIC L0 BN AR T . Bk o
HHFD 5 BN DO RFITAENF D (durophagous) &ML,
SRER PRSI LTV o2 E B LN TN A.

ARFEETIE, EWEASEICO T D RHEREARE (T8
FA LRI T V) BEHI ST ICE LT, RO A L5 T
BELAICOWTHET . BRI RIRNEORERR A TICRF S
7o, WE - B EGTEUSOMESER TH D, EE ORI O
HmBIX b TR Y, HwEIO%EDBE X ORI L& T D
23, B PURIE  21E F S S R ORI S HER T & 4. i Ttk
BRIR, 720 LA OV SRR OB 28 (JEAIZFISROAFE L
TWebDbEDD & 29) A, H—nsTidia 35017, LEi
PUEOHF 2724 ARSI T D R RED TP Tl et 3Bk
PRIZITDND, BT TIEOCHIRICT S, £725% 05 TlIaimg mnie

HETHEMCHY, 1T A EOWITHEBIE L 0O ERE A L
T4, FHEIT U T2 RE, BEAD LRRIROME DS HGRIRIZ
OESEERIZ AN D . — BRI S L < XN CBfez /R,

R =B ORISR ) YUV A Ximminosaurus DHEIZ
X250, Hf~Hi =B ORBERAOICHRIEA LT 7 2 DL
A Omphalosaurus & > 71 K A Tholodus D EIIEEL D7) ik
BENTEY, WTFhoEb, D7 &b oI AEARD g
~% I L SEE T ARMEZA L TCW\D. 51T, BREDRE
BEE DD T, R AN A < ZIRITAIS AT A RIS B
T, AREARFBENOA LT 7 o P 7V AOEREFHL L Tz, 72
72U, BMRZRSH - IRA AT 27 L, A ATy et UL R LT
2, va Ry 2B EEIETARLEONA Z D, =
BRI ORI R OB BIT A I vy T - U vy
DOREEMEDOH DA & LTHIER &b,

'A reptilian fossil with durophagous teeth from the Lower
Triassic Osawa Formation in South Kitakami Terrane

Nasuhisa Nakajima (Tokyo City Univ.), °Toshiyuki Komura
(Univ. Tokyo)
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[EEEHEMOBELTLBERE LTOEVA—Y : ZER0H]
MEEZ -SSP YTy - B SE EEREK - E) ?

HEBERLILRD X 5 7 EIEEEE RS L OVKIRSPID D X 9 7o sy
BB, SO TERERITH S, ZEAROBREE 7T
TR & 2R ERRORERE S A2 <, IRIE CRBME ORI e o 7o &
TW5. oL, =Bfkobeg@Emit S iiEE EmicRE <
R7p %, Aok 8, AR L U7 EVEIIICIX RS Traversodont id 73
R L, #REVEE BRI 13T L 3H Procolophonid 23S BLBE L 7-
(Whiteside et al., 2010). 7=72L, /Su 77 KpaidXrrt EL T
Welzdh, FEEEZMETIEe < 2175, Ma (2 HFJE A BUEFE D HRITE
HEAEN IS L L & IR T 5. FEEE, dLkAR o
Newark Zh#f (At 10 FE) & Dan River Mt (b 6 fE) DT
2174, , Ma DREMEANERE S TWA. LasL, MHEORERA/ BREE
IV & F DRI OV TII BTN

ARE I, SRR BB A LD BN D 7\ NI S HER L7
LR RILHIR ORGSR T v — F O BREEIEE &, bk
Newark Z:HIFERE OEIEY LA RIS & Ol 772, 217 Ma Rilth
I3, JEIRT v — N OIS U A HERGREE 0 1000 J54E 5 W5

T, EIJARREERIROVEEEIE SHINT 572, (KR i 38k
Wb L= e E 2 bD. EBIT, Newark 22O IERTEEN S b
217 Ma D> BB ZPET % Rugubivesiculites JESHBLL, 164
1A New Oxford-Lockatong/Lower Passaic-Heidlersburg a5,
B L X Neshanichian/Cliftonian FTHEEM LA REERITRBATT D 2
Ln, RIRFORRICITLE S EEREEZ LA S 5. 1000
FERMIII 7 a ey FHA 7 NVOBEDRESORIFETH & LT
BT 5 EMTHY, FHERT L A—IREICEETS. &6
12, E A= TEE R IR R L, KA CO, DN TAERSR
RIS 5. 377205, 1000 AT A= kicfk d iz
L EIREACIC K- T, FHEEMIRELE & HREEE ) sl U 7 wTRE
Ndbb. ORI EE S B RE sk@mhiiE ) ST RUE s EEh)
FE~OEEEAMIE, IRFEZ YRS DB S BOKP LI B X
D, REEZYEIT D7 0L BmOKE LT L U\ MATE BB
BRI L2 8V 9 IR (Whiteside et al., 2010) &FRFIKTH 5.

Monsoon as a critical factor controlling terrestrial vertebrate
faunal turnover during Triassic.
AMasayuki ITkeda, Julien Legrand, Tamon Koga (Shizuoka Univ.)

A05
EEEFRMOTHAERELBHRN SRR ENI-AF bASEEE  AiE < BERO MU S S I3RS 72 L OB IR i

E 1
MEEL - KEEF| - Z45L - ARERE - £HER - BRA%K -
FHAAETF (EERIX - EERIALBRAOEYE) * - BHERF
(FURK) °

ST O PR - PHEREILTICOAT 5 FEiEfie (Tee
T M) REILERE I TSI, PR (Tambatitanis amicitiae)
ICRFESNDAEIHZ T U od S & S ebEFHiay, —KHzey
DAEADERE SAUTN D, 2015 AR I, FHETILFERNZ & 2 PR E
FEHE EALOVEETED DIMEA DS L TR ARSI, 2019 40 FA)
IS % R R 72 iR A b I Sz, fER, 250
Bt e v, Begk, homVE, N SER EoBelolbs
PEESITND. AFEETIE, RE»BER L M 7B balc
BIL, ZONEARIRBIZOWT, TERINMTHER 28T 5.

KIFENS ZNETITHELN TS M bA e, R,
NS, b U TR E /e 8T, 2D 5 B Pachygenys adachii (R
SE472 F%H) X° Scincomorpha indet. & &b 4 A4 7 (WIndh
W) AT CICRIHR S SNV TV D, ARG U 7AEA e L7

A06

STRY, FE L FHEETN, SISO, J8E Lo ZEE,
FEEEDOZ LW 8D, A4 B 7% (Platynota) & [RIE S 4L
72 TERHELRNLEER Lo A N 2 7B AT I 53R
SITEY, [ENTIL Kaganaias, [ESNCTITIEEDD Dorsetisaurus,
HED D Dalinghosaurus 75 EINHI IV AREARZ TS & bl
L, PR AIEIENRO D, Lo TREBLAIX
T N A FFORFCHFEO FTREMEN R <, MEILJEHED N 75k
DI EH 6 FNDIEREIND Z ENRALNE T,

SRRITE B2 D EEI7 I RELLER ATV, [ Al BN
BIZOWTIRGETT 5 & & bIg, FAEaEteaill o7 7 Ba
RIZHIT B S A FHEORESRES, R GBS 5.

'A fossil Platynota from the Lower Cretaceous Sasayama Group, Tamba
City, Hyogo, Japan. *Tadahiro lkeda, Hidetoshi Ota, Haruo Saegusa,
Katsuhiro Kubota, Kenji Ikuno, Tomonori Tanaka, Kumiko Handa (Univ.
of Hyogo/ Mus. Nat. Hum. Act. Hyogo), *Kohei Tanaka (Univ. of
Tsukuba)

BHEBUTOTHAERILAEA SEE LI-h ABRIMER
EEA” - BIREF - BIsh—" - BFE—>°
(EHRIDEEYAE BHEX - BEHO

T R TFEUER LS B TR LT D IR L T AT O R
{LAFIES S, i B0 T AR ERT52 86T
HMBNTWD, FTo, Dl &b 7T H0RHENG, BhEla & Ok
EERSHRR SN TS, ZHETICEENE, B EiE 5
P, 7Yoo, B OEEHOEEMEA A mbTD
5. 2019 AEDFIBIA TIZ, H-1 2 JEHED BEMUATE OIE(E 2R
AL, TOHD 1 EHEN DRI E 72D 7 AT BEMEADFE LS
N=OTHET D,

RSN H AEORBMEATE, BERENMThh b 774
TS INRT I AT IV AOERBE LV 8.5m FALOT I F D%
B LRI R SR S Q. BEE LT F 2T T v
MIFEEAIL U < SRAFIRRENSTE, F7-, Ag L Bbhn s Ko R
BMEA HARTE ST S, BREl s ASBARSE CRIBME ORI XA i
ThD., —T, RPRENBRIFRTF 2 7% v A MHBEEHER
S, Dl b 90 S0 EEMEAAINE S,

IVEE SN BBME G BRI — 2D X2 A TIThiFbnbd. —o
HITHM RS A 7 C, 4~6em IEEDORE X, BHHRICKR L CEHE
PREV, HEVTUENRETATIESND LV TR R S h
5. ZOBITEKEX A 7T, 3~4 AEDOVEDHZPERINT=H D
TH5. VERIZEATT, RbEWVWLDOT15cm U LD B D HH 5.
g U2 —EHOITHR B IR SN TV A. SEHTRTVEDIEN I AXED
BN L RO NAFHETH 5.

FAERO A ABEIMEAIT S —1 oo, FIE TAUBREND
HEINTWD. SRR SN EMERI, ERbE% 7 3o
Chelonipus J&¥ L O Emydhipus JBIZEERL LT\, F7-, HEHEE
A ZVABRO P AR Tugulu JEEEDHREH Lz AfHO R
PMEA (Xing et al., 2014) &%, ZORIRY A RIZRBNTIES
WHEPLL TS,

"Turtle footprints from the Lower Cretaceous Kitadani Formation
of Katsuyama, Fukui

Yuta Tsukiji, “Teppei Sonoda, Hirokazu Yukawa, >%Yoichi Azuma
(*Fukui Prefectural Dinosaur Museum, °*Institute of Dinosaur
Research, Fukui Prefectural University)
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EVIOLERITEDNA VU LE (BRPBERL) MoFHf-ICRRE
Nz Y RRILLT I RE (ekifih A B) LBEONEZNIRE'
Bt (X - 1) 2+ Purevsren Byambaa (IP)®, Igor G. Danilov
(RAS)*, Buuvei Mainbayar (IP)®, ®EEXRE (MEX - £ih) ° AiE
B (KX - &) ¢ and Khishigjav Tsogtbaatar (IP)2

U Rk s ZF (Lindholmemydidae) (XY 7 7 A Rk
HERI72 7 — T TR S VD MSRAAE T, 707 (B F0mE
JARF AL ) O T )~ =T UBEIND ST L W 10~15
BRMLNTND. ZTRHDFERDOE L 1Th o 3=T LRI ES
LTHY, Vo =T LHIDOb O 4 FEREICT S0, 2ok
B, ZOHDOHBIFIENI T 5 AR ECH T IOV TOHLOFEFE
MBS LENTEZ, 2 L Rob s, ZORIIET 2 MO
HFORWMEAD, B DL - HIavosf oL@ (it ~=
T o~ =T W) WO T AR L ERVFALY T L
Y, ZILEFL 1996 F L 2016 IR I N, —ficE I
RO {HRIE, U AFESCHOKME BE & o a CAERBFIX
SENTEXIEZ D, Uy RRL AT I AR OFEZMERSTRIC
B 2mROERIE, ZOROYIE(LOfEIHZ T TR, N

A08

U UREGARIZ BT B R et b 7o b o/ A E R A BT D
T HHROFER, b 2 ROEEARE, 1) BRETTHRICEROEAE
FFo, 2) MBI E 2T, 3) HEROPTES R IRE X
N5, 4) BERRENE L RET D, 5) B E%RIEOPMRTETS
MMAGTA~IERT D, 6) TN =Rt bis, 7) HENSEET
BB 72/ N 2 k<, 8) b - FIEREPIEIIINE Lewy, 9) JE
Eﬁ?ﬁ%@%%ﬁﬂi SOND, 7 EDIWE XY Lindholmemys martinsoni

WZIRE SN, AEIOFIERT, ZOh ABREYYE ) ~=7 v~
v h= 7/%®:tﬂﬁ;ﬁ< AL TN &R 5.

(Testudines:
(Late

lindholmemydid  turtle
Lindholmemydidae) the Baynshire
Cretaceous), Eastern Gobi, Mongolia
’Akio Takahashi (Okayama Univ. Sci.[0US]), *Purevsren Byambaa
(Inst. Paleontol., Mongolian Acad. Sci [IP]), ‘Igor G. Danilov
(Zool. Inst., Russian Acad. Sci.), Buuvei Mainbayar (IP)?
Mototaka Saneyoshi (0US)?  Shinobu Ishigaki (0US)?, and
Khishigjav Tsogtbaatar (IP)

'New material of

from Formation

Sy UV —OHFEZREYFITHR SN IS

T R (BX-ER’-ERAET EHRIBEW®

Ef (RK-EEW -4/ (PravkRE)-oovyy
IYUTAY (RTY A KE)
Ry U~ IHHT DA T U UHERRE 7 EHTE AL ORERE

ﬂﬁ?L*ﬁ%ﬂ@m*ﬁiﬁ LB BT HE LA ZENT 5 2 & T %hé
MERSETIE, S EHEROD AFHOOESTHD Megalochelys %%
FET 23, 7V7 T LW O I AF A 20 HARIEEIC
oo Tz, [RIMIROHELRIUTORRMETH D, A T 7Y
JED TR T 5 T R—JED> S Bod-> - AR E < . Hiirfgr
R EHEHSN T D, ZRETIC2 MOEEEN LN TEY
Shweboemys pilgrimi &%, Si17= (Swinton, 1939),

2017 F 11 HOFHET, T #ilsio A 50U D FiE -
134 U VEDOTRUIH T B AR T @ B L b B 8o
T AR O RAF AT 72888 (NMMP-KU-IR-5300) A35HER8 S 4U77,
PR T2 D4R 10em &R THY | HFE 1m

A09

BIBICIEET DRI A TH-T= L Wb s, SEIEIZEHRIE)
FETDHI L. NEOBREREDRENE L, D 2oFgEo M4
AR < ERT EHE I SRR E D LWV O FHE R B D,
IhHORENG, T T OIRE{bA S Shweboemys pilgrimi
Swinton, 1939 (Z[RE &5, Shweboemys (X, F > _A Iar v
#H AF} Podocnemididae DH1CH & D bOIFIRAHEIDALS FETDH 2
L FHEETH B,

AV RPB I v =T TAER L QT U7 O EEE
k#ﬁT@MLt)7ﬁXLﬂ$X/T/ﬂ&k@§£%&mﬂ
THMEr P E Ik L= & &2 oD, TV 0iEE
AL, 7TVO7 TREETEREL W EEARE L TV D LA
b, W AEOEEREZ D ) 2 TEHELERTH D,

1A new sidemnecked turtle (Order Testudines: Infraorder
Pleurodira) from the Neogene of Myanmar.

2Ren Hirayama (Waseda Univ.), 3Teppei Sonoda (Fukui
Prefectural Dinosaur Museum), “Masanaru Takai (Primate
Research Institute, Kyoto Univ.), 5Thaung-Htike (Yangon Univ.)

and 6Zin-Maung-Maung-Thein (Magway Univ.)

BADEIHER v R ORHIE 5EER'

F B (BK-EHR - SEE— (ZERIESHE - T
BE (ZEELSTE) - ASE—8 GEHEIRT) - EERL
(ERAZHREE) * - REBEN BRIEER)’

A ARORT A HACCAE O RESESEmRE ) HI1E, LIZLIER v
AR B (Trionychidae) OILAVFRINDD, EDZ X
RHBETHY, BV TIERREE TE RWERIIEE DT

SFUZE D DT EER R v R CROIED, ENORERTHN O
MO TNDDTZ ZITHELEET D,

ZHRGHE T S RO (R 226
VL il BARSERGS 1985 ARTHE L 7o KR o AR B O RIT5E4e
REEE (171 mm ) 2SO TODHA, FIHOEEL S0 HREI7A0F

FUIIN T oTe, FRHAETMEE T CT e a L& 2 A,
WEATH DTSN L LEAITIERT D &\ S BESL o 7o B H >
2oz, =R O BIFEA A g (5REsD) dke
HEE SN DA77 51X, Trionyx miensis Okazaki and Yoshida

(1977)@51%”%75%&%%%@%75% WA EOFMRIT, FHEREA
HE—ET D, %Y %W?L?ﬁ“?’ﬁﬂ“’@Tﬁkﬁ‘—_ L0 RHEE LY
/\%’féﬂ%’) LD RFOMRIRIZRED BV DAY, ZAUTEED
/TX v R & (Pelodiscus) \ZDHAMRIZRD LILAHIETH Y |
IbafEE OIHIREE L Z 2 bND, T, KOBRLOEITOHE
FIE (Easfeesmst) Bl O -EmREmoILE (Bt 2>
BlE, VT AR VBIZFE SN A v R OBIRHER S LT D,
L L, EEIIESCRILENLMOND A vy RUFHIR A THLHE
0 emFE EHESN FEBEOLOD 6ENFZEDRE S L)<,
WA OPER S B TIXAR L,
PEDZ s, BEIHEO BARTIE, A vy Ry BT
R B 2FHDA v R URBFAELIZEBEZ B,

1Soft-shelled turtles (Order Testudines: Family Trionychidae) from the
Pliocene deposits of Japan.

2Ren Hirayama (Waseda Univ.), 3Keiichi Takahashi (Biwa Lake
Museum), “Ryohei Nakagawa (Mie Prefeture Museum), Soichiro
Kawabe (Fukui Prefectural University), $Hideki Endo (Univ. Mus.,
University of Tokyo), and "Yusuke Ando (Mizunami Fossil Museum)
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ELDHRDEE
RIFAIA (GEHEMWIATERT) 2

HLEROR T~ VT R —7 4 VUK, %< OEEYFEICL-
THALDOERDMEE S TE -, BAET O - AWFE~< -
n=T by F(1919) NN E 24 JEHNCE L iz, BARITIZINR
(1933) 2SS L7228, B O AES AT R 2 07ERI 2788 C
VRN USRS, BRI, AT D SR
TEDLONE. Z 2 TIHENREEZIZB L & BISHENT5.

TWROOTER < [FHHD A /=382 B AL L TR
MR- AEENCSH S, A=K b TV T OERIETIE, 77Xy R
XTI aTTHRE, R EFRI LR oRN A Hins.

FAULDFER] « [ CRFEORIRELE & I LT 5. =R
VT EAEHEOIEI A X0/ VREg 1

INERDEFER] « BISRHEOREA RTINS 5. 77 at4m 3
& AT LTSN 503, TR CAE TR BB CIEASELL T 5.
BRHEDONVESZ, TVIA, VFTZ, woHFravd,
UNSEG UCHE, BE, MEMANRL L, EEEONEEE 2D,

IRBIESETHICOIER « BERE L7V VEBFURS B I L 7ZEWIT L,
DWNIHKT 5. BRIAO BT _LAETR S SILTALEN FR Y,
ILFERHIAE L OSSR N L, F—v o UL T2 2.

FABEELDTER « AR DREZR B RORE T IFIRH S BIR 22 3
2. BRI 2B DT Tl D 2 27280, BT L7zRV
B EBATIEOR, BERICE Lok < CHkliEE, [P TE Sk
L BUNFYT, 0 F0 Rt & 2T 0 R KA DM .

M AR DTER < EELOIEFE TR, — B H O WVIIRE
OB KDND &, TORDEETESSND Z 213720, 7Y
FRMHROEBITME L, ZIRADKAEE) & Shd. FNETHR
PiRIFE MATELRW. FHUEL D b OZSEHIRY L),

TETE DR . —E4 7 N— 7 Oiiige LTt DR 38 2 —
TEOHZID. RSB TELOMFE CHAMMY, KT 5i1co
FAUCERE 72T AVERE, %IBLC, ASEE HRIETHITOMIEICERY
FRENAER, BOBIED 5 LREZINABIZZRY, 5 5biC
ETEIREL, HDLL DI

I A review of laws of evolution
2 Norihisa Inuzuka (Palaco-Vertebrate Laboratory)
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—fikatE  (DUFER)

BHEBLTOFIEFHLAEN SR 57 —EDSHE
IMATERER (BHEX - £MER) * - £HEERE BHEX-
B EHE) °

FEFHEEE LT A9 2 FE AR O FRERILAE BIE, £
< OFHEEM & U = O A FEH LT 5. Kobayashi
(1998) Iz L v s SN A=A 7 x U ZFEOMUZ, HHER ORI
(Laold 72 AR SN TRBY, Zh 60— EITEFR72H
PENSR—FETHD EEnTz. b7 AV bihED 3—m v
NEFNE A=A T 3 ) ZBTBWNT, T YT ISR 2 R &
L CIERICEE o s Ch 5.

kv e+ 5 A=47 4 V AFHE, FEECHE OFE)
5 IR WO &2 6 > TN 2 E RS0, =47 ) AF
DO CIIEIRIRYRITEHER TR LTS, — 5T, IREAIZRTRED 7
IZR N B2 RSB A RO LD, IO I=47 %
U ZFHZITIRAERIZR RS TV A ZRICR BN D Z b o7z,
D ORHEOMA G OEE, HERY A L0 EHT Ao T=4
7 # U Z¥A (Sunosuchus, Siamosuchus) \ZIX R BN HEDTH Y,
TIUTHIRO T =T 3 U AR Z N E TEfREES N TE-BLEICS

A12

L L QW= algErEns 5. B3 - HES 7 U7 OAEWEIE, Zhth
DIMNT UTZ SRV 2 > Z E Vi b CRY, Zoa=47 4
UAROEZEDL ZDO L O RO FIE LT EEZ 6N,

7z, PEHT DRI < SRR TR oW 2R D, 2=
F7 4V ABHCHKT D LD EBZHNDM, T L3P,
TEERRASHARGS X 0 & JADN o TR Ot ER 2 ROl 23 % WL S vz,
WY 2~5mm KT, EE IR S AV FEREOWH 4 £,
TAUD AN TIERIROBFE DR Z = BNR NS, 6 D%
157 MR UV AR OB ORHE R E Ch Y, dREDE
WIFRTIE 2 FO U =N EAE L TN TREMED B 5.

S=F T3 U AKEE T MR LV AEOIAFL T T Ofho ik
WCBWTHEILNTND., 2B DOSZEREAERROEN 2 52N
T 5L, TUTICET D AEMO A iR D LIRS
HELRDH7259.

ICrocodylomorpha diversity from the Lower Cretaeous Kitadani
Formation in Katsuyama City, Fukui, Japan.
Shota Obuse (Fukui Pref. Univ.), Masateru Shibata (Inst. Dino.
Fukui Pref. Univ., Fukui Pref. Dino. Mus.)

EEEFIETMOHER Shi-BEEEREDIN - IiRILH '
HARET GUEX) - thEEL - ARARE - =8&EE - Ach A% -
4AHET - FEAETF (EERKX - ZERS) °-Darla Zelenitsky

(AILAHY—K) *-Frangois Therrien (EIIT 1 LILIEYEE) °

SRR T BRSO A5 M AEsR (v e T R L
HERILTREL, SR m oINS baziES 5. PHEE (T4 %
J YOV ATHERGIEE . Tambatitanis amicitiae) HSEEH L7-J@YE
oI, TIVETITREME S EIEHOIE LA G 5 filE) 23
SNTWA. 2015 FIZIFFHEFERTEL Y £56 m EolesEn 6
PR - JNA AT OBEERBEFT 20N, 2019 4F 1~3 AR A
& AR = OHS ORHIBIEIEZ 1T o 72, T ORER, 1300
ez Db a & 340 mLL EORECH L, N h el D
B W bAELE Sz, AR LI EYEOIR - I A OFLE -
SRR EE LD D.

PEIEE O HTIZ L 0, FIEUED 51T 5 FEEO TN LA DS &
e, 20955 3 FEEITFHEEREE) D bHIE AL TV 2/ NEIERH
FEOP 5%  (Nipponoolithus, Prismatoolithus, Prismatoolithidae
indet.) THD. FEV O 2 FREHIE L CRES ORERE & HEPET

A13

PR ARBHOIECH 5. BHMTORE, i RS OREIN
IRIE SRR DR S D L HEE S L.

HEUET RO DINRIA D 96%LL 11T, = OARRE OERIEHETN
BCH Y, JEAE R OSARIRDLN S, PN - INEROEEEIT IR OE
BEBEZHND. WL ODOEARITH I HNARDIRD IR % £
TRV, KREX45 x 20 mm F2HE, HEEONEIX 10 ¢ RETHD. &
VMRS (RS /MDA 2.2 LLE) 1%, B# ol d 5 e
RN R E RINEPET - O DG L BEZ DA,

AWRIZ XY, FHEEEE S FEE> DI &b 6 DR
HEIFZALA DR CE 7o, B Tl & 32 Hs CIaey R« 7a
EHNE AT Q=2 LM 2, Bl a2 B T
T o T AR RBEFIN I SN 72~ 72

"Theropod eggs and eggshells from Tamba, Hyogo, Japan

%ohei Tanaka (Univ. of Tsukuba), °Tadahiro Ikeda, Katsuhiro
Kubota, Haruo Saegusa, Tomonori Tanaka, Kenji Ikuno, Kumiko
Handa (Univ. of Hyogo/ Mus. Nat. Hum. Act. Hyogo), “Darla
Zelenitsky (Univ. of Calgary), °Francois Therrien (Royal Tyrrell
Museum of Palaeontology)

PAERESHEO RN & EEEHA DR/ F -2
HPAH (M- K- BEERX) * - /IWBRR (LX) °-
BREEHR (JLLYUK- &K *

VUREM DIRE(L T, ATRBRBE 2 /KT~ SR 79D IRk AT
JEAMEELRIA U528, PURLER OUFEE 2 BEE U 7o JEREE L
OFT URIFIARRZR Z ENRZ. BHEIZBWTY, BEENDEE~D
A BIROBATIIIERE L R F — AN IETEET, WEERIH SN
TRV ELEZHE Ornithuromorpha 135 b 284K L7- BFHD 7L
—7CH Y, A AEACICIRRE Eopk, R ENS L ERE
DHEL L7, AT, BHEICEBT ARt~ 2
Y IREHE L X H — ZfRIA B 12, BLUSIBHEDIMIES A LI RE
AR A A LTz

ZIVE T SN AERBEOERIPET — %7 > N EEH
BIXOaiogvL, BEOKEBEICE RTEEZBIMNL, 43 /5%
FEX32B IBEOT —4 Ty NARR LIz, ZOHT-7eT7—42y N
b CARIENT, TEREZERNE & TEREHE RO 21T > 72

BRI RS & HERER BT D, PAEROBELIEIIEA (e.g. /X
ZATTYIR), PKE (e.g. HYAR) , WHE (~AXEL=

AE) Xy END. F£To, TERESARIE & TEREME LR DTSR S,
[ & KA D ISR AR W /e 22 I TR T & 7, WOKAE
DOWTHOHARTH @ EREE( LRI TE o7z, —H T,
HHEDSNZN L= 2 BIZZEOMO B L RENE L Br>TH

0, ~AAE L= A A OREIE & JRAR 7 ERE TR R REE LR A
MRSz,

PLEDOFER G, ARSI B YK A~OHE X H
ThHY, —J5T, WHE~OEHIL, KE2EREELE M 7L
BAEUTZRREMENE 2 D, £, BbLie~Am /L =X,
HEEARERICH L CREISEIG L7220, & b7 D IEREME L ]
MTAELZZ EPRBEST.

'Phylogenetic Re—assessment of Mesozoic Ornithuromorpha and
Evolutionary Pattern of their Marine Invasion

“Tomonori Tanaka (Museum of Nature and Human Activities, Hyogo/
Hokkaido Univ./ Univ. of Hyogo), °Yoshitsugu Kobayashi
(Hokkaido Univ. Museum), “Masaya Iijima (Clemson Univ./ Nagoya
Univ. Museum)
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HIER B RE 2 TTIC L - BEEDPUL - S RN DIAE
HESE BX-B °-FRE— @E&X-8|) °

SR G EENC Lo THEE 2R L, F’ATO A2 57,
KRR, WX/ &Y (Wing-assisted incline running) 72
CIZRA LTS, FRHIINET- YRV I LT, BOPINRIE
FETLERHPERLE (Theropoda) HIZ 72> CWRTREMENRH D Z &
D, BRI ORI 2 INIT- X RENOIREHES = 213,
SHROEERHEERROR, F7-, ZIUEET 2FATRE DI
DN TH S & & BIZ, BUEREO RO H ARSI
HgkC&x D Z &R S5,

UL, ST RWT, SEOMI- SRR, T
T Z I B LD EERFOMAEEBL ORI, B
TRRHD DEHE SN TV D DB TH L. I CAIFRTIE, BIED
AR AW COIE - XM 2 EEPINCTHME T 2 EREfetE 2 i 2 &
ZHRE L.

BHEOPNI - EHTHO LD EE 2N (W5 : n
pectoralis) & S &I (ESHERD :m supracoracoideus) T 5.
AT, ZHNODOBHBUHET 515521 T, 72EBDOIM 2 D

A15

L UTHREL T\ 5, Mg (B 0g L g oBak) 1R
L7-. BOEMEEams, ML #2175 BB\ T,
RATENARRICRBE@RH Y, = OBEWNHABEOMI- &
REINCBREICEIMRT 2 Z L i s D, £ 2C, AWfgETis, 28
H 66 £} 129 J& 157 OB « MR SEEHEA 161 #2400, (RFIC
T 55 0E O, OB MEESEROEIEZ /) FAFHY
5 LT, BOEIEEAEROBREN D ERLE TN, PN x
A1 & DB A REE L7,

ZORER, BT ERENORVSETIE, REICKT2 B8 0
BT ERIRA MO BT RN & D, E= S RE D7 B
OB BT EMEMELS, INT-EMHIC L DA/ &b
Sl ZOZ XY, ABETHER LIEREEREL, BEOR
17 RN O TEE KN C& DR H 5.

'A new index for the flapping ability in birds based on the
thoracic morphology.

Takumi Akeda (Nagoya Univ.),
Univ.)

%Shin-ichi Fujiwara (Nagoya

Body Mass Estimation of Avian Embryos Using Bone Dimensions'

Nicole Kuhn (Univ. of Tsukuba) ? Kohei Tanaka (Univ. Tsukuba)

° Darla K. Zelenitsky (Univ. of Calgary)* Francois Therrien
(Royal Tyrrell Museum of Palaeontology)®

Body mass is an important factor that is linked to the
ecology and physiology of both living and extinct animals. This
variable has been estimated in extinct taxa using length or
circumference of weight-bearing bones, such as femur and/or
humerus. Previously—published correlations between such bone
dimensions and body mass were based on adult individuals, so
whether these relationships apply for immature individuals
(e.g., embryos) is currently unknown. Here we examine the
relationship between dimensions of individual bones and body
mass in modern bird embryos in order to derive an equation to

estimate body mass for extinct taxa.

A16

Twenty specimens from three species of extant birds
(Gallus gallus, Cerorhinca monocerata, and Larus crassirostris)
were weighed and micro—CT scanned at several embryonic
developmental stages. Three-dimensional computer renderings of
embryos were used to measure various bone dimensions for each
species, and intra— and interspecific regressions of each
dimension against body mass were conducted. Of all the elements
analyzed, the tibiotarsus, both length and circumference, was
found to have the strongest correlation (r*»0.9) with body mass.
In conclusion, dimensions of the tibiotarsus appear to be the
best predictor of body mass in living embryonic birds. This
element may be useful to estimate body mass in extinct embryonic
birds (e.g., enantiornithes)

VEOR S « JHPEE A 72 EEO R EREE
Poo—gb e 2 GRR), THIFR BEE (R, T AT - L=y
X— (IAHV—K) , 75090« FUxy (FALT 4 L)

BEMERAD 3—D T U2 LEHRFEERA L SHROBE
AIEZ (EILEX) ? and Buuvei MAINBAYAR (IP-MAS E> L) *

SEPMEAITERENIREE = L 3%, WERE Shvb Z L3
V. ZOTDIE EoRE e S1E, e UCGGHIBEE, TE
RO ZRITTIERICHE S S5 25T, W ERE REFIZ/R > T
To. & TAD, IEFEOI-DEAMNTOFEITEYMEA OFRFIEICRE S
AHizbl, 29 LIEiEE R L2555, AgeCldeMbao
ZOOZEBAE & BT 723 B 3-DEAE A O At 2 IRET 5.

SEFTERESENONISE « £ 7 VIEIChA S D3 —DRtdk AL, Hafio3
—DAFX ¥ F—DER TRWNHER L. & HIZ20104ER % L0 7 4

7 Z A b U —IC KD 3-DIHGALELAS SO S M L, Kinil7eikdn 200
DPICRAELOTVZNH AT LRl Y 7 U= TIZL > T3DT
— X OEUS & BRI, SEERFRO N T —IRE RN ATHEIC 7 5
7. iz, BEEESHTCE, 3DF VX NNT—H &b L IIZPEAKITIES:
LV, BRI R A RN RS 25 MEH ST
50, EHUEAICISHA T AU EHIBED AT o BhiR 7 & 2 FIRIC 2
BCx %, A%ITHIRES ZRIT 57200 TR MERE s 2

L5 E U O3 —DEAMIREA N e T L /o> TN THA .
ARESAIORITSE « EBRENY) OO AL REFIORTSEL I3 TR e & TR 70
IR CTH D, O DITIFEFIH R EHM A B N O3-DT P4 LT
—ZEASNHET, AEAO3DL—F =A%y F—Dfif L, Fn
— U E M DR L A T I X A HIBR G E A S 7 4 b
7T AN —D2HERD L. DT BIERO A A TR
R CE, BB LS/ T-. SH%ITE VAR TR
BOT— 4 & A LA TEY IR IEOME RS IR C& 5.
HERESAAORIZE « XECT A% v F—2 95 Z 212 kv, BHIOT
DOHIBOEIER, 1% 7= HEFEY) OHEREEEA — IR ITANZ L D
NDHE DT REERGEERZ TR TN DR O3 R
NSNS,

BT L HERROIRER L & & BITHIIE L AT L - T
17D, ABHITHEOEME & Z Ul S < IS B I AZE
Thb. FOERITL > TDERA N2 2 ENEETHS.

"Application of 3-D digital technology for footprint study and
its future perspectives. “Shinobu Ishigaki (Okayama Univ. of
Sci.), “Buuvey Mainbayar (Inst. of Paleontology, Mongolia)
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—GEE  (HUESER)

BERHENALANT RS TIEL
INLFNRT FXSTORE!
IEE FEBRE) *

B BEIRPEROBA AT “HERABHERSE” & TN S ifERE
WIRRY, < OUFEHILEILAOBEHNMSHT WS, TR
Wb T DN ANRT R TI1E 2 BEAD a5k
A EEIEAR) HET AN HE SN TWA. F72, HEROF
PR NLE S D B ILTT OBSHKE, R CRb /L A3T7 R¥
STACADBER L TWA RN T 5. BEEHIMIZIBIRIC L > Thbh
TLESTD, Abaa2EaT 2 Hansmlmic L > TRE ST
BY, FUfba & BAROERBEEICRN T, Zoarbolts
BERBRETHENTE D, ZOB, NUART REv 7 bail
DN BB MR DEH L7-BRICIE, ARE CIE Shs.

2019 43 AIZREA T OWIRZEKRITRA KB FIC BV TE A %
TR B ERSLHAROHEWEE R BIAATE. [RRERT DS L AT

R o 7O, LA ST D &, SLART RETT O
I 1T HIFREDS TV .
[RAF 11 F I3 LT A & BAROEREREEIZ B C 2 80k L

A18

ADRFIRE . ZALD & HIRDEIEEFTR O REA (LY )
RORBFFHEARD A A & el U, 22 TS 2 KREM &4 B3 3
KE T ERIE LT BENDRIRS NI4T Ko7 (b
W, AREARIZED 22 SERDN, RS DR S AT DEEARIL
0HEARICEEES. LrL, Zhnb biBIEAOEHB AT
HHDD, PFEREIZ FIHE OFEREZS BAFS0IC ol /oA & 72 0 2 5.
FRACHISOEEAI S, BEEL DB & G T AR PMERAF T D720,
[F]—Hisk, [F—JBYUEOREAR 51T 5 Hfie)s nlHE T &b 5 /A
RECH D, BRAQER/INEEFRT X 0 PEH U7 B, R
Y, MR EBLSZ W5 Z LIS TE DHMABIERT 5 Z &N
TEREZEND, INOERIFFUEACBAIEA, £ L TRMEARL
e aAT o2, TOFER, TS 3 RKAWOH % b ZORE &
IFREL Y, FALRETDLZ ENghoT.

! The new fossil materials in Saitama Prefecture and muscle development of
Paleoparadoxia
*Hiromichi Kitagawa (Saitama Museum of Natural History)

TAERFILAFEDEERREDEL S EREDE L
-Desmostylidae DTS2 T Y RE v X R EH(C-
WHAETF (LK1E - ¥4E CPD) ?- Brian Beatty (NYIT) *
CENME (BREBMEAE) - KEEN (BFBYILEE)
- ¥t E (RfE - TARE) °

T LA E Z DHEL DRI B\ TR AR & LEX TRy
A RN L, FEFCRELMEZECOBBCERL TS, i
BRI LT LA TIER L, WInbREBMKEAL T
W5, RCEHE, ZohTbgs Y 2BIIMIEo T =%
HIZKREWEEDLN B EDRELIZFI > TV 572%, ol
DRALIE Eocene-Oligocene SR TR Z 5 7% 2 EFI ST
5. —HCFEHIZZORM LS F D RELMEEDOLN Z
0V, FEHECIRBIROBHEOEDOZAH 2 b D
D, FREPUE L O LUl E L O IR BTS2 72 D S W oy
Hchrlltdbdb, BEICAOND L) BRE LIRS
T,

T AEAF IV AH (Mammalia: Desmostylia) ($3i#7i2> & v
Frit o BT R BRI A B L T L T b

A19

D, 8 Ma £ TICIFSERICHIAL 72, RIFETIZ 2 OFREDF
TR IR RE 72 SR D %\ Desmostylidae D 4 J& 5 15
RIZODWTTYINVIY FX v A &KL, ZOWER K
L7z, ZOfES, Desmostylida D Cd, FEMH 2 RE & IR
b ODMNCIE, KMOMHRI 29 A RICHB @3 H 5
DML 72, F BRI, B S IR LA L,
AWMz L TN S-7, Mkl kb,
Desmostylidae 1238\ Tk, HEZWAHIR© O S0E 2 LB RE
HofEERTOBRFESERI 52 2 EBHNENE, ok
& 2 D FEREOWRETIG D ZE I HEA 22 REME 2 R T 5,

'Sensory evolution and ecology of Desmostylia based on digital cranial
endocasts of Desmostylidae. 2Kumiko Matsui (The Kyushu University
Museum and JSPS CPD), *Brian L. Beatty (New York Institute of
Technology), “Hiroshi Sawamura (Ashoro Museum of Paleontology),
STatsuro Ando (Ashoro Museum of Paleontology), °Takanobu Tsuihiji
(National Museum of Nature and Science and the University of Tokyo)

EFRZFHOPEHR/ IRBMGER L=
o bUF RUELERIZDONT!
Guo Zixuan (FUEART) * - FEEEMR (RHE SURARRD) °

v MU A RUVBE, BT S %I i s T ottt
P BFEHAE SN D /INEEEECH D, 72 N A RO
1%, BUED~ A VA RIS ) 5 LR 8 L S5
MEECH D LEEZ BN TRY, IHEOHERGCIE AT L
B END RREGLBH DN, RIEIWZAMO—EE BT,

ATFRFTICHMT 2HEM  WErbi, o I A R
L N DHEBFCANER L TR Y, 1999 FFICZ OIFENEE &
nictt, AT BINERMEIC TR STV D28, rldlind b
W einodo, AEART, YRZbR< o, BEEROwERZ
EMMBRY, BATEITE S CHEEICH LIRTHHTH Y, mil E5E &
Q& AT, B ESEasicEL, ZSRoREEZ b
el U U RUEN SO E SNDRHEN L RS,

v MU R, <A VIED ISR E S B RO
BEE LT, ZOffoRFEl & sk Zz Bigd 2 L THEETH
5D, BefpE A ST ofiiiE 87 & 7 YTkt LT 284 TEHEE A

W, SO R CRIEHIRK 2 Uiz b TR 217 - 72
Z DGR, ANEANT Kentriodon pernix\Zix HITVMIEBHR E 720,
£, TNV F RIS ANT ERE T~ T AV ER
DAT KZTN—T L L TLEST bz, 7o b U A RV E Bl
2 PR OIAIREE & LT, HEE R s o3 r
T L72V N SRR ORI A TS | BB 844 (involucrum)
DB ELENSZGE OT RNNET 570 &, BEOFEICEGR
THWENLLRBD LIz, SO, BERHEREICBE LT
WHEEZLINDZ &G, O b YA AP FRIRR O
fthod N7 2 FHE & L~ CHER ARGl L 72 ZEHR O — D IR
REOMA LR Ch - T rREMEN B 2 b, 72721, AlEOR
BN Uiz~ N U 7 AT v U A RO 79 avb i<,
AR N Y A RAEOT — X 23800 LTS HIZFE T
EATONETHD.

A kentriodontid (Cetacea: Odontoceti) from the Miocene
Kadonosawa Formation in Ninohe City, Iwate Prefecture, Japan.
27ixuan Guo (University of Tsukuba), >Naoki Khono (National

Museum of Nature and Science / University of Tsukuba)
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REFFAARETOhIFHBREEHNOEH LT
Fr-BAVCRATAILALHOLER'
WEEE - 80 8- LUEE - @FEF - KE 1§
- A - BECE - KEFEEX

20154E2 7 | FHEHFETEL HOERE A SA THBSG X0 A vl

HOLEDR RSN, FEHBIEE L H R B A g 5
2722, BLE2M ORI - FoiiE - SHEi R - FHes
(SRMEL AT « MME2 A« PEEMES AR« Bl MiaktEn o 28 5 REEHE &= <l duifl L
TWNWD) - IEBARE L E->TUAELTEY . iAo EE
IO LT, HERO L O L s b, FEFTOMBIE— A7
TaTNT 4 ARO B OIS 5,

SHES I TR O EREIESEIC X 0 §igE—BATER S HIH S 7 RRE©
FMN STz, FiAbaldBEZ b, 29 LIRFo-o %%
EHIRREHCHFOR R E VD TH D0, FRENIENS ZofkaA
IV DRI OWT Rl L &2k %,

FIRAFEA Va1 - O OB 2 Ol &I 2
BRSNS D, ZAUCE D, B PABTA N FRO—FE

A21

IZRESND, @FZEFEEE LT T THRITE D QRS it
ME. TARTHARSEC. Wl e Tl O OR & 3609 2 BiFi
I TH o7, & 2B aipatiaeOtekaikea Wik : =2 —
—Z 2 R X0 BIRENZFRICALE ST Divd, —J7, OIS
WERDIR DGR 21 D, Aracodelphis (Wit « AKHURRE, 1€
SKDZHIRNTTIIH v P AT T A NI B OF S TR IR A 73—
REBEST HALD) 1ZETIIRVA, S E T~ L V25,
DL EOMICEEE E LT, AEARIIRELS KBTI 20THS
D, BRI b, OIRERT~IRE R F Il 5 2
ERHLNTH D,
ODORIPERTT P AR T A VIR OEEAEIE LTE D RS
T E T, AR & IRERFHEAIRE S E T D X012z 5
TIRAFECAIE, P A TA D FRNSGRO Hivs 37 (7
OFINT 4 AR« R T aFNT 4 AR - TP AR T A IV TF
O ORI EE 2R A L 7= b L FREND,

'A new fossil dolphin belonging to Platanistoidea from Miocene
Tsuzuki Group of Ujitawara, Kyoto.

SRFF CATEFFY VIR
i

ZOMEEAT > TN BT EY IV A EBAED I X4 R
FOIEE A TR DT DI T TN D, ~EEEFF L 2DILR
SUSBIF OB X B 53 L D DK EVVE Z T D IEO 0 OV
TR EING, R VITRRIE L EZ DI, TIEAA N D R
RITES DO | Bt E RS -0 TH B, AEN1E103
cm® I AAA MO VEERE VLT, —R, ZIRIZT CHER %
1To77. —RFBRTIT NV a oL T &b ChEtz/EY |
BIZT N RITKE AN, ZFOKDAST-T v PRI 5 Rt
W22 A b A 7 AR B U= 0sa Il 53R Ch D, —IRFERIT
fethb BS54, 5 cm¥EAFo—Li2HNTiTolz, —RER
OFE R T EBRING R 3 BRI P _Efe L7=ax 0 [ml72 o7, BEIII X
A N BTG DI ST o TKIZRD - THEIRT DO 55k
iz EZzoND, TN—arTFOLENS R X4 S A0
KERIRRZBSIRD . KEA~ED LI I T, k<EEZD
N5, “WRFBITILEZTHRLEZL SIS, BRRATF o —L%2HNT
REthoOmifEE 2 < L CHEBRAE TR o7, FEBRIFRIIATE & [ 72,

FER LRI L TOREE ST, BEREEMOEREAHL D b RE L
7o, bR S Z 813 ole, TOTENDLANDIEY | T
WDRRI L D HKICIRD > TODIRERD LG NZN L, Kl E172Y
IFATND EEZBID, BIRBRETIIROBELKITN D IR 2
LT, B UAR @O UL RET) ([TENWI &%
BE LT, ZOWFIETRIGNINT I XA N7 7 35 B L O
WTHHLEW) ZLaBEXDLNTER,

Watermonitor and Mosasaurs
Kai Kajinami
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FHREHFAR - REBO/NY/ 705HLMEHAT S
[ FEREAEYHIER | O/\L 37 o DiEEZTL!
WISy a7y EEX - B2 - ILAEEA (CKIRMX - 2 - 189
B)° - AL GEHELREEYER) - AEA (PRX - BT)°

W7 TR %Y 2 Z il DR Al £ COMPHIBEXIE, K
ARE IS E, TR Y 7)) - AR (—nv=T0) il
WIHIBEXIZA3 T B, TR B CIHef& gL R~ 2o
T a VA GDRERIEL O DTN 205, EaAEYH
FIX CITRMZES RETFICER T 5V 2~ =T RS, "xFTRL
INSWEERRFOREER (S A LT TR, TIUAUTERD AL
TW5. AARIZBNTE, FROUSRRIPE Ok - FREEHT 50465
HERBHENSOLWESH, FR=T LT AET VETRONS &
STV, I, TFEEHERELROIE (T7F7 ) hoiEa
TR TR & FUCEE S, 77 F 7 URHE ISR CRRUERESE
TS ORI T EANE = o 7= ATREMED IR ST,

AARIZIUT 5 R O IR X ORI D2 LA BT T 5
7o, BAIITFHUEEFAR - 58 (SLITY) hhBaREL
T EAT- T, B30 - VA FONT- 28 1, HAEOAEK) 7S, H

B02

M, FEEMNMEON, HARO FRANHEEX CIIYIO LI 7 oRY
TuZWELirote. LinL, #TOIERIS ST Fiz,
SN HAROBT-TERE & W) | B S s L7z RIS OfEa <) ) 7o
T L LRGSR, SRR X OBERIIE XY T a TiZE W
B, BETRE D LE, TR~ A B L SO D%
KBFEBELTW=Z L ThHhD. FiT, FHHBRUSEEEMND Classopollis
WELN, NLITUAUITA B LET ¢ TRBBHCAET LW 2 en
BN T2, 1, ARY ) 71T [ JEE R Nakdong J& K O [E] 3
A6#E Shitouhezi JEIZIEFITIEBIL TN A, HIBRMLZ2HIRITND, 77T
T DO IR EMET T LT B 2 D, TRV,
U2 T  OFEAENE AT AR B R LI & 0 TR/ AR
DHPLXIENRTS > TE Y, IRSTUONENESE LT L HEETE 5.

! Barremian vegetational changes in the “Tetori-type paleofloristic

province” revealed from palynofloras of the Itsuki and Kuwajima
formations of the Tetori Group.

2 Julien Legrand (Shizuoka Univ.), ® Toshihiro Yamada (Botanical Gardens,
Osaka City Univ.), * Kazuo Terada (Fukui Prefectural Dinosaur Museum), °

Harufumi Nishida (Chuo Univ.)

Salvinia pseudoformosa W< 3 4 TDEGEMHETE '
IEEGEA (KIRMK - Bt - 38) 2 - @%s (KiRmhK -k - ) °

Salvinia pseudoformosa Oishi and Huzioka (1943) D > %A 7
1L, ACMEERNEANE BAS G EHEEY) ORISR, fia AR
FIND IINERE BES= “S formosa Heer” (Oishi and
Huzioka, 1941) T D, EDT=h, /N OERMRICHESX,
AREOAEFTFRIL, sifif#it Bz o TE .

L ZARZEDO%, BEEHAIIBIFEROFESEFA LE S, 2
DT YN L SNTHEREYE, AT OMEREE S N
HES T O VAR AR & IRy S (D - EH, 1995) , ¥
7o, A ARPINEBIZ S WENDGAAT D2 EDRS. Lnl,
Oishi and Huzioka (1941)134E%4 RPRIINZEIT D S, pseudoformosa
OFEMZTIR L TE LT, AENEDL L OHEEM N BN T=00
X, IETE QWVeoT-.

PO - HHEO(1995) 12 XU, ex RPN AN D, Mk
MOBARE, mekiE, KIBE, 2704~y 7, NHiEE
JEREORITE, STROWENDAAT S, o, BRI EREEE
Wifg CHE 5. R BT E T o 7ofR, S pseudoformosa i3A

B03

BT hF~y TRENGERT 5 2 btz —, e AR
VRO TEE @) 5 VX EENED, STROYIED S IFEPED K HEH
MNENEYUEN LTz, Salvinia BIREAKIAEFT 2 THY, 1
BRJENSEERT S L 13E I\ 65T, S pseudoformosa D
BAERITAE R CIIR <, #BisEtitch 5.

B, RO U HA TR LTI 2 A, (MET 25T ~LPE
RADEEIAIZ, PEMIAL L LT MEx RRBEEIR) ,  MEx KR
R EWVOARMRREEN TV, BEGROMEIRHIA LT
VR, ZEE (1968) 12 KD HIENTHRERETE & W O 4 e D,
T8 OATE D DT LT, BRI A RPN O EREBIZ 8 532
Wh LAV, ZOHEENE LT, 2 RPN OE B
ENTEREIEN AT 5728, S pseudoformosa DAEBFRITHIA
FHTH D LW IR SFES LS.

'Age reevaluation on syntypes of Salvinia pseudoformosa 0ishi
et Huzioka

Toshihiro Yamada (Osaka City Univ.), *Megumi Nishino (Osaka City
Univ.)

INEIIDES F DRFRERGALLIZERSH 5N 5B 3R & FRLA
HEREADEE'
AFTERF FEHE) 2 WHEEKRK EIX) 3 BHTas NL—) 4
HAFEE (HIX) ° BFR—F BFEEXRE) ©

JRFR KL OWEFOLERNARLLIE, TERE S 1IN, L7-fiE & LT
ek L 7P OO T A BB T = AR R b6 LT Y,
HERIE I CIE W L= T 7 H—F & T, BUEETIC
KA PR PR BT AR 720, B IR
(R — 4 10 BRI A R AR & DETE 2 AT\ BRI
MNELHHEL, BUSEORGERE LA Ths. THUL,
= AV, LTS LUK ORI B A8 /A
SRR LA TASK X\ T, BRI L oW
15, SRR O AT 51 BB BT, (LR OBk
RSB ER T B, Z OB & LT, BIFERERE 72 3L BV
5<, PHZOLOITHIRS D125 217, BRI AW KO
K L A U DRI B IEET — & DI 2 LUt
KD ELNEHIIADT — 5 D & 5 70 HREIRo 4 Sl 15372
HBSCE RN LR BIVG, 22 CREL DI, AMiHHE

R D ENASBEERILT D Z L2 B E LT, W (F
v b, NAARE— AT R ) ERGUTEE L KORNLRE =
ha— LB TR AT T D, ARFE T, /IVEELED
ROV 7Y 7 Jiikaesr L, RHER & 2L T OfForES,
O ZEMUIREDERNR A IIE L. ZOREE, MFRODRHE
LERNAREIZ A~ ORI L AT RE WS DD, (FODRR
FRINARLEI TR AT 2-3%0l E SR <, BN TR bz, A
WMHECERA LIc o 7Y VRS, EENZIEDY DX 5 /s
RERI B RIS TE D RICBWTER TV, E S 3
ISR LD 2 D C, EIIZIEZ ORISR O DGR
BILDITTC, RN AERERAORIFEI 3w C IRl I C & 7
Y

! Detecting isotope effect on maternal milk in breath CO2 of small
mammals.’Yuri Kimura (NMNS), 3Keita Yamada (Tokyo Institute of
Technology), “Azumi Seki (HAMRI), *Nozomi Suzuki (Tokyo Institute of
Technology), ®Seike Kazuma (Saitama Prefectural Museum of Nature).
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= TIEFH U BH SELT ZBEBILRORIEEE
HHEER EBREXR - EBI) *- BEER BREXR - BI/B
WA ° - Rk BREX-B) - /NFFEHFRH BREAR -
BT) °-EnE FEAX-8E) °- hBEA (REAK -8 7

=T AN AT T D LR U gL, EEARRAE N IR
FHVET I A%F LD L LB E R LARER L TN D
(Kunimatsu ef al., 2007; Nakatsukasa ef al., 2010). Z OLARHZITEE
REWEEICO L EEN, NFFEEN (2011) LCHE (inprep.) (240
6 Bt (Rl 10 OB RN HER STV D, AL, Zibofk
A HEFADATE R 2 ELET 5 HINT, OPC f#MT (Evans et al., 2007)
W BMHEE 21T R 7.

AHFFE TS B 72 OPC % Evans ef al. (2007) D84 Et¥0> OPC
fiti & Pl U726, U AR} Vuleaniscurus afvicanus & 3 3 X I F}
Thryonomyidae gen. indet. sp. A & sp. B XA (RHRAMEEET)
~fr s L oMM, U AL Sciuridae gen. et sp. indet. & 7 L F R
R IR Abudhabia sp.iXAE £ 0 OMERME~RME L D OMERME,
T 7V AF =R X IR} Afiocricetodon songhori korui & 3 R A X
Bl Thryonomys sp., ¥~7 7 > F} Hystricidae gen. et sp. indet. /TP £

B0S

M (BRREMEZET)~E M, &5 1 X I F} Nakalimys lavocati
L3R X IR Paraulacodus johanesi I3 30 ORI~
BUESHEECE 2. 77 U MAERT SR UBCHR OB 139
FEORM (Kingdon, 1997) & bhil U7-#5%, {baFED 9 6 7 FCli
BIAE O & BHEDSELL L T D Z & ghote. L, T
Va2 XIBD 3 FE (Thryonomys sp. & Thryonomyidae gen. indet.
sp. A & sp. B) 1&, R THLBIAET 7 U HpES o AR 2 Fl
LIEEMEOEVRL LN, A1, TR XIBOATE L BAR
T B D EE TRMETE AV U alREMEIZ DWW T S B ITHET
L7z,

! Dietary reconstruction of fossil rodents from the Nakali Formation,
northern Kenya.

*Kana ARIMURA (Kagoshima Univ.), *Yoshiki TANABE (Kagoshima
Univ./Tottori Prefectural Museum), “Hideo NAKAYA (Kagoshima
Univ.),’Mayu ONODERA (Kagoshima Univ.), *Yutaka KUNIMATSU
(Ryukoku Univ.),’ Masato NAKATSUKASA (Kyoto Univ.)

B EHORGERN SEH L2 2 0% 20 DhORMEHE '
ARED (K- FiiaeE)” - sREhi FHE*

I DITTE, HO~A 707 =7 O = RITIRMITIZER Y #1
ATEY, BHEEmOB/AE=R U h A2, FIEEA T ORI
ST A= L INERBPEDA TR DR BEAHEE ATRE TH D 2
LEPILNI LT WERIRICTRE) - AN, BT —2E2X5
PSS &, IREA IS OB 2 58 (N o T =GR, 1
TR GEYR) 2B ERLZY 2 v o balcL, =
Wt~ A 7 v =7 FRARFEATIZ K 5 B E 23Tz,

F9°, BMESEEEOBIAE =R L IO T FHERF R OREEH]
G AL S L — P —BEMEE (VK-9700, F—x o 28 CHIE L=
TREFREIY A K12 100 1 m X 140 g m T, FAGEELXY J510. 137 1 m,
72 H10.001 p mTh 5. BN ZRITT—Z 05, it S DE
BHRES T D TS0 25178-2 /37 A —x i Uiz, 15 4EM] 301 A4
1186 D AF ¥ T —H 0, A FEHEREEIS Lk b OEW
IS0 RF A—=BZHAL, A FRHREFIA OREERE KT,

Wiz, Vavdauoifbf ONFoH 20 AR, LT 52
FEAR) 1I2oWTh, [FERDFET IS0 T A= ZHHL, A 3F

B06

RERAHERITY TID7. U 2 U2 v DA EHOA 2B O
B, T 2T 46% (95%(SHEIXIH : 26~65%) , [ FHTT 81%
([] : 72~89%) EHfEESIT=. BERED, N F OIRFELIER
PEARSIHTE X D RMHEE TIE, A RFHI %50 35% 5 AT L HE
ESH, ARIO~A 7 vy = 7T ORI S Z iz, —7,
ENEAHT T SRS T2 5RLE LT, N DA FRHR A
BIIREED 545277 L TEY, 0~10% & 90~100%IZHEH LT
HZEMHBNE T D EE, FHNRENEDL T N, B
DO CoW b FI=y T 0@ e lE R LTS
AIREMEDN G 5. — 7, ILTFATCIEZ 5 L=/ —IgtEix s b3
A FRHRE AL (90~100%) EARIZ)F-> Tz, R oz
1L, TRAZCONTHIBRER O8O B ERBEORMR A b7 EHEE L T
LEEBEZDLNDOT, 29 LIohIRbEEHA B8 L AR 53
MHDHIEAHD.

Estimation of food habits of Cervus astylodon from Late
Pleistocene caves in Okinawa Island

Mugino 0. Kubo (Univ. Tokyo), Masaki Fujita (Nat. Mus. Nat.
Sei.)

%8 Phacosoma japonicum|Z# |+ ZIEUARERND BRI
BfER (EK-H) ?

FAEDHA I T OBUTEAS B L Toh D B N T, IE
P RIIZRE AT S i AR DD K oI, BifEE
Tl SR 2\ M IRIFEORHATE R CIEAT AR i S T & 72
UL, JEREZERI IV v CIRgkOEMASE s [ OIS b2 Rl
BY7RBR LD BB A2 . ADITETIE, TReOBC LY, B #
HDOHHII7A (Phacosoma japonicum) (22U NC, fEATHHOEAGEA
WGEZ PR L, BRI AR L. HAEILIN IR TS AR
T, ATESMERRES LIRS DIVTE Y, AR SFE
AL D BHRGEEDNES , BRI TIEAT A XDIKE ilimsl bR
(27D 2 EAVBIVTNS (Sato 1994) . AFRITESIT D Z 9 LI BN
MDIE N, PERSEIROEN ML D BRIFOAER: /S & 2 FaRsk
HOBEER (progenesis-hypermorphosis) 72 L TUND, ZORUZ OV TR
(PFPIERES ORI DIRRIET B OISO H T 4.

SREHTIY, AFRE, RS, UL, WO GRS, ENEET
B LTS HFHOE -, £, ISR R D55k
IR L, BT EC, PRRESCERE N E 4B L Cfif

HPFIO AR R S A A U, A S ool & M S o
O UYL 3 Ry ol N Oy = A Wl 2 5 VAN VAN B v =4
T AT AEGN L, AT T A BTG EHA 2T — 1 THS < Akt
TN ATATUC, Kk ek RESEOBIROFILR A FAREZ AR
1, ABASEATGE 2 ERER CLa L7z,

FENTORER, 4R/ Rk & BB A DRIk & X543 PCL T,
RIEFRD AN ERIATE % 2 Lotz Tl A A% PCl O
TSI AR Tl & 25, COREEEGEERICHE Y, 5%
DRI DT TR, BB, FOEEFEAE B
FHECR PS5 2 Lo T-. BLlA A2k% PO OflESy
WradT-Ch, 6 HIsOEAEE CRYFEROEE (B2 I5R0 5
Wiz otz DLEORERT, #Bas/magl iz, SREAOKE IH
197 T ANHARO F BTN B IR AE BB ORIy T D =
L, Fr LY ZORRERMON B LT, BRI EE L
REDE Vo S U7 SR PEROBEER RO HILD Z L 2R LD,

'Heterochronic variation of shell shape among populations in
Phacosoma _japonicum
XKasen Torikai (Kyoto Univ.)
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A ZNHAHEITHE T DRI IBDERE £ BFEDER : Pecten albicans
H KU P. naganumanus D !

HERE (SEIK - BARFRETFER) 2

ALY AR R BT, BRSO T2 RS DI E D—
DELTHEHFESNTODD, F—EEFHIOIEROE R MEN TR
D, LIFUIRRIEZRFEZL TS, A8l Pecten albicans 3350 P.
naganumanus DEZINT, FEIIOZER LS RO B LD
(TR BIEDSERD B DT, TOMEEENT 5.

AR E LT RR I D B PEBL A A 2 T AR, P. naganumanus 73
25 A, Pecten albicans 3 1 fEIAFRO DIV,

KR 576 P. naganumanus (EREEEBIEZUT-AG R, 1EHP#RHT
DOALE, BEIOEZDORIEZIZ 2 A H &3 ARHORICIR->THEASEN
HNDZENIoTz, ZIMNDILITHIRIZ 2 AE E3 ARBEOMIZAH
BEDPBINDZEL D, LTz C, @HO B2 RBEIC Atk
DROLNDZET2%. AEBESOBINDAE O MITHIK 22720,
THRLIZDTDDIZKL T, ENLSN O IO I iLE b TEE
L TNDZENR D hoTz.

B08

EHRREZZNORATZIC2ARE, BEOBARHOAEIZ T~ Tkt
B BDLEE, O INERTNLIEIC a5, a4, a3, a2, al, ¢, pl, p2, p3,
p4, pS EFES (T U7 — T4 AFHBSONEERT) . BHEHED P
naganumanus D DIERIIZDOZAT ONEBET5. ZOHFA TR
WFHE, MR XY TADKHINE, a5, a4, ,a2,al, ,pl,p2,
L phpS(EADT UL —FANE, BN LH R T) L7205,

Pecten albicans ClXARENAOLNIRNIENZVR, RENDH
B, BESEPBNDNES, P naganumanus D55 LIRIEETHD.

PRz D BEARE L, ZOHFRUTHEDE, D9 ARDTIN 18%, 104
OIS 64%, 11 KON 18% Th-7=. 727121, ABSONEIZH
DINOZLIIMD N LT BTN ER L. iz, S 11
AROREFAEL T DL, BRI O B EERETIY, JikxO AEaRONE
(a3) THINH AT DEIAIA RN LA 3 h o T
PLED X 57, BEPREZOXKIME MOWR L OBLEL, P
excavatus 55, BIEA X2 A FHOMFEIZ HEROHILD.

! Relationship between number of radial ribs and radial coloration in
pectinid bivalves, Pecten albicans and P. naganumanus
2Yasuo Kondo (Kochi University)

Isote/us ZERIZE T2 OEEDOMEZR MK Iz DT
FHFHLK - SARHEARER BK-H) - #HHEEKX Gk -8]) °

g (labrum) 1322 < OEREEO QIR DR O R <
—YTHY, ZORMINAT DRGSR R T 53 A I
H£EFD. 2D & D AT A TENE O BIR A L B
TERWEAI . ZHEROOPEEMEE > A RA h—~
(hypostome) 1%, BIAEFIHHH L 1372 0 A XORAYTHRER 72 R 5%
(BB OHHND. DFEY, ZIFEHRIZBIT DA RA h—<%4 LT
WZRATIREA ORI, BIARLEM LV b L0 a3 H -
722 EMMAlZ D, & TAREICIE, IREMZIZIRCH D SR A
RA b —~OYEW I 1T DI A RO E B BN L,
{EAEDDITERAG DA BRI TRV BED Z & B e Lz

BN A =280 Lotelus maximus D/~NA TR A b—~T, 2E20E L
HIZ 35S mFEDOKRELD DO TH 5. ARaflblEmclE, MG L&
WEEMO TN LB BNDEEOM ML BAHZGRD Hhb. =
NWHOMUMUL, A XETR (RSHIR F/EER ©) 1I2X-T 930
kT SF & SC, ¢60 umbd FoO MF, 960 umJ ¥ KEUWLF & LFC D
R PCE T AR C IR ERNC K 2 R G- ST

B09

WD, BRI AECE OIS & BRI AT E T, 2
WO FHREEOIY MLE L < B2 5054 E 3 Z L bk 7o
Sz HRITCIE, s m OB EERD Bz —5C, BT
|Z SF « MF « LF « LEC HNRAE U7- EUl—hE72200Am Cdoo 7. mirfAl
DZEH IS AR RE DS <, Z OREkI It ORI & B3 D%
ENEND, filfOBhE A H CEART e S 2 onb. 2
OREIR TV 720 LEC M TH Y, JEMIFFT0 AGROFH HA
R BT L 5T 5. BRI A S FE 2D L, LFC Sfifdk
CHEHANEGER L CHEK AP O F ORI S5 72 oML R FSRED 7]
REMESE . FAICIE, TSRO SC 23MAdhE /o ChizmAte & 9
(D CRMEEEEI M LUz, S ChHIUTHR NI L b
ST ORISR, OEC 708 A BRI RIST AT
HHTD, WA TV EEZ OIS, AlEIOMBGHERE, HpE
JEROEH S— ETOINBEROIUEE L EZFE Db A T
WD ENTIEROEWERIEICE S LI 2 AR LTV D,

'Distribution pattern of sensory rudiments neighboring the mouth of
trilobite: a case study of hypostome in Isotelus.
%K oudai Hirano, Yutaro Suzuki (Shizuoka Univ.), *Yuta Shiino (Niigata Univ.)

NHROBREREDHEEMEPHHR—HD '
HHRE (&RXZF - EREHEER)

UK 5 (EAERNCHIR L, LK E TH 5 5K
Jahk - BIG L WD, AL LTzl ) — 7 ) U A IRO—ECh
HIF TV ANIEET DL ENDD. =7 ) v AR RE)
W a GBI R OIROTC, o LM THDPZ, /
— 7Y 7 ARROWTEL, BLEZEOIRORLIFCFEREIZREIZ DUV CE
FTHDH., EHEIINET, NMERO ) —7 U U AREIEE
LG, b - S AERREROIIE 2 35 2 72 > T & 7= (Tanaka, 2005;
Tanaka, 2006; Tanaka et al., 2009; Tanaka and Moriwaki, 2019) .
Tanaka (2006) TlL, NMEROIRE 7 F7 T L A—H_—5 NET
ATHEREIL, L X0 ZL SR NI DY I 2 L— g
VEBINoT. FORER, LU XOMIMIERL L RO X )
RN Z AT HEER TH D Z Lo T, EIMEERAR
BEEOIEREIN S HARY I 2 L—3 3 L OFERIIEE S n .

WRIZAKIEDEETIZON T, SR L IEE e, RVEC
RS DRSS 5T, S FIE, —J51a GEA) 2 SICRE
INA. DEVIROAV =T —ya UNESRE N A RE L AT

5HEEZHND. Tanaka (2006) Tid 20m AR DIEIAY WEEAH)
DESE LI-MERE R > TNV, TSR TX -, 4,
TR 2> 5K 1000mEL EOFREHERD > B U7 BIA I B
DOIROA YV =T —a UERE LI E ZAU O Z L4tz
KA A — L&D, —7 Y 7 AIRIE, MIDFI A
—J7, KDY 100mE 8 2 DN AR T 2 O T, IRO I,
W~ 7 "5, FT, BEA— MVEETE, IEMMEL
BLONL., EEOLDIL, 7F7 T L REHAn EEES
MMEWY) IREZFFOHONRELND—T, IEMMELELDH D%
FET D, U EOFEREIS, ROV = F— 3 0% 100m A8
ZDIKGETIE, BN ERDDELIRT 7 7 X —EEZHND.

SIFSCHR : Tanaka, G. (2005), Hydrobiologia, vol. 538, p.231-242;
Tanaka, G. (2006), Zool. J. Linn. Soc., vol.147, p.97-108; Tanaka,
G. et al. (2009), J. Paleontol., vol.83, p.414-421; Tanaka, G.
and Moriwaki, J. Paleontol., vol.93, p.727-739.

Functional morphology of ostracod eye IX
%Gengo Tanaka (Kanazawa University)
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LER=E REMEELE Madyge | | inae FBRID
FEINE DRAELLE: & HFEFRIRRT
RWWE (MK -2) * - GIHEEBR (X - #1F) ° - Alexandr P.
Rasnitsyn (Paleontological Institute)*

ANFH (Hymenoptera) X, ¥ = JTHRILIME, FhlaAfi~ /i, 7
—A MRt EORT LWAETERSUA B L, BUETITR S
LD N T =T DD L UTAERER TRE REEHEME S .
FIADHD THELS 2 DI =EA T, ZHE T 5 Hiuld SR
TN—T"ThDHF¥F2 NFF QHiF 17 )8 38 &) nNfiESi
TWD. ZiLb®d 5 B Madygel linae fiFAFR< 2 #iEHT, ﬁiﬂjﬁﬁi
HHITIRY, FHZY 2 T RIS &l OReg b~ & k4
DA E DR INT O OMIEN A E 2 25 5 2 TIER &hvan
%. —J, AR DI FERD & D 7 V—7" : Madygel 1 inae
FHEHZ OV T, v E TIEAOS Lol <, IMba o
(2SS - RBIR 2k g O C I 7.

T B, B =R REAR a2 AJE7) 587212 Madygel linae
RO A 2 S ToRIREI TR 5 AR RO L, A%
AEATo. F, TMBOBEAL O L TRSET 17 I —HiEOT
AT T Z ST RHEARZ S GU I RE R 4T o 7.

Madygellinae Hif} 5 FEAD 5 6 3FEARITIMEAT, DU, 4
HONKRILYIO ZER T X T X ANRFHHE L CHELZH L
Madygella J&D 1 Fi L TRIOBRTEREER L CND Z Eonb, BilfEE

g, 77, T EdBICIREEeR R ORI Z 2 A
L LT, 2D 9 Madygel la JEIZIRIE S5 1 ERAT, B i -
JEZHE - FESIE E CORFESIIZ AR 4.5 mn - BIAOR E 3.1 mn D A
ZOMEETH 5. FEINE DI ORI E TOR SITHY L om THH
DI TROVOPEHSECTH D, ZOEAL, MOKESRELLD
SO « Madygella analoga & <Pl T5.

7, b5 LRRAITTRES - WIS - NEES - AiA - $R - FESIE R C
BRAFESNTZL2E 16.6 mm » BIMOE S 9 nm O A ADEET,
Samarkandylcia JBIZRE SIS, EIVEOIEN DR E TOE S
1K 5 mm CHEA AR BRI & 72 5. Z O Samarkandylcia
BIZIFE SN AEALL, BAFREOR 2 fEORE SI0b5H. ZNET
Madygellinae HERHIAMDOHEOMEAIZELARIEFITNETH S & =
N TE 723 Madygel Linae HEROHIC b ALOHAHCVEHTS 2 -
R FFORENFAE L, ZDNHT VT AR L =2 &R

Dhodz. Madygella HiFD A ADATAZE (EINE) OIFRED
YA KT, DR E b 2 XA TRHLZ Lotz DA

TOENNT, ZEACITHET DI % Archexyelinae HiFCHABILS.
—75, Ya gkl - BN s L, 3 SOPERIOHELZ R,
FESWE OIEHEIN 4 Z A T~ LM bSig Z Ldyhoiz.

'Morphological and taxonomic study of the subfamily Madygellinae from
the Upper Triassic Mine Group.

*Nozomu Oyama (Kyushu Univ.) °*Haruyoshi Maeda (The Kyushu Univ. Mus.)
‘Alexandr P. Rasnitsyn (Paleontological Institute)
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ILBEPFHEDN FCERDS T4/ S—ENFBOHERE' ﬁﬂeﬁ\ﬁfz&#/l\ﬂ%ﬁanuﬂ—wv\/ﬂk LTV T LT

RHER kK-8 - BOEE GX-k-EB1)°

ACHEE PR & HPET O PE TS AT DR DL, B eaED
THEREH Tl S THRY, _HIJ%‘?‘:P?FW?%@UV@ﬁ XD L ED

BB ARREICUICEE Ch D, RBEEOIL, BUMWE~YEBHIMEDRERZ L <
P1F9 5, A DERRNE CEEITAZ N ~FA)I) , 77X AE (ARl
D), AR (RTERTRGBIID 72 EORFEH: 0 ARG OFEN S,
aED S 7+ ) I—EfEL, OO AR FIEREER L.

BURPBICI, BIER 25 m O AT 27 U —HIZ 6 F@Dﬂﬁ*ﬂtn* >
FRRBN, 4B OV NERYEIZ, Crassostrea of. gigas HNEFRHENL L TH
A% JEIE 30-50em DA (1.5 mx10m OFEPH) 2MAET 5. it ARAsaii:
ROFBITBI MG MTHE LT LI MRET 2 U L— MRS EER A sl % =

Ln, EALHUSRO P T AT MR O DS L T2 2 & 2Ry

F‘lﬁ%ﬁ R I O TR RTROME T TR SN S5 7T XA BT

L WOVRIEHYY (AR OV ER IR & & oL NERYA D 2 T8I F{bAi g
(Crassostrea. sp) WAL, EBHH 3 208 =y kbRl FElcA
FRENTAEADS S FARICHEEE U T B E~YEBI IR A B 7, b RIS 2L
OISR E L EELARE Tholo. WYEMFRIIC, 10 ZELL Eok

B12

AP TIL, oL NERDH T LTARRNEBAORYR 5 om RREE D)
#H X (C gravitesta : 5458 20- 30 cm) 7)>, #5010 em~1 m MUFIZH~10 @
I Dy FHRIHE L T DiaE (BE 20-25em) &7 373, sklA s
BT L2V ER Y H 5D, Ny FEITHO R - T D
B, Ry FRTIIER RS> TNDOT, GRY VKIS Lo TREEHICHI D X 578
FIEFVIEZT TR, LAL, 4k FICT 22RO M3 DU \t
KAEEF ko L (B e E’#@{—.\ﬁ\ FPRLEDMTAE L QU D IEIRA RS
AT=DT, B 2] ézhf: RIS AR LT ‘f:ﬁﬁ%‘fi?ﬁbé.

CHET, JtEEOHETHET C gravitesta LRIESNTE b DD LI
JEREM D C. gigas b L <ITRAFMOBLIFE L 272 SN, C gravitesta kﬂ{k/t
TE 5 HOITIREEOEARIZIR D, LTZ3 5T, C gravitesta DAEIIM (P
HIFEER) (SRR AR I~ AT O — BRSNS A3, AR
HFE BAFRPMHAEL TR HEEI L TV RN 2D, RARDEEIC
2 FEDSERSI T QN ATREMEDS

'Taphonomy and paleoecology of oyster shellbeds of the early to middle Miocene
distributed in Hokkaido, Japan.
?Hisao Ando (Ibaraki Univ.), *Hiromitsu Yuguchi (Ibaraki Univ.).

It ES RIS ERAR < 0 T DB
REEHYRELMOREILRH
WEEE 5K - 207 - LA 5 LK - BERER)°

XTI REEIE (Ex - U, 1935 av4) (SALHEESE O
RS I O AR == e > & S SRR L - P HIZ N Tofid
5 FH AR~ NEAETH T, U, PSR OR = RE
DD IXZBOFHEEZ ST HE T H A TS (e g
Amano et al., 2018). —J7, $IMEAREHIROMREERE 21
T DWERE (VU J& - TATE - WG - 57 E) o b BEO
BEHNRE SN TWDY (IA, 19565 —41E7)y, 1958; ERIFD,
1966 72 &), ZHETI J\%a%ﬂﬁ LECRIRITZ2 ST, 4
[\, SIS HR R A D AR E B FE o B ATt
WZOWTHREFIBRE N DI E T o T2 ZOFEE, W20
HMENMGEONT-DT, ZZITHET 5.

kb BELAIEARE, R (1956) 1T L 0 B2 < o BXED
ATV D HIEEBTH K AT ZZVAVE YT OW FUE - HEE L
7-. W, WHJEIE Okada & Bukry (1980) @ CP5~CP6 (t5 > F 47
VR~ T 4 7 R kS (Okada et al., 1987).

B13

BUARE AN ORE R, 1M 8 R, Jhai 2, Ak
HH 10 FEZ AT, oo H s, M 2 e “AEM | FER
HHECTho7m. BEAHEIL Neilonella polunini
(Devjatilova) MR E 8 72 JE T L 0 K-S S AL, Acila
(Truncacila) sp. BE W Periploma sp. 9. ZHHDJE - di)E
TZALVE KIS OBERTHR TIXAS RONAERTH D (e g
Gladenkov et al. 2013). —J, AROEFCATHIIL Jupiteria,
Ranella, Fusinus72&, €k, ALPEASTELERBSOBERHE S 13 5
NTCWRWENEEND. T2, BMEERONETTARE IS
SR DITRE SN 6 8 6 FE, “ACHM 18 8 19 A ST\
2 (e.g Amano et al., 2018), BT DHDIL3 BOAT, Il
13RRD BV, T OFBEIM % S L TN D NEDN TS, 474,
IR HURI I\ T, AR RS fE O EArds JOVIE O LA
{EEBEEAET 5 Z LICK VLN 2B THA .

Wolluscan fauna from the upper part of the Shiomi Formation of
the Nemuro Group (Paleocene) in the eastern Kushiro area,
Hokkaido, Japan

Takashi MATSUBARA (Kushiro Campus, Hokkaido Univ. Educ.)
Ryo YAMAGUCHI (Grad. Sch. Tch. Educ., Hokkaido Univ. Educ.)

HEHATEERD T FHE TR RBELEOEIK S FBHEK
BiE BN GREK - MERSSEER)
FREHEGTEEH O 1L H D 5 BRIRZ 7 T2 1205 5 b
e L 0 BT D TR B LA OFER & RSOV TR D,
(LR RAT (D2 C 0 EHTRRE: T PETIAE S 0469 2 Pt g
DOIRE R A L 0 . KEFE 2> (1994) N THERIEICART D
Tateiwaia tateiwai (Makiyama), Menkrawia notoensis (Masuda),
Vjcarye] la bacula (Yokoyama) 73 & DPEHZH#E LT\ 5,
R P sgIn oA 3 B I T B | U OSSR S L 0
v/ﬁ 0 —7WICAERT D Littorinopsis sp., TIRIEEICAELRT
% Tateiwaia tateiwai (Makiyama) , SHEIZAZET D Turbosp., ¥
WEFRVIEIC 2895 Leukoma sp., WWRIBEICAB TS Placopecten
sp. X°Acesta sp. 7R ENFEH Uiz, ZOIAEIZITA T > TGN AL
LD Z LD, FHEFEIC & 2 SR FULARH#E CH D &L\Z_é
1L O SRR R R T2 59 AT 9 2 2BV R R - e B T OO AR
D, FBRIKICARE T D Tateiwaia sp., Menkrawia Jsf’zzana
(Yokoyama) 7 ESFEH U7z, Z ORPAEIE D AL & D MBI A2,
BIEIPIEIC AR T D Anadara abdita Makiyama, Ruditapes sp. 74 &

MNEML, o, ELZH D EEDDITEKED Anodonta sp.,
Viviparus sp. 72 ENFEHT B, 2 HDOMED FAIZIXERECE
BESRENER D 2 D, —HOUEBHIH =5 LD EE X roﬂ?a
AR IR AE T B S 0 3 5 4 F B A g o S b B K
Takayasu (1981) 23~ > 7' v — 7 ¥ fif i O T B PRI A4 B3 6
Vicarya japonica Yabe and Hatai MDREHZRE L T\ 5E, S HIZ
FEE (1985) 4L HTI/MFEOBEAES LV, ~ > 7 u—T7BICAER
4% Geloina yamanei Oyama O BAEMI72FEHZHE L CW\5,
AR H Tl DS Il 2 0 A - 24l A OWRED B < 220
B, TIBREIWCAERT D Vicarya yokoyamai (Takeyama),
Menkrawia notoensis (Masuda) 7% EDMEMMEA & & HIERT 5,
AR LR BT AT A AR L 0 . AR - A4 (1971) 23
~ 7 ua—T7BICEBT D Telescopium schencki (Hatai and
Nisiyama) 2MEOFERIE « DI - tPATREM S HET 5 2 & %
WL TRY ., FAHEEC X2 o L ATHE LD Hid,

The occurrence and composition of tidal molluscan fossils from
the Lower Miocene of Western Chugoku District, Japan.
Hirokazu Takahashi (Tsukuba Univ. High School at Komaba)
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20202 H9H

REEETHEICE 1T HRE - FRETHYHNOERRRATIER
REHE (LHBEX - 2BHEH) °

BT 31T D K3 « ST EhRE ISV e 2 SR
&L HITRSREED & 5 BUEDGRD LD, KR O RKIETE,
iR T, RIROSITE, +HE, 45E, REROKA
i, ELRo=miE, FE)IENS, BICRREEO B, Ma LL
[ 0 AME~DIEROTEAD D 2122 ENH LN E 2> T D (KB,
2001, 2007; KEFIEH>, 2000a, b, 2008, 2009, 2011, 2012), F7-.
Neritina (Vittina), Mitra (Mitra), Chicoreus (Iriplex),
Calyptraea yokoyamai Kuroda 13 B AYHA B DL 72< | Conus,
Mammilla, Cyllene, Scalptia \IEAA=CiEiL b RLALD B AUFZIX
ERLTW NI L2 BN E/o TS (Amano, 2019a), Z D
%, HAMHOFEFT TEOBEHTR Trochoidea 2 flZ Ll L, AEEEH
TR P~ I RER SR BT D Pomaulax omorii
(Shibata) 23K H RO REESERE, FrBRosaa B, U+-HEns
FEHT A EEW LN L, Eo, NEFTHIZAELRT S
Monodonta australis Lamarck (2Pl L7z M joetsuensis ZHiaIR
DA SIIEY HFBOT= (Amano, 2019b), & HIT, BEHR _AHE LT

B15

RIFIRARHART OHE O 8>S 5 O Cardilia semisulcata (Lamarck) .
BUE A AR AR U7\ Divalucina soyoae Habe % 50#, L 7= (Amano,
in press)  ARCHUClILd 5 A3, REFTTRIROIKALIE FEDE Mitra
(Mitra) sp. EEEZIN TN D,

{bAmpEm & BIAEFREDILRD 1 A O K (1981-2010 4)
T 5 & ) ACEWRBEKESHEE D (Amano, 2019a),
WERTIESEAIZIT 3. 264-3. 026Ma DEARIER] (mPWP) % Huiic, BIFE L
D 7L< EIRZASHEERNTRA LT =72 (Gallagher et al.,
2015) . BIE AAMEANC AR Lig EPEAVER L T e, F7e,
A7 4 vV~ 7 HUBIZAFAE L7 IS B CHERE L 7= BB IR 5K
DARSECHE O & TIIMRFE O BENRTI o T2 EBZE L Ty (F
M« REF, 19915 REFIZAY, 2009), mPWP A3 ClEmill e
BENNTETERIS S R AT TREER B 5,

"Warm-water molluscan fossils among the late Pliocene Omma—
Manganji fauna
’Kazutaka Amano (Joetsu Univ. Educ.)

) a7 N\TAEHABUEBE KR Periploma besshoense
(Yokoyama) & P. yokoyamai Makiyama : 5%fi28E & Z D548 !
ERITAN CEX-#B) °

Periploma besshoense (Yokoyama)3s J. O} P. yokoyamai Makiyama I
FIZHA LU 2 &7 O~ PN ERT Y 2 v 7Y
NI AR AMEAOICAFETH D, P. besshoense 1% Tellina
besshoensis Yokoyama, 1924 & L CHaRWbE T ERE  (FEsi
) oS, Tk, FITEE SRLLHESIR TV,
P. yokoyamai 1% Yokoyama (1927)234 /Y L ALEROHHHEN S T.
besshoensis & U "CRifl L7AZAIZ IS T Makiyama (1934)7387FE
BEBLELOTHY, 20k, FICHHHNOHEINTVD.
Makiyama I% P. yokoyamai | P. besshoense Y. V) &5k DR M X 0 *IFR
N2 & E IO S D TEREDIE\ D HEkRI T & 2 &l
W, WfEE Y =L BTG DD, ATETIE, Zh b0
FHIMBEZ RS 5720 % A TR LOZ A TREHE) D DB
A Z Rt L7z,

P. besshoense D5 A TIERIZKDIL TSI, XA TREMSHT
DR « FASUBIEREA 15 BIRE G L7z, AT R ChRKE=

B16

V7 V= a CHICEFRMRIREE CREM Lo, NIV LR & 72
STND T ENE. BIEOREITH A ThoH, REROMEED
Eie. BOEARITARER 92mm (ZEET 5. BRI L2 <, R
HIRZ2 iRy gsiE T 2% . Bt L OB C& ez,

P. yokoyamai DY) UPEX A TRERITKDONIZ LB X HIVTE
773, PERSHE « MUEREABEIC Yokoyama (1927)DBREAZERS 7
EAENRE SN TND Z R oTc. TRTCREETHDLN, K
T CHERENMRA T SN TV AR L H 5.

ZNBDERD A UT=4ER, P. besshoense & P.yokoyamai I,
ROV A X, DR, SMEONTIUTBN T LRI 2 &
ILTERV. LER-ST, Wffidy /=2 ThHhH EEZbND.

P. besshoense 13 Aelga Slodokewitsch, 1935 DFAFETH Y, Aelga
1ZZAVE T Periploma JBD 1 #ig & LT C& 7. L)L, Aelga
V% Periploma &£13%< DR TRRZOT, Mg & LTS O
UIchr).

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

BERRERT AT T IL DRI
BRI L/ 2 — D EHETE T BIEDORIRER & T DfRRE
{ERRER (K - BRI 2- ERAREE (K- #Rahs) ¢

HRIREN D HBE R I TIE R IS 2R CHEMECh 5. Higdikrid b
IZHIRDZENRHDN, AEOFECHTRHC L > TR T a3
REL B D, 201w, B0t sE 2 21203, {baisk
P I e BERBEE AW 7a—F L EETHD.

HEdkR L BRI — A RIC L > TEL, ZDOA D=4
ITHEHARHIRET L & L TEED 2 EWNRRSN TS, B
TR E 2> A & A A ¥ Conidae DAL/ % — > ZHEET 5
7212, Gong et al. (2012) 1 FBUEFEORAEZE FikOBELET L %9
LCERT 5 2 & CRERDAEE LA To 72, LasL, »< o
ORERNH Y, RN SN TS, ABFFETIE, JEfTifgE
ICBWTCEBTREMER L ZOWBLZALMNI L. SHICER
FNOMBSIZONWT, R E R DET IV « FEFRETD.

1. BkEOHR

EA R M A 7 — L DB — U BTFETE L, WV oD

IR TR SN TV, L, RNE—UBRO A A F I 7 A

ZEETH L ERTE RN

F7o, HEREHRIIRE FBIZHt pm £ THEET L2, MK
S TR DIEL TN bR /e 8 — 2 B RO Z L MR STz
JEBIFI DI — AT NE TSR SN T LT, Y — Tk
IZBWCH X DWEETRDVENRD D,
2. BERERE T v
HTIE L <HYR L7ERHED o BIZIZEFEOET LTl c& 72
WHDWEENTUNEIZD, FILWEFLEAERL, ME I 21
— Al THILCE L Z L 2R LT
3. BEROTERAL
A ERLT 2B, SRR TR TV D Bt
IRT A= =M LRI AU 5220, LinL, JEfTifgE oo
T A =X =g LI A ORI L > T TR Y, FErEic K
FTCWE, EIT, BEE T e RCEH LI EEN T EAE
EL, FEOT A MLV AMMEEZHGR L

'Theoretical studies of a model for pigmentation patterns on Molluscan
shells: problems and solutions in estimating ancestral patterns
’Hideaki Sato, >Takenori Sasaki (Univ. of Tokyo)
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7R/ A FORMROBARELRERTERVET T
ERED KA D) |

EFET A ROBRGIRGE, F0%EE )53 Eilidies ¢
P T&E 728, BIGIR— BRI D R EE 7 /W L -
THREENTE7 Raup 1967 728) . LnL—KHT, ToE/A
RD% < OFEC, BIRIROMIRFEELERIGRD B, TT/NT A
— X2 DIEPEERP TRE S B, R T 2 Bt
A RE =2 BT b DI EB DR B THON TS, HEEEE
REFHEA~DISHEEZ D L, TEHRETHEME 2 Kb I KO
MEAHA L0 B RIITE D 85 RBmEEET AN EEND.

AW TlE, 7rA R —KE Raup ET L EN D ZoDHILE
FIERA LT, BIROMAIAZE R 2RI D e T T L
HERL, EROT U F A RICRONABEEEAEER A2 —2 D
WY o— 3 o EOREFIITCE 508 A7-. ZOFT /LTI
BEERWTIE O T LM AFEOENRZ FEEL LT, ZiUTxd 28
FIOIRFEDENFE, IREROE S, MEROKE O 3 HH MO TR
WERET L0, ZnoboBRE 7 A N — X TIld50T
ARt 6 HDOT B A N ) —{RHNET VB E 72D,

B18

WEHEEN 9% ERC3 THE OMXIENRT 12 2 K U —H Tl
TELNEIDERFET D728, 7 H 120 7 139 fEFROLOFHA
WIS T A MU —fRIT AT T2k R, < OF TR VIR
LAV, £ TRUVEIZOWT S, 2 F2VLIE 37T r X MY —
TRLOFPITE 2 Z EnbhoT-. FIIET T V% Wi
O, BT A N —DEATEX Y, /3T A—XDIEOMAE
DRI LS TUE, BOFRAIRIA SRR & HITIERFTCE T2
Lanbbd Enbhhoiz. £7, Walton & Korn (2017) 23
[Cravenoceras-mode) & WEATZ, WEOFARIIZR)IA S D X V) BHE A
IR, EROE S D 2 AHEIE 3T B A Y — Tl
BC&EbZEnbhotz.

Raup €T /L CTHWOLNAIEDIA XX, PR OIFEROE S &5
WREREE WO REEDOTHY, TN LY bIROE S & H
WD, BRSSO L il R o D72 L E 2 6 nb.

' A theoretical morphologic model of allometric shell growth of
ammonoids
*Takao Ubukata (Kyoto Univ.)

HEERREBEETILICE DSV
SRTBEEETUESA MEOER'
FA & (BEXK-EBT) ?

T T A NOFIEREL, BEMRIERICE > TEOMA TR
TOUD LI TWBH DT TIEZ2 L, REOB Thx 12285 “4t
B OEREFIA L CGREEo T D &2 NS, BRI ETN
1% 2 BB L D0, BB CHIT R B B BRI ANR O b
BT D00, TUETA FOBRRERIIINE & OMBELEHORER &
PILTZENTEDHIEAD.

WEAEOORETE (B - AR, 2020 Filss) CIE, T oA Mavik
AfENB/D Z N TEE I RERERTALTE T 07T A
“Ammon’s  View” ZBHFE L, FmBHO R ET E T A b
Polyptychoceras (JAHEAL « 7 4 7Y T 2K 23, mRE@FE CEE
WHES T A H OB ETER LT ZlET D (HDHWHED) KOSk
R TR A FEL LS L.

ZD XD IRRRDVEY X T T A b RIS T E B AEEME
Hb. 7oA MPEEDETGR UTBRISHET S N TE LS
ML, BE—FEPNICIR S 22U L FAm7E T T <5 ~0E]

B19

WELARETHD. ZOBA, MRINCERTENER NS Z &1
BN, EETOFBETIE, ZoL577 e A MOfAEE
ReA R Z LI TERDN -T2 ZhUE, WEROAERBEEAO RAEY
(B ERTR) DR ITTOBFIT T DICEA TE RV Th
b, QRO K D ARBREEE M EHANERZ L 6 E-3< 0 2175 T
WL RREAR T, RNEMRERZ G525 EZUCER L TAZ 7 F
AIRPE LT SFERDVMEATERL R DT THS.

ZF ZCAMZECIIIUH - A (2012) TR I “BEMUERE"
70 s T MIEEL, 7D R EMIR BB RIC ISV = kon
BT A NOBRBEOTIZR AT, ZOKRIZE-sTIhE
THHTE D27 W DD REET BT A N OBIEiE% FEl
TEDAREMEN S D.

"Theoretical restoration of some three-dimensionally coiled
heteromorph ammonites based on an interactive shell growth
model.

Takashi Okamoto (Ehime Univ.)

HEESZIAL—YavETLERVTEARERELLEFRT D!
SEBE (EIIREF - &) °

KIG L R DR ERFET NV THEL, avta—4 Il
—a Y EITO TR E TRIT 2R 0 E > THDn, =
NHDOETNOL L FBIEOEYFMEIER A Y MU —2 O%&H
BIa720ct EEoTna, UL, ERRRITTENEA OFFE
2R, FRCHIPE S DAERER D L 9T D ARER ) D IFEES .
FNABA L BN TORENMUIC Lo THELT 5 &0 5 Fk7e it by
WREFROL D RAERERER LT 25X, ZOUNS %25
JE L2 AUERRE - 7 TRIEAT 5 FIREER B 2 bivd, & 2 CARIF
e Gl NG TR S I S O W) G B % T8, LU 7= Yoshida et al. (2019)
DARERTT M LB EA LT LWET VRIS LT, 2
DETNEHNT, IRAEMBARIOFRERIEZFEIL, 2215k
KA FARAN ST THEREREHILL . TO®BISKAED ZRRT 2
LWIEBOAR Y I al— LTz, FORE, Zo®FIL
TIFEEBFRTE DD &0 ) WHEEERER DIFARIKIEZ 8 HILL
L OMERTHIICE 72, TOREOERERIHREMERASED
& BRMDIKRIEIIER U CRFEDMER U, ARSER D, LWV )R

BB SNBSS HELS N, = 20 BASKRAEW Z BT 5 & |
6 EIFREOMER TN L2 FAER 7 RIEBI R D 2 & 23T

SNz, & ZAN, BMREIE Lo 72— A DI SKFRERERRT D
WHREAMENT L2 & 2 A, FRIK - B - BRHIO LEOIERIEAY, SlokcFE
BRERDM T D IERTOBES OEINEIC L <IN D Z E R BN
TRote, ZORSRIE, BLESOAERERIT, SRFEAERER L C bR
TRRBBIZITR D IZ W L Zme LT D, ERICBE CI3s kR
BRBRI% OREAEFHE OFNSRIE & 72> T D,

HLSAFEERBRE R4 A & — M L U, BRERG OARER 2 b2 Tl
THZENANIEDO B TH L8, b LERBRIELRTORAERER D
B A AR AR 5 & 9 78T A= Fis 21T 208, [
ol TET SRR S 5, #EILET L EHWEY I 21—
a U EIT I RE, BRI A Z — NS EZRELTZY S 2
L—a Y EITOEA. AX— ME LB LIRKED—DOTHH
ZLTIEET AREND S Z & AR ORERITIE L TV A,

Predicting changes in ecosystems by using a simulation model
of ecosystem evolution
XKatsuhiko Yoshida (Nat. Inst. Env. Stud.)
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FTESRTHAVIUTROBFE “RE HRBWER'
STEP EOPR - AT 1THE (BROK - JRMD) P EBE REGRIK-#%)° -
R Es - 2 & (RE - HwILX) ¢

BT V7 RRAINE & 2B O SRS, =y
WZSEE T CHIALT small shelly fossils(SSFs) 2 k- TRl ST
W5, ZAVET SSE OB TE TR BT TR Y, i Tl
V7 ) T RICENT 500 SSFEEHE N ER SN TN 5.
ARIFFEL R HHE 22 R A R L 2 8 2 /N F dS L OIS
73 aATBNTC, KRR 7Y T ROBEREHS L OYE 2 7
B O TR AT L O SSF B Ofim & iEh Tk, LT
DFER AR
DY TlcREESNTEZ 2 20 SSF FEEN (Anabrites
trisulcatus-Protohertzina  anabarica Assemblage B L O
Paragloborilus subglobosus-Purella squamulosa Assemblage Zone) 137k
D 6 DIZHXI S5, 1. Acanthocasis orthocanthus-Protohertzina
anabarica Zone , 2. Halkieria-Pteromus Zone , 3. Ocruranus
finial-Yunnanopleura ~ biformis ~ Zone 4. Paracarinachites
sinensis-Oelandiella korobkovi Zone, 5. Obtusoconus-Conopoconis Zone

Zone

co2

% LC 6. Igorella-Bemella simplelx Zone CTé 5. 2) Zone 3 & 4 DAk
FHBESNT, BAEE 2D R R TRl tE 2. 3)
Zone 1-6 \ZE £ D SSF OIS TRATITIES %, 4) Zone 2
OFRIZ T E TRIREOf CEM LA 2 &1, —HoRE AT 0%
REARHED O I L C, phosphatocopids (37 28y & A ie
SNb. TNWETE NI 7Y 7R VA DO R L
FPEHERE TR0,

7127V T ACERATIN AR E DB SR b L 72 2 & 13k
LT, UL, $KIKEZ: L OEREI D72 59, =3l
LUROH 2B 2 G Lol S 5 7 ) TR E TICHBiL
7B L. IERE 2 HILTWE L D IED DN RV B Tl D 2k
R L LT B2 oD,

'The oldest Arthropod fossil from the lowermost Cambrian in S.
China

%Sena Kono, Yukio Isozaki (Univ. Tokyo), °Tomohiko Sato (Tokyo
—Tech), “Xingliang Zhang, Wei Liu (Northwest univ., China)

KEES L CEHFEOFIBEMNSE LN
Albian <)L > U-Pb &'

EHFIL (EXK-EBI) - ARR = (EAK-BT) °-
KEHE (EXRKE-BEBI) ‘- KZTFEHMN (BX-8) °-
B (KBETHEZEES) °- 288N (GKE-8]) -
AR (BARR-1B) °- KEE % (BEARE-BI)°

FHJERE (LAY =7 % 2~ T ET% ; Yamada and Sano, 2018
Mem. Fukui Pref. Dino. Mus.) XHEAAIGEIC G L, R0
(LA DFENR ETMHER TN D, EE IR ETOY V2 &M
WAEGHIEIC L 0, PHUBREOFEFIORFIE0M% 1 - 70 & %
ToCW5. A, IRIER EiioiEskg [\, 1957 MEHD J
TRBCERE) B X OMEHIRKE T (TEUEREELHED) o%EE
Fe 5B (Sakai et al., 2019 Cret. Res. in press) 2>BAYEHI DY L=z
U-Pb 4Fliin 2 10E L, TR R B ORIV CTat L7z,

HIEOFER, 2°PbASU OB FIE (95%conf) & LT, %
NEN109.6£22Ma (7Hi7) BLON1100+0.8 Ma (19 ki 1) %
1872, FHUBEATH 109-107 Ma OB ZE B D, HLL
1349 109-100 Ma OEEREUHICE NS T280 (TPIEDy, 2015 #1E

co3

## ; Nagata et al., 2018 Mem. Fukui Pref Dino. Mus.72 ) , WiJgI3K
110-100 Ma | Z2ICHERE L 72 2 B 2 BLD. 2 S OREIXE L%
TAHUR O LECR & LE (TPNEDs, 2015) , #£1L1JERE (Kusuhashi
etal., 2013 Proc. Royal Soc. B) , X OBEAMERE (Miyazaki et al., 2019
Int. Geol. Rev.) |ZAHEAVFHIXILE LS.

Z D ORI R O FEUBEEDS Albian F CHERE 2k L
TV &2t 5%, PNiEDs (2015) @ X 9 I FERBREZ A~
BB\ 78 5 M OHERR A (eI LI—BIFERERY) &3 ARG BUR T
IEETER. A%, WO MESN - JEFEFFRR b &0
T, R RS OALAE 8 L oD () g 75 & bk
OFRERER EEE IOV TR NETH 5.

! Albian U-Pb zircon dates from the Tetori Group in Gifu and Fukui
prefectures, Japan

2 Nagata, M., * Kubomi, K., * Ota, H., > Sakashita, T. (Univ. Toyama), ®
Sakai, Y. (Ono City Board of Education), 7 Kuroshima, K. (Hiroshima
Univ.), * Yamamoto, K. (Nagoya Univ.), ° Otoh, S. (Univ. Toyama)

BHEEHET TFT7 UMD TILET VT TOMEE 0s BHiAL
BF EERBRELT & KREARES & OEMRBEIZFRITT!
WAREE (RX-H)2- 2EE—EF (X -#) *+Rodol fo Coccioni (%
JLE/ K)*-FabrizioFrontalini ("2)LE / K)°- 3= ER (JAMSTEC)

WFAERERFEHZE (oceanic anoxic events: OAEs) [ZBEA(CZA @ U C
MR UIEAE L, KO L D 2 LD Z OFTIE
WICHEETHD, AT TFT b T AET AL D
0AE 23E L TRV, 7T AMEE PN HIR SRS E Lo HERI ) e
RBENTWD, ERKEE AKX (large igneous provinces: LIPs)
DOFFATARH 0AE DFAEAFAR & XHRIATdH B Z & 03Dl OBh#EAN
HEIm SN TS, Turgeon et al. (2008), Tejada et al. (2009)
TIZAMACD 0AEla, 0AE2 DFEA: &I HIFRFERCHEED Os [FNLALL
(10s/"0s) EVK OO Z L &R L, KERBLITEI & 0AE
OFRVBEH AR Uiz, Loy L ATALD Os [EINCAREET — 2 1 3FEH 2R
ERITH Y FWIRY7R 0s RINCIAEEERTAELE L2V,

ARFFETIET F AW CHERS U 7o m e Vet S 2 V¢ Al 7
TFTUNBTIVET VEHICTTO 0s RINRILERFOEICE
1T KD Os [RNEAREI B8 2 RO E 3 R BIE  LITR B D JE IR L 2>

WA LTz, ZORE. 77 F 7 VR0 0AEla D% IZHERE L7
TODRMAEEEYE (Fallot level, Noir level) IZ3U\ T ¥ 0s/®0s
DIKTAER STz, T HDOFBYEX Ontong Java FE DR
EHRISITHS Z LD, MR D K AalihsEh 2 ik LT
WhHEEZ LD, AT THII LT\ 5 0AEla TO [0
¥0s/0s DIKTF & HiE5 &, Ontong Java MEE Tl 125-120Ma
iz D72 < &b 4 [BIORBUEMEIIEE N 8o 7= RTREMEAVRIR S iU
bo ELTAET RO 0AEL TIXHD ¥0s/%0s D%
FISHERR S AL, VT L Al OIRENREY & XS THh 5 2 &
TNV ARG B B KR EN 2 Kk L Tvb E B 2 HiLs,
AHEFTIILL EOFERA & LA KT RIS - 0AE - WA O
Bt <2 b & ORI OV 5.

Marine Os isotope stratigraphy from Aptian to Albian to shed
light on the relationship between oceanic anoxic events and
Hironao Matsumoto
(Univ. Tokyo), *Junichiro Kuroda (Univ. Tokyo), ‘Rodolfo Coccioni
(Univ. Urbino), °Fabrizio Flontalini (Univ. Urbino)

massive submarine volcanic activities
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Fortipecten takahashii MR ~0 VF 9 LRGHARERE '
e AL - FEKE FERPD 2 SNEE CEEmEEsiss) °

BITEDWEAKRD A b r o F o MR (Tsr/Psr) 13, RHEC
BOTHELWMEZRT 2 ENMONTND. FEAYO RIS
MK EDHITA b v F 0 L EDRNRZHINE Z Hleniz, K

PR R A b a T T ARSI IR LN 1272 5.

ZOFENIHES T, BAERRIZOIZ > TOWHED A b a T 7 AlF
NAHARR O BB 2180 DHFE T CnD. BUETHE, o
FRHCDOA b o T U ARNLIAIRE 2o L5 2 LT, EEE
EOEWEDA kv T ARIAKERR O BB IR ERR ST
5. LT, bk LTET D IRBBEZRO A o v T o ARNA
e Z OFBHIFRICHEE T 5 2 & T, bAoAk IR 7 EARB B
TRWHIECH E DA EHEET D Z LN HREE 12D,
SRS LT b A X fE O R A TH D Fortipecten
takahashii C, LB YNY O Y <E, HREDEE, 5%
S, MR ERIE TS L5, IR, RE, B
WRIROED M E HPEH LT ERZ V. Paig Ui e vaie L,
AF v ru~ NI T 708 o T SRz iER D B, MC-ICP-MS

Co5

(Neptune Plus) TA b F v ARNAKEL (Sr/*Sr) 54T L7=.
"/oNTZA bu v F T ARNARLEIE, McArthur et al. (2001) 12 %
BAEMRETIVLONESS curve”Z W TEMNEZ R LT-.
WEERELT, v A ~EI6.2-1.9 (PRl : 5.1) Ma, FBEIEI
5.8-1.7 (4.3)Ma, SBEUIEIZ6.0-1.6(4.5) Ma, BRINEEFINET
ik 8.2-7.2(7.6)Ma, [AJ@ E¥BIL 6.1-4.7 (5.6)Ma, LBIMEIZ
6.62.1 (5.4)Ma, EEJEIL5.8-2.0 (4. HMa, D HJEIX6.8-6.5
(6.6)Ma &N 2 b TF T AR (BEHERZE 2 o OFEFH) 23
Boniz. 1ZEAEDR ba T T ARNERFENRIE, FHERD S
SCETHEARIE & IR, T et % (5. 3-2.6 Ma) %R
LCW%. —J7, BIEAFNE e B, o R loon Tt
FERMED RS, ZOMIINERM DO EERM LA g A & 1 RIE—
H L7z, FRIEOEII A ERORIFREEIC L 5 & Bbiv s 73,
Fortipecten takahashii \ZF\NCTIEA b v T U ARNARENRDA
D Z btz

'Strontium isotope stratigraphy of Fortipecten takahashii
%Rei Nakashima, Daisuke Araoka (Geological Survey of Japan,
AIST), °*Toshihiro Yoshimura (JAMSTEC)

FSURY Y T F—LBHIZE D BELROARIED FHdE '
ERBHFE @A - EEI7) 2 AntEZ UK -5t - A
FHAB— (JAMSTEC) *- EHM4EF (JAMSTEC- RHE) °- B A= (JAMSTEC)

- £EFER (JAMSTEC) 7 - 24857 (JAMSTEC - ig5$X) ©

BRI EMRIE 2 TR T D ERAEMDO—RIN—TTh D, A
FLARITEIZIALS A L, @A A~ R B RF0720, ZNHDNR
FRE2TEECT D 2 SIS K> C OB LIRFEDOHE - FE IR N ERR
L. WiPEOWBIEERITIELS BT\ 5, X512, AfLAuEng
KD ERRINAFA A IO A/ TREREFER L, Bk & L
THRAEIND Z &0 D, YRR FFOFEIE & U ClgE el
R, Zokoic, HLBROGRIERT, HERBRETICEL BY
Do EEWE - NBERORE L DI LD BT, 00T
IR Ch o7z, AL, AFLEDSHENE & & HIT3ETERR
THRITEH L, FEREF OB b AR Bl 2 85+
FEERE « AR T2 THIT 22 2 BN E LTz,

e ClL, JEAFFLE Ammonia beccarii % FAV, #IERY « FEE
ROEAS 2 735 RNA ZHiH L7-, hHEEw & WV Celk b5 o
A7) T — DT AT, K 6TIM DT = Y — RO de novo 1

Cco6

Mo, BIEREHCABEICEWREILE T 28R T2RE LT, TD
AR, ARRCRICEI L T, M AR BT A R TR L A
ARSI b=y R 7EEOE G T OSEREME Lz, vy
7 DA A ORI B OB AT, HIFEN T O/ N~
EX har R 7 ~OMRIZEET BB T ORRBE LR bk,
WBED TN T BA TR E R B, FfEs~ O &
5 A Ao F v FVEE bR Sz, BE 5 ZSikiEkss
SOV T BA T ORFEIRIC 2D EEZ BN, SBIT, BHiK
B A A AT B IR K SRR AN~ 5 4 T
FOVBETORELRH SN, 20X 512, MRECHED, 1
N L TOINL T DA A DI AT MefE /HEH & BEERERA
AU DERL PEID, AL ORI DOERICEZI Th D Z L3
RSN,

Molecular mechanisms of foraminiferal calcification revealed
by transcriptomic analysis, 2Yurika Ujiie (Kochi Univ.),
%oshiyuki Ishitani (Univ. Tsukuba), “Shun’ichi Ishii (JAMSTEC),
SYukiko Nagai (JAMSTEC, NMNS), ®Yoshihiro Takaki (JAMSTEC),
"Tetsuro Ikuta (JAMSTEC), ®Takashi Toyofuku (JAMSTEC, TUMSAT)

HILRORIREMFFRHETE '
BAEZ K- i) - KSR (BX-B ° RRARE &
K- igt) ' iEHE K- &) °

TEMIINOFEA LT=D7)3? ) ZHUT A8V TR 72
N TH D, ERAEMOILEMICIFHEE L, BUEO EEEZAYR
IZZAE L Qo e 2SI OAHITI S, Tz ot
(NS ED LI L TR 72D THA 9 12 HtE, KR 1
FRNTIZIE DS L < ORFFEIC L Y . EEEAEYSRAE O SRR I3
HINNTZ2 D oD, L, TOMEREHIZE L CidnWEZICR
AW CH D, TOFME LT, a) B LRk, b) S58EREY
VU TORYNET oD, TS OREEMIT 5 Z & THIRHE
RHIETE DIHMGSE DUGE S DD ERRGET D 72012, B b ARiEk
BROMILARAEYICER L, ALR - ol - BER - iR 2 5
DHERAMTERFT TH D SAR 7L — T ORI FIAENHEE 21T
HZ &Lz, UL, baEMoOF CHILROS 77 — 2 13R
LNTEY, TOZ & THILBRADRMEGR D HOSORRETH
277, T T, AWFETITEILRDOS T —X 24k, OFFLER
WNORFERIREHI BN L, @R AFiERIE & Y

Y T SNNTAT o T SAR ZV—T D KBAIIGAERHEE 21T
STz, TOFER, OFFLIBNORFEBIRZ B\ R R T
T2 LITEEI L, QiR & FFLEROSFISGRENN B 27 ) T AeRT
] (502-523 Ma) THDZ LBbotz, ZIUHERORINRE
L2 TH Y . WBENE T o722 & MR L FFLRO I A
R ERbhoT, Fio, fidh - AR L bR Z FFO%
FRINE DEZICHBLL TR Y . BN OBE O G S -
BThdETDHE, BOERIE R & A FLROELZILE X
T2 FTREMED S RIR S 472,

Divergence time estimation for Foraminifera, based on multigene
data set, 2Yoshiyuki Ishitani (Univ. Tsukuba), °Euki Yazaki (Univ.
Tokyo), “Yurika Ujiie (Kochi Univ.), ®Yuji TInagaki (Univ.

Tsukuba)
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ArA F 2 E—LII(CP &)< & ML B OREMEERITEDBF
~1EX R Glomeropyle grantmackiei ~DNiFi-'
FAHEEE (FHREAE) - $HiANT (EHREAP) - ETEN
(BREFH/AS)! - ST EE (BAEFH/HAR)°

SR N ERCIR ~ R EIR DB B & 2~ L BA 1 8 (Pylome) & A 9%
Glomeropyle JEI%, BNENRAA 22NEVE S A FFOfBeh 7 V—7"C
D, LIl=ma—T—F FEER LOmME DEED 8 Fioft,
HACHOTRERLS 10 FELL EFER ST Y, £4k72 Glomeropyle J&
ORENEHAAET D 2 ERHALNNTIR o TN D, Fox ORFIES L—
FF=BA oMM R & U CHEA 7R 7 L—7 T % Glomeropyle
JBOATEO P O Z2 ML E 2 it L CPiiE 2 i 5 7' m
T MIRVAATE, TO—RELT ArtA A B —L0%H
WML A BN T3 % CP A& TG L CRNED & NS
HEta SEM TR D8 FEEZRR L, ZhE THEY R0
o L TE 7, ArA A v E—AIc kD CPINTIIook, &R
EDEAFRBIOGIWHFEE NN T & L CTHW S TE TV, £8 100um
YA XA AT DI N2 BAG RO ZATE D T C T L C RS &
BT HFEL LTREAN THDHZ L AR L CE, Ar A 4

B — A& MR U CHmhn L9 2881, #khm &2 i & L CGREHE R
U4 7 SEUNTAFTH 728, [RIFFC CP T C& BHRAIT44)
23RN T o7, ZDM%, BEE AT 4 L THL BRI T D
T &T, ArtA AU B AR SN D HEA IR < 3D RN A AT
5 Z LT, A ER 10 A A FIRH NI T3 2 Z L ANATREE 72
572, JMLIZIE Cross section Polisher %4 1B-19530CP (JEOL Ltd.) %
FANZ, ABISE Tl Glomeropyle grantmackiei @ 10 E{RIZ-OVNTHiBA
FEDJRFEI ArtA 2 —DINTIEC X 0 RRCWm N T LT &
1T 0Tz, FORER, 10 EERSEOBIEIZBNT, PEES 4R
T 5T ENTE T, RHEBIN LIEZ G ERICE 9% 2 & T,
SR (1~1. 5 W§fR]) TR S EOERO G 2/ FR 2 2 & 23
AMRE & 78 o 7o, JRSEISIN TR I TS 53 72 8 A D P E #1022 i i
BT CE D Z LMD, Glomeropyle RO FEREDRENICER T X
F - FENOEREA B O BT 72 IR TE 5,

! Development of analytical method for internal structure of microfossils
using Ar*ion processing - application for Glomeropyle grantmackiei
2Yoshiaki Aita (Utsunomiya Univ.), 3Sakurako Suzuki (Utsunomiya Univ.),
“Yusuke Uetake (JEOL Ltd.), and *Shunsuke Asahina (JEOL Ltd.)

CO08
R =S EETERMNSE L0/ FY F YOI DE
& FDiLAERE'
SEES (BRI - LdbEs (BMK - %) ° - ShiAETER G -
| 4

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. Palacogeogr. Palaeoclimatol. Palacoecol. 524,
212-229.

"Possible 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), *Satoshi Yamakita (Miyazaki Univ.),
“#Noritoshi Suzuki (Tohoku Univ.)
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Larger Benthic Foraminiferal Turnover and 4 (SBZ4) dominated by the ranikothalids, miscellanids,

Paleocene-Eocene Thermal Maximum along the Northern
Indian plate margin, Eastern Tethys (Pakistan)
KAMRAN, Muhammad (CUGB)' - XI, Dangpeng (CUGB)" -
FRONTALINI, Fabrizio (UdSdU)? - JIANG, Tian (CUGB)" -
QING, Zuohuan (CUGB)' - WAN, Xiaogiao (CUGB)'

The Paleocene-Eocene Thermal Maximum (PETM) is one of
the most pronounced paleoclimatic event that resulted in
pronounced changes in paleoclimate and biota. The Salt range of
Northern Pakistan is known for its Paleogene Marine deposits and
marine foraminiferal biota. Detailed foraminiferal analyses of the
Paleogene strata of the Western Salt ranges, Northern Indian plate
margin records the upper Paleocene to lower Eocene Tethyan
evolutionary event known as the Larger Foraminiferal Turnover
(LFT). The LFT is locally preserved by a 50 cm thick clay layer that
is barren of foraminifera, and separates Paleocene assemblages
below the clay layer from Eocene assemblages above it. This biotic
turnover divides foraminiferal assemblages of shallow benthic Zone

c10

lockhartinids, and Kathina from those of SBZ5 initial dominated by
nummulitids, assilinids, discocyclinitids and milliolitids. Our data
show that pattern of increasing shell size and diversity of LBF
species in SBZS5 as a result of LFT might be correlated to the PETM
and interpreted as the response of larger foraminifera to it.

"Muhammad Kamran, Dangpeng Xi, Tian Jiang, Zuohuan Qing and
Xiaoqiao Wan (School of Earth Sciences and Resources, China
University of Geosciences, Beijing)

Fabrizio Frontalini (Dipartimento di Scienze Pure e Applicate
(DiSPeA), Universita degli Studi di Urbino Carlo Bo, Campus
Scientifico Enrico Mattei Localita Crocicchia, Urbino)

R - EEOTHATHEEKY L IEEMERY VTR
BERBIESET'
IH RRAE GEERASTRRERE) *- A B8 GEREFCH/—V+t
VA=) P HPR EARD REA - ARD ‘- 3R =B CEEBIRE
SR - B BE (BEX-BEED °- L0 #E EHEK-8) T

HHTERIBOE IFRIE » BOKBZ M L TV D720, KIBBZET)
EHLNNCT DTeODEERNRT A—=F—Th 5. HEFENDOKIE
BREETT 572018, ThVE THILISST > RO YRR D
RN « AR D FHANC L > THEAE GO T C& 72, Wi
JEHERE) T DV FL 1% (6. ruber) DIRNEA AL FRERGE HANC X
D, P TU, SERTE OISO IMET L T& = 2 £AVR
RS, T2, TR L EGER IR CHERT 5 E TS T
BEILTLED Z &, ARKEENRKE NI LD, IEMERMERE
FE < AKEROYE Y 2509 2 Z L NEEL Ao 1o, 2D HCHEK > =ik
FEDALA > T3, TR & H A — R VRO KRR & PR
LDZENTEDT0, BERREHRIETHS. LinL, BTt
£ AN L DMHERIESE S ORISR E SR SN DB ThH
27 Z DT, B OIEHM CHRER B 21870 5 T L AL

C11

ThHoT-.

& Z AR, IR HAREA & E S o TRtk
TENDE L 72AbaY > T3 7 (Porites spp. ) Z VT, #95300
~6300 FERTOMHER By O To 1. Akt FIXE B
ST LD BRI L R XBEHE 21T, (RIEIREES RV &
EHEDDTZ. D%, 1-2 4 A OWFEERE IS 75 MR TH=ER
HEFEHEL, 00 U eBiRs it CIE Uiz, 2 oRER, Wi
Hillcfbm o 6 %0 13HAED 6 %0 K 0 FIH0. 4~0. 5%0 o Te. T
WA FLHRGE Mg/Ca H BHEE S 7= B oM KIRIXsedit 2@ L
TFREE DS TR -T2 s, AbaHr IOE 6 %0 il
FHISERT O TR S N BITEL D @i ole 2 L 2R 5.

'Reconstructed sea surface salinity estimated by fossil corals
collected from mid-Holocene uplifted coral reefs at Okinawa and
Takara Island.

%Kohki Sowa (JAMSTEC), *Chuki Hongo (Nanki—Kumano Geopark
Center), “Kentaro Tanaka (UTokyo), 5Saburo Sakai (JAMSTEC),
Takuma Fujii (Kagoshima Univ.) , 'Kosei E Yamaguchi (Toho Univ.)

SHRHEREERICZH (F HREMEREE Acantharia BED
{BEREE & BHRibER S DRET
BRARRE - R AISR (BB - BT)° - Kk 5088 (BIEK - GRO)*
AES (ELRHD)’ - KEEEF (LAX-8]) ¢

BAEDOREHREIXS SO BICST BLE S, EDWAcantharia H
DI celestite (SrS0s) DA ZTERLT 5. Si0, D & ROl
# (Polycystina) XA & U THEREM PR E S LD 2%, (LA
& L CEHEBECERNEY /e S TE 2. —7, Acantharia
I IBERIEP IR 2 2B M & U Ci BT HERtE & LChi
TENTEED, Polyeystina @ 4 fFLL EOEUARIE 2> %, 1
Eh GO O ENRE BT 5 L TEHEEZEE 2 biLd. R
WIETITFEN72 Acantharia OEREE DN EZ M5 %, Clade K5y
ZIGH U BRS E 25H U7=. Acantharia (R #HE S DA M4k
ABSEOAIE L o TERBIN R RHBICIE S E, Clade A-F 0 6 DI
Ko ENTW5. HIREEL % Clade DFFRZ L ICHR LIz E 25,
BEHFELAFES L TORWNT =T DI R00EEA T, T A0
HAEFO N —T LW L — T IR RRRE OES TAB L T
B EWIoT-. WIZ, Acantharia O EAENEEECR IR L

THENID %, BRIy DTN A SR R GRC GRIE DOIRA A&
—LJNTEE FIB) IS TR L, EDS TERINERD DT E1T - 7=

BEHEE DOILHEIZOWTINDS 9T Chiga %17 072, %7, Clade
D OEIET, Bt RO R E S R TE - o
OREREITEEHZ0 5y & e, NS <R, Na 0K 72 EOAE
WNEVEEENTEY, BEZ 4.5-T0nm ORI HLEI
FIEDITBE L QO DETMEIEE CE T, Fio, BRINECEMS
THHSr, S, 0B LF1 0 1.05 1 418 LWIHEERTEHE TN T
BT LRSIt WRIZ Clade E & F OEIKABIER LT-L 24,
NIRRT S ER Dz, Uik, ARFZRIC LY, fekBp
72 celestine flfm TSN TV D EEZ BN TE 7= Acantharia
DERIZITRE < A Sy G N, R E RS2 LTS 2 En
B & 2NZ 7 o T

'Ultrafine structure, elemental composition and abundance of
Acantharia (Radiolaria) from Kashiwajima Island

Mao Fujii,®Rie S. HORI, 'Hiroaki Ohfuji (*'Ehime Univ. “GRC),
Yasuhide Nakamura (°National Museum of Nature and Science),
*Mariko Nagashima (°Yamaguchi Univ.)
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2017 B8R 21 BIZ L 2B DR

:H:H%%-IJMEEE (X-18) "-FEHEESR FX-HR) °-
LREEE CEEHREREE) *

TSR & B MR O AT, A - TPRREE sk 7 R
%@%@ﬂ@@#ﬁﬂ B D AR EORE SRR R I A 12
B35, UL, MEETIRS ORI ZTET 5 2 L1%, #
KA%%%ﬂwgwﬂﬁfil% A ﬁf%é.%@tm,m
TBHERE 72 £ OBSBAFRE ST ER ST 5.

AMFFETIL, 7R IR =0 S OIS O PR C
(Kitamura et al., 2019), 7% 60 M CRAIRDFERFNTZ - 7= 2017
EAﬂzygam FeARAUE 915 hPa) OIEEOR{H CHERIM) %%
MTHZLId-T, FAERICEDEES14 cn OFEIHER %k
B U7z, HER IR /R MR 2 FF D, b 2\ ki
L, Ny 7 WRISEEAE S . WMo EiiEREE, AL
JEIZIEE A EEENLWEARFLE Quingueloculina spp. %< &
te. E77, TBOYHOT VFIL, 9 kL& -EEoNE
BEBTH ENR->TEY, FNSIE Mactra veneriformis % Fi& L

L, Macoma tokyoensis, Cyclina sinensis, Saxidomus purpurata %
E.ﬁ FIVD OHEREED DR R Tom PLE EHEE LTz,

B BALH 4k (28 H/MERIBTIE, 1923 L 1703 FEDRS
Eﬁi’ﬂ%ﬁ (v 7' =F 22— F~8) ITEKT 2 HEHER A HE S Tn
% (Shimazaki et al., 2011). 2415 OEGEHER OREIFIE 10~50cm
THY, EEHERE L LIEV. LR T, S E O TR
MINTFE ST A N MERIICBI LTI, RIS & o TRy
& AR AR T X .

Kitamura et al, 2019, Estuar. Coast. Shelf Sci. 226,
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.

106256.

! Identifying storm surge deposits in the muddy intertidal zone of Ena Bay,
Central Japan.

2Akihisa Kitamura, Yuka Yamamoto (Shizuoka Univ., Science), *Kenji
Harada (Shizuoka Univ., CIREN), *Takashi Toyofuku (JAMSTEC)
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High-resolution calcareous nannofossil biostratigraphy at Ocean
Drilling Program Site 1146 in the South China Sea

Sara Emanuel’, Tokiyuki Sato?, Shun Chiyonobu? and Yasufumi
Iryu?

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

P02

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.

Tohoku Univ., 2Akita Univ.

BREERMNEIFEEOFYy— I armnd
BEHLERILARYRYS Y 7 ot s !
i B (ERH - hBEREREE 4 —) 7

BHEALET D R I HE0Z DO JERBICIE Y = TR Cd 2 2T
L— T A, BRBT L— T, AT o TR ok
IZOWTIEINETIZE S OWRERHH HOD, ~L Il s
OWFFEFIFIR 5312  (Kamata, 1996 ; EfiliEn», 2001) .

FEE, BEBRAGTO N EEREIZBN T, VL afdidhzE
DNETFE7varE28 A L7 (o, 2019) . D%, Zokvr v
2 E SRR LI 24, ~VLAH AT T U T uAD
T 7 8 12 FE OVERED 7 fiA R U=, AR, BT
L—2 B OV MR O ETRRGEH & LT, ZhbORHE
WZOWTHRET 5.

INFEAERRITRES RO BRI ALE L, SR & 13RI &
DRTHNTWA., BET L—r i s LTHRIHL, WRoTE
MM AEES (&G - R, 2003 ; Ito, 2019) . N\FE+E7 =
ATERINF SNBSS, B2 v a o ORBEITHI3m T, §mm~
182 mm OHE G 70 HJ@IRIRET v — b THERLE LS.

P03

NEFEZ Va0 64 BOF v — FREETIZTOWTHEER L
AWML EAT o728 2 A, 1 REVEBRLS v — Dbk
ARGz, B v a O P~ L5 BIE Parafollicucullus
sakmarensis Kozur 23% 54172, $£72, P. scalpratus (Holdsworth and
Jones), P. postscalpratus (Ishiga) % O* P. rhombothoracatus (Ishiga and
Imoto) 2%, ZILEILEZ v a O b~k Eil, s~ B, B
MHEH L. O OREOILERRN G, 7 v a o Bifixy
AT Z VT ARDY 7=V T PO b E NS, ks v
a YOTE~HENL, 77— T URE ISR S, T —T ¢
VAXT UREOR FE TR SARED B S,
<GSk >
Ito, 2019, Bull. Geol. Surv. Japan, 70, 225-247 ; Kamata, 1996, Sci.
Rep. Inst. Geosci., Univ. Tsukuba, Sec. B: Geol. Sci., 11, 71-107 ; (=i +
IR, 2003, HEZMEES, 109, 648-660 ; tiliEn>y, 2001, KHRMM
{ERFFE A7, no. 12, 113-127.

!Cisuralian (Permian) radiolarian fossils from a section composed of chert
in the Hachioji Hills, eastern Gunma Prefecture, central Japan
Tsuyoshi Ito (Geological Survey of Japan, AIST)

—a1—Y—35 > FEE Kaka Point (29759 % Willsher Group
M HEHT S = S MERtER
EEER (RREER) * - AT (FHEX-B) °-
ik % (ERHD ‘- HEEE(ERER-B) °

Za—Y—7 v REEBOR A, Kaka Point =B R~
P =EROIER LUV ME) B 722 Willsher  Group DHUE
BEDRFEL LTV D, MRS b, O B 7 T L—0R0F v -+
VT RALAT L= LYV ST, 2D ORERESEIE
Kaka Point ## % #5 (KPSB) & M- 41 C & 7= (Campbell et al., 2003,
Campbell, 2019), Hori et al.(2003)/% Willsher Group fx F#i®D
Kororo J&7> b Jiii . Glomeropyle J&D 6 &, G. aurora, G. bispinosa, G.
campbelli, G. grantmackiei, G. mahinepuaensis, G. waipapaensis (Zf 2. T
Poulpus(?) caveaformis, Zevius (?) aff. yaoi, Parentactinia cf. pugnax 72 £
%, F72Z D LD Potiki Siltstone 7> 5 Glomeropyle grantmackiei, G.
mahinepuaensis, G. waipapaensis, Plafkerium antiquum, Thaisphaera(?) igoi
REEWELTWD, ZhbOIHEURI R THMIT, Paul etal (199)
IZ & Y Willsher Bay @ Potiki Siltstone FOfIRE =7 J— 9
MBHPEE Liz=/ R MEA Neospathodus homeri \ZHSNC, Fiff

ZEALDHEW (Olenekian)d 2V NI ZALIRITA R T & SAVTE T, L
22L7228 5, Paul et al. (1996) SRR Lz =/ K2 MEKI
Neospathodus homeri C1%72 < Chiosella timorensis \Z[FI7E &5 (1AL
FME) = &2 B = Brfd(early Anisian) %7792 & BB DT o
TW%, 4, Kaka Point DAL D#E/FiR MZEE S % Tilson
Siltstone & OB 217 > CREMARFERIXZ1ERL L T, U BRtfE
BLOREE a7 U= 3 L O/NRIRY > 7V SAREE LT,
WALAIREAT S TR, BN & P = B DR s b A2
PEH L 72, Kaka Point North &7 ¥ a > @i REELE T,
Psuedostylosphaera J&=° Plafkeriu &, Glomeropyle J&7 &£ @ Entactinaria
H OffiR° Spumellaria %5 A TV 5. KT Glomeropyle bispinosa 2%
TEASEET 25728, 3ADHIR VIR~ RO A/ A 2 & Ffo
Glomeropyle JEDTENZIET 2 Z & THRI-OIT B2,

'Middle Triassic Radiolaria from phosphorite and calcareous
concretions from the Tilson Siltstone of the Willsher Group exposed
along Kaka Point, South Island, New Zealand

2Mizuki Sato (Yaita East High School), 3Sakurako Suziki (Utsunomiya
Univ.), *Shun Muto (AIST) and 5 Yoshiaki Aita (Utsunomiya Univ.)
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tiEERER I E TS
EHREROME &R RILBRER
EEEA (LXK - ) - IRFRE (B ° - (L%
et (EEEMED) * - AL (LMK - 3B) ° - FATEEL GEAIE) °

AWFFED B B FALHEERER 22 (- o0 JE O FfaT & HUETAEA Lo
HeECh 5, ALHRERERIH XA HR « 5 =% - B = RO
BB 3 E ALV — B O E R THARIZ A LT 5 (G - Fai
1987) . T4, FEBIHUEI 2BV THVE X O848 L BEHT AR D
IRTERDFIET D 2 E0NgE SN TEY FIBE, 1994; REEH,
2015) . YHUROHEIIIRFTT D RN H 5 L BEZ B,

ACHEERER 22 e 25 ) Ml 1 R BSOS AN TS
Vel @, BEERE. Bl G ORIR T LT\ 5 (HH, 1960;
G - AN, 1987; Il - FPE, 19935 AKIEDy, 2011), AMFZET
1209 BEEE & W EIC DWW TIE R T 72, FEEEITRED
R EIEs 2 BN E L, ABOEBEEDIIET 5, FEE FHic
A9~ 2 B KGR S S X B & B AN DR | &
& LT AR b A7~ d, B AR~ R ORI 72 K b i
ZEARE L, LT UITEESTE & fkde, Mo A oBlEHIE R o

P05

33 Wkl BUEMND 4 3EOR 37 Wk L=, F 7=k R
b L CHYE I AR L T2,

FREEOTER, BB SRR L 7= 33 30EH~TH b idrh o g
% @ 8 | Amphipyndax stocki, Archaeodictyomitra riedelli,
Cornutella californica, Lithocampe manifesta, Stichomitra
communis 72 E 21 J@ 14 FEERE L=, ZN6DHH A stocki 1X
Cenomanian LA DA, L. manifesta 1% Coniacian~earliest
Maastrichtian DA 779 (Taketani, 1982; Hollis, 2001), =
H OFRITIATIFIE TR SRR - FE, 19935 ARIED>,
2011) LI L7avy, MR ORA, 70 7 LR s b7 FA)I
W AL R FE S S HE O D B N R BB D3 A1 A 3SR880
=Y, g0/l

'Upper Cretaceous geology and radiolarian biostratigraphy in
the Hobetsuazumi area, Hokkaido, Japan.
* Toyoharu Makabe (Yamagata Univ.),
(Kiso—jiban Consultants Co.,Ltd.),
(Kiso—jiban Consultants Co.,Ltd.), °Isao Motoyama (Yamagata
Univ.), °®Tomohiro Nishimura (Hobetsu Museum)

® Takuma Negishi

* Takumi Yamagata

X#< 49 8 CT &V CP KIZ&k B Glomeropyle BIREIRD
REMEE DR -NEREE O 3D BeERR !
HARRFEFEHEK - B - HASHFHEX) - BTEN (BXE
F@R) ‘- BEFBEH(BAET M)’ - FAETF(ERK - BI)S

Glomeropyle RS T = 2 —U—F o K & oY 7Lt ko
A~ = A OHIE A~ & D ZFEH 2 WA 27~ 3 i i
TN—TThbH, XY THIENG 7, =a—V—F2 FhbHI
AVETRATHEITVDA, S HIZ 10 TERERLL LA
FELTRY, ZEEREWIL—TTh5,

Glomeropyle JEIZ R CIRID & 2 Bk~ RERR O/ THIRIZ
Pylome(B AR 24 L, PIEIIRRA 22 # L2450, PIETEEH
DFEMZLIZAR & 2 DZEHMBLS AR L, R OSNSE JOW
TS A R 2 2 & T Glomeropyle JEOTEM O Rt LA
LANCTHZ L aTERE LTE T,

AHFFETIZ Glomeropyle grantmackiei & Glomeropyle aurora 0 2 Fi
122U T X # Micro-CT 2448 2 IV CHS L 7o i & FriEe L
721412 3D #4717 7 b Molcer Plus % VN CEEMZR B #FORES & il
PSE =BT LTe, & BIZEEOERIZONT ArA A =2

P06

IZ R VUL % CP % W OISO 21T 572, 22
DIFHTIFEESET 5 2 & T 2 FORARN 2N $HO 2RI
INB— U F RS LT,

Glomeropyle grantmackiei DINEIIRIE TRV bk &3 WD —
FEEOBRERFD, SRS 7 KD Spine(B) 2322 5, PR EEF
I% Median Bar(MB) & MB (282t L CHARAIZIMOD 3 AR Apical
Ray(AR) & 4 A& Basal Ray(BR), & L C AR-BR [l % ¥ <#i44 D Arch
IR DR STV D, AT L7 COREKRIZ R S A7 fg &
LT, BR ™9 560D 1 AKBRL) Pylome 0 Spine ~& [fiF T F 5
IR L TR L T 5, o Spine & AR KUY BR 2> BEEES 1L
THED, BUECEH T AR 7,

AFEETIX G. grantmackiei & G. aurora DPHYEEHOZZRIFIBS KR
KOMHHERIZ OV TR T — 2 2 WET D

! Analysis of the internal structure of the radiolarian genus Glomeropyle using both
X-ray micro-CT and CP methods - 3D configuration pattern of internal spicules

2Sakurako Suzuki, * Yoshiaki Aita (Utsunomiya Univ.), * Yusuke Uetake (JEOL
Ltd.), * Shunsuke Asahina (JEOL Ltd.) , and *Naoko Kishimoto (Setsunan Univ.)

BAHRAIZE YBALAZE > F-REBKIICH 1+ S
EBERFFDOAFRRB/NE M) DOIX'
BHEW - KBR— @FAR - ZREE (EHREILX) 2

B DAL ETIL, I8 |V (Oxygen Minimum Zone : OMZ)
TIHFVRBEIZ A A LTV 5. AEPEARTED OMZ 13X, AR— 7
WZH3RT 2 FIE K R 2 RIS T D720, BT
V#1500 miE<, K1 km ITAE LTV 5. OMZ OFREEE, b
K EFEAK (North Pacific Intermediate Water : NPIW) oOfffBe
LAEWMATEDR B E TS, AL BARO BRI - 72 EFEHEEL Y
IZ, NPIW OFEiDr < IS L TW5. LizAi> T, Biso
OMZ DBRIELY, BAEOKINTISIT 2 NPIW OFEER & AMAEFEDZ I
YoTaMIcE# Lz EZ b5, BEC, BaRkiiicksir 5k
PEARPEDOAKE 1 km TO OMZ OFRGITFREER S VTN D3, OMZ Ok
JB DEERINZEEN OV TIEH SN2 > TORW. JEAF LR LR
X, FEIZ &> TRRENZ LWBREASOBEISIZB O TRED /¥ —
ZaRdIow, MEE CORRRARE LOF MR TH 5.

& 2 CAHIGETIY, JAMSTEC MgEEHIERRFZER [ DU O
o CHEFERBIHIRI A7 3 2 ALEE & N O KR 777 m B

LATEHERI 2T (MR0A-06 PCL) DEAEGFLERBEEZSHTL, ik
BOKINZIT B ONZ D EEOEENE] 62N Uiz, fEFUZ, Brizalina
seminuda N° Buliminella tenuata 7% Y @ & e 3% F 1%,
Bolling/Allered JEIE(LA X MHIZESRITHINL, & LWEEEX
TR o7 Z EEIR LT, ARREFOEEINE, BBELOEE -7
HAIVTTOHRIAEL, RERKENLEL TS 5 EERL T
<. TOHIETIE, JATHFZEOAKE 1 km (2B T b REROETLFEE
ERFEEEIN TS, T LT, ABFEOKETTT miZBWTHEHEL
WVEFRFEIL DS FEE SN2 Z £, LT REED oMz o BlEiy, £
W APEDIEIN & FRERIEER OTHIZ LY, FfBokIchk L7z &
EZBND. Fio, BRAEMIIESRERRELNEZ o7z X A4 IV
JCHMEMICEE T EEx 615,

'Evidence from foraminifera of expansion of the northwestern
Pacific oxygen minimum zone during the last deglaciation
Ken’ichi Ohkushi (Graduate School of Human
Development and Environment, Kobe University), Akihiko
Shibahara (Fukui Prefectural University Institute of Dinosaur
Research; Visiting Professor)

Xeisuke Sakai,
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NTIHNEEIZ & BIEE Fucampia antarctica DFgRZARD BENEERI
— = Rk E T DR <[ (T
BEHDE (EHRHF - GS)) ? - #oRAth (EFRHT - GSU) 2

BIA(A OO AR YR L, IR & 72 5 5H
EHEFET HICIE, TEMETRERIC X HFEOE - B v FoEE
PIFZER 0% < &2 D CT& 2. Rro, DrEfE g & Uiz EiREk
OFESCHOBR (HRECERR L) OFHINCIE, B2 5
THEVIEERRDD.

FANRELDVER CBIZE SN D EERE Fucampia antarctica L, IR
DAY, (Eucampia Index) DNEKIEEIZ L > TEb+5Z &0
LNTEY, TOMLAITMEBOHPKEE 2 E e DiEE s LT
HEN Wb, — 5T, BREEDIAKRIZHHE C Fucampia antarctica
DDA REIFHIL, ZERERES 5 &0 o 1L
A5 U, 4% C Eucampia Index O RBHEAFAEI A THON T2 /R
noTz. ZDT=W, WHKRFERE & Fucampia Index O RHEM:2NERSL
SNTWRVOPBIRTHS. Lol LT, #BrEL>0H
DNTHEER 2 AT, Eucampia antarctica % HENTHETET 5
EE7 o —%FHT 5 Z LTI, R ThoT-EER A K

P08

TRICHET 2 2 LR AfRE & 72 B, T, EERINRATIZEHTTIL,
NTHTRE & s U 7= BEAREERIG O BUSH KX ORI S 7=tk 70
EEITH) VAT DEREL NS, 22T, AFETIE, 0V
T 2% AT Eucampia Index O BEFHAZ 3B L, Fucampia Index
I & MK WEFERE & B 2 R MRS DYHE CRpfl Gl 5 Z & %
BRyE L7z

KEOFEIG Eucampia antarctica ® HEBETE « SH&AE1TH 72
OIZIE, #iT—% (HEERZ D207 /W 50T ST mifg
1) ZHEL, T4—FF—=27 (NLHEEOSEE) Y7y
=TI LS TEEORVEET VEAERT 2 2 LR giL 725, K
FFTIL, BRI 20T T NV OETEREIC OV TRET 5.

"Automated identification of fossil diatoms Eucampia antarctica
using artificial intelligence software —verification of a new
sea ice index in the Southern ocean—, “National institute of
advanced industrial science and technology (AIST),Geological
Survey of Japan

EO/)LFEESBayan Gol SZARDEETT 4 7H 5% Zuun-Arts
Formation TREEH L1=3%8 Chinggiskhaania bifurcata & FNDEZE '
ZRES (BFED) 2 - KEBE &K% ° - Gonchigdorj Sersmaa (£

DIIVEER) 4 KRER (BK -1 °-/NFFED BK-B) °

EFEUANEMACT AL A MG TIE, BT 0 7T R
Zuun-Arts Formation 23A<53A L T4, IT4E, [AIMUSACHT O
Zuun-Artz (ZFEHT 2 [RETE O B EUEE D D BFEO AN
{VA7 Chinggiskhaania bifurcata 33 X O\ Zuunartsphyton delicatum
NS X 47= (Dornbos et al., 2016) . 4[al, [AIHEALIE S Bayan
Gol JERITIBWT Y € bifurcata & .61 5 BEELA DREH DR
INTlz®, TOERE & HICHET 5.

EEHELATE, Bayan Gol AR BIC#EHT 5 Zuun-Arts Formation
PN unit 10 (Khomentovsky and Gibsher, 1996) fikfh EH eE |z
HeENAIEE 10 emFED Burgess shale BB EEE N BEEH L=,
SEARIZRRHEN D, Z ORAESEREIE Dornbos et al. (2016) (2%
S THE 372 Zuun-Arts [281) 5 EiessE (b o opEHETE & 121
FRHRUICHERE L 72 b D & B X B,

BEA TR 15 AREEH L, W BIE 1 nmFREORERIEDO—ET

P09

HoT-. BERIRZHERT D Filaments 23 Z delicatumlFE EBHEL T
WD R0, PRAAIRRED BV VA CIE R 7 & s L o v
Z LIS ¢ bifurcata ETRIE LT,

C bifurcata X Z1VE T Zuun-Arts T UGN T208, 4
[F]7> Bayan Gol IEAMZHIT DI L - T, FIFEN=T 4 74 7k
BT TV H A Mtk ORERESE (Zhavkhan basin) O JREEIHIZE -
TAEBEL QWS EARBENT-. — T, C bifurcata \XRIFHX
OMHIEDOEMBHITZ ENTEDLT, Lo TT 4 7 A T4
%D Zhavkhan basin CIIIM H OAERERNTEE L QU2 ATHEMDNS
Z s,

"The occurrence of the algae Chinggiskhaania bifurcate from the
late Ediacaran Zuun-Arts Formation of Bayan Gol valley in
western Mongolia and its implications.

Takafumi Mochizuki (Iwate Pref. Mus.), *Tatsuo 0ji (Nagoya Univ.
Mus.), ‘Sersmaa Gonchigdorj (Mongolian Univ. Sci. & Tech.),
Hatena Osawa (Nagoya Univ.), “Kano Onodera (Nagoya Univ.)

RIEDSERABIREMRORE - RBRMAEROBERES LUV
THRIZE
RI—E GRIEX-B) 2 BIRT Gtk -8 ° & 'K
B ‘- SHES (BRX - £WER ° - FHEEs Gtk -3 °

B LA D IR I 1T D 1 - BESRIRINZIRAARK (813C 6 &
VB10) 13, 1k, - WAERO R AT 720 DA M
REBREE L LR Vo TE . L, BiAk ez H
WEEORIZETIE, BB 51C it L U880 Els 8
M ERORINL A AR « ARARTH] - 3% TR D Z L AVR
STk, BUEFORIAKLRIC B2 e A ER L T
T ER, BB ORIRIEA T = X LD SIS

WESEEE L L COAMMORRZ L T ETUERTRTHS.

& 2 CAMIGE T, FRE o S CERI S V= BRA U £ B Pictothyris
picta (2 AHA, 38 O—KIEH LOZKIED §8C fEF L
30 fH % msiERE (H~%r H) THfrL, NN
PEHLE L OMEARZE A FEMICRGE L=, £ L C, RIEOEFIOAR
KR (61 m) (ZRTHUHET—2 O - Hiy7e L) ZHvTsio
EDOTFAHE (§80rc) %K, P. picta Dikatike O E{T T2,

FIWIHNT P, picta 13, B E OBIZRIZ L > TENREh O
BlEERILTRY (2 (8, 118, P & 2 RRCARER D
HEOOFZOWNTHRT L. TORR, P picta DFO _IRIGD
3180 MEIL AN RN TR T CREDTERL S TN D Z & 3B 57
Lot — T, RISz —kE & “WEO 880 i
ZRENC 5 &, HAR OB ORI E OEOBE PR E <,
— B DRI AR Y 8180 A 7R DIkt L, FEKIROR RER
W EER CEE R Uiz, [Fo—kE & — kB o §13C fElc
IFEIIEE b o T RO BB A D, [FZE—RE T X
VR Th o7z, P picta ® §CH, §'%0 fEIZIZRAREZRMERIDIE
DIBIT, RO L - Tite LA OFEIEZED 2Kk &
Motz BRITh, RN 5 B DT B AR A8
FRITRE S HEARD Z EIRIB SN,

! Intraspecific and gender variations in carbon and oxygen isotope
composition of modern brachiopod shells collected off Okinoshima
’Kazuma Oikawa (Tohoku Univ.), *Hideko Takayanagi (Tohoku Univ.),
“4Kazuyoshi Endo (Univ. of Tokyo) *Masa-aki Yoshida (Shimane Univ.) ,
%Yasufumi Iryu  (Tohoku Univ.) .
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I B RS LT AR (2 &5 1 B REFVEF DXL B A
MoEH L-ATiaRichiesE '
BAHN FHRA) - BiRE— @igmh) ° - == (@) ¢

etz B I s [ TSR BT O AR H 2 IR < 4345 R ~EER Bk
g - LR SRS, mifiansil s Snd 7T E /A e =3¢
MOFERICIES X, RENERT OA AR BITHY T 5 L5 %
5T D (Igo, 1964; Kobayashi and Hamada, 1987) . LU, {bfr
DOFEHBHEC OV TRE LWEBAVR SN TR BT, iz, (LarEt
J& &) 8 DRBAA 72 B SIT IOV T b B S Tz
V. TRED D BEKIE, ASHUROME 2R L, BIRROEFE
(CAPEHEHED AR AR L2130y, Z OB S EER g
PR DN ST A A A A 5727, 2 ZICiE T 5.
AGSHIR O KIS « KIUAYEESELY, KA OB OW R E K
AETERETDTE, SO~ EERERCH s, W, TRak
S RIKEN SR D I, VEORARET 2y 7 LEEFEORGE LT
BB S, JEEDSsd 5 EcsT binsd. 2EEIE 1,100 m
UETHD. ASEEET2heEE, FH-SOAT 52 HIEFME
8-> CE~KI 1 km OHE (36°16°26” N, 137°21°49” E) 12 H$

P11

%, TEOHREEPCE D PRI LTz,

13 DI AEARZ A U TGS, Pugilis sp., Marginatia sp., Fluctuaria
undata (Defrance, 1826), Fluctuaria sp., Actinoconchus sp.35 JLOY
Imbrexia sp.? 5 J& 6 FEZRE Liz. 728, Ak aftof ¢
I b 2\ EIE Fluctuaria undata T 5. ZiLH 0 5 5, Marginatia sp.
& Imbrexia sp.tE, Tl Tournaisian~_ L3 Visean 2> HREHT 25 Z &A%
FNHATWS  (Lazarev et al., 2003; Carter, 2006 72 &) . F£7=, Pugilis
BOFEM L 1%, %] Visean~Serpukhovian Té 2% (Brunton et al.,
2000) . MDJBIZOVNTS, LES Visean 22 DWEAH D, ZHUTIE
S L, APHINZ AT 2 KILE « KIUEERE, B Visean
ThoHEBEZLND. UL, TR TSN TN DT E
JA RE - ZHEROFRERAITH S (Igo, 1964; Kobayashi and
Hamada, 1987) .

'Early Carboniferous brachiopods from pyroclastic rock of the Hida Gaien
belt in the Hongo area, Gifu Prefecture, central Japan

Keisuke Suzuki (Niigata Univ.), *Tazawa Junichi (Niigata City) , *Yukio
Miyake (Takayama City)

BEEED T VBRI T « A X T HEOME S IBLETE
BXEX GBEX - BAREHER) - #BEX GiRX -8 °

X IR A R EOTRRIMI BT DB EME, HATE
RECHE K MEa 70k 25> 2 EANTINA, ALA 7> D AT 2RI
WARONTND Z b, TR & LTilibh T
Jo. BRIT 4 AR T BUTE T 2R B, BRREREZ R R 5
TeERe, MEROBERER TSN AKE R E, SRIERN
DEHT D, —RANALADRERIL, R OIEREC B TR
72T, AREBAEHEIL B L TS, LeA- T, b

AT 4 AT FADEMTLTOREF RIS B 2180 T &,
BEIROTEIRE ) &\ o T 2 S 2 Z LW TE 5.

(RS

AMFFECIE,  mEAAL L )\ o HE L SRR
MOEMT 57 4 AT HETIGRIC, FZ PG mOL &, ]
BB O TS AR DIE SL A T 7.

AHIRCIE, WO AR D, I O RER ANV iR
Mm% Fr> Orbiculoidea sp. &, WRIOEK725% £ Discinidae
gensp. indet. D 2T FEL L, WTNEREHFECTHDH EF 2 HiLD.
HIFEITETT - BEr A, %E B MEEOEE Sz, Bl s

P12

T X % Orbiculoidea sp.OGIREIARIL, HERAY FIZ72 2 K 9 BEEN
FEEIY, REATO OO & HFFT 5 2 L7 ERT 5.
BEREART, JBIE lom RO <o MEETE O FLEHE L O
MOENT 5. IEEIEE O ENT DEERERT, T A% T
DA BRI ORI I ~EET DRTRIE TR E O E ERINIZ L O 72
convex-down DEENCHEMT 2. —F, Wik REOBEREAET,
ik & N convex-up DEER L 72 1), BEE L CENT 2. Discinidae
gen sp. indet.|%, 9T convex-up DEEATHEHTDH. ZbDRER
B, JEEIENG LT2T A FHED, FERIA R MEDOHETEY
W CHESR & 7o > CE SN2 2 L3 s, WEREMOEZITE D
WIREND Z L bdiuL, ks RERGER S, [BEE L7
convex-up DZEEATHET 25 Z & 4 5. Discinidae gen sp. indet./,
BDBNMNZ GBI L TERTILEEZ LTS, 20720, Hefiit
OEBUCitZ 5 Z LR TET, T XTOMEED convex-up &72o7
EEZ NS, ARETE, LLEofbarERicnz, BARMOmMAE,
ERZIRING, ALAT 4 AFXTHHO HAERIZOW TR 5.

"Morphology and taphonomy of “inarticulate” discinid brachiopods
’Masao Masunaga (Niigata Univ.), *Yuta Shiino (Niigata Univ.)

B DIRE SN IERBEDOBREEY Terebratulina
ERRTFE GFBK-B) - #HHEEX GrBK-8) °-
EREE FHAKX %) - FRHEZ GHREX-% °-

MEETh FEEXK - ) ° - hREE (BB 7

TEEMEEEMONOARY, RIS OB SR TR, &
EEROREIR LI EEIC HIRARTET 5. iesiis O A RTHES)
MDA, F PRI AERIOER T 0 A AR TS T BEEN
WFEY, ZZTHLIDKIERE &\ o T BREEIRA~OIKTF LT
AEATEEN L 2 D120, K2 RIS TEISES LTVl iudre
BV THD ORISEME & 85T L O KB BRI A BRAE S 57
WITIL, B BEE L 2 S0 EET D HMEREICE TIRY F7-
OO TR NVIeNEBRORF DS LETH S,

BRI, 7L MEBRCKILINOEZE, WEROMATICE - T
SARIHI E E A LD, MUEFHERNC X 52 2 [EORE
W (AR - KT 1978; HEFHAFTHR 1998) TiL, Butdhy, #ikH)
B, Vo TR G EREEROEEEIRE SN, ZRH0E
BRHEAFRIT UL, HIF, JEE, R, MR L\ o BRER
etk b BB A ROV D AERER R R & ORERR A, EIGHER

SAEMEDB RN OIS D Z ENTE 2000 LivZeu.
KIFFECTHEET DX ¥ v aF VY AR Terebramlina BI%, V=7
AU HFLARE, FAERZ PUOICHERS I GWE SN T D, TEEE
OFLHENORIENHEEE S SNTERY, FE, BEICHESS S8R
R L BB TRATOMRER L OF & LIER ST % (Liter & Cohen
2002). AFFIEClE, HHHF CEREE SILT2 Terebratulina J& % F0NZEE
TFEOIEA X — MIES EENRRESIEEITV, EORE L%
NEOENERZTMT L2 L2 BRETD. Tz, FERERENAR
T 5 JREERE & ORISR AFHE L, i 7 1 ZAOfFAE BT
INE COBERITIZ X > C, Terebratulina 137K 75~720m O
BERE~TIGEL LT Z EndbioTz, $£72, FFZRRED
ERERIZRIRMESS, ISR DS &4 L 7 HBRESIFIZ OV T HEM
MNRZ Tz, KFEETIL, Terebratulina JEDFTHEETA0723RE
ERZIRING, F&ELN ROV TREN T 5.

"Taxonomy and ecology of brachiopod Terebratulina in off-Tokai, Japan
“Chinatsu Sasaki (Niigata Univ.), *Yuta Shiino (Niigata Univ.), “Takami Nobuhara
(Shizuoka Univ.), 5Yuji Ito (Shizuoka Univ.), sRyoya Kato (Shizuoka Univ.) and
"Ken Ikehara (AIST)
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EHERETNBREHISDONIEBEBFCHTD
DaSHRA VLT A DELHEE!
BIHEE (KBETHBEERERSR) 2 REESs EHEDED °

JuEEREERE (Yamada and Sano, 2018) (%, AF AT 50 -
Y2 F%THY, ALY FIE, KHERE, HighlkE, B
Jg, LESE O SIS, AR BIE, TUE /AR, R4
FA K, A 7 'T LAR R E ORI LA ]E S Cns.

R RE T HILONI GBI GEH L Shbd At A 04
(LA DSFSRIS EEERHIEI RS ST, el - SkF)1l (1983) 1,
Z DFEAR% Pseudaganides J&DAAFEIZFEIE L, #ID TR L.
AEIL, RIS, BT AU A, BR. IEERIZTE,
MBI &7 EORHEA S (Kummel, 1956, 1964). Li»
L, NEASEBRHCRWTA Y DA 2T DB o nE T
IZEIHITWRN 8, ZOREADFEHEUE IR T, EfZRRHML
WRFETE2WREE L 7o > TV D, AIFSETIE, 40 AT AL D
Bz, BXOIGEST DT T/ A RMEAlEES < BRIz
DONTHRET 5.

Satoetal. (1963) I%, KEFrARIIHITIZ 3492 LA E

P14

FEZIWTT 8/ A RN 4 2 ER LTV D,
Pseudoneuqueniceras yokoyamai Assemblage Zone (Fef%1
Bathonian), Kepplerites japonicus Assemblage Zone (fiiiH
Callovian), Oxycerites Assemblage Zone (fii# Callovian) @ 3
VKRBT H LR - M FE 3 5 HILEH, Kranaosphinctes
matsushimai Assemblage Zone (] Oxfordian) @ 1 HfiZ LI
JETIZBNTORENTVS (Sato and Westermann, 1991).

IV BTANCREGURFIRGIESEE 7 )V —= 7 UIhER, 4w
LTAAA DS HMMOENC Pseudoneuqueniceras J&\ZIFIET 5
ZENWTEDT E/ A PMEA LIEENEG TS Z En3pho
To. LIZho T, AU LTAA G IREIES OFEHETET,
Pseudoneuqueniceras J&NF UREEICE FILCWDH Z &b, Al
JETRDBND P yokoyamai FEmCH Y, 1 Bathonian fZ
st Ens.

1 Stratigraphic level of Jurassic nautiloid-bearing bed in the
Kuzuryu Group distributed in the Kuzuryu area, Ono City,
Fukui Prefecture, central Japan

2Sakai, Y. (Ono City Board of Education), 3 Goto, M. (FPDM)

EEREETHERR LEEHO/NMUBRE GTHAERR) T T )
ISHITBHEBRERBR (TUESFA + - ZHRE)AE'
AR ? - RFFH (KK -8 *- BOPACRK - I - BT) °

MU, SRR RER EEICALE D, AR CHERE
L7 if—IPERE Ch 5. AWFFETIE, ANEBEMEDL Ry Rl
SR/ NLRED 11— b T, EHH - HEREFRIE o KA LA R A
T L, JEFE, HEREREE, NULARSZOBREMGTT 5.

ANMUEEE, TREOERE & OER (T2 A2 M) ICERD
JEIEA 170 m BHOMETHY, Kyl~Ky4 O 4 FREICHIS TE 5.
TR (Kyl1+Ky2 : I 30~70 m) (%, 1) AWHEELAmki A, BX
OVEPHESUISHIRIAD S - HCS iber BJE (PIIEdl), 2) HCS Mkzid
H(FERANID), 3) HRifbs (RO &, ke UCQd EJrHhL
(i) AbZ R HEREZA LAY 3 [/ (Kyl 23 1, Ky2 232 [A]) #k0
WLUTWA. RO CIE, S 3040 m (33 LSRR
ENFE (Ky3) 523, AREicidsido Sy, iz kLo
5. B (Ky4) 1 Z5MEIREE S v AR (EIE 100m BAL) &2 Tk s
T 5. THBE OBTREILHERS CE 220, HERFHN R (7ML -
HEfHE) 3207TC, WHEC X D MMEBRE~OZEBE Shb.

P15

/1N L RS D HEREFEZS g, Haq (2014) DKV EZSEh iR & ST C,
AU T T IO KIELS B A S L TWD FTREMED 8 5.

T T A ME Kyl, Ky2, Kyd KVELTEY, Kilianella sp.,
Thurmanniceras isokusense 7 & 3 B 7 J& 12 i 5 70 2 Hfli7 el &
o TR, HMRELTUINY 7T U IERL, A G DM
AL EofkERE L S D

TR T, MR S S S B Kyl ~Ky2 12 6 Bt 8 & 13 i
Sz, Y H1 7 FTA O Myophorella (Promyophorella) orientalis 7 &
SPEL, ZDIEDFEFEDNEDOFRD DI, ZEEMEMENRR 5 b
HIRDEE D ESARFE AL L TV 2 & AR, 3L MEHEO Ky4
TIETHEIFRTH D27 F 8 J& 10 FlfERE S 41, Entolium sp.78 E 73
HONEN Uiz, THHEOAELANHR TR &, Kyl~Ky2 Tl
ERNAETEIE A (SIS), Ky4 Tl SIS (D2 THME H AR IS E A
(EFS) OFEIG M, JEHE - HERBRIFE A2 Dbk U7z RO L (i
ST bhb.

!Sedimentary facies and macrofossils (molluscs) of the Koyamada
Formation (Berriasian, Early Cretaceous), Somanakamura Group
2Taiga Suzuki, *Hisao Ando, *Shota Taguchi (Ibaraki Univ.)

BEENEREHERE (LMAER: I=T7ST7)0
BECAERENGETT DEELER
KRR RK-8B) 2- RBEEFR (RK-B) ?

et g U Vo & HIER L2049 % AEEREAEIE. Coniacian~Santonian [
DIERS A~ OMERETH 5. AIFFETIE, RIS NEOHRENE
BB 2o £ 0 FGRE B OREICOREA R O B, “HUHRE
LA & LT EAAERBR DR 2 iEIR3 2.

RUVED L= 2/3 % 560 2 ROJNEEIEIRIZ 65, R8O FEE
T 2ESH10 em~ i m OREHEEEE) DI, 2 < O H, &R,
FAOW, HREOFR, REOWEFRREBELTND.

FREBEROBEAE TIE, ARORFIGS - BIEEND, 1) A
v 7T 2) AT, 3) MEPATRY, 4) KASEAEAEI ORI A 55031
U7z, 1) (M~ i D FEE SRS, Glycymeris amakusensis
DEERF NIVFIRICEFE T 5. 2) 13 1) K0 ERL VS
\Z, Glycymeris amakusensis, Loxo japonica, Apiotrigonia minor, Eriphyla
ezoensis, Aphlodina sp.5505%%% i TR TICESIT 5. 3) 1%
R~ R M D SV SRS 12, 2) OFEEDIE) S Didymotis
akamatsui, Yaadia kimurai DRI, Yabeiceras (7 T A b)

bEEND. 4) (TP ~EHEMAEORE TRHE I, Eik &R Y
kimurai 3% < FET 5. ZiVHIE, FIREBE FHSNE T S U,
AMERR = R L — L YRR 2 S U T HEREME LA T d 5.

BARTIL, 4)—-3)-2)/1), )—-2)& EIifkibd22=>y F32 )3
BR-TEY, 2 BIOEZ & e —HEOMRERREER M S
ZEERT. D OARHIHER ARG ST D3, i
REDSMERAR A 52T D RO RSP EEE R D A A RERIZHR 35 2
LERBELT, EATKEBHSEO S G L EIT o7,

WEETEC L S D Coniacian FEOVRIFEAERFEIT AATIID
TOTIEH LA, KB =4S (Cenomanian-Turonian) <CHIFITH
J& B (Albian-Cenomanian) & (%7372 0 /e > TN 5. A JE
(Santonian-Canpanian) & [3#AE23 270 0 L%, MEERERED KA
FEEIFALTERTEICHT D Coniacian HIORHEZ R FETH LD L L
T, BT (RFlZ Cenomanian-Turonian BEFLOfI#%) FEHEZNE
AT 5 ECTHEETHD.

"Benthic molluuscan fossil associations of the Ashizawa Formation, Futaba
Group (Coniacian, Late Cretaceous) in Fukushima Prefecture
?Hikaru Omori (Ibaraki Univ.), 2Hisao Ando (Ibaraki Univ.)
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REMHATARIATSO L HAERIEHBHAN SEHT LT
FERER] - $RAAREA - BANE (REMUHFTHRELERE) 2

REAR IR R BT Al B VA S AR D S g A3 oA L,
oz (o h=72) DILANRZET D, BiSOWERITHE K
SEHUBEOBEISHE L TWD 70, BIESSTHHL WS,
AL, 7T A MESA /7 L A%, fEORE (B K,
1994, A, 1997, WEAL-EEHH, 1997, Yabumoto et. al, 2018) 3%
5 b DD, FDMDIPEREOWET RN LD, AEEZTT .

Al ORI ERE AT S ERPIRE & S TRV, M b IEE
HeEhE, MR ERE, FREEIC oI DR E ~Ea O E,
BOREE, ATV TEAEBLL WD, BAIRERITESE m
ORRIRD 2 K <. 70, KIERIE V2 — A RA LN 5 JETE
Bdbb., ZNHOZEND, EE» DR, WK & SRR
AT BB COREREY L HEET 5.

FIRHEE R A IR TE 20D, R R o5
ABRID S ~TeE O AJE D _ENLOTEE D HIXZAEFAD Glyeymeris
amakusensis DNEEHT 5. S BIC ENOTREN DI, Gaudryceras
Iintermedium, Polyptychoceras haradanum, Hauericeras sp.,

P17

Protexanites fukazawai 7¢ EIPHEERTE, THETICHE S LT
HMOT A NEE G 1L TSR D, Mucula amanoi, Acila
himenourensis, Nanonavis sachalinensis, Inoceramus ezoensis,
Apiotrigonia minor 7% & 11 FEO K H¥H, Ptychodus mammillaris
L Cretalamna appendiculata DY A FEOWH, A LHAFKE, YV /) H
AFE JERSE, V=, v UE, BV A EREHER TR .
ZEQRIL ) 2 — VI Inoceramus <P Gaudryceras H3F, 6, i
ML L<IZFUTEVEIREZ/ R L CWA. F£T, BEOREICHHES
BHiov MaESIE, ETEPED § o & HER S EEE RSy O
Amakusaichthys goshouraensis DibA HEHT 5.

PUEDZEnb, HiBOILAITZRERDH Y, BIHIMED SO L7
HNDbDHEEI, ZOFEROBIEIZHE LT\ D Z En3bhoiz.
F7o, Ak, HEHEH SALA DR EITH Z & T, HERERE S LAt
LEORRE RED EBXD.

! Fossil assemblage from the Upper Cretaceous Himenoura Group
in Maejima Is., Goshoura, Amakusa, Kumamoto.

*Koji Hirose, Hiroaki Ugai, Hiromi Kurosu (Goshoura Cretaceous
Mus. )

JRARBICHENZE - LHBERE Menuites japonicus (7 »EFA ~B) @
IR
FEiREE (S5 ° - MHEAEF (AKH) ° - fiEBR (WK
) * - NLRER (BRIRW) °

OB EAA & U TRIES ROV, JRPiZs iR
DD SCFTWENLCTHH D, RHIATIIREE 23 2 i AEM Ok,
RO TR LRI BIER T 5 2 e 3h 5.

Menuites japonicus V3/3%T 4 ANARDT € ) A RET, ¥

F=T UBE~TNE oR=T VBN B ERT D, EORHETH 558
I (B 1L, W, ERAMICOX 15, BEEEETIR 2 S e
ERFRICTR S D . —F, WERERERE»SENR L M
Japonicus (MCM-A2010) |Zi%, 2 FEFEOFEZARNGRD iz, 5
—I%, ZHEOIARFMEDEAL (forma aegra alternospinata) TH 5.
ZEEHIAN 1 B0 5 2 FNTE D 2 AL TEAMBFREAUL LD, Z£0
FEIME L L BICKREL 2D, ZOoDIE, BOREOHIENIEH
2B 584 (forma aegra juxtalobata) CTdh%. MCM-A2010
T, SMEICIE, EEMEEMNZEN L TR Y, IEFENGHRK
TL7mm FNTND. T IR, MRV OTERRITTIE

P18

FERZFICEUTL, IEPEICH L 2.5° DA THLA~E R T,
IEWALEIC RS £ CITIRROM LI LT 130° 2 LTz,

ML D TIIBIE T E A WWNIIOBRBR DI IOV TS, <
A 71 XBRCT A% ¥ B NTHIZR LTz, ZORE, HEEMED
EFEN ORI, PHIIOBERTE Y RENWZ E LMo
7o Fiz, WIEEGGHEEE LT 3D 7 VA2 HWT, MO
DX LRI ZBER L2, MCM-A2010 CIE, FFE=MED
WA T, IRWTENDIEREIZRE D D LIFEIKHS, JERHIDXIPR
MWOENPEAT L2 Z L bbhote. 207D, ZofERckiT 5
forma aegra alternospinata (%, forma aegra juxtalobata & #&) L CHA4 L
T2 EDURBESNG. Bk, TV A NEOMERER NI
EOBEETIL, HARZERI G L, R E ORI 28143 L Tu .
ZIUTKIL, FEMEETONTHARTIEIC LT, HEDFTRESE
R OBHEMEZ DN, MRRHOICIRIAS 2 2 L3 FTRE L Ao o T

'Discase never come singly: pathological case study on a Cretaceous
ammonoid Menuites japonicus from Hokkaido, Japan

*Tomoki Karasawa (Mikasa City Mus.), *Kumiko Matsui and *Haruyoshi
Maeda (Kyushu Univ. Mus.), *Toshiaki Osanai (Iwamizawa City)

FRERTENZEEDEL
—A BRI LS A Eutrephoceras EIREF D LH A Nautilus %
fBilI=—'
B (7 A ) hBRATEYEE) 2 - £HEF (N&BROBYE -
EERTK) - HFAESE GEA) *-Neil Landman (7 * ') hEHKE
E4EE) °

—HRIZ, TEREAURENA BITAMIEL L BRE L TV D 2 &R X
TG, EEANERY, (LAOSFEEITY ECHHEDIR TS
L7280, WA AR ORI R R F T EERS L H
5. ALABEEBIZBO L, ENAROBERIEM GRS TEED
DO, TR & DEEER] L) 2 SOEERNT A—F—%
CHSINIHFIE LT BNIRIZIT D720, 2O TH A Y AT A JHOFE
PESIZOWTIE, ZAUE CTHEDRIFTEF Ly, 2 2 CR%ER
T, TAV IOV RZ 2z, T2 FNroET L aiffiid
A LA Eutrephoceras J&E, 7 4 U €TINS IZBIAEA Y
LHA Nautilus JEDOFAFERZ YT, BRI D RN R A E 8k
L, A0 LITAFHOEICIB W TRENER R ED K5Ik L=D
MWEELTD.

IR BRI E TORf A 72 R EFEICIW OB AT 5 729,
PR U 7oA B S CRFEE L 7. tEHh I [ C, BRI,
WREERINR A o7 > 7 AR L, OB T A —2—%&FHIL, %
IR BIC BV TRENA R A E R Lz, BT Y LA 125N T
ILCT B 217V, LR AR RT A — & —%FHAI L T-.

FEHTORER, W7 N —T BT, BRIIREICHEOKRE A
THZENRDhoTo. ZOPTY, Wi L HIZ, REH (=HE
Aif2) IZBWTIROERNRE K RDEMANH D Z Loz,
AR P~ RIS OW TR 2 2B RO 2 — o 3R S L
7o S3HT L1245/ 35 A — 2 —[ O % R D T=HESR, Eutrephoceras
& Nautilus \ZIZRE 228830 % Z ENALMNNT o7, ZORR
134D LI A FDHEAIZIBNT, BET r 7T A, REFUO WM
TR SIS E Tl LB 2 Hivs.

'Evolution of intraspecific variability—a case study of the Cretaceous
nautilid Eutrephoceras and the modern nautilid Nautilus—

2Amane Tajika (AMNH), *Kenji Ikuno (Mus. Nat. Hum. Act. Hyogo/ Univ.
Hyogo), “Naoki Morimoto (Kyoto Univ.), *Neil Landman (AMNH)
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BHBERT U EF A b Scaphites DIEKREBEDER '
PRTEF (BEX-ET) *- AR (BEX-EBT) °

Scaphites IR AT EREXTHEFEEZT T4 FO—JF
ThD. BHAEOERE, 1) —20 /Y a—AhbBE~%T
EROEREANGLND, 2) WH=TlER et bs~vraary
L ar T OXTBREET S, Q) BEMEES R B TR
RKBIC& Be L, WFFRICHE LT gx ORFEIMEb - T A,

AT, BHCRIRFIERED 1S DALz 2000 EIARLL EIZ R SR
EOEMEARZ VT, (1) {baok, MNEROKRE X, 5k
BHEDY A RS ORHEAE SN L, Q) Zh S OIEREREHA S
ZOT A SOREEEREEZFET A 2 L2 HIE L.

FE, ERUZAOHMTN D, (1) Scaphites (THi7a & & iz “IR
TR REERE R TR OEE L TENT S, Q) £ENPICEE
5 Scaphites D~7 =7 Ml LI r7aa 7 [m] oI
PN RS TIRTTEL VD, RIS & [m] fllcKE <R
5, ) ZL OMEEPERACET A Fal (LIEUIEERD 2T L
TV DB CTIERNZ &Ny T-.

wiz,

P20

DT T A IR RGO AT ST B 7201,

FEMRITEN DHEE SN RAD X A I 27, SR, FESMITINZ
T, e O#EBE, Y OUSGOBRE R E R IET S 2 & CEREE
WEA T a—F I alb—ya v a{ToT-. FORE,
(1) MR —AIOB CRER L FELERNTN T & # 2 UER<

KT D [m] (THELEDMRED & & 2 ER S FIATE B, (2) ANEE
BT GHRENHF VR Tl RO BEIMEREZHIRT 2
£ 9785R) 1T TAE SN D SESRHEN BLEIBIZE SN D EARD
YA X% bo L b L FHT 5 2 E0oTz. UL EOHEND,
Scaphites VIHFIEOWRE-BIN B U CERRAN B 280 L
7= AFn5fE (opportunistic species) DMAEHIFRNT TS A R T
bol-LHiEsns.

I BT, (AEA e R A [E - ORN THG S B2 0, (AREE T
RN FIBZ D L TR 2 HBls 5 v Ial—rvay
ZmLC, EIAEEENRED DS R7= Scaphites DEii~OuaIEEA L % 7
C5.

! Reconstruction of population dynamics of the Late Cretaceous
ammonite Scaphites.
YChikako Nakamura (Ehime Univ.), °Takashi Okamoto (Ehime Univ.)

T UE/ A FREEIROBIBEYFHIEAR
=rEZ GERKR-) - HEHEE kK->a7) °-
2AE (kX-2a%) ' BES (RX-8) °

T U A RIE ANBREOHR & TN DRI 2Bk 2 297D,
REORT R, T=T XA Ml v T2 ML 7oA b
e BN DD H A TNG3T B, K DB EDEW R HEIRHR
MPROFER CEA SN TE T,

MABIERD A B =X LiF, ZHE TIZ TiePoint EF /L

(Seilacher, 1973) . Viscous Fingering £ /L (Garcia—Ruiz et
al., 1990) . BUHEEET /L Hammer, 1999) . Cerata—Septa E
7/ (Inoue and Kondo, 2016) DI >DOGERAEE S TS, L
L, INHDEDET VGO A T OENE LI T AT
S ALE TEFEICHAT DI > ThRLy,

ARFFEE, 2 FE TITHRE SN2 DOGELD 9 B, Cerata-Septa
T E FHERET VD OISV b DTHD, ZDH b,
Cerata—Septa &7 /LT, JMEME FICHE Y 3R U L= 223 Rk &
NHZ L TRAEMEELD LTDET L THY ., FRBEON MGG E
BT 5, FERIGERTET ML, SMVERGE TORIERIC

P21

OB LI ENAELD ETHET LT,
Z LLSHAT 5,

AWFZEClE, Cerata-Septa BT /b & RUSHERCE T L & 2B ot
5 LT, MEATROBEVE TR ETT VEMEL, TORE
WRROFBA G L7z, SbI0, MESN-ET MIESE a=
THEA N e wF 2 A N T oFFA NIDZDD X A T ORES
BROENEIT 5 2 & 2,

Z OB, HEEORE CRGRETAEDINEIREDRAEA H =X
KMZEDL D BN ~ 72, FTAESROZERNE N T L
THERHENTNDDNIONWTREE 525 LD Th D, 51%1T.
ETFNDELRHWREMED S L & HIo, ERORHAL G LIk
GRORRFEOREEIT, WET —X LT 5 Z L TET L
ERREET D Z L &I LT D,

WEOHRDIET & 1k

Mathematical biology of ammonoid sutures

*Tomoyuki Mikami (Univ. Tokyo), *Shinya Inoue (Hokkaido Univ.
Shuma—no—kai), “Sunao Mochizuki (Hokkaido Univ. Shuma—no-kai),
Wataru Iwasaki (Univ. Tokyo)

FHRBROBENMEAV-HBREEDEETAT S LOBE'
BT (PIYXEMEEKX - BWEE EKX - R -
MERE (X - B EHE - #%) ° - FHEN GtELEX) ¢

A~ WA FEEEIL, WAE O HEC BRI IR 5, fiaEic
52O LR OEBNL, iREaHET 5 FCEERIEE L 72
B, IHEIEAEE ORFZEMNA L E B 5 2 L3, A kicks)
DIEOEE 27T 5 ECRE TN LD,

ek, HRIEOMEE 2~ T-HF2E TR, fRIEE 1| D THEFOME
ROFIEC, 1 {EIERH T2 O EIRO AT S L T&7, L
ML, FHRIEOHINT, FHRIEOEINOAZ R LTINS EITR A
Uy, HHEREIE] MEVERHC G, BREDNESIERS Z Lo
THAENMERE L T b TH D,

—J7, MR CH DI RIED A% DI RIEOBE A, Tl
AHERE) & TERIER] LW 2 DD/R8F A—H—DfA T
TRET 5D, X~HTARBEAD L YT, 1 EORMBITE CAZ -4
BFIIHAIEE 1 O ET L RifEEOEAITIE, MRk

73 100% T HAUTE R L3 LA RO AR AR D Z Lidie <

M BRI ) HME R 212N T BYE & B & SRR DS

DI L Crp <, AU TIL, AaFTitR X Otk HXEREsE 2 £
Tk L, HZ L ORMBEBE A& g & g
FRENZR| D 2 /3T A—H —E G T M LD BT TEE B L,
HESNTZZINSDRT A—2—%, [FFEE 721 FEREOFEAREE Tl
FEHNZ B STV MEZE B> CUe, ZIUH DT A—2—B L
L LCTRONA RIS, REEE S E AT 5 Z & Cff
GNHEE T D7 0 7T MO THIINT D,

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

"Development of an estimation model of predation pressure using
frequency distribution of predatory traces.

Aakiko Ishikawa  (Yamazaki  Univ. of Health
Technology/Univ. Tokyo), °Tomoki Kase (Kanagawa Univ./Nat.
Mus. Nat. Sci., Tsukuba), Z2Hidekazu Tsutsui (JAIST)

Animal
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BBEALICIE L7 27 A4 ORBMMMEERMICE T 59T AN BRI O3 EIHE- T 2 A 2 SRSy 7 7L,

ZRL!
{EiEE (BFEEX) 2-Davin H.E. Setiamarga (FIILZSEH) ° - %
K FIFLUSEH) - BOEK (SXE FEBRER) ° - AEER
(T FEBFMZEAD ¢ - KAFC (S 5E FEBRBER

HAEI D HEERN b3 7 1 27— )V OTEREIRE Cd % EFRH6Hn
WSV, ORI S LICHBEROWER - (LHABRESEE D 2 F VK
L BpD, KW OELTICRBN T, Hidgkiiihs 2 bS8
ERORIE RS 2 1= S EIREDNERIR OPERFE DLV 4 35T - =
& BN BRSO AEWAIISEC Lo Tt S s L )iz
o TET. 9 W ol iEE (LA X R ED L H 725y 1 A
HE=ALTH & SNAERICED X 5 8% KT OnRE
WO, WA IR AR A ER D ERIRHT, T
FAE D531 A 32T VB — 3 VA BT 5 = L SR
AR CTHD. AFFETIE, T3V HA TH LD BAESEEE %81
DOFEBPEIZOWTCHEH Lz, %% MEBZEINCRWT, 1 A (B
IR, 4 A (HBgPniBn - SUEaipniiy), 8 H (Higk

P23

HFIZ DWW T SEM 2 X ATiitieiss 2, iz o\ Cidsh
BEOIMNE (DDA NEBREES) WAGERE NE EERES)
TEREZ T 0 L, BEROBRRY 2 oR7 TRRORBL Y —2 %)
TIVHE A I PCRIEIZ &> THRHT L=, ZOfEE, CaCOs TEE 24
T HR A 23 DR EERRERIERRINH % < 3881325 2 & &1
Bk Lic. ZORSBIIRERIVRIFICT 7 254 MR E <
R LW & EFRTHY, 7 avHANEHEY 3T O3B
PRE— B REINCAE X D T T, IS 2T O A FRA R
WIS CIEIC AL v F T D2 L Q0D 2 & 2Ry 5.

Molecular mechanism for controlling the shell microstructure
depending on environmental changes in the Japanese pearl oyster.
*Kei Sato (Waseda Univ. ), Davin H.E. Setiamarga (Nat. Inst. Tech,
Wakayama College), *Hiroshi Yonemitsu (Nat. Inst. Tech, Wakayama
College), %Keita Higuchi (MIKIMOTO Pearl Research Lab.),
SYasunori Iwahashi (MIKIMOTO Pearl Research Lab.), ’Kiyohito
Nagai (MIKIMOTO Pearl Research Lab.)

TR RFHR—ERBECH T D) 20T INTOEA/ B KR 278
DRMEE DL

DRET - ERITACEXR - &8’

SERETIC AT 2 —EREIEL, aiideErit o B
W ZEZET D Z & TMHITEIY, Araki (1960)1, BAILE B
TEOKHAE) 735 Periploma yokoyamai (Makiyama) % (¥ Periploma
mitsuganoense (Araki) & 5 U7z, 50 2 I HARK Okt L v
WEINTOAD, EEREARICES ARG ST
WU AR T, RAFRFOKFEE P. yokoyamai [FER (A5
T REE) IZHEV, LLF Aelga besshoense (Yokoyama)] &2 8 P.
mitsuganoense DBIEREZFHIIL, HFUFHIFRE 1T 572, MEHT
=B A TR EEIURATEAS & BT R L 7oA 2 e, AR
IETRTERIREAETH Y, B UTAEARTEH R LT,

A. besshoense |\ 2OV NTIX 23 lBARZ T L, SAEAITR R 103mm,

e 72mm CTholz. EEREE X OBRAR RIS DFRED
R (FNEN062~079, 022~031) ZadA, BRIAONEITZL
E L THROIFETRICHE L T\ 5, Bk L OERIIHEET
EXAY/NSY

P24

P. mistuganoense \ZO\VWTIE 14 ERZHETL, mREEITHE
54mm, 7 39mm Thoto, mud A FE=ERREURESHT
W3, NI ZATIHTH AR CTh o7z, Beadi/mkdz this J O3/
RHEH HRREDER (N2 061~0.75, 023~027) %279
B, FRIAIEZE U Tk D% DR 35% A LT 5. %I
JEE L OERNE ADYID THER T 72

PR & & kR | ISR 2 R X, AHBIZR RS HET D
FRINIHIZFE =T D buttress (X A. bessohense CiiR <BUIRIZHZET S
DIZxF L,  P. mitsuganoense “Cl¥E < HEIRIZFE UL EARAIR ORI
BT D,

P. mitsuganoense DJEOALIEDIT X ZIVE Cifiah SV T 720>
7278, FESRIE IR A K < SUCIRFED Periploma Schumacher, 1817
LIIXBITE, Aperiploma Habe, 1952 | Z3{Ll45.

'Shell morphology and taxonomy of two periplomatid bivalves from the
lower Miocene Ichishi Group in Mie, central Japan
*Shuhei Ebata, Yukito Kurihara (Mie Univ.)

TEHPHFE—EBEICH TD) 299 oNdO0EA/ KB 25
DERE LRI
HEEZ - ERITA CSEXK-#35) °

Yol ongue A FITATE ) A HRICAEA RS T

A FICT=D Y, a0 LT 7o B8 CRYJBERICHIE: L T4
HELTWD KHETHS Morton, 1981 72 E). Va7 undmE
A EDACADFERImTH D728, EDFERIZOWNTOWIEIEIE
WD, ARITETIE, —SERHEICRT D) 2y 7oA
aEH A 2T (Periploma yokoyamai Makiyama [=Aelga besshoense
(Yokoyama)], P. mitsuganoense Araki) OFEIRZBIZIL, A BIREE A HE
FEAH & 3LpEd 2 BB b a8 C L.

KA TEOTEBERE D BIL A besshoense BYEFFMERT, k%
T U CHE R & HEARPETINVEES TR L7, ZAudA R
T DOFEERFFLIAESHOOEREEZ BIVD. A besshoense %
BT A I IHERERSEE X 7 <, Macoma optiva (Y okoyama)X> Mya
cuneiformis (Boshm)72s B ZERNZPE L, & O dKIRIE T & HE
EINs.

FHJE OB EIEE, WEIEE AEOISEHE, 3 ZJOWK
IS D> HIL P. mitsuganoense HEFREN% T, A% T2 L CHlE
ENHFACHTITNEEECRE LT, b R RS % 2 0% SRy
LSO OFERE B 2 Db, MEWERS, Waies Ao
Ve, X OMEKEIEA T EATICmD > T TH Y, FEERRE
IRIEFAIRALUROHEF T 5. (LA D, WREIREFIL T
i, WhATEE ALE R JOWEIR e AR A i B0 dk e
PHEE SID. LTzidoC, A besshoense, P. mitsuganoense XV YT 4L
b R LRI L QW B2 oD, Fin, SEL— b
TIEMFEARIFTANCEN T 5 Z & 1d37en o7, fidL— P CIX
P. mitsuganoense 1IKHJE FEEG HEEH L TWAHDIZHRL, A
besshoense | ZRIFIE FHBH HIZREH L7V,

"Mode of fossil occurrence and habitat of two periplomatid bivalves in the
lower Miocene Ichishi Group in Mie, central Japan
“Shinji Taoka, Yukito Kurihara (Mie University)
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G~ TRESRTRER (BRIRDRE) ORILEICE  OIE (e , WIVETIO IR L IR (E)

DHBFRBEDHTE '
HFEAE WEEX - REEREM ° - HBE— EEEX - R
1EEREATERR) °

EREEETE A~ TS R R I R el @ L, |
bt 2PET 5 UG, 195572 L) . HEERED 2 E TOHFED
D, RS EAIA~OBH R &, FALEUED DREFRE) [Eh)
FEDPEHD BN STV D (B, 1992) . £ 7=, W%~ (2019)
1%, RUERE BN SR LA RSE 2 WA L, BEa 04 RIRE
& HAERBRE ORESRZEERNALLN G, [REREEALE)Y 150 m~240
m O/KETHERE U7z HEE L=, AW, WaErtalgito Jk
AERERIL, HEH LT a s & @ OHERRIE DB A T T
LI EEHMETD.

FRAEREE, AREY IRV OB BTN - R OER T, JbE~
BEN S 20 FEES L CREHIT 5. #uEld, AL S/INRIE, #hiRE,
WKE, KEE, HHE, BXONRENLR 5. (LAPEE, T
N S/INRIE R FEROBLHTE (FEHL 1), RSO EE Ik
T 5L RRoEEE (ER 2) |, FER BToBLSE & waE

P26

Wk BRoOREIeEE FElL5) 05 2 Tha. 4L, 2o
W TR RSN pERT, pERL 5 1%, WA I1Eh> (2019)
WL Tl S CH 5.

fKGEE, FER LA O, BARICFEE SN -fEO4&BEEOE
BN BHEE L. KO HKGY, B 1 28 10 m PR, FEHh 2
73 10m LAGE, PEHL3 23 50 m LAKE, FEHHA 234950 m, FEHIS 73 150 m
~240 m L7go7z. FEHUEROWN, BB OREIECTH D
Venericardia panda (Yokoyama) 23PEMN 2 OREH L, Glossaulax
hagenoshitensis (Shuto) 2SEEM 3 INGFEH L7-. EEML 4 7 BIE,
Keenaea samarangae Makiyama), Lutraria sieboldiiReeve, Paphia
schnelliana (Dunker) 23 pEH, U 7=. G hagenoshitensis & L.
sieboldii 1%, WHIEIEDDITFRE &7 D,

Depositional environments of the Nakatsu Group (upper Pliocene
to lower Pleistocene) in Kanagawa Prefecture, central Japan,
based on molluscan fossils.

Hiroki Seto (Yokohama Natl. Univ.), *Ryuichi Majima (Yokohama
Natl. Univ.)

SHFEORREAVICELT 5 THENRETER & XBO Rt
AR CHERE
HEtE EEX - /MEAED BEENR °- PARE (EE
R) 2- BFEKE (BEX) - MgE— @EEX °

SIS O FETEI NI 5 H Lk & B S ARICE T 5
P75 & KA o BAbA 2 Et Uz, BT L= = o B RGHER
T EYE T AL RS BRGS0 P OB EEAERT 5.
AR g & O O TEAEEH L, AL KXo IERGRIS X
Db BT EHEE S, NOT-1 & NOT-12 BB H B IRES 5.

Hilkko BAbA1E, JEERYAED D BIERIER T b a &R
K9 30em D HIREREEA ) BIEH T 26612030 b, BB A
I TAESEARE, BRESE2 M, Y A EEFEEL, FEiE
2> HIKIR 50m {ifE CHUFSSHERE 7= SHEE L7z, PERRZI3EED
T8 Ezocallista brevisiphonata % &2, Lucinoma sp. |1XEF T
BELT=. HiXEREMCsEIL, £ brevisiphonata 7z EIEEH A E L FE
W 2N FAEEME LTZ. $£7, K& - TRAFERORSETH
% Anadara amicula NVEEIZFEH LTZ. ZOMEHIZE > THEREIX
DEFREN EMRE (RERIEDS, 2017 72 L) & 2EHRRS: - HRESFE)

P27

WIREDI 7 ORHEREN T2 Z E B Bk 7o Tz

B AR OB EE ) DIX T HEE R, BHEORE, Y WA
1FEZ[FAE L, TSRS 100~200m DK CHUEANHERS L 7= & H#E
ELZ. o0 RbAE, IREWERENLEIENICERL, #&E
FFINE—TEDOBECHWEDZED BHAVIZAS, 25 OEHINEA IS0
i & OB IR UTe. BB O KIE D D IT K H 2 4 7,
KEHH3TARE L, TR HAKIZE 100~300m CTHERS L7 & HEE
L7z, 2B 0 BALAITREE D BB ENI >3 A CREH L7,
H LD HifE 45 40m AL OJEHER > B 400m LA D K Z RIS
L ) HAANHRESH TS Niitsuma et al., 1989) =
L, HILfE IRz 400m 2365 50m ~& ZudilZE@HHE L, BAr
DB CIIAKIED 100~300m ~& B U= = & D3 Shur-.

'Molluscan fossils and sedimentary environments of the Lower
Pleistocene Nojima and Ofuna formations of the Kazusa Group,
exposed along the Tokyo Bay of the Miura Peninsula

*Nanami Yoshioka, Koretaka Nakatani, Hiroki Seto, Ryuichi
Majima (Yokohama Natl. Univ.), °Misa Kohase (Yokosuka City
Museum)

TR A AR < E T 5 EIRIER Dactyloidites ottoi DFRLIRE
EFDOHEREFENES 1
RREM (BHK - BI) ’

Dactyloidites ottoi 13, JERICPRREEL THU S v 7 PO
W, b RIUVRBEDBERRICAIE L Tr Yy MRE R T DS
e L AR AT, g O s v FVITIE A 7 74 THFET
5 EDFHECTH B, Fi, uty MG, —oofikicEwy
THEEELR > - BEEGEZ 2 TH LS, ZOFREE, —BickE
L EZon TR, RETHML - BREOEEEZ S 5L 3h
L2 XF INAFCIHIINE Z D%\, ZLC, Yool
D EIG~ IR IR oG I NS 2 L0 5, HEMIGEE
WML L 7B D AR D—D L ST 3,

PERT HASERHTE©lk, REIVEEHER) C b 2 SRS
BHS, 20 D. ottoi DET 3. ZIRERETIE, T KE AR
KEDWRBEHIZBWT, b7 7RRSEHDE L 7 L — 3 — g
ZOUDE N ET . C OREREER, FEER &7
HERMHY 72> a v o T % &, WIS 27 LD 95 5, it
B B0 & YRR OHEREY) £ % 2 50D, —H, HEREC,

PEARSEN RIS 475 SHROWEIRE A BT 5, EHIEER,
H L g 25 5D 9 b, EIYIDIED & IREIROHERY) & %
AbiN5,

I 3VERT ARSI i &, MR, 3, NP, Dl
PSR L 2 REE, T AF 27 rhRRBuH = AN s o T
flix OHEREG 2N L CE DS, 5DEZ A, D D. ottoi SRS
N5 DI EHIHERE IR S N T 5,

SEATWIZEIC B B D. ottoi DEEHEREE % HL2 &, GlikOHER A
FENTAT Tl Z T LR Wb Db BRI NS Y, Pt
ROBARHE, WIEIEEN, 24E 2 U CGlgEicET 2500
BERICA S EIZIFE L (B 2 WISEEEHRT— 5 2 5§ 5% &
HIASHE &AW T = BB ~NENRL CEMRICRZ 2, B
TIIIZEECD T ClE 20, 2 DAL i A B 1 Bk
W, Bk, 29 LEBUED S DX 5 2EIETH S T

'Formative environment of the trace fossil Dactyloidites ottoi in
the Miocene deposits of the SW Japan Arc and its
palaeoecological significance.

*Masakazu NARA (Kochi Univ., Dept. Biol. Sci.)
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202042 H8 H

AT AZOEND S5EAHE ATHEREFEEHE~DEERL
BHED - /MNEHD - SETE - £ FEW -
HHERE - HHEK FRKFEEE)

HRIEEE, EMOTERERN E0 L ITE(L Lm0 ERDLF
B0 Lied. UL UERILEICE, FBRE OMEERFHLNTE SN
RN ED XD RBRERERICMS L CELN, #(LE RS IATEIOD
JEWR 2 DDA R < ToOIZIE, BUER Z > T D AEYEILOWE %
ELHE L2 TR B0,

ZEELOE UOEMERREEY, AEEL - B - BHEREIYER Y IR
LIEEZ A7280, AWHEELOTRA I = X A EBE~ORERIED
THBICTH D (il Z0E Seike,2009). % Z TAMFE T, BAEATH
ZOBEE L VI & ORREMRETT 5 2 LI o T, WiRRED
INE L A DOISERR AR S NCT A 2 LA E Lz

M HEERIC T, HERER XA T =B ROFHEE S FE
L7z, BROGHEEL, AEZ LA TIER LI BRI
HoSE, BREER L BROST - TERE L OBIRICOW TR LT
HFZHIEORER, Fh S BT TS S— A3 RET 57,
MO BEAOHEARNTE DL 720, BEITEEL Tz, A7 H=

P29

DOEIUL, 6 ANG 9 B ORIE TGRS -, RS, RHEOHIN
FRIZETe & X1, MBRRITER DUV S — SO HEA L CTERIR
DR ST, FERRBBE DI A 72 B R O F G L T 7K i
IELTEY, BROZEME72>TNDZ ERPh-Tz.
AFH=ORNL, IIEHIEOZREELITIG U CRHER 72 Ak
RL 7o TV, B, RFHICEAR RS T2 & X O OER
1213, AFH=OREL B & 2 TBRESENELRH STV L
2 DD, BHERTD HILDN— ADREANTHITERICEATED,
HKIZE EN TV DI EPIRREIIE ST V. 20
Ko o b U L7AESR, B4 L7200 d Ltz
W KEAHLDICE L7 RIS, SBIROZERNSER STz
FHEEO MR A B = X L EEZETIUL, Z ORBRZEM &5
7oL TCWAHKEFIA LT, REIDBIFEINMERZIT> TV &
fERCTx 5.

! 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)

RARXEMOBBEREFTHEERAN S
EEH LR b Ao

RN GRRIEEE) - BHER @ERTHENE) ° - BARE {
FRHERE) - BA—R (HFTHED) ° - BE50% (HETHERED °

REAR IR PSR O S 2004 2 BT B 1L, ZhETIZ
HHHE A OFER A A BTN D (FE - #BAF, 2012). LanL, &2
#EINT=DIL Joeranina goshourajimensis Karasawa & Komatsu,
2013 O 1 FDOAZTIE & A CIIRFRHOIRIETH o 7=, EADFEHE
FEDVDIanNZ L1z, 26 < OREARIAHTIN FiAC B HE 3 B 5
DA Ry MR E TR S T S TIERE R SN L O TH Y,
PAERHTIE S LD 70 CEEADRER AR Th o722 £ b —KTH
B L Lansh, BEROBERIC K0 —Hidat nTae ki e -
Tolzd, AFEETHTITHI Lo HE ARl SV TR~ s GE
F7eE0#E, Ando et al., 2020, Bull. Goshoura Cret. Mus., no.
21, in press |[Z& D). 728, HMEE LA ETTHEHELO D EIE
V SEE R X OVE AR (Cenomanian : [AHAL ) A2 B L7z,

P30

« Fryma sp. : &5 1 JHAEEH Uz, REOSIEDRHEN S Eryma
JBICRIESND. AL, Eryma JBOP TG H LWMEAERLET
BV, BWEA L FORIICIFET 210 HOALOFEIC K o
THHESIT HN5.

« Hoploparia sp.: W, % 1 Mo, MEEi2EH L7z, S &R
N EAT DR E A AAFERN LSO TR T bhd. R
JEIE, S D 66 FEANRE SAL TV B (Korneki ez al., 2017),
FEARIRRR ORI X A & K& 5.

« Bournelyreidus sp. : FNPFEH U7=. BRI 2 st/ Nz A L,
RSB B P EII S 25T T keel HROZEEEAHT 5 M TARICIF
EIND. [FROMARE T IIRESME L D HEVVEEAIC L ASICK
BEND. AEARL, RBEORKSOFEKTHDH E L BITHAYOR
FTHdHD.

New records for decapods from the Cretaceous Goshoura Group (Albian to
Cenomanian), Amakusa City, Kyushu, Japan.

%Y. Ando (MFM), *K. Hirose (GCM), 'H. Ugai (GCM), °K. Shimada (Goshoura town).
°H. Kurosu (GCM).

IHERRREBONMMRILEH (FHR)
HFRE (&RK-ER) -7 E ERK - &ETUY) °

AARIZET DA RO A OIFFEE, Tshizaki (1963) 23H
AEAARDAFIRRINS QFED Pairdia Bzl L= Z LIChES. £
Dk, Ishizaki (1964) 1%, S PRKARPETASIMNI AT 5 B R
FREAEB LY 68 10 O HRIbA %, Ishizaki (1968) 1L, ‘&F
WRHTTT O FE A pGsRTE L v 4 o iba 2 2ne
RS U7, HAEH LIS T, Adachi (1989) 23, i BRI LR
AT D —DORIE (ARHF~ VLV LR) DO IMMeA s
LU=y, i, Stocker et al. (2018) 7%, —DAEMN G 2 #r
Tz &0 6 8 6 FEO A RN T LA A 0= o L.
Stocker et al. (2018) %, —OAE L EAEONIE BV AREEIC
BT, @ L CERTDRENEGEND Z L2 LTV 5.

AHFLETIE, —ORE L DO 0IZ, FAEONIE R baRE
EEHHE L. i, FERILESH O3 2 KA EsL
AKX T, Z 2 EABORBREEN LS BT 5. BA
JEDFEF & MUETAEARIE, Kobayashi (1973) 12 - TREMZR R 2372
ENTEY, KB 5 SOFRKRERENE, RAEo biiE

(Kobayashi, 1973 @ Upper subformation) 7>GERELL7-. ERHELL
TealBt 2 B, 13BN HHK) 50 [EIROIME A3 pE U, BlfEE
TIZ6 @8 MARE Lz, LMIZFD—ETHD : dechmia sp. ,
Bairdia hanaii, Bairdia nagaiwensis, Glyptopleurina tumida,
Indivisia buekkensis, Kirkbya nagaiwensis, Kirkbya nipponica,
Microcheilinella subreniformis, Rectobairdia subsymmetrica,

FAE EEONTE LAY, Tshizaki (1993, 1964) 125>
TRUH SN A £ < F A TBY, Becker (1971) M Eifelian
ecotype (FRUFIEEIMEHE) ITHIXST 5. Fiz, —ORELHE
STz dechmia JEONTEBALADHITICEN LizZ &%, Zh
FCH S L QW e—0R)E & BAAIE L OTIUE O b A TR
OFRINEE TR T DFER L e oTe. — T, RaRBOEMHENTER
{EARHED, BITHEOALBSR L SRt S V- fla G e s & [FRE
ROACHEPE DI dlifde & HaEfi A FF7- 7w s, ARkl e
WA 2 B ECHBRGE R L 7e o7

Preliminary study of ostracods from the Upper Carboniferous
Nagaiwa Formation, northeastern Japan
%Gengo Tanaka (Kanazawa Univ.), °Takumi Maekawa (Kumamoto Univ.)
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BTEESORBRCE T ERENREE!
FLAKX (ERX - BN 2 - #a8lE &RX - 8% ° - BPR
E (&RX - ERESEE) ¢

AR U CRAEIR 22 2T RIS, HUB - Rigi7e 28kl
BRSO, FRIAMEEOREY, PEHOURIED X 5 2RfEEEC
X0 PEHGRIE A ffa 7=, o AnEPH ORIBRIC X o THUEE A M & <
7%, FAPEREEIE, FHOHAEICRERIICIRE, R - dEoo T R0k
DL 2 L, WU EYRICKRE R BEG2 584 v 072
H S A5l CE -k ©H 5. BitEsERICRT 2RO
ZECIE, ZIVE TITHAERBHONE BB 23EnH 0, Ik
WA EWWERE & R[S A EZ RS 2 L3I LTV A (B 21,
Nohara, 1987). LA L, BUESE BB BIT 205813 1T 700
AW CI, YRR O R BHERI 0> DB A i L,
FEORE & FHERE OB AT 72

AR CTHESS NN REED 5 b, EEEfE 7o 7-0i%
TEHAED Loxoconcha J& & Xestoleberis J&THY, D% BED
Hgl i S SNCWRWEETH 72, T2, WIEOREIZHT-D

MGl Spinileberis quadriaculeata, Neomonoceratina cf. bataviana 7
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ENRREFE L A 0, AR HE D NIEIZZ N Cytheromorpha
acupunctata L FEVRFEOPEIZZ N Sinocytheridea impressa | HERS
Shipipodz, RO ESHUTHT o7 OWNBEREEOIRIERTH 5
Bicornucythere bisanensis s.1.1%, PWHEA SR OCCHSHI 2B HIE
ZFFO RIS CHEZR S VT8, M DVEI Cldbh EEE S e -7z,

FAVHRE B O BIRE, 2 & 2 AT LR TZ 0 90 FELL o>
IERPAHER S, T 7 OIEHHEIZ AT RO Z A %
RUTe. o, BREHSHEOREDS XN E THREDINETH
Sfc. FPEESICRT D IEIERON R BERE, PEDEOAINZ &
TR ET 27 Ml & (3R & < Be 2 EAPED B\ I U Ok
SNDZ LR ghol.

51k
Nohara, T. (1987). Cenozoic ostracodes of Okinawa-jima. Bulletin of
College of Education, University of Ryukyus, 30 (2), 1-105.

'Recent shallow-marine ostracod assemblage in Nansei Islands
2Sota Niiyama (Kanazawa Univ.), *Takahiro Kamiya (Kanazawa Univ.),
“Gengo Tanaka (Kanazawa Univ.)

LEa1—: ZEROERIEDSHL
MEEESE - SRR (BFEX - 1) 2

R MeaibT 28— LCEEERITAEWVD, EO
P RAREFHEIAN & D L 9 Ie SARUEINC o 7DDy, FERkE L
TWLONRBURTHD. & Z CHIMEED L Ea—%1T7V, =IEh
DR & DOBIRE i LT

BHROFE YA X (L) - FARBROBEFH (R) - ZEABIROEEN <CH
W (D) DEIEIZDONWT, YR A 8R < K32 palpebral lobe D
KOLEEOMEFHRIL, ZThEN1EEORES - 7V7 > (x
/180) + HEEDIE L DLbFE L CHE L7z, palpebral lobe 135381 %
FCR L FEH SN DB S— Y O—5y T 57125, NI EIR
TEREIE A IEE C& BRI ® 5. RSO S SERH IR % 2263
TRC, WREZBR Y AR A TRIOmGT— & Catilla4T -7 72
1, 2 ¥AIZ B Order % Hughes (2007)1Z, %} Family 2L F % Jell & Adrain
(2003)7¢ & & 77— & ~X— 2 Fossilworks (ZHELL7-.

FIEOBVE DR D 2D T IS IHIPH & AR HERE O Z 5 F %
5L, HEFHE R BLOEN<CHVD LV bRESHA XL DLy
DB SNTIEVER L 22572, ZOMEE, FHROITERBMEES V)
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[ &7z “IRITZERITC L 23R & BIAs425 Z L Choo TIRE LD b
BhERI R SRR AT X 5, & \WNo7- L OISFIEIC T 5 EHED
EEICHERT S EEZLNS. ZORIIA L REARRICHE L
WEGKPEREOWEIR Tl & 700, B RNRE-CRR AR E 5 FhEy
IZEID AT L 9 7B HUD W CFE L QU 2, & BIC B RO AR
TOES L O UEmIE, S R SHEn<HV D OZUHEH
LT A ENHONE o7 NEPHICE E DWW RE L
ORMEENE, R R O & < HVY D O A & %
IELTEBY, ZOBRIZL RYRTALBIRELEZa YR V7 A
B Fa Y 7T HE TR LN, UBABIIBHIST, BELHWH
D BNEEAE LTz, U o A B CHERIRINZ RO Z A v ZHLE 1T,
SIEORNGEMRZBSEE L TV D Z e, ZIL—TER ORI
DRERINHISN & 72 D “ B OB AR L2 B2 D, —
FC, BELOBIMNT, HEHME R Ot <HVv D O
I & D HEEA~OITBH R LS L TR Y, ZoBRITFF a8
TEPOIRELEZT Y7 ABR T nx X A7 ETRO L.

'Review: morphological diversity of trilobite compound eyes
Naoki Katsuta, Yutaro Suzuki (Shizuoka Univ.)

EREE Fgertonodus BDIFIEARDILE &
Z DR E OHEEHTE '
ZHAZE GEX - 2- #ikithzE FE/EX) °

ER Ry MEITHADOY A« oo FH & PRI Uik
fETH L. ZONMERNIBARE E~OEELE BT 5 F
THERVHEHCHHICHED ST, Akl AR S
FOHALDZENTWR, F 2 TRIFZETIE, bR R MEDK:
TED FLNTEEFEA (INM 4-15226) |2 OV TERR ATV, B2 Ok
EHEEICIE SV CTAERRZ LT Z L2 ARE LT

FEORDOFHIIINEIGREIZN Z, CT AF v o T —Z LT R¥y
A N EELNEEEICOWT LT/, TORE, AEAT
FEgertonodus basanus (IR Hybodus basanus) &[Gl SH7-.

TV R¥y A MEENBARE BT 2 EITIEROMERE & O
FERICEETHINERND D, ZOEICHOWTEAY ABHOHET %
diceCT ZAWVTHEIZE LI L 24, —HOOEDEVIAREL, BE
SOFLE & ARV E = R X FOJBREA [R5 = LITR
W THDHZ Enbholz. — T, = REy A Mo Eb5ND
FHRILOARRI A RN E O = ONFEE, (bafEDAREEHE

ETHETHRATHS. MRILOKE I)5, AFRTHEY AEH L
BREIRE DFREORRENRE < TRR LN T LM fEE Sz

BT, B OLRDBEIEDISE L 72 5 LS e TR B
SWCAHEHICBIT M7 e A M) —DFm st L= 25, K
FRO =4 MM ORI R TR TR E WV LD, BT TE
FeRENE &2 LUV ERAONE AT, ZAUTS R TR
LER LT & T DRI TG BEARTH D, i, ZEE LB
PEDFARE 2% & W ) REI LA FREO A REHEE I AW S D 8,
ZOFBERNER RSN TV D DT EERPEREICE 5. TN
BB RIS OWTIRGE LTZ & 2 A, — 7 s LTl
NEZHET A LRI D00, HEaEMRIGE Lo
7o FHEEM EIRIZIBW T Z ORI SFFSND 0N E ) MIZDONT,
BT — AR ERE R0 T 2 LIS K DR E A REE A E TH 5.

Description of a new specimen of the genus Fgertonodus
(Chondrichthyes: Elasmobranchii) with functional inferences on
sensory organs

Seishiro Tada (Univ. of Tokyo), °Takanobu Tsuihiji (National
Museum of Nature and Science/Univ. of Tokyo)
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WEBREDOE (LEFHR— TR0 A SEH LIRS 2052 T8 FHORLARN S 49 BAOKEL A ZEL, 9

EREE
HHAXE EHEKRF - BEF) *

iBEREED L (L He— FEREETe) 130 At
AENRETDEHED 1 SOTHY, EOOBIEIHEIITINILEDY, M7
FNZBAWVE “BOOOW CHME LISE TH5. BEOOENMD
ISFGREREBE AR B NERE L D IEEHEEM LA BN
Hd 5 Z L, YO EBREEIHIEORIL AR L 0 =0
TRHEEREE TS 72 L STV A, L LR s, Eo O EEns
FEHT DB LA 0 S I RIRE AR A AR ER L TR Y,
Rl R BREE L R NI TH 5. FT-, HERYLAREE) S —
ERMEIRAREE & 22 DEERU LA SO TINNCRE T 5 2 & D SRR D%
WoT=Z LAVRESFLTNDD, KUFHEEWIZ S\ - “SED
AOWE OEBREETIIMTHON TR, AKBIFETIE, gk
BRBE A I Lo\ EHEE Y C & B AIEENEE L o 2 il 5 &
iz, “EOOOWE OHBREIC OV CHREE LA REE & e TR
TRLNTWDHRAE GO TELET 5.

A ETTERER O A RSB 5 8 08Okt 15
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H8 R 8B 12 A FIE LTz, ABUEOHESEREEIL Charcharhinus
J&, Charcharodon J&, Myliobatis JEINFEH L7122 & X0, AHikX
N BIZONT T2 ERBE CH D Z SR STz, F AR S
W, EN O % — A S S IZ o ®E &R D
Carcharhinus leucas % & TR AR T 5 Carcharhinus J&H3%0E
T 57E, BHEORAL A AR R AT D HENEIHE L 0 bl
RERBHAERT DAL A BRI CTh o7z, ZDZ Linb, Y
D “ED O OUF \ VIR DICAN D S T- Z LAVRREIND. Fiz,
B T AT TR IR e R T o 7o 2 &0, ST
BIFZE> 515 & VT BRI RSO B LA AR DREA 73 AT D3t b
D, “EOOOW ITBTEORALAARRFR L U G IREE ISR
W OB A 2 T TR G ChH -T2 2 L 23R T iR & 7o
7.

"The elasmobranch fossil fauna from the Tatsunokuchi Formation,
Sendai Group (upper Miocene—lower Pliocene).
Daichi Nakai (Nagoya Univ.)

A new dercertid fish (Neoteleostei, Aulopiformes) from the
Campanian Bearpaw Formation, Alberta, Canada.
Mori Chida?, Alison M. Murray?, Donald B. Brinkman?3, Oksana
Vernygora?, and Hiromichi Kitagawa*

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
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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
FtRhyncodercetis, but is rather similar to that of fDercetis, 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.

"HF5 - FILIN—4 )l Bearpaw BH SEEH L1z TILT T« A58
2 University of Alberta, * Royal Tyrrell Museum of Paleontology
RN B RO AR

FZEADERICK DAV FFHTH TRAERLE Amakusaichthys
goshouraensis D=1 RKE S L4
BAEEZ LhmBREE) 2 - EEET - 2BhE FTHAERS
BEHEE) -0 M JY b= (UFTFOvRA OMIK) ¢

REARIB R BTN Z 0403 5 5 A ORI R DRt S
NWieA 7 545 77 A H MBI Amakusaichthys goshouraensis
Yabumoto, Hirose and Brito, 2018 (F~ZH% I avuo Ao
) OFREARIZDOWTIRE LT2AER, AEORKY A XL FT- 7%
EOHERINT=DTHET 5.

AFEIIEES N OB R0 ¥ A 7 L\RT5R R BB L A5hE, &
fig, NEMEZETYRERIDN D2 B /8T X A FITESWTREH ST,
AlaRET UTAEARITZ A THEAR L LR UG DEEE S, KE
HSTAEIFTH A AR IR S T2 H 0T, BHEE-CIE O
TEENOAFROMEI B2 bND. Mg VT nofEb & EnT
WRWT & EEET D EAPEE (supraneural) LGN D Z &N D
SHEDOE LN DIEE L VRTHFOE B2 DL, # A THEARIZIT
HEER 0D Z DERAIRAFE S TR,

JFRLHUT IR AR L ARICBET DRt iF s, 24T

NOHEE SN AFEREARET Slem. 213K 60cm Th o7z, ST X
A TOEEITEED & Z AT 8.0em THh B, AMEATIIESEN
L ZAT12.2em 5. AR LHEE SN HEEHEREITH T0cm,
2RI 85em THY, TNETEXLNTWZHDED 20cm 225
25cm KEVY. S HICHHEE D HIROIEHZE TOm S B3R E TOR
SOBXLZE2{ETHD Z EVMEHIERIC = HABEICR LN
AL Ul — O 5 D = L7 EBIER ST,

ARETONV NS YRRNT &, HAVhEWZ L, THOMEN
IREERiR F L0 bETTINLES D2 & T 7 FAT 7 T A BAHED
FCLRRARTEETh 72, Sbic=y v AAIEICR b D Bk
WL L 72— 5 5 & S IIARDOEATREFE E Z 2 bb.

Discovery of a new specimen of the ichthyodectiform,
Amakusaichthys goshouraensis, brings new interpretations of
size and characters

%oshitaka Yabumoto (Kitakyushu Mus. Nat. Hist. Hum. Hist.),
%k0ji Hirose, Hiromi Kurosu (Goshoura Cretaceous Museum), “Paulo
M. Brito (Rio de Janeiro St. Univ.)
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LN/ o EEREEERY ——[E7E Halecomorph L& FDESE
BEHEH WHEKX-EEXvSU—) 2 BAEE® LAMBEAE
1%)

LR AATEEO LE RN B3 < L b 79 8 122 FROMAHE
(AP HESHTEY  (Forey et al. 2003) , “HIEE DT F A
DFEFFZEET 2 ETERECHD. AWFSETIE, i RKFKER
AfEtER A L7 S a LD LN ) L Halecomorph £
WCHRET D, EEHIE LN GO Hagel ©, PERETEILY=—
BTHD. bAITATHEIORET D AKEIEICE EFN TN .
AJg DFERIL Rotalipora cushmanni <2 Praeglobotruncana stephani 7% &
OFILBART ¥k T A HO Allocrioceras cf. annulatum 0
PEHMRFTRD B Z A5 (Hemleben, 1977 ; Wippich and Lehmann,
2004) B/ ~v=T U UHITHLEEZLND (AL, Marrami et al,,
2016) .

FEARIfE, BHEAIR R DMRFEINTEY, HEEEEERN
205mm Th 5. AEARITBAER L OWE fulera 305 2 &, 151
FIRIZEL, WEROIE Y% LD, BRI 244 ETHD Z
b, BN S GTHEFRED 9 RO HILD Z &, MO H
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IR Y, ZOEMEEINCELRS S Z L, RBIXRET, M
FEWTFREDRRICESIL, RiEiES: & BRI 5500~ 5IRIZIA
MWD Z &7 EDD Spathiurus dorsalis Davis, 1887 \Z[RITE S5 03, &
FEDTAARDF T2 2. ARRITMARATES & M7 & N B fiEE T2 R < B
KerarA 7L Ll Sz, ZDk, Woodword (1985) 1%
Amphilaphurus major Davis, 1887 % S. dorsalis (D> ) = L35 L &
HIZW A P72 & & e < O DIBNEARZFEE L T 5.
AFEOPEFONENZ SN, A ST Lo v AR, 7 T H,

AF 7 Aa T AR e L, WREICL > TRMEN /22 (Gardiner,
1967; Maisey, 1991; Woodword , 1985 72 &). AlRIOEAL, 1ZIEEH
MBI L7IREE CIRIFEESNTEY, ZNETREATH 75085 E
LIRS TNAZEND, Tui—yarReinETlizabnT
WRWEEIZOWTHE T 5 & & BIZOEFIINCEIZ OV T b )
179

' A Late Cretaceous halecomorph fish from the Sannine Formtion in Hagel,
Lebanon.

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

WE7O7FEB&EIE/NZ IS4 T4y 2 (Pantodon buchholzi)

DBHHMHIE—7 0D+ LB RREORFEE@E T

AHE (ERY=K-R) - ZHEN GEFEA-LEXvS)—) °-
EE-EE (EREEX-%5H)

71U |H Osteoglossomorpha |FEH¥H Teleostei DT b
IR I N—T D1 DEBZ LN TWHHEEO—THD. Tr
U5 EHNOBHEENRIC OV CIIEREIE B L OV & AV = Rkt
FEHT 2 AT S TRRZE R B 503, liE OFERT—EHME LN
V. ED7=W, Lycoptera 72 E DALATAIED G O T R FETFI R
REtEAT OB, BIUAMOEEEORE LBNETH 5.

BHZINHE T T A T 4 v 2 Pantodon buchholzi (2B L Clx, JERE
SBARMT CIIAFEN T 1 U Ff Osteoglossidae ([ZATET 2 & &
7=. — 5T, DA RMNTTIET 7 U H Osteoglossiforms DT
b AENIE IR L, 73 b KBl Pantodontidae & L CAED
FINS IR DINL LT R AR T2 & S TR Y, Wi ORI O
FESICTEESRD bD. & T CARIIETIY, 7 rvU) EHORSE
T ORI Z B & LT P buchholzi DWW B0 EADE
Bkt LT, AROEFEIRG R
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ZORER, WHEDEE 5 THEER, 5 20 MR, B OV C
BBD BT, ERL3 SDOERED H b, FiE 2 D3R x A4 7L
MERIO—BIR R S 72 Z & BN —H % [ Q2 aTREMED ST
TR ST, 2D LX Singida 72 8 OAFE L kL EZ BN
TV DALA RO OB ZITOBEICLEETH L DL
2D, Fim, BEEOST LN A R LTS 2 & T
B L 0 s S5 03, ZAUCBIT 2B RO RERFR
MRS TERICLEDLLT, NSO CIL P buchholzi
OGN NI SNTE 2. ZOTOARIIBT 24T
BDa—T 4 U IFEOHBREEAT O MBIV RE S D, a—T
o 27 SiiEE AT OREFIHE > TEIE LIz G, AROEIREE
X7 BRI e < AR EEN TR O IMRR L Shd et R
Bl Hiodontidae &[AEEICAR D, ZAUTED, AR & FJEA
TRV R — 03 Z ENTREND.

'0steology of the extant osteoglossomorph Pantodon buchholzi and
its implications for the phylogeny of fossil forms.

’Atsushi Ishii (Tokyo Gakugei Univ., Graduate School), *Shinya
Miyata (Josai Univ.), ‘Tamaki Sato (Tokyo Gakugei Univ.)

A re-evaluation of fossil reptiles from the Lower Jurassic
Nishinakayama Formation in Shimonoseki, Yamaguchi: new in-
sights from X-ray computed tomography and geochemistry'
Benjamin T. Breeden 111 (Univ. of Utah)? - Kentaro Izumi
(Chiba Univ.)® - Makoto Manabe (Natl. Mus. Nat. Sci.)*- David
B. Kemp (China Univ. of Geosci.)® - Chisako Sakata (Natl. Mus.
Nat. Sci.)® - Fumio Takahashi (Mine City Mus. Hist. Folklore)’

During the 1990s, partial articulated skeletons of a turtle
(MMHF 5-00001) and crocodylomorph (MMHF 5-00002) were reported
from the Nishinakayama Formation (Pliensbachian—Toarcian
Early Jurassic) in the Era River of Toyota Town, Shimonoseki.
These specimens represent the earliest body fossil records of
turtles and archosaurs in Japan; however, both are preserved
two—dimensionally in loose slabs of shale, which limited tax—
onomic interpretations when they were first described
We used X-ray computed tomography to describe the anatomy of
these specimens in greater detail than prior studies. We also
used stable isotope X-ray  fluorescence

carbon and

chemostratigraphy to constrain their stratigraphic provenance.
The geochemical data support both specimens originating from
a similar interval that is stratigraphically higher than the
Toarcian ocean anoxic event, which is consistent with the
biostratigraphically-constrained Toarcian age previously as—
signed to them. MMHF 5-00002 comprises only a partial hindlimb,
caudal vertebrae, CT data reveal little new
anatomical data, and we consider this specimen an indetermi-—
nate crocodyliform. MMHEF 5-00001 possesses several features
consistent with a marine lifestyle,

and osteoderms.

including a reduction of
costal ossification and the presence of plastral fontanelle;
however, it lacks other marine adaptations. This likely rep—

resents a new species and may be the earliest marine turtle.

HHABTBIT O TR = 7 R P LE) BT DR b O
RS 2 XM CT A3y o S OMBERI LA S < B i

PR T Iy TV =Ty (R F R REARIR (THER)
CESRNEL (ERZRRIEAE) CT By K- r T (PERERT)
SR (ERIRRAEE) RO CGEpRiTilE sl BRAREORHER)
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ANRBLUTH RSO FREFILABMOHER SNz
BHEBMEEEERBICET 2 FTRMRE
KiFfE} (BUHmABERRE L 42— - L EEX-BR°-
RERIER (FERIHRE) ‘- HIf B (BHg) °-
MREF (AR ° - XKAER (BHMR T -
EHEH (KBTHRERER) - BAEE (LAMBEREE) ° -
WO—% (RINEALARIEEHEE © - Alim "
FHUBHED AT D ALRE =S - IR RILTIY, 1982 EICFHUEN S
REOEIHCh o3 R baBE (A)IRAILTRE) TR OLE

et FE L S TLLE, A b m s 2 sikeei A Thh T s,

HILH I, S bABE2T T, PS5 FRUERES
Raxigl LiAba R IERE 2346 L b, Y, TEJIEGRD
FIER)EB L ORI T T T D FHRUBREHLAE OFFHER)
Wt EATE G L LT c W THRET 4.

PRI OIS B 23 LA OFE RIS, 1994 4EICKH
BINTA 7T 7 RS B R OREE 72 ERUER RO 7=
LA ED. [RIELIE, WRERIICIIAE ATV, ROER) A \OfEEH
TN ANZEIER S TS, 2015 EOFTHATIE, SES)I
IVOBEIATZ S UROWRIE 72 L 4 SEailnaz R L.
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o5 LEEFWNN L BN A E LA, FORE ISOFHmEE)
5, RETHHAHREEREND O EHEEE SN, KIER) IRV OFETH
T, 2016 FETEEAN D EIAR RO, 2017 R K00 2018 4
(A B, TR DT /A A, B AEOFRER ED RO
TW5%.

2015~2018 D FH T L SN AbA1ZIE, Brachyphyllum sp.,
Zamites sp.7¢ EONEW), Trigonioides sp.<° Plicatouniosp. &\ ~>7-
TR, EOITIREMZ D AHETH D Adocussp. (T K7 AR A
WENTED, FEEFEOHCH A RIILTTORE LA RIS

(AERS@) 2 DREHT A LARE & i TR LAk CTh 5 Z &3
FEEShS.

'Preliminary report of vertebrate fossil-bearing bed of the Kitadani Formation,
Tetori Group in the Shiramine area, Hakusan City, Ishikawa Prefecture, Japan
?Otsuka, K. (Shiramine Inst. Paleont.), *Hirayama, R. (Waseda Univ.),
“Isaji, S. (Nat. Hist. Mus. Inst., Chiba), Manabe, M. (Nat. Mus. Nat. Sci.,
Tsukuba), “Matsumto, R. (Kanagawa Pref. Mus. Nat. Hist.), ’Okura, M. (Konan
City, Aichi Pref.), *Sakai, Y. (Ono City Board of Education), *Yabumoto, Y.
(Kitakyushu Mus. Nat. Hist. Hum. Hist.), '°Yamaguchi, I. (Ishikawa Pref.
Hakusan Folk Mus.), "Hakusan City

BERBHETO THERERINIBLYEL L
RAyRVERFRAOALE'
BEEF -4 HRz’-ALERA At —8p - il R -
B (BHRUBEEYE’ #HERuEYE’ #ER
LRERFS Y BHEKX - BEH)

EERBMITIC oM 2 T AR % ) g #E S e
(Barremian) 7251, SHMECEMNE & OREIHSCY =3H, b A
H, SR EOSELRTHEEM LA N RSN TWD. I AL
HE L= DV, A, AR ERDA VR E RXROD
A LA DR SN DOTHET 5.

PEH L= R o iR E RERD AJAD LA A TIER 14T, BB
THZIIABH A OAFHRNZR M B 722 2 FA N AIBTRE A =T
. EBRIEIIRRD DR, RiitRR 13mm (2%t U CAAIR 25mn & 42
IRIZHIRICEDBIRE B3 5. DL OBANTEE T, KHY
FUZENCCIEEIAE m & 70 %, S b OEBREEE, Ao
2w IRE RERTH D Kyzy lkumemys JEIZ L <HUTE Y, 7)1 JERE
DA R T FEROEREITH 9em Thol EHEE S5,
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AR RERHIFHATRICHI L& STV 525, Rl
Hf O b AEETZ L, Z A @ Sao Khua J& (Barremian) <2 Khok
Kruat & (Aptian) 76 Kyzylkumemys J&MS (Tong et al., 2009),
FHUERALAE (Aptian) 25 JBREARE O IR LA RS
SINTNDDOAHATHD. LRSS FIEREL L TWDH, %
FFOBADFFL, BALBOFTE RO AIZINT, )1 EEAR &
I &N R B TERERRHE A 7”9, F 72, NPJIIJE & 1A U Barremian
IOt SN D FRUEHSEE HIE, L0 BN R o R ks
DERPEHT D7, A v R REFRRA v R W0 2 IREN
R N—TIFHER SN TR, ZRHDZ EMD, SIEEANT
AR RXBOYIHEH L 2R3 5 ECIRFICEETHS &5
Zbibd.

- Bl -

L, 2005 2 B LA REO B LATRE RS E, p.12-20. AT EE R E S,
Tong et al., 2009. Geological Society, London. 315, p.141-152.

ICarettochelyid turtle from the Lower Cretaceous Tatsukawa Formation
(Monobegawa Group) in Katsuura, Tokushima. 2Teppei Sonoda, °Yasuyuki
Tsujino, ‘Hirohisa Tagami, *°Soichiro Kawabe, *Kentaro Nakayama, 2°Yoichi
Azuma (Fukui Pref. Dinosaur Museum, °Tokushima Pref. Museum, ‘Tokushima
Amateur Fossil Club, °IDR, Fukui Pref. Univ.)

KP\ORIFS h ABORERME~ADTE'
IRk BHE) - B E RHE - JARE) °

EOIROMFEDORE ST, AEFE mBRL WD 2
LD TN D, BATHEREATIE L W o 7o BETEEIOMIS, bk
HL« ARIPIRO 5 ZRBRBEDE N B HROMIE O TR 2 S E T 2
LB E ST

S EUHE (V=0 EzbR<) OIROPICIE, b &
REIEA 2 B O BARREEE L TR Y, FEEICIWTIE, A
SR B D CIIRPER OB 825 Z & CRIBERPIRTD
DIV IEY OFEE) BB INTNWD. Ziud, T ENOREICE
W R ORI NED SRR D Z ENERNTH D EEZ BT
ZH, TREFERRIZBN T IO K S RIBRIZERPHET 2>
WTIEHI LT, ZOREMGEES 5720, ARROFHIAN 52
TR DB A CME— i AR & R AFRD W )7 & S e ARHZIS
ThEARR & ARAFREOBIRIRZREO I 217V, BEICROND XD
TRARAEHIS A O TEREZA L DA B 2 i ~T.

UIAA OKE) , D7 AAE (BE) , Rui A% (k)
DEMEROWTHTZRE 2 FLl: U7oRER, b B2 BRI 7

LD FFERNGEROK D IZ D 1X, EOH AFHITBWNTH R 6T,
e AR - KON T DREDE T2 T-. Lo TC, OB
REZARIZOWTUE, R OB A~ THOTHY, I AHHIC
BOTIIAKPHIC L D EII5 2 LAVR STz, RHED T
b, B NS E, AL CIIE SR 5 -0 0%

EIHILTND =8, AR L OBESGOEE ho2ERIE, =
D X 5 IR ECHEOE O BR L CW D ATREMEN S D LB X
DD, —F T, UIHAFOFRRITE AW E AR L, Vo
HAKE + Fa R HETE < R T O B A O = & 3o
7o BIEICRWTY, b2 B - KRS 2O M TR OO 7
BARROND Z ENMBNTNAD. ZHUTAKTITBWTKENSIR
EREGGET D7D THHEEBEZLNTEY, I ABHIBWTHIEEE
RIEBDEZ->TWHEEZLND.

!Influence of aquatic vision on morphology of the sclerotic ring in turtles
?Momo Yamashita (National Museum of Nature and Science), * Takanobu
Tsuihiji (National Museum of Nature and Science; Univ. of Tokyo)
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Three tomistomine taxa (Crocodylia, Crocodylidae, Tomistominae)
occurred in Taiwan to date: Miocene Penghusuchus pani, Early-
Middle Pleistocene “Tomistoma taiwanicus” and Toyotamaphimeia
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 Penghusuchus and Pleistocene Toyotamaphimeia, informally
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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 Penghusuchus (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.

'The 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)

D= L BREORERBIETMEE AN
g L BOKRBRBETAERITIEALY
SI)IIS2EA GERFBDR; Yale Univ.)? - Joao F. Botelho(Fac. of Biol.
Sci.; Yale Univ.) - &% GBHFBDR) ° - John R. Hutchinson (RVC),
Bhart-Anjan S. Bhullar (Yale Univ.)

TEREDHEVDFEIRIT, TEHETERR DV T D, k- T, JEhEHE L,
DFEHZ BRI RSB SEE 2 281203, TEREERLOME L
EEICT D LML 22D, TOBCER AR /250
W, IR ARBAEEORE | RRIINZE DO FICLE T 28O
B TCTHD, AWFIETIEZNHIEE THh D EmfH, RO KR
BEHAOMAICE R A YT, Z OB O L EET L,

1L U DI, MOMEHTEAT 570, TRIRIE & BIEOMZ v, KR
BIOFEDEDOEROERED 3D HEZG0H LT-, T OfEE. KR
B OISR S NI DR E AT — I8V T, KIFE OF
REFs KOV « HGHRR (R & ONLERIRS & THERFES
NTCNDZ LAV LTz, FIZZEOROSERIEAEZ BB L TR D
&L TCHUE & SO KBV 8EI T B 72 2 ik CRIRgERD) D3 E L
TLDZ LT,
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Wiz, AL OfRFT 21T - 72, BIAED =O KGRI A5 D5
BRI - WORHAR CRRZENTT) F5 al. B L OV b ONLEBHRIL,
HEMERY Maniraptoran £ TREFS N TV, —FH, EbiX
Ornithothoracine TG A & WA OALE BRI L L T2,
T, KRBREER A kT 2 8EI (= MR 23, FAEM
Maniraptoran & TV =HIC, FAAY Ornithothoracine T~
LI LT L BN D,

bR AEET S . REICRHEIO e TNIA~ZEH Uiz KEVE 85
DIHERRL D, G T& 5, AL, REIV =24
[A] U R (= MBAERH) 7 & KBREEEZ TZR L Cuie, AR KR
BHIZAm & ~EHE L L T2 DT, KERE AR A ME A A4
ICRIEEEZTZEEBEZBND, TDO%DBHEFRAEITBN TR S
o (SRR 22 5 KERFSEAZ RS 2 L 5 1Zhe o7z o DED
IHIREE OES%, Z OFRERROA L L, EEX Shk,

'0n the possibility that the femoral heads are homologous among
crocodilians and dinosaurs while non—homologous among dinosaur
and birds. “Shiro Egawa (RTKEN BDR; G&G, Yale Univ.), *Shigeru
Kuratani (RIKEN BDR)

Preliminary report on a new Istioactylid Pterosaur specimen
from the Lower Cretaceous Yixian Formation of
Liaoning Province, China
Masanori Ozeki (CUGB, Tsukuba Univ.)"2 +
Sachiko Agematsu (Tsukuba Univ.)? - Lida Xing (CUGB)'

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
known from five genus and seven species and one undescribed
specimen to date, and most are reported from the Lower Cretaceous
Jiufotang Formation, China. One incomplete istiodactylid fossil has
recovered from the Jingangshan Member of the uppermost part of the
Yixian Formation at Jingangshan in western Liaoning, China, showing
an unusual character of pes digits, where only a few pterosaur fossils
including an embryo have been reported. This incomplete specimen is
deposited at the Institute of Vertebrate Paleontology, Gansu
Agricultural University, China, which consists of an incomplete the
partial skull with a part of sclerotic ring, 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 (Unwin,
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 specimen shows the different
numbers of pedal phalanges which are composed of two, three, four,
and three phalanges from digit I to IV.

This istiodactylid pterosaur is a new component of the 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.

VRIAH « Ji3riE (China University of Geosciences, Beijing)
2RBCA - ERMERT GRIERE)
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Large Sauropod trackway with manus imprints from the Upper
Cretaceous of Gurilin Tsav fossil site, Western Gobi Desert, Mongolia.

B. Mainbayar (lnst. of Paleontology, MAS, Mongolia) 2, S. Ishigaki
(Okayama Univ. of Sci. Japan)®, Kh.Tsogtbaatar (Inst. of Paleontology,
MAS, Mongolia) #, and M. Saneyoshi (Okayama Univ. of Sci. Japan) °

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 only two confirmed trackways
of sauropod origin, one is from Shar Tsav, and the other one is from
Khavirgiin Dzo. The trackway from Shar Tsav, is associated with manus
imprints. And this has been the unique manus associated sauropod trackway
in Mongolia. However, the manus imprints were strongly weathered and it
was impossible to reconstruct the original feature nor size of the imprint.

In 2018, Okayama University of Science and Mongolian Institute of
paleontology joint expedition discovered a sauropod trackway from middle
part of the Nemegt Formation in Gurilin Tsav. All footprints are natural
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casts. Two manus imprints and five pes imprints are recognized. This is the
first concrete evidence of sauropod manus imprint in Mongolia. As the
trackway was preserved at the cliff edge of the valley, more than half of the
footprints slid to downward of the cliff. One left manus and two left pes
imprints remained at the cliff edge, preserving original morphology such as
slide marks and claw impressions very well. Other four imprints slid into
the valley from the cliff edge and partly destroyed and weathered.

The size of the best preserved manus imprint is FL:34cm FW:58cm.
The size of the best preserved pes imprint is FL:80cm FW:62cm. The pes
imprints indicate oval shape with four clear digital slide marks. The manus
imprints are almost half size of the pes imprints. They show half-moon
shape and have no projected digit I impression. These characteristics
suggest that the trackmaker may belong to titanosaurid.

' AVEI ERWETEO 7Y U Y 7 T ARER L 0 PEH LT
ATEFN 20 O I TEME A B, ~ A L 3P L (B SARET
F =R, aER (MILERRE), 4 Kh Yy
7 b= bV (B2 SVEET BT S I AERIGERT), S IEE X
(R LERR )

JLiEE - PIRTOAERIBRBR & U EH L BKESELR'
FRE— BX -8 °- hERFE E®EREHHK) °-
TE R ()BT B ARESS) ¢ - SEBEEIE GRK)°

AeHEE AL o W NRTIZ 43409 2 [H #R ORI B RS Fn BN E
(=77 Y h=7 V) L0 BREbAERS . Zofb
FVEE e MRS TH Y, BT I E TR S
TWD. BREEL, & IV FREOsMUERIRE <AfillziR v 1
L, EALCRE S FNTND Z &, BIAEIZ FRMRE 2N L2 L,
BEEOA~ARa = 2 4Gl LR Z /R LT D ~AXa)L
= BT A AL DA R TES U 7o B HEErE DK BB TH
D, KNEZ 72 - FSE R STV A3, IAmBE i OFHAlE
OAIGE T DIEAIL Hesperornis mengeli FRfEDKE X T
HY, ZOTN—TTEPRY/NRERE Ch ot B BD.
IR R ORIEIREEIZ R <, ARMZERIHKLS, AEHOT
W5, IREMIZR Hesperornis DO FAMIZERCILE < 52> TV BN,
Baptornis X° Parahesperornis 75 & FAEN) 728 TlE, OOMADID
STW5. L, BEROZERIILAMNGETHLOIZH L, BEMm
DAL= ZFETIIZREIIAMUNAER T2 S Vo eV i d 5.
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Tz, AEARTIIAMUFEAAEIFA L ook E <, BMllEm» 5 i
& N TEAIRBIERRI N HIZ R > TVD D, L DAL L=R
HTENRIAOE MU L D HR&E, FFREBRETHY, I
NERBEETHIMER L Q0 D, O OIEE R LT L 2 A, At
AROFEETIZTEET 5 bOIIBEMOETCIXmo N T b9, Hift
DOFHREMELEZ BND. UL, RUBRBEROERE (=7
T = h=T ) NSRRI V—T D Chupkaornis D3R ENT
BY, BESNTOLEACHBFEIEE T RNZ b, K
FEARNF—TEOREIE L H V155, ZDk®, BHIERETlI~An
NW=ZHDOHDE LTHRET DD L2ORRYETHH bbb,
AANRE V= 2ZHHOL L ATAER TR SN TWD, TVT TO
FEKITZ LS, REABEN26IHOHEE /8D, ZOidh, Z0
T N—T DRI OR 2 D ETEEZRLDOTHS.

A diving bird fossil from the Cretaceous Yezo Group in Nakagawa
Town, Hokkaido.

*Keiichi Aotsuka (Univ.Tokyo), Yasuhisa Nakajima (Tokyo City
Univ.), “Yoshinori Hikida(Nakagawa Mus. Nat. Hist.), “Hideki
Endo (Univ.Mus., Univ. Tokyo)

EEEMNATOMRBEIAMERE (FTHY—X NJEFT7 IR M
SEH LIsBKBEARRO)L=X8"'
B A% (AfE - JbK - EEEX) 2- /IMRBRR CeXig) -
EHER - AR - ZREE (EEEX - A ¢

AARTIL= A BT A OAEERIC 0 LIS Th b, Zh
FTIZ4 R 12 8 27T NI SN TR Y, ECdbkoEEESERE Y H>
LEEESNTWS., — 5T, TUTICBIT AMEATREIIIEFICHT
BV, TOLFESCERILIINETIEE A EHLMNITR> TN

AWFIECIE, EEEEMATIC AT 2 @A o (H#sR
T~ —A N U e FT UM - mEEAHESEY) 2 DEEH LT SO
FEfSIRAE (FREEREA) 25325, IThmin SR MRISERE & L OIS
BERHY, BErOP5Ll EE RO HFEENRA LN, EALHON
MRIEANC R E S i35, D OIEOMAEDEND, [LE
BERFAAN L= A B ESND. £, BOVREUIES/KE
7o NRIRBETE & W o T IE N D, AREARIFIAN A L= AR TR
W2 EBB BN o7z,

AZNRE = Z B, TS =T U E TOLA IR TR
BENDIASNTEY, B¥D =7 VWL, Wi (m2TF

27 =7 &) SMEREN D OFEHAEINT 5. dLko~—A KU
b F7 VT, Wil g SER LD, — T, TUT
DO~<—A RN eF T UHITIE, TTHEEOTIAHER) ) & EH
LTCW5., 2%V, EENIT7T T O~—A ) e F 7 ol
FIENSIFHONARE V=2 BOLARERE 72D,
SERAEADNERRE ) BRS8N Z 8Dz, Bk 84
R—t v b O DIEFIRWVEEER O LD, MEEE (i) ©
ARG LTI B ThH Tt B2 NS, 2oz Lk, [l
FURHIDO~Z_ T =2 B, dEER (7 V7 L0 OBk L iE
BROT T TIRL 4340 L TN AIREME S R S % .

'\ hesperornithiform from the Kita—ama Formation (lower
Maastrichtian) of the Izumi Group in Sumoto City,

Prefecture

Hyogo

“Tomonori Tanaka (Museum of Nature and Human Activities, Hyogo/
Hokkaido Univ./ Univ. of Hyogo), °Yoshitsugu Kobayashi
(Hokkaido Univ. Museum), “Kenji Ikuno, Tadahiro Ikeda, Haruo
Saegusa (Univ. of Hyogo/ Museum of Nature and Human Activities,
Hyogo)
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IREFHEHEICH T E=ZRBBEZRDOARELLE &
AR REDEIL LI S B
BikiEz (EAKRE-38) 2- $tkihEE (ErfHE, =R - 8) °

AR E ST IRE T, L5 THOMBEREI, Rkl
WHTTZREDZARMEN M < . S D ITRIERCEET I, TR
WERBT 5 b D EEZ BTN\, FRZ, HOTER - ot L
WO BB, £ < OREADVIERETAH b, FHE~OIHE( L 2 P
T5 ETHERPE TH Y | 2 OELSIZ OV Tigmd e Y T D,

TP OFTED KR I =IARER (ON V) 23710 | ARy
FADF ORI MRS 25T 720, [baflia &0 T DREL
ol 5 2 & T W REE L ORI IR D L B A b D,

FDO—HT, FREBEOBARICIWT, FEVRBIZNIET 2 EE
DOPFRERRIS 2RI C AL » Bl L 7= Bili AR F 722 < O AbATEO L
EARE D DIRESR AT T D 1D ORET — X BIRE LTV D,

T ZCANIETCIE, HEHHA ST B 1L, V2 T, A
2 FRZSXIBAUT, WHIRROIFRERR CT i (diceCT) 1ZH-D& =i
RROT P HNASIET =2 2R L, LSS THOBITNTES S
PR OLLE, BHETEREOUE LS & DBIRMEIC OV THEREE T T2,
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ORGSR, FERSBRECIT, 85 L7 B3RS (ON V) OFZA
HERECH R O MM ICNE S, FERBICIA < A3 L
T, BHICRBWTCE, 49 a Uo7 BV Tl BB B3
EECEIIICNE SN TV D7, FOMOFE I FEEE~D
RAFRST, AR5 E IR CN V) AWNE STV,

INHOZ Enn, EEETE, BEE S MR AENET 50
DMLAIEE CH Y | R b B~ L 03 28 FE © EEpRs
FSEOINIEE L, §i1 L5 OIEFAGIZ A RO S %85
LB TOSAROIERIE Utz & S LA RIE STz,

F7-, FEEERR (ONV,) 1B PO AR R DR /516
MR L TRFTHY . ZIULTFREICBIT DR DS L %
ZOMRRATZRLTWAZLITERT LD EEZ NS,

Ak, LT 2 EREOIBIN L | CT R0 5 ORISR RS S
NETO X0 FERIZR AR OBIZE,  MAERRS & DA EEND,

'A comparative study on the morphology of the trigeminal nervous system
in extant archosaurs with discussion on the evolutional history of the rostral
region of the skull *Noriyuki Wakimizu (Univ. of Tokyo), 3Takanobu
Tsuihiji (Natl. Mus. Nat. Sci.; Univ. of Tokyo)

BREDEEEHEICED(RENDHTE '
FiEE BR -8 ° FEHE X #4518 ° EHSREK-
wamE)!

BREOESIDSFIET DA TNT, THIEEROMSE AR 2
W& 2R 5 7= O OEERIFETH L. LL, ERICE 1%
BIET S Z LIRSS . 22 C, ESFEIEAZ V- =T
EEARNTIC X DB OREE 2RI T, (KA ARFET, R
WCHITRTHLT AV I 7 OHERAE 1L 7 =Ly hOERBD
WA a2 2 & C, HEERSIOMEEZR~T-. ZOREE,
T AV BT OREEREINIERD 7 = Ly h OGO
FNIZE D b D Th T, ZOHEEFEEANT, K& FEo
WA 2 R PE 32 FE TR L 7=, #5%E, ol @y ot ~1—
T, TIA7<iIKE, AR TRENINREL, Ly h—Ru A
F CENDNENoTo. ZORRE, WEMEEISHECIIRE &
1 X D Hk & BT, MEAVETIIETOMEE, M EIE TIZAEIC
LMD VIE L OO DR TH D L B2 bhb. 2O XL
2T, BPRFITEMECHES LTRA &R L TN D 2 EAVRE X
Ni-. F7-, WEDEFETH7-0121F, KEL DT T 3 HDkE
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EHREENRE THH E SN TWD. B, 1) TSN D
FETOr— T —L1, 2) HEEEH LEHOERRE CORRcH
LU AR=T =L, 3) HAORET 57, ThD. MOREHERL
TR, 2 & 3 DEROFENRKE NI Lnn, BANETL, 2 &3
ERELTDHZETHRVRAENEHREL D EEZBND. L
L, XaflZE+ 2RO IE T, i 3 OFEHRITRK LT
LBz LNE. HATKRENZBRS T2 L1, BHRZRN )T
FIANED D LD T EEBEWT S, UL, SR OSIENIATH
ThbEEZBND. L, LyP—sSU XTI FEIC 2 DEHFEND
FIEIZBWTHRVIKE R L Q. Ly = _uF, 27
$ % MHME 9~ 2 72 OICRIFEIHMSEE 2 2 0 3RS S0, B ok
ENDRED L ANA=T =2 E LT, BRI ERE LIZL
WA ZAT > TG LRI SN G, AWFIEClesr L-FiElE, ba
AR Z ST EREARIC X DG IHEETH & L CEmlsiii ¢
LRtz b .

! The estimation of bite force based on the cranial morphology
of Carnivora, Kai Tto (Tsurumi Univ.), *AT Tto (Tokyo Univ.),
‘Hideki Endo (Tokyo Univ.)

BIEEHEIIIOSEADERHAET
RIEE(BBRE) - EBIE (REXE)®

Reconstructing the extinct or lost biodiversity not only helps
what happened in the past but also to appreciate the

« »

to “see
big picture of evolution. Here, we reconstruct the head muscles
of a Pleistocene gray whale, identified as Eschrichtius sp. from
the sea bottom between the Penghu Islands and Taiwan.
Eschrichtius includes two species, the extant £ robustus and
the Pleistocene E. akishimaensis. The difference of muscle
distributions between two Eschrichtius species remains unknown;
thus, the musculature of modern Eschrichtius is the basis of our
restoration. The specimen preserves the posterior part of the
skull, including the supraoccipital, exoccipital, squamosal,
parietal, and frontal. The paired tuberosities
supraoccipital allow the visualization of the rectus capitis

on the

posterior major and minor; then, the semispinalis capitis can
be added on the upper margin. The paroccipital process of the
exoccipital gives a hint on drawing the digastric. In addition,

the temporal fossa surrounded by squamosal, parietal, and
frontal permits the outline of the temporalis. Despite the limit
of  incomplete fossils, systematic and  step—by-step
reconstruction, with the morphological analyses and anatomical
knowledge, provides a vivid impression, showing the arrangement
of the head muscles, of a fossil gray whale from the Pleistocene
of Taiwan and promises to build a full picture of the past

biodiversity and paleoecology.

'Reconstructing the head muscles of a fossil gray whale from the
Pleistocene of Taiwan

%Cheng-Han Sun (Institute of Ecology and Evolutionary Biology,
National Taiwan University) , *Cheng-Hsiu Tsai (Department of
Life Science and Institute of Ecology and Evolutionary Biology,
National Taiwan University)

- 60 —



HAH Y AR 169 BIF &P —BEE

P52

(RA & —35)

202042 H8 H

EEOEEARIZEITS “BA” OEHK'
—BEA (EHREE) - mEt—i GEHEX) °-
Ei ' (B ¢
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WSO T2, R CIIGEIEO HEH 0 “HiL (foramen
singulare)” IZFH L7z, & NOFEE CIIHFLINEEES T (G
6 12530 H4F%E (crista transversa) OIFHNIAIE L, RiFERHRE
D—F T D BRI A 8T B EREIEIICE D), Lol
fiEREA D BB O M ML OM S D AR BB S 2L 2 3% T
D EFrud, HAL, MR, RSO EREE, M BIRA 2T
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2 DINBIPRBIAR 7200 CIEIBRA D B D, ZDEE, BN DT
LS UTOREEE (T AF v URET 52 L0k D, Bl
DN HRNEIZEDMRDEIT 2 E OFFTUN O LTz, £ ORE
R HAL M DNEAINOD NERZERIE, BRI Tl <
HMEAG ISR I ET A Z I L, 2FEY, ThET
BifLLRE SN TE72fLIE, ERES Th L Z L BH MR Tz,
ZOZEND, 7 VTIFREIT L o IO R ENTERE L Y L5
. ZODEEMBEPEHEL U GRRINTWEGARHH Z LR
oo,

'On the

Hiroto Ichishima (Fukui Dinosaur Mus.), °Soichiro Kawabe

« . » o L
foramen singulare 1n cetacean periotics

(Fukui Pref. Univ.), "Hiroshi Sawamura (Ashoro Mus.)

BEROLHPHFHAREBLYELIZ) OSSR EHEE'
BAKEF (PURKAR) * - ERMEMF (BURKS) °-
WHAE (BRRE)

8 o W RO A Hb3g L 2 554 3 2 TP AR BB L, AP B kA
TENZFET 5 Z & THIBILTN D, K 18 4F, 1 S RN PR PN oD
RS OAEN b 77 DT E L& 2 AL
AHFE LS Tz, BRSO AL A E D S O B B A3 E
TAHDIFHOTDZ L TH 5.

v 7 U7 HH O Ofba sttt R o b o L S,

PO v 77 DT 3R IVE R L TS B2 b5
o, Wit ofElqIT e 77 U7 O EBET H L TEE
T %, ARIFECIIHE LA DOREHIEE & HBREEOHEE 217\,
{EADERAETT 22 LICKVAEELB IR,

AL CIEIR b DREH TN C o 2 R BE Mt OB A Sy
ICCRIEOBIEATW, BlEA D7 ) —=0 7 L REENBERT
DAL O AT - 7=, T TSR g i T & RAbARE
W & OB AT 5. BRSHOAERIME &, REA) O
H L7z A LR & BULAD O, S a3 HERT L 72 oD I BREE
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VL, TR OPIRE & HEE S 5. bR E & L ik 7 m
v I BIURGFSITE Y, &Fh T 25 ba i OWiE/» G,

REARTOMERRZHRE T2 Z LN ARETHD. 7 U —= T
KL o T AP LEMEE THFT 9 HMOFKEETTTHZ R
Hkr- fEE 2RI 12~13n 12X TH Y, BEEICEENR W 2Elk
AT DL LD, AKOEMOMERRETVIREETHEN L2 &2
BT 5. EORE AT 5 B EE /L CTh HFRIZEI LT
W A EEEDEN L, S HIC NEEDENENLA S BT & T
HL W5,

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), ‘Hiroaki Inose (Fukushima Museum)

PEMAIE T v F—B CRETA A2 o9N) EHOREmILE
EZDBFRMEDZEE
EA/E (FK-ZERH) 2- Shawn Zack (7' Y+ K- E) *-Michelle
Spaulding (/S—Fa1—KkK/—XHIX k& -ET) *- John Flynn
(7 A1) hBARSEYEE) °

KET A A TINOFEMEIH T v —BIL, Aiiiastto
TR D4 DTN 72 58I o 7o B AE OFERS & W — OHERE 2
HINTRESR L CWD R CTEE TH D, AWFIE ClIar A | e -
ek SRR Z B O T RIS IE SN T, Ty F—EDT

RE - Z 7 @ sDR< L 28 OWAIRFUEE FE L, =
DOFEH Y A MIZVE TIZFRERE D B 21 5V T - AR FLEORE
B fEL EIChER U, ZAUSIFHTRRD rTREMEAS B\ oK 10 FEAYVE
NTCW5B, Uy X—JgiEHfE% &7~ Carnivoraformes DA#fiE
W BT \ATH T3, 209 LN OOREN T VT FEHOH
Wikt Carnivoraformes & HETHBRHE 7 T v o 7 —7 123k
ThdHIEBEESNZ, Ziux, BRHORFIZSZRNS Z 0%
EOBAL AU I KFEICEE > T e 2 L AR 5, £72. Z O
AT DDINE L7 RFEERC R L. K& RV A XDE2 B A

BTN T, WAT LI KB L & AR OBIRDHRSD Bk,
M2 CHEREARA RET V% A TACETRPEH Y 7 — > DT 21T >
ToAE R, ACKFLEIRHR O Bridgerian #8175 Uintan gIfORIC
EOHER TR OBSREAN K E B L2 2 EaMEE S h
T2 ZOHRGUT, TNLIHTOFEROHEN LS EH L T DA
7 H AR OWHIECT X B AHOER H O E R & U< 35,
A T D S ERE D PE S L~L COEPEH I A 550 LT &
Z A, U T —FHEEMA AN A BRI RE O & (RIS iR -
RSN T Z A L2, 2RO ORRIZ, ZoMTo
KR L FBARKEDIRT, & L TEIUES TEHMROBRZEHED ERN D
THISNDAEMREROER L —5T 5,

ICarnivorous mammals from the middle Eocene Washakie Formation,
Wyoming, USA, and their diversity trajectory in a post-warming
world

Susumu Tomiya (Kyoto Univ.), 3Shawn Zack (Univ. Arizona),
Michelle Spaulding (Purdue Univ. Northwest), °John Flynn
(American Mus. Nat. Hist.)
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SEZE (REXRD) *- EBE (REXFE) °

Formosan black bears, Ursus thibetanus formosanus, are the
only extant ursid species and the endemic subspecies of Asian
black bears in Taiwan. No fossil or prehistorical record of bears
has been found, refraining from a comprehensible understanding
of ursid evolution in Taiwan. Here, we describe a specimen from
the Blihun Hanben site, a newly discovered archaeological
locality (1.1 — 1.4 thousand years ago by radiocarbon dating)
in Yilan, Taiwan. Although only an isolated canine, it shows:
large size (more than 30 mm), enlargement of the tooth root,
anteroposterior and lateromedial diameters at the gum line
exceeding 15 and 10 mm respectively, suggesting the taxonomical
affinity with ursids. Besides, the vertical ridge along the
posterior margin of the tooth crown is sharp and acute, a unique
feature of Ursus thibetanus that was recognized in this study,
indicating that the Blihun canine belongs to an individual of
U, thibetanus. Thus, the Blihun specimen represents the first

P56

prehistorical record of U, thibetanus in Taiwan. Given the
geographic position of the Blihun Hanben site, the Blihun canine
occurs at less than the altitude of 200 m, beyond the known
distribution of modern . thibetanus in Taiwan. A single
occurrence of low—altitude bears might be insufficient to infer
the population dynamics, habitat selection, or
anthropogenic influence. Still, our find demonstrates the
potential for future research on the prehistorical bears from
Taiwan that should further reveal the bear evolution in the
eastern margin of Eurasia.

even

IThe first prehistorical record of Ursus thibetanus (Carnivora: Ursidae) in
Taiwan

2 Meng-Tsen Kao (Department of Life Science, National Taiwan
University) ,3 Cheng-Hsiu Tsai (Department of Life Science and
Institute of Ecology and Evolutionary Biology, National Taiwan
University)

FREFA-L A SRS D B U R AR A RMER
R (EBRMFEREBEX - K- BT *-
B Al BRINEE °- HARA (BEX -k -E2T)

AR ST O R - HIERFEEI TR S Qb Y1 BHMEAI
OWTHRIET 5. AR, HERAE BRI E )  HAE AL S
ZHOT, Y, AEOFERTHAREERLNBAFLEZLOT
HD. AT AENROFHEIM A% < FEHT Mk LCH
HTHDHT0, AMERTEHRORE S35, Y4, HANEHHE L
HO—HTHDHERESNTW. LasL, TH, BRIt
kY, KERKIZ A DOLOTHD ERES-. L, 75
ADLDTHD E W) FHIZAR NI RENTE LT, FElZa i
FHC L AR B OBFRF AV ETH S, Ei-, AT,
AR TR, B O IEN > TOD 2 ERHHTND
DT, BEHL, AMERE, EHEFRNOEHLI-LOTHD &
HEETE 5. 2072, AR TIE, AEARDRELAR A IV
T, BHIEHH BT AT T OV A B A & ik LTl

AEANTTEALCE N KB L TRY, —EOREROZMPEL LT
WD FERE L AL R, N, FRAEHED 5 Ho—o) |, BEMEIO
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faoke 5 8, FARE GO , SRS GFE, M, SCHE, AR
B, BRE) , B B, FUShERE, BEAThD.

FHECMIHEO K& &, Imm2NE <, PIMINCIRIAW IS, =
AOPRE, TRETAMAIFATND., TSI A BoOKH%
E— T D, BEIEHORT OTIE, YA B, TV AIEE AT
77 /U XARMBERE L TN D, FHVIEHEOREE, <RV,
S BAEH O AFHDENFRE 2 S ORI A B & 1B L7
V. EBIE, BEE OSBRSS IR E VY, ALY
IFATO DRI VA IBORHS L —5T 5.

AKEARNTT A JE T D AREMEDS . AT, AR
FHER LIS OB A DFEHHEIFIER IR TH Y, AREEAITH
EHLEcoY A Bofb a0z AZHiET 5 b0 L L TEETH
5.

Late Pleistocene rhinocerotid fossils from Rehe area, Hebei,
China.
Tatsuro Murakami (Saga Pref. Space & Science Muse., Ehime Univ. ),
*Hajime Taru (Kanagawa Pref. Muse.), *Takehisa Tsubamoto (Ehime
Univ.)

BAROEFEHY (5 (FEEE) LEORKELRE
s ELITHEYIEIZDLVT !
FABEA (KBRK - 18) - NEESEE (BEEMREXE) °

ARSI B IET IHERE L, KL i g L O b
R oI, ZHHIT L FOERIE RN TR ST A,
Z 9 LTEWFGEIE 2 OO M O o A iFE 4552975
)X CHEEL 2D, KEFHEMOEE . ) VBERFIEZO X
D RTINS T Do ASHE CIHRET oA B a5 L L
T REBMEA Z G DT ERDA RIS A AR L, Z DR 23855,
S BITEEITHY A Blowm A B A a5,

Koy L2 UG S 1 X2 OF R a AEH L TR0, 2

D5 HYABOTHAEIIE (2001) 2L > THE SV T2,

T OHVHRENAIETE T o Tz, [RMFAZ 4 B o~ 2 DU A BT
DT T OV ABLE L LT, VA RO AW EBIZ— MO 2R
TERERIZARIEICZ LS, EORMICEBNTHHERIOBEER CTHh 5 7=
OXBIRRETH B, &2 CTEHEA ROk %Z Ui fEg, it
~HHMEOYA ROFN IR HFEI L7720, [FHEARZ BmFE R DY
AMEE Uiz, ZOEhoHA BHbfA & LR EENERE FI NS

FA RO R B L« $84, 2018) & iR BERhIRE )~ 5 5 A fk
LIS N AAEE (R RIE, 2019) RNETHILTWS, EHMEA
IR RO HE B R 2 Tl & U TR (4.2 Ma) 2
DR R & CIRIEEGCEH LTV 5,

YA BT A AROPFHESIFBHED & Z AR ST, X
S TH7R L LB ETIREF LIS A S A i LT &
FCHEND, WA FRIEPE O~ 6 bREEH L TR |
TID DUTFFFEAS L O B AT A L= JREMENS B 5 28, & ORFY
1IN OB 2 HND, O DITRIET OB & [FIFRE
IZB N (Takahashi and Izuho, 2012) L7-R[REMETH S, L0t
WREH) & U I s RN 4 RE oD H AR K & st <ol L
7= (Tomida et al., 2013) BRIZEAL7=OE L7y, WUz
X, BURTIERENAAEN AT Y . ENSAOSRERE L O RHER
REFMCTER, EOHRAEARDBINC L ->T, X0 BEmy72l
EHIR AR CE DA D,

A review of Japanese Pliocene rhinocerotids (Perissodactyla).
Naoto Handa (Mus. Osaka Univ.), °Takafumi Kato (Kurashiki
Univ. Sci. and Arts).
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“fiinB" TV T HY) 17 (Taniwhasaurus mikasaensis)
—RIB B ARWeb 7 7Y r— 3 o DER—
WMHFAEF (LKIE - 2R CPD) ’ - FEREE (Z&HiE) °

I 2 AV 27 (Taniwhasaurus mikasaensis) ¥ A THERLA
(MCM-A0009) %, HAZNXT 2MRICHEILGTH 5. 1976
IR =S T OEFER R SRR S N, B4E7 H 16 HicED
RARFLRYNIEE SNz, BUHEIZZA00 I I U - IR S
T3, AREADOFKRLGYNIARRE L SN2, BICEST 7L
I Taniwhasaurus DRTFE L L CRUEE 417 (Caldwell etal. 2008). L
ML, fEE LCD1r7% diagnosis 237 <, T sp.indet. & 5 XETH
%, E\WIHERbLH D (Jiménez-Huidodro and Caldwell 2019).
PR ZE&0 U O HE - fREEICEI L T3, SUBIMER
BRIk > TEDSNTE D, EIERARLEYOIIRETE 2179
BUIESUUTREOF 3 Ech 5 (FAEEE T HE) . =Y
AV 2 RS Z ORI TR, BREITOEE RN ~D
FH Lo THL Y, £, SREOL 7Y ADMEROZ DI
EE OB & BT H D, HTTEIIARD N v XA IR
TLEEL LDV 7)) h % EEAER 2 % 2 & b BIENTIER W,
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ZD7-0, EORAREYNTEESINIAERTH ) h3s, ZORE
ROGEHNEZNETHRICTE SR, 22T, TV IAYY
2 ZREFICHD XD BRI o s k) mEfEE LT, =V'S
APV 2UD3IDT—F L AR Z{FRL, TNETMNS Z LTS
BIpole L) AV 2 vk ‘s NS HFEICIRRT 5 L%
HimE L7z,

LAz 2 2 A9 Y 277 % iPhone 6 CEHHHERGE L 72 b D% Agisoft
Metashape Professional % VTRl L 7z, 2N %I, 3D 7—7,
mtl T—7%, texture 7—% Z{EK L, WebAR 77V r— a v %&fE
L7, SOWeb 77V =y avigAv—b74v9¥ 7Ly b
Thiu, HicTbY Yy ru— R U CEHTEETH B, Jauck
5T, WEBERTIIBIZETE LR WEIES®, Taniwhasaurus JEDFRHEL
THLHEIRLE L, HoWLAMDEEENTEL L) ICkKD, LD
EBOFEESIRE 6T ENTEL LI 1Tk,

'Touching unattachable: introduction of National Monument’s AR Web
application

2Kumiko Matsui (Kyushu Univ. Mus. and JSPS CPD), *Tomoki Karasawa
(Mikasa City Mus.)

HEYFE THA D DOEFDR -

Allosaurus (EHEE : BRFEE) OETTEHIZ!
FIREME HPFEIX - ERER) - HAME HFEIK -1
BRI - SHIEE EHEK - BEH) - REEHE EHEX -

BEY - EOEAN BHEX - £HER ©

WA DTN, PR ARG L, BT
L=t LCEHEREHNEZHSTWD. —J, THA U0 EH
1L, FAER EEHERET DRATIHEVITON T R -T2 A
%20V, Allosaurus OETTAIB L, HAEWFFRE TV A o (5
B - RET D] OFEHREICOWTER L. Holci3 @RS
HEtdE (FPDM) IR D Allosaurus FEA, FPDM-V-9672 O/ 3D
A%y T —Z ZRI L. FPDM-V-9672 |35 DF 6 EIH3 321l
AL > TR STV, 2D 3D ZF v 7 —#(%, SILERIC
ML 7-Dh, pixologic 1 ZBrush2018 (ZEiAAATS. 0 STL
F—ANOHAONETZHEEL, R I A7V FflE L
TEERNRAMT E1TV, FENOBEOHEE 28D, 77 T4
Ve EREE L. Fo LT, BARIERLEREZEBEIS,
BIEID R[N L D RE WD) AZORE— U BRI LT, R
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RO, MR AEIcE 5 L), KREARMomnEAL,
BEORMRLFAUCTED L DI, 5 AHZOVA ZCMATERE L7273
B—DO—DfZ L.
HAEMFLTFA N aTRL—y g T2 LI AR E L
T, BT — 2 PEEORME, £ L CETTIOHT ATk s
HEEAHWDND Z 3T bND. FIZIEAMIETIE, 3D A%y
=R, BOWBRREARELETS I EICLY, EfMRT
OR— gV OEITLEITH) LN TE . £, HRROETICHE
L%, TR E B8 LoD, EMREA RS (L
LCTHRRTYA ] & LTHELEERS Y. 5%IET A oy
BNFFOEMOFE, WAk & R OTRE, FEifi &\ ) Hikmz nt
Wy I LoD, AW CHR LN ) unD R, TYA v
HE~LRITTHZ LR AL ONL.

Mutual effects of paleontology and design: a case study from
the reconstruction of A//osaurus (Saurischia, Theropoda)
AMonami Tosaka (Kobe Design Univ.), °“Masanori Yoshida (Kobe
Design Univ. ), *Takuya Imai (Fukui Pref. Univ.), °Soki Hattori
(Fukui Pref. Univ.), ®Naoto Horiguchi (Fukui Pref. Univ.)

HMo>TLWEITA?S—Ne t!
REFERE - fXE (RHE) °

AT AI 2=V T hFx v b (SNet) 13, ENZRIEEAHE DN HE
D HIRHEATE RO A N Th D, 2019 4F 11 HBIfE, B
ARAEED 100 PLEOHIFE HIREE S8 535 DT —4 % Web
FETABLTWA, 2018 4E 4 AT SNet DL AT AMIENT T,
FEADPEN LT @78 & A OREART — 2\ Z B 72 H % N
FREE 7R oTz, ZAUC LY. SNet CHAEMT—4 2% T AND 2
LERABEL 7e Tz,

WA OREEART — 2 8 LT-BEFD Web EOT—H_—2 L L
CTlE. J-PaleoDB 73& 5, W bIENOEE OIS i H H It
SNTAEART — & T RN R R AR T — X R—ATH D03,
S-Net & J-PaleoDB [ZIZW < D DFLELNRH Y | EHED ST S
TWb, J-PaleoDB I, FHUEARDRREICESZENTRY, TR
| ZFEHE SN2 AHIMEARIZ DUV T OTFHRROE OMRFBEEEEN FEIE L T
%, ETEAEMROBEARICOWTITT — 2, 7 — XA b
12 SNet KV IZABMNTE, —J5F SNet 1T, BAEDEMOT —2 D
THERAFRL TR, BUAEEDEADT — & & HAEPIEROT —4

ZFRFFCREATRECDH D, RIMR LT —F Sy ru— L2
D REEREERO LT — X HHIK FICERLIZY TEL 2 &
FHECH D, Fio. SNet (AT ST — X IZEBR2 2 A%
PEF— 5 =2 T % GBIF (https://www.gbif.orglja)) THFIHTE 2,
T—ER=2ARNAL, T H LT WbwD ey 7T —
B BVEA LTk % 720F5E - A AT O N ATREL 22 B, BIZIE,
& B AR P ERED 3 A LT D | RREDADIEOIEARDIL
JEARILOMERR., F 7= BB OATAR DR EZ 1 5 T AR TDH Z &
WCTED, Eio, BAT—FEHATHZ LT, B OEER L
DIEARZERT HEOBEERE TE D120, EAREEESNCIEAT
DT ENENLTHZ ERAREE 2D,
ARBITBAEOIERERI N DHT T EW T — % Otz 5 & &
BT, PR ORIME D S, Elo, 7T =2 =A% =0
FE, FRRT =2 BOBIR LT KT T —DD R EE R
T—ENEL oD ENUIETH D, 7 —F NIECHEETITIZ,
F— & ORI _ERFE O 72 OEETER b A TIT > T,

Do you know S—Net?
Rie Ohno, Tsuyoshi Hosoya (NMNS)
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ERBIHAEDRESRE (Z02) !
FEFME (A1) 2- HABE - ZREL - A 0% (EERX - A
1) - FB/AT (Ta—IL FiEmE) ¢

AR IR OBE,  $5 K ORE S b 2 BFFE rTRE Ak
FEICT D70 OHHEENVATH Y, [barEgteaaonyg F
JE - 070 ) ISR ENERE R AR - BT 5 2 & TER)
PRI EREZATH 2 LN TE D, LRSI & RO
T 2007 AELARE, FELFBRERILFE (TAEeT VM) O
AEEERIC T <A, [FIRECIE, TN SEE SN-8bm ofH %
TR DDRANCAT 9 128, Fe 7 ¥ L OB & (FnmiEnhy,
2016) ZAT-oC&7o, ZIZTCIE, EHELIZK > THiICBR SN
R HEFE LR & T FKEERE) (2 OV THET 5.
M HBFPSIEE : 1L LAY EORIHICHE S ST
7 FE OIS BITHE - T2 \EEFE - KRS D720, 1TEk
TRVEERAT D e DI IR 2 MBS B 5. LovL, TEET
VIEFO LA EMEZ & & 2 THFEES 5 2 & idfid CTREECH 5.
[FISEE CITHsZ T IS L= TF Bt i S, FEcr/ T4 v
=2 T ZAT 9 128, $todlifiiz 9 H4 2 L/, BHH

OIERICHIEES 2 Z LA TE, SDICHEAIPRE L+ 2 AR Chta
WSS D 2 L3AIRECh D, Fiz, TOZEBIIERRFM A AE
DELMAERRT D Z L3 ATRET, WA S A REERIC L - T
A =B S D720, BRSYR Y, BITERO TR LIED
ERT e TED.

W IRKER : &AL baDEEE L T0D L&, (baDmmEks
2O, FIHWEESREECH S, FIEEMIKREIRETHZ &
TIOR8 0, ZOSEFRIEREICAH]
Tho. Linl, HIHWEENRRHICR SIS, KROWRRDE
WAEEE WL, KERM LB T RERH 5. [RIREE CIRE R
BICHEM s L2 Adiigs R ol U, U700 » Bl /K& HIHRN
LT OED 2 & T, MEEZ TR SE 2 2 & 72 R oitidizg
BIHIERZAT ) Z & REL 705,

"Development of preparation tools for fossil specimens (Part 2)
%Kazumi Wada (Museum of Nature and Human Activities, Hyogo), s
Tadahiro Ikeda, Haruo Saegusa, Tomonori Tanaka (Hyogo Pref.
Univ. / Museum of Nature and Human Activities, Hyogo), “Akiko
Shinya (The Field Museum)
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FILE b UF RIS L BLUPEERELBOFRERE
RIS - MEESS - EHBE - £THOH - AILH - =f
MHF BERIARZERABSLRERE)

I HITE R 132 < OBFEDR 72 STV A28, IR T
EROAHEJEOFAUTE L CTERBXL L TR Y, KAF iR
REh b A D3R4 T Hauterivian~Barremian %, %@ H
W28 FEN 2 RS OA PG RO RKMEAF AL BOA L E R
U7 &l Aptian AL Z R L Shb. T7hbb, AEHE
AIROHEIZ AN LV &2 IV A E TV D S K
BB DE DO AR 2 LI Y, AU O HE O TR
WEFERSDATHEEZHLL LTS,

I T, AR TIEEER BN NE/NRICET 5 A58
FOEEEIERICSH 72D IR AR bR 2 1ERK,
A e b U FORIEE DR B & [FE LR EHEE L.

JNE/NE O B O K S ) 51%, Matsumaru et. al. (2005)

HP2

\ZH s STz Palorbitolina lenticuralis DIEDy, A RIHFTT-IZ
Fopalorbitolina transiens %3¢, U7, @ ILEED AR
51, Palorbitolina lenticuralis wHEd L, FEopalorbitolina
aff. Transiens & F O LA ZIH LTz,
al. (2010) 1%, Palorbitolina lenticuralis % Barremian £ HiH»
O Aptian i, Fopalorbitolina transiens ¥ Barremian %
WWABLEET S, Lo T, ARBFE Tl o £ 2 fE
JERHE O FER % Barremian 2 HILARE, PSSO FNRE
Barremian 2] Coh D LHEET H. ZDOZ LD, fREHICER
VA E N T RHMESE OB O T JEITRETE 5.

Schroeder et.

'Re—examination of Age Using Orbitolinid inIshido Formation
of the Sanchu Cretaceous System.

?Kazuya Abe, Yuuzuki Okada, Ami Kasai, Natsumi Kaneko, Sho
(Saitama Prefectural INAGAKUEN

Nakayama, Wakako Misumi

Comprehensive Upper Secondary School Geoscience Club)

NENEAIRDO THRBEHRLAERBOAALRILEAIIDNT!
=iE 5h EERFEEEER)

RIS ALE S 5/ NP | B A SRR, S DA ST
7 SN NS THERS L 7= TRUBREC Ky STV D, iists
O T D, TEPUEZN> (1998) 1E, ZOELAFERE T
JERE FEEREICRHE LT AR, A (2014) IXE{EA DA TE
W LTS, AR CIEEH T 2 A LB DR HEREE
B L, ZOR(LAEEEN R D Mg L.

{EADPET DR % 60cm FRIEHIL, LA226 FAZIZHS TRk
BENo.l~5 & X4y LEE L7z, RBNIHE R CHMEL B2 bnDd %
BOZKAAETe, KO MSOJETH S, #EHE 200 £ >
2D5HVETRYEL, AALEEA D 200~300 {EAFEEEDFEHT S
KRR LEENLI AL IAE T TRV L.

ZORER, GEF 1104 EAOF LIRS DTz, 3B No.s 7>
© No.3 C, Ammonia ketienziensis - Elphidium kusiroense - Rosalina
australis - Rosalia vilardeboana - Spirillina vivipara FE4&, #0E No.2 7 5
No.l C, Ammonia ketienziensis - Elphidium kusiroense - Patellina

corrugata - Spirillina vivipara FEED 2% B U=, ALBbaeth

HP3

B, Z OB AEHEE OHEFEERE TR A KB CT/RIE 20~30m Lk
OWNFEIFEOB L CTH Y, A CAHEROESRH D L\ ) =
EHEE SV, E7e, FEOZ(ITRES 2 KT DA LI OFEH
FDEACDEER R ENT2 D, BTREE DA LA B o T &b .
72, S vivipara %% < GLEEES Colonimilesia obscura, Lenticulina
nigriseptus & & 5%, AARIZBWTIEFIZE LWELRLAD
FEMDR ST (WTI S SETRD D 72T O U7 R OFEH
IIRFECE TR L AT, S vivipara, C. obscura O —FEClE,
EEARE R ONDEHOZ A 7T OHFHLBIA S RO,
IROARTE & FEEEOAFLLEE & i+ 5 &, ZoBRka
BB TR EE S AV 2 AR B .
SCHR © FEEFRIE - BEE—TEIE0N(1988) THUIAFTE 22 K OV ek
DERBEHVEIX] 1:25000 FEERMUERE] (23—2) 139. : AEAIK(2014)
UNEP I BAvATEOWFFE) 35 (a8 N\ GRRERFZE 2 B 1R 7~8.

Fossil foraminifers in the shell-consentrated bed of the
Pleistocene Shimosa Group exposed along the Onogawa River,
Ibaraki Prefecture, central Japan.

*Takahashi Kosuke (Meikei high school)

T UES A MEROMEBEOEMBMEAILZE, TRERAVTR
EEIRAMT VTS A FOBERSELLE
=iEEE (IafEBgs) *- ERES (SEmriEmes °

T A N OFIEREE LT A FEO—IL, WEROLAH RO
K& Sk, HEHOORE STHRLE BH] EWIOERHS. L
L, 7vEFA NOBBROEKIES, EiEH o & ol v oy
Z00%, OFRECIREEOHE, RIS TR T 285487
E, e TH Y, BH V) ORI, BRI EE 512
FLHTE D LR LRV, 2 2 TANZETIE, BRI O IFEE A
BNc bz, TO/RT A—=FMAREAEOBIETED X 51281k
T DOV TIRET Lz, MEHCIE, dERER O~ & H A B LD H
WRET AT T ART A b, 3)/S5HE (95 1 FEICIEIAEC
XBIEN5 3 EREE ETe ; fHE, 2015) 20 fE{AZ AV =, ZHuzid,
EEDRE LT b OITINZ, =AEtis e UREA % e,

ZNDOERD, & HWEERAERTHIZ DUV T, ~ A8 0°, JEHIAS 90°

CRDEDBRAENRT A= L@l V), TNENDAEP THGT D,

KX O£ TORFHL(@) 2T L7z, £ LTI OL(@) DHEEEA
ZaTL (@)D, BIRFERE U2 b~z FHANE, FRoOmE

MIBEE S mm ITEE L7 L W SMAIOIRER TI T 572, ZDFEE,
%< OFETH, BAREZBLT, ZOBENERICELT DR A
Y IRPFEL TV, 22T, ZORA » MEFAEZ, T A B
DORCEREZ Tyl DERBH) [EH) LR Lz, 2 oRERED
AEFEHAIE, DFEREIC L > CTHZR Y, Tragodesmoceroides matsumotoi
TIREBIINIEFITEANDIZN L, Desmoceras latidorsatum | ZIEH]
DEWMEMIZ S - 7=, F72 D. latidorsatum O C 3y, " forma complanata”
WZHCforma media” CIRE O BAEAF-, “forma inflata” 1 I
D 2 FEHRIZH AR TERBMIE) > T2, Hauericeras angustum <> D.
Jjaponicum (Hirano et al., 1990 FFOR % & EAZFHA) TILEdiz2 2 b
BEIN e ol THUL, BIID GBI~ DOBATIIE A B D)
TR DFENTEE & TV ATREMED B 5.

AT, WERETEIZREORBERZZFHINC Lo T, /37 2
— X2 CIIRRHT 5 T LN LB A R CE S Z AR L.

'Functional measurement of cross-sectioned ammonoid whorl and its
comparison throughout ontogeny of some Desmoceratidae ammonites
’Keita Takahashi (Ritsumeikan Keisho Senior High School), 3Tomoki
Karasawa (Mikasa City Museum)
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T OEIZIE, AHFFECEREE U7 SUiBIRIE ) 5 o 245 fER
(4 FRBEAR) , AT D T RO BB (19 30 J74FR1T) 7> 5 D 246 A (K
FOEREA) & vz, 70, TIERN PR TR L T D R
O _HRERETT BEFE (K 50 J74ERD 2D 20 fER OF EEFEEA),
THER O FHRIBEER T (K 12 T74ERD) 2250 73 fER (B 4HEAR) 1
MRt Uiz, AT - 72T, BAS (2000) (2K 574U O%F
B GNRIDSNE, ooMiy VIR, ORI & BRI 3 2 M B
kR, RSB NE) b0l 7YY EEE LT,

FEARDBRE, %5, BREFHAL, fehoss/ R, Ak
IF/ B3R A & S T- BRI E & T, FORE, $930 HEERTDKR

HPS

AR, RAEOETIEARLBRLH0HH D08, £ FICHfiL
TEY, HMERETHD Z LN bhoT-, MIEADRE /MR
ONWTC, IEHDATHL LML, FREE t REEIT-T-, WE
T, 5% A EKETHBE P EEEN DD L cE T,
RFN A & A3 AR 2 BRI Cele 5 &, KFNEEAD I A
IR BT D H DD, £ FOSAIER D NAHHILD, AUIEARIC
TR TEIR, MDD, TROERRBE AL H 0, FEIEH (2017)
OxX AL TH VAT ThHDH LHEWEND, Lo, Kk
AR Aa o 7H IV HTHIREGEENTNDEEEZLNRD,
—J5, K9 50 FEERTO 5 HEEAE, B ETHThoEAL Y
BIRAWAIE R L, MEREREND, AIEVEE TROD
B EMbinoT,

A, TEEBOTY VG EBMCRELSHEL, TIHERmMA
HIZRBIT D7 U DIBOZAUIZONTH LN L TWVE 2L,

'Shell shape variation in Ruditapes philippinarum from
southwestern Chiba Prefecture over the past 500 kiloyears.
Yukina Ogawa, Mizuki Kaku, *Yuzuki Sato (Chiba Prefectural
Kisarazu High School)

HENE=HEEDO RS
~Microloxoconcha BMRIHIENHER. £LURHMIRENDLTE~'
FAMEth 2 - RARELE - NEIBN - MERES
{ERRE—© - SAIOALT GERERIRIARATESERR) °

B i & 38 e B g4 U 22 b 2 7 B R E
TREMORHTH S, TEREIL, B EREDR AR B e
E ORISR BAA NG E L Q0 D, L aRE, BlARE
ZAEC 33000 FEASFEH SN TR Y . FEEEMEOREm SN s 2
5o AR EE TR OMIZA L R EAFLOMN S SN T
W5,

FLT= HI3H0 3AFRID S PRS2 Edid e U, B RO
BiToC&ET, HEZEDT-E ZAHEHH Microloxoconcha J&)
DOARFOHFE & B D 2 FEEE AT 5 Z LN TX T, AEIEED S
HO 1 OWCERD 10 & 55 =Mk, Wk, BHRAL O e a17
Sz, FHEREBET 5L, FHIC L > TEEEIZZ LR RS
NDHZ LIRS, £ T, 6 H~12 A, THIR/KD NPOC
i, NTfE, COD, pH, HE/HE, KIBZHIE LBIFRMEIZ OV T
L7,

HP6

RECHE & o 2 HIE ROZRO NI & BT OIRBRN 2 C
4 OERTE Tz, WRIXERIRIC /2> TN DD, REIZEIIAZD
LOb ORI, BIEORTE ThOm S 13> Tuvie, E728
SHaE, B EOMTRMTFICEDO X b0 L& K S
W LT DR OMBEM A EGE C X 7o, 55 RN Mils b=
SE SRR OREE N 1 AR CE, B _HinNd 5 < SMANZE
LCHENERTE, EeH MWksm LR,
Microloxoconcha J&Cdh D L RIETE7z, RIEDIFNOF L FHLIT
D NI S T2 T ORFLHFEO FREMERN RV E B 2 BV,

FEIRRZK CId NPOC fiEAS L5372 & 22 C NT A A3 D5 R0
Tlee ZIUSRHBRF OEM DT AL Lizi=0, Rl X 5
EREOHEMBEFZE RN B2 B,

Unlisted species of Microloxoconcha (Crustacea:ostracoda) from Miura
peninsula and environmental trandition

Tetsuya Akabayashi +® Ryusei Sakamoto * "Yosuke Ko jima «° Reima Muraoka
® Keiichi Sato

science and Techonology. )

+ Kosei Imamura (Tokyo metropolitan High School of

FWERERMEHOTHREFISER LY EE FTERER
ENRRIER!
HERE - =H & - PHER
(BERIAALTEHEFR) °

TR WAAT K 2 i S AR U 2 C LY, 2RI SE A
TSBNCT 5 L MRS @ DEt LTz 7 e T
B RALE &L OTICER O LA TS, FEEMT OFEEEA 5 30
emfEIfFC 5 FRM AR L7, WM & 20g A /KPEWPE L, 0. 075mm
DL EoRiPGRE B IR FEATEMSE F T/ T MR - B
Az L.

7t FFIIEORIEETHIOICA T 7 FE M ROHA S £
b b7 23 FEDMi%, FRERE AR Z > AL, B ORREL L,
7t ME R A L IERED SRR AT o 72, B REATE, 200
RN 2 e AR LT L8T— N EERR L, STikE b &
24 %O, HMFITHR L T 70T,

7 FEEAEAL, 5RO OB 2 BN EEL, TR
FEHMR RO D o 72, FEH LI A, Witk 200 - 18
FoeAi - AR - e - igtas L OME AR T DR Ch o7, BIE

7 bTOFNEER LTAAbAZ R LR, RIE LA,
Amphioplus japonicus (H¥7<%€t 57),  Amphiura sinicola

(KA A7 FE bT) THDH. MEBLANE, 23 8 40 FEH
L7=. Bicornucythere bisanensis, Cytheromorpha acupunctatas
EORMFEM Lic. MERCATEEN S HERERIIELETF O N
g, IR OHEEN D LT Ch ol HEE LT, /ER b
{BAD A japonicus X, BAIGZ2NIBREC, MEBLANBHEEL
B L L<A 9.

ZOWIRICE Y, BIACIIAIR T M T OEEMEGETE 220,
EOEBRERIC2oT- 7 b ba%, BUAREODE & igd
HZLET, MECRIECTED ZEPMERTE . £, ALl - I
Eaba7ze Ll S aiibafittiiscr e b E R bR ER
2B Nl

ophiuroid ossicles and ostracods from the
Mihomura

! Fossil
Shimousa Group distributed around Magaki ,
Ibaraki Prefecture, central Japan.

? Yokobori Asaka, Mita Rin, Nakamura Maaya (Gunma Prefectural

Ota girls’ high school)
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