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13:00-13:10 Opening speech Yasufumi Iryu (Tohoku University, Japan)
13:10-13:40 Reconsidering The Late Ordovician Mass Extinction: the nature and timing of
environmental changes and their relationship to extinction events

Seth Finnegan (UC Berkeley, USA)
13:40-14:00 Biotic responses to volatile volcanism and environmental stresses over

Guadalupian-Lopingian (Permian) transition

Yuangeng Huang (China University of Geosciences, Wuhan, China)
14:00-14:30 The end-Permian mass extinction event in the pelagic Panthalassa

Satoshi Takahashi (University of Tokyo, Japan)
[14:30 — 14:50] —Coffee Break—

14:50-15:20 CO, amplification of orbitally paced variability in the hydrological cycle across
the end-Triassic extinction  Jessica Whiteside (University of Southampton, UK)

15:20-15:50 Climate and environmental changes at the Cretaceous-Paleogene: triggers and
consequences of rapid mass extinction Johan Vellekoop (KU Leuven, Belgium)

15:50-16:30 Global cooling-drought by soot and sulfuric acid aerosols caused the mass
extinctions Kunio Kaiho (Tohoku University, Japan)

16:30—-16:50 Discussion

11



HA B4 2018 4R4E 7 0 75 A

[17:00-18:10] #= (RIKXF FELEFv /X ARE)

[18:30-20:30] ZBHR (RIXKE FELUERFv AR THEIETEZEDOCK] )
BT TRHI T, BMEaRLEnNs 5%, LPFEIMCA—ANATXT, 6812H
(K) B ETIS, BRHLULAATEW. ZzXyrrerEnsGBab6H 1 2H (k)
FTICTEE BBV LET.
& B HELES v U8R [HRIFAR DOCK] (T 2F7ERHE A TR
% @ Re%, EHETIRALET (5 9FE) | BEEHEONLIBESIE, AS
T T AORGEFENE ZH TS,
BIm0 I, HUFEREPERR - HRELIROM 1 HAARRETD &7 0 £7.
= B —ReER - RIERER - KORRE--6,000 M, FAESE - FAEIERE 4,000
H
HIASE © @l CRAE R PR RS 0 R - B )
A —/L : psj.tohoku.2018.konshinkai@gmail.com ( (@] % @] I[TEZH 2 TI7ZIW)
41T TEATEYFSBHRSFA] L L, SEBOEH (—BEE - ROEKE -
RIE=E - FARE - FAERE) ZHEL T EZSV.
NHTF 0 T980-8578  EIRMLE T HEEXRETHRE — 3
FALKRZ RGBSR P Sl %0

68238 (£) WIKRFE FEWLIEFv /X

[9:00-10:00] ZMERERSHAEE1 (ARH)
TRIER THBREOSFEMFHIAR]

[10:00-10:15] 4K 24

[10:15-11:15] FMEZRELRTRHAEE2 ARH)
WWEEEAMER EDFEMFEME LB L T B

[11:15-11:30] K %=

111



HAR A 9)274% 2018 44 7 0 75 I

[11:30-12:30] —f&z&&E MBEER1 (A-CX15H)
A& B &1 C &1
P M OB HEREOH (1) EER Lok
BRI R B SR ER HBEX

A0l m +HRIEN - —
MR- A ol AERER 2R
(2 K DR R A FL R DI
IRREE D ER L TR

BOl m J& N.ZRHEA - AT -
TRV — « XU - JERE N -
Gundsambuu ALTANSHAGAT -
Batkhuyag ENKHBAATAR - Dor j
DORJNAMJAA B> I /LPEE =
e T IVHE A IR AR T D B
A TV T RAKE A
FEHE D QI HA S B & i ER A W) BR
5

COl m [Ldkia
iz &ED X HITHmETNZD
22?1 : gondolellids
AR - SRR R A2 B X T
AV

o) Ry M

A02m EWJIUER  HAbH G
ORI A o ek oD RN A L
HREEE

B02 m JLURFEE— « XIS - 857
A AbPELREORR
f& (o7 )T RE M) b
PET DY v IR OA BEREE
a3 PA VAR

CO2m [LdEHs =/ R hiX
il DX HTBERTNZD
MN? {in 2 : coniform P,
element ZF2>H DI/ N84
7

A03 m HARFHL « SRS « §HKST
ﬁﬁ-%%ﬁ%-%%&F

N THRE 2 i = ik AR O
H#Eh7 — & BUfG~miJ 7=l A

B03 w Md. Aftabuzzaman-+Kunio
Kaiho * Li Tian * Ryosuke Saito
Timing of collapse and

recovery of land vegetation

CO3 m [LilgFn{= FEFFHAAE
2 £ 5 W AERE R O IE A
TE MEfEHT

and marine extinction at the
end of the Permian

A04 m FEHED < 7 - BEHETNGL
FEEWNCI T 2 EREO R LI
(ﬁﬂﬁwme (ES- 7 A0y b/h

CO4 w 4[] 22 K« 1L IRF Fnf—
BN ERRED LML 2R

%

B04 w Raman Biswas * Kunio
Kaiho * Ryosuke Saito * Li Tian
Terrestrial collapse and
cyanobacteria blooming

spanning the end-Permian

mass extinction

[12:30-13:30] 4K =&

[13:30-14:30] —#E&E KRR ¥ —H%K
(FHBESIT7 24 L13:30-14:00 EHBF=Z37 %4 L 14:00-14:30)

POl HARE - BpAPE R ﬁy%@@§F:7#%%ﬁ%Eht%ﬁﬁﬁ&&%ﬁ%&ﬁ%
P02 14 REaS « AHEI « MEEE - WA - A - WS RIFREEOBILA
& HERE) 3 AT I %o<mﬁﬁ®fﬁ§m
P03 #AFHEPEAD « R. Sutherland « G.R. Dickens -
371 ORLEIEER « ¥ A~ gk O fiba
PO4 M « AA[EEE - HEEE S UL AFCHLER R Albaillellaria (2 B VD IO RER FFK
P05 HJIIZEEL - i I = BKE R~V ARG RE R O~ T RS 0 B RE LT ol b b A
DI
P06 /NEZIEER - A
& FDOEM

P. Blum « TODP Exp. 371 Scientists I1ODP Exp.

ALt sE b RS AT T % T — b B OB b A D REH

v



HAWEY 4 2018 FF4EE 70 77 L

P07 VAOREPEME - B - PR - IR E - EARE T - HEEK X B microCTIZX D
Glomeropyle J& I DIEHE & W& - Glomeropyle bispinosa & Glomeropyle sp. D
LrRE bF T

P08 EHARRL Y - FHEEM « BARE 7 X micro-CT (2 X % Glomeropyle J&HUH HL 0D PN A% -
Glomeropyle grantmackiei & G. mahinepuaensis O HLEEHFSE

P09 HEFT BRI « IUARRESE - WA RE - FHE SN NEE S 2 FF OB 6. grantmackiei @
ArtA A B — DN T2 W2 E A 7 BEMEE (SEM) 1T K 2 TOISZ AR 18 D figt bt

P10 EZEfH— - Ted Moore AL AREEEICEL S < BURIE R SFEFEIC IS T D Ain /i Hh g it 52
FAHE DM R IR A &

P11 BERA - JLigra =) - @1 - FEEE - RS plEE TRIRS - F{balc &
% e it O W ERBEE T

P12 [AIRGT BT« (EHEEA - JLIREE— - 85RE « MR - FrIuEE - oKt AR oA &
o T OSAATHIRER IZKIR TH D — (LA > > T O RSLIE R O fE ] —

P13 H4HFE - JLIRE— « BHZFE— - RILFH - B3+ KEAKEBR TR LN DI
B ERACEE I E % O A MRE DOREGAE & AR O EH

P14 FAILET S - AR — B0 - BRAEIE-E ROy WRE % K = EIT B A KA DEEF & 2 O
E T B O ARG

P15 HHRE  FET A v R tmHtg oI Bt

P16 RIS - AR BRI - W70 - & A BLUK - (I HEE - Jin-Young Lee RGBT AFEEIZE
J 2 A 3, 000 A O BB & B it

P17 FHEMEE « $5ARMERER  WEPk I =% Pricyclopyge gallica (Tjelnvik, 1956) : #HR®
TEREfRAT

P18 KILEZ « fex RBR - FEMIIEM  FEEIL B T =88R (B4 L Xy X7 M) KiE
PE D B s FEE

P19 MNREA(E - M)A E  ARWRIMBOZEFH LV GEONT N7 ax ) T¥ I{ba

P20 FFH¥ E - HARBEKES Y~ N ¥~V AT Hyleoglomeris japonica DERIEALEER: “H 2
X7 BEDLLIHIREEMOES D

P21 FEREIR « BB - IUARHE - FHFERESC Rk MERe R E A DN EER B S S L 0 e 2 i e
b5 2 5RO E &N

P22 {EHAGEE - PR ARETG - P EECRAS - BT EHFRKEP T ILBRE Ik O FRUEREE T v
E A REWREEY 2 TR0 540 O

P23 R4 & - R E bR ERE kO E A HECRIBREERE ) v b~ v o BIR{LAE
R

P24 [EJUERE— - BURIER - =i - ARER T - 75 - WARBR - KIFEKIG - TEKF M -
BRI - RS B - REHERL - PR - THHERE - BEE - Ff R - A TEER
FHEMNRICE T 2 PEs s griiht 2 KEE» SN T bR a b At e & L ET 5 3
& A A REEE

P25 FHARAS « BRAE - PILEN - ex KR F /A4 0T 07— a B X OEMMRER
Bra 2 TR ok 2B 1 D VBN B T B MY

P26 Muhammad Aqqid Saparin ¢ Mark Williams < Jan Zalasiewicz * Toshifumi Komatsu « Adrian
Rushton * Doan Dinh Hung Silurian Graptolites of the Co To Islands, Northeast Vietnam

P27 ‘WHEH - A - BAEZE BN TTIZOMT 5 TR iERE O ER LT #
A Bl a

P28 WA KEH v v I pE Jarafasaura oceanis (FZHFESH) OUEE &+ DO EFH%

P29 ZEMEE RIS - HEIHLE - VT T Vo VT v s BbEE - MBS EIRE RER
EHN AT 2 B0 R HE OO U AR AR

P30 ¥feiZEE - FEE - REBE - BERE - LT Va2 )Ty BRER BRSO
TR DI A S AwEle A

P31 B — FHUBHEOHFHEEIHILE D HWEEER D)

P32 /NYFR - ARBEYR ¢ Chinzorig Tsogtbaatar * Koen Stein * Khishigjav Tsogtbaatar ‘&
BERHWZA V= IEY T ZEOVER A ORRGET

\%



HA L Y4 2018 SEEL T 0 275 I

P33 A IEPAEE « HIE— - B)IGA— « B SCHE - ARG - ARG - KRR

WA R B

OBAMERE TRHERE AT A dKEY) »oER LZERNYOT Fry—U kv 250

oSz LA
P34

U - ARl - L

NUAERDEREE O TS 5 7 F 3y Ok

P35

LR « B« ARFHECZ - SEEHE] - AR — - R - BEREER

R « R —RE - KAG

B R~ MY DT
B AL o 2R

Hugpk THHYS (R R AR ) o FEB st EmiR @ R g S EE L iz b

P36 JLAKHEF
DEFR

P37
P38
P39

P40

ieael

FEARRA BEIC XD RO R EHEE
Paleoparadoxia tabatai (Tokunaga, 1939) (ONHMEEE)DOHEE

YHEN  HAROHE =Lty B (dislil, &k B)(ba - Bk & FRE

)% « Martin Pickford « BIfAE: « HEFRZ « FEE AN - HHLRIL - FHEE Pk

ik =7 At F a T OBE KA 2 VUK

P41

B v e —IIBIT 5 VR E DR EEE R

P42
P43

B2 T
P44

ZHHIT - ARRY - —HEZR

LN NSO BERIEARIZ DN T

P45 HLERR - JLIRE—

WFLEOBE cotylar fossa 0 RIRBE CORAEDRT & FHAPEIVE L LT

VElEE—EE « @ ER « SBARARA - TIKRE TS - XX A - Do~ r<uryT7 Ay B

AP EEs - B s RBJERE (hREEH) LKoo TER LY VI
DNERAS L WA R ERE N DA SN F X ISR AIBB L PR XIF (B H)

SAE T B RS A K QNS AR & EE Y AR P O BLAE

IR QO A VERRAZ 3810 2 i K J7 15 0D Heifik

ERERRE—ty 3y

HP1 JE&A

HP2 L HE - BEATI . « =R

A VR A ISR |2 A0 A 9~ 2 35 R e DRI D C
940 JTHEERTO W TS O HARY > T B T 5 Brig A

HP3 RN « gl - HEHRE - mfEsE - InEFE -

- IHHEEHS A

U~ ARG LT RIS

H RS - @B R & - S

7= =

S0 - OHER e L - TEKHIRE  FRHEBN) O FETERE & ARV A X DRR

[14:30-14:45] {KX E&

[14:45-16:00] —A%E8E ABERK 2 (A-C=15)

A =I5 B &5 C =5
LEHEYMOE (1) HIREDE (2) HA Y HIE D ER
EE ERERE— ER - BITEF EE RARHEN

A0S w SRARAE « ZINARER IR - I
5 e FEYRELA - ARIEYR - K H & -
EHiE:  AuE A BT R e
iR AR R BRI 1 & 20> &
L7 BRI LA

BOS w EAJIE - Zh L5 KRR -
L.K. 0’ Connor * B.T. Huber -
R.W. Hobbs « K. A. Bogus ¢ I0DP
Exp. 369 Efpffses w7 T
A EREERIC R T 5 Al
J)==T v/ Fa—a=T U5
D 0AE2 + [EFRERHEFL 74 HI
ZHi] (T0DP) %5 369 WMLV D T 42
D& S

C05 w Christopher P.

Stocker » Mark Williams -
Philip D. Lane * Derek J.
Siveter * Tatsuo 0ji *
Wallis -«
Toshifumi Komatsu

Simon
Gengo Tanaka -

Palaeobiogeographical
significance of the Silurian
and Devonian trilobites of
Japan

vi




HAWEY 4 2018 FF4EE 70 77 L

ARE B &£i5 C &5
TEHBIMOE (1) HIREBEDER (2) HE Y IEDER
ER ERE— ER:-BIFTEF B RARHEN

AO6 w AHIEZE - Mainbayar,

B. * Tsogtbaatar, Kh « PHATHE
KEAR « Bk FME - ARIEK - '
HXE ErIaLEpEAICR
Khavirgiin Dzo @ E¥H R D>
HEEM L R EHEOITH

B0O6 w NHEEMEE - BRI -
BT« James Crampton HHE
W /) ~=T7 v/ Fa—ua=7
> BB SR 0D B RSP v e I

21T D EREEA )

CO6 m FHH &M « [LAbES - 5k
& « Hamish Campbell
v—F v FIbE Kapiti B2 5
PEH T D% =B R -
R E A I ET DD
2

= —

A07 w HESER - /NARERIK -
IR e =]« A -
Tsogtobaatar Chinzorig -
Khishigjav Tsogtbaatar -
Anthony R. Fiorillo ®v =
S TR A 7 PEHIOD
wEPMbA s AR - RER

FINERE

BO7 m &)1 AEEEAD - R4S I -
BT - AL - SFEFD
£« Jim Haggart H & K3E
FEIRFEIC AT 5 B o=
Tr-v—ANIEFT RIS
B9~ 2 A ER L S 0O R K

C07 w Sano, S. ¢ Iba, Y. ¢ Tin
Tin Latt - Kubota, A. * Saw Mu
Tha Lay Paw * Thura Oo First
record of rudist bivalves
from Cretaceous limestone in
the northern part of Myanmar
(a preliminary report)

AO08 m Tsogtbaatar, Kh. « JEXS
BA ZEHREREOZRECAE
HUZ DN T DHFZE~DFI I -
Er A, TERETEH R A T
N AL A PE R O U

BO8w KEFFIZE - V=%
ZSI = V8 Sl N 4 55 e R 72
1 S TR IR T oD T PR AR
Lrh O P ARBAARE L KO
b stk

CO8 w WG HIH 7 - Robert G.
Jenkins * ZFEWD <A+ [LIRFEK -
HAP#®—ES - EHEW  AbiE
Hh L = AT IS A B R
MR A B LD E LT
H AR fedr OEEfA L A ELER

A09 m JEERE A « Tsogtbaatar,
Kh. o1, TEREEL
2erE b A EEH Khermeen Tsav

(R AT NE) OHEREFE & B
MHEDBEG : EhEEZFHL
X

B09 w Kazutaka Amano+Crispin
T.S. Little » Kathleen A.
Campbell Lucinid bivalve
fossils from Miocene
hydrocarbon—-seep sites in
the Hawke Bay area of North

C09 m i - Jmdbt -
Gene Hunt - [ f& /A - DA
B RIS - AH 3 - Yolanda
M. Aguilar « Allan Gil S.
Fernando * Willem Renema 7§

KR 3810 2 ARk

Island, New Zealand AW 2 R PE A )
[16:00-16:15) {K E&
[16:15-17:15] —#%&EE OERKX 3 (A-C£15H)
A£G =i5 C =i5
TEHEYMOE (2) HIREDER (3) XEFOE (1)
EE: =HME ERESBEA e : (R

AlOw HiffelE- =Y v 7 &
TANYTT 4 AT T =

TUO TP UARY
F A7 Y. P. AL E

XeH—hrD UrrTrUL
7 T U O T T
KRR STk A S L OE
T AFHDEAIT DN T

Blow AT - BRI - &
AERFEF- + N. Ichinnorov * K
B - BN - [LARIEf - 22
%E ¢ B-0. Erdenetsogt * U.
Heimhofer <& I /L BLERD
Y 2 T 5k — R R R
g DHEFRFAR & HERHER BE

Clow FfpHE& « /Mt -
JHNEK « AR - EussLEE -
T By TxveYPr T
4 7 XphFadbEpe—7
7 AR AAT 5 BT AR %R
D= ) R NEER

vii




HAWEY 4 2018 FF4EE 70 77 L

i, « Brian L. Beatty « K#F
1T « FHESL - KEZE - Frkres

H - H#fE ESBRUOKRE
A9 D R R AR

A5 B £i5 C =15
HEHESYMOE 2 HIREBEDER (3) EBFEDE (1)
EK . =@HME ER GEHEA EEK : FER
Allm AFHEF - RHFAEF - |Bllm VT P27 - |[Cllw FEHBES - Sirot
KHFEIL - FEWRGLEE - HH— IS - ZFEEAE - B MEE | Salyapongse & A [E P Nong

Prue |2 055 F ¥ — M
A NDET DL A XD

the BRAEIT - FRHBET IR
no MBI LEZO1 : 5Kk
KD B AL B 5 (PR
RENFASLART R T

JERED IR & T BREE —EACHR & Z DREHE TR

A12m WHAET - RFTHF] -
KTl « FEMALEE - HhiH—
- Brian L. Beatty « K#F
1T « SFHIESL « REES - Fiktz
- ERMERT - fRHEPEE IR
na 2] Abazo 2: 518K
B Rl E S D TR A
NN RT REUT

B12 m Kunio Kaiho*Naga
Oshima Cause of

Cl12w HiJIIIE « James F.

Jenks « EHEFER /32 M
Crittenden Springs &7 L F
A RAEIKENOEHR LA
T o (R A LR T
W) o= N Mefa

cooling-drought events triggered
by asteroid-comet impacts

A13 w Jb)I1#E B3 w & /)IIRE - &% - FHK
Paleoparadoxia tabatai X & Z | I H T “TNEWERE" 756
EFTCREL 2o, FEM T DM LA R

Cl3w RE =27 - A%
BE R L ik h o AR

[17:15-17:30] 1K 28

[17:30-17:45) RR 2 —EBREX (RXE2—=i51 i)

[17:45-19:45) ®RE/NESR
A KEHBERD Lagerstatte : TEHBHXRBOILAME LRE (HBKFE
FHRE 5B 503 5=)

HEEN - P EREE GOl HRT)

B 5 R OMEAL BRSO DR RIUE (T =& ROlenckian) 1%, RFF
BAF 7o HEEh Y - MATHEE(L G & PET D Lagerstitte (LA FEAK) & LT, £72. ~VLAf
— = EALEE S O KB E % OEWFIC BT 2 M 25tk s LT, ENTHAHROEE A
W CThD. ZORMMESTIE, ITFERBUICEONTWS, KIJEOHAEYF L OHETE
BREICEATAMERREEZHELEY, 74 b= h—7BXTHEN L, REBITERIFED
BEIZOWTCiEam L., E7z, fd b a &R oREICZmIT T, F2B THEma iRy,
P R S B Nl = 1=

e

EfER GRORRY) - HEMF (JOGMEC) - ®UE#E GRRKRY) - KIKEZ CGRIEKRT)

[RIRE DRk 5 A =Bkl rE Al bl )0 oW e 5

viil



HAWEY 4 2018 FF4EE 70 77 L

Per KRB (FAEKRT) - R CRRERTTRT)

[~A 71 CT CHIZRRBH DA T A MMrAE)
KIKBEZ (RALKRF) [RIRBOT 7 A R &I
A (FEERSCRREDEE) - KIKEZ CGRAERT)

PRI DI R FE b A7 )
T (JOGMEC) - #fHHFEE GRATKS)
[ Utatsusaurus DVAZEALA O CT 74T |
PR REETRT) - BEMANGE R CGRAERS)
[ O 1= 72 HEEN A HELE |

- JEANRT I CRAERS)

- EHE (ENLR )

e R CGRAERS)

B. #ALT IFMEH] OEELEFORKRDZEZSLH (MIKEFHEHE 5
B 513 B=)

HEEEA I EEEL (KRBTSR - ERE— (BILRS)

BT TREUEEE I3AEEEMT IS m T oY 2 T~ AHEAAOHEREYM T, T UT AR
KT DEEWFHIEDOR Yy FARy N THDH. #Ek, LEEHITISET 2HEEE 1
LCFEIUEREE L, TNAILEEE, AE, 7780 3HEIHIIX T 5 DR —iKiI7Z - 7.
Lo L, iIEFEOAJEFFRIRE LORER, JuBHEIiERE & A iEiEoRIZ, £ 500 77
FEORFMMBBRA S 5 Z L BN omoTo. iz, MEBXOHRY 2 @B OEE: & LTl S+
HIEEN STz, ZO XL, TRETHEHL W [FEUER OERDED EIHH
TW5. ZORM/MESTIE, 1) T W IFIUEHE) OERIIMD, 2) HERT
V7 TCORGIIMEED, IZOWT, WFFEN, MEFHEL, BIOWHEMHOEER & DB
SNSEmRT D, b, 2o ?2,8I0o0nT, FEERIOAERKEZBIEELTEY,
Z OB NES T, FRERAEE D OIREDIID, BINEN SO H AR ZENT 5.
FEAETEHE L BBeL CRIRMSZRT) - S — (FILURy) - K (BLKT)

6248 (A ®IALKXRF FELILFv /R
[9:15-10:30] —f&5EE RERK 4 (A-CH15)

A =5 B &£15 C &5
HEHEIMDOE (3) HREBEDOIE (4) SBFDOE (2)
EE IXRKEF EBR - FEHEOH EE: FEH—

Aldw JIIBCF - FHEEEM =
TE K5 D T 5B~ s gkt & 0 pE
H U 7= SRS R 5 B Rk

Bl4 m KENE - HEAFIZ - @8R
Bi - &RhE T VT EAEE
FEEE oD s ER O R B 1 72 B Rk ST L
7272

Cl4 w V8544 - Babu Ram
Gyawali « mWEtLEF 77 A
Vocontian Basin @ EEfH# A
W g

1X




HA L Y4 2018 SEEL T 0 275 I

A£i5 B&i5 C &5
TEHEMDE (3) HIREDE (4) EBEFEDE (2)
EE IKRKEF ER FEHCH B FEH—

AlSw EHFE  FEIERE
05 3 T R R oo BT A
Juar b7 U o AR (FFEE)
=a

B15m AAMFE S - AR - %
MR « B — - IR
T BRI S - 1 o
31T 5 B AR O R R
(TODP Exp. 346 Site Ul425 &
U1430)

Cl5w KBEM=H -G - |k
e - e HB S LR E
5 8 N OB 2 BT 56 — %
HIbEOF v — M - EEE A
HEk v pET oMb A

Al6w AF EJERR « B - 8%
AR I B O R TR
BEENLEHLE “VYAB” o
B A O B

Bl6m AHHER  FHIUALE M
T I ETE L A— B -10DP
Exp. 356 DEWALA G-

Clé6m ALty FEEM— HA
BT AEE 20 FEMOFHE =
iR R R e oo o

Al7m EHEAN b/
VHOSBEICHWON-EE B
X OB T BT B IE OXfi
BAfR & AERERY 72 E R (Pl Y
~ £

B17 m [l A « /N5 - R

EWHATE T EZE 3000 £
DODET T HEEE L A— IR
& ORBEEE) & B8

Cl7w MRE— - FEHEE - )I| EJR
KER Aty E AL BERIZ AR D
W OO JE P RO EE b i
A MR L A%t
PRI

A18m ARFHIF] - & HIEN -
Daniela C. Kalthoff - Isaac
Casanovas—Vilar * Thomas Mors

Wi E] - WTECEE - HEREREC
B LYy a0k OMER RN

C18 m TARIER « [LilFask - A H
g - BHEZ - fEx RKRE—
BRI IRER SO B ER

I B IRTTRH NS Rohot-x | iz Wi KIEE coOEEY | AIREHLEEF
FIAROFBEHFEE 7T OTIC | BILORIESA
BT A I AR ERBEDO LR
M
[10:30-10:45) K &&
[10:45-12:00) —f%E8;E OEEHRRK 5 (A-CR1H)
A£i5 B &5 CRi5
LEMEY - 2T+ /2—DER HIREBEDE (5) R REMRAT- D FEDER
ERHIEE EE: LA ER -HBRE

A9 w ARftHEZ « BEA)IER
HEROZYREHELD 7Y
7+ R b DFEH

B19m VR - w1 - %
Wi =] - FrikeE — - IR -
HRERESC  BlAEBLE B D
e BRI IR T D A
HIAEZE

Clow AIES AU ALTAH
DFRICHE D AR X L F T FR 1
HFEns

A20m EKEE IR E O T
MDY ~F 72T O HEb
Hh

B20 m &S T - PH Rk - R
[ S - [UARFD=E - HBERESC B
AT S Bk D R E & AR
DOHEE J7 1k

C20? HEHFBEK - HHEN
CIW T RO R Y
Vinlandostrophia ponderosa

08 S RS




HAWEY 4 2018 FF4EE 70 77 L

A =15 B &i5 C &5
LEHEBY- 27+ /3—DF HIREDHE (5) R REMRAT - T S DD
ER BPEE EER:ILMAE E& BPRE

A2l m FiE—HE - R - R
iz - Y KHRBEYE
RO 7 ) —
va vy X0 2EotEE A =5
B,

B21 w BEHEFIZ - FHUBEK - /N
REFRE ARERETEH NI 5
SERTHE Y THEHERE Y ORI
PRA R DR E Sy A

C2lm (LAFZN vIKH
Jv b B B B 0y BB S

A22w KRIUEE - giHBE B
—EREMRERO R BbASTE
EZDRGFEIZHONT

B22 ? BpRAER SREIIC LT
% HEFE R & A B O 5 it ek
IZoOWnWT

C22 w TEHI&A -« A RR0L - T
FE— « T P&

Truncatoflabellum gardineri

BRIZEED N A0 - E1EE
AW EIREE EToA v
W I O O fiE

C23w @IEZF WAL KRS
i SN TWD FEFHEREY I =
J R B¥Eb R

A23m FLBE - = EE] - AE)
SFRESL - EPEEL (e R
TOHFE =R EEIEL D R
SNTATTAR (WA -8
FFE) 2o T

B23w dbATRFH
i H g o 3 A

T RITIRF O B

[13:30-15:00] H¥REER
[RERBIELGEREELZ0N —RBEBEFSHLES TV EMALAMNRL ! —]
- RERT AR CRALR R FBEB I S R %)
- oY BAERY: BRI RGHER = (H-32)
(e 7R« MRV - HFHELBR Tk 1A )
- EE 14004 (H LIABAED)  (13:00Bf% TiE)
6A248H (H)
[9:45-14:30] EBAERDEA ANV~ IETREBERIRDOEDOE - AILEDER
REERESE
- HIKF 1201846 H 24 H (HMEH) 9:45~14:30 ()
- RCBRHE < RIS TR BT R
- BRI KRB 2B GRALRFRE FIR D AE)
- EAWHT - BALKFERSE A AR TEARAE (M FEA R PEAREEEILER TdE 1 ) B3
53).
- SELIRER] ¢ 9:45
RN mo N - mLE OB L bAaRE RROSE : L7 F v — [Eonoif
DAEEYISL (B | BROBAREEREO 72 PRI T ET. )

x1




HAR A 9)274% 2018 44 7 0 75 I

204 (JeANA)
* 2] EELMN) HHOYID H 0 2018 455 H 20 H. ZNREH (SITHEEEM 28 L £9
(& ﬁﬂﬂ%m@k’ﬁl %’@ I5H 25 Hz BUCHED W LET) .
- HLIARTE : FRAR ==, b LI TR URL 2 HBIH LIAR T +— AT A
VAPSY LA Liﬁ“.

- 2N ;200 P% (FRBRA E LT)

- BPAMEENCE LIRS (RAR Y, Ko, #UIRMHER) 2L, BR, €F, WHEzZ
RS0 Ayw— 8 2RI ETHIITEN LATRE T .

- TEMREN T EWE L7126 friends@palaeo-soc-japan.sakura.ne.jp (ZFB WG HOE L X
Uy,

- L LIABBIN 7 +— A0 URL :
https://docs.google.com/forms/d/e/1FAIpQLSeKsWVo07JKFGXffr9vRe c01WKQGxSDILPU6CI
Eewfg5Hz7kQ/viewform

c AXRBREIITRR QR I— L THREETE £ 7.

51}

x11



HAWEY 4 2018 FF4EE 70 77 L

xxxxx 3. BRAERUVHEBICOVTOZIERIHEIGZE ** x x *
<OBERFXZNDLIA~ND>

[EE!]) OBERFNVIVFHESTY  GHEHY FEA.

- e 11X, HDMIZ>mini D-Subl5¥ D 2FEDO A TY. Zh AN O TOHEIE B Y
CEWT X T E— % BFHL TSV,

- PR 72 TR 2 MERR L C R SV, B EEREM b PEMIc S A £ 7

cTu Ve X —EETFAIE L T4 3L

T AT N T AATVABRED ) — XV ary (B, ME=F—L0HL TS/ —
Ry ) 01X, $ERTICY VB —ICH D R TR &

< XY 3 VEOBESRES Y, BEFTHH CTHBEVLET.

- —fRFEB O QBRI M50 T (BRSE, IR OEmRrMETe) .

<IRREB—HRREZENDZA~>

c RAZ —DH A RFA0 (FE841 mm X #E1189 mm) MAHEHETH. —FFIZHOX, FBEIN-
1 HOH % TR T &, BE TS EICA AR (2 n—1) b L IXARCE (2
fEo e —) TEA, BEOARFRRESGITIE S BIZ TR T2 E 0.

AR AKZ—IF6H23H (1) D9 : 00 BAEA Z ENTEET. Fiz, 24H (H) D12:30F
TICABHN L T TFIV. LIS ERIISURE E TR T I V.

- ARAZ =P OBEIISS THE L ET.

SBRUREKRAE - BEFICEITIMLNEDLEL
B SEATZ B« HEEFESC (yasufumi.iryu.d8@tohoku.ac.jp) Tel: 022-795-6622
EAARNCH: (sendai taikai@mbe.nifty.com) Tel:022-795-6623
* (@) & T@) [CESM]MAT-D X, LTWA~A—/VHENET.
* A —/VEH THAYF2R20188EKR - V&b

1T54% =@ CGRAKS) E-mail : endo@eps.s.u-tokyo.ac.jp

x1il



HAWEY 4 2018 FF4EE 70 77 L

Z DAt

CHIBIZOWT - Azl 2 R TS, BBISAPRE, HUFERHER - HEEWL
BRoJb1 Hn (AL a2 TR D) PEE0 &0 3. ZOHANLRGE T
H: 25y
ICEHES : iamhiE N R - i FEkE & Suica & icsca DAFIHTE £,
BERBRREFLESE  HHFE L (yasufumi.iryu.d8@tohoku.ac.jp) & #niA#AcH (sendai taikai
@mbe.nifty.com) ~5 H 20 H (H) FTIZA—MITIFHEFIV (@%@ |ZE X
ZCEFERWVET) . iAo LEST. A—VEBIX WEEYES 2018 AL
KR TREOLEYT. K-> TEBHOV T2 580ET. POIR
T TZE 0.
6A22H (&) [2DOWLWT: &F CBHOAHAY FTRETY. 22 HIF#EEE (1) - &
FEE (2) (BRI AR204 -303 %) [IABTEEHA. o, REHMMAROTET
IR I BV L E T
BEE(COWNT : A7 07T 4dii X— VSR,
HEE: 2 A B CONVTHERATRETT.
6 H22 H (&) : F ¥ /SANTHARETT DY, WM O TREATZITHE Y OEME
WS ET.
6 H23 0 (1) : Fx " ZARNORFAFBOEE (11:00~13:30) & i =56
6 H22H (&) ~24H (BH) : KRR NH F7.

* 2 ABOET A LT URAERFEE SRS (8:00~22:00) .
BYE : B K FORMNITEM ONINE RO, REEE L oo TWET.
R TICIERERER A H 0 £ 0T, FHBHIITEEZ 0.
BYXER : AP 2 50, FRERORERHRE S THET. HEEMLILSHOERT
TEHAZ BV LET.
EEBLIUVETAHBRICOVT  BREDOF A2 FlHIB L OR A X =R KLy T2
ZEEEIELET.
HPEHEARERE (RIEXKZBREZNEDE) ORE . AW FSOENFT, F
SBMEIZRY, MR CHE TE E7. AT TSR, 70T FE0HEAN
ZFkLa TR TS, BARERFE I 10:00~16:00 T

X1V



HA L EY%4 2018 fE4EL T 0 75 I

R

~JF

S BB
WEBBA 5Ty
amEs EL
- - -
[ W& _LTimm
BRI Ao
7 g B P [ERIIS )

D
ST 8 ST |y
J\,\-__ S

[
FliF R FAAPEDE

HIPNE

(A
BIEWLER

R o

0 100m
B ZRREN\ORE EBHanE

(T 8% TEWERRRE HHIFRE DOCK

A T ERTER UAER (TO7) ) & O TAKILEMARTE, IR, BB 1 0 SR 1 HOLD 554910 5

FEZEILER(TO2) ) TT 5 (GRERE 9 2 #l& 250 M),
FEILERELTHOLDRES 2 2

(503—)
JRILEBRANS 7> —RDIFLDFE. TEREK 15 2. #1549 2,000 M,

XV



HA L Y4 2018 SEEL T 0 275 I

YIRRIMFRAF B E

0 e DA | =
B

BPHRRABEE
ERBERRRE

&
(EEFEILDER)

ZE (L&
100m

HERR S R OAEEF 5038 %, 5132 %
RHENEEEIS
IR RFZARGE 6082 =

FRAFER(2)

T kS EEILER
e 1 EEy

xzsa-zmwa} B&iz

\'303 % BRAR \'203 N Ev
e | /204 2/95 E : i
| o

#2302 4HDH 2R —IL

|
LN )

EV &SRB

; T I §

RAERET

FAIN
TATVRR—IL

R ARCHE

27 '..
ﬂﬁ‘Fﬁ%%EﬁUJERJ:
HETHOL J o

XVl



4

X

IVIRI VL

RE@BOREREZ7OEA

Causes and processes of
mass extinctions

AvEF— D BRIERK - HERX



201846 H 22 H

HAEAEY¥ 2 2018 SFELTRIE > v Ay LG

Reconsidering The Late Ordovician Mass Extinction: the nature and timing of

environmental changes and their relationship to extinction events

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

The Late Ordovician Mass Extinction (LOME) is the
first of the “Big 5” major mass extinctions, and among
the largest in terms of total taxonomic losses. This event
has long stood out as unusual relative to other major
extinction events. Whereas a number of Meso-Cenozoic
extinction are linked to warming and ocean acidification
associated with emplacement of large igneous provinces
(LIPs), the two pulses of the LOME appear to coincide
with cooling and expansion of Gondwanan ice sheets
near the Katian-Hirnantian boundary and subsequent
warming and deglaciation. The fact that subsequent
cooling episodes were not accompanied by comparable
extinction events raises questions about whether climate
changes alone are a sufficient explanation for the LOME.
The recent discovery of elevated Hg concentrations
associated with extinction pulses in some sections
raises the prospect LIP involvement, but any LIP-based
extinction model must still account for known patterns of
environmental change.

Oxygen isotope data suggest that the magnitude of
Late Ordovician glaciation may have been exceptional
relative to subsequent glacial episodes, with sections
in Laurentia and Baltica recording up to +4%o shifts
across the Katian-Hirnantian boundary. Clumped isotope
analyses of brachiopods and rugose corals from Anticosti
Island, Québec and the U.S. Midcontinent indicate mid-
Hirnantian cooling of tropical surface waters by ~5-7° C
and peak ice volumes substantially exceeding those of the
Pleistocene glacial maxima. Although the shift appears to
be relatively rapid improved age constraints are needed
to compare rates of change to other greenhouse-icehouse
climate transitions.

The large (+4%o to +8%o) carbon isotope excursion
associated with the mid-Hirnantian glacial maximum
suggests enhanced organic carbon burial, but there is at
present no consensus regarding changes in ocean redox
structure through LOME interval. Some pyrite sulfur
isotope datasets record large positive excursions in the
early Hirnantian, which have been interpreted as evidence
of widespread anoxia accompanying cooling and
glaciation. However, this interpretation is not supported
by carbonate-associated sulfur isotope datasets, which

show little change. Iron speciation and molybdenum
isotope datasets generally suggest oxygenation of shelf
environments in the early Hirnantian followed by a
shift towards less oxygenated conditions during a mid-
Hirnantian glacial maximum. New analyses of uranium
isotopes and other global-scale redox proxies are needed
to clarify the role of oxygenation changes in driving the
LOME and the early Silurian recovery.

Extinction selectivity patterns provide important
constraints on the environmental drivers of the LOME.
Among the planktonic graptolites, the first extinction
pulse wiped out many long-lived taxa interpreted to have
inhabited denitrifying waters above widespread tropical
oxygen minimum zones. The lineages that diversify
during the Hirnantian are derived from groups that
previously inhabited relatively high-latitude, oxygenated
settings. Among the benthic brachiopods, the first pulse
of the LOME preferentially affected genera with limited
latitudinal ranges and genera that were confined to
relatively deep (outer shelf) habitats. The preferential
extinction of genera with limited latitudinal ranges
implicates cooling and compression of meridional sea
surface temperature gradients as an important driver of
extinction. The extinction of genera confined to deeper
waters is consistent with elimination of a widespread
Late Ordovician low-oxygen biotope, but not uniquely
sO.

The large-amplitude glacioeustatic sea-level changes
associated with the LOME may drive some extinction via
habitat reduction, especially in the cratonic seaways that
were exceptionally widespread in the Late Ordovician
world. However, associated hiatuses and facies shifts
also complicate and likely distort analyses of the timing
of biotic turnover events. Regional-scale field studies
that sample fossils and geochemical proxies in a unified
sequence stratigraphic framework hold great promise
for further elucidating the environmental drivers of the
LOME and understanding the differences between the
Late Ordovician glaciation and subsequent greenhouse-
icehouse transitions.
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Biotic responses to volatile volcanism and environmental stresses over

Guadalupian-Lopingian (Permian) transition

Yuangeng Huang, Zhong-Qiang Chen (China University of Geosciences, Wuhan) - Paul B. Wignall (University
of Leeds) + Stephen E. Grasby (Geological Survey of Canada,) -
Kunio Kaiho (Graduate School of Science, Tohoku Univ.)

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

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

The late Guadalupian saw the proliferation of
Tubiphytes reefs within the ELIP region and a diverse
sponge reef at Tieqiao southeast of the lava fields. The
relationship of these reefs to the timing of the crisis is
currently unclear — are they part of the recovery phase
or are they a pre-extinction development that suggests
the main extinction took place around the GLB, and if so
what is the potential cause? To address these questions,
we re-examined the G-L succession at the Global
Stratotype Section and Point at Penglaitan in South
China.

This study documents a new metazoan reef from
Penglaitan, which is assessed alongside a new carbon
isotope dataset, mercury concentrations, and chemical
weathering index, that reveal a pronounced reef
collapse and benthic extinction coinciding with extreme
environmental stresses and volatile volcanism.
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The end-Permian mass extinction event in the pelagic Panthalassa

Satoshi Takahashi (Univ. Tokyo Sci.) + Kunio Kaiho (Tohoku Univ. Sci.) - Satoshi Yamakita (Univ. Miyazaki)
Masahiro Oba, Shin-ichi Yamasaki, Noriyoshi Tsuchiya (Tohoku Univ. Env.) - Takeshi Kakegawa, Takeyoshi Yoshida,
Noritoshi Suzuki (Tohoku Univ. Sci.) - Masayuki Ehiro (Tohoku Univ. Mus.) + Ryoichi Nakada (Kochi core center) -
Yusuke Watanabe (Univ. Tokyo Sci., present affiliation: JAEA) - Yoshio Takahashi (Univ. Tokyo Sci.) *
Yasumasa Ogawa (Akita Univ.) - Kazuhiko Kimura (Miyagi Univ.)

The largest mass extinction event in the Phanerozoic
occurred at the Late Permian to Triassic transition.
During this event, ~90 % of marine species were
disappeared. As possible causes of this mass extinction,
evidences of drastic environmental changes such as
global warming, oceanic acidification, and oceanic
anoxia have been reported mainly from the shallow
water oceanic sedimentary rocks. However, it has been
poorly known on response of pelagic ocean during such
extreme conditions, because the pelagic Permian-Triassic
boundary sections are rare.

We have reported environmental records in pelagic
deep-sea facies of the palaco-superocean namely
Panthalassa during this mass extinction event based
on the Permian—Triassic sedimentary rocks from the
Japanese accretionary complexes. These sediments
have been considered to be deposited at the low latitude
pelagic region at least several thousands of km far from
the continents. The Upper Permian to Lower Triassic
transition in the pelagic deep-sea is characterized by
lithological changes starting from Upper Permian
radiolarian-rich bedded chert through uppermost Permian
siliceous claystone and Permian to earliest Triassic
black claystone. Carbon isotope negative excursion
which corresponds to global mass extinction horizon
was recognized at the base of this black claystone. A
decreasing trend in siliceous micro fossils dominated by
radiolarian tests and diversity of radiolarian fossils' were
detected at the boundary of the siliceous claystone and the
overlying black claystone beds. These trends coincided
with an increase in total organic carbon content implying
oceanic anoxia. Geochemical composition of redox-
sensitive elements based on one of the best continuous
Permian-Triassic boundary sections (Akkamori section)
provided further information’. Increases in vanadium [V],
molybdenum [Mo], and uranium [U] occurred in the
Upper Permian grey siliceous claystone beds. These
trends indicate oxygen-poor depositional condition.
The most severe sulphidic condition was estimated
by the highest peaks of Mo and V in the uppermost
siliceous claystone and overlying lowermost black
claystone beds, in accordance with the end-Permian mass

extinction event’. Above the mass extinction horizon,
these elements decrease significantly, despite high total
organic carbon contents. A possible interpretation of this
trend is drawdown of these elements in seawater after
the massive element precipitation during the sulphidic
water condition. A decrease in the Mo/U ratio despite
enrichment of Mo and U also supports decrease in Mo
from seawater. Furthermore, reactive Iron [Fe] chemical
species hosted in pyrite also decrease in pyrite-Fe across
the boundary. This phenomenon would reflect a decrease
in reactive Fe in the bottom water due to massive pyrite
formation under prolonged sulfidic water.

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

'Sano et al. (2012) ,
Palaeogeogr. Palaeoclimatol. Palaeoecol. 363-364, 1-10.
doi:10.1016/j.palae0.2012.07.018.

*Takahashi et al. (2014),
Earth Planet. Sci. Lett. 393, 94-104.
doi:10.1016/j.epsl.2014.02.041
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CO, amplification of orbitally paced variability in the hydrological cycle across the

end-Triassic extinction

Jessica H. Whiteside (University of Southampton, UK) - Joyce A. Yager (University of Southern California,
USA)-Paul E. Olsen (LDEO of Columbia University, USA)-Martin Palmer (University of Southampton, UK)-J.
Andrew Milton (University of Southampton, UK) - Morgan Schaller (Rensselaer Polytechnic Institute, USA)

Global atmospheric models of increasing pCO, predict
an intensification of the hydrological cycle coupled
with warming, as well as an implied amplification of
the effects of orbitally forced precipitation fluctuations.
Supporting evidence exists for the Pleistocene; however,
such evidence has not yet been developed from ancient
Mesozoic warm intervals that serve as partial analogues
for future greenhouse worlds. We presents lithological,
8"C, soil carbonate, and compound-specific hydrogen
isotopic data (3D) from plant wax n-alkanes from Late
Triassic and Early Jurassic (pCO, values >1,000 ppm)
marine and non-marine records from eastern North
America, Peru, and England with emphasis on the end-
Triassic mass extinction.

From eastern North American Pangean rift basins,
variance in lake level expression of the climatic
precession cycle from lithology and JD appears
temporally linked to CO, based on soil carbonate proxy
data from the same strata. Cyclicity variance is high
during times of high CO, (~4000 ppm) for most of the
Late Triassic, drops precipitously as CO, declines below
2,500 ppm during most of the Rhaetian, and dramatically
increases when massive atmospheric CO, increases
(~5,000 — 6,000 ppm) associated with the Central
Atlantic Magmatic Province (CAMP) and end-Triassic
extinction (ETE) drove insolation-paced increases in
precipitation. Cyclicity variance drops again as CO,
declines (<2,000 ppm) during the Jurassic. Preliminary
data suggest significant variability in leaf wax dD,
corresponding to other environmental changes across the
extinction interval. In addition, *’Sr/**Sr in marine strata
(1) tracks CO, with a dramatic decrease from 0.70795
to 0.70765, suggesting a mechanistic link through
weathering. Measurements from St. Audrie’s Bay (Bristol
Channel Basin) demonstrate the generality of this pattern
of amplified orbitally forced hydrological changes, in an
area far from the CAMP basalts.

Eastern North American lake level data can now be
directly correlated to the independently U-Pb-calibrated
8"C data from the marine Pucara Basin section in Peru
that has an ammonite-based ETE (2) and placed in a
common timescale using the two independent U-Pb age

data reveals

org

models. Fourier analysis of the Pucara §"°C
only one significant frequency at ~400 kyr. Based on the
U-Pb age models, the 405 kyr peaks in intervals of high
precessional variation in the Newark astrochronology are
in phase with 405 kyr “C-depleted peaks. The marine
and continental ETE events correlate comfortably within
the limits of the two independent U-Pb age models
and astrochronologies with the initiation of the CIE
corresponding to that of the marine and continental ETE.

Similar periodic variations do not occur in the §"C,,,
data suggesting the fluctuations do not necessarily reflect
the global exchangeable reservoirs, but are more simply
explained as variations in the balance of terrigenous
vascular plant organic matter vs organic matter of marine
phytoplankton or bacterial origin. The strong increase in
the magnitude of 8"°C,,, data through the ETE in Pucara
is thus consistent with amplification of variance in the

org

effects of climatic precession as reflected in the intensity
of the hydrological cycle.

The synchronous increase in variance of lake level
cyclicity and 8" C in marine environments along with
the changes in 6D is most parsimoniously interpreted as
driven by massive CAMP-sourced CO, increases, other
consequences of which, such as volcanic winters and
ocean acidification, drove the mass extinctions on land
and in the sea.

'Tackett, L.S. et al. 2014. Lethaia, 47(4):500.
*Yager JA et al. (2017) EPSL 473:227.
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Climate and environmental changes at the Cretaceous-Paleogene: triggers and

consequences of rapid mass extinction

Johan Vellekoop (KU Leuven, Belgium)

About 66 million years ago, a large
asteroid slammed into the Earth, marking the
Cretaceous-Paleogene (K-Pg) boundary. This impact
eventually led to a mass extinction event, signifying
the end of the reign of the non-avian dinosaurs. Abrupt
and short-lived “impact winter” conditions, caused by
dust, soot and aerosols injected into the stratosphere,
have commonly been implicated as one of the main
mechanisms leading to this mass extinction event.
High-resolution TEX, organic paleothermometry'’
and concurring migration patterns of
temperature-sensitive dinoflagellates®™ indeed provide
evidence of impact-provoked, severe climatic cooling
immediately following the K-Pg impact. This recorded
short-lived “impact winter” occurred superimposed on a
long-term cooling trend that followed a warm phase in
the latest Cretaceous, related to Deccan Traps volcanism.
In recent years, climate-model studies have shown that
the K-Pg boundary “impact winter” may have lasted
years to decades and was characterized by a cooling of
global ocean surface waters of up to -15 degrees C**’.
The K-Pg boundary impact also led to a near-instantaneous
input of a large volume of CO, into the atmosphere,
resulting in one of the most abrupt global warming events
in the last 100 million years. Hence, the warming after
the brief K-Pg boundary “impact winter” may represent
an analogue to current global warming and provides
insight into its potential long-term effects.

Integration of high-resolution geochemical,
micropaleontological and palynological records from
sites around the world can be used to assess the rapid
environmental changes following the K-Pg boundary
impact. Our results show that climate warming during the
millennia after the “impact winter” was associated with
hypoxic bottom waters at the studied shelf sites, causing
major stress for benthic communities. We attribute
this decline in dissolved oxygen to a combination of
decreased gas solubility and ocean ventilation resulting
from the warming of the sea water and increased oxygen
demand in shelf bottom waters due to increased nutrient
inputs and associated high productivity.

' Vellekoop, J. et al. PNAS 111 (2), 7537-7541;
doi:10.1073/pnas.1319253111 (2014).

2 Vellekoop, J. et al. Geology 44 (8), 619-622;
doi:10.1130/G37961.1 (2016).

8 Brinkhuis et al. Palaeo., Palaeo., Palaeo. 141, 67-83
(1998).

*Vellekoop, J., et al. Palaeo., Palaeo., Palaeo. 426,
216-229; doi: 10.1016/j.palaeo.2015.03.021 (2015).
®*Brugger et al. Geophys. Res. Lett. 44,
doi:10.1002/2016GL072241 (2017).

®Bardeen et al. PNAS E7415-E7424; doi: 10.1073/
pnas.1708980114 (2017).

"Kaiho, K. et al. Scientific Reports 6, 28427; doi:
10.1038/srep28427 (2016).
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Global cooling-drought by soot and sulfuric acid aerosols caused the mass extinctions

Kunio Kaiho, Mami Miura, Mio Tezuka, Naohiro Hayashi, Kazuma Oikawa, Md. Aftabuzzaman, Daisuke
Tanaka (Tohoku University) -+ David S. Jones (Amherst College) - Jean-Georges Casier (Royal Belgian
Institute of Natural Sciences) - Megumu Fujibayashi (Akita Prefectural University) + Ryosuke Saito (MIT) -
Tian Li (CUG, Wuhan) - Sylvain Richoz (Lund University) - Naga Oshima (Meteorological Research Institue)

There were five mass extinctions in the Phanerozoic Eon.
The emplacement of large igneous provinces (LIPs) with
each event is well established for the Cretaceous-Paleogene,
Triassic-Jurassic, and Permian-Triassic extinctions;
a Late Devonian LIP has been tentatively identified,
while evidence for a Late Ordovician LIP is indirect.
Elevated Hg/TOC ratios have been reported in strata
spanning each of these extinction events, suggesting a
causal link between massive volcanism and extinction.
An asteroid impact induced the Cretaceous-Paleogene
mass-extinction, as evidenced by Ir accumulation at the
ppm level, shocked quartz, and the corresponding impact
crater at the boundary. Explosive volcanic eruptions
and asteroid-comet impacts can cause short-term global
cooling, but the short time scale complicates detection of
the cooling in the stratigraphic record. Here, we present
new geochemical data that supports short-term global
cooling by soot and sulfuric acid aerosols as a trigger
mechanism for the most recent four mass extinctions.
These records include new Hg/TOC measurements (as
a record of volcanism) coupled to polycyclic aromatic
hydrocarbon (PAH) abundances (as a proxy for soot and
soot-forming processes).

The Late Devonian biotic crisis is the second of
the big five mass extinctions in the Phanerozoic and is
composed of three extinction events at 383, 372, and 359
million years ago. Marine anoxia, possibly triggered by
volcanism, is the likely kill mechanism for each event.
Here we use new geochemical data from marine strata
exposed in France, Belgium, and southern China, and
to argue that explosive volcanic eruption induced global
cooling and drought by sulfuric acid and soot aerosols,
likely leading to environmental change and extinction.

The end Permian extinction, the largest biotic crisis
of the Phanerozoic, is thought to be due to gas released
from huge volcanic eruptions in eastern Siberia. Volcanic
eruption and contact metamorphism can release massive
CO, to the atmosphere, inducing long-term warming.
Global warming and related environmental changes have
been detected at the mass extinction horizon, which have
been thought to be the main cause of the mass extinction.
Here we show that short-term global cooling by sulfuric

acid and soot aerosols preceded warming and could have
been the main cause of the mass extinction, evidenced by
new PAH and Hg/TOC data from marine strata exposed
in southern China and Italy.

Emplacement of the Central Atlantic Magmatic
Province (CAMP) is thought to have triggered the end-
Triassic mass extinction 201 million years ago. However,
neither the climatic effects of volcanism nor the kill
mechanisms have been clarified. Here we argue that non-
explosive volcanism caused both land plant devastation
and marine extinction, evidenced by new PAH and Hg/
TOC data from marine strata exposed in Austria.

An asteroid, also known as the Chicxulub Impactor,
hit Earth some 66 million years ago. The impact of the
asteroid heated organic matter in rocks and ejected it into
the atmosphere, forming soot in the stratosphere. Soot
is a strong, light-absorbing aerosol that caused global
cooling and drought that triggered the mass extinction of
non-avian dinosaurs and other animals. Here we show
the probability of the mass-extinction occurring was
only 13 percent including the sulfuric acid effect. This
is because the catastrophic chain of events could only
have occurred if the asteroid had hit the hydrocarbon-rich
areas occupying approximately 13 percent of the Earth’s
surface.
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HHREOS FENFHHE'
TRIESE (HIMEpsE A a RS °

BILBDOGFHEMTFR « 2 FRHFRIFELZ HO
ToWFTEIE, 90 A2 11T 78 - T DNA MLl Y % IE
WEIZFRIT T 2 L 91272 > T DA BHIE S
7o EREMIL, BEEAEMOF ORGE TR ILALE O
WEL, BT E OMBRZHLNITEHO
ThY, BELZOWMIMIME L TWD, I 52T
BT, 7 ARTBRRA LY, BREE DNA fif
T2 XD 2T M TN LTnb, AH
DA, AT CE D BIR TSRO TN D72 L,
DAL TRRZR SR Z N OO, BEHEE A
ZHEOTRNA i35 2T, ¥ X7 DiEls
FEHTT DI, EHOBIR IR A 8 S
o7 —%%y kb, BHLERVF IV TICEEND
ZER, BB EOERENREND R L, BEEA
MINOELBEFEIC SN T, 2L OHMANELNTE
W5,

BB OREMCEM OBE 7T T, Bbic
18SIRNA <° ITS % MW= M 34Tk, BRHEIC X
LA RN AFAET D IERERERE O BfR & (b3
5HZER, MIEFEAHEE LI TV AR & iR LT
eI S %, BiE OFITIE, X0EESICEEEE
WIET D LT, SIS BRI 21T 2 &
WAREE 70D, —F, BEEMERNEOREHIE
BIRE AR NIFAET D D)y, HISEMN ED X H 12
BIRAERAEZERE L bT 500 L 5o T2 AR e
FHHITEARE LTREL TV D,

CHNETICEENIRY LA T3 TIE, F4L
HOAESCEBI LB ZA O NCT 5 Z L5 H
BT, fEERLIAGEHC L D EIEROHEE, A
FLEBFERI O 53 1 RAEMEAT, His AR 1R OB AR A0 4 B
& MR DT RlobiAE, ARBL FEBR1C IS < Bl AR
DFRIE & RO A S, BEAIEMORR &
TERHE 2 et L C& 7o, WF9ECIE, BREEHIEEE
EhrAZE LT, BEEOBBILENE L BT #A
DR EH NI L, SR b D %2 B
fledb Uiz, S 612, MR 2 BIRE (R B vl HE 70 i
fot~—h—%BANL TN 217> CT&T,

IhEToOMIEOF T, AHEMIEKAES LR
Planoglabratella opercularis % X 5\Z L 7= B {zi 01k
BEREOMRIIIAFECTE 5, AFIL, AKBOE L%
3B 9 AETERR AR G, A PEAR SRR A8 (R A3 P
ZREE SR O T ClEE 2R 5720, R

Wi A DYERE IS TIRWZ E XTI TE 5,
D EEESE 2 TP opercularis DRI,
AERERY LR 7> & HU PR BRSO AR TR RRBE S B 2 0,
W R A SO &\ o T2 W BRBR I 3 i8R 1) 43L& I
T T EEMREE LT, REFERIZE S BT T,
- HiIak AR [H 7S iR FEAR D A B AR [H1 7)> AR S 41T
DT lwERL, Fio, BRI RIIEHISERIZE
BMLTWDZ LamLie, b, SIEFERHEED
AR B ARSI ORI K % HER ) 72 BB 2 i e
D eic 5425 2 & &~ LT, P opercularis 1%,
WERE A CAERER 7 BRI L 0 Bismc e L, B
TR 72 BB K o THIEE = & IOE A B A SR
LT EERT, o, HARW ALHREIZ)T T
BT 2BEAE, 5 7R T r R bR,
DEFEROHEEMEBET S L, BRI 5K
HOKBIOARIR - IR BRI TS, LIS L TV
7o FTREME DS RIS S Tz,

RIETIE, 7 JBOs 1 L~ OVERERLIRIEIC
FEO S RBEMEHEE LA, AR ARG LR O
B0 E- L AERICEA L, N ERZERIN O
IRUCRBED OGO HIT> T D, D
FEAE, UM RZERIN TR G IR B 7
TEL, B ARBR L L TV AFETH- T,
WA EOGFE RN R 2OGA, /yikR
Z—UPNRRDZEPTREINTETND, ZOX
O IREFEJRFI AR R L O BEER R E
OWNIIER M G35 e Z ki >n iy, +
FICH LN ENTND LIEE 272V, WEEE
B RE A T ) DRI N T A7 )T b — A
fiEfT E A B DRI AL ETHY, b A2l
UTC, AILENED L HITBREICHL Lk L T
TeDONERHLNTTE D, £, BaMEZHENTE
55D R E A RE OIS Z b T, B
BRAE A L0 RIS HA I D FIEORFRIERE O
LB S BRE L TV &2,

" Molecular phylogenetic study of foraminifera
?Masashi Tsuchiya (JAMSTEC)
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BEOHERIZIL, FANEEZ T THH
2 TREOMEFMEM N EETT 5. ZOZEME, Bl
FEDBREE~DOBIGTET TR, WEDOHEZ A N
v hOFER, RROL L7, 7o, BEICITEHIE RS
R A D He b & 72 o T PFEARERTEAE L7223, £
FE LTI LT, Eo T, BIEORWSEEN:%
PIRT H7-0121%, BITELEE 7 SHFZER R H
B, & ZTRIX, EHYT & BUAERY) A A
LT2BFFE 24TV, HERE SHEY) D IR HOET 0 R R AL e
EIZOWTHEI L C& 72, 2 2 Clifsle, Mok
il AL & Tl 7B O K RAEHEE BT D F 9L & FR T
L7zuv.

1) MR oML EE LT H0F5E
T O ORI, Xk 28 (7 a—2)
L, BOEEIA S RTFRERET N TE TV, £
D, Tr—ALE, KETo—L (JAFERL) &
AT o — L2k LTz, RET o —ATHmA L
T—Kok Ly (=R¥), K (HEE) far3E
O H—AROATET v —2 %@ AT, LLEMEA
MNOHEESINAFET O THD. DF D, FET-dh
AR v— L, FREIFRET v — LR MRS
L. oL, o287 38Aed, ek
T u— 5% & OFIRM: % BT T 2 54 E )RR X
o iz,

WUSCHEL (WUS) IZ8UERE R ClRE S v R
ARy 7 ABEFTHY, KET O —LITHKT
HETIE, ZOEMEEOCEERNYTHS. UL
BV TH WUS I, FE7-dhoJeim TREL L,
oSk R A Y. L, RET 0 —LRICH
S DR TIE, WUS IZREBLL 720,

FA7-H1%, TR PALDOELK A TH 5 Class 11
Homeodomain-Leucine Zipper (HD-ZIPIII) i 15 1 73,
Tl R TR BEI I B80T % WUS OFRB 2425 2 &
R U, £72, BEC wUS ORBEMENE S5
5T &SN TN- BELLI A5+ & HD-ZIPI &
I OEREZBENRDZ LKV, L& JRFHPHAT
WUS O BT3Bl M P R EI CRE Lz, %
OFER, FERZITemICKIaTE %2 o 2RI E1 L
L7z.

DFED, FTEAEFERIOT 0 — AR ICHMR Y
SHZ &I LA CRE SN TFRIET v —

LFRTHD] LWV oz, SN OREAS
FIRIESL > 5 4] TR L7z,

2) W TR DIV OEIR & BT O fli R R
TE
P XA A A I HEL L, BLAERY O 90%
AEDDHETICEHIL L. L, WY O
WREE L 7o o THEIE, RO 7e.

G RE 2 HEET D720, # T & R TR O i
FIN R S CE = FlzE, YO 11T,
R O (R & Rigv28) osMalz, #
THEMN T TNV 2 R, sk, AME R I
KOENEE LT, #rmR o200 HATE
LD LRI, FEROEEEZRFOX I TAATT
R N L TAE IR STV,

AV, AbyEE =AE T oM ERE A 2O RE ) HER
HE LRI AEL (FAETY) O b 28
U, TBRAL & ~Z D382 L, W3 ORI HMEREZ 3 |
ZLIZRSWE, F£72, iR SHE S
R O bq %2 KA L7 24, R
BRILE ~Z 0 L Qe S 5120, B 4
MO IR OFE A2 THAT2D, RO RHMZ R
ZENGhoT. OFY, ORI FAEYTE
DI 72FETH Y, BT OFE 1AL R
WCRT 2 EE T — X 2RI 5137 Th 5.

FTIT, EOXIITERILE ~F R LR
TX D00 EREFTHE L. TORE, S
FOTEBMOE NS LT b O TR, — Ko
WCFES T 5 2 RS moT-. 77, T OERITIER
HD~—h—&72 % YABBY BinFORENS &K
k.

IAFERZ I DIELHIE] &V I RERIE, #T
FEW) DLFREEZ BT DR DGR AT E LT, £ 2
T, BT OIMANT 1 O BEE FFo > X FE
THEEY TR OREE & 35, B2 R A
e L.

! Evolutionary Palacobotany: A synthetic approach of
fossils and molecular biological data

® Toshihiro Yamada (Botanical Gardens, Osaka City
Univ.)
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HRRMERIC & S EEN M EES L ROBEUERDSE SR
TRIES 2 AiEh— 2 HEES 2 AR
JANSTEC?, HEUE¥ARZS

AAVEOUWF AL, FROKINIIRENME T LB OWEEL O
BBV RR<I85 T & T, REREELZT I, FrCRE O -
I, VARG DEMI A B2 12 2 L B BT D,
FEBE, FROKIIRREIRIRIZIE, WK BRI 5 Bl oD
HMARD BAILVTND, —J7, BT FLIEOER Y Z ORF
[ZHERF SV T2 DONEARBIZER 2, AR T, IR - (KR
537K DEE A TR ST D AR IEEA LAY, LD X S IE{sr Sy
b« B NRY — 2 m T ONEHAGINCT 5729, Pararotalia
nipponica & Elphidium crispum (22U T, SSU rRNA {514 FV -
T BT 21T 5 & & HIT, WARESHOZERR SSU
RNA BB FZED L G REEIT 72, WIFETIE, WAEADDE
F OG- 2 DM L, AR RO E OB
LB, ED LD IZEHRMEOMERHT B E RIE LT- DI LT,

Oy AR 7o T OFE R, E. crispum (3 B AWM & AT
DOHIBLEINT 537 5728,  AAYERE DEIRSMEOBIT b HAE

A02

AR E O AMHERF STV T E 7 mIREMEN @V, —, P. nipponica
(T AN & TR TR —ORFI 2RO Z Ehh, AANE
& OISR I3 T, 2 < ol £ TRIBIATA
BETWEZ EAVRBEEND, Wiff & bAEREHNCES 2 APGED
P INZERIN TR & JRBT 558 FARTENMED ARG Z R 078, E.
crispum {TIRE/RIESYEREE (WK « VOKYE - M) OERaEikik %
WIERRAR L UTIREFL, BIEERMEDARFEM 2RI T 2 Dloxt L
T, P.nipponica |JFENH; « HENH I SROUFHEESE A (RAF L, 15 130
NN ORISR AR 5 2 v Shiz,

PLEDZ &30, BARMOMEHIC X 2 RBFHEDIKR - K7k
13, EEALLDFIE CE ZEEFED B F b A 52 57120,
FNEFINT 2 H LRI b R4 G- 2 7o rTREMED &IV Y,
CTORER, BEEOBUBA b T — 1, BESFIAT AN
TR 2 NARIIE (> 2\ ILESHERKA) O B ACHSHIERE A S RS AL B
TRERNCR P END T L AVRB ST,

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

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

LA R AR IR O R B A FLREE
RAIEE GRALX - #388) °

B SR R 2240 25 0318 S VT A LA & 38 b Bt
SCHREEZS, ZXED 2 &5 T 2014 4RI AL R A2
fEICE Sz, DI, Matoba (1976) 12 X AIGTEHOARATRE
DELPHROEARNZE FN TN, EEE, =R o 3R
SIVTWIRERHIEERE (0BS) /~— RNy RINTTHEFL S R EREHE
TEMOAFLRBHELZ SN DT, RESAROHESTSE LCED
WS OB FLBEE DS 2 G LT D, Z ORGHEAIT 0BS
Wik & FALICER S DO L O TH D Z &S, HEFOET —# (2
e EWFTE .

B =B 0BS (%, 2011 A HALHITT KRR IR O I 2B AR
SINT=HOT, NEOHEREY TR RO AE LB &L 0 iE
e mASNI b EHEE S (SilE)y, 2011). LavL, 0D
B FLEBEER I T B ORERR S AL, VRIS D O FEHIE R IR
ST (B, 2012), MR ICIERBAIEAE Uiz & 9D Mgtk
OFAFER L 1T~ L7\, 2072, 0BS WEHED kA B
% BITC, EOEHEOBHAFLAEHSES S IR L TV 5.

AO3

T, BSBHEARE NG, BEFO/NMAIER (R - BRI,
1986) & J\Fih (Fontanier et al., 2014) DF—#, 725N,
ZHE THERBA N5 TIH - 72 2000 m LHEDARNTT — & 72 8 & ff
W CHILBBEORE M2 a LTe. ZO/E, NIRRT LD
12, BAEHT ARSI S 31 2 A FLER R ORI U=y
ROAED &5 Tz,

K (m) JEAEA FLILEREE
253~500 Bolivina decussata — Angulogerina ikebei
590~1040 Stainforthia apertura — Takayanagia delicata

1050~1180 (~1260)
(1400-) 1570~1590
1970~1990 (-2100)

Elphidium batialis — Bolivina spissa
Uvigeina akitaensis — Elphidium batialis
Elphidium batialis — Bulimina aculeata
(2700-) 3400~4200 Uvigeina senticosa — Elphidiella sp. B
4600~6000+ Textularia earlandi — Reophax spp.

(FEAP 1% OBS FEEE D437 Z ik L 7-7Ki9)

Deep—sea foraminiferal assemblages along the slopes of f Tohoku
District, Japan, in the NW Pacific.
Shiro Hasegawa (Tohoku Univ. Museum)

ATHEEZ AV RBES O BB T— 2 BUG~ M =3 '
WAYE (FEXSHR - #hEER) 2 - F 57 ° - SSFEst® -
ik ZE (NEC) ° - EBHRE (JANSTEC - & 78 *

WAL OPIANERED, Aok DR E 7R J0# & R T D73,

ANTHBEHM OO D THDIT 4 —TT—= 7 (FESEE) &l
STHEET HZ LIk Y, EMERAETHEMETE L7 —H2D
UGN ATRE & 70 % Z E NI STV A, JE BIE, Mok 27

(Cycladophora davisiana & Cycladophora sphaeris) \Z-OWTT
© =TT == R A HEOIEO PR ZRZIT, 90%LL E
DEWIEERNE O 2 & 25 167 B2 (201842 H, EEK
) TG Lz, ZOISHNSEREZBE LT, HkOMEET 1 —
TT == S CRBHIEL, & HICEHERFOPEHEE T — 4 &
BS54 2 FEOHE 1T -7

AW CIE, WIS F OB OIS A A BIICHIEG ¢ & 2 EH)

X-Y AT — AP X BEEE [Collection Pro_tk) (A 7 @H#R—h
) T4 —TT—=r7 V7 =T [RAPID BEWSE ) (NEC
) i ST TRV AT A BB L. ZOVAT AR
HZET, ATV EDT VLRI EHBTATF YL, £

EENAME 2 ORI HOW TR IR 2 S 925 2 &3k 5.
ENENOBEBEORIAX, FRNIT 4 —7 T —=2 7 T L=
BET NV X FES BEIIHRI S D.

TAREBRCIE, W L7okif-% N LA SEAT L, %RDE CHET
—HROT A hF—& & UTHERT Mg A 55 Liz. Actinomma
boleale, Larcopyle buetschlii, Cycladophora davisiana, “ it
D, BIRRIf-72 E DA T Y —ZXK 5y U CHOSHE T VA R
L=t A, #iliT—4% OB\ L. buetschlii DIFEFHRIL
HI8ONT, AT —H D72V A boleale & C. davisiana % 60%
REETh o7, BT — 2 20T 72 E LTI DIEERE &
LIIUZL, EDHBIFERD D ZNENORENBE 2 AL 2 Z &)
TE 5. Fio, EEOSEET NV ELEICES Z LT, K%<
OFEFAOIPE B RANATS Z EBAMETH D, BUE, e
TOERZAEE L CHEREOERT — % i Th 5.

"Attempt on automatic collection of radiolarian assemblage data
based on Al (Artificial Intelligence) technology
Takuya Ttaki (GSJ, AIST), *Yosuke Taira, Naoki Kuwamori, Hitoshi
Saitoh (NEC) and *Tatsuhiko Hoshino (JAMSTEC, KCC)
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Saito—Kato et al. (2015, Jour. Micropaleontology)|ZiL, 1HZ=
30 FEMOEEMICRBIT HE#B (Praestephanos suzukii (Tuji &
Kociolek) Tuji, FRARFrA V7)) OFREFME LM &
DR HE S T3, T720bh, ERROEREFN M biX—HET
1372< . SIEIOFRINTEI LS E OB (9 19 T4EmL K
16 AR, 9 12 THRD Bd 0, T b ZERRUCHEEREO R
BERICE L LIz B2 Bbivs, 3D D LYHOO 2 [EOE kL,
FEROF LD B HERICO VL OFEDRADTH Y . Ff%o 18]
IO REROIERTH D,

A DIX, REFI Lo 5 HRKEROHKIZER L, £h
MIAIROZA E BRI B D E D MEMRFTL T D, FilxiE,
A BIAHOFHFNEERRD 1 FUE, KRR T OB & 7eskasti 2 v
THIEEREECHIGH L, B0 EIRRHZ IR 2 E CIRIRT 5,
ZDO XL DT, KRALOEEERE T/ NUFELZ P~ COKERH 0L 8

F O BREBEDORFIZBWTAFITH LD Z LR BTN D,

BAEOEEEWNL, KR 4m OFFIH & /KT 50m LL Oz % -4k

A05

THER S TRY . KEMIZET D2 EOHHKEHRRE LY T
BREEMNIEE CHERF SN TV 5B, — 5T, lROEEMIIBVT, K
TENBIIEL 0 b o722 B, KIEHYE R OBREEINEE L a]
HEMEDN B %,

ARFrA Y T OREYGITR 12 FERORSEREA M OEE v 12
oz, A=V 7 a7ikld A 2k TOIZ Liud,
TER T OFE RS, ZOEITIRME L & BKBEOBINAE LT
LHEESND, IBIC, FEinzEkEcAENEECBO T,
Z ZITHAT DN DTV Z OFEFEL ORETG . HEEC XL 5
B 2K DR DG ST D, E 72, HEREIRFO/KIE L TR
EOMBIO® % b FHEA I, #9 30 THERTOEYERHI C 20m & %
BIKIEOBERITHR Y T HMATRD 5N TS, AEETIE, Zh
D OBFMFE 2 3H L, WIKE L KIBEREOZLEZH S L, A
REAA Y ORI L DRI OV TEERT 5,

!Cell size enlargement in Lake Biwa with reference to lake level
changes

Megumi Saito—Kato (National Museum of Nature and Science),
%azuhiro Toyoda (Hokkaido Univ.)

JEEE R B AT R E IR REPIR) FEA b L L - BReEL s

AR 1 (LK -3) 2+ /v R (X - 1) ° - ok 2 (S%TE)

CER BA (SEWE) - M BR GELEX - £ - AH &
(kX -18) 7 Ets 5 (Ex7 M XREERS) °

AbHEE A BT AT 3 2 MR TR RPN | > & (IR AR M B
{ba%ZET 585 50cm FROWEE (2=7 7 v 1F) AES
THEY (EHED, 2016), ZOfE XY 2016 4N [HLEKIT X v &k
HOHERDS 1 EFR R Sz, ARFIECIEZ IR OERL & S FERE D[R]
T, SNITGREEER & CT A T L A PREREED T L 0 1T -7,

MEAROOREZ 38 = OBIERHE W, HEAROMEHIE ORI 422
EOH DT> TS Z ED D, MERITEHET OHETHY, RO
HFRSEOHSATIH D L RE L. CT F—2I2 k5 &, HilE o
EREEORES, BROKENE, FEEOFHEMOHATH D L5
Z BTz, F2 2 OHERNERODOR X 228 oA RB IR T D 2 &
Mo, AREARIREEFEMIEO L OTH D EFE LTz

AFEAITAR 89m 0, PRI EOBIEE £ 2 Hs. Rk
OAHFEIORIENS1E, LLRICHERT S 5 Zv—F oFRLL Eo
ERIFSES I ST D, AEADR S LEEO-ER H/L ) #30.63

A06

LHIHRICENWZ &, TUY /BN ES T 4 T hador
AFINESND . AHEOBEE ORI Z TN TWDIFEL, F
= R |G ORIAE WD, AEATH MRS CH Y, RS
HAESR N e~ AV oV AR E LR D. £, 747 /o
A FRIORMEE O, JERE H/L B, BEimmOMY i, i
M, ORI AMEE Lz, HEHATOREICIIRA ) H S
HOD, AWIETIET 4T ) oA LRHTERT 5 &k 7-.

ZNETHARENO QREgEHOENSER LT 0T /Y
WA ERLE SabalE, JUNDBHALE TR 4 » I biis S
TEY, WBENSOWEITOE 72D, a=T 7 OUFRREN S D
FEHIE, ERRCRES AT 2B &80, ZORMROWBERIIET 4
Z 7Y VA EREAUTIAS Y AR LTV RRER B 2 Hhb.

'A theropod remain from the Upper Cretaceous Yezo Group,
Haborogawa Formation in Ashibetsu City, Hokkaido

“Hana Suzuki (Hokkaido Univ.), *Yoshitsugu Kobayashi (Hokkaido
Univ.), Manabu Kano (Mikasa City Mus. ), °Tomoki Karasawa (Mikasa
City Mus.), ®Shoji Hayashi (Okayama Univ. Sci.), ‘Akira Ota
(Hokkaido Univ.), *Tsuzumi Miyaji (Prep. Natl. Ainu Mus.)

EUOIEFITER Khavirgiin Dzo @
FEEERNSEL L KB EHEOITH
FIER (LX) -Mainbayar, B.’-Tsogtbaatar, Kh.‘(IPG-2E)
- EABERER S - BEXXRME - AR - BEEXE® (ALEX)

2016 O IIBLBRF—F o IARET BT I — s
SRR (LU TR SR8 IRV I B IRE
H#B> Khavirgiin Dzo L 0 IEFITIRIFD LW RSB E R E A (B
1K) D3I, 2017 FEOEFERREIZR T Z OHURD EH LA

(et AN (S8 72 5 SR AN 2 =8, &3P 42 1) B % 5 #ie L
T-ATH 54 L 7=, Khavirgiin Dzo |3, Nemegt Ji&§ 43435 Shar Tsav
MHRPESHHI 7 o, Baynshire B4 3% Bayshin Tsav 2> 5 ALPE )7
I3 Tl INET D, JBFANLE ST ITRRTT T 5.

HHGET B IUEHID 9 B b IRAFO BVVERIO EHTRIE 106em, &
FIlE 77cm TH 5. JEFAIEIL 102 em~120 em#EaH TE(LT 5 Aille
FFE RN Ko TH—"—F o 7 SNFRTF L TN RIS
220 em T 5. BIEDIERITFEILIRT, S JSRO% 1 18, 2 2
18, % 3 FRONUEN LN, & 4 FRHEITIEA00M< 22, 55 5
FRIZE BIZ8. 2 s D ZFZRED & FIBREMI 3 [ K O
JEE & HEE S D, ARPEHBICITV Y Shar Tsav A1 UoEL L0 |
ARSI IS FED titanosaurid OEALANRERA I TEBY, £7=,

Jekea —u v TR SND titanosaurid D JEFT & AEHNEER
KOEFIOEREN —BT 5. 2N OFEN L, RKITHNIZ 5 Lz
titanosaurid (ZJ& 9 A EIBFEMMIC L A D EE 2 5. Alexander

(1976) DFHFHAUC K DHEEBENRFEITRFH 1.6 kn~1.9 kn T 5.
F 7 R 2 T2 A RSO SIHBEAHEE SN D, Al
TIATEREI R L 40 © & RE HMEL, Gauge IZHFRETH LD, &
FIEANKRE <ATHIOIRIZIA. 260 2 L IXEFE o B i%E
REHME A CHEBIRET T 23 SMIA~OPFME L TNz Z & AoRmig 5. I
JRITPANZ R E B LTV D, 2D 2 By Gripping (GMil)»
LNZFED>TRY LD X5 2No#&) BNExIhd.

A SR TR O FEIEYED I A H O T 7 IR LT
W2 2 L DFREHLTH O FEIPE O ERAS, E XMW & X 2 5 A RER
hEETHETEETHD.

'Large Sauropod Trackway from the Upper Cretaceous of Khavirgiin Dzo,
South Gobi Aimag, Mongolia

2Shinobu Ishigaki (Okayama Univ. of Science) * *Buuvey Mainbayar
“4Khishigjav Tsogtbaatar (Inst. Paleontology and Geology), * *Ryotaro
Nishimura * °Sayaka Tsutanaga * ’Shoji Hayashi  8Mototaka Saneyoshi
(Okayama Univ. of Science)
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EUOIL - TEMERA Y FEMOBRERIMER :
WA - HIREFHES
FEEKX (bX-H) 2-/MRRER K- 18) ° - BEER b
K- ‘- BpAZ (kX - #) ° - Tsogtobaatar Chinzorig (b
A -3 °-Khishigjav Tsogtbaatar (& - fEF7HTI—) -
Anthony R. Fiorillo (RO—BEHAFIEYE) ©

LAV ERMEO R A 7 R LA PERIIZ Y, v T
v Mg (U Camp.) &RAZ N@E (U Camp. L. Maa.) 23EHIT 5.
Z OFEHNT, BREDFANLHET H T L THHILHN, BEMEAIZ
FSEAERET - IEREEFN TR IAAE L2\, ARBFSE T, 2k
{bARLHET DHEOSER (Fl—EHE) [CERE2 4T, B oRE
Lzttt BB b S < BBt Lt L7z, &6
2, BEMEA DOV A R34 B B ORE DA REA T LT,

ISR A LK 50 [ @MbAls, b et oL
B}« FEIHYE - BRI O 3 & 1 TS . BIGIERe 2 b oD
SEMEA DR T EMIREORERI IR A 7 NEOBALAD Rk & FE
3%, BEFOEG I ERGENEROK 8 Hl% 8, WARRGE
ISR oY - A SV AR

A08

BEbLELENHLEEHR AT e oL 2RO L O
(ichonotaxon Hadrosauropodus langstoni \Z¥E(E) T, [Fl—ffT -
@ CEBET L L bHDL I LMD, FNTITHL T
FHEMEDVRIE X35 . BBROY A X545, R A Z NE#O N e
VAR OEEREEE, HRA E R TR S D 2 &b ot
F 7z, [N R ey o L AR RV LA EH (EREEEREED T 7 A
H e B N VL BEBREED AN, e ML UTE) bR LIz
2, RAT NEMOTA XGAE, FREERO b o LHEPIL TR
O | AEAEERERRD S DB Z T N L ERY. 5T, B
D HOUE, INUOEROEIG 2 < | BYGIZ X 28y MEOFER L
25, TOZEPD, AT REMON RV V2R, BEEED
KOs M TR <, BRI CREEIRANE & I AFE LB
BECAEIL L QW ATREMENE 2. b,

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

2 Judai Nakajima (Hokkaido Univ. ) ,* Yoshitsugu Kobayashi (Hokkaido Univ.),
“Ryuji Takasaki (Hokkaido Univ. ) , "Tomonori Tanaka (Hokkaido Univ. ),
Tsogtbaatar Chinzorig (Hokkaido Univ. ), ’Khishigjav Tsogtbaatar (MN Acad. of
Sci. ), 8Anthony R. Fiorillo (Perot Museum of Nature and Science).

EhEEORBECREMIZDOVNTOHEAOFRASG : €I,
TERMERER A Y B REBOHE '
Tsogtbaatar, Kh. (EVINHET7THT I —HEYE - hEEHE
) 2 EHEAN (BREXFERSESR) °

S EPEEO A AR LA PER Bugin Tsav OHVEIZ-DU T ZEH
BEEEANTON E1To 7= ZOEMIZBT AbaEaaEoE I
DN TDFRIROD 1= DI 28 BB XA NI TR CTH .
Zerh B E G LI IE RIS, BUH COMEMA TR LW &
O - 520 CTH D, FRS, PERIZRERI/0EE - 7 & 20E, 2 BEE
2B TR AT RE e HUF8 D B OO OTFETE, 1T CE 5. &
7=, W AR OHEFE A HE & BT B KL O R BB O B5 T

SERNCRRRRATRE T& D W) HIEJE D86, 13 < BRI AERRIE O I,

TGt | DM T AUIEEE L <, & BB RS ER) TR L Tna &
Bona5E1%, HFEIIILIZE{LT 5. ZOHATYH, EHhEEE
FIAT 5 Z LIz Ko THIB DOBIRL 2385k U, JTiEEER C Rt
L, FARRBO@EE D2 & BITHAWD Z S Lo T, BRI
FFESOA B AT, HEFE S 2 R FTRE T h 5.

Bugin Tsav, Bugin Tsav 11, Gurilin Tsav 2M{& 4% Ingeni Khobur

A09

FHBACEGET IR O F P HIE 2MERL L TR Y, Z s AR L CEE
REXE Uz, EORER, Z OHIRIZ /595 Nemegt & & XDk
B DORERBI O LA ST, 2 3 EHICHOART HERR 5
AR AEICH I S 5.

D 3 PEMICRIT DA EE T EWITIERL L TR Y, HEREEREE (AT
JID BT LT B, 1) T ORI O AT, 30> 5 76, B
ALV, FH B AL~V S L T D, Z ORI OfEm)IE,
NG 3FEMTIAL TV D.

Z DHMOPERIZERD HITE BT & iR ORHE A, Ao (X
D EFERICATT5) FERIOBE L oD Ingeni Khobur ZHIRSHR
B L O Nemegt ZEHMDFERBED ZFi & il d~5 Z &2 k-~ C, gkt
RO BRBEFIR O 7= O DEGENSEHNATEA .

! Use of aerial photography on the study of dinosaur fossil
localities: Geology of Nemegt Formation in the western Gobi
desert, Mongolia.

2Khishigjav Tsogtbaatar (Institute of Paleontology and Geology,
Mongolian Academy of Science),Mahito Watabe (Waseda Univ.)

ErOdI, JEMERAIEELAER Khermeen Tsav (KA RE)
DHFBESWEE DRR . ZThEEZEFAL =5
EHEA (BEEXZERSESEE) 2 - Tsogtbaatar, Kh. (£
IR T HT I —HEYE - B2 °

SO AR LA PER Khermeen Tsav ORRkE O4E+A &
IS ET DA B & OBURIZOW T &2 T o 7=, Bilth
TOMERET —4% FEIREEE Th b ouriilEtt) & 28 5EIC
L ARt & &2 H b T T o 7= ZoFERMIIE, BRE Mea
FEHENETEH LT A, FALOIRESE D 513 Barungoyot JEIZRHEY
72 RV VAT« Bagaceratops, Protoceratopsidovum A7z & ASpEH
T 5. —H, TO IZRET 5 HEEN DX Nemegt JBIZFHUI72
A : Gallimimus, Therizinosaurus, Tarbosaurus, Tarchia 7%%
MEEHT 5. S BIT, FNEND DI, B LA (58, 7 A,
U=, NS WEED) bEHTS.

Khermeen Tsav 4tV 73 J. OV Khermeen Tsav 11 Cld, Barungoyot
Rt A PEHT DR EJERE & Nemegt MR Z pEH42 AT
BB & ANIHEE LT S TG OFFEE L Z ORI E 2SR RS
— X B LOHERFET — % TR LTRER, B> mE s bam

KEFFOING 2 SOHIBIFFEIRFFUHHE B 2 HiLd.

TRroOFRESE (RRkES g, thiciiidsdE) & BiroatE G
NIRE R DOEESFIIREER & R L, ZDERICHBNT, 25
DOEIp > T HEREEREE N AE L, & JITERT 2 B o - fHORE
FEENILAE LT /RN B 5. FE T A 2L i i ERE O SELI: &
SZEFIZLCALWEICIIT 21 (OfbaE) o Tkt < 4E
ROHEE ) 2175 L THEETHIXLERD S,

Khermeen Tsav OPERDEF

Upper White Bed: Nemegt Formation: Nemegt Fauna

Red Bed: Barungoyot Formation: Barungoyot Fauna

Lower White Bed: Baynshire Formation (Suite): b

! Relationships between lithology and dinosaur fossil
assemblages in dinosaur fossil locality Khermeen Tsav, western
Gobi desert, Mongolia: Analysis based on aerial photography.
2 Mahito Watabe (Waseda Univ.),®Khishigjav Tsogtbaatar
(Institute of Paleontology and Geology, Mongolian Academy of
Science)
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Sx D BTHOTHERMS YRRSNRKESSUBENAE 2. ZOLIREROLE Vv 7RI S A o

DIERIZDONT!
EERH (FALUEX-B 2 TUvy T4V ITa-49> &
IWZT7IY AV RRIUTHERE A—) -4 P HalR
DA G72 Y. P ZANJLIAFX U FUhEEYEE) ° - A—
b D J7UFURNLY (H—OrIUX - IR ¢

DX U RIEA A MO BICIE D KhRE C, BEgETh
B BRAA LTSk, KL okt & INT 240 I LERFEICED &
EBZONTWD, ZOEORAEFHEBMIZL. Rifisirticizod
WIREA LB IME LT b O & ST ba OFEIZ S & D& K s
PSL U7-BREE CUHER B L 0 B2 b S, - BTy i
BIRFEEN D 70 D KSR EHRDLR OPEHIC b & S & FtERERIC &
DI SN, LEESHTWD, 295 Liz—HEo@ithE G o
95, AEIEH T OBMARORIRIT, RIS BRE AN E O & & 2
D bOEETCAERAMALEE 2N DOT L NT AT TR
IZhES&E I T Y ZHIRIZRD S TWD, LInLRNRG,
HHAFEHT OGO & 22 AT R E BIZZ LW, 4EFD
T 2 N BT 5 72 DI & B RO FEIEP RO b TE

A1l

HHEWLaEHRE () 7708 12O\ T, B AEIER ULk
AREREATO, ZOEOYIOEWFIZ DN T OO FEEEZ A
77 TORER, ZNETITERPON TNV =Y 7 T AROT N7
AT A B R LTZIED B\ CHm 7 U7 B AR A
CHABD 2 (L= A FAERAVRFTHTIHRA) LA FER
ENBHET V7 B IO EREEIZONT TS AT 2 U 7 0 AR
DIFE (e =2V I HA), BEORyRBofbazm L
oo TNBOFREIE, BV 7 ITHEIVMBND V¥ U EORIHTE
Frt-OREFHEEMWMIL., ZNETHONTWDLLEICEBE R T
RSN TN Z &2 Tl T VT ICALNSBIARE /D
BN TEATWEZZ LA R LTS,

"Terrestrrial and freshwater turtle fossils found from the Lower
Pleistocene of Central Java, Indonesia

?Akio Takahashi (Okayama Univ. Sci.), *Erick Setiyabudi, *Iwan
Kuruniawan (Cent. Geol. Surv. Indonesia), ‘Unggul P. Wibowo,
TvanY. P. Suharyogi (Mus. Geol. Bandung), °Gert D. van den Bergh
(Wollongong Univ.)

RBhd [BE] EBZFD 1 FUEKEMSFEHIBULESRYIC
BEREN/IALANRST X7
AHEBFE (BB, RAXEF (WAE-ZXB), RAXL (B

X)), ##EhE BSE), #MHE—th (LHE8XH=K), Brian L
Beatty (NYIT) , AMFIT (RK), FHER (BRX) , KEX

(BILX), #HfEd (BFHE) , ERMEMF GREX) ,
REBE (RKEX)

P RFEDOA - BAEARICIE, FUEAEE X020y O]
TSRS - RRUCHRER - BER) IR N 40
T EOHEAERRIDMEE SN Tw 3, s Dhicly, FFe
HARE D TH > 724 ) FEZRFLHIBHR Paracoleperditia
fukujiensis DFEHEAEFAZ RO BEELEEADI GO EEN, K
NADIHZEEIZ K - TR R S 0T 223, EINOREARE
FOMARIAREBUARI DL IC X ) EADTERAMERIC 72> Ty
250b0 % v, 2Ok BHREHIZENSF ORI o
B> T35, 20—, K OREROGES RO S
TV B EEHEA % ERIGAMBRICHIC T 5 2 & CRIZERMTIE O
WEEADIE DD, BEAED M5 & L TARINAEA DI 7,

CO—BlE LT, WEHEAEARED & HEO KBRS & FREE DL

A12

TREBASTARZHR L0, @2 HET5. 20
LA D AiIEO % E H & L, X EBIcEHp 7T HA -
FEAFLZD IS, ZofbhIcfbEd 2 EiERE IEEL, FEH
D - T7—=hA7 - WERED o ERERERE D L, Az A
o TORREAD S L7220 a v & b R 2 Eifi L 72,

FHEMGZH NS ODA v F E2—I2k D, TREOH,
ELTHEBRO T THSNTW 2 b Tz, IS OR:
FIEE S o tohs, % 2 EIHS 2 LT, REEO
Db a vy OFRIEDRER, kb a ik 15.9Ma 2R L 7-,
AR L > THNBET 2 EHRE T 2 L1E, ZDBOEDT
DI CHELTIETH 5.

! The Sleeping Beauty Part 1: a desmostylian fossil re-discovered from the
geological collections at University of Tsukuba.

2 Yuri Kimura (NMNS), * Kumiko Matsui (UMUT, UMKU), # Mitsuhiro
Nagata (Toyama Univ.), ° Hiroaki Inose (FM), ¢ Kazuya Ikeda (), ’ Brian
Lee Beatty (NYIT), ® Hideyuki Obayashi (Kyoto Univ.), ? Takeshi Hirata
(UTokyo), '* Shigeru Oto (Toyama Univ.), ' Tatsuya Shinmura(AMP), '?
Sachiko Agematsu (Univ. Tsukuba), '* Katsuo Sashida (Univ. Tsukuba)

BEnd [BE] IERZD2 : FHEXKENSFHELZULERY(C
BEREN/IALIASEXIT!
WMAAEF (WKHE - BEXE), KF@EF (BHE) , REFRA
(BWWX) , ¥%#ELAE EBEE) , #MHE—t (XHE8LHR)
Brian L.Beatty (NYIT) , X#FIT (RK), FHESE (EX),
KX (BIUX), #ifrEd (RESMIERTE) ,
EWMEMF (BREX) , BEBE GREX)

SR - ECREARRIZIE, SR EE X2 oSk (F0E
TEEFRITAAAE - HECCHRER - TR A) TS 172/ 40 JT
DOHIELAERIMRE STV 583, ZOEEARHI & JHFM ES
DI R S NI aP R RSN, Zofbald, #otT
IR LA EMEEN T Wb oo, Hils e EEETEHEL,
BRIROEE & P2, ZUcIE LB =in richAi o n
5205, RIS N,
RIZ, RHEOKEDIH SN TS 6 |8 (4shoroa, Behemotops,
cf. Cornwallius, Desmostylus, Paleoparadoxia, Neoparadoxia) DRIERE &
JREH 2 I L 72, Z DRGH, JELICAZE L, WINIZZEHI Y 2 third
trochanter, HAEFADHCIIAHNTVIZ/NS 72 greater trochanter 72 &' DFf

B339 2 bDIX, Paleoparadoxia 72V T2 2 & 0> 6 AEEAIZ
Paleoparadoxia Db DT % & [AE S dlz, AERITFEINEA L T
W5 ORI S, KAD Paleoparadoxia Db DTH 5 LHZ 5
N5, 2 FE T Paleoparadoxia JEDRBRE DRHEIL, 3O &
DD 5+ TlE %> 7203, AW & >, Paleoparadoxia ®
diagnosis & L TEFRTE 2FHEHS 0Tk o 7%,

FHRFICE D E, ZOAR TTREAF AR THS L THED
KDy D olnz ohEZ 6 RO 7 d I LRI O
BGICERIN O bR L LHEllZNnG, Lal, %
DRI IR KIC B Nz 729, KERE DSt pEHERNL %
BLUOERHE I Rbii Tk,

! The Sleeping Beauty Part 2: a desmostylian fossil re-discovered from the
geological collections at University of Tsukuba.

2 Kumiko Matsui (UMUT, UMKU), 3Yuri Kimura (NMNS), , * Mitsuhiro
Nagata (Toyama Univ.), > Hiroaki Inose (FM), ® Kazuya Ikeda (),  Brian Lee
Beatty (NYIT), ® Hideyuki Obayashi (Kyoto Univ.), ° Takeshi Hirata
(UTokyo), '* Shigeru Oto (Toyama Univ.), ' Tatsuya Shinmura(AMP), '?
Sachiko Agematsu (Univ. Tsukuba), '* Katsuo Sashida (Univ. Tsukuba)
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Paleoparadoxia tabatai |3E ZFETRKEL o=
de)iiEE (BFERSLEAOEYE) °

(EAEMOIRTEZE 5T, HNBOBEEZND Z L1, TOXNEE
SV IEMICE B X DTOICEETH D, AW TIE, HERERAH
WFEH Paleoparadoxia{tAa DHER#4TH Z L2 XV, ZOREIZS
WCHIBNILE D ETDHHDTHS.

PaleoparadoxialX, AAROHHHEZRET HWALULATHD.
B ERORRAHBIE, D 2 R G Te TEARDPEN LT
5. TNHOHRT, REFFEAR, MR, —LEARD 3EARDH
AT T2,

KEFFREATIAE ) HIEMEE COTITERBITEH L TR, &E
FEARITSAHED DB £ TE, KERE 722 & O—EIUEE 2 FEH LTV
5. ZIEEARE, Hdoft, FEE, Be, KERE, MEHEAEDG
LTn%.  HEE, Brie R OKERE O OB bR % bk
T5 L, KREFFIEAR, BEEA, ZIHEROIAIZELEA TN D
ol ZIEAITREFR « BRI, R b E k)it
ATCOBIZHBED LT, WEARIC NS Dotz Fiz, KB -
WATHIEAR 2 Pl T2 &, RIPJRHEADY £ 72 F3HE 3 REMASARE

HOMIETHY, BLbEATELT, BWEIEROTTN, BIbh
ATCNDITE B 5T, FAFT 2 SEMED B IEKE & CoOmE- R R IXIEE
R THolz. ZOZEND, MEEARNFE—OMERTH 5 L AUE™
B7251E, NLART RRUTE, D ELEZKAENEZ A
A I ANTIEFIA- BT A~O R EIIKD 0, ZOBITBEIZR A TKE
{IBHENS Z LFE)NoT-7259.

Barnes (2013)1%, 5% C 1@ Tdh -7z Paleoparadoxia J&ZO\
C Paleoparadoxia, Archaeoparadoxia, Neoparadoxia ® 3 J&\Z43t
7=, FOHT, KEFEE LT N repenningi. FIZEOMEAZ R
B AT UT, BTN cecilialina Zitd L1-. Z D 2 FHDE
\ZDOUWTUE, N cecilialina DiRvZ A 7%, F7128 3 KEHENE
H L TOZRWEWERTH S50, TV RE R EHRIL, §
DREER, KDODYIZHDRE EDVINS VR EDRHE A BT T
5. AWFFEORBFEEAIL, N cecilialina Dkw XA 7 & [FIFLR
DRI TH D . AMTEDIE, N cecilialina DA X A 71,
LI b, TRUTERELIRLRNEN S Z RS-,

"The growth limits of Paleoparadoxia tabatai
*Hiromichi Kitagawa (Saitama Museum of Natural History)
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{EESOTE~ PEREHE & U S L= RAEA RIE T 2E XL
JNAXF (GURKRR)? - FREES (BILRFEYE, FRAR®

RN IS 00 T~ s R e OB E 2 D1, S E Tl
% < ORI O OPEH N R Sh TR Y, @¢K$ﬁﬁ&
SNDHLONSHIEENTND., ZBITENEIUEHEUENR TR
STEY, 2HIZOWTITTEICHEEE & a5 72 5 B SR
FEOTFENPD, b2 —BlE PO AL CONEEOEEEIEA 1 D
BTN LER LTS, BT 1 FlEBRWTEKREE- T
BY, FEENEEESNDIRESINEF LR R->T0D. TF
D 2HNZONTIE, 1 DiEFEE FEo “FET LR Eni%
FE#ETHY, b5 1 2FFRE O “ B Lo ER»RESh
7L -HBlCh D, EnENET o L, ELLVER L
AL, TREEVERLZ O X0 HIXB0NIRE WD & AR
A, AT ) & TR IR o\ ORI S A e Y
(LN Z S 7= ATREMEIR R S5,

—Ji, FRBO NINIET 2@ bt LR ERE, T
FREOKIERL Y S BHICERTHY, BT TIEZ OFER
IHAREH) 56 mIELISEL T EHEE STV, BB

A15

HTHR ~ IR N CHERE L2 £ B2 D Cn D Z Eb,
TREO 24 & 1% 400 AL, FORRIRIR S 0, Z ORI B AYE
ICBWTHHEEDOE LWEKRLE, &0 A ~DEEE O RN
TTLTRI T2 LRI N,

H AT 2 350 2 b DU R C DV i, IO
FCHEREBR B DR O T C ORISR Thodu Ty, Rif
SR B B AT ISR Ao T OHABEO B AL & #akiE, =
DR & o T- it A ARSI S E S 2 fatd 5 L CH EE
REHFTHDHEEZLNDEDT, 5% INLHRBEORZR L PILL
T A ORI B TR E T 5.

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

BERER LHEEHPEEORTER
TV RTUDLE (FHE) LR
=E ME’ EHEX - BEH

R B2 VR R ) | N TR BRI S D 8 — RSN Cdo 5 e fE e
PEE L, WAL A A PET DERE TH Y . D L HILEHE,
AHEE, B, EEH, BRNER EObaEHAM S (Miyata
etal,2011), ZAUHITFEIZERISFERIT I AT WD, SRR
B DI REAR R S O VR AR (79 49.1Ma ; Miyake
etal.,2016) (Zxfbb AL, M@ ALEROMF IO ARG
BT 2 B ERIARIET 5, AFEOL AT E DRE T,
WETHT e MU U LROYIBIORERT, AKIZIBW TR
FHOAJEFIRHR Bridgerian (RMAAH A~ A EHERT) 225
o, FREIOT U7 TlE, /SF A UNDEEEDRH D DHTH
o7, THUB O HJEHEN G RO/ NI TG T 2 N

;.;._
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U U LBOICARABND, TLOEENHRE L To—FEIE, FI)
FI 7> D55 = KFTH (p4—m3) 28D THEHE BRIEHO—, BHE,

o OKBRE R, i fRE R RS TR ERO A D
HHILD, FIERFNEE 58 mm, K7D ml 35 X OV m2 O trigonid 13
ESR< . m3 0> third lobe [ZFEIIFEE L7220, FBOR bR & S
A% Eotitanops (21275 /INEBIZ L D KEB{E LT\ 5, EAofE
Y Db 5 —FRIT, EEIU N (P4) 72 H AT H AL, JE 2 L 72 metacone
0. EHR7R ectoloph £, /3% A X LD Balochititanops <Atk
Bridgerian @ Palaeosyops O/NRIFRIZH A XL B 0138705, Zhh
X 7T ORBOYEIOREE . BEHERIEE AT V7 D%
JEFF 2k 5 BEAREECH D,
SCHR) Miyata er al. (2011): Vertebrata PalAsiatica, 49(1): 53-68.

Miyake et al. (2016): Paleontological Research, 20(4): 302-311.

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

I B IR DRI RE R AN D L=
“GAE OLBEEIEROERE
FEERR (BEX - Bt - BI) ° - B2HT (KRR -
EEARA (BIEX -t - BT) *

57 B IR HOE O w I« Bl « AT 2RI A3 B eI A D
B, HINZ < OFRFLA PRSI TV D, T H DL,
PAROEAE SNTWD. & ZADNTFEDIIZET, VA FE S
NCW=ERRIBREEO KR LA’ U 27 U 7 ARO L O THD
ZLAIRENT. DT, HRRIERPEO A BB A% TR
FTAMBENECCTET-.

ZZT, ERRBEEOV A R ST D BrE b O
BRI . EMICEIT 2T RIS, (Al AT HHER
WL, OB N REOEEUE B e HEE S D,

ARFEARL, RO BiE <, i & B o R
?39% LTCW5. i, Ipaiyicmds- T LO«Saé*L’Cb Y3

, EBeEEEO L ZATL) e L5, MBI Al
Bl &R E OREAEMHE TR L T 2 &0, ifiﬁi/ﬁ\
LTI/VZC?JVJKT EELHD. AEART, TORE S LRI =

MBI RO LD, GO LD THD. Eiz, LUFORHK
b, VATV ARO L ThD LB ZBND - A
R85 < THEULE L VIR X W ITAAET D LR s ;i
HROR LAY 5 SN 5 SMAL AR5,

IR, R LG aie L TEA T, fiifshTtng
HHREREEED 71 ) 27 U v ABRO KR A (B2 5 <A &b
bEV. —J, BV 3TV ULRTIE, I BRI R &
DHRVDNEIFFRBEORE S THD. LIz > T, AEADHER
DHDOThHIUL, ERLOKRBEEA &3O S D Th % ATREMEDN
. 7272, I—J@@Aﬁﬁkit THERER O FTREME S B 5.

WTr T oHY 27 )y LRHE, I LD WMEDHRT, K
EHICBIT DIHRANE L A L7, 2012w, EnlRERED Y 27
U o LBOERLAE, UREORT U7 IR DRIBOFEE M S
COICHETH D,

1Reappraisal of a “rhinocerotid” humerus from the Miocene Mizunami
Group, Gifu Prefecture, Japan

Tatsuro Murakami (Ehime Univ.), 3Shohei Kozu (Gifu Pref. Mus.),
“Takehisa Tsubamoto (Ehime Univ.)
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Ev\UF EOSEICAVLNEERS S VERRICE T HHE
DORIGEIGR & A RRAER (HZLEY <) |
EEEAN’

<R v A UEHOSBICIE, BE (BEET) L TUE o
FERED LIX LIZBMEIC AW BN TE 2. ZhERE LT, Eh b O
RERIZR TR, SR BRIEEIC ) D M 23l - BT 2L ENH
2. OO OE CHEHASN TE b0k : (1) Wigo 7 aR
—3 3> ; (2) Preorbital fossa DL EALE ; (3) gD
BB 2= AR EE ; (4) BE=FhFEBIOH
BEOTaR—ar; (5) BEOYA X, TH5D.
HHPEFOBINC R 55, XV IRE LI HSRFEREHCIT S, 2y
OOFED 1 {EERIZEBT R 7280 G o8 - cHSBIFRIE, Bl 2 1%
H mediterraneum — moldavicumFET IV RS = KA GRS |22
L7- Preorbital fossa=/MUD 7 v h 22— & HifdiZpo o X Ui
=HEWRFE L EETH D, ZOHERREEL, Tt
TA—T VBB~ LI E B2 O TE L LinL, Uik L O
HESOENL, 7 LH 2 E 3RF LR,

WA OBNT 1 AR — 3 3 U, Bl BRI\ TR A etk

A18

RTINS 5. BHIIRLOFEHE Preorbital fossa I, ZDALE D HHL
£~ O _ R, BIEFEHOEARHSTHD LHEESND. Zh
1%, Preorbital fossa MR E <IEWVEETIE, &5ETA451<, K03
LR ERFOZ LA BT 5.

Fo, BEEHRE - PREOMWT v R — g T, AN A R
LTWD. /NS X33 L b A — 7V BRBEA~ OGS & IR S 7
U TEATREDFGERR LN, DU A i O~ O e E LT
XoTHlr s R& 72

RPN - VR & ERUCHE D U S T e AR — 3 v 2 ki,
B H R OBRBEO S E KR L 7= b O L HEE SN DN, £
DX 7N A —7" 2 TRl UTBREE ) ~ DG T 5 HEeR]
THY, FEPMIEIEAS.

"Taxonomic characters of hipparion horses (Equidae, Mammalia) :
their ecological meaning
AMahito Watabe (Waseda Univ.)

IFBRIERRTMN S RO =T I AROHEIREL 7 OT7IZHIT
BIA I RMBEEOSHE
AATERF] (RHE - ) 2- EESES, (BHE - #h3) ?- Daniela C. Kalthoff

3 4 .3
, Isaac Casanovas-Vilar *, Thomas Mdors

A I R, BUAEOY RO L ITHRRICAER LTz E
Z BT D/INHOEIIETH DM, HOREBNIZEMESENZ &
POV LY SR RBREITES LWzt EZ BT
5. W EMEOLONREho T EHEII S D, KA YDA vRAGE
DA I A (Eomys quercyi) \ZITIHZEDT=O DML L, gt
BINCITE RIS IR DO % &> 7 N —T R8N T= Z & OFE
ELTL<MmBN TS, BIL-L TR L= —7Th b=
I BT, MRETINCAET A U D RBETHE L L, 0% I —o o]
LT TR RINT B3, S E CloidHaR L7z

T VT T I AN BEINHE ST DI 1991 4R L Heiith
WD ET, (EEREEEC, A TR R ATV O Pt E
B BN S oA I RO AW LA’ HE S, KT VT
Pseudotheridomys JBI\ZiTiE T D EHRMIREBLEI RSN, AT
FETIL, IRV SBICAOMST-T U7 O A I AFE L

A19

IS 5 2 E TRABELE ORI LML, TYTOXA
ZFADSARMEC I D BARD A I A bA OEEMEE 7R
HiAR234 2% V), entoconid 234 7 Tl 72 < BT ICHLE 95 posterior
ectolophid (ZEMNRD L) A I ZAFHIITB LWVEREZ L TWH D
LTz, FbEFIE EE X DNDHRT DT EH D Asianeomys &
L0 LA REE R L, AARICEEZ2FBEEE L TR
ETHD LEET D, AREREBE LR ofR, ZoHR
ARPETA I A THTHT AR AN Asianeomys J& & 3 LT 2B 2 Hivb.
[EREROAINFERL, 77 Kb & T52RITHHEL T ienoiz e
EBZONTWDN, A I RO K S A/ NIHFHIEIC & 5T, R
L~ L CRIBENER D IS U721 T 2 2 BRMEBREEAME(E L T
TEHEESND. 7 UTICRW T A I RO BEI LRI
E—2IEL, HAEZAI AL, 7UTICBNW T4 I REDOE
FRMED R b ORI AR LTV 2 E B BN E o T,

'Diversity of eomyid rodents in Asia with a new genus from the early
Miocene of central Japan.

*National Museum of Nature and Science, *Swedish Museum of Natural
History, ‘Institut Catala de Paleontologia Miquel Crusafont, ICTA-ICP

BERORHEHIV Y M)A FUBEREORES
A - RBNNEFN FERELBARLEYE °

TS IRPEEBIC A < 2303 2 e gD 5132 < O EFL
LA OERDBIM LN TWS., ST AR b L ERE L v i
H LTy O IHIA CIRIFO RWIHED B2 5.

AEARCIIEZIXSFAARMNTH Y, SBRRICITSET Mo
BEDFGET D, F2Al ESRERIRI I SIRTER & bICEFIC
B 28, Whdary b RUBITEME & S5 TERER
WaRES. 121 UIEkDr > R ) A RUROBRFIEC W TiEZ
NETELLOHETHEESNTEY (Muizon, 1988; Marx et al
2016; Lambert, 2017 72&), Peredo et al. (2018)1%% > hV A K
UBHZOWT Kentriodon J&%EELe T L— ROINNG T D HAHHRE
ELTHERL TS,

S BICAIEARTIIEVWIR 28D, WIEFEDZER (mesorostral
groove) [ZRI FEHEIZ DN, IRfEKIIEmE ¢ <1XTe, BRkE
RO IR EEBENNTHTEE IE 2385 5 72 & Barnes and Mitchell
(1984) K O® Salinas-Marquez et al (2014) 23544 L7~ Kentriodon
B & RS BIRE OMAR R RO

AEARCIIERRBTANBEE RET D, ZNE TN U IHICE
U 2 FIR AR OFEEIZ DN TIPS E RO /I Z BEhE U 7= i
DR ENTET, EAERTIHIREZ IO F3EE I
TN OND BEE 7ENFE L, T ORI IR CAH DTS
IR FEET 5. 20N maxillary crest LM THL LT HE

W72~ 2 ZFECldm maxillonasolabialis M 25925 Z &7
5 (Mead, 1975), AMEARTHON DWE7R maxillary crest DIEE
b RBETENL & OBERER 72 B D ATEEME R B 2 B D.

LHREREDN DIXZER O > b U A RS LA OREHHE ST
BY ORFNEAy, 2003) , ALEAR L [E—OIERER R A R AR
DS D. T 0T EITSREOEEIZ I TARDS Y IRFOHHEAfE
RICBOWTE SR TH-72Z EE2RBL TS, F2HpEH LT
WHRIFEE B X ONIEAZHOETREFT 52 & T, 2O
FEOIZREM) A X W BAfEIC 35 Z &R TE, AMOIAL & Ik
T B EMFRELE D THA ).

"A new kentriodontid from the Miocene Annaka Group, Gunma
Prefecture, Japan.?Toshiyuki Kimura, Yoshikazu Hasegawa (Gunma
Museum of Natural History)
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Finding out breeding sites is definitely crucial for understanding the
ecological requirements and maintaining the sustainability of
populations/species for the conservation purpose of extant species.
Similarly, locating the previously unknown breeding grounds of
extinct populations/species is a key to providing information that can
be used to develop insightful conservation policies by integrating
long-term perspectives. Here I present evidence of a vanished
breeding site of Parietobalaena yamaokai in the Middle Miocene of
Shobara, Hiroshima, Japan. A critical and decisive feature, the open
suture between the supraoccipital and exoccipital, in one specimen
indicates the presence of a very young individual — under six months
old and even close to a new-born calf. In addition, given the
occurrence of a new-born individual and relatively abundant
assemblage of Parietobalaena yamaokai, 1 propose that the Middle
Miocene of Shobara, Hiroshima (16.1-15.6 Ma, e.g. Itahashi
Formation) was a paleo breeding site for Parietobalaena yamaokai.

A21

Discovery of a paleo breeding site of extinct population/species
should then help us to understand biological extinctions from a
long-term perspective as conservation paleobiology aims to offer new
insights  into conserving  endangered
populations/species.

policy making for

"A paleo breeding site of Parietobalaena yamaokai from the Miocene
of Hiroshima

2Cheng—Hsiu Tsai (Department of Life Science, National Taiwan
University)

MHEBEFXER/ BEF0HRFHa I )—a vk
SHOBELAEERR'

EE—if (Wkma)’ BN B (GTHEEE)’-
BAEZ (BEEE - KB A—9H4 Fos) -
B (MEBEXtEYE—)°
B R B BB WA T, RIENETR A 0 D An D TR TR e S
WE - )@ EEACHEN L, ROWEIKRDOIE K2 EREH %2
LTS, BEBIIFERECHME L 2 migiiar 7 ) —va v
MNEEFEELTEBY (BHT/HhGEEMER), TORENHKKIm
IZET DL, ENTIEHZ AR WKE I ENMOBEEET 5.
PR OITEE R 7 ) — a VORBEFITTCEEN, o
WCEBDILFBREENTWAZ EEFALE (EEIED, 2017).
ZTOBRENHAB MDY AL DOELL BNEETH D Z & 2R L,

FL OO/ ERB LIZO T TFICHE L2 RET 5.

1) FEMEHEXVERRE - &g oERAHE (12.3Ma mit% ; B
1EH, 2011) C, FEFEROBELAIXENTIEZL 2<, £FAE
D& R VRIBEHERE Y b O F & F o EE b A O EHANIXEN T
HEV RV, 2) ALAITEEK 1I0om OREEOa 7 Y — g
WHET D (e b 0% 30 sibl ERR) . BAEAE» O IX b
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WEFE L 72\ 3) AT 2 b OB Z VS, 138 A ENEHE R
LD, ELIF e FERIEE, b S TEE, W, e, Wikl
720, HEE RS 2B OEREZ RT Lo b H 5. 4) {LAITK
B NEN D, WAL LHEE L CTRE 1om L Eoe i H 5.
it OfIE & TAUEKRE . 5) KBTI O R R 78 BE 72 L ARCIR
OWR O F iR FHEEREDAOND. ZhbofbmixwiHicd
D, WKEME T T 2FEORKMFFICLMLSBETE 2. £
EEARE, A= NIZEEID D=0, {bAazHH L TgET
TRV EDOHKINDD. SRILAOREL PHEOR, (baL=
VIV —va YIBROBRRED XY 7 x ) I —OREHE L BT, &
SHORTFE LALBOHE - B RIER 2 EHx ORELH 5.

! Discovery of many whale fossils from the concretions in the Miocene
sediments, exposed on the shore platform of the Unosaki Coast, Oga
Peninsula, Akita Prefecture

% Kazuo Nagasawa (Yamagata-minami H.S.), *Akira Watanabe (former
Akita Pref. Mus.), (Guide Oga
Peninsula-Ogata Geopark), *Hitoshi Watanabe (Akita Archaeological
Center)

*Hiroyuki Sawaki Assoc. for

LE=EREMBHORRILANTEE TORFEIIONT'
R 2 (WK-8) *-§HAEBR (UNKFHREHREDE °

TR UAUNHBL U= B, ARAAIITMEEET 5. AR
1 R RD X D IRINRAMEHECHT 0 7270 D7 W IBIBEN 2 < B L
TV, ZASIEMEDZ 1L, ~VL LR KEHRIC L - T
BAHERELBDEED. —F, ZBRCAD ENATARAFHD
X 9 22RO BT O 7270 D EEA S < HER L, Eid
MRKELLEDD., INOLHEBOINV—T1E, Vo TR, etk
DFERCTRAEHEY) & O L2 PIC KV B LS ST 5. =8
IEFAERBIOZ LR RSB TH Y, FrlEO IR
BN S < HBLT 5.

L RSEVRTTCAOMA D B =B R B R DI, ZhETIC
4B (avsFavhB, IX7VE, hALVE, Ny ¥ B, ~"FH
MR BEARE)ICE T3 D 6000 AL EORBLADREA SN TND.
B, BAREEOLARECTHY, BT U7 THAO =B
B baOEMTH . EWERNGET 2 RIbAIE, Y1 XX
SNV, SPREAEUE L U CEERAOIRD L < RFSN, Ui
EHMMTEINTERBRLEEND Y, HFHREAZ .

FZTAMIETIY, HATIITEZFHE LSRG TV W =84
DOREPRA 2 NF BICHACE S 2 Y TCOOME - REZRAz. hE
TOTEMBIEICLY, LRt ERBERHEICHTR S 51
ABENDONATH 29 EEARZ RNE L2, 20955, 26 AN XS
HoRFEBLO 2 BE T BIZFEE Sz, ZofERNS, 2 KUt
LR T O ZERD BB TR /R 5 H A ARFBn,
W7 T ETHOMEIRT TN Evbmot-. —75, E4RERET
VIR U g bR R AR R IO A SR 528, K
ERERRT D5 Y OIRFENTE ORI TR E B> TnNDH &
WMo To. ZOZEETMHE O AL a2 ADENE Kk LT
0, BT, TnETIFEACHE RSN - T-RBho
LA LB ERRES 5T v AR 5.

! Classification and preservation of fossil insects from the Upper Triassic
Mine Group.

"Nozomu Oyama(Kyushu Univ.), * Haruyoshi Maeda (The Kyushu
University Museum)
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GEREETOFE=RFEBEL YRR IN A HAR (A
B - #%5) [TounT!

FL B (BX-ER 2 - BEHA (EERIBYE) °
- FEIFRRBA (FEET) ¢ - A E# (RARRIEMEE) 5

FEHA, &0 DT IUNDOEAENRORERIECEIE B, 1>
T ARRA R BO T AR LT UITRSN D, D% 3T
HIZ2HFETH Y | J&TE L~V OSHIIR S TR,

2017 4F 9 H 6 H., EE &AL, HEIRERETERTHT O
TP OV EREE 2 AR AMEA DA S TR AR LT,
LREHRIT, BRSREEE GO SACRTIIT T ) o5l &
0. ZOLAIFERBEREL D BSR LI EBEZXOND, el Rgtiun
TIEEF RO KRR & RH EOSR M T, baxs
TR D B OEN L EH LT3R R TR TH D,

(LA DR TBIREADRAY S CTh v | M & 2 BIZE ATV
Do AFRALE, I AOHFEDS X 5 EHIENTHY . HH Tk
B, JERTIEADINER & LIER, 36 LOWIER 3% TRIET L
TREETERIE L T D, IBHORIERIZ16cm H25 Z LAb, HfE

BAROES1T35em BifBICELIZ L B2 BND, EROBERORE
BEWZ & AMEREHE ORI E S AN ERHRORKE S0 b,
AVHABDONNFH AJE (Ocadia) \Z[RIESND, FEVLESERETE
DOINE (PHITPEE) 525 O. tanegashimenis HHRGE STV D
2, WERR LV REWREDERD DY | FEL~L OB
VEETH 5,

SR

SPELIGE » PRSP « EAEIEAE - T IR < TIFERE, 2012, FEBHOETEEAL o A ROBTE
TEREL YHE. AARKEIER 2 0 1 24458 SR PRI, 19 B

Takahashi, A., Oki, K., Ishido, T. and Hirayama, R. 2013. A new species of
the genus Ocadia (Testudines: Geoemydidae) from the Middle Miocene of Tanegashima
Island, southwestern Japan and its paleozoogeographic implications. Zootaxa 3647:

527-540.

1A new specimen of family Geoemydidae (Cryptodira; Testudines) from
the Neogene Nojima Group of Karatsu City, Saga Prefecture, Japan.
?Ren Hirayama (Waseda Univ.) , 3Seiji Miyazono (Saga Pref. Museum) , Yasuhiro
Fudouji (Karatsu City), and *Shigenori Kawano (Tochigi Pref. Museum)
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EXINVERITE - 7S HIRCHHTERTEBATYTR
AIKE YRR DYIEAZEE L R YIRIT '
RIMFET? - AR - THEE— (KBRTA)* - 3 iR (=R
K)S - EBEA (REfEAX) - Gundsambuu ALTANSHAGAI” -
Batkhuyag ENKHBAATAR?® - Dorj DORINAMJAA (£ J)VEIET

7T I —EEYhERZRT)®

AIREAEYHE (RenalcisCEpiphyton7s &) 1%, ek HI—=F « 77
FHRATHELL, W7 THRUTIE, AEYRIED T EREEEE & LT
K UT=. &2 AL EBayan GolUEIIE, ©—F 4 T TH0
7T SROEGEFAG L, AR B EREO VI DR A
MRETRRETH 5. AFEKTIE, AREMAWEN MBI SRtk
(Tsagaan Oloom/&Unit 167)>517; Khomentovsky and Gibsher, 1996) {Z
HH L, MEEIEOREARON R OHIER BB DB L VRS .

Unit 16 T MR A he~ h 74 b (BSK5 cm) 28T/ MR
HAEAS, v —A RAPCETICEET 5. Unit 16 L& A v R
TA M (F m) 2EEHRIEAET 5. ERIRETIL, Renalcis<®
Epiphyton® F 7 ~OFENIE T, FRIHEME 255, —F, &
WETIE, ENED EHF~ORRE - BEEMIL, BRRMEREE 2

B02

T5. Unit17: EIZATYRTA B, FlZA b~ T4 bbb
PAEYPREREDS, JEIEAI10 miZo7 W HET B, RenalcisCEpiphyton®
DR « BEEDEWNI L ST, 2RI A FORBRESL
BEPRARRSTERR SN 5. HEOPSAARNCIT, AIKIEAFEL, £
BELNFETH D, BT, BUVEBIEEREO AR 30NN
R BID.

Unit 16 FERE Y FAECTH A b~ T4 MEIFETHHOD,
KRB EWIERTRRD SR, AIKEMEWIEIL Unit 16 HE5CHY
HL, FRRCAT Y RT A MEEZHEETS. ZoHBUL, HmEIW
WCRFET HAERLA DORE (Unit 14) LHUNERICEREDOZE
(Unit 16 E#B) 1R CH U7, BABMI DO ZARIZ[FFH L C, Bayan
Gol HuskDOHEDRESREUC BB E L T D. T D2 L LF
FEBRBRDOZAL (MEDOHERRS, WHEDLFHRRDOZE 72 &) & DB
PEZDONWT, I BITHRETEIED DR D 5.

'Mitial successions of the lowest Cambrian calcimicrobial reefs and their
geobiological environments in the Gobi-Altai, western Mongolia

Natsuko ADACHI, *Yusuke SUGIMOTO, *Yoichi EZAKI (Osaka City Univ.),
SJianbo LIU (Peking Univ.), *Mahito WATABE (Waseda Univ.), ‘Gundsambuu
ALTANSHAGAL, *Batkhuyag ENKHBAATAR, *Dorj DORINAMIJAA (Inst. of
Paleontol. and Geol., Mongolian Acad. of Sci.)

EHELREDRERE (WU TYTREZH) HLETS
YU IRENOERRR L RFNAME '
TR — (KRR - B2 -3 i QbR BuzEy (K
PR - B!

HELE SO T LRERE (o7 ) 7RE=R) ol #il
faE M DA T K7 N —TIALEMS T bl v T
(Cambroctoconus)HPES % (Park etal,, 2011). AFEE TIE, =8
DPER L FERER B AR, ZOELRE & /PN RER#ES
25,

Cambroctoconus VIAIKEDEHEFT L, Epiphyton T 5\ TGS
W NH TR E T o TR AR PR E A RERE ) o
HERSCEC, TEOJREE OMHREDIR . SHERZR ORI G RN
L, REZERNRE L, EERBNEELELTET D, MIRDOIMUD I
57, WHIGHHEEL, EEO FIERIC TVFROMERE] %
iz T\ 4. [ERORRES ML, B, KEHE, fdTH Efkx
Th 5. MR SH A BB CTH 223, Yo TOBETIL,
ERED DfREEMSC Epiphyton DEAITRIKT % TBREAUIRA 1 R

B03

T4 M HIBRESND. BRI\ AMEE L, BEINMIZHDT )
IZEATEY, ZAETHS. [EROERIIFEHEESCERIZ X -
TERPKREZ. DSWVEEIEF 22m, KEVEETE 10 nnfRE
Thsd. EIERNED 8 SDOMIZIENER S, ZOmiHc TRk
OHEIY | (GEF16 8D AMIET 2. BREERIEIIZ AL H D\ IS8
R THS.
Cambroctoconus VL, BEAIRAT L RT A NS H4E0~ >
MPECAERL, [AEEE | ThoAHREME @, RE S 7P 7
ZEMNTT, HIZRIC K 0 AL, ETmEEET 52 8T
ERBLTWEEEBZ DN, I\ EEGHRROAEHX ) o I
BHTHY, RANER R REEE A2 R ST 5. YO B 7 T
P TEE, AL e AR e AR s U CRESE e v
THEORIR DA 5, JIfaEO THAMSIOMNT) s o
TR E S 2 5 ECHEREHRE 52TV 5.

'Life habitat and phylogenetic position of Cambrian coralomorph from the
Zhangxia Formation (Third Series) in Shandong Province, North China
*Yoichi EZAKI (Osaka City Univ.), LIU Jianbo (Peking Univ.), and
*Natsuko ADACHI (Osaka City Univ.)

Timing of collapse and recovery of land vegetation and marine
extinction at the end of the Permian'

Md. Aftabuzzaman, Kunio Kaiho (Tohoku University)? - Li Tian
(China University of Geoscience, Wuhan)® - Ryosuke Saito
(Massachusetts Inistitute of Technology)*

The largest mass extinction in the past 500 million vyears
occurred at the Permian—-Triassic transition and eliminated >»90%
of species in the ocean and ~70% of vertebrate families on land.
However, detailed timing and relation of land vegetation
collapse and marine extinction are not well known. Here we show
the marine extinctions occurred between collapse and recovery
of land vegetation within the end of the Permian 110+65 kyr
interval. Our results on organic geochemical and paleontological
analyses from Liangfengya, South China (shallow nearshore
eastern margin of Paleotethys) indicate that land vegetation
collapse and marine extinction started at 251.99%+0. 04 Ma and
251.94£0. 03 Ma respectively. The land vegetation collapse and

the start of shallow marine anoxia coincided with the negative
shift of 6 "C,, in the C yini zone followed by the marine
extinction in the slight increase interval of §C_, in 5035
kyrs after the land vegetation collapse. The recovery of land
vegetation occurred at the Permian-Triassic boundary in the
second decrease in § “C,,,, 110265 kyrs after the land vegetation
collapse and in 60%30 kyrs after the marine extinction.

L IAERIZE 2 B LA & LS & OV IR &
1327

SEAAR T TET v F v, WK GRILKS)
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Terrestrial collapse and cyanobacteria blooming spanning
the end-Permian mass extinction
Raman Biswas, Kunio Kaiho (Tohoku Univ.) - Ryosuke Saito

(MIT) - Li Tian (China University of Geosciences, Wuhan)

Previous studies from marine sections show that terrestrial
ecosystem collapse induced extensive soil erosion and widespread
cyanobacterial mat occurred during the P-Tr biotic crisis in South
China'. We studied biomarkers at a non-marine section in South
China, spanning the end-Permian mass extinction, for the detail
investigation of the terrestrial biosphere changes. Our biomarker study
shows that collapse of terrestrial higher plants and cyanobacterial

blooming coincidentally occurred followed by the §“C., negative

excursion coinciding with a soil erosion event, which was followed by
complete devastation of land plant during the end-Permian critical
interval.

B0S

The high n-C+/short n-alkane values and the high value C32 2a

methylehopane indicate the cyanobacterial proliferation and the
stressful environmental condition, respectively, during the terrestrial
higher plant collapse. Hence, the terrestrial plant collapse might have
produced the stressful environmental condition inducing the
cyanobacteria proliferation in the lake and the surrounding soils. The
high value of the ratio of dibenzofuran/phenanthrene showing the soil
erosion events and the last appearance of Gigantopteris flora’

coincidentally occurred at the negative shift of §"C.., suggesting the

extinction of metazoa.

'Wang, C. and Visscher, H. 2007.
Palaeoclimatology, Palacoecology, 252,291-303.
2Chu, D. et al, 2016. Global and Planetary Change 146, 67-88.

Palacogeography,

ETFRESEERIBT5EERLE/ X7 /Fa—A=TY
R0 0AE2 : EFSZR BRI AR HI5TE (10DP) 55 369 IAEN TEME'

EBNIE (#RK) 2+ SHLFEKRER (#RXK) *-L.K.0 Connor (Univ.
Oxford) = B.T. Huber (Smithsonian Inst.) + R.W.Hobbs (Univ.
Durham) - K.A. Bogus (TAMU) - IODP Exp. 369 SEfAFAZEE *

FERSEHE RS2 5 (IODP) 55 369 Vil (EXP. 369) DEE H (1)
D—2IZ, M7 T AUERMEEERICIS U DR E FA 2(0AE2)
DOWRNEERFT SN TS, A CIIRA—A R Z U T, *#
T VMR B IO F 27 U A MEED 5 YA MUI1512-U1516)IC
BOTHHISEIEI TN . 209 bt/ ~=7 /Fa—n=
7 VRO D OAE2 FR4JEYEIL U1513 & U1516 TlEUX Sz
(Huber et al., 2018, IODP Exp. 369 Preliminary Report).

PALAAECCTR D SA F T2 OT SERUSTTIZ DV TR OO i [
PRSP A4S U745, U1516A 3 LUV C IZEBW TR
RBEFRINIRELT 7 2 91— 2 A(CIE) M HER S 41, OAE2 FH4fEHEN
[FECE 7. AihORFEMITIRIBE A 30%5TeAs,  FERERE T
THif S D CIE O EHEE SIERMBE A2 EE R0

(Carbonate-free interval : CFI) . FEH (C HilEE CATHIR R (BT 15%)
ZEteBOEN, CFl O FES, CIE Ok FEfhI ThERshiz. =
o ERBEOEMITZ UISI3 O A, D D2 hole THfGRSN TS,

B06

BAEFEUL513, UL516) O AT HEIIFHAL & Joides Resolution 75| 2R E S 41
TV DRI E /o HT i E (Source Rock Analyzer) T3 L7-fb, 7k
FEEHD2Y 500 2BX 5606 Y, i b REHOAHY D ER
R T D = L3l o7 — 7 TR CFLHEIT (R R
) HOFHREL, A= rad e YT LD ThHoT.
TS DMT T ARSI IS S RSV OAE2 HERIMIS,
Z OWEEAY OAE2 175 U CALERROIRARE & 1372 DIF D55 &
WA LTz Z & %757, Hasegawa et al. (2013, Palaco-3)i%, 7>>TC
KRR HTIC B > 7o = 22— —F RO OAE2 F1 4 JE v 4 34
L, CIE IR 2 FE L L TUnd. URRE0D 2 RRPEDR
HIREAEEL T, U5 OO OAE2 MW 2% Z LI,
RN 2 MRRE S F 72 7B ENTWD Z e &R L
TV %. I0DP EXP. 369 ORHEERIZE TIXAHERA <2~ & Zh Bif
FEOM HAEIC DWW THIZEREED B D TETH .
" Cenomanian-Turonian Oceanic Anoxic Event in southern high latitude of Indian Ocean: preliminary
result from IODP Exp. 369.
2T, Hasegawa (Kanazawa Univ. ), 3 K. Toyama (Kanazawa Univ. now at Univ. Tokyo), *S. J. Batenburg (Univ.
Oxford), H.-J.Brumsack (Institut fiir Chemie und Biologie Des Meeres), R.deM. Guerra (Univ. Vale
do Rio dos Sinos), K.M. Edgar (Univ. Birmingham), T.F. Edvardsen (Univ. Copenhagen), D.L. Harry

(Colorado State Univ.), S.J. Haynes (Univ. Missouri, Columbia), T.Jiang (China University of
Geosciences, Wuhan), M.M. Jones (Northwestern Univ.), EFRE—ES  (HK « R&UHEEND , EY. Lee
(Chonnam National Univ.), Y.-X. Li (Nanjing Univ.), K.G. MacLeod (Univ. Missouri, Columbia), A.
Maritati (Univ. Tasmania), M.J.-M.L.J.Martinez (MARUM, Univ. Bremen), M.R.Petrizzo (Univ. degli
Studi di Milano), T.M. Quan (Oklahoma State Univ.), C. er (Univ. Louisiana), L.E.G. Riquier
(Univ. Pierre et Marie Curie), G.T. Tagliaro (Univ. Texas, Austin), M.L.G.Tejada (JAMSTEC), C.C.
Wainman (Univ. Adelaide), D.K Watkins (Univ. Nebraska, Lincoln), L.T.White (Univ. Wollongong),
E. Wolfgring (Univ. Vienna), Z Xu (Institute of Oceanology, Chinese Academy of Science)

AEfLt/ Y7/ Fa—O=7 UHERD
BEATE(SHERICH T2 BELTE)
TNEEtEEE - RO - BHERF (RRKE) 2+ James Crampton (GNS
Science) °

Al ) ~=7 v/ Fa—a =7 (C/T) WA I, ARl
WEAECIRIRIC, M BT R (EUE) HHERT U 7oV s
A 2(00E2) BVE U= Z &b TS, ZHUEiEZ 100 Myr T
HERDBRFEIEER DM HIRTEL LI A X b 1 D TH Y, HRE D
HERE D> DEIRI D 883C DIEA~DT Y A J— 3 A(CIE)SHER &S
ATV D, OAE2 (Al L 72 B AT i STV D 01, BEE

5 OHERS R CRERE S S ALRPTERCT T AEIHEA P Th 2.

ARFZETIEATZ OAE2 D WEREEIC B 2 35/ e FEs T T
TR VNFE BRI EE O AOFPER ik (Sawpit Gully: == ——F 2 R)
%o, A T — T —(FEREEA Y T DB ZEEN ) i L 72,
ZORER, WEOBUEITIREAE KT 7RE R/ 5L OAE2 J&
¥ (CIE 7D S 415 OAE2 DFEhiib) Dl M ChoB(ER
FRED AR L, T O T OAER J@HsR LER > Tiha 14l
DB FRILHBREE A~ ) L QN o T, BB, RO ) %8 3%

JE DA R A S35 Too-steranes(C27.20) B(Cao off hopane CHUE
1, LUF ZSteranes &7t 9 b, RER/ SAFE L L L2 E# A L
7=, ZHUTEBOMES Bd OAE2 RFOUHEOEM LR eikre 2 21k
SHHIENIRER TH -T2 EEREL TS, £z, Thth
Rt & HEE O A OIELIR & 223~ Caraoa-sterane, Casotoo-sterane 0D =
IFNCTZNT B ZNENDD Y BV ME 2 OFRBHIE T 5 HFRUA
T Cao/Ca7 Sterane & FL3)E, OAE2 FHXYJE e 52> B FPEIZ AT T
SRR SR E OBIE DA U, EECHOERRIE L. =
D Z L1 X ZSteranes DIV ONEHEREM 7T > 7 N AL D —IRAEFE
DD ZIR L TND Z & 2RSS, 20 OAE2 JEHEND—IRAERE
YD IE, Hasegawa et al. (2013, Palaeo-3) Tr S AU {MHEEHE L
AARPEHIXE & IR Cd 5. Sawpit Gully CEUR S Av7z—RAPENE
DEF LK T XA 32713, Pearce et al. (2009, Palaco-3) T/ S 4172
Eastbourne OH{ LA E IS — AT L FEEI L TR Y,
RERIER N — A PEMEIC % -2 QO RTREMENE 2 L.
'Paleoceanography of southern high latitude Pacific across the
Cretaceous Cenomanian/Turonian boundary.
Tomonori Kato, Takashi Hasegawa, Akiko S. Goto
Univ.), ° James Crampton(GNS Science)

(Kanazawa
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NFEREERRICHHRTHERAIINZF-X—X N EFT
UREIZRET B AR LAY
HEEY - RA)IE - ST - BBt (&RX)? - sFEME
(BFEAAX)° - Jim Haggart (h+ FhEFAEAm*

B TR T RO IR IR O T 2 ML L= 2 & 2
HEENTWA (Friedrich et al., 2012, Geology). L7A»L 4i¢ofE
SRR DR IR UK IEE OB A IR 2 B T Afgei 3t
D2, ARFZETIE A A~ — T —Z FO Tl BRBEHEE 2l
7o AWRFECH D B FH DR— 2 =BT D FE AR O
WA =T v —A R e F T UPEISATHIZE (summarized in
Enkin et al. 2001, Can. J. Earth Sci.) IZX2UEE RV I A X
SFERDY 0. 6%AM & R TH 0, WERBEIF AR L QD 2 e R
Wifr a5, &2 TARIFZE I RO _EEEAHRIZ OV CTaEHIER L
HWFIEEAT, ETEDOL D 2ot S, BREESHA
RIEEOFREZHE L, TEMICTREGHIZ1T> 2 &2 Bd.

15 OIEEREHZONWT Y7 mu A X & O TR 21TV,
REWIRRA KSR KOS ERRERALAKE DB S22V VT GCMS 4347 L,
RIEZEITIR -T2 FTEERE OFRIECT®H 5 af~Cyhomohopanes 12

B08

X0, BEloE b A MIREBREEL 0. 6%RWTHDH Z LN
R ST, AR SBER DL - H I 5 FdH nralkanes X Cy
sterane ?® Cysterane (ZxF9 DEWEERR E0 D, B HHHG S
NI F~—H =1L, RIFO BRI BRI
EENRTWDZ LR -T2 HEFBRE OB LETIREZ R T
pristane/phytane A3 E <, F-ELAIEREE F CIIRAE S a0
Cshomohopanes bR TE 7o 72 2 L BFLR7REREE FCOHE
FERHEE SN D, HERRACKREE S IXmEMIChRT 5
retene °simonellite, ANEZAFEIZHNT % perylene 72 PRSI
T2\ T — I =R A T b AR S Tz

SRBITRHRER 2R L, BEE EFNICIEA TS ZER, &
FRIREE DO 2AT ORI AN L E F IR L O O EDTR L
ORFTEHED TNETZNEEZ TND.

Organic geochemistry on Upper Cretaceous mudstones from
Canadian Pacific Coast.

’Arisa Yoshikawa, Takashi Hasegawa, Akiko S. Goto, Yuya Iwase
(Kanazawa Univ. ), *Kazuyoshi Moriya (Waseda Univ.),'Jim Haggart
(Geological Survey of Canada)

AR SR A RSP OO £ R & A DILT
2y
REFE (LEREA - REE) - SUFUX - Ori—k
(@RA - B) °- REHT GIRA - )

S BT OB O 45 pERN S PEH L7 BibfA &2 R
T DUARE A MEt L7z, & EBOFEMRIL, A OTE ) HE
HEENT I ERE A ST U755, 52 Fisenackia margarita D35
M2 e Enh, BT 0T 4 7T o~ 37 4 7 > ORI
LY STz, F Tz, AEOHKEITIREE A O B (Amano and
Jenkins, 2017)7>5 /K% 200~500m & HEE S 5.

BUERIE SN fb A RICIX AEfOBEFfEE LT, ZHETIC
e STz Acila (Truncacila) hokkaidoensis, Menneroctenia
plena, Pristigloma? sachalinensis VAMI % Propeamussium
yubarense, Myrtea ezoensis D3adéb b=, F7z, BIFIREE L
C Ezonuculana, Astarte, Kangilioptera, Biplica 73gdh BV~
(Amano and Jenkins, 2014, 2017; ASHFZE). JRAEME 4 HC0A0H
JEVEDAEREEAMENN Z &1L T TIZH H AL T S A3 (Jablonski and
Raup, 1995; Jablonski, 1996 72&), {HFETH Z OBAINH B

B09

7. 3BT, BEEEOERAA LA T, AIRCROMRER T
W EEARTIRNW 2 & AR S LTI Y (Kaiho, 1994), [FlERZRE
A EEACTHRO BN Z LT85,

—7J5, Tindaria, Bentharca, Poromya, Neverita, Admete |X1H5}
Bt O AFTE L E A BN L7z (Amano et al., 2015, 2016;
Amano and Jenkins, 2017; AHFFE). F72, &Hi5? Buccinoidae T
& % Urahorosphaera kanekoi & #2¥ H AL TCUv5  (Amano and
Oleinik, 2014). L2xL72235, "RHMAHIHELAREO L F A RRERIC
515415 Bathymodiolinae <°Vesicomyidae DAL R H9, Hill
FEOAL A RREEEIZERD B VD Thyasira<CMyrtea B PEH L T 5.

Mesozoic relict species and the oldest fossil records in the
Paleocene wood—-fall communities from Urahoro Town,
Hokkaido

eastern

*azutaka Amano (Joetsu Univ. Educ.), “Robert G. Jenkins

(Kanazawa Univ.), ‘Hiroshi Kurita (Niigata Univ.)

Lucinid bivalve fossils from Miocene hydrocarbon-seep sites in
the Hawke Bay area of North Island, New Zealand'
Kazutaka Amano (Joetsu Univ. Educ.)? CrispinT.S. Little (Univ.

Leeds)® and Kathleen A. Campbell (Univ. Auckland)*

Three fossil species of lucinids are recorded from lower to
middle Miocene hydrocarbon seep carbonate deposits in eastern
North Island, New Zealand. Three species of Meganodontia,
Elliptiolucina and Lucinoma are proposed as new species. Of
these taxa, Meganodontia only occurs in the Thungia Limestone
in the southern East Coast Basin (ECB), a Miocene forearc basin
of the Hikurangi convergent margin. Elliptiolucina occurs only
in the Bexhaven Limestone in the northern ECB. Based on the depth
that 1iving representatives of Meganodontia and Elliptiolucina
are found, the difference in the fossil faunal distribution can
be explained, because the seep deposits of the dominantly
micritic Bexhaven Limestone formed in deeper water than the
seeps in the sandier Thungia Limestone. Among the lucinids,
Meganodontia is one of the oldest records of the genus, and its

distribution has shrunk from worldwide in the Miocene times to
only around Taiwan today. Elliptiolucina is the second oldest
species in the genus. Since the Miocene the distribution of
Elliptiolucina has narrowed but its habitat range has increased
to both seeps and sandy environments,
Philippines.

mainly around the

' 22— V=7 v NLEOFR— 7 BINEO FHik D 2 4 8K
IBPEH LI 207 A B A B b

PREFZE (BHEBER), P2V Ay - U ML (J—=XK), 'F
FAY—=V e XX L (=2 T RKR)
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EVILBREDOHF LIS 1 5 R—TEHEERRED
HWIEFER L HREIRE
RHERRK - ) 2 BAIEGEHX) ° - ERHET (&X)* -
N. Ichinnorov (Inst. Paleont. Geol. MAS)® - KH= (BX)® - RAJIIE
(£X)7 - IWAERELKR)® - ZE (RmithE S £ 9 ° - B-0.
Erdenetsogt (Nat.Univ.Mongolia)™-U. Heimhofer (Leibniz Univ.)"

F L SVE R A U LR, RIS B RS A3 N <
BAEL, FTHH-EHY = 7% & P AR BHROREDEUEC
13, EOTRE ORI IGEL TR Y, KR AMORSMIC
DT DG e MR RIS M ST D, ABFRIE, HEEY =
THT—T L NEB L O TFEATSR YR 7 & 7 T Ok E OHERSE
1R & HEREACHEREER R 2 A5 Z L A B L 5.

g & b IR TRR AR s, K-8 -1 e B S
DHEENHRY, FIENEER 150m, 250m 1T E TH 5. EAHORE
R, (LRSI £ D, BRGNS, IR
EARNINTHERE U, = O EFK BB R 5 WAL Z5Eh 2 fd ke
LTV EHEETE, YRFOXUFEEB DR MRT STV D,

LT DA TERHEREEEOME S, ENERFEHY 27

B11

R, TTFTUHOMETHD Z L 3bhoTWb. 2L T, ME
T DRI ED U-Pb FERMND, =—F A MNEITK 165-158 Ma DA 12
ET A I AT =T 4 T UMW, VR T X ITEIE123.8£2. 0 Ma
~118.5+0.9 Ma O7 7F7 U HIRTHNZHER L7 2 L 2B L7z,
VRT KT TED EE TR FEY & R S O BIE D 7
DEHEERL (A 7 m T 1)) BNELN, EHOVEYEE LM
TR (4. 72, 6 cm/ky~10. 0= 7. 6 cm/ky) 25, HEFUIFEETH S
LR E 7z,

DR OB OHRN L, NEAHDT 7 =2 X2z,
QET L -F I AT F—F 4 T e T TFT U HEHIC BT
TERED MRS - CELBE L 7= 2 E 3 BHR L QW=D TH A S .

'Depositional ages and environments of Middle-Upper Jurassic and Lower
Cretaceous lacustrine deposits in southeastern Mongolia

2 Hisao Ando (Ibaraki Univ.), 3 H. Hasegawa (Kochi Univ.), * N. Hasebe
(Kanazawa Univ.), > N. Ichinnorov (Inst. Paleont. Geol., MAS), ® T. Ohta
(Waseda Univ.), 7 T. Hasegawa (Kanazawa Univ.), * M. Yamamoto
(Hokkaido Univ.), °® G. Li (Nanjing Inst. Geol. Paleont.), '© B-O.
Erdenetsogt (Nat. Univ. Mongolia), !' U. Heimhofer (Leibniz Univ.)

HEIJNERUREHEIZH T S LB ERIEHERD
L & HIRE
WISy a7y (hRK-EBT) - /IMMEX (BEK - Bt - %)
. ZEEME GEENRT) - HikthEE (BEX-HE) -
ERE (EREimeE °©

MR, BEVEIROESIE K OREAR RO REGE R 812y
FLTHRY, IFER~EROAED S5, EIEO THE T
X, FEB~RAa =T VB, S Tl —A RY e FT R
NHEL OEMANER L, 4, B EoFHEEm b o
R 28O TW 5. REEROERERHC WL, BRI
WY R T o~ L= T U BEORR IS B L BTATE 25 A L
FEEHIZIID =T v~<v—A N e F T UBEREN L, kK
HRT7 UEFA MR EERZELTWD. ZO—HT, ZHEOHE
MBI A O II A2 N 2 ®, BRI ST e o 723,
BT 72 > CHRHERERR Y 8 T b ARG IR0 = i L » BE D16
WBEN L SN, A, BRSNS L OREGE R O S
HICMBHEDMS DAL, YRFORACEREZ R CE o THRET 5

faHbalciL, a7EoY =378, /INEFEDA U e B

B12

) IRTGE, VEEDONTRROV o~ AR, TR I TR ENE
FNTWa A, Brimns <, RREEo s ey
T4 TR, =FxE, VRSO R DI, BRI SRS
YR Liliacidites =° Aquilapollenites 73 Y, REZEESN>
51X Scollardia 15 b7z, RUELA D Aquilapollenites &
Scollardia 1%, FRARNBHIME LAY, FFENHELRTE
Scollardia trapaformis 1%, 7% « ¥ U« HED<—Z KV
T T UBEN D DIRE SN TN DT, ABIOFECHERY X
=7 UHICIIABRSBECHIR L QO 2 ERAL NIRRT £
IO ORERMRL, BEKET T, v/ a—T7 NEEAKIR
BOTHAZ R LTS, 7ok, AREHIEO A R =7
OIEBEEE = B OIBIIE L bl U7, g3 R < {2
THERECH T ENFALI ST,

'Paleovegetation and paleoenvironments of the Upper Cretaceous
Himenoura Group on the Koshikishima and Amakusa islands
2Julien Legrand (Chuo Univ.), °Toshifumi Komatsu (Kumamoto
Univ.), *Yuka Miyake (Satsumasendai City), °Takanobu Tsuihi ji
(Tokyo Univ.), ®Makoto Manabe (Natl. Mus. Nat. Sci.)

Cause of cooling-drought events triggered by
asteroid-comet impacts'
Kunio Kaiho (Tohoku University)?,
Naga Oshima (Meteorological Research Institue)®

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

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

N E-ERREZC L D - HIE oSO FIR
MRS GRAER), KRB B (REHTEHN
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PR TRHRE A LEHT SEERE
HIIRE GE%X-% - F&F ¥ GCHhEmmEasnzs °-
Bl K (RMSEX - BAR) !

PUEALHCA S I S X T PRt “TaiindE” 236 5.
ARBITFENKILEEPIc e END, A% TR ST MR
ENT-HETH Y, FWEMEENEIETS & L big, B - 1
TACADFERT 5. Fiz, HEDORERND 14~15Ma IZFERR S
TR ESND. Z ZTIIARBE DEHT B KB A7 H NS
R EEOPERIRI A WA 92 & & big, Bt Sz Ymob iR
IZOWTOETFTOELEMZD.

AR HEEH LIz KBNS, B AASE 23 B 44 J& 59
fll, BAEABABATETHD. ZNODOIREI AT E DRER
MOIFITFEHETS L HEH T & 5. B T HIAASH D 2453813 46% T
Hote. —J7, EH LR LA, B 48 10 )8, i
AASE22 B33 B, EAJEO R 8E Th o7, BT AASE R
EREE LRI baoEtESE, ~ShrBEarIRT AN
VB 20%, =VIB—7YXE, I/~ T R—T V4R, hU
INIE—I g, T, 7B 10%~5 %/ ETh ok

ZDTRD Y LT FRERL 6 BT LA THERT 5.
KBNS FEHT 5 TR A 136 BTN, Bt aX
NP-2 HAlZx b TE A, Zibid “TREIHRE" OFBEER L —8T
5. FT, KA NERIETH D Z LS, BRRO 6 J&DOE

Mg “TREERT FDICESAER L S HERITE 5.
UGN & W TR ARASE D A3 B HERIS AT
17°CER%. ZOMITaFT BT I H Mgl & OIIERDIERME
ANEHETH 2 LR EITFE LRV, OSSN SRR T8
LHENTE B2 2000, ARHUEO LHREORAEN % X 5 I2EmiRE L R
EDMBEMENAET D, —T, AENLIIZROBTEROEWILE b
FEHIT 5. MO SIRE T IS ARHE ORAE DN EBR D b D~ L
AL L TV D RHFEMETH 72 &L TIUE, BFHRORBES | HNEN
O EEEOZIR LV @D RIRA R SRR H 5. 2
NHIZOW T CE LA BERRE S TN L2 EnD, Bl

FESCIEM S O REEHERN R ST D EVn e L 9.

'The Middle Miocene fossil floras from “Ametaki lake deposits”
“Takenori Yoshikawa (Kindai Univ.), *Shigeru Mori (Sanuki City
Ametaki Sci. mus.), ‘Takeshi Kozai (Naruto Univ. Educ.)
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R7 DT BEAHEREOHIBMIRR LA TR LA ?
- BMIE BHE - ) - RS GUEXR) - &WiE (&
E£4tX) 2

ES:

W7 U7 BE L 7 OEAEEERESM O TV D, Zhb
D% iﬁ”’“#‘(ﬁuﬁu TALFERD IRV FEFHIZ /04T L e, Bk
RO & HIBROZA LD T Cofmtd M L. BUEITE Z & (i
OTROLN-FPRAIZ T 5,

HARDOEE = ~RiHEEitt o @ Sk, 17 U7 EHAO3E
BE1 0B (20 ¥~XE Sciadopityss, A Xt aATIg
Metasequoia, A A 3 a U J& Glyptostrobus, # A U » A X &
Taiwania, =% 3 VY J& Cunninghamia, AX)& Cryptomeria*,
T 7T AXE Keteleeria, 4 X717~V )& Pseudolarix, 7 A7) 1
J& Thujopsis*, A XY@ Cephalotaxusk) OKRIEULADNTITEGE
FICPEINT 5 CRIZEARIZAA) o 207, BROILAT —HI%
KIBODOIARETE L R A BRI BI L, iR oA
(L& B THRETT 2 DITEED L <, iﬂf@ SAAITER S LT B
KA G TE D REMER®H 5, AL TIL, RS IR S
NTWAEER L FRSTERD G, BARIZE 7”5 ﬂ% 1 0J@ofbaie
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SRE T ~EERT IR I C T > T L, 26 2 S50 baiEEN
SRR % A & RS A R LT, RS, 1) Wit~
m%#ﬁﬁif{%ﬁéﬁ;ﬁﬁbt# %ﬁﬁ@m@%uh\%

AR AR DAL, ZOBRKUFEZEAL & R L7z kil
%ﬂt%@(777z#% ARAT<VJE, :¢5¢%/E>\
2) F& L THIRH~ PRI OHOR LD b0 (AXE,
auY~XE) . 3) MR -RBEHHICESL LA & 2 BRI -
THEH L, KL LWL (A ZEalTE, A3
T, AT UAFRE) . D 3O0GEEkE N,

2 DI N—TIXAARSNBICORAEE KT “EAE T 1&3
IR B ASIE 2 DR LTz, 3 DA 4 &aA T ORI
VA BIROME NS LT AIREMER R ST D, —, 122
DA, z&bfﬁh@WM#wmbtk%@énéo%%
N AAFNGITE S T DIIE, RS~ O S ASE U7- FTREM:
NEZHND,

Why do Asian endemic conifers distribute so disjunctly?
%\, Yabe & K. Uemura (\MNS), E. K. Jeong (Sungshin Univ., Korea) *
K.-S. Kim (Chonbuk Nat. Univ,, Korea)

MECRBERICE DW= REPHHICE (5 BRBOHEFIRE
(IODP Exp. 346 Site U1425 & U1430)'
llﬁi%EE (/X -38) 2 - IRAIhth (D °- SEEER GRK-B])
- EEE— RK-H °- BN BX-8]) °

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

B16

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

! Paleoceanography of the Japan Sea during the late Miocene (IODP Exp.
346 Site U1425 and U1430)

2 Kenji Marc Raymond Matsuzaki (Univ. of Tokyo), ®Takuya Itaki (AIST),
* Ryuji Tada (Univ. of Tokyo), ® Shin-ichi Kamukuri (Ibaraki Univ.),

8 Shunsuke Kurokawa (Univ. of Tokyo)

FEORERT7SETEVR—UEE
-10DP Exp. 355 MDEEELFH H-'
ERMR (AKX - EEQT) ?

77 T WEHCECHRNI & 4172 TODP Exp. 355 OEESM AT E BT -
Qmode 7 T AL —m#i&tTolz. TORERE, 7IETEL A=
ERTDEEZOND VT FNERE LD THRETS.

U1456/U1457 0> = 7 fje LEERBIEE MR & A &IX, ThEh
3.76x10"/1. 58x10"  (valves/g—dry weight) T&H D0 L+ cm
TRWT 5. Lovl, L0 FoEtETIE Lo SEHENED
B, @) 355-U1456C-1H-3-W 30/31em Tl 6. 81x10° (valves/g—dry
weight) &, 2 MiZ\WEHE R LT, ibnFEOAR T T 7 N U
W& Paralia sulcata (Ehrenberg) Cleve N NOFEICTHEHED
KN BED DN, I EEUTEHE D580 BUE TITSZAENEN B K,
Chaetoceros JEMRIRNIF-° Thalassionema nitzschioides, /[N (<20
um @D P. sulcata DEIMMNFRD Sz,

TIETWTIE, EEMEGEL ALY T T BT NS
HANERICe D e EbiZ, b~ T VILEORKEN ER LA & A
JUD OBWAKTAEPEINT 5. — HEAM LT A—0TlE, X

UIE X DEHOKBTRAT B & LB, BEERICEI YA 2 RNipF
ER D OHER MG M 5. EEEEEOREE HD 5 P
sulcata 1%, A > RPasREM CAERE S FURHISIC G Sz b
DL UTHRE 4, ZOHBIIALERE o A — > OifigH & Kk L

TWDAREMEA EN. —TF, P. sulcata O & HHUZ EDOFEEE %
RS2 Chaetoceros JEIRIRRIT-<° Th. nitzschioides DKL
{ﬁﬁ®ﬁm%rwb HEEEE L A— BAROEB A2 T

FEMEAVRIB SN G, Z OEENZFFET B/ MO P, sulcata I,

B@k?ﬁfﬂﬁ?ﬁ%ﬁﬁiﬁfﬂ:%ﬂ:ﬁﬂz@)\ VITIZEEES D & OHApIRF
72 (Roelofs, 1984) MV, A v & AN S~ &) INT 0 OA
INIBZRED, ARUHRIZBIT MG E L TRES LS.

TRUNAIRD R I S o TR LA T H Bk E b o7
EihzarL, EOH 1 KNAHIAPHRE S A—v%, &2 K73
ZERVEE > A— 2 DR ERET 5 O LR Sz,

‘Relic of the late Quaternary Arabian Monsoon —IODP Exp. 355
fossil diatoms—
Alasao TWAT (KCC/CMCR, Kochi Univ.)
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&% 3000 FRDERT7 STESE U R—URE L KISES & OfhE'
IWE #-/NE—F (EX-3) 2- R =
(BEK-37) *-@FEZ (BRX - TRXFa7YU—)*

W7 UTHZEE A—r (EASM) 458 & KBBGERS ENSO & D
BN SN TN DE b 00, FRHZEBEZW. BRkEEZT5H
TEROFNIEH ~HEM TR S, (LRI —RIZE D%
2B L7\ (Turpen and Angell, 1971) . ZOF#A AN L, HZRC
WA TERT % Bicornucythere bisanensis DR OEEFR RN %
W, iBZE 1700 RO EFEA S —/L D EASM SE 2T L&
7= (Yamadaetal.,2016) . AHRFZETIE, & 5IZiEZE 3000 ROV
T, [ERDOTIETEASM ME 210 L, ko€ 2 — Z8H)<e
KIGER) & OB AT 5.

AR & SBURICALE 2 VUKo T, 2D 100 mm LA
FOBKITEBOE SR T 25X EZF. 20w, I CEK
SHNEAICAET S HIE K B. bisanensis 5k OEEFRREINRLLIE, BEK
BLAERZRT. WO CERRRE 2 N2015 =2 713 BCS00 4ELIFE
O L= RN G2 D, Z 2 HERELE 2L B. bisanensis 50D
FESRIRINCARLET, BCS00 AFLABERMIMIIIR T L7z, B REEIC X
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TSRO 3R 2 R T L7e 2 v, BEERNRORTIX
WNOHESIETICE 2 L HEER SN D, 2 ORI 5K % PEkRk 92
7=, FEHL U 7 PER RN AR B 2 ok b ik o> EASM A8 & O
KGN 2R RGO AYC L bl U7z, el U 7 FRFR RN
DS ¥ — 12 L Y, BCS00 LA 3 DIZX Sy S 47z, Stage
A (BC800~BCI100) TiL, EASM Z#EhE K& H D AMC 12 200 4EJH
W L IEOEEY R F — i BB, T VT 20 EASM 23 KBE
BT EEZIT QN EE 2 biLb. Stage B (BC100~AD300) T
1%, EASM £ & KKHD AYC DIRIEN & HI/hS <78 b 00,
JEAHISo B — o DILEMEIE A B2 72, Stage C (AD300~
ADIS00) TiZ, ko> EASM 0 RK&H D AMC & OILEMEITFRD
BT, ENSO LFEBLL-E@MRA DT, EASM & KEGIESE) &
BEfRITALHE 33 JED H BN K E /vo 72 BCS00~AD300 DA 5
Ni=Z &5, EASM FREEIE HEH RO K E W O A KBEEE O
WA LRSS,

'East Asian summer monsoon intensity and its relation to sun activity in the
last 3000 yrs 2Katsura Yamada, Kazuma Kohara (Shinshu Univ.), Minoru
Ikehara (Kochi Univ.), “Koji Seto (Shimane Univ.)

E L2y aDROBERMARRERALVEEKEETOERELES &
VR !

MEFZ GELK - ) - SHRF GRIEX - ) ° - XigEnE (R

LK - 1) 4 - [ (BK - R O - HEEREX (RILK - 1) ©

B~ ORI AR 5 K KA Oy 2 A HEHIT,
TIVAEDRDBEAL, ZORIEAFERNAHLAICEE L CJEPH
DOUEK EVRZRNACEST F O SN S b g, £, 7%
DRETRE DR X W=D @R MFE COV 77" 7 AN ATHE
ThV, ¥y AFHOBOBFERNAFHRD S B ~H B0
BRSO R B OB TEAFTRE L WIFF S 5.

T, ABETIE, MUK REEIAREH (TSO) L UOVHIHS
V55 O PEHERPN (TSI TR Sz b L ¥+ 2 (Tridacna squamosa)
IZOWTC, FROFERRNLASKHARZ 00T L. B RNLAEE TR
SHLTWVDNE G INTOWTRET L. DR REE M- T
ST L7z TSO & TSI O DOMERFRN AR % 0gma) 71 7 7 A /L
X, WINHEEAKIEOFEZM S EE BT DA LA R L,
TR, 2009 4E 8 H~2013 4F 8 A3 L T82010 4F 2 A ~2013 4 2
HISHESIT Bz, RO 880w I, T 7 A ~ (K
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L RN L7127 7 A 1) OBEERINAKAL (6'0ka)
LEVVHHBEEIMR AR LTZ. Lo T, B LP¥ ad §80ga L, K
BoO7axs L LTHATHS Z EBMHERENZ. LHL, 8%0ma
L %0 MEITFZRIC—H L TWD DI TIEARL, WHEDESN
(8"80sen— 8'80kA) 121, AHEH T-0.3~0.6%0, HIEH T 0.1~0.9%0
IZRSMEDENZRD NG, TN DELRERET 2 L, KiE
A1325~12°C, fFHEHIT-3.8~-0.5°C DREENAEL D Z EMNHDL
MERD, FRCHEE TR TR 4C I NGS5 Z L2 b, Lo
T, b UL Vy 2 fbaOBREFNAKERSD HiREOWAKR ZE5T 5
BRIZIE, TNOORERETHLERDD.

!Oxygen isotope records from Tridacna squamosa shells: Toward
establishing a reliable proxy for sea surface environments

2Satoshi Kodama (Tohoku Univ.), 3Hideko Takayanagi (Tohoku Univ.),
“Ryuji Asami (Tohoku Univ.), Osamu Abe (Nagoya Univ.), ®Yasufumi
Iryu (Tohoku Univ.).

BABRBROME EBTRREICEY HEHHR '
RS GRItK - B 2 - BHIRTF GRitK -8 ° - &fBEE (R
K-8 - FEHE— GERK - B - LA BEEK B -

FRERX (K-8 7

PRI EHE - BROMESBICHRIRE Me/Ca k) 13454 7o liBREEE
L LTHOSNTWS. LAL, BieEWkoika )@ TR,
FROPIRRE AT DBROFEHEL L CORHANGLITEY, [FEE
A& FAWTOEBREETI T & A ST Q. ZOFKE LT,
PERDOWMZE T, e ER OB A R TR A LI ERE 7 IR
EANNBIVT, R L L B K OVEREIR 1 & ORIfRZ Lhilskng T
T5Z ENREECH S TERNRT NS, 2 TAIFZETIE, £
[ BN DI A SR eI E A LA RS T D - O - 70 F
HEERAIN L, EFEE 2005 45 & 2011 4EITETFIRAEE RIS -
BUEBUEEM S L. £ L C, BB EA m TR O
SANZA & A BIBED OBREIR - ORIl - #2573 - RO &)
BLOWIEEWIOAERER T (R &) Laxthl, SRELD
BRSOV TR L=,

WD Mg/Ca bt & BESRIINAR L ORI B/ FHBERAR A

FOIVDER & I B2 MERDSGRD DTz, £z, BUEEWsics
% Mg ORI IA LR & [FREE ChH 7203, miENBED
Nz Mg/Ca b EKIBOBIRRITZN OB E BRE S B->Tn
7o, ZHUZL, BUEEWE~D Mg OREEANREE T T < thoEHIZ
RSN TOBEEEZ R LTEY, %S LARIBRNINETHS.
MBI D Mn 38 KON Fe OUREEY, ARV MEZ R L7273,
RO B A TR T EBASRD bz, ARG, ARERED
WENCIND L OTIE L, WAERNRLDOTHD Z L afgdLiz. £7T
DORETEWINCINT, FRORFERNALLE St/Ca A28 A D
FHBIDSEE® Dz, Wi OFHBIRMRIL Sr/Ca LS EOWEK O kR
EETTT DHT I ERERIE L 700 9 5 Z AR LTV, 72720,
X0 St/Ca b & pRdE ORI A B /2 IEOMHBIRIRA GRS Bz 7=,
St/Ca beA&HEREHEIE L U CHW D BRI E Oy A
LVENRDD.

"Variations in trace element concentrations of modern brachiopod shells
*Takuya Nishio (Tohoku Univ.), *Hideko Takayanagi (Tohoku Univ.), ‘Ryuji
Asami (Tohoku Univ.), Ryuichi Shinjo (Univ. Ryukyus), °Koshi Yamamoto
(Nagoya Univ.), "Yasufumi Iryu (Tohoku Univ.)
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BREBRIIROBRREE L FMHOHT S
EHIRT GRALK -3 ° - RS REK-3) C-#E K (R
JEX - ) * - RIS (INPEX) ° - HEERX GRtK-3) °

ITAEREANTHED BT D BRI B 4 AV o AR BRI IES
KO 7p Bty (T m%) ORFIRWT, BOBREEER
FORRERS (i) OERRRRFES 01T, EERRHIRIIRCRERN
RIp ERFHMNT 2 ECUEARAIRIRARERF- L 7o T, HERDIF
JeTIE, BUEEWRORE S LFIROBIROREEE D LS V13,
FNTBREA TR ST TO DRI &> TfFbn T 72 (i
ZI%, Breyetal, 1995, Peck and Brey, 1996, Baird et al,, 2013) . Z®
TR, O HBANUE B ORI Dk DR 150300 E) &
RS SN TIgE L % (Peck and Brey, 1996) . LarL, Hokok
Flh i CREMIZ T U 72 o BlA R 2 sk OfESR RN IR L
DHEHBLZ JAUE, BERORERN I T L bRFEDRIRIZ L o TRk
SNIb D BIZIE, RO LA Sk U7 4F7e &) Clk
72<, WO Z E T 2B ORI L > TREFIIEK ST
HEEFBELTND. LoT, JATIFE G-I S pd=z iz H
UWNCRARS o TR LSS J ORI SR IERE Cd 2 FIREMEA I <, T
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VI B O AERE D BRARES L OV BRI IEI B4 5 AR B - %
FHET DICHT 0 EREEE KL EEZ BN, UL AT,
A AL MK & 0 BB S - BB R B ORESR FINL AL O M R
Hox, 1) REREERIICRNT 2IEORRTE, 2) itk
DOEHRE LT D2 EEHNE LTHIZEE{T>720T, ZZIC
W95, AT DA LI I B O A RE B % PR 2 1R
b, BudsEs AV ToBEMO N Y 7 % L ORFEOR Bl
BN LS.

"How to estimate growth rates and ages from modern brachiopod shells
’Hideko Takayanagi (Tohoku Univ.), *Takuya Nishio (Tohoku Univ.),
“Hiroshi Fujioka (Tohoku Univ.), *Kazuyuki Yamamoto (INPEX), ®Yasufumi
Iryu (Tohoku Univ.)

MEFBHTICE 1T HTHR S~ THEERYRD
MM YRR DRES T |
FREAME - THEX - NI Eiskk - 8) ?

PRREA S PP CHRH S =S 3Ty  SHERERIY) = 7 MR
W% (Reefal Microbial Crust: RMC) %R L7=. RMC &1%H
277 EiEEA A OFECZERN A58 D AT REMES TH Y,
TBENC L 5 IRTBHESIE OB A L Rk S iz B2 b,
1990 RIS H b F IO EIKIIHERE 1> 5 HL S 72 O Z IS
DED SR, Mg FIRA DO~ A NIRMUINE S RECTERR S h B 7 &
BRI SN ENT WA, —J5T RIC DEFZE5TCIE R
DBREEZZHONTNETES 732 TRV, - HEE RIC (2o
TR D FERPFERREIA A3 5 23 Tld7ev . & Z TAIFJET
I1Z, RMC Z3& i U7=350 2 B L, SEHEfERE & RIC OFREE i &
&AM L, JHHEEE RMC DT TR IR A B2 LT-.

AR TN, IREHEREEX CHEI L7227 (&K 13.1 m)
DOEFEFALL, o A EEFTERHIC OV T AT TRk %
VERLL, BIZ2 L7, REFSEICOWTIE, SRk X EHT) -
WIERHRR - AR 2 Tz, R AR RAF D BV

B22

LA T DN TR PR AR A JE Lz

ITE D GEEREREA DS (R 11.5 mBe), 8 (%
FE11.5~10 m), o IfbazaienKESERN) (RE 10~3 m)»n
BET 5. H AR O BT FLEEE () 8000 4ERT) %
e, APREHEFEYI T, TRER 8 m b FHINEY L AN E
N5, BE 7.5 m LURTIEY > e N EEEmEDN, WE T
~4.35m (#J 7500~7000 4{) TILRMC IZFE DI, G 4.35 mLL
# (]96500 4R/ CIIFEFOMEEAEMICEDND. RIC B BNDTE
FEDHEREREE LA DVERE L 0 &R,

ARAFFFERESR > O HRPE RVC T ZRFE DRI & REIZ DA IERR S D
ZENHSNE o7 K9 T500~T7000 AEFTICIEREY L SRR E
U722 & TREAEMDHED 72 PHEHR R 223 T E, £ DOXIAEIT
RMC 23R ST £ 2 BHivs. MHEPE RIC ORI, sefrito
W AR O EE Y SO R EHEENER TS L EZ BND.

Depth distribution of reefal microbial crusts in a Holocene reef
sediment core drilled at Naha New Port, Okinawa, Japan
*Kazuhiko Fujita, Shota Shimoji, Sho Koyano (Univ. Ryukyus)

SEHIH 1T HHTRE & BHYDOSFEREIZ DN T
BHEX (BRX - HE/MIHOF/\—V#HEE)

[i552] F8, VUKBIZIIT D AIREAFLR OB ORMERGIZ
HLTX7-, BOWMU-AILRORERS, WEmRIE o L 5 72 r
0 — UARBREEEN A S L TVA K SIS b AN A2, PRI
B 7R OB OV C O BIET DM BN H D, R T a4
BEMRL TWD EBZXDBND, F£T2, AIKREBROBRMENOREIND
HIROERIEAIE, FEROAERERICIEA 2B A RIFTH D EEZ D
n, MR TR E 2> TND Z T k< b
nTnD, LavL, BASIER/KIE CORPELIZ OV T H 2 DJFIKIZE
HBKETHA D,

ZIE COHEFEY) 2 TN HITED S, VUKIBEOH LI ORR
Y, HERDERE & HEREY) T ORISR OB LORREE ISR L T D
LEZTWD, AHEOHERDRE L IR/ RN D, A
AR EIE SIEIEROBEHNZ N Z & 29 Tl DA% & Lz,
—FTC, HEREHE DT I o THE L= 5B O A FLIRER OB T
i, WO CRWHERIREO a7 ICh, R TRk EEhl &b
2, ZL OFHREREZFER L QOND Z & bfEEL TV,

ZORKTIE, WEE, HERW L ABMORMLERICER LT, %
OVEFROMGEER A L2 &, Fie, WIEHDH OHERIERE & *Pb
B OB ORIE /AT ABLARBERD LD 2 &inh, KIS
B DEEDDOFEECONTER L, Z OB OV T
WET 5,

(]
(1) FKEMANTIE, WREERE RO T—E LIoH B0 s iR
BRELIIZ,

(2) 2%Pb O (22. 3 4F) 1Tk LT, AR - RHOIRE
AR K0 SROT-ARE O EEEEY, FHENTCIES LT 2.4 14,
FYE Tl 3. 4 5 F TR Z &Rk BTz,

(3) FHONBRET, FHEWIOTEE & B R TIE<
), WIDERISENE Z A THED ST (2.21%) &

2.7

'0n the sedimentation rate and decomposition rate of organic
matter in Lake Shinjiko.
Ritsuo Nomura (Shimane Univ.)
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EHRNEDOEERBOBHER '
JeAtSRSE FHEAE - 1)

SAREL, 1943 D [HIFE(15, p. 217-224) ] ICAE L 72530 [E
NSRS O EE) Ik C | <, i REIRTIR O Mt H g & 2 i
oW, [HICHEFERGEMNT, FALEDENICEE - 2 Lo rHlicik
STRINDMEDITHETH . JCRMERIIRD & TR I 2 2 i
R, B o T 2 5, HOBRITINEETIEH 2 T vht
&R L T 7228, BIRTEO#EFIc 22 L 7255 Z/E o R 13, Hnas
REICFEIh w5, FLAOREIIEIESD 2 & LS, &%
HDTW2DIFFTHEe I X (HAR) H Lithophaga curta T, - - W,
BEZERIZIR S LT 2 LT AR, b BEH7R b D23, K
50 JE(cm) DE I H b, KICHAEEH Tl H 2 28, & 160 §i
DEIXICED NG, HiF I RBHEERT O % R IckhE R 2
3L, BEIIFAMEEROD O EHEER LN | LTz 7275,
MLER, A7 v T, BEREPTLEIN T, 20700, [HiEHE
JE 3 AMERRTE » 7278, HE IFHRE OB 1.05-1.35 m) Tes
w Lo 7= fLodIT B B K H Penitella kamakurensis # & H. L 7.

THIBTIR I, 1854 FE O IS © 1 m Rk L 72 CFIE, 1976
8, 1984). 7278, % OJEHRIHIEERLEE—1960~2015 SFoiikkE
1204m— T INZLEZONTWE, —JF, HIRTREETERICIE
4 BRI D D 0, 2 DJRR %, HFI3A(2005) 13 100-200
EMROIREEHEB £ 4 7HE) T3k, FEREO LY v
HiE— VRIS | & [ 7L — F N OWEiEE) | ofs) (A x4 7
HofE) —IC X % LI#FR L 7=. Fujiwara eral (2010)1%, Thio 3 BXRED
HREHEREI O FIRZHRE L, A 2 4 7HIEED4E %, BC3020-2880
FELLET, BC 370-190 4ELLRT, AD 1300-1370 4ELART & L 7=, 7o,
I MO FEGEREHER OB S 0.4-1.6 m TH 5.

4 itk ZEfLH O “C HEROBFRIEIC, 2 00a—An ) F—N
—HATEfE( A R=109+ 60, -88+43 (Yoneda et al, 2000; Yoshida et al,
2010))%fH5 &, AD1395-1505 4F & 1273-1385 4F & 72 5. SE(FHF
92 L AT, BT D A X 4 THIEL, 1361 S IET-(HE%)-
HOHIE & 2 UCHEEN L 72 [ 71— b NOWIEEE) L HEE L 7.

'Rediscovery of emerged boring bivalves at Cape Omaezaki, Shizuoka, Japan
2 Akihisa Kitamura (Faculty of Science, Shizuoka University)
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3/ RO MIMEEDL S ITBERTLN =DM ?
{5t 1 : gondolel | ids IXfEK - FSBIRIELRZBARTLV:!
Wit B (BEK - %E) °

2 Ry MY, ZERCRICHERL TR, £abas LTo
FEHEMNTEAETHDT20, TOHERBITIIAHZ SRS, L
L, fbf L LCRET D00 EREIRE ThDH DT, ETDORMETHONT
1LH DFREOHERIMAIEET, R HEREF CIREEEDOKREWVWP, = L
A2 MZEEOEWRENLTND EEXBND. FEITLIC, Bl
ZEALDT ) R REFICEY, P L AV MY T L —
NIROBGEIFE SNV ZENTWDIZx L, platform X°
mid-lateral rib 23T DA ITEOEY, 72 & 2Tk E AT Dbt
EMETRE L TCO2OTIZRVI EFER L, i Saofms L
TR 2287 (LdE, 2018) . Z @M A FICREBSE, ~UL
D~ =AM, platform 233575 gondolellids D7 /L—71Z
DONT, FOEMEEET LIz,
AL L~ ZEAAD gondolellids @ Py =L A > h® platform DF: S
BIOIRORHZ L O&EE Bo &, &k - MERkoz%E ol
HCTH 5 Albaillellaria 35 £ T Nassellaria D7 < i%iE & AR 5 5 L

co2

INCRAD. EHFEE S LORE MELORHZ & ORI A%
RIS LTERY, YA K& LTI platform OFMBXFRORHECR LY
FIZEY KEV. 2D LD, gondolellids 1, fERIR - FSEHIK
W% Py =L A v hOT TR A E A CEIARL, 8%
TEECRR O FUOHIZ I 2 T T TRAEHHIE > TR ZO T
R, EWHRELEN TH I ENTE D, ZOL ) RfRTikE
o7y E & LT, Albaillellaria 33 J OY Nassellaria (%, —FE DO
I E & FE oI BROMIERMFEL, ZEOBER -7 ) HIlE)N
43 L T2 U 3% Entactinaria  Latentifistularia « Spumellaria ® X 5
PRERIR - SERCROBHURIZ IR D &, i LTERTHLH 2 L,
J5 CROTEA T B B3 5720, #iRT 21iEE0Hy
EREIETHHE L Gl E 2 BH SR A MERH A Z L EREZ L
5. 2L, ERR - SERRCIRIEECR E DM DR & TR0 7o L 1T
BrE T, FRbiE, BoTIETE by IcE AL TR
HDHZ LT, HOLBRETHRENEONDLTHAINHTHD.

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

3/ FYMEAIZED LS ITERTLM=-0M?
{RE% 2 : coniform P, element ZHE DL DI/ /4 F7!
ik B (BIBX - %8) °

2/ Ry hOEMEIZOWTIE, b UTHET ERERRE, FFC
SFERER CEVORE W Py T LA Y FOFREICEE SV THEER T 5
ZENHRETH D, HEDAEROBFEHTIE, P LA MC
platform 233395 gondolellids 7 /L— 7122\ T L7228, A
L CIL, Kamuellerella %D, Rl =/&#c Spathian (ZHEL L7z, Py
T LAY R coniform T D 7 N—TIZONTHRFTT 5.

Kamuellerella © P, =1 A M, ERARFHLINIZIZ L DD
JINHE L2SEETZ 7200 coniform C, GIWTL7- 0 MREL 720 &\ o7 7H b
G B0 S DO EMER & A6 LTl oLl L= JERE T
V. EOBEREL LT, IANCREERF <K BV L LrERLR
2V P LAY MBERRICERREHRA o TR, Ridh%Ex
R DICHE LTZTEHETH D, ZDZ &b, Kamuellerella 1%, K&
REIORRIZED DT, PLBLO P, =L A2 M AZEEITTHL
BT, WNREW S BEITHEZR > T, EWIRIENTH D
LINTED. Kamuellerella 1%, T 4 %@ bipenate DT L A |

co3

(S1=Sy) ZFFD. ST VU—XD bipenate DT L A M, £ D=
J Ry M CHBEER OB OFISEERICEE STl Y, OEfic
Ao Tl &% ~MERH D5 Ui/ MR CH o T Tk S e K 9
T oMEA RO EEZBND. LL, XL ThHo7=EN L
7204 5/Nk 25 Kamuellerella D S;=Ss =L AL ML, ZDk
D IREE OMEE L I3 E AV, TRIHBRIZRV-DVT, DEEREICS
HP Py LA NEZEEHIIURINT B, LR 2 DI
W=D TIERun it b s, Kamuellerella X, M B LS, D=L
AU MRS LD THDN, TNHIXZORMATEN & > TRE
WLEr LARFETS 7= TH A D . —F, Aduncodina BN T-FERED
coniform D P, =L AL "EHo0, THHD P, =L AL MY, §#
Wit B o 7= T - N EATHHERLOTHS. ZOP,TL X
VN, SRROB B S N TRIATSRITEY < T L BHREL L,
Kamuellerella (231} 5 S-Sy =L A b &[] U&LEZHH > TV=d
TRV EEZXBNS.

'What and how did conodonts eat ? Hypothesis 2: Conodonts with
coniform P; elements were vampires.
“Satoshi Yamakita (Univ. Miyazaki)

BREMEEREHE S HERROIFFHRELAT |
HLISFI— (HFXE -8 ?

AERHHEAERDS, HAERERICMIET BB L C, ZvE ThEx
TRPRE « T — AT TN TCE 7= (e. g, Chiba, 1998; Vermei ji
& Lindberg, 2000; Yoshida, 2002; Aberhan et al., 2006) , %,
W PRI A 7 — BT, HERER DI & JEREAE
M, ZOHEAL - MG R E P BE RF LI D EEZLND
(Chiba, 1998) , % Z TANFZETIZ, LIHEMHHEMEH OBLSND,
WAREROZEEVEICBE 2 JLRERIFZE & FP-rasik <47 5,

BRI 2 R, BEVAEYSSE T L < b b IR
R ThHD, ZoHEAL, W& & HICEER ERE S % b
FTADPEFARTHHDOTHY, IR T2 & & B RO
REICET 5, LosLendh, MBS A 7 — Uzl Ty, %
IXENOTHRIEMTIC B D & TALE D, MO, Z o Wy
RAED DRI VHRRIE~DER, 7 LI PAER 2 29 mih 3
b, & TAMIZUL, ETVARRREICRT 2FEEICER L, Faun
BRELDZALE & HITE D VB D BT 5,

AWFZEClE, ZOBREDOEE = DD/NF AR A & BICEK S

Do IXTAK AV, FEEFHEIERNY v OB 5 T
B, LIeh->C, FMHAMERSFETIUE, FFE2R A 136
T 5, b —2D/XF AKX B, FHUIRREIZ\ =% F COMEZHE
HCHBILL-BETHY, BRI ERE MEE & D, TR
Wi RIZLL T O Y Th 5 (FEOFEMIT Yamasaki & Yajima, 2016,
2017 72 &),

(1) HNEBRBEA 7o » OVFEE v Bl Y, FERWE AAERT
1ET 588, AMCKkEL LD, F0, BEFEEEL, BEL
BIC L DA LR SE D,

(2) HERHEEIERN S 2 Z X 5 &, Vo “FETK
FH BB 5, $72bb, Fo7-<KFAURETTY, WEOR
BRI L C, Pl k& < kL 5 5,

(3) & 2 VHFEEH B IO VTS A~OESIGE GET-raEisgkr)
B L CREMMT 21T -T2, T ORISR, EREEENREC 5T
BHATIIT DEIED robustness UMEENI /20T 5 “GRE” ) 2
FHXFENAR 92 & & DTk S Sz,

Non—equilibrium stability analysis of paleo—ecosystem
Xazuhito Yamasaki (Kobe Univ.)
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BHREABROEMSHIEELL VEATo T, AEIHNREEOBERIERE L 2 SLL EOBEFHEIZER L
SHBER (K- E) 2 |LSFH- (@K -8) ° 72 Dobzhansky-Muller model %% %7z, iz, I al— a4k
BSOS Z T RBALT 52D, TR O E R
BTE, EMNSFESAETH 2 OIFFEMEE R TEZNDLTHY | Simpson DEARFEFEE AT, FRENEEIC L HFLEEO KX S

ZDAN=ALEMRIT D Z L1, BENSBIFFICED L TOAEY
LDV Z D 5 %2 CTIFFICHEE AR T —~ L 2
b BEAWEOSBICBN T, yzlv—yayzﬁdg &
Atz d N Kawata, 2002) . ARERYH L (Suzuki & Chiba,
2016) . “EWRIFHEAVEAH (Yoshida, 2002) X eco—fusion (Yoshida &
Tokita, 2015) 72 Ekk4 e R ORENRNT S CE 7, L, E
IREEORETRE )1 D M LA RE R MU R A T L 7= il 7
Wb, ARFEIEE ZI2E B LA T 7, BEMERRRC OV T
LA TN AT 5 Z & ¢, BEhEREEE G- a
ROFGHD A T = XL, IMEOFLECCTHIFOAEMR ED K 91
U CRMIZFRE A N S 72 A i35 2 L loo7 i3 5 &b
Do

R LN ADE AT S RVA =t o St A SN = A NP A Y/AS? Y AL L XD)
HCHIKEIREE 2 72y ‘qﬂifﬁﬁalﬁ’]fo&%T/V’&{’lfﬁk L. ZEM%

GBI OEEED B EZ R > TATEIT5%) O Ialb—va

Co5

R Lz,

VX ab—va CORE, BEMERTEOFREZ AR I ENEE O X
INCE S TEET 203, BEREE & FEZ AR EO RN I T HR72 LIRS
fRiZ72< . HAHRFEDORKE SOBEHE TSR NEZ R L
Too ZOZEDL, BDZEMICBCOBBIERTE O SRR 2 i
BN S WD YRR E SOBBEENGET D2 ENnnd, &

IR EE A NS & iﬁ?%iﬁ)%’ﬁﬁﬂ’] CHEA L, BEMEES
(Hamilton and May, 1977). @iZRBENEE N KE D &AM

—IZ7 Y | RO & OBV leoTLE S, Lo T,
AMgee> igtl7e ) BEREE L1, EOMBERONT AR LT
ORISR 2 BN S8 5 BBk E TH 5 alfetEnd 5.,

"Transition of biodiversity in movable populations
Kota Imaoka (Kobe Univ.)
*Kazuhito Yamasaki (Kobe Univ.)

'Palaeobiogeographical significance of the
Silurian and Devonian trilobites of Japan
2Christopher P. Stocker, *Mark Williams (Leicester Univ.),
*Philip D. Lane (Keele Univ.), °Derek J. Siveter (OUMNH,
Oxford), ®Tatsuo Oji (Nagoya Univ. Mus.), ‘Simon Wallis
(Tokyo Univ.), °*Gengo Tanaka (Kanazawa Univ.), Toshifumi
Komatsu (Kumamoto Univ.).

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

Cco6

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

'TBARDUILIL - TIRUORZEROGEYHIEZNESR
“Christopher P. Stocker, *Mark Williams (L A% —X), ‘Philip D.
Lane (F—/LK), Derek J. Siveter (4 v 7 A7 4— KK - BIR
L), O KB (IR - A, "Simon Wallis  (EAEUK -
B, SHHEE GBIROK - [EES) , C/IMAEST (REACK - BE) .

Za21—o—5 v FitE Kapiti Bh SEHT 2% =84
HER - BRELERREIFET 50N !
HEERGFHER? - ik BREBEX ° -

HEE 8 GEEKA%)* - Hamish Campbell (GNS Science)’

— V=7 v FALE O MR O E 5km WLET DR S
10km g 2km O Kapiti 551%, FEH=&HD , s, TeE, W
H o TS B S 7 HHERLE ’ﬁE’CT%EJZéZI/L’Cb D, HAEIE E, R
— VAT L= OHERTHL I NAT T L= BT D E SN
T& 7=, Kapiti /HOF%, Tahiririmango Point O PG #E 5 TE
HESETICEEND U R U = a U B EE Ltﬂzﬁﬁ
BEENL, RIFRRTH DA, Betraccium 33 J O Cantalum J@ % &
Ferresium <> Laxtorum JEASE £ DFTEADSWTHEH ?E_r(ﬁﬂ(late
Norian) DR Z7RT 2 & AV S 4TV 72 (Blome et al, 1987), 4 5
13 Kapiti 5O B REEE 3L K A 74 0 Queen Charlotte [ Kunga
JE B Black Limestone HBJ&E 7> 5 EEH 92 Fiii HUiEeE L% 2
L BRI LT D, 1987 4ELURE Kapiti 57> S O B3 Tioh
TWRD DTz, B, =a2—Y—7 2 FORBEEOWE T OVE
PV a0 U-Pb FEROMTAER L, Kapiti & South Bay Ofb

HinbDOY =D U-Pb AERE—2 13 208Ma, 223Ma %777
(Adams et al,, 2012), E7-FHMED L= L DA/ S5 — 2 DR
DS Kapiti BORMEETT A T T L—rTldel, A28
FL— BT S &ﬁ#ﬂénﬂ\émdm et al, 2000), A /%<
T L= ORMEEEIEE D B EEH T D = EAC T~ D ik e
413, Glomeropyle J&=X> Capnuchosphaera E@Uﬁ@%%@(a FHEftE
FEHSREE L U CRHESIT DTV 5. 2018 4E3 A, SIS LL
3K 30 4520 1T Kapiti ByFEbiEh O HUETRRA 2 SREH R4 (DOC) DFF
A &P CIMIT D Z LN TE T, Kapiti HO Y VEEEa L U —
a U DHEE LI I DWW T —@aE W L, UA /3T
L— 2 TR 72 PR IR C B A 72 RS S 2T 0
IMTONTRINT S %,

1 Late Triassic Radiolaria from phosphorite concretions, southend of
Kapiti Island, New Zealand - Are there any high latitude endemic
species?

2Yoshiaki Aita (Utsunomiya Univ.), 3Satoshi Yamakita (Miyazaki
Univ.), *Shun Muto (Univ. Tokyo) & *Hamish Campbell (GNS
Science)
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First record of rudist bivalves from Cretaceous limestone
in the northern part of Myanmar (a preliminary report)
Sano, S. (Univ. Toyama), Iba, Y. (Hokkaido Univ.), Tin Tin Latt
(Univ.Yangon), Kubota, A. (Hokkaido Univ.), Saw Mu Tha Lay
Paw (Myanmar Geosciences Society),

Thura Oo (Univ.Monywa)

Rudist bivalves (Order Hippuritida) flourished in the Cretaceous
carbonate platforms in the world ocean. However, they have not
been known in the Indochina Peninsula, because terrestrial
depositional environments were predominant there, causing the
lack of information to discuss the faunal connection between the
eastern Tethys and the western Pacific at that time. Here we
report the first discovery of the rudists from this peninsula, and

preliminary discuss its paleobiogeographical significances.
Rudists are discovered in the massive (over 100 m thick)
limestone of the Ku Taung Limestone Member of the Thaungpwet
Taung Formation, which crops out along the Ayeyarwady River,
near Bhamo in the Kachin State in northern part of Myanmar. Its
age 1s usually assigned to the Albian—Cenomanian, based on the

cos

orbitolinid biostratigraphy (Thura Oo, 2000).

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

References: Thura Oo (2000) Ph D. thesis, Univ. Yangon.
Rao et al. (2015) Papers in Palaeont. 1: 345-399.
AAHIFIEN SRR N BOTCH S 23 Tk 29 ARG - BT A L7

v~ — AL [ HURA IR ED O EH A H O ()
Py —(EILOR) (B A (AER) +Tin Tin Latt (re=12K) - ASRBZ (L
K) *Saw Mu Tha Lay Paw (3> ~—HEREISA772) « Thura Oo (FB2L7°K)

EEP R =EHmICHr TSP EMERBEH =B LUERLT:
BAREOERCARED'
IEE%SEF (BEX) 2 - Robert G. Jenkins (£3RX) ° -
RSO CAH(EITRHE) - Ll 55 (FREK) - FBoh#a—ER (FEHHE) °-
i (h)IETE AR ©

A C L3 3 = A ARG OB A KRB HERE L T D,

REFEORVEHELLAGEHWTEHED RS MSHEREL D
(Strel'nikova, 1974 72 &) , HAS S CIFHIE 2SR5 Z5 L
Tt R . T DIHEL S IZHIEORE Tl S BHET 208
EEER e UTHY,  Fli R ED By \Fzgg{tﬁﬁiﬁ%fﬁﬁﬁbf
Ei= (EEIEA, 2013, 2016, 2018) . A, JtHmEroeir=15
TS 2 HBIRRIERE A MO A 2 mid KRS &
0, HEECHAR S O LATEE RO THRE T 5.
R R = & UG OHER I cH 0, BEfEd S
KRR EEANC E & DE, RIEHT7IVE T Hh H%IHT 2
—O =7 VO FEAARARE E NS (Ll - /NE, 1998 758 .
HNOFR (FARD) NIRRT B2ABO IV S EH BV
RIS 51, BIH7VE T Va3 7 ') 1 Mea
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B LI, ATTE/ HARZRLE T 322SR L ARHE
DT 5 (BHTIE, 1993) . [H—OZTWIEMN S, HEHDOTEDH
Jenkins 12 & - T A X /KRB ERRD BRI E N, —5fD
skt E Nz
g bARHEI NUMERR &R (=RW) MfEHRD 2 2

U, PR Hemiaulus <>/ \NUFHRRD Basilicostephanus 75 E 73
Biffd %, Jel TR CRoik S NzRMmERI O 7 L E 7 R

(Gersonde and Harwood, 1990) &Mt DL ARCERD AN
AFROFH 2 FCHMT B L DIEEL, TNBITDWTEHTESD S
WIZHTBEORTREIEL IS, SHOBRIZIED 2 0END 5. HE
RoEsbaRiig, BRGNS HEROZNUCHNZ L2 LS,
ZRERED SIS S NTATROEER AR, TR RRREIED
HELABE GBS 2 L CIETH D, HEEO.

'Albian diatom assemblage from the Mikasa Formation, Mikasa area, northern Japan.
2Shimada, C. (Akita Univ.), *Jenkins, RG. (Kanazawa Univ.), “Saito-Kato, M. (National Museum of
Nature and Science), ?Yamasaki, M. (Akita Univ), *Tanaka, Y. (AIST), ®Hikida, Y. (Nakagawa

Museum of Natural History).

BAAFEEICH T OHERZBEMSHRELED
RIEER (FBEKX) - &84kt (F#FEK) - GeneHunt (Smithsonian
Inst.) - EEAH (FEX) - MERE @XIK) - KEHE (B
BKR) - AB#£8 (BIRX) -YolandaM. Aguilar (Marine Geological
Survey, Philippines) - Allan Gil S. Fernando (Philippines
Univ.) = Willem Renema(Naturalis Biodiversity Center)?

BRI Z B W IR D & SRE SNTALATLERD Z L2,
BAERIZIST 2 KB SRR 2 — A2 DT, FRIZTER
RIS WTIE, HFE VBB EAL THRV. ARETI
Indo—Australian Archipelago AMIZARIER » B AR R Eﬁa\‘ig

Ehe %ﬁéfk%a_bfﬁﬁi(¥{$iﬂc B LRI DR 22 L a2
HOMNCT 2 ZLEAMET S, 7—2 & LTI Tidzel
HEAREEI S B IR AR L, FEEL % A L LTRFSNDI

{LaAD—FTh 2 Biphia e, (R, TR, SifEOE
Btz PO L7t & C ORREE TR, L CREZARIEOE T D32 &
Tz, AR~ CIR » 7o AR BT ot S e -
B E TR LB, ZORIBTEICM) > TRAT 5. Hikfics
VT 2 M SARME AR AR TR T, B & T Aot~

DD D L9 7Bl E — AR E R, 2D X D ks,
BRI AR & LT DI A B TR e RIC 72
HRONE = L IAFETD. ZD XD R D E— T,
HISEO R BN (FL— b7 h=2 X, HEZML) 23T ANEE D
HEMSARE IS BB 2 R L QD 2 L ARET 5.

‘English title: Cenozoic dynamics of shallow-marine
biodiversity in the Western Pacific

2Author list in English: Moriaki Yasuhara (HKU), Hokuto Iwatani

(HKU), Gene Hunt (Smithsonian Inst.), Hisayo Okahashi
(HKU), Tomoki Kase (Kanagawa Univ.), Hiroki Hayashi (Shimane
Univ.), Toshiaki Irizuki (Shimane Univ.), Yolanda M. Aguilar

(Marine Geological Survey, Philippines), Allan Gil S. Fernando
Philippines Univ.), and Willem Renema (Naturalis Biodiversity
Center)
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A FLILES —T 7 AHIZHTS B TRV RO 5. INOOMEL, BRMETT v b7 — A ORI T
3/ R NERR HER LT & DN, B DT = Y MR BT a2,
ERE AKX -~ 8) - MMEX (BBAK-BR- %) ° - 7o %ol M FRYOMLGZSET 5.

BEIBA (ra—avsiLay ) * - BIE (BEARK - KB
T a—) BB (R K1B) - T Hy s T+ (VIGMR) 7-
H T4 =72 (WNMN) ®

AR FLAEE N— % (Ha Giang Province) D —7 7 A i
(Si Phai Pass) (21X, TRV B~AIRBNSAA LTINS, EET R
/-ééfﬁikﬁ’é k2% M@ (TocTatFm) O FEblL, 75 A=7
LHEE T 7 AT VENGTRY, AT o HERST T AT V)
Ty A=T USRS (FF B AEA TS, AT, v—7
FAMRZEBT D M7 ¥y NEO T CHEREZIT, =2/ Kb
(bt % AW CREM 22 AR OHEESCA G P 2 i35 2 & 204t
DOHE Lz
TR N7 > N, JEEEK em~50em FRE ORI
AIRAEE FIRE LTERY, KRk A0~ — LSO s O
JE &R, BIRAPCEDS 1L, X —E XA & PmiEED
MRS 720, JEX 0. 1-3m 1 EDARMPEEROA T @z (f
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FPCERENOIL, BT AR ROa ) R bbb 58
29 FEPEH L7z, %@EP 137 7 A=7 2B BRRIZRREAY 72
Palmatolepis linguiformis °7 7 A =7 L BEOILEZFHEDT 5 Pa.
triangulalis 72 E D LT R ZDA o F v 7 AL LTEERa R
N EENTOE T OFREROYIPEEUE SN T, T
LD Pa. nasuta 5, Pa. linguiformis 4, Pa. triangulalis 75, Pa. minuta
minuta 5, Pa. glabra prima 5, Pa. marginifera #0 6 5% IZ§7\’9"E) z
LIRTE, 7IA=T UG 7 7 A =T URERERIC
FEBEcI LA IRE e ) Ry NS ERER T A Z LN TE T

'Upper Devonian conodont biostratigraphy in Si Phai Pass, Northern
Vietnam.

Toshitaka Inada (Kumamoto Univ.), *Toshifumi Komatsu (Kumamoto
Univ.), “Ryota Urakawa (Suncoh Consultant Co., Ltd.), *Takumi Maekawa
(Kumamoto Univ.), *Reishi Takashima (Tohoku Univ.), "Nguyen D. Phong
(VIGMER), ®Doan D. Hung (VNMN)

24 EFEER Nong Prue HICHHTHFv—MAMAENSETD
NILLRELV=BICHERE ZOELHES '
JEMBEE (SR A) 2+ Sirot Salyapongse (Mahidol Univ.)®

4 A [EPE D Kanchanaburi A6 /7 (273 % Nong Prue A2
I s TRV R ESNDARE, Fy—b, W5, EESEL0RS
Bo Phloi & (Bunopasu, 1981) 25EL A%, HE HIIAEOTF ¥
— FBEIAIL D~ ZEAEB R A L (BRI,
1998 ; Sashida et al., 2017). JUTiH# © 1% Nong Prue gD Ffi A %
110, AT 2T v — MBS ZERIL, B b o
HIZRA T, ZORSE, TR UEZ 4 50Dl - %L L0,
BILOPH =S O b A Z155 2 E N TE . RS TS
Bﬂfcﬁﬁzﬁﬁm{tﬁ’i’%@ﬁ#é L EHIZEDEHERICOVWTIERS.

l‘ﬁ%ﬁ%ﬁ 1% Nong Prue DALH I Skm A& S 5/ &V L

1t0> EPH’E WS 5. BEEREOAR - GRNIALH - BRSO AR
TRIIC 30°FREEMEAL L, ST 10m TR & bn b, HealE & ThL

BELOELOE & OBRITTRIGIDES AP TH S, Fr—h
BT TR 2~3em BT, WIRAES, MR BRO
AL EEND. Fv— NS OABNTE T, FEITHR~
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HLRI72 T v — MEIROIYE T, P25 o ikt 2325, 4R
DAFRIH em KITHNT=F v — MAEES (59 300~500g) &30k}
& U TR AAT o 7. BRER U724 BUBH I RIZFAIRR O i i & g~
5. Wﬁkﬁl@%fﬂiﬁ“ FRAFTIIZRNA, LUFD L 9 7p~v Afdds
FO=BAL DB AME B iz, 37270 D Pseudoalbaillella globosa, P.
Susiformis, Follicucullus porrectus, F. scholasticus, F. spp., Albaillella levis,
Ishigaum sp. Triassocampe deweveri, T. coronata, T. sp. Pseudostylo-
sphaera sp. FFTH 5. VARV LRD P, globosa
~Fo. scholasticus THEER X0, B~V LHD Albaillella levis —A.
excelsa BE5E (Aichison et al., 2017) OREHBWIFHAEY T 5. =&
FOH R T =420 Anisian % 757 Triassocampe coronata iy, 33
LT deweveri #5(Sugiyama, 1997) |ZEli S5 . AT v — AL
SEDPE I =B AR b7 — T AUEO PSR 5 27 e
b HNET v — MNEDREEA L Z T LD oA XV Mol &
R LT D,

! Permian and Triassic radiolarians from brecciated chert distributed in the
Nong Prue area, Western Thailand and their significance.
% Katsuo Sashida (Tsukuba Univ.), *Sirot Salyapongse (Mahidol Univ.)

NS Crittenden Springs DET UE/ 4 FRRAENLEL LTz
RIUTVEH REALAFT U Oa/ FUMMER'!
Bl [E (BEK - KFEEE+E 4 —) 2+ James F. Jenks (& MHT
AT a—EFY) - EEER (ELRPE - )

NP ACEERIALE TS Crittenden Springs 1, < 76 A
ZERT ')A M ELHET L AIE (WD Meekoceras
beds) DIFIENHILITIY, 7 E /A RE W@
WM TONTE =, ZNODET VF /A RAKAENHIL, 2/
Ry MEAOPERAHE SITO AR, EE AW 50 - 4
B FIRIEIIHEIE & A EITOIN T Rin-o T2, ARFSETHE, [H
HloOAEEN S 2 7 Ko Mzt U CRERNE R OB XSy
E4T o CTT T AUER ST O ERMR ORE & Lk L7z,
HEHICENT 25T ) A FalAE, JEE0.56~1 m, fE2
~3mlEEDTa Y ZIRE RS THEAELTERY, FFHOME & A
SOEMHERINI /2D Z &, BHWEOAIRET ey 7 THhDH I &
ARBEND. AWIETHE, WEAEENRHD 2 2OAKET 1y
7 ERIGE LTz, T bIE, FEb~HE8IX Meekoceras J&=° Owenites
B EDOHAI LT VSO T A MM xR G, BRI A

2T R R AR Condensoceras youngi Fgde. E£71-, -
RS Anasibirites BDT E ) A REgicL v DIROFIKSE
MNEEEND. =/ R MEATTRERIRAEREEO R D3% <,
TERAN B HESTIX Conservatella conservativa <° Guangxidella
bransoni 7%, L2 RRAKE E EE B IE Seythogondolel la
milleri 7%, EEBINGIX Novispathodus pingdingshanensis DH3PEH
L7z, F£72, AT T UHPEICEEA 7 M. ex gr. waageni 1%, T
Mo B E CEGINCER L., ZoZEnb, &7 F /A4 N
JRAED TEi~ L v RRATKAE £ T, M. ex gr. waageni T~
FERICAEY U, BENE W pingdingshanensis §HIAEYST 5 & &2
DD, ZHUE, FEPERCTERT HARO P SR D Sz 2
VT UMD ) Ry MEEFEERILTERY, TF RMEAH~
NV T VMR E Ch, TovE/ A Fea ) Ko Mbaz v
5 Z & CHENC L RTREZR 2 & VI LT,

'Smithian (early Olenekian) conodonts from the ammonoid bearing
limestones of the Crittenden Springs, Nevada

2Takumi Maekawa (Kumamoto Univ.), ®James F. Jenks (West Jordan,
Utah), “Yasunari Shigeta (National Museum of Nature and Science)
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227 - AERER EMEROELRIE
wE & Gnek-m?m ’
Ta7 - HERER (KB) 1%, B 7V 7RED EOHESR

D7D T, [ERREEESEBWIE & A1 >~ (GSSP) A3 RIFDIKEE
IZhHME—DORBERTH L. EEFEES (SO 1%, 2020 FF

TIZT R TOMERIZOUT GSSP #FEET A Z L # B S LT\ 5.

ZDXHIRIROBT, 2018 4E7 AR TOIPC 5 TldERit 2
v a IR AREOAEPFEI N TN D.

EEA T RER/ N EBA O Berriasian 7 —F > 7 VL —7 (WG)
1%, JKB OEFE: L LT Calpionella alpina O TIEEZRAWHZ &%
2016 56 HITIRE L=, L LA D, IAEHA T (FIREEE
PERIER) 2 IKB OEFR S LCERAT D 2 LiciakE RN H 5.
FHUL, HAEH T ORERN T — v M A ST e Hs O 7
HBRBIZREOLNTWDENDLTHD. LEN-T, IAEdRT0ARE
FRAERZDOHDIZ LD JKB OFBE, 7TVT DIFE AL ORI,
FTET7T =7, BAEEEHIET L OKTEREOWEEE Tl TR 2 &
272 %, ZOZEE, WAEFRTONFHRUSNTCIE, JTKB ORE

T BIOBIRAIRFAREN LI TH D Z & ZBHR L TN 5.

ANEF AT LV HILDDNGARFFEAE T, ik
FEE O X F S EARKEOHEREN HIE B, JKB ITEOAE )
WENZE A7 & LT, Alievium, Archaeodictyomitra, Cinguloturris,
Complexapora, Crococapsa, Doliocapsa, Emiluvia, Eucyrtidiellum,
Hemicryptocapsa, Hsuum, Loopus, Mirifusus, Neorelumbra, Pantanellium,
Protunuma, Podocapsa, Pseudodictyomitra, Ristola, Tethysetta, Thanarla,
Vallupus, Xitus, Zhamoidellum 75 E 3351 Hivn. Zbd 55, JKB
L OBFECTRHICEER S 7 Y ThH D Loopus —Pseudodictyomitra }35
O Vallupus FEAOELRFE BT DI HRE ROV THRET 5.

2017 4 10 A IZHHE CRMfE SN/ InterRad 15 TIE, AR WG @
DEITBNT, JKB Db ERSMAETo7. ZhvaxT T
InterRad T JKB FEEIZOWTRALT S Z LT/ o72. 2018 ££ 12
AIZAAL AV 23 —T7 TR S5 JK2018 2RV C, Baumgartner,
Gorican 33 X OMARE Y Scientific Committee D A '/ N—|Z72 5> T\ 5.
JK2018 TiE, Mk nbd ey a v EBRETLITFETHS.

1 Jurassic/Cretaceous boundary and evolutionary lineages of radiolarians.
? Atsushi MATSUOKA (Niigata University)
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75X Vocontian Basin O L EBERFKSER
TEELRA (BRIEK - 1848) 2 - Babu Ram Gyawali (k') J/32K) °-
BletLiE (ALK - &4 ¢

77 AFAHGH0D Vocontian MRS I AR T~ EHANA
AT %, [RIMUROD A HRI IR B AT - b 2% PET 5
Z&inh, TFAMSAENRET DEFE L CEBRNICH EERE S
T&7o, EFE Aptian/Albian 5254<° Albian/Cenomanian 5% 7> GSSP
1L, R CRIESNTND, F7o, T OHURO FHR I
FRERFHIO T HBOEENREND Z D, Bkl HEREE
MR BEANATONTE 2, ZO XD IRt >\ TEAT—
BESHE R K OVRGECE A BB » Aptian~Albian X[EIIZ-DUVT
IREZRF A TE AR E S CE 7, EAFRIC OV TOERF
FHIEHNIIE & A 1T T R oT,

4[El, Fx1d Vocontian Basin A B D 4 SDE s va v

(Vergons, Angles, Moriez, Lambruisse) (Z#&{H5" % Upper Abian~
Upper Turonian OXRINZIWT, FIKETF /bf, A fLBL
f, IRBFENARLE AL, MOEFP AL LT, AIKET /b
IZOWTIE, BEE 135 EARRESH, 11 OfbAH (BC26, UCO

~UC9) & 26 ORI Z R L, FlEEAFLaAIZ VT,
Ps. ticiensis, Pa. appenninica, Th. Globotruncanoides, Th. Reicheli, R.
cushmani, W. archaeocretacea, Hel. Helvetica, M. schneegansi D&ALA
AT D ENTE, ZNODILARER & RFEFRNAR 2
BB DETRER, A XU AD English Chalk O _HEAHERICBWTE
I RFERMAKL RO ©— 2 4T (Albian/Cenomanian
Boundary Event, Mid-Cenomanian Event I, IT 732 &) % ARk o> [ #i3 D
JRFAFNARL IR DO B — 2 L3It 5 Z LN ATRE & 2R o7z,
Vocontian HEfEZHo> FAMRIL, KEULA L EET D Z &0 D,
L%, REULE GHARDED Z LTk Y, TF AMIMOEYERET
& UTHEE L 72 5 AlREEDS @,

Tntegrated stratigrahy of the Upper Cretaceous sequence in the
Vocontian Basin, SE France.

Hiroshi Nishi (Tohoku Univ.), *Babu Ram Gyawali (Tribhuvan
Univ.), “Reishi Takashima (Tohoku Univ.)

C15
L EHAEBRUBRRZMHE=2EDED
Fr— g - EEREEEIYET MR
RECE - B - LIMERT - S5EBSE GURKS) °

B A LI O BRACH HPlilBI 2 1 X N F LR L ERE - (Hauterivian~
Cenomanian?) & FRACAHIEHEE =% (G NE~HE8) 235045 LT
W, IR ERRE AL R v BE, Ak, WINE, —LEIcXsy
S BIZIE, R - B8, 2009) , GBI DEEREE =
ILfBIZ 30T ZbRE & DO IEEBEE DM DAL TS, —J, B
BHCHTE =R AERE S L C LR Y AYbE, EmE, 7/
T, NEEEFITTE, FRACHTTEIZ X0y S 40 (B, S - HIR, 2004) ,
A L A TH D Y = T IR & OIS EREA DT ET
5. IIGOEERENT ¥ — MEEZEGTZ SIZLREI BT
LW, TOX DT v— M - HIEIREE D EN T Ak AIT o
WTIHZRETIZEAERE ST,

T DI R R e OV L8 & At s avbigs
OEEETE L0 F v — M - BEETREREZEE L, b a ot 23K
Irle. EORER, I ERAA RS O ERIESA T ORE 8 Bk, AR

AR eAea ) R MEAE/RL Z LR TEZ. Bbh
T2 e B VA2V X Albaillella <2 Follicucullus 7% £ D~V Aid 746
DR, FHI=E4L0 Anisian Z7~7" Eptingium manfiedi, F7--Hi>
= T He% 7RY Hexasaturnalis hexagonus 13 005, 17, ARBO
JEMEEE AR OF v — Mg - EEEVEETEE L RARIZI T 2 Bibfgo sk
RS T R OEEIEAS ) O TR EA DRk = 2 Ry b avES
niz.

FREZAT o T A S T T O BRSO N b RO D734
RAENTHET 5 Z &1, I ERECRRA 2 Mg 8 — R HER L
7o 24, BUER A I A AR T ¥ o T RIS 3 Clc g i &
LTAEL QW2 L AR T H D Th 5.

'Microfossils from chert and siliceous mudstone pebbles from the Lower
Cretaceous Ishido Formation of the Sanchu Group and the Shirasu Formation
of the Chichibu Neogene formations, Saitama Prefecture, Central Japan

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

B OREICEEH S 28 — R AP TE AR OR-E 4 3Bk HAERYGE Univ.)
C16
BARIZE1THiBE 20 FRIDFTE= R RBEFOER ' & & BIT, DHEAEINITEC K A OBERROHTEO TN R S,

Al (K-8 2 EEMH— REX - %H) °

AARIZIT 20180 =R AR R F#0E, A ~DIEH % B Y
L LT 1950 FfRITHmiE 2R E, D% R E LWRRBEZ R &/,
A TIE, AI(1999a, b)IZk b L a—LED, BARZE L
TERTEPEZ 1T DEREY —/L & L COHE =fidg b a i@y
FOLIHIONTIRN L, TOIGHE Lol z A=A
FHOHHE —ROKIL - FREROITESIZ L E 2 —T 5.

Z 020 FEEIRD KD &, IR LA TR & AR & O
BEet 2SS B IVAERIE Y — L & L CORRBENRI L, Zhuc L
ST EE 7 v a v ORI ERE S B E o v
HHEDIHRIZ o702 5. T70bbh, B2, GEHEEI= 7123
SUNT BRI E T#ll> THHIBEEET & DRSS,
FIUT Lo TUEFE L AETBIFA X N OBAEAFERSEEE R < skeb &
Nz, AT, ALWEAEE, Y T V=T IR, A &
D F 7 DYFHEO M) 22 i B LR R OMITE A T2 Z &, Z L
T, BT, SET SN b A EOFE =Rt v a
OFLITHEA SND L) o7=Z LA TE 5. Zhb otk

R B BRI L SOBIR RO B L bl ST 7z,
7z, Flt & <A BAEDIEEI B TR B LR ORFFE
BIEFRIL LT ERER S5,

W 20 FERID AADRE v 7 2 a BT DEEE =Rkl
GIEFOMZEE, ALTALHEED S EE IR 2 R0 B 250
EENTWS. &LICHE=2DOTERNMI—ET 58 - 12
- L - AREE TEAZ. AN O B AR & AEEICS T D0
TR T THE A Z N ORE 23R L LT 508, K
PERITCIEFER it A5 & LT b7 < Zaus, i miens
ENLLHOMFEDIZE L A ETHEAIL (19992) M ZENLAEOLA D
WS TEY, BEAAERIZE L TIE, K95 IS HONRKET
HY, AINTS2004 235 H DI 2, 3HRICESHNS.

A review of Neogene radiolarian biostratigraphy in Japan during
the last two decades

Tsao Motoyama (Yamagata Univ.), Shin—ichi Kamikuri (Ibaraki
Univ.)
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IEEILREIHD TS SPHROEFPBE L
BEEED R MEBERBFIZL D3EDiHA !
W E—-FEE B’ - JILERARRY CGERBE HEHZRR )

ALREAL AR AR — 7 G IRBURE NIZIE, A ER o Hoge
DA LTS, ZHSOHRFFEIE, < b HUE - BAHIE O
FDMTOI TN DAY, FHERFIDE VR 8 B HUE T & (25 21
JEADRIESIVTI Y, F—HIZREFPRELAE AL TRV DA BIIR
Ths. Fl, ZRLOFHHROMEFERIZONT, HEMEAIC L
LB FRIRE A TON TN D OO (BIZIE, /MR, 1988 ;
WED, 2018) , ETOHEHLEBMA D EHT LI Tldewn
7w, FEZRHEAEASIITIIE > Tz,

ARFZETIE,  HEE IO HEH TGO TR CHEE b A &
&b IR SNIzEEER S A MEE (B3, 2018) &, AL
TEALHBO T Cdo 2 HLAENIE, REHUE, BLUINE O HEIZ>
WCHEEZ TR L, ENEOHE O rrIxt b 237z

B4R IR CHfer I &R A BEE U 7o B LUINE D~ & 1
1% i~ W h Bt g B kTt S v D Capillicysta fusca 5~
Spiniferites hexatypicus 1y OFEENPEH U=, Z OFEEITEAERRIC

Cc18

A DAERE R L OWEER L & [ R TH Y (RIED, 2018),
Wi BB Y > a o oBLNEE, iES L OWEEE
LA R OHIE & E X Hivd.

—J7, AERMINENS LELOE 7 & a AT HELIENER
F OV AR OBEBUE > D ITEE D72 b oD, miiT
Hthoxt b S D Spiniferites spp.-Tuberculodinium rossignoliae i~
Cleistosphaeridium ancyreum-Lejeunecysta hyalina iy DR E#E > A
MEFAREEAE L7z, ZAUTRelgsiEin s =g & [Hl—ofk
FRETHD. Ei, BEILNBO—HEUENSIX, Spinidinium?
tripylum DFERD BV, = JE TS JOMERIRE A 6 PEH 32 WosT
HEROBHE CGEHIED, 1998 ; AkiF2y, 2018) & BT 5.

IS OiEERE S A MEAIZ X 2B ofE R, Akt
EHOHFHNONWT, He—AIZR BRI L D HIE DG -
HORRetED R ENTC.

'Re-examination of a regional stratigraphic correlation of the Miocene
sequences by dinocyst biostratigraphy in Northeastern Hokkaido, Japan
?Keiichi HAYASHI, *Wataru HIROSE, “Gentaro KAWAKAMI
(*Geological Survey of Hokkaido, HRO)

ERERERED LAFERGREMILEER
FAIE - LIS (RAK - B8 2 - ieEEE REX-H) 3 -
BHEZ (BEK-CWMD) 3 - fEZRE— (£FEX) *

R R S B L BRER B s D Foe b RN A 5 5 D—> Ty
D, WHRRARSTFELALTIIME—, JESE A RS T 5 BB RNTE
WAL, ZO L&Y ISR D 72 D 5REREREDN A < B
STW5. ZORMIECIFEEA LR kAl L ORIKE T /b
AR THAE S ARkt ST D (Huang, 1966; V8 H,
1973) . L ZAT, BiESISOMRETEFTICIE, AREIRERS X

ODAE DD 72 2 F0EE S B LERE L BREREE ORIC A E S T .

Z DHEE AN A FREIN b I RE O TP AR 2 A L
THY, GBS EDIE S A HERTT DB D, MEMEHERS
WIDSHERE 9™ D BRBFE~ & 2 & R T RO B R & 4 5 72 B
TRHERE & S TE T ()INEDY, 2001 5 EBEIEA, 2004 72 &) . i
FEiL, FOMEFERBARR EAHLNTR Y, BRBHD
HEEA~OZACIIAE CRFFICE X 72 b 0Tl <, Hildkic k-
THERARER S Z LS BT > TE - (NHEIEDS, 2005 ; TR
FEIE, 2009 ; FEFIEDS, 2011) . —F5C, EAEOS IR

Cc19

ERICER B4, EUUEREDDAEE, BRERERE~OHERIRYT X ONE
FRIZEI L CIIBiEA Sk I S A IZE > Ty, 20Xk
DRI &, 2017 AR KB X AT, EREOEL
JEREENTIE O AN EESE IS T 25 % OB FE L S T
(FAFNEAA, 2018) .

T, INE LA O IX 0378 SIVTO R W E R ESIZ Sy
1595 FETER L OBERERES, ARB3E R S8 i g 2z
T, AREF v baB X OREEE L LA B AT L. &
DRGSR, BFBICAT 5 BABHAYI 3.0 ~1.7 Ma, HIEEIH
L7~14 Ma \ZHIY 55 Z EBALNE IR o T2, Z OHEFERITHRY
T HIEUEY, FIIUN SRR~ S AT TR i L TR
D, WS TIPS S CO R FUB R~ R 4 g ~ DB A
kDX A 2 2 7 OFEE M e SFEI 5.

"Upper Cenozoic calcareous microfossil biostratigraphy in the Kikaijima
Island, Kagoshima, Japan

2Shun Chiyonobu, Makoto Yamasaki (Akita Univ.), *Hiroki Matsuda,
Masayuki Torii (Kumamoto Univ.), *Keiichi Sasaki (Kanazawa Gakuin
Univ.)

I LH A BOBMEOSHFEFLERERE <SS
EMER RR-B8) ?

7% /A K (Ammonoidea) &MFEDA T LAHAFE (Nautilida)
1L, RO CTHAUTEWISIR RO TIERWL, EbHht
FETH Y, FHEBRDHOORELEHZ TS, WTFhogk
HTHLERARTRD RSN D, WM LTS A TH -
TFeEZLNDZ LG, BHIT /A RIZBWT, DK
ZEHITIRFE TR ) AT E DS A B SV C& 72, §8K 1540
TERFEREZ BT IRARY 72 © DOIERGEROEKERE (LRER) T, Wik
FIFHITAARE L 2 BEALARE 4 72 0 OHEIT I ~ORASE T (b
W) ([2X > I L725E, WEOBIZiE b L— K470
TR L, &6 BnaE RS LT T i 5 oBRERH: 217 E X
HHNRNEH L — T ay SBMEET D, T U /A R,
KOPIN ZZ TR VREL 22 0 IS WBIRN D, TRRIEPTE /&
< LRTVWREL 2DV, S BICFEL 72003 < ok
MbLZTRTWE D e b O F TR 2RO R R 5 5.
ARFETIE, 6,000 FELL EOT U 7 A RISz, 250 fELL Eo A
7 LHAFAIZONT, CERGESEDND Raup D 3 /37 A—& &3]

L, BFOFRITLLTT AN TR & IR mifb a5
THEEHIT, BWED N L—RRE7MEV I SL—h7 a2 k)
SOMEEL RS o 72, BAEOA T LTA 3L, W bIEE S
L— ~7 v b EORRERRIMUORIIAIE L, sAEL 201
SWBRIZEE( L SN TS LD Thotz. —J, {bat v ahA
L, 7o/ A REHARD L, FHINL— TRy MOEWE Z
AT DT TN S DD, HREENNSWEDNIEE A
ETHY, EEEEN NS WSO 7ol OFED, EKEE
OHNZ/NELTDHEY, BPRELI RN EAEEL TS X
I Tholz. LLEDI T, U LTAFOBEREOLENED, 7
VA RIEKE, FHERCT D T OOBERERAEIC X DN L— MR 72
TIHEFRSHBTE 2. L, TUE/ A RERART, UL
HAFTIE, Bt - FRERDT, BAOMRN LY EECTH -7
ZENRBIND. TUEA RXY AT LTA DT HIEREZE
RNZBUT DA RWEIPHICIR 5T a2, Zhud bRz K
LT ERNEVIHKITRHHATEZ

'Constraint of specific surface area on nautilid conch
*Takao Ubukata (Kyoto Univ.)
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SHHS EEDBIREM Vinlandostrophia ponderosa &SRS !
MHEK FraX-3) - +tAEF FraK-3) °-

L REARIZIT DD OMHEAMERSCERREOMMEE, AL

R B R AERHHERL & B I 2 AR DIERR IR SRS R A N R
bbb Lz, BT, AT 4 AH (Order Orthida) (ZJE3 Al
;L ZOA R NEFHEOT HUREREHE TH Y, Ry
WY - BT BL T, SEREOT VR ERZ— 2B
HFROERPEATND. LAL, AT« AOMRESER K
BARTT=0h, LWVl ARRREICE K LIt e, %
TR TIE, AT 4 ABD 1 fETH S Vinlandostrophia
ponderosa ZREMNT, EAERBDEITCA R T2, FRT, BIPHE & R
AR E OBWRIZIER L, #8L L A % O iR 1 I 5e 24T
ST,

V. ponderosa O HPZEREH % F\ N TR O AL SRR 21T - 72 fE 3,
AFEOBIZREY, ZERIITIBRERRIT A AL C & DR 2 IF > TV
T2 EDBHALNIC R oT. ZOWERFERNTI, HEEROELL
B ERTH- THERINTEY, AEOZEIEEKE TH -7
AIREMEN B 5. TREIEFAN AT ATEORRIEREL, BRI ES

C21

(ZHEFER DA FIE A N 2 ZEEEE L 7> TV D, DF D AT,
WRFEIR DA 568 2 (5 - CHRIEIERTE ) H 2 AREYI C = A JREE A C
XDWSIRE Ch ol b BEZ b, FTo, RREEICFHEN Y 7
7 a3 —% NIRRT ST % AW CEBRZT o 7o i
B, Jox OB LD LIBREERANE EER L. ZOZ b,
DUV T Ay v —i, BAMIITCA U DTN A5k S 5 HkRE
iz Tz 5.

AV R B RARORE R 2 A L B A AR AORFSTIC LU,
V.ponderosa 1%, FED= > FIZHIKI ST, AT 2= MYRE
HfERIZ7R9. DFE Y V. ponderosa 1%, JEERCHIRDALZERIFARK L
EORERZZBRFERIATE T, BROIEEKIR A ZE S ' 5
TERBHEREIZ o T /SR RG22 B T E 2o b LivZau.

! Adaptive strategy of orthid brachiopod Vinlandostrophia ponderosa: A
likely function of zig-zag commissure
2 Yuta Shiino (Niigata Univ.), > Takafumi Tsuchida (Niigata Univ.)

> 2R4% )L EE B ROE R BEMEEE '
LBEZN (EEKX-B) ’

BUEBEHREICIE, 4 IV 3 H (Podocopa) & 7 I ARH L
B (Myodocopa) ?2 7 /L—FNFELTEY, AiEdm< Ak
ESNT=EHRER 20, SRR EAEARDHE ST DIT%
L, %EITEHOAPRIDRTE, (LAEADNELT 2 2 LI13/MThH
5. ez, HHREEICRET 50T A TP a EHICH
N, IRV ERTIEE LS, WHEEIZRBT 5 5AN 72
HRIZBWTE 2, RISHE M2 AMHIE SN TR,

ABFFETIE, FRA R EHHSC THYE L 7= Euphilomedes japonica
Ze N WSEE (SEM « TEM) BIEZOREFUTIASNT, M
AR & Z OIERIC OV T Ure. BEEUEROREENS, A
S I OF R DIVEHS L [k, 4-o0fE (L2 F2 7 -
SoFTT - NTF 7T JEE) 6l d I EHPILE. RO
TEMBEDFER, 487 F 7 7 TES T o—& L3 SR D, N
7 F 7 T FERMEON EAREAFEE L CO A DSHER T & 72,
A FREIRTT & SEM CEIET 5 &, ZhbOAREREEOMEDEN
RIS LT, 4h7 7 I ER AR EmD, WY F27 F12i3E

c22

BOLZHRROFAREFERDBIE SNz, UIFRZV EHDOEZL D
I, AR ELATOITORY, H WIS ERIBEIC LY
< ARILEZ NI &R0, AREOWH 7 7 713 5Ma % &
HLTWAEEZ NS, B OO P 2 REHICBIE Lz
R, LA D O IESN LRI B 72 B BRI SN SR A LR

D, FRRLE S TEREESFELOPRRICAE U, B DBk & 8 L
TRREDME IR LB, SRS 7 F7 TNICHER S D 2
LMotz Fiz, BRELONTH & AFEEIEE O BRSO AR,
R B B RIFHCHEI T2 2 & b B2 7.

AN EHESFE ORE2E ) EEETH D, UIFLVERD
fthOFE L 0 HAFF R BKIL SN TEY, TOBRERIERITEA
EIRICEIGTH D, v IRXV EB RERICIE, mAERE - A
Tl AR RS HGR ST B8, [FLE B ORF 15 & O 2R T,
D DR & I EERE A~ DB ERR L TV 5.

Carapace ultrastructure of the myodocopan ostracods
2Shinnosuke Yamada (IUHW, School of Medicine)

Truncatoflabellum gardineri BA&IZF88 5N BHEHE - BEEZALV:
HEREELTOA LY TOBBEDHER '

BEER (BEUREX) - AR (BEEREX) ° - IFE— (X
RHK) ¢ - FEAEE (V1—2XFVFK) ?

Yo TERIAERT DA LY T TIE, FIECBE EM 2 Pl &
BB OWTREHICAIZE S TS, UL, AR Eicdk
BA DA %3 (HEROK) 25%I2K%.5) ORISR IS
BT 2H9EI 3R 1D 7. £ 2T, AT CIE H BHAETREO BUR
A W =2 Truncatoflabellum gardineri OB FIZFED HIVHIR & (&
BOEF G, EMIEE FIZI0) 54 4 SRR fE]
ik rtz. REARBORECH MUK 80-120 m CERAE & 4172 1273 fH
K55, 338 1A (R 27%) OB THAE & AAEE OEB 3 R S 4L
T L UTHHRIZOWTIE, LATD 4 SOMHRIRINAGED BTz,

(1) ° =zt UCER T ERDE, () FRRELO%E E
EoO—HXRE, 3) 0—KAiox L COMTH RIS O, (4)
BHOWRL. T gardineri Cias HIVTBERE ORI 2 CEARINIC
MRSV T Y, BRI OHE A R S D IR S FFE L7z,

T gardineri DA RIKRIZFRFEIRIVALLE TH Y, WERRYE )13
INSWBEETHD. T8 D BB T, R AR R
T H72DITIE, B A XIFR D DEMRINCE e K 5 I &Iz D
DD, TOZT END, il L HER E DMLV E
FEDMHEE S AU7 FTREMEDS E O

Hiffth o 21T 2R OMHR AL, A AEROMEIRIER
AR L FicnThidd bitd. Linl, ZTOFKO
TR CITER OB LB T, BRSO b MOk 2 52
L, T gardineri TR HID K 9 AeBEARROFR T . g
VADREEL, B E RS R T 2R S TR
D, R T LS L D B SREE Sh- 720, Wb
HELheZExbnd.

TPEEEE RICAERT AHMAT 1L, HERDOBEET &
WIFEE" OWRFTHLHA, BV TR s F b AENR
2B 2 HIEHOZE L & & HITRE <L Uiz lhetEnsmu.

!Skeletal damages and repairs of a solitary azooxanthellate scleractinian
Truncatoflabellum *Yuki Tokuda, *Yasuhiro Ishiguro (TUES), *Yoichi
Ezaki (Osaka City Univ.), >Asuka Sentoku (The Univ. of Queensland).
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MR RZICFB SN TS hEifiEY S —FREEIER]
BIREM GURKY - HEEISEFFRIER)

BRI DYERAZIZANT T KA E MG L35, FULKF0¥S
< OWIFEE BIZ L0 FAERBELA O #E NS TE T,
Al BB THALR T 2560 L7BRIc, Bl - g d ST
TAEWZHFRE ¥ < =T RHHB LA OV TE T RRZ R~ 720,
FALKRFCIN T, Frffie U CRidk - it ShiziE Y < =
FTRCGER) OFELLOIZIE, LFOMN RiIF S,
Telescopium schencki (Hatai and Nisiyama, 1949)
Vicarya callosa japonica Yabe and Hatai, 1938
Yabe and Hatai, 1938
1938
Vicaryella tyosenica Yabe and Hatai, 1938
Vicaryella nipponica Yabe and Hatai, 1938
Vicaryella jobanica Kamada, 1960
Menkrawia notoensis (Masuda, 1956)
Cerithideopsilla tokunariensis (Masuda, 1956)
Batillaria toshioi Masuda, 1967

Vicarya callosa martini
Vicarya yatsuoensis Yabe and Hatai,

Telescopium schencki DIFFIEAIIN SAEFESTEY | [H
CEHI L Y Oyama (1950) 12 KV G S NVIATED Y ) =L THD T.
nipponicum DI IMBAERLF T, 26 5 & RIRAEEAICHE L2V,

Vicarya callosa martini (% V. yokoyamai DIEFEDOFIZAD H D,
V. yatsuoensis |3\ EHIKDHPET HARFERIMEAZ S EIZLTZD
DT, [FHIKCTELFEET D V. yokoyamai & OFELIVENFER S5,

Vicaryella tyosenica |FHANOIEEEIC R X 7B R LB D DM
BT, V. Jobanica b/INRITClRIKEZREEMiAE D, V. nipponica IX
ERESL 2EROI T, V. atsukoae (Otuka, 1934) |ZH&H THELLT D,
Yabe and Hatai (1938) | &> CRUR EAVIAZAD 121F, fridbHik
BT BATEE V. bacula® (=Menkrawia ishiiana) |\Z[E)E S5,

Menkrawia notoensis \ZIIHES T D & T O HBIRIZER N H 5,

Cerithideopsilla tokunariensis OFEAAEALL, 1978 FEDEHRIR
MHIEEORBIC LV | FHEDER T E 2o 1203, IROREh %
FEREMA TOMDOEREI 1D, KBIZED D TEHFCH 5,

! Remarks on the Miocene Potamidid molluscan fossils stored in
the Tohoku University.
2 Hirokazu Takahashi (Univ. of Tsukuba, High School at Komaba).
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ROTBORBATHOREL oN-HERE L EEFFREE'
dx & - BHEX (BIBX - %5) °

FEFEHM LA O NBHEENC L DBRBE A LASHIER BB CHERE & 72 o
TWD. O XS I OB A YRR ZGosk SR S
ILT DT, TR A TR AT DI TN D
NSO SBMNERE L NS < WVIEPEE T, RIZIR S 7= iic
BT LR ENTUVR., ZF 2 TR TIE, AR - 71
WOKEGE 1,29Tm #i5 (GH11-2022) 36 X Ok B s 8 oD 7k %
1, 118m, 940m (GK14-693, 755) M T vz = 73k & v
M« s |2 KD HERDEE OJIE, WHFBRBETTOTDDEAR L
WEHED ST & AT o 7.

1Py DPREEZEA S, GH11-2022 =17 TIFAEE 10-15cm DREIT,
CK14-693 =1 7 TIEAE 8 em LA T, GK14-755 =2 7 Tl 10-11 cm
IZENENHEFE OB N T2, FNL Y M CilIIELE
L7z % OWRERENIHERSNZ. 22T, " ORERE L &
W& a7 OHEFERE L RS 2 &, GHI1-2022 =27 T
0.072cm/year, GK14-693 =27 % 0. 030cm/year, GK14-755 =27 T
1% 0. 056cm/year OHEFEHEE NS S 7=,

P02

GH11-2022 =27 DJEAF fLBRIX, FALTIXFEIS Chilostomella
oolina, Epistominella exigua, Uvigerina asperula 72 & DFIK'E
B FLBDRZREMN L7, a7 RE Sem fHE0s bAKRERA LR
WO L, 7R 4. Ocm X0 AL CIIBAEERAFLED 50~60%%
L5 X Aotz —F, GK14-755 22 7 OEAHFLIREL, &
KB Tl Marsipella=<P Rhabdammina D X 9 7o FRIRBAS E A FLHh
D S PEH LTS, BEERRE RS &, FEHITH
L0%LAFTH Y, GHI1-2022 = 7 OREAAFLHEFL & 138720 > Tz,
—Jj, Chilostomella oolina DIRFEDNAi % WD &, AL ClMEM)
R E Vo LR LR ik,

ZD XD MG HLBBEEOE I, FEFMSTHE TH D “Ra OHIIE
YL —FH L TR, B TEOEEBICRNT, HWE 100 4FRED
R, REEWE OBHEZEEIZ X 2 JREEREE O L3 E U5 AlHE
MRS T,

'Sedimentation rate and benthic foraminiferal assemblage from
surface sediment cores in East China Sea
2Akira Tsujimoto, Ritsuo Nomura (Shimane Univ.)

RIFEZIEEOMILT & HEMHHIZE DL
SEHHOREEL

{ERRIAE (BIRK - 1) 2 AARH (BEX - K8 ° M
B GnBA - KF BEREMER ¢ #BRE= (BRX-EsReC)
O LM (BIRK - 38 ° EHEW (BRX - R

2011 AEDHAARKREI LS, AVLENREO A7 53, BANEA
JEIIZ BV C L EEHER OFIE DA T TN D, 2D XD
TeFgED—ER & LC, fEa ARIFH (2017) 13, RIRIREI RO =08
CTHRHI S T 5e2 8 R — Y o 7 a T HER P O R & T4
WS Uiz, AREFFE T, BIEA DT OB A L, S HICHERE
WD NS JERHTEATV, TS ORERZFS L CHEFREBRBEDOIER -
ZEMRZEE & RO B DI LA T o 7.

STNTOWTEE], fldk, TEMEER SR L%, T cc DF 2—
T aEGCE L, BRI L7, RUEHI EIE A AT AL AT,
KIFESHT, ONS TSI L, 2 KD 7 D5 24 BN H15
ST B ROKF 2T, AMS IS X 5 MC ERRIERTIT- 7.

FEELL LT, REEUEOERIE, K9 9000-3000 cal yr BP Tih-o
7o ZHETITN 110 FEO R R L 8 FOFHEEA LIRS Hiv
7o, TS OREEMMT, KIFE - ONS SLEMHTOREIUCIE S &, kD

P03

5O ZHEREEREE O 2 LM E e ST, £99000-8200 cal yr BP (=27
TREE 19.5-18 m) CIHEHESN AR 5 IR MSpEH L, SR THE
BENENWT LD, TAF 2T U —DPRETH -7, #8200-7700
cal yr BP (27 18-16 m) TIIPNIBIEEBRFEAHINL, (KM
IIFENPEH L7 /e h 2 X0, WimAE R L, PAHTINIEEREL
W2 L=, K9 7700-3800 cal yr BP (= 7YEEE16-9 m) TIiE, H
TEROFESZERES BN L, A LR orEHERE LN 5 2
L, BBRRINS S HERENTZZ LD, BB, *HEE
TR S 37, 72, 95300 cal yr BP [& I AR
JRFFYRIE & fLER O ZUHE 3R BTz, K9 3500 cal yr BP (=
TRE9-8m) TiE, HIEMOWERIEMNL, Mmoo
HH O RA IR/ BT EN T & D, YR O
B BVTIR T L0 KRR RO 70 in b SR B 2 28 b L=

'Holocene environmental change based on analyses of microfossils and
sediments in Iki-island, Nagasaki southwestern Japan.

Atsushi  Urabe

Prefecture,
“Satoshi Sasaki, °Toshiaki Irizuki (Shimane Univ.),
(Niigata Univ.), %Koji Seto, “Hiroki Hayashi, 'Tetsuya Sakai (Shimane

Univ.)

I0DP Exp. 371 MALRESR : 2 A7 ViBEHDOMIER
WHER (EGEK - #8%37) 2-R Sutherland (Victoria
Univ. of Wellington) - G.R. Dickens (Rice Univ.) *-
P. Blun (Texas A&M Univ.) ®- IODP Exp. 371 Scientists®

95 FHERNCAEREY L— OB AZE L L, fhEL ot
B—/NER—~ ) TGS N~ Ty JURHETC T L— |
DILFRAB IR E ST B Z HILTND. L LA HIkA AR B
T JFIRSOEFR IOV CREHITRTIIH S0 Clev . FEA EEREE
HIFHE (T0DP) 55 371 YMUHEL b > H—r V=T 7 HEE O FaA S
BRABICAE S AEERGOMEH, & SIS o SEEsoE i
By & LT 2017 FEICHRE 24T - 7.

FAVEATERE # A~ L HHBIZ 35UV T Sites UI506~U1511 OF 6 Hik
DHRI UL S, A48 & T IRV P L D EE 7R
RETIPRIE SN2 TN FEROEI T HiAEH T~
AR U, HERHEEIT 0.5~2. 0 em/kyr Th-o7-. SEHTHLL
PR EICAIREHER) CTH Y, BEFTC A ik LA S L7z,

FEAAERTE T L & B L 2D KR ZEE )M TE
Sh, B TSRS IR B L 72T 61T

RS 36 1 2 A TS S D A aT LR TR Shi- 2 & b
AL, B - 277 —F2 2 WA %O L 0 ZEhEFo
P REIR S SN D,

B A UEE TR 2 E ORI HE (DSDP) 55 21 ¥k, £ 90 7k
WHEA TN, FICHH e xge Lo iriRiEEshnE s n
7o, AWUECHTIAAF SN A OSERE B, AERICE
B HRE - HUHEEFSEOMER D WIFF T X 5. KT Site U507 D%
Wi~z har i CRIKEYERY)) |, Site U1511 O IAEHTHE

EEHER) (RO TR b BT R, dT RSV SR E
ENTEY, SHEEERTTLVOBENRTETHS. MIbaORE
REEIVT LS RAF IS, SeAVER ORIl & Tl SR
JEIZFWS Z R TE 5. R E RSO 2 = he O RIE
BELA 2 b (hyperthermals) & FEERTExt R E LC, M EERH R
TR BT DHTRANMG N D RIARTH .

'TODP Exp. 371 preliminary results: Microfossils in Tasman Sea
Hiroki Matsui (Kochi Univ.), R. Sutherland (Victoria Univ. of
Wellington) » G.R. Dickens (Rice Univ.) = °P. Blum (Texas A&M
Univ.) « °TODP Exp. 371 Scientists
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RILLERHEEER Albaillellaria 12502 ZREDRsEERS5E |
i M FERRT - hERERE T 8 —) >
WE EEmEA-I) 5 Bk (hEmEARE) ¢

AL gl R Albaillellaria B 121%, @5 7% (normal type) & ik
T (swollen type) 75725 —JEAFFO S OHEI BTV D (Ishiga,
1991) . oA, @EANZEE~, TEES (apical portion) 733 L < i
BATWDZEIZE VST BD. L Lans, EET—
RN PEHABERE MRS, REI IR E13 S 272 - T
TRinoTz.

FEHOIE, MRELESORERERFICE £ b MYV A RIR
tFv—h 7y 75, Albaillellaria H 2892 Albaillella sinuata
DORREMRAR 2 %525 < 4372 (Ito and Matsuoka, 2015) . Z4U 5 DR
Z AWCTIERERIE 21TV, £ ORERFHRZ A SN LD T, =
ZloHiET 5.

TEH RO TR ONE O A h ER b Lz & 2 A, Ik
R Uic, @ SRR o R @iz 7a <, 2 ORI
MRy ahb vz b, £, WIRENTEE R L GRoe R
WD, FROESEROMEIZ I 507273 B R0,

P05

FEREDORFHIMN Z., Albaillellaria B ORKEIZIS1T 2 IO EE
HSNTT BT, SATHIRIC I AIARRIOREH A8 T7-. I
PEOF b ORIV ARRIHIOY 7 ~— U T U IThH D, UL
LFED Albaillellaria BIZIZRKE < 2 2D%H (Albaillellidae £} &
Follicucullidae ) 2FEET 5725, Z DM DR HAZEROEEH
DA EN TS, L3 - T, Albaillellaria © “JEPEE, B2 58
ICHILETAHETHD V25, THIEIIZIE, R oRs s
% &)@ (Imotoella J&, Follicucullus J&, —Longtanella J&72 &) TlX
AR DOFEBIZ LU MEAI A HID.

Albaillellaria > —JEMEIFAETR IS X D AMHEME BIET SN CR Y
(Ishiga, 1991) , HAEMRICBIT DT T 7 b OEhlERGE %2 5
FCHE SRR SIS,

! Morphological characteristics of dimorphism of the Permian Albaillellaria
(Radiolaria)

Tsuyoshi Ito (Geol. Surv. Japan, AIST), *Atsushi Matsuoka (Niigata
Univ.), *Qinglai Feng (China Univ. Geosci., Wuhan)

MEBRILLRIRBEHADO VA VREBIEEN SE L-ERRIER
DS
HIIZE - EES S (LOXE - BIRREE)

L R HGES & R R S VR S UL SR OSREIEAN 3 L C
W5, LRSI E S 2 JE R TR s O gRERE Y, & LT
RV E NS0, BEEEESRT v— M EfED . RIS B kb
DEEEA LIEEOIE, 5D SR~V Dkl 2 R i b o
WENH S (Ishiga et al., 1986) .

AWFTE T D~ > T IREEE OFEHN S, R R TR R gk
@ Hara and Kiminami (1989) Ik o TA TG Va b N TWAE
PRICEEH L5, BEIRSHICSBIRICEAE L T30, B 20 cm
XJEREAI 1 m ClimIWE ol b D. ~ 0 v RERE A TR
AL DRI OFERE RO EATEE 2 G ATV D, RIS
NV AEFET B Pseudoalbaillella %1 U e LT, %< OFED
BobfbanE TN D, iebba ORFERD TR L, itk
YA OBHIRES 28R 5 2 ENARETH 5. Hill-VL At
OB A 1 2 N CIRAEO BAF g b b am sl oy b e o
ERHFFITH Y, KT THE D 72 AL A RS

P06

Pseudoalbaillella DEALRINDI v 7 ) 7 & LT THE
T — X Thb. £, ELEHEREAIDE, BE3 1m £
b5 Pseudoalbaillella7s X360, ZNHITHHEE S 2 B, il
WV BRI OB R b ORI DWW T iRz 5.2 5.

ATEpE UTAVAREED Pseudoalbaillella J{Z1X UL LT, =
VETFFTIVTERT T T 47 4 A RT VT HOMEETHBICHE
BL, ERLIZAT vy FRird 5. Hix AN OEES L7c SEM
WG & 2y Finh, BRSSOV ORT

'The fine structure of Early Permian radiolarian from manganese
carbonate rocks of Akiyoshi accretionary complex.

Nakagawa T. (Yamaguchi Univ.), °Wakita K. (Vamaguchi Univ.)

Ishiga, H., Watase, H. and Naka, T., 1986, Permian radiolarians
from Nishiki Group in Sangun—Chugoku Belt, Southwest Japan.
Earth Sci. (Chikyu Kagaku), 40, 124-136.

Hara, A. and Kiminami, K., 1989, Ancient Trench Fill and Trench
Slope Basin Deposits: an Example from the Permian Nishiki Group,
Southwest Japan. Sedimentary Facies in the Active Plate Margin,
557-575.

JtiEEPER IR LI S AR T F v — O 5D
B RIEADEREZFDER]
INEETE - EEHAE AR - thEWIZRAT) 2

JEHEE AT DA KTy TR 2 7Ly 7 A
ICEENDIT ¥ — b, 2=y N EIZRe DU EREZ R T &
INTWD (Ueda et al., 2001; FEH, 2010) . —J5, W@hl)il= >
Ty 7 AGHA AR S T ORI T, S hETFr—
DR B LAREE G L7203 e <, HERHERSOIRIBISRB] 2288
WD, I THREMHIKIZIRWT, Fv— FOHEFEFEMRICES =
= MRl EERE LT, b aite et L.

a4 L LicF v — MIBEHEA 15 n DR T v — hO7 1y
7 ChD. T y— MNEBE R RIARE T, BHEEIL5 - 10 cm TH
ol iz, BHBERIITEERENS LIEUIEEEL, 7a v 7ol
I CIEB IR g T 5.

A DOBRAAIAR R L HRETH A3, FEHRITHRE R
WLEE Tho7e. PEH LIZEIROIZ & A E130 50 R BRI
TR T o 7273, Dictyomitra, Stichomitra, Protostichocapsa,
Thanarla, Syringocapsa 7s & ORI AR LT-.

IS OIEEB A TR A NI RIE L7203, [kl
HALARE MR CPE ¢ B T 5. — T, ZeERERiRTeE
7 & CREHDS S S D, B AR (R 77 o~
T7FT M) Ok, #BEILE (Fa—a=7 1) Lk
\ZEPET DI AR T E o7, Lk, BatLi-Fv—
N OHEFETFA A, TAET Ui~ ) ~=T7 U EHEET 4.
FEH (2010) (XA, B2 7Ly A TFy—h 7y
@i DIINT XY =y N ARV =y N EEND. &
NENDZ =y MBI DImPEHFED OHERFEM TN A ot
W, TAET Ui~k =T UBlE Sh, AESNLATFy— T
7y 7 BIRERFERICHERE LT L2 2 6D, AFFEORS LS
<L, Bl b A ER R L= TF v — MI Y Y=y hho
Fr— 7y Z IR ENDAREERE. 5%, v — hOlk
W EAIZER T2 28T, ARHICBIT 5 2=y MR AMEERIC
b EEZD.

'A report on the radiolarian age of a chart block in the Samani
area, southern part of the central Hokkaido.

*Hiromichi Koyasu, Wataru Hirose (Geological Survey of Hokkaido)
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X## micro-CT [Z& % Glomeropyle BIERRDRRE & NEMEE
~ Glomeropyle bispinosa & Glomeropyle sp. M LLEFAR'
REBFRE GIEREER - £FEH GRS ° -
TERRE (ET ) ¢ - BGRE (FHERER)® -
FAEF(EFEK - BI) * - AER (FHEX - B - #hH) '

AR 534 773 Glomeropyle IR OAFRLL, JEVNRNIC
TR 2N BB ORI Z AT 5 Z Linb, ZORSING—R
WEAMR 28T, IEMRREORERCERINEZH G2 2
ENTED, =a—Y—7 0 N - FEO P~ =8R0
PEMEEE B BIE T 2 T E T8RSN TWD, Th
FTOWED DARTTHMOTIERED & 512 10-13 I LAFET D 2 L
DG ST D, Glomeropyle BB RO RFRIZONT, ZDH
HHEE AT AR e =7 ho—EE LT, 41 Arrow
Rocks, A /W7 7~ XJE Unit 6 HEHT 2 late Anisian @
Glomeropyle bispinosa & Glomeropyle sp. 3 |ZOWC, X#R~A 7
0 CT 2 & O TSRS OFAT & MO HBRI e 24T 72 o 72,

G. bispinosa IFERDOINZZE RS, WRIZIEE LT pylome & £F
D, ROTAERZ 24D Spine 2378H L, & 5 140D Spine 73 pylome

P08

THIHMOD, NEESHT 8 RO EEHApical Ray 4 4, Basal Ray 4
) & Median Bar(MB) CHERL S 41, kD RH#MD 7ML T2,
G. sp. 3 [TRERIRDINE THIRIZFEZE L T2 pylome &£, NHVE S
137 A0 EFHAR 4 A, BR 3 &) & MB Tk S, R ko b7
[ZRIZE LTHZE LTS, BROIMANZ 7 D Spine MHEL, 34K
W B B2 L, 750 0 4 RIT T A~ pylome ZHRLT 5,
H7ZBR P BIFTD Arch FEITHRRRY 72 L TV D, Zh
FCMI LI 8 FiLtbisd 5 &, G. bispinosa DINTHIEHEIL G.
galagala LFEIL TRV, PRIFEEICIONW T HHELRETIC By
HAMREMS D, ZIUTH L G. sp. 3 IINELESHOBICE A 72 U
CIHERNTHY, COfL bR DA RO,

'"The morphology and internal structure of the radiolarian genus
Glomeropyle by using X-ray micro-CT: comparative study of
Glomeropyle bispinosa and Glomeropyle sp.

2 Ami Koyano (Kaichimirai High School), 3Yuki Kaneko (Moka
High School), “Ryosuke Sato (Sano High School), "Manae Shinozaki
(Utsunomiya Higashi High School), ®Naoko Kishimoto (Setsunan
Univ.), 7Yoshiaki Aita (Utsunomiya Univ.)

X#R< A ¥ A CT 124 % Glomeropyle BRERORNEMEE
- Glomeropyle grantmackiei & G. mahinepuaensis O HEKHRZ !
BAREF(FREKX - REVET - thE)? -
HESHBEREX - £ - 18 - FAETF(EFEL - BT

Glomeropyle J&| IR DINFEHE & VS BRI C SREME 257D
= M) ) (T B a i i 194 2 BN SR S N Q) B T 2 T
BWUifE Lic=a—Y—F 2 KB/ Bull Creek 2»HEHT 2
Glomeroyple grantmackiei, Jt. 555 Arrow Rocks 72BN T 5
Glomeropyle mahinepuaensis , Motutapu & 7> & #E H 7§ %
Glomeropyle sp. 2 @ 3 FilZ-2OUC, X ## micro-CT %1 & FU N THE
i 3 Wik —# 2l L, 3D gl 7 h(OsiriX MD,
Molcer Plus) AT L # Y 7 L3DETNVETHZ LT, W
BEHOREIE & BLE NS — o DFEFRIRAT & AT o 72,

G. grantmackiei |3IVGIE72 LIEC, 2V gk & PN P33
2 EIEORR AR D, S8 6 7RO Spine 73581 5 B & 1T,
WERE$FDIEZIRIE median bar(MB), 3 A apical ray(3AR), 4 KD
basal ray(4BR) THERL 41, AR-BR ‘B#HH %5 SHEEOIMRO T —
F(Arch) WEHEICRER STV 5, 14RO BR 23450 B 0

P09

(pylome)iZ[A23> T FHICRE T, 340D Arch &#fHid 2 H0E
PIPERER & ORI 2 SEITEE T D 2 LS BN AR o7, AFRIT
PR R R A RE T2 EF R TH Y, 10 Sh T
724t Arrow Rocks 22 SEHT 5 G. grantmackiei DAER & D%
WENRF—Th D Z & A TR S T,

%72 G. mahinepuaensis |13/1VHD72 UIE T, JE MR & PN
WERO 2 RS AR D, SN D 7 RO Spine 3ZEHIT D, PIEE
BEHIMB, 4 ARD AR & 4 K0 BR LD Arch |2 X - THR S
T2, G. grantmackiei |ZHE~"C Arch OIS HEMTH D,

Glomeropyle sp. 2 |33 —f4jE CHEBROIERE R D, =MD
B/ HZEH L7z 2 KO Spine &40, MB [3E82> & T I 7L#IC
BV, 34D AR, 4 KD BR %55, 2 AD Spine ITEHZH AR,
BR 7> BE T 2,

1 Internal structure of the radiolarian genus Glomeropyle by using
X-ray micro-CT: comparative study of Glomeropyle grantmackiei and
Glomeropyle mahinepuaensis.

2Sakurako Suzuki (Utsunomiya Univ.), 3 Yoshiaki Aita (Utsunomiya
Univ.),  Naoko Kishimoto (Setsunan Univ.)

RERBEET ZHEDIELR G grantmackiei M Ar*4 74> E—LIIT
AW -EAEFIBMES (SEM) (2 & ML IMEE DR '

WBETEN (BABTFHRASH)? - WAESR (BASFHASH)® -
BB (AAETHARM) ! - HEEE (FHERD)°

Glomeropyle JBIIRI~H = EAD B R T, BRIR~EERIRDIE
VRO NEBICREEAT O F 2 R0 2 Lo n . NEE oS & %0
D2 LT HOEHEE RO D ETETHLEETHD, LinL,
P ESHIE DAL TN D 720, BB, SLIEMEE=> SEM T
TS5 Z LIFHEEL VY, S 512, Si0,205 70 AR 100 pm FEEED
M7 B RRIT, HRA I - ORI T4 % = L SN CH 5 &
LD, ERDMEHER L CNEREEA T e & H LIZ 72> T AR Z R L
TR L7l ude beinodz, ARl PEVESHE SEMIZ &0
F— =TT D126, INROD Ar'A F o B — LN T AR,
Ar'A v B — AN TIERREH BRI 7205 )1 % - 2 7e\ T2 6h, HEw ek
BT 20 LTWD, /2, 7u— KR A A A v —L%
BB~ 27280, M5 1 mm DL EOINITANAIHETH D,

AATENL Glomeropyle grantmackiei @ 5 EARIZDOWNT, NEREEE
DI AT 5120 Ar'A T E—LINTITIEZ n 2w 7 v a R v

T ™ IB-19530CP (JEOL Ltd.) & iz, F7o, WEVEEFD SEM #l
ZRTITEN VIIRRE & R VR RIS A N9~ % JSM-T200F (JEOL Ltd. )
W, G grantmackiei OVEEHT 3 A Apical Ray (AR)
L& 4 AP Basal Ray (BR), 415 &4%6i9 5 —AD Median Bar (MB)
MO SND Z EDHERTE T2, —ARDBR T3 v—2a ((HM)
F~F AT Y (2 235 AR R BRITHIRD Arch 235 LT
Wz, ZIVHOEEHIE um FBRE O K E T, EEtEmIC ISR ER
JEIR & 2 5520100 nm FREE OFE SRS RO, £, ARED
HOMED D 23 1= A~ CTHARROZERINSFE L, 7
Arch 3Z DZERZ 00T D X D3 E L T,

AIEFTRERII X~ A 7 1 CT T S QiR & —E LTk
D AFED & O e TS 2 AT 250 A SEM CREIZART
THINIAA A E—DZ LM INERTH D Z RS NT,

' Analysis of G grantmackiei with fine three dimensional
internal structures with Ar' ion beam processing by using
scanning electron microscope (SEM)

Yusuke Uetake (JEOL Ltd.), °Yasuaki Yamamoto (JEOL Ltd.),
Shunsuke Asahina (JEOL Ltd. ), *Yoshiaki Aita (Utsunomiya Univ.)
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TRERIE A REICE D CEFEATEICE TS
AT/ PR i S RAHE DRSS |
L FE— CRIEK - %E) 2- Ted Moore (THUK) 3

ARFFED BIIE, R ETIE2> & s ko i b LA R
IZHADNWT, BREA RO BRI A B #1805 2 & Th .
RN IR A SRR EFHE (T0DP) 12 X o CTHiEI S 7zl
E800 M= D HEREM 2 U=, SiHIHL S IR AR O
U1335H05 (5° 18.735° N, 126° 17.002° W, water depth 4328 m)
THY, A IR REARTEIALE LTV e, FHEIEEI
AREHIEL VRRY, REORWE R LA ZET. ZhboaT
BB A3H703B 2B L, Sanfilippo et al. (1985)(Z#EU 7=~
T TR A M L 72 1%, SR O L35 — MR LTz,

ARFFECTITEF2300F « ZV—TDEH LTz, 2 b OREEIT,
KPR EE OAEAERA LA JE Py D7 UEff 458 20D C, Sanfilippo and
Nigrini (1998) 12X » CIEESNIALA RS2 FERT 5 Z &N T
X, R222OLRNSOUEAFITIXSG T2 2 LR TE T2, (1520121285
LRI, H R T B S EC50n. InDF EIEICERE SN TWADT
U13365H1,500189. 6 med |[ZEERZBL Z N TE S,

P11

U1335 HuS D a7 i, & 45 OHIBL - Wik HET 5 2 &
WTE. 2095 17T OFFHRY, P FritEE R (16.5
~15.5 Ma) T, 8 OF{FATHEAFH A (13.7~13.4 Ma) TR
OO, ZIHDZ ED 2 OOEC faunal turnover 23 E
T2 EWmD. L Uit it R o2 b~ s L/h s
RETHD LW D, FEEHPEIR P E i TR <, il
R CHEIRE . SO & B ROl LR AR
VRIS 2 o TRME L2 2 L3085, Z ORESAEEDBIN
1%, BHEEOBEENEG L o=l ENFKTHD LEZBNA.

BRI T AL —fRATIC E > TRE L 45D I N—TF1Thy
FHZENTE., () APHEICESL &, 7T RAZ—A 138
H, 7T AX—BLITFEG/KI, 7T AKX —B2 1 XREAKSL, 7T A
—C TEFEASROIBE CH D L snD. Zhb4 7 0—T7 0
PEHBHEE DLSEN D, 4 DO (16.7, 14.6, 14.1, 13.5 Ma) |2
HHPEBREE AL L= 2 L S ER S T,

'Paleoceanographic changes across the early/middle Miocene
boundary in the eastern equatorial Pacific
Shin-ichi Kamikuri (Tbaraki Univ.), *Ted Moore (Michigan Univ.)

RESTRISN Y VT RIC & ittt O HREET '
RERE LXK -B) 2-%i8EF RIEX-3) ° - BWRF (K
XK -H) ¢ R (BK - IRED - HEERX (RiEX-8]) °

SERT I IEEIUAL D 22 9> C 2 E L CiRiE R Th 7= 2 &
BEGITN D, TF, IS 22> THUER ) - DRI I 5E
WAET DA XU S RH T2 EBRE SN TODR, TOJFIKRR A
T = R DIH SN ENTWZRN, BIHIFERD 72\ O B O R 525 E)
IR 5 5 2 °C, REEE A - B LS T 7 a—F I3 AT
b%. FDRHITY, EHEF L THID § 0 fEE Sr/Ca thA#AE
DRI, KRS ZFRRHE T CE 2 A CTEETHS.
& CHEREY v VAR 2 TR T 5 7o D IERE IR RR T — & A ffik
L, AHNOMHNC Lo TREILEZ#E % 5 Z ERFRETH D, &
VA bR RIS 5 SR ARER Z M0 o903, MK
TET D5 BT EE DALFHARLOYV DR STV, Lo T
TR X 2 ERE R AR BAERIREIZ X W, BIARELE R CIE
e S CERESEILAIT ) Z EMARETH D, TN HOFEMND, $v
A OBREMNTIFIER L sttt O R < M Ex, O
FRA I = X LOFNCEIRTE 5 B2 biLb.

P12

Z ZCARFZE T, AL AT EALE 3 D ERERS S O a5 e
TSR (24°34N, 124°3EF) CERELS L7-iERED > = (Porites sp.)
OERE T REVEER LT, SERtto RS A5 Z L2 B
EF 5. BEHIAKEGRK 6 m O AKIZE L fbad o SRR ThH D,
TP FRAEAIRERIEIC L v, ABERIT 4530+30yBP 20) T
bDHZ L EMEE LT, 2R 138 cm D a TEE A EACRICEE L, K
U X MR B 98 AR SHER S iz, B OFEEAM R
WL 9.0 mn/yr & RASS S, LT A B R O RE R
il ElEE L, SEHREREER S 0. 7 mn RS CTHIRY > 7L &£k
U7z, ZAUSHEAL (1 A/FED ORHEAFREICHYS 35, AR
R CIE, BEt LIz a 7B § 0 ORFSRSIT— 4 R L, Hh#isE
Bk (K9 4500 4EAT) (231 DHEAKIR & ¥ OfRMT & ek S e
WR RSk & D)~ & BRERS S S DM 2 idam T D

'Reconstruction of paleoclimate in the mid-Holocene by a fossil
coral from Ishigaki Island

Sayaka Okuhira (Tohoku Univ.), °Ryuji Asami (Tohoku Univ.),
"Hideko Takayanagi (Tohoku Univ.), °Osamu Abe (Nagoya Univ.),
Yasufumi Iryu (Tohoku Univ.)

BABTOA Y TN HIBRERITKETHS
— L&A S Y THDRIBIRDARER —

FRTABT (KBRHX) * - ERER (BREEX) - IE— (K
IRKR) *- 8K B ERED - R B ERED °- Al =
(FEfEh 7 - ARt (FERRED)

ek, FACoKHALLE D A AR 31T 2 R AAM D454 2 B4
DHEFRAIZRBIZEI D s, F 2T, AT, Lo =
RO D, BITEDLFRIHA 2 ORI ORI
kT, MVEIRART GHPEERIRRGAIIEET) 23El L7 GH86-2
WET K RS 7R 2 I CERI L 7= 1 Lfadh 286 ik (K&
27-1570 m) DJEEREION, 74 M5 TA LV IRRO BN, 10
Bl 23 8 33 FAHA SNz, 2B DA 2 TR OKIE 175
m LI TORMEER SN, DA 2P TEEGHEE ORI 6000
HETHoT, R TGRS A Yo TEETHRY I - KE
PEIZBWTHAER L TEY, ZHUE TKIE 0-1048 m, /KR 6.3-24.3C
OHLETEESNTWA. F£72, GHS6-2 #if COPREREIZLY,
[LFETTCIELZ K 150 m BIETKIEDS 6 CLL T & 20, &5k

PE300 m LB TIIKIE 0-1C2 5 Z ENHLMME 2> TV D, LE
> 6 CLLEDKIRIL & A 2 IOEBAAR—ET D72, 1L
BaifodA 4o TONTRFAIR K Z ZRFIRER & 7o T 5 &%
ZoND. —HT, AEREETIIAR 0-1°COMYEIRE S L7
A Y AUFEET D0, IEHOBMKIRE T3 5 IR
ENedotz. B RO KA B B FEAS LRI oORA K
WA HCT D721, R T 2 BN S 5. KRN
B DRGNS, AFETHKIEDS 15°CREE & Helys
BCHD. ZO AARMGE~OFANIIIRIR T & & b I BRI
PRI L 72 D05, 20X ) 7R EmMMEE2 A3 54 2 idms
NTW7RW, LLEDZ Lont, [UREMOA 4 TFHE,  cHERER
OFNERE, BAUFORRO SN & B AR DO MIEARE, B
ANFOKRIUES, A 2V TOREMMEOFBERIMATHLED,
B LT EBEZBND.

ISpatiotemporal successions of azooxanthellate scleractinian fauna off
San'in district. "Mayuko Dozen (Osaka City Univ.), *Yuki Tokuda (TUES),
*Yoichi Ezaki (Osaka City Univ.), *Atsushi Suzuki (AIST), *Ken Tkehara
(AIST), "Hajime Katayama (AIST), *Takuya Itaki (AIST).
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MERREEH CRON ST BRHARICERERD
EVFEDBERN EMEMBDER'
B 32— (KR - B) ° - RFE— O BERK) -
MILES GEREX - 8) ° - BIFEF (KRMmA - 8) ©

AL A LSRR (M/P BE5) 13, BT AR Al Kk
WL o TER L CQOTAEMIED, FHREEESIUADTIATH S, FL
HAREREHTROND M/P B ER (v —uh) o,
SRR RGO AIEAET 2708, A OBREN R %
Y CTRZEBII D720, AR T, MP SERIEHROEEAES D
kA L WAEPE ORI EBIRRICEE B U, BEOREEURRE R 5.

WEHENROMEERENE, AMNEMS, THsE, i,
SMAEIR, PO, 5ERIED 6 DIZX/r 3D (Nagai et al,
1999) . ffERa-PIsRERHA CIXEFLRBAE & r—T 7 2, SMIER T
U TR E 7 —T T A0, MO TEFEEE & Loz
ST, FEBRERICIS T ARED LHRESEE IS = & JE
FLHEERAEY T, BaEE L LRI ARZ0. JELEEREm N O
ZEBNZIL, Girvanella (B 20-50um ORIMG T 7 A2 MR) K
FLREAVER L, ZERAE “RANCIEA L CWD. E£72, EwEIC

P14

K2EABALND. —F, WHRERIZERT D0 F B 138
JLREREW T, a7 AV PDRDBOIE), X774 MrbabHTE
JEDEBEI T D, W, MAIEIC K IS, Bk T 4 T
A2 NIRD Ortonella \Z X DB L > TR ESND. #08 « ZRALE
VAR L AT TR Y, BILREY ORI -3 % [
LCW5., — 5 CRFLEEAY S 5iled 5 Tk CIL, ML
ORIV, Zhug, PWIRERIOKESEL, TRt
WokE BFICERTIREELPECG WD L EZBND.
VLED X 91, M/P SR04, BILBEAMZ T T D &
THMEDOTEEREGLE,, RN T - Ak A7 EOYTER T X HHE
OVSAATERAEROBIR &, MAEYIEIC & 2808 ER, 2240
RED M (EHSRDIRSND Z L TR STV .

! Organic reef structures and their microbial roles immediately after the
Early/Late Carboniferous boundary in the Akiyoshi Limestone Group,
Southwest Japan

2 Mitsuru Masui, * Yoichi Ezaki (Osaka City Univ.), * Koichi Nagai
(formerly Univ. of the Ryukyus), ° Tetsuo Sugiyama (Fukuoka Univ.),
Natsuko Adachi (Osaka City Univ.)

KA RBEAGH= BN EROEREDLRESF & T OMERREO
BiRA
LSS GEEX - 3B) ° - (el — (BEABMHER) * -
RRAERRRE (FHEGSLSER) ¢

ZEITEEOREINOMBEIZIE, EIETA ORI TIE) B B 1|
B WV T R SR BUIRE & AU~V DA IR O L E 23 5541 L
TRY, NILBOESE & 278 S TR AIRE R BTV D,

AlEEREOAIK S & BE & OBERAHL A7 L <A L7-REE,
BLIE & mEOAREORICES 20mfEEOMIE EfE» i En T
WA ZENHBNC R ST, ZOWIRAEO_ L OWEE 1T,
7R 2 ) R LA RS, E O AR IR E RS A
e, HRLOD I =) FICETEIRANCH 2 HEAE X 60m DEED
APREIZREL TV,

FEOAKEIT ERE & THEICK S T, ZoRMhTDIiEa
JRA SN TV A SNBSS E LT D, FEVE DA
FEBIEM Y AN ER L, ZIVE T Paleosmilia,
Dibunophyllum, Siphonodendoron, Aulina 7Nl Siiz, ZhbHix
AL B O RN B SN TN D, EROAIREITK AT,

P15

JEX2-3mOv Iy FEEREPFEL TRY, TORB 7S
DI B AP DOELT B FEVE ST 5 Z L BI85
77o EESEOIEEATTSITAFLRD Semistatfella<e, 733 F—
ALK Z R d 2 ) R MEAD Declinognathodus noduliferus
MBS Tz, ESEN BT IO Petaraxis H3PEH LTz,
Z OFESR, YRS & WiE THET AW ETES AR & mEOAIKAT,

A HEOBRIZH D LHEE SN D, BUEBUEIEIZ DV TIERIRE
FFTHDN, Vel &b aREIEN ORI IER S~
v R EHEE XL, BRACHA S0 7t LER o B A O R
TR, FEBOY v I afiE, B SR em A
HOWIBIZIGET D, T D ITEAE & AR I | O3k &
R B RE D, AL DRI U O HERENRAE LT b O & FL
HRED, S OITHELWMEANEORGIBILETH 5,

'Reexaminations on biostratigraphy and attribution to tectonic
belt of the limestone in Takaya, Miemachi, Bungoono City, Oita
Prefecture.

Tetsuo Sugiyama (Fukuoka Univ.), *Yuichiro Sato (Bungoono City),
“Teruo Aso (Todaka Mining CO., LTD.)

TETROREEEORSEN R
HPRE (RRK - ERESHEER)

e B B (LT BRI M 1, S AER O LR & 2P D HERTA %
GTTRBIMEHE AT LT D, 2200 T b, BIRBOE R H L, F
BT R SR OREHIE AT L, RO IRERCIEE ) D, FilfuEh,
HRISENY), BRECENY), EieESEolbalts S EIENT5. Zh
FCHHEE Y, BHMEOPEL Y, T~ AR 0T
WAL, TNHOMOEZL D, FRMROMPED O L3k
LTS ZEZHGEHEIZLVALNI L TE7. LT, YKo
TEBHAMZH AR L QIO N T BUBEAS, 7P IE] & 38U O
DE R o T AR AR L Tz E B LT

AfE], FEEITEHEO L (Kuwano, 1987 |2 & - TATE RN T
ZNTHE SHLU72 Loe. 26 11T OREAIRKELY, ZHONER
{baREER L. BUEREP OO L H DA, a—r v/ e
TOHATIRE Y, 2 ODEDOFAEE, Au—F~EHETh 5
LEZLND. TDH L, EOoNOREIIRIEET, RS
T EBEZBNS. —J, Kirkbyella spinosa (Blumenstengel)
%° Obotritia carinata (Reynolds)Z:i%, FHHEMNS 2L RUFK

AL T TIL T 5. Lo Lgs s, Zibofx, 4t
FE (2D AH) RLRY T, T AU TR — LT B
EEIN TR, ARSI A NSO E O Bl & 7L
Th, YHRORBIMNFEONBILEES, BHERA—A N7 U T
G-y RO KEOAG & B A RS, JbpEer—L v
T LIRS T E X AR L QW s B A B,
MHRFEDL 1L, AEEATH LD, Siecz L. Bl
LD RO T2 B8RS, MR K 2587 0#c
BD. FEHEMENTERIEO I OWO ISR Z D, T8
WREOWFRIC L D AIREME b TETE A2V, EE5 L 25, MMtk
0%, VK OB 2 E T T D OIS LA TH L0 L.

SHISTHER

Kuwano, Y. 1987. Early Devonian conodonts and ostracodes from
central Japan. Bull. Nat. Sci. Mus, Tokyo, Ser. C, 13 (2),
77-105.

Deep-water ostracods from the Lower Devonian Fukuji Formation
%Gengo Tanaka (Kanazawa Univ.)
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RIFEEAFLIZE T 51BEH 3, 000 ERD
HIRETb L Bl hiiE
BERER (BEX- R > ARSH (BRX-#1) °, #Ft=
(BRK - TXFa7U—#D) { FRAEK (BHRK-TXFa27Y
—®8h ° WA & (EMX-E) ° Jin-Young Lee (KIGAM) ’

FIREEIE, BAMEOFEOAY 0 Th D5 B A L, 5
BB ROEESCEIUTE D IR DOE LT DT
Wi 7235 T D, E 2T, AW T, *HEILHES, EXRHEHT
OFFEE ORI 23 m) 1IZBWTC, = v 7 7 ARRERRES 2 L,
ARA9300 cm 00 16SS1C =27 2RI L 72, 16SS1C =2 7 (IR IUREIC =
T BN LTz T28, ZNLIFAOK) 280 cm x4z, Fodk,
ERE, "CHEME, HREERE, RSP, ONS idkEnatr, B
BT, HIE SO ETTHR e EE1T -7

ST IFARE B U C IR KA 2R BRIk v BB O S
A, MCHARIE OFE R, = 7 e MEOFARITEY 3, 000 FFiT Th o 7.
WRERBEOFER, =7 TEFCIE—E L THEMMEL, #9650 4ER2>
DIENRI L, a7 B E TEVMEZ R LZ. HERO ONS T3
IINTORER B [FIFRIZ, K 650 4FRITDEUER BRI RHFEIRE, B4 47

P17

BOJD DA B BRERGHTORER, £ 90 fliod g mERA PEH
L, &E%EZE L THRBTRIEOKE 2050 m TEIET S Krithe
Japonica MMES UT=. 27 FEECIL Amphileberis nipponica <°
Nipponocythere bicarinata 73 ¥ DIERINSAERREICAR TS5 H
kN <, a7 BE~~A} Bicornucythere bisanensis <°
Pistocythere bradyi 75 & OO BISHN) THEV W BLJRIEFE NN L 7= 2
EDD, FHEE TIIAERAEDIR TR b -7 2 VR S .
F 77, AW THID T K japonica DO EITLIEIDHT 21T, Mg/Ca
HeERDIFER, BEINGRO N, ZAUIRHERERO H/KIEEE) &
BERE L CUN D RIHEMEA RO,

'Paleoenvironmental changes and ostracode assemblages during
the last ca. 3, 000 years in Shushi Bay, Tsushima Island, Nagasaki
Prefecture, southwest Japan.

Yuki Fujihara (Shimane Univ.), °Toshiaki Irizuki (Shimane
Univ.), “Koji Seto (ERC, Shimane Univ.),’Kouta Katsuki (ERC,
Shimane Univ. ), %Katsura Yamada (Shinshu Univ.), ’Jin—Young Lee
(KIGAM)

SEkiE=2ErR Pricyclovyge gallica (Tjelnvik, 1956) : #SRRDRSAERRIT
FTIBIAEE - SRARHEAER (B4 K - 1)2

Pricyclopyge =383, MIGFIZZEHT 5 F—LREIRAFHERI TH
0, Z DRI IR S HEFEEFAIZUND 5 2 & 0D, M CiliEnk A
IEZATH ZEIZH LTV, —J5 T, HREHPHLSNORTEHRRIZ DV
TVIENRE > TR 5, i [ Floian HUPE P. gallica DR
DR R F 272\, FRMEREDOBRA RO 5 Z L & A& L=,

RS, BEHROBIEERE & Lo AYA ADBIAZL T, ZRTED
SRR ENRESND. DT, USRS D IEIRD
BiFiEeXE SRz, 2 L CADERICES 2 L o XA K22 T
LTz,

TRETERIZ DN T, IR CIE— /e A TR & 1R 5 7=
DU - F - EATRAREROMERR (71,742 2283 i) 25 “WIFRIR” 124m L
THY, BT RIS,/ NE 2 0Wr 5 & 9 (IR
BL-. O TOSMHNIL R A OB E b5t LTz,
IRV > XDYA X (2264 2283 fl : ¢ 97-227um) [ ZOW T,
¢ 146-165um A HARME L > &35 “RHB AR b, 2oL

P18

P OIRO A, FEASATEARIRD “WiRpR” omicER 5. £z,
BRSO & o T, (EHRES D JE #hons e AN Z
SELDZEBHLMNE ST, DFED, 2O WK /AT
R AR E T D EAROBLEEE & L o XY A XOB5 % JRFTHICEL
FHREI2>TEBY, P gallica | TR, AGIEA, %70 =5
U TAREPRAED 3 L QU RTREMEA R STz
ST AR RN T, TR OB EROBGH D CHE
BT 5. HI7 I HIRES DIEIESA A S2>—05C, B EE
TIIGRE LTEBITh D, Lo R A R0 R WfEin & it TR Y,
BINIAUETHDDITH L, BT CIEIE Tl Ch -7 Aoy
A TERNSBSIEG - ot XAKRE <5720, PR E MRSl
BERITRLES 2. 05, MBI NS MEIRD S FRICALE T 5. 20X
O BRI ORBEA T TT o/ - ~F - PR TROLND. =
D& TGRS E b S TOEART LT, BHORTIREZ AT
SRTHIET, BRGHRBIEEIT) Z LN TE D,

Structural characteritics of compound eye in swimming trilobite, Pricyclopyge
gallica(Tjelnvik, 1956)
“Hiroyasu Arakaki, Yutaro Suzuki (Shizuoka Univ.)

Bt LHETH=8% (L84 Lry+7 V)
KREBEDHIEEEE '
KIREZ - ERA B - BEfRER (RILX - BREFHE) °

FAEBAL_Eir o T = BoR iR R UUE L, R A ofaE LA
Utatsusaurus %P HILETELTHD. 2, BHAL 20T H
Columbites-Subcolumbites {LAREZ BT 5 25 BICB L SLHR T F
JARZREL, P/T BESCo KR LS ORI O ZAFERTE
BB XD ECHEETHD. FEEDI, FEAERLTORIREN D,
DODEDOIZCD TOFEIFSH (Thylacocephala) 3 & 3 FEZFLL =23
(Ehiro etal., 2015) , ESIZV O DFT 2B R D THET 5.

KRB HDORERIOFEIRSAIX, Ankitokazocaris bandoi Ehiro and Kato,
Kitakamicaris utatsuensis Ehiro and KatoJs X (NOstenocaris sp. T, K.
utatsuensisi I/ V72 < & H300FEREFET H. TN OITHROE S H2~4
RO/ NUDIERTH 5. HiizlfF: 7= H DI, Concavicarididae
B Concavicaris|& DFFE, Kitakamicaris & [7] UMicrocarididaeFH &35
g - HFE, 5 X UOstenocarididae FtDOstenocaris? sp. Té%. Concavicaris
BOFFL, FEEGON T, KBREVHEDOTHLHEZOR I3

mmC, FEFHH TR O TH 5. I EOIRIZRHE R epittkhod 5
DNEMT o H NS %, Microcarididac ORI « HTHEIE, LR0KALT,
HEOE ST emZ 825, Kitakamicaris & FREDRHITOMDSFEES S
7, BIRBOMIDBEIRIZ T o TGS 2 RSPKRE 72t A X CHRBOMD
B E WSR2 5. LI ERRIIBEMO3E & [F UPEH - BYE AL T
%. #ir=720stenocaris? sp.OFEHITHISO0mMET 7 ICH7-h, DL T
fre&EZoN5. FEORESIETT emlZEL, LCKET, BEMO
Ostenocaris sp.LITIERED o720 TWDDS, O RIENEL, ZOBD
TERBIVRHED — > Th OO I A R 5 L3 TEgL .

ARIDFTIRERAINZ, RIVEOFELT +—F137e<Eb 5 8
INBIRDHZ LT, BEEEL, SR (7 VT HE 2 ) IS B
HACECHER L2, ZORBENT 30 BITTli/=720. AARBITIE =&
RO FEIED BED DL\, HTh, —DDpEH - HEHFET D
R U TIRINENZEHL TR, ZOSFEENER SIS,

'New species of Thylacocephala from the late Olenekian Osawa Formation,
South Kitakami Belt, Northeast Japan

®Masayuki Ehiro, Osamu Sasaki and Harumasa Kano (The Tohoku
University Museum)
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FWREADTFRE VESN M/ aX YA IR
MEEALE (FERIPREME *- MBEE (I2—DFLR—Y
R B AR EYEE °

PISIRE OB OJNEN S/, 7 2F Y T Ik

WZDOWTERET 5. ALAITXIENE O THUOKEGERT 4~T7 m D)IEH D,

SUIBDIREY & U CEBOmA T BRIbA L & HIcE R
bz, AbaD~ MU v 7 AFTEGHICAIKE a7 U —va Ak
L7z v M T, 2kl UTIRERAF CRIBEEZ R E) L 7o NI v,
JENZIISERTROIEN L R5ART 575, BREHLE O RO HAE
ECIHBRITKER E DO TREL R DT LMD, ZhbDbfl
JIED IV RBHI Y H S A7 rTREMED .

7 aX Y HY I O OB 26, AMS B2 L 5 MO R
BIEHITF-7- L 25, 4930 +30 yrBP 35 X 183,910 + 30 yrBP ORIE
ALz, ZOFEMRIT, FEEEIED (1998) 12 & DIEEERK A
T =TT, VROV TTAE BIRL 7o 7o NERRE ) & 20tk
DUEENAEST b b.

J aX Y HPIBIEA o R-PEREPEO B ~ A Hl
IR AL, HHETHELARE CORE D AT B D (Schweitzer et al.,

P20

2010). B aX U BV IR, KO < Sollaserrata 1L Shd Z
EME DT, BRER LOMHB T D, 7TI A axX U hy
2 Sserrata) , THT/aAX VAW (S olivacea) , 7 a¥X
U B2 (S. paramamosain) , XX XY Y I (S, tranquebalica)
DAFEIZFEES D L D127 -7~ (Keenanetal,, 1998) . ZiLHDH
AERELE, BN HSCHIEIOMY Mok & o Tk CiEfRE Lic <
WIPE TSN TR Y, TGO, 13EA E0IAkD
DHICISL 2 ax ) HI IS serratal L THRIESNTE . 4lA]
oAy, BUAERZARE L T 2EFOHHICES bDTHY, /2
X U Y RO T o AR A 2 5 ECEE R
Thb.

'Fossil record of Scylla paramamosain from Holocene deposits in Hinuma,
Ibaraki Prefecture.

?Hisayoshi Kato (Natural History Museum and Institute, Chiba), *Hiromi
Ikezawa (Ibaraki Nature Museum)

X bR XN RT Hyleoglomeris japonica DERAALFHFEIRS :
“5CE AEDLAHRBMOROCY !
FAHFAE - SAARRERER (BK - 1) °

BREICIY, hE & o Rl St 2 & TR L 7 DlkiREl &
TV MRS Coe Rl BB b BRI LIS 2 B 3 2 FikEn £ <
HBNTWD., ZOREIZEEAA & 5 2 212 X D fEHE RN S IR
T, ZIHERZFUDE LTERE - B - Hiik - ANHTP o=k
TR N—TIZBNTELMEIL, T L TEAEEL WD, 20
Z B, BERERHIORE < B BRI RWT, BRIRMLE ATRE
T ORI SN TND Z L 2RBT 5. HkdEf ~ s =
AUATBNTIE, BEBOE LY A I 7 OEEERENESGT 5
LI E T, BRI BN STRE S D T L AVRIR X
Wiz, AWFIE L, 2 MY~ N ¥ ~Y AT Hyleoglomeris japonica
DERIALBHEIZEADIERERMTIC H & DN T, N~ F T Ay LAk
W IZ L DR b S A X v 7 D74 & BRI & 7883 2 Bk 03
TET DR 5. BRI S ARIE 5 Bl d~ 2 Sk 2 2%+
DL, 3 IRLBRIZIN T, ERIMERHCAER U725 2 THICE W
WS DRRBEN M RBETRAE Lz, MRS c Wi, 58 3

P21

~5 BRI BIAABF A by S—HfE S LC, E2556 L0
%5 OWMMTITE 2 D S TR E VAT A X » F 2 THET
botz. EBIL, ZHHMMEATEE T OBSOREA k3
DIEFEENMER i > TNz, v~ M~V AT OERIRMEIE, 2
3 L 0% OERAETOIRMNE 2 WROFHEE & OxXHSRERE
FioTRY, WREHNOETHEMORIEE RIS 5 Z L EkIME
FEADIRSITNETHDH Z LOVRESNZ. DO LiE, N~ oA
LU TORRENTZ X 9IS, B % Tl < BURIES OSROE L&
A I T FEEFH LT, SRORB LS A& EIT> TV A D
LEERT D, Y~ M=V ATORET DY ATMOBRREXD,
ST LT 2 IS &b - L 5 RO £ T L A8 5. i
R & RO B TE REIIPNC & > TMEISH R T h Y, =
U5 245 ERE I OB IRHN AR A AT e = & CERIA LSS
AL LTS Z i< s,

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

KRR ERANERERES & YET SBIRBERICSA S
FEOTERMEIE
BEX GLK-8) - BHRT (EX -8 °- L% (85
BX -1 ‘- HEERX (K-8 °

i e B A DRI AR S VT AR BREE R RS, HRAR O
BERRAERIC X 0 & ORLEEUZE LT 5 D& ERED D BANCEH
T5Z X, BENOEREETOLOIZNETHS. LnL,
FeOFRHHIENE, EOMEROBUEEEAICK LT, BORNA
Mpk G°C, §%0) - BJBTTHRILE - CL 15 - SEM (005, 3EOIRATF
KEORLELEZ “BU T EMAITHNTT 218 E-TRY, fit
FAERNCR 5, #ERfy GREE - £70) , (50 (HiREZKORAR) |
MRS (REGOMRR) O %, lxic (=58l ) #F
T DITEE > TRV, ZOREEZMRET 2720120, F—fE%
WGl LT, BUEER &G BREE OHEE Y rIRE /2 U 2> BT D1k
A1 DR - AL FAARL A FLHRES U, el ER DI T 5 12Dk -
(EZHERDS, EO X DB T D& BRI 20BN H 5.

AW TIE, BARIERO KSR OB g X 0 pE Lz
e B 2 7R (Terebratalia coreanica, Laqueus rubellus) 0 §°C -

50, AJEITRILEE, CL 12 - SEM BaHIE - Bl L, WEoBiE
TERDBITE - BIEFER & i L=, Wt LiAbai3ke Lo s
PRI U7z, KGR ER 2 o 7okl e o 7.

ZOfER, HAMRD §°C & 50 ilih HALHE ORIER OB
FHOW L8 2 T 5 2 N TE . BiAREo $PC 1 - %0
i, Mn 2, CL#, #HRkTZzNTh, ZEE N (<0.8%) , 1K
W (229ppm) , IRIEFRE, B AREIR CH o7, btk
1, ZEERER (K 5.4%0, 2.3%0) CH B2 IEDOAHRE, &L (>400ppm)
RER IR EOTIE, AR - iE Ch o7, TXTOUERE
BAKNEL L, FERIRMR AR LA, Mn PR & ARk O MRk
Bz (AFR) ORNCABREOMHBNA L. AHENSHEE S
DB OMEITHE S LALA D §5C il - 550 D Z L ST TH 5
Z D5, MniBEE L AFR OZ LN EERERYEETE BT B kK
FRAEF OFREE O AR A 2B & 70 2 L Hif S D

'Quantative evaluation of influence of meteoric diagenesis on fossil
brachiopod shells from siliciclastic rock

’Hiroshi Fujioka (Tohoku Univ.), *Hideko Takayanagi (Tohoku Univ.)
“Koshi Yamamoto (Nagoya Univ.), *Yasufumi Iryu (Tohoku Univ.)
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BHEAGHABSHIEOFIERET VE/ A FE
BAREE S 1 S RODHOBERE
BHEH (KETHERESR) *- RBEL EHEED °-
HEBAR GEHEER - EHE— BLX °

fEFH KB TT LEE R ik o> FIUE Y T, Bathonian —Oxfordian
OWFFREIZIBNT, T E /A FEERF 4 ERRESN TS, £
D H L, Y Oxfordian O Kranaosphinctes matsushimai BHEEST
DR - B, WESRE (RTHE, 1952) & S TE 72 (Sato
and Westermann, 1991). L»L, 7Y%/ A NMbazaZETH
EWY LY A MEEORRF (BFEEE) OWLFERE~OIFEIZIE
BEEIN RSN TG WEBFIFA, 2013). HEH 513, folr, JUBHE
Mk OEE M2 5 Oxfordian 27797 U /A ROPEH ARG L
7o AWFBETH, FEMcE-S%, (WERER LORBESEEZ S
Wiz, Wk Y 2 7RO W TR 21T o 72

Oxfordian Z/~97 2 /A RN, 16K, AfE)EROLFRK

(HsUkE) , B EaE, 541 Lo Blc g3 2 Y =
MOOEHEI B (Sato, 1962 ; &1, 2008 ; EEFEH>, 2013
L), RBEAEN G, K matsushimai, Dichotomosphinctes

P23

kiritaniensis, Ochetoceras sp., Peltoceratoides sp.7% £, K.
matsushimal FEERGEMNRLT 27 2 7 A ROPELARER ST
W5 (FEAR « B#8, 1990 ; Sato and Westermann, 1991 ; /=%,
2008 72 &) . AW TITHITZIZ, iy 2 BheshoMaE] H SR T
T2 IFSE L Y Ochetoceras sp.3s & O Peltoceratoides sp.7¢ £ 73,
IKBERX Y Kranaosphinctes sp. VRSN, ZHbOHLSEIZE
T Oxfordian W8 D RDMEE L 7257z,
LR & B 2 284 MEOBFRIZ DT, wigEE 2 i
7 T A MEHE OB BIROMEIRA /e 5. AR, mHuEEIC
NEET 2RO T S IWEIRE & 13587 % Oxfordian DAL
ARSI, R, KR, RSO U7 SR
TFHEL, ZRZHUIEE TS T boEZx bbb, 414,
FPEMS X ONBIMEARDF I LV, B ORGEES IR S 5.

1 Distribution of Oxfordian marine deposits of the Tetori Group
based on recent discoveries of Late Jurassic ammonoids in the
Kuzuryu area, Ono City, Fukui Prefecture, central Japan
2Sakai, Y. (Ono City Board of Education), 3 Goto, M. (FPDM), 4
Nakada, K. (FPDM), 5Sano, S. (Univ. Toyama)

EEREED LR ERIEE =
Jwhvy TROBEBELRER'
EFREE EERIIEED) 2 REEE Gtk °

I CiT : LB G O SIS ~ AR S Mg ks 3 ON e e ekl 2 1Al
ERFRE L TS EHERER~ N = RAL T LTV D,
KREEED DX T A REEA /2T LAY EORTEY LA %
L, F7o, KIEERPKESHHE T 52 Lnh, Z< OHEWFH -
RN - AR B TR e N 7 S CTE T2 (e g Nagao &
Matumoto, 1940; Yoshida, 1958; & ¥F, 1962; 2 A, 1970;
Matsumoto & Yoshida, 1979; Kaiho & Saito, 1986; Shibata, 1986;
Okada et al., 1987; Nifuku et al., 2009; Shigeta et al., 2015;
Amano & Jenkins, 2017), L L7endn, £DOEL 1T K-Peg B & B
WY DARSEREO T~ A kgl LD, AT, RE
M2 53 A IR R R TALD / v 1~ v T BFEIC OV T,
IHY - R TRIBLE D DGR T o 7. CORER, ABOFN
W T 22 F DM H AT DT Z 2Tk 5,

PR H - BBl AWFSEOFTHA IR ETARON O [ 0 R
] Thd, ZITE/ v~y VTEOR LR G R a7

P24

TS T E T JBIEH) 30m ORYVE LV MR ASERIICFEH LT
W5, HELAIX 9 BECTHRLTE, Z0H b, WEBMNEZHET S 2
JEUE DI AT o 72,

RER BB AFUEEE U CIURIMALD Sphenoceramus schmidt i
(Michael) 23PEH U7z, F7=, 1 JBYED 1 Gigantocapulus giganteus
(Schmidt) ME b7z, TN HDOREENS, AKEIX Maeda et al.
(2005) DIEFZIZ X B Sphenoceramus schmidti HDOFEESS (FElH >~
=7 v ) IZxthE B, Z ORHEIIAE O K-Ar 454X (Shibata,
1986) A IKEF v /ALAAE (Okada et al., 1987) & HiRFIMAT
»5,

HIFE—HR EE HUB DR Z= LD AU L 1T HVE SR 25 ¢ LI
LIS SN TB H00, TE )/ A RESA /BT LAAEE R
THERTHEL « URZ A T-WFFE3AD T/ 70y (Tashiro & Otsuka,
1980; Suzuki et al., 1982; LBF - #AJf, 1983), 4%%1%, “hb
DFIUVANZ DN T bR A LS DIFIE A HED TN MERH D,
Molluscan age of the Upper Cretaceous Nokkamappu Formation of
the Nemuro Group in the Nemuro area, eastern Hokkaido, Japan
2Shogo Okamura (Netsugen Kushiro Corp.), Takashi Matsubara
(Hokkaido Univ. Educ., Kushiro)

' FREEEENIBCELT ZPEHEHHMG AEBINLELT S
EFERILRHE L HET HRINE BERMIE

‘RISE— BEEX), B8 ES (WEEX), =HEE BEEX),
ARERF WEEX), Wk & WEEX), KSH (EEE
R), KIB&E GREEX), FKFH EEEX, B & (F&
B, FHAEES (ERTD, fi M REEX), &£&% =
X)), BBl #H GRWEHE), AREE WEEX), fICR= (#
EEX), BREF REEEX)

TFHER ) | AU B 2 _ERRERER ) KBl (s
W) MOENT AL AREEIL, LR OBRLERNIARE
BN IS AERET VLY 707. 5Ka~697. 5Ka & 688. 9Ka~667. 2Ka
D 2 ODJBHENSPET 5. JIAHIRO LG RIEEE, BERO
H BB & a3 5. BLNED & JEHOHERI A B 13- HIHIFREE D
MEBSEEH L, D7 &b ZO—IE, A7 VIHEICFEE SN,
£ 7=, B OIE ) S IR EDOMEAE B EICHE STV D
A Palaxius D3EEH LT-.

H A RERYR DS OB U7 BN A BIER U7 E R, JXPNERIE geopetal
ERICMH L7 7 394 hosRRBERRS G20, BEmfHIo

FEINTIEE Mg A b3S, BEEODEEND & Ra~ o RS el
L, ZONEIZAAERBEORERZE RN ITREICELS 2ol

(-56. 61%0~-37. 06%0) . ZAILEHDHEFEND, HNREVE- T EWILE
KT OB TR < AKAE LT- AT EZ VI, & 5HVNTFIUSER R
FELEZEZ BND. BAWNEOT 7 35 A N OB XIE IR L
TR TR Z S 7B A 2 U ERIC L 0, £ B o= Mg v
PA he Ra~vA ML, GEORCE D) VA A RED EA-&
WilEA A4 ORYE72 E ORIBUKOZIZ L VIEE L LB 2 bihvs.

! Authigenic carbonates and burrows associated with cold-seep-depended
assemblage from the middle Pleistocene Kakinokidai Formation, Kazusa
Group, Chiba Prefecture.

Ryucihi Majima®, Mayumi Ochi®, Misa Miura®, Makiko Hitomi®, Takeshi
Saito®, Yuki Namiki®, Yusuke Otsuka®, Hidenori Shimizu®, Atsushi Nozaki®,
Masayuki Utsunomiya®, Chie Kusu', Kei Sato?, Kozue Nishida®, Shungo
Kawagata®, Ryoji Wani®, Eiko Nakamura®. (a: Yokohama Natn. Univ. b:
Hiratsuka City Mus. c: AIST. d: Kyoto Univ. e: Ibaraki Coll., Natn. Inst.
Tech.)
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F/A T T a v B L VIEHERERERE ALV
ZHREOBRBEECH TS NEECEIET SR
ERAR (BESRAFEIZE - RAIE BESZKRZE
BITFHRAD ° - RILER (BESZRFETFHRM ¢
ERREE RRAZHRAHMREDE °

HARITEITREE LY T AOFERIZ L S h, £ o5E
WU RS OBEEIRD 3-4 JIZEHR D - T, —2DkETMR LT
Wb, ENENOBREIE, Hie DS - gy - BRI - Bl
PEALTERY, ZOEAEEE IAELS ) HRHET D783 2
NETITZEA ALV, AT, BioFT2EAHED
BAEZ SN L, ARE L ORRMEZ RS T &3, B
B TEE VT, BUAETHH O HBUZE1T D TR OREfh
AT,

B, EREA IO U7 oW S ) A T
V= a Uil E AT L 2 A, B T LB DB IO
VIRETRTZENHBNE o &5, HEFoWEE N R
WHEE « YOV RICEATENV—7 (140 LRbNAICEERE 24
T570—7 (L) TSN EENPBD SN A XY A

P26

RO~ VAL LI A K EDOWE " BDE L BEETHY, A H
AR EIRE LS XD,

WIS, FEREEOIMUZ B DINFEITR 5 S 2 <<,
[EAERERBR AT T 72, ZAUTHZBROWUNSIER L, fEshs
FCOMAENZNET D, FHKEZTHA (136 -« vF <o
U (18 - 2993 A4H4 (I - 44 7% (I 045
DN, FNENEX TRAE LD DFEA Z W TR 21T~ 7.
LIEIZOWTIE, A X 72IRAE & B D B OB OB | TAT E 7V U
=D L, T TR & T D DR I i
SN NENT BB E IR

PLEORERZ R E 2, B3OS0, B iRoshE
BT 5 EE LTHRLTWA EEX bILA. 4%, RKEw
DIVERE DTN B D HEREIAE . & ARSI B B BE oM
Rl E 2, FizlThiiE OB Biddh g OE Bt 257z,

Examination of mechanical advantage in shell layer structure
of Bivalve using nanoindentation and compressive strength test
Taro Yoshimura (Keio Univ.), 3Shogo Takesue (Keio Univ.),
“Masami tsu Nakayama (Keio Univ.), *Takenori Sasaki (Tokyo Univ.)

Silurian Graptolites of the Co To Islands, Northeast Vietham
Muhammad Aqqid Saparin, Mark Williams, Jan Zalasiewicz
(University of Leicester), Toshifumi Komatsu (Kumamoto
University), Adrian Rushton (The Natural History Museum,
London), Doan Dinh Hung (Vietnam National Museum of Nature)

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

spiralis,

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

P27
MRNBNBEHIZHMT S TREFHRBEF/ASEL L2 /BA 2 A - AW, 2011 &EF, 1994) . HERBELII EOE i

$B1LR
EHES EX - ERXYSYU-) 2-8 Bl @ERIED °
- E@AxRZ ez !

X A BHEFHIT 3T B A8 FEL A BTN D AR HAHO—ETH
% (Nelson, 2016). LA HEIBLILTEY, MMNOMEHE, =—7V
A A— A N T U T RO FH R E0 D OEHEHE N H D
(B %1%, Day, 2002; Bannikov and Kotlyar, 2015) . AFRTIZ,
LD LA S A S TR Y, )R =BT T - fiEEr
IR E,  F N T O SR | e - R, Al
RS ORSRE, BINSREETORLILER ENH@E ST
W5 (B2, =, 20115 KL - H4, 20065 #A7H, 19965 HiA -
BF, 1996) . AEEE T, AR IR IR AT R O 26 B8 TR (2
AT D TR LA E AR ) B EE LT 2 A BHaE b
DOWTRRFRTEIT o7,

AREETE I IA IR SR ET AR s N E T I v
rrb7eh (&, 1994) , HEFEERIZOWTL, BEAMRT 7756
FOBF -KAT 77 7 &2PHETH 2 D 1.3Ma Riffg L HEE ST

Pontocythere subjaponica - Buntonia hanaii {VAARENTRO HLD
Z LI BINIEBOE Y~ N B0 40—50m L& T 5 2 & HEE
N TCW5 (0zawa and Ishii, 2014) .

{EAVIERORRR & MR FE SN TR Y, SEHERKO B & Fmo
BHEDO—EIFRD LA, REIIRE ST HEH531E 97mm T, 4
FRIAZE OF S 13K 60 mTH 5.

AREIESEEE CH D Z L, BT EICMEENTEDO LN Z L,
KE7 PBIFEEERS Y, IREPIHO LETIEOS Z &l
L2 AREICBRT2b0 L EX NS (R, 1962;
Jhonson, 1980) . _HEFEREDD D & A BHIELA IO COHIET
BV, AARTHHEIZIT D2 A BHEOEYHBLOHE L, T
KR ROREREZ#HRT 2 L THEETHS.

"A fossil sparid fish from the Lower Pleistocene Iimuro Formtion,
Kawasaki City, Kanagawa Prefecture, Japan.

“Shinya Miyata (Josai Univ.), °Hajime Taru (Kanagawa Pref. Mus.
Nat. Hist.), *Yoshitaka Yabumoto (Kitakyushu Mus. Nat. Hist. Hum.
Hist.)
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E0 O Zararasaura oceanis (RIEELE) DEREFDES'
hAKE (RETHEEESR - DEEMELEHRS) *

Ty 2 EE O E TR (Maastrichtian) 2> 5 1%, #HENC BB LA
MEFELTWD, RHEEHIIT T ATV I VARO Zarafasaura
oceanis N FIMUEDEATEE L THE ST 5.

Yk 27 ARFEICEEIRGT, 2~ =T 7 BRSO SRR L 0
SEE & G TIRAPIRIEO RV = T 2T T L ARHMUA O %S & 51
Ve BNT R AAR CRek, (RET D 2 & &l AERTER v 2
FEE D Oulad Abdoun ZHALHBIZALIET 2 Sidi Daoui Htlski» SPEH L7z &
Sh, AR JOHLORIR S NS LY, Zarafasaura oceanis
Da g A7 EE CHIEBEH L7z & B2 bND. AT & ik
DRI PIRAFS TN D, AR ITEEE L HHER BEL TR Y
ZID OPERZ R T EBRIZRFEHL G S R0 -T2 2 L Db, A TORNL
ZRl—ERE LTS 2 ENTE D oTe. £ 2T, AWFZETIE FERE &
SHEF B LI REE CIRE SN TV D EHFTIC W T, SRR 2
1To7z.

L 3 ROthIICIEIL SV TN D08, SMAIOEAL I EIE 227 RAET
BRIFENTRY, ZEAEER L TRV, EWIEHE L, TE/BAEN

P29

PEBSHIE e &, — 7 T A UL AR E @ T HIE DR DL
7o, Fiz, HREEDETE R0 30%FE T, MNP KE <, ZEAOMIRN
R DMABHAR ORTR R D 12 O THIEG LHELTHWDH 2 EnD
Zarafasaura oceanis \Z[RIE LTz, ZAVE TIZ Zarafasaura oceanis DIFZEH 1
2 RN STV 228, RIRE OB, BRRE 7R EORIPRIENES
FHEBOBURNMEC SV TIEARBR Ch o7z, RIEATIE, ThbHOEHEN
IEFERRECTHRESIN TR Y, SHRARONME bR TE . £z
SHTEE & i E ORGSO REIRES BRI CTHD Z &0 D, Zarafasaura
oceanis \ R 72 K E B ORE LA BN E 72 o7z,

— XA AR & 3D D REEFOTE D, HEERTRFS T
W5 Z EFh e, FNOMEAZEIIZOWTIEH E Y K <o Tuoian
Zarafasaura oceanis |ZHLESZFE L E N TWDEAEEANZ <, BEE ORAT
REES REFR B ONRE. Ko T, AAEARD X5 IR PIRIED B WVEEE T
Zarafasaura oceanis \Z¥3\F 5 B E IR B A TR B T ETARNLOTZTF T
72, ERERAIRET 2 ECOARIEEBZ b,

'\ skull of Zarafasaura oceanis fromMorocco and paleontological
significance. 2aisuke Nakatani city board of
education * Dinosaur museum preparations room)

(Nagasaki

ERBRMEIEICHHT S LEERIEHBEOMEFNR'
=EBE GEENRT) -1 25 GHE) ° - HREE dehn®
4 I5y DayTy (hRXK-EI) °- HibihEE (RX -

) © - MMEST (BBK - Bk - )

FUNORTEERICI, B AR OMEMEREDNA < 25045 LT B,
HEAROIBIE & 72 DA % 269 D128, HHROAEREFCEE
SO ETEETHSH. Lo, AUROFHEE TH 555
OEHEEAIOWTIE, FRMERRSE & Hde 2 & OMBERGE MR -
O, FELWHEFERAEEIN TR T2, & 2 CARGE T,
KB & OFAUA LA Z RV, WEEREZRFL, S5
WER A O Va4 L C, U-Ph 4EROIEEIT 7.

FHH - SRR (1973) (2K 2 EAAAHBkOMHERY, b, B
~G D 6 BIFICXy SN TWA. CJEITEIC EEY> b =7 P~
FEH o R=T VAR RTT A RO Eupachydiscus haradai
R, AT LAATTFHI U R=T VBEOEETH D
Sphenoceramus orientalis, “HER” 712 /3=7 L WED Sph. schmidt i
72 E BRI O ERIEE N B> TWD. &5, EEsAHE
FOBBEALAN C JE & EJETHIBMZEL, CENbIT i

P30

T R T BRI 72 Amphypyndax pseudoconulus HSPEH L,
EJ@hbld, A stocki X° Dictyomitra koslovae, D. multicostata
T ETHERR S LAY b =T U~ CHEY I oR=T RO
HEEENE TN TN D,

CJE & F BORMEEIRA T, LA-ICP-MS W TPz d U-Pb
ERAETRTAER, Draro U-Pb EROMNMELELNL, FHFR
82.5+1.0 Ma(95 % conf. ; MSWD = 1.9) & 70.0£0. 5 Ma ([7]; MSWD =
L17) Thoto. ULORER, FRARIZIT 2 EREREOF X
Dl EB I L R=T U~ — A NV EFT UBETH D,
T R=T REE CHET 8= T UBEOEERIT C TEHIL,
HoR=T UPEE~—A N e F T UBOBERIIF BRICHD LB
Zoh5.

Geologic time of the Upper Cretaceous Himenoura Group on the
Koshikishima Islands in Kagoshima Prefecture.

%Yuka Miyake (Satsumasendai City), *Yukiyasu Tsutsumi (Natl. Mus.
Nat. Sci.), “Akihiro Misaki (Kitakyushu Mus. Nat. Hist. Hum.
Hist.), *Julien Legrand (Chuo Univ.), ®Takanobu Tsuihiji (Tokyo
Univ.), 'Toshifumi Komatsu (Kumamoto Univ.)

BERERLMBIHMT DEFBHMOER SNBELLR '

$EEE (ERA -k -8B 2 Z£8E GEEIART) °-
INMEST (BEARK - fe - %) ¢ - EERE (ELRiiEmes) °-
WISy Pay7y (hK-EI)

JEE VR R )| | P T D SRS H I 24534 3 % IR e R 0 e b &
LCiE, ZHETFIEBEBMEDD =T o hHOHEFE N D
BRI, FEIENE, M OWEHO L O LB 2 B SR ST
W 2O, REEIZENT S, LY Hio~vA NI eFT oD
YR RIS RBE DA R SN T2 729, 2 ZIClET 5.

FEETIVE TRE STV AEARIE, BREEO W & O
Hadrosauroidea MDHDTH 5 EHEZ LD KIRE TH 5.
BN IE, SRHEATEEL TWA D &, ISR CTh D70 L, Bk
EHERN TR ST TR AF > TEBY, X0l RRE
IIREECH 5. KEVEEANL, Iohidn REREER) 72656 Ut 10
TETORT0 cm DI B25. /NG ITKRIERT-2 B [XBI S UF
ELTWDD, ZHHORISIEROELT BIZfAE LV, Bl
IIREIGEL, FOINKITDHWINRE BT 5. HIC Z %I

TOIFHEIL, AKEAN Hadrosauroidea DHI T, Bactrosaurus &
L VIR PR D257 L—ROLDOTH D Z L #mRBT 5.
PRAFENTO DI IS &, KERERREITH) 120 em & HEE S7,
Zixdb k@ Edmontosaurus O b O L FEEED KX & D,
Hadrosauroidea O CIEiGHY R OFERNZ T 5 AIREMED H
V. F 77, Hadrosauroidea OMREI BRI AEZD &,
OHTHEFZ Hadrosauridae (2B T D RIREMEN H D, ZOERIZ
DNWTIFSEOBIRERDR R EFRFONERH 5H. AFHIZBITH~
A M) e FT U OREFHOATREIBRED & ZAIERIZZ L.
FHCBRESEITIE, TROH o _=T  OHFED HIRE STV D
EEEZDL, HhIOMOATERT, AR ORI
PERTOREIHDO ZARMASE ORI TS 2 Z L3 IfF S D,

Dinosaur remains discovered in the Himenoura Group on
Shimokoshikishiima Island, Kagoshima, Japan

Takanobu Tsuihiji (Univ. of Tokyo), *Yuka Miyake (Satsumasendai
City), “Toshifumi Komatsu (Kumamoto Univ.), °*Makoto

Manabe (National Museum of Nature and Science), ®Julien Legrand

(Chuo Univ.)
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FREHOSHBYALED COVEHEON'
EHE— (BILKRFERFRETEHRES &Eh) ) °

[FH#E (Tedorosaurus asuwaensis) | DIEFRLIK, TFHUERED
FHEEMW LA DRFFESRIT 50 A H 2 578, AR, 2 b A DIE L%
BEIZ, ZERAFHEBMF OFTENE R 2O TS, FEEROE
HEBMW LA TEDBUR AL L, B HERMA ORHE AR T 5 = &
ZHINC, TR Tl SNIcEHEEM O EA O ) 2 R ofFk A
ATz ZORSE, EENRLOTIEH DA, FHRUBREOTHEEY
WELT, BHED L 25, D &b, WA 2FE, Bl 5 fE,
WAERE3FE, NUTow RUREH TR, WRLBETRE, U ASH 13,
GRFE 1L RE, 2 ) A M T3, U L, AR, MU
10 ff, SELFE, a2 fE, SMNE 6 FioEh 69 fEAE BT
D, ZOHH 23 ERPHEE LTRSS TWA Z ERbioTe.

FHUBREOFHEMIT, NV T o v RHE T AN bR
WAERADAEE, U =1 & LSRR 2 U A N7 ZHADM 5 OIFTE,
T AREADOWEETL ZARYE, Wi, AW, ReEEoL8E, fEO
ZEREDV NS N LIZ X VRS DD . FERUBRHCEE S 284
B 0% 7 N —7 Ot %, PEBUAG OB DA XY

P32

AD Wealden BWIHEZR L, %I = T~ DMkl DR D
BIRTH Y 2T T DO L R UIRER, FRERICII O 7
By 2T T ATMBNDHIEE A EETOIT N—TIFELTEY,
30, BUER BT HFRECH o> & O LI EIEDEHCS 2 i
FETDH I ENbhoT.

ITAE, BRAERE L TEUERAIEIRES], Ol ERER AR
L7222 b6, liFE OB BB & A SRR i
WZ Eb, BIRETRCORT U7V R ERY 7o b
WAL T FTREMEDMER STV D, A%, - BT 7 44
D FEEHLRD HEN DAL D FEHERMIE D ZAEME02 ORER E S % L
T 22 L2k, TUTICBITAUROE () HEECERE
DOETE, S HITITFAEREE FAERROBLOMINIZHIRTE 5 D
LIRS ND.

(%) Matsumoto and Evans (2018) PLoS ONE 13(1): e0189767.

Sano (2017) Mem. Fukui Pref. Dinosaur Mus. 16. 1-15

Wertebrate diversity of the Early Cretaceous Tetori Biota from
Japan, the state of the art.
%Shin-ichi SANO (Grad. Sch. Sci. Tech., Univ. Toyama, Japan)

BREEAVAILZ b I EYDILRBOERGAOKRE
INTFEFK 2 - #RBBA 2 - Chinzorig Tsogtbaatar® - Koen Stein® -
Khishigjav Tsogtbaatar®
(EILEEK? ELIIHMETHT I —HERFEHEZHZTRT S,
NULX—EIXEREEY

Fv= kYo VBT AT AR L7 BMPERE Ch 5.
AL S A HEE T D 2 L IEREE R 726, FOARERIZS
TR 5 2. FESIINC 51T B JSHEOMED B NERIZ I,
BYE DRSNS, BREII< S ORFEEN D bIRE ST
BY, MERRMEZHET 2OICEDRIBIZELEZ TS, BV
a0, AlRRFIAY Mg (x—A RV EFT L) HEHLE 2
oA =k IEH UL 2% OURE HMNS2006-04-189; LA T A
7, KERE - I8 - S HMNS2006-04-356; LLF B &) (2 B8
PMEFESHTNWD Z ERHBMNE o7z, AW TIEE S OE
BEE L, REEhOEHBE L BRI SE AL = R IE
NV AFEDO MG OHEEZ I 2 7o 7.

AEIRORERE & B ABIROIE ORI WS- /fk L, Bk
DERIEIZE SN S woven bone 2VEPIEEONEIZIER S D &
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Wo 2R e —E L7720, BhiE Cho ERE L. 3T
KIZBT 2 BEEOMBIE, BRESRERNEDICBEIND
fibro-lamellar tissue %7~ L7=. L& EMIT TR CTOEAIZBWTED
WENDREICNT TEL, EER - R 6 Bk~ 2L
7o EAEIERNT, A ERORBRECIL 7 A, B EEOKERE - I8
BCIL8A, WFETIToABIZET 2 LA TET.

(R OFMAZAIC S T LTk mg) & TE8EE) 2
b, ARFFE Gl L= A= kI LR 2 E CAREL,
3-6 Ik CHERGAA IR 7o | SRR MK N5 2 E S BT
STz FATHIED &5 (BB ORI b DI TR & HE 9
D L BBEE OTFAEZ IR U CRRIR L7 PERE L 0 & S 4R 72 5.
1o THBEE 2 -V CORWIET TR, Rasia Rk 2l 2 %
e EEROFME L B Z < AL > QD AMEMERE 2 Hivd.

Medullary bone tissue suggests reproductive timing in
Ornithomimosauria (Dinosauria, theropoda)

’S. Kodaira, °S.Hayashi, °T.Chinzorig, ‘K.Stein, °K. Tsogtbaatar
(*Okayama Univ. Sci., *°Inst. of Paleontology and Geology,

Mongolian Academy of Sciences, ‘Royal Bel. Inst. Nat. Sci.)

WORTEGORMER TRERR GnELERH) MroEHL
FERPDOT Y FO—1) k5 RIFROIRILR '
SHES EHEDREE. ®RK - BARS - R ¥— BHE
K- BEY. BHEDRER) ° - BI5h— EHEDRS -
IS (EMTERRE) ° - IR GEMTULEHRER) ° -
TERET CGETSEEHRERR) 7 - A

I A, HEIREMW) O BHHAREZ HEfiE S 5 ETEHETH D,
NORFEIFFM AL, BIFEBILT, a)IRELT, SRR
O TFERATLRN BECHERE ST Dd, AFR TR, WS
TR, t@IFRNIR SRS AU, AT L ARE D ILRIFAIZ &
S THER I Nz, It a s+ %, ERgoT > Rry—Y k
v AR OIE A T, PR CYI & e D RGELA TH D,

BEHE, LD R TR OREREA N BSR4 92 BAPERE N R
JERE (7T FTo~TNAET V) D35 1965 FITEHE I, IiEE
At 8 MTHh D, EHRL lem~Tem, IFROE X134 3.7mm T, #
PN L ST, kO WiHEZiEIE Dendrospherulithic fEZRER!
LT 5, UEOBENS, ARENT v Rueu—U by 2PiR

(Dendroolithidae) (ZJET 2 Z L2303 5, M4 TAGEHL, %I

FEE LT KL BRGSO HIRIE A2 Ff > TEITL T
DRI TH D,

T Rry—U hy ZIROINEADBIE, Kundrdt 1E5> (2005)
WT VTPV, Aratjo 13> (2013) 23 A e Yo L ZEHD
M ZFTRE LTS, 2oz s, FEEHETOZS DR
BOR AT OBEBF S G, FARENL, BEF
TR A BTN TS A9 5 Sihwa J8 (7 ET V) FEDOT VR
ay—Y ko ZPIE L IROE S, ETITHAMED & 2 5L
MR G &L W o TR HEE LW D, FRIHEERES Sihwa
JBEVD . HERE LT, SO HUE ) SR I LA ASEE
L7=Z &0s, B Al IRt is S A g VAR L
BHHAAT > T TREMEDS IR X5

'First dendroolithid fossil eggshells from the Shimonoseki Subgroup,
Kanmon Group, (late Early Cretaceous), Shimonoseki, Yamaguchi,

Japan. “Takuya Imai (FPDM, Kanazawa Univ.), *Yoichi, Azuma(Fukui
Pref. Univ.,, FPDM), ‘Hirokazu Yukawa (FPDM), °Fumio Takahashi
(MFM), °Kenji Yamane (Mine City) , 'Kenji Shinoda (Mine City),
8y oshiharu Shimizu
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MDY FNEEROBEEN S TFEY D
I F N ORRER
HESE (BK-B) T BARME BAREU4-) -HER (B
BR) * - MERRF GRS ° - AEE—8 GBHEX) *- K
BEz Gtamid) - mRE— (BXE) °

IR & FN a5 FE O TR SN TS 7 F U, £
FRASTEREICS U CHERE bR 2 TH DT, MO TEVERE & BB
BHAL T, BT F U, AR ofth, %< ofkay
THMNAHESG SN2 ETH Y, MR o TE A2t
FAZIXE OIFREOIEREZ IE L < BT 2 L3035 5708, AEMIXL
FIFERDIZL L, 7 TFANURIROIREEA LA BN D Z LT L.
FD7, Akl UTHERDEDEFATERD 0 5 B 2 IEREIIE
gL, ZFNCOEEMDLEND DN, BIED L = AR
HUZIESN 2 7 F XY DI TTENFEE S TORWEDN Y 2y, Bl
D RIRHADY FNTT S, HEHOFEMREECHRERE &
BB & OBMRIZH S M 3L TUHR.

T 2 CARIGE T, HEIRE )~ A REFIC AL, 7 T
B OREE L R EAER A ST A Z EAAE L, BUEDRY
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DT FSUMEEOM, SEM, /IMABELAIZ X 2855177, 7
0 A=)V CIEFEm O BIE 21T O &, AR CIELALs e
LB (@O A~CRE) MR TE. £/, SEMBIZICE
WG, EREO A B H I SR B D Z EHEETE, 2
DIEDIE DAL & BIRT D Z EWoho7z. &I, /IMaHEL
RICE - T, A BCIEasiEEhc - EREOM v I UiEENH D Z &
& AJE L BB CIISHISIE S R > TN D Z E BB NI T

I FONUAEIRD Z RTINS DRERE &, RO RS
OEROHE R %5612, A8, BEZNEONERIRRZ BN Lz, A
WFEDRR A B EIRE L FE DT 5 2 & T, 7 F NV AEEORE
R & o 727 22 i > DREEEW) D &7 T\ AR TEA~T T e —F
LT ZENTED LW END.

'The beak growth style supposed from the layered structure of
avian rhamphotheca

XYukine Urano (Nagoya Univ.), *Yasunobu Sugimoto (Nagoya Univ.)
*Kyo Tanoue (Fukuoka Univ.), °Ryoko Matsumoto (Kanagawa Pref.
Mus.), %Soichiro Kawabe (Fukui Pref. Univ.), ’Tomoyuki
Ohashi (Kitakyushu Mus. ), ®Shin-ichi Fujiwara (Nagoya Univ. Mus.)

IR REHER TERS (RBRINRT) O
TEREHIREB A EA SER LR
REEEN GRRIEATE) 2- 48 Fth R °- ANEBE ERER
B) - SR BERD - BHNE— (KEZER) ° - EAEH
AKX - KALEEXYSU—) - Bk & @ER°

2016 46 H 2> &I B IR SR T TIsHT Chi & o 7 BiRALH R
ERR T o THEL L7 FE PR B it (18-17Ma) 7>
BIX, Crenomytilus grayanus (&' A HA) ZIILHETDHLLD
{EaDSEEH U (2005 - SRl 2018 72 &) . AFETIE, FEHL
-T2 ADRIRE L ORI OW TE LT 5.

KEbAE, B Q3 , Sl ) , &8 13H) , +
JHpE CfE) , fEhdH U fB) , = 2| U, 7UF8 @
fEASY) ikl STz, = A A 2L Coder Ao BN SHildd
%78, Nebrius delfortriei (AAT V7 W R) 7p ERSTROHME
FHOEHD RO, BABOGELE & BITEROBALH ST LB
Z b, 7T TIL, Isanasetus sp.cf. I. laticephalus (DU
#, T9H, FEZIILOETHRE MDA ER L. Z0
fEfARIE, RAESNDOTNOHER THHER & BimOR A2 5 #E L7
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WZENLRBEMEKR EE 2 BND. £z, THEEFEFTICT
I laticephalus & DEVR R HNE, ZHHNEE L TOENE
LT b DTH BN HDOWCUTEE BTN ETH D,

A, HRRE, AHAE ERsEH L. Zoobh, 1t
WA SHEE S 2B LOWRBIIBER TH Y, WHEREL T
LT NND D Z ENRALI o=, ZoRICBEL UL, sy
D B CTABEM BRI NETH D,

'Fossils from the lower Miocene Akeyo Formation of Mizunami Group
at the construction site of Mizunami—Kita Junior High School in
Mizunami City, Gifu Prefecture, Japan.

%Y. Ando (MFM), °T. Kaede (Mizunami City), *T. Kimura (Gunma Muse.
Nat. His.), %Y. Takakuwa (Gunma Muse. Nat. His.), °S. Nomura
(Kisarazu High School), ’S.Miyata (Oishi Fossils Gallery, Josai
Univ.), °T. Saito (Meijo Univ.).

TEZLEEDIEE cotylar fossa D EIREEEITD
HEEDIRET L RN TERE L LTOEE'
IREF EX - SR 2

PO cotylar fossa F, BREAROPAIGE D SHIZNT COF
RSNDFERT, O OHHAIGEHNRFEFL TN D, 77U
BRECIEZ 0 LB OB EFIREIPE OB & ST 523,
Iz b TR, W IN—Fe EOFBZEIC BT D, ZOE
1T DDDINT U 72 A TR AV TN D23, fit AT, H BT,
BEEE, B 72 Rk 2 EE TEIE— ROBWICEIN S 729, HEREN
B DIXEH ST IR o7z,

cotylar fossa ZRFOMFIATIE, Z OEIRBIEIHIICHE=AH
ORI T2, cotylar fossa ZFF-7aV VERHE, HEfE, @
FkE R & O — e B T, B E AR PIR S T EL PR
HEREL, PRIERIISE 2 R o6 L CERRANS T D D &[5 <RE
WEh L TWD, Fiz, ICEPNHEROEN T ~OR S AE), F
TR B SEOSEE B PR ST AR O 728, INIIERORAL AN
T D Z B3,

T 7 HEIAD cotylar fossa TIIEISCIIRICERITH 573,

BRESHOAHTHRIZ cotylar fossa 2380, FEEPRAIBEOEA T A
1) < BIERE 2N E B, B o T /V—D cotylar fossa ITEHIVAIR T,
A NEBEOTTHZIC WA EE D, WINOEE, R
FIOE R B U, TR & e 5, —77, R
@ cotylar fossa [XHEADMIEIZH Y, HEEOIENICE +HEE
TN BIEI OWEE XV 232 0 T2, BARBEFOEIRIZNZ T,
IR U & 7= BRI VRO EPEl S B2 L, D ST e AR
BHENZPRET 2 DITHERE L T D LR SN,

SRIRAENT IR @ cotylar fossa DA IEIEOFE & LT
DIVTE 0, TR L MOWFIE P ERE Tl 72 =R M T
L, F7-272 2 BEHES OFREEIGIZ HRE U T4 Uiz alREMED R
SH7z, cotylar fossa DPRFHISE DM OMIRAE MBI T
mENTEY, 77V DEEEE OIrEEORBIC bbb, Zh
O SFRED JEARBIE IS L Bl A E CTh 50 E a5 Z &I
X0, 77U BEEEE OUTRMEORHMEO T2 D E I N D,

Presence of cotylar fossa in some mammals and its significances
in the ankle joint function and in the systematic classification
Naoko Egi (Kyoto Univ. Primate Research Inst.)
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BRIk HEEMEEADKERE
EBARA (BEX B -BI) °

(53] BEE - BRI RS T, KREECba &
L CHERSNAHERNE. £, BHICFIETE DHEHEI72TERE
T, TEEREE L ML T A, —F, (LAWILEOEEL,
AEREDIFFEIC BRI TH D,

[RIREA] PEEIC X AREHEEICHOWTIE, WL OB TH
D, HEEIC L DIEREHEEICOWTE, £,

[BR] BHEFEDEE A X062 OB DIRE ZHEET 5K
W - e RO, HRIUEAICSHTEDRICT L2 L.

[k} & R BUAEDHEHFH B OREROFIEAR 44 FE. HFO 12
EETZE . =R P LIS OREARAGE 67 ER T, AREIEAEIEL D
Bi&. =R Pro7r—=2i%, i 100 IR EZFHIR Ot
GIR LD RERE LI=A A« A ARl A L=, L7235,
RN B, GF 69 ERZAEA Uiz, R &R A A SRS L
T, ENENORHIRNL & R E & DR %, [BIF54T & %SEE - %MPE
WX RE LT,
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(R L EBR] X7 v 7'V A XEEYR/IHTORE, FEHEIZ K- THE
HIAENDFHPUERNANS EEDST=0OT, AR, &
EUFAATIES S L Ll Lo, HEYRSHTICE T
2%SEE « %MPE %, MHEFOME] OER—FE (—FRV). X
-7C, PEEEFUEICRS W CHEE L DIREEEZ R 22 5 12iE, e
DOig] ZHEHT 20X KETCHD. 272 L, KERGAE
D%SEE + %MPE OffilE, HHFDOHEDZNG LY HEvy (E)
DT, REHEEITIE, B LY SIEOLAEL T\ D, T O]
ZAEH LT REHEE O (FRIXME 95%) 1%, UTFOLH1Tk5 ¢
BM =(EXP(2.917 x loge W+ 1.022 £ 0.798)) x 1.081 : ZZC, BM= ik
& (g, W= [EEFOR (mm), Thd. —HT, FERHEHLT
DELE D OIREHEE 2 TROICHE L& 25, THE R K9
b REEE BRI O] SAREHEEICHE L T\ D Z Aot
OEY, GREREEZ D L, HEOREHET AT LB S,

'Estimation of body mass from the calcaneum in land mammals
Takehisa Tsubamoto (Ehime Univ.)

Paleoparadoxia tabatai (Tokunaga, 1939) MIEIGEEIDHETE '
8 Al @HRNNELESDE - hEkiEYEE) >

Paleoparadoxia tabatai(Tokunaga, 1939) 1. ALVE AL EDRHITHA
~HH AR LR R 3m 2B AWHAEFETH D, £
AERRITARA RS < BOMEEELE L LTbNnD, Al dk
PR B LT P tabatai ONEEEENC ST, Hio 22k A
Boni-oTHET 5,

CHVETICOIABHER L, R & OBIRA D BEx 2R
MBI TETZ, Lo, WIS IREOIHMRORASZ A EI)IC
D LT Rdo Tz, Al [ENEAEEE (MNS-PV 5601) &R
TAld & DR AT AR (ML A-1737) @ 2 DOSHZEZ LI,
BREATENOREE 27k Tz, ISR - B, BRI~ KA
B E b UTs, B LIRS T o@mY) Th D,

FEEOE AT

© FMI A-1737 ni>, BIRBEDBFIHLE L, IEFITEL FET D,
© MFADE FIZFFRIRISEN H Y . FHAO NEE A HIR S5,
© |k - FHHOBEE AN & i CHEL TR Y . ETBIFTE AN
Y LAguy,
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o THHFITEEESTHY . AT, WREmERD L2
VY,
o EADO FHHABESIMSIRLLS . M OTTH Y. £ FHAB oW
VT IR > TN D,
HE SN DHIEEE
© PNHEZZLG OFEIT, W & ORFHIBIFA) B A L oHIESE 25w
2o
© WERh, PIERZERFOFEIL FHEN - MU HEI< Z & TlifiA L
O, [ESEEHET D,
© PNHEEZE, EEFOMER ML, BREHEDITH & hOVER M
ISR L OIEEN#E T D,

PLED MG, P, tabatai OVHMRHEBNL O 2 K& < BT 720 T
0 {8 LiERh S AlREZ2 i AME OIHEHER)C, WA WRHZ /e A 23 el
T OMERIEE 21T oo, EHEE ST,

'An inference of masticatory movement of Paleoparadoxia tabatai
(Tokunaga, 1939)
Hajime Taru (Kanagawa Prefectural Museum of Natural History)

BAOHE =PI & (FLHE FHE) 5
CBRRERE
FHEA (KRRFHBEFMIEYE °

PRI A BHC L o TROZELIZREICTH D, T VT
BOWTCIIHE TR HIEATREA M S5 TS (Deng and Downs,
2002). — i THARTHRIHAOT A BHLADEH L T 5, LL
TNHDOZL W b ONRE L, ittt aim Uizt Bkl
IRIEE A LR, R IIHEY A BOFERGNRAZ LN, £< 0453
BED RERDED SO0 H 58, BARDEAICOW T/ HEAREE L
7=liE 3+ T 5 (Fukuchi and Kawai, 2011). Az CHATE
A B RPMEa OWE NS5 v (W, 2016), ZR L IHMEE
WA THA RO EMDIEH E 70D, S BTV A BHbA DM
JEOERGRER LT\ 5. F 2 TAIETIE, ITFEOMRIZHS
< BAROHHHEY A FUEA Z#IE L, BUk &A% OMEE IR~ 2.

(EAPEHHSIIAIN & TN THI 20 7 T 0, FEHIEEAITR 20 Ma
MH 6 Ma THD. LUK 16 Ma~11 Ma (TPt ooz
R 1A S8R RIS 2 . Z RO VA 305k D K I Tithod 2
AN LA T HRO B, BRI EE S Wi R o 58 e

S THY (Tomida et al., 2013), AFERSG ZNESFFT 5.

ks KOVEBMb A & I, (bt mii gtz 5 5.
REIZ IS B AT I OAZ AR T = 4 & LT b, 16k
Chilotherium & & SHVCE 7o, MHIROMEAIZIE, =1 LIFFF
HORENSFEH L2 2 & 2ARILE U CRFEICE DT H 5 5.
LU —8 Db =W A BEARIL Brachypotherium J§ B L O
Plesiaceratherium JEI\ZTIRE &7z (Fukuchi and Kawai, 2011).
Lo TH=H A ZHIZ LD & Ulzpi ittt A B A =
LTHET DRI D 5.

Brachypotherium J&3 X OY Plesiaceratherium J& IR it
BANZIERE 7 TIHBLL TR Y, Z0%K20 Ma ZAI21E3 —
0y S HIEA A YLK LT (e g., Antoine et al., 2013). H
ROBAY ZORSHOHIE/NHER L TR, T 05K Y
REDHT V7 HiRE T LT Z & &g+ 5.

the Miocene Rhinocerotidae  (Mammalia,

Perissodactyla) of Japan
Naoto Handa (Museum of Osaka University)

A review of
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AR = 7 ALER S F 3 SHEDE RS / LU
HNE GRIESUEZERX - EEEL 2 - Martin Pickford (75>
REBAEEYE) ° - B GEAK - BE) - vHRE (KR
K- ARRE) °- pBEA GREA - 1) ° - Fithish (IEEX - B

T- GEXE GREX) °

=T AT T 3 T HURO T A - T A TS AR @I,
#1500 FFAHERORABENIE ST 3 T ET 7 A U A PRRITH
REhizZ L TmbnTng, 75 a7 877 AL, UEO#ES
PR O BT BiEE 2 T-> Qs EZ B Tn5, T F a7
ML, ZOBENEERE & & b b a A BRE ST
WA .

ARWFGETIX, T a 7 HilkEWILEME B 4 2 2 fE 3l
Diamantohyus nadirus. Kenyasus namaquensis. Megalochoerus
marymuunguae D96, b RER M marymuunguae (HEERER
800kg) Z M7=, M marymuunguae X ZIVE THEHNZ L,
READRRENIZTNT (VAL - AT Ty =— =7,
1700 J54RH) CREHI L7249 10 A5A LASFEE NG e o 72,
FFa 7D M) marymuunguae FEARIL, BULNE LB OO, FEEE
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W o Rt % GTe L T EHEIEARN SR ZDA VLR
OB KIS LT Wz D, TIVTPE M marymuunguae FEA
HEWRT U= M marymuunguae 1%, Megalochoerus J& 3 FED Tl
Fb/hEW, R, BE L IATTDRMD Libycochoerus J&T
WK D L. massai \ZHX, FIRORTSRRIZSH F 0 LD S0
THEARZ Y,

Libycochoerus — Megalochoerus DSGEh RN B Hpiigrtic
NI TEREL T o7 LT DGR STV AR, FFaFE
T 7 ALIEFRFACTIBEE LRI CW DN =Y B 7 7 AFERO
~ AR (=7 K 1500 AR 23HIE & 0 KILD M khinzikebirus
PHELTWDRE, ZIbDA 7 I FHDOFERODEL - HERET -
AEHIER Z DU TR IRRE LIS LR H 2 v LivZeuy,

'A giant suid from the Middle Miocene of Nachola, northern Kenya
sHiroshi Tsujikawa (Tohoku Bunka Gakuen Univ.), *Martin Pickford
(Muséum National d Histoire Naturelle), *Yutaka Kunimatsu
(Ryukoku Univ.), °Yoshihiko Nakano (Osaka Univ.),
Nakatsukasa (Kyoto Univ.), "Yasuhiro Kikuchi (Saga Univ.),
SHidemi Ishida (Kyoto Univ.)

“Masato

FEAL S v ORI T3 VR BEDRIER
BEEE— (BX - 5% - SHER (X - EKH) °- 845K
A (BEK-B) - IREF EK-ZEEW °- 29084 (A

YTFL—FK) - SUTHIURYIUTAY (RTIIAK) ]

R v U~ —HEOHE ZRA T U VB b ERT AEIE AR
EILH7YTOVU Y ARSI TE 2 BN TE .
Lo LATEOFREORER, %I DEEgr o, =m7 v
T RKBEEROBIAR L FT T OZd & OBERIEME T Lz Z & v
Mo TETZ, AR TIE, A 7YV ALAEMFIEHO R 2 HD DT
SRHZHES A Y CTC, ORI L DI T VT OEMWED
PRERER & HIBRA SR 2 DUV TB LT 5.

A 7T VIEHEO T RHEAY, SEIET AT, SRR
ATHIRERTHE, BRI ORREERIC S S D, B ET AT
XV ~FD Hipparion % &6 8 Ma it DAL AREET, v RHEY
UV EHET D Selenoportax vexillarius, Pachyportax latidens,
Helicoportax sp. 2838 L& 7z, %EIHHR  RiieEsit () 64
Ma) OILAREEICE, F—r vy NEHIPORMEINTVIRE

(Palaeoreas sp.), 7 U 7 ¥8 & OH@ B FE (Selenoportax vexillarius,

P42

Selenoportax falconeri, Pachyportax giganteus, Tragoportaxsp.) , XX
v~ —OEHEFE (Proleptobos birmanicus, Sivaportax dolabella) 7)%
RAET 273, B JOAOEARICES < L EATEME S TH
5. R HIERTHE (79 4-3 Ma) LAKIX Proleptobos birmanicus & Sivaportax
dolabella DHT, FT VTea—n vy 5@ L BREIIRR SN
TR, ZOESIS, ATV VRO URHEREEEORRZ IZ
Hs< L, K 8~4 Ma DRI T 7 OB IREHE L, 3 Ma
ETITHMET O 7 WA B E T 2BRICE S b 7o 2 R
RREND. ¥~ —OEYAHOWRENE, T O T
WA EH LTy MEREA VR - Ev< LfiRpSEEE & 72> Cid
ETAIREMEA E .

solation process of bovid assemblages during the Neogene of Myanmar.
2Yuichiro Nishioka (Waseda Univ.), *Masanaru Takai (Kyoto Univ.),
“Takehisa Tsubamoto (Ehime Univ.), *Naoko Egi (Kyoto Univ.),
Thaung-Htike (Meiktila Univ.), 7Zin-Maung-Maung-Thein (Magway
Univ.)

KIRERE (RHEHH) L YMHTEHRLEZY OSSR
HPEE (KREALE °- 8FEE (KRERLE) °

REEREFEERT I D TN C, S () 75 el
(ZHERR L 728 ©, RBCEIEF T CIk 16 JE MRk L2 3 S Eh

TV, THETY RS I bAT Y, AN S <
OO TEY, U=, WA, AvRUREYKNLRAICART
B IULEW b REHT 5.

199 04, KEKHNIZRWT, KERERESR 5O 10 HERcks -
JB Mal0 J&) 2»OEFE LA EH L-. ZIUIKIERED SO T
OUWFATHHE O TH S, Ma 10 J&IE Marine Isotope Stages M
Stage 9 DR THDLZ LA LLNATEY, ZTORMUIPIIFEE
T, BELE3 0 HTERITHD.

YEAEARIIE FHB L OS5 DO MR ETe. FRHEZRWTHEA L
BB AITE - TB O T, YEAITEER Sl cEx 5. T
FL 3EFTW S, FNFNDEREZRT 00D, D7ed &b
AitcElX2m Y, HVMEKRTSHDZ bbbt T, Kiloe s
VI ThDIZ ERHEIEND.

VEARIT THESA TR > TN D 2 L, TRV I NI &b

FHRAI T LR (PRI IR +=27 7 0TF) Thy, 2
I TORHETCH DAY T T4 N a v AR N L, Tl
27 VTREHRITE D, AR TR NI YT

(Megaptera J&) WE&ENTEY, NI —T DO FHEE H > TWD.
BHAEARITY N7 7 O TNEERN A —T /RN D, P
7T TIERWEEZBND.

ZHET, IS O IR LA OFLERD VDR <, AT
1355 b OO SFAEADEN TR ERER TH D, Er-Huko®)
HEEZZ 5 BT, WlkEE S < ELRIRERD DD THEEL A
WESNDZ &L, BEBHDEEZXTND.

"The first whale fossil from the Osaka Group (middle Pleistocene)
2yoshihiro Tanaka (Osaka Mus.Nat. Hist.), *Hiroyuki Taruno (Osaka
Mus.Nat. Hist.)
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HHHEHRBEA SRR IN XX SAXIMBE LT FERXS
# @E®wB) LaICDONT!
PORREE (ABERIK - &) 2

AN I T BilpEr it Ok A b ARSI Z LS, T
M, T RURL NUEL, REEL, BB STy
HITEE . FRHT/ NI FEO LA TR TR & o TR MR
BT 5 B AROREAFIIRIC OV TIHIEE A EBH LN 5T
W ZoBH E LT, INVEHFIHOBRRICIT—RANKBEEDS
FAWSNDH, AAROEE = AT ER O 2 CHERTE O/ fiFn
IR 72 ORI NI A B A BRER T 5 TNENTFIE L7 2 T
BB, FOIZEFRA IR RN AT e iR EiEEHE O
B, BANTHLE L TR b S BTk, KPR E T T IHEE DR
HT25Z & TRBRIHMRIND Z L&A LT, B OFRED
ST DI AT L A EDEIIET, ZNLIEFX SRR
IBD Eucricetodon J& & FEXRAIFEL (Dipodidae) 12X - THERL
ENTWD. TR EOEWEIC OV CIBERE T2 OFEIEH
HNTAR S TRV, WF ORI Z R S0V EFB LT
TEAOH =tk THLD &, Eucricetodon 1% 72%, Dipodidae 73 28%
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(N=40) &72Y, Eucricetodon 23 L, Dipodidae Zff 9 EthikH

FTHDZENHLMNI o7z, T INCNE S DLETER
TOEIMEHT HE~A ST/ MU B ORFIE D E R, 2 HED
EBHEATHE FERXIBB L O XS R XA IRN ]S 5 2 L
WEEINTWS (Kimura, 2010; Harzhauser et al., 2016) 73, i
PEEREOE IR G RO R L 72 o7, Z Oz oV T,
(LA B EEDBIR M OHEREY) & HI# LT ER O 7 7B T 5
72, X 74 ) INNIEEREEETDHLENRHD L0, %I
O T 71T D KBRS E TR XTSRRI E b E
FRAIR L E LEEHRERNLSAFE LD EBH LN -
7.

! Cricetidae and Dipodidae (Rodentia) from the Oligocene Sasebo
Group, Matsuura City, Japan.
% Takafumi Kato (Kurashiki Univ.)

SETERRRYERVEERSBIEM RO
AR VEHEOBREKRC DT
RHEN (SETERLEYE) - AORT (SEREDENLAR)° -
—HER (S aERLEYE)

EHHHEEM L ONIE AT D 1T, R5RE 7D ERECRE S 5 0y
B BT D BUER O BHAEA & O AVETHD Z LTS
HIETHAR,

LUy s, BUEFHEEIMOEIEIEARIL, T OME (=3EK)
ZANFT 52 ENESTIERL, DOBEAYERIER LT HEk~ 7
KIRdDHZ e h, I EATHRICE T 2E - B bickFEL
Tralyya w8z 5 LIdREECH L. —J, BREO%ZL D
HAR S RIEEEIZ BT 2 BIAEFHEE 2 L 7 o 2 v O BRI
WIREAR, HEEATHY, W ol Shbd 2 0%
WREY DM T2 B RS EEAR D ERDEA TV D HERIFBR HAL TV
5. AT, LT DEROFTEZHE S DNES TR TE D4R
12D LITEWER. 2070, HHFHEEW) Ot L D 5T
% < OWE & 551 % BUEFHIEARDIRER & HERIZEIN S 5 5215700
DONEFETHAH .

P45

ZOE IR E LD ELSEEL, R HEEMW S~ —
BiL7en <, BETTARLEIEE T, BEO— NLHPBAESR
HEBMHR S 55 B & U CETLIE, 2803 72 BERED H D %
b & T ERIEADVER « FRICSD Ca, 7, B8
AT AR O W 215T, FEROFELEFEEEEOBHRER L
LR TITo CE T

BUE, T DITEHEARDOIER - 2D D & L bie, BHET
H S& s AR B OGRS BB AR 23 e 2 BUE B HIEA D1
HRABHZINT T 2D TN D, FIUTIN L HAFRETIE, I
FCITHEPR A K 2 7o mfiFLHE (18 H 48 B 104 il : 582 0 KOVEHA (24
H 47 B} 133 f : 506 /7, WHFLKEE - B L 1T 2018 4F 3 AREESD
) OBRAEADHE SV CTHET 5.

0steological collections of recent mammals and Aves housed in
Toyohashi Museum of Natural History and Toyohashi Zoo and
Botanical Park

%Kensuke Yasui (Toyohashi Museum of Natural History), °Ryohei
Kitani (Toyohashi Zoo and Botanical Park), “Masahiro Ichida
(Toyohashi Museum of Natural History)

R EIEE R ERI = 51T BRI ED L !
HREE (KBRmX -8 °- IiE— (KBrik - 28) °

BUAAEH O NERIFE 815392 B O D& L, Spurr #ifE

BRI X AR R EEE) NS (M - BEE 2013). ZoTE
UL, TOORERHAE & SRR OB BUR A HERF L7 RRE Tl 281
T, EREIEC XA CT, MRI 2 X TidftRcE 20 TEY | <
B 72 EOBKL IR TE 5.

AFETE, DT7E M BRI L DMK, 2)Spurr BEDFH
B LER, MWEICL DT b ofiis EBIEDIRE, 1) s
EEE, B AN v X —IC L DY~ OIERR, &S FIECR
BT 5. ATECTHWS Spurr BHRICIE, BIAKDS7ELRTRIT
NTEATRRZER T LWV RAERDH S, UL, Sk~
B CRL, —HEATD EHATERNIES T D, ARlo
FFTIL, —EOBRRIBITD Tkl 200 B 5.

YRR DRI K T, T Fob LT Vv a— A i
AFIE UCTHY, $kOKRD e lC@RT 5. T2 hrE2HvD
G TR B o, BERZE GICEIEOERICBITTE 5.
—J7, Toa— ORI, BIEERONNS, fEESFEV T

EL AR A R, n-T7TFNAT Y ONT—T BB NEAT IS
U OV BICEBT DB B D, TS OBEEANLHE
PSR < BRI b O OIEENBETH 5720, ZHETAE
ETHEBIAAIE LTT ' Fo 2L TE 72 L L, 2X 2em FE
DA O TE RN 2 LEE L T HRTIEOEE, EOBUKAINKE
BN R R OREPLETH 5.

EIT, BRENE L VA ZAPEE R [T AR A X TF v
R, BUKWROMG T 72 BkFlE LTa) 7k b, b=
H)—=N+TaELFXYA R, o) A% ) —+T a4 %
P RO 3HE, JRIE LR ZZN TIN5 =T ORE L, ik
FREAT ST, ZORER, BAEMENTNLDIFT7E R Th
o7,

Z ORI & FER TR 5.

Comparison of solvents at dehydration steps for making epoxy
embedded animal thin sections
Rie Tajiri (Osaka City Univ.), *Yoichi Ezaki (Osaka City Univ.)

— 55 —



201846 H 23 H

HP1

HAH Y2 £ 2 2018 FFAES T RitE

B RAY—R v ay

WARBEMIEIHAT EREDHFHI= DT
B 1EN (BHE SRR

WiRVAERF RS HITI I, ¥ = TR TH 2 B
& UTULVLRERBRIEE N 5 72 D 8L N0 A LT D, Sl 1,
OV AR LR EN D DT 2 A - TR Y . ZOEM
OEWZ IV RIS 2 T L35 FEapCa e, SRRowICs
MBI B EEPCEE, SRR A & &35 B IREE O
3 HEIC Xy ED, TEEPCHEEIL. TR Lo T B E
X FOTIREN Ra~A MUVER &S IR Uik
AU LB Z LNTWD, ARFZEEEILED 5 Bk 244
T B EPRGETEE L, ZORMGRFEZFI T2 2 & 2880 @E
TS RO D, AWFIE TR, BPCEOIT D AR T3 -
KMHBEILAN DR 24 HS TERIR L7249 7 U HOW TR EBIZE L,
SR - T UV Y by RSICE DY EATV, HEEIx
S DRI T OV TERE LT,

CAFRBIERORER, PRI A O TELEL, B 5 < shil)E
FEE & TEEOBER L E 2 S DEIC I E TR ORHE
AR ZERA AR AN ST, SEE ORISR U7 CEERmICI - C 10

HP2

mPl Y5 2 OIERREA A it YR OFERIRER I LT T A
BTy & Z LW DN EJE L QWA Z L RN h oz, BER T mE
BO/NNWBIZE > THU B TRY . FHERIRIOTE 1552172 & HEH
SIND, IHIT, EOREBIZENT 5 FHAKAE TS, 2Eficz
U5 OIEFRIRE AL, LTSS e DTz, T 5 B, Yt dkE R,
FIKEWATTETWA L EZBND,

T, FEAIRESBICERRCBIER SN D L) ICHPEEI A
PUCITMERHSR E B2 BbNDBADTF v — k) ¥ 2 — LN ERRRIC
WATHALTWDHD HEN L ONBIZE ST,

51T, PERHEIREERIE O—H TIEER AN MRS 2 7% LA
FRB BT, FHZ, TESAPEE & OBEREN D) 40 mHS Tl
KFe<A MEL7=v 2 2V ba h OBERPEIE T WIERZRHE
FEICBWTA h—L%D A X ML BEENEZ OND, O
SR PR OIS bR STz, S TAFZRIC R TR
BB ISR B — i T — BRI 2 Re~ 1 MbZzsmi/s
RSN A DD & SN TEBY, ARIOERTI N E ST D,

Features of the Dolostone in Kuzu area, Tochigi Prefecture
usuke Hara (Kaijo Senior High School)

#9140 BEROERTEDEEY T(IZFHT 2HRR!
LBET - AR - BIEEE (FERIAEZSHIR) °

TR O HEVBIIBIELVS AL, IS LMEER Q0D
TEOWFEHERE MR HE L L CTi-> CWOA TRBREICIE, Bban
BET A NEEGRD LN TS, fbatica Ens Bibalc
DWTUIEE L OWFFED G, YO BIERHENME TSN TS,

—77, TNOOALAENBITRET TG ENTHIE0, H1H
IV TUD (Yabe and Eguchi, 1942; FHERHZAFIES, 1963), 3T
R0, BRI DN RESLEIINTND, 22 TARIFZEE,
T2 B T VY A MUk 0 A0 32 B BE R JE > DA B
Yo ABFREL, RO EE R ERE L, FF5EDIERET,
W EE OB SOV THA R AS -0 THET S,

TR RE MR O TR AR, KK S B L 0N
WXV 40 THRTESITOA, PEA RO MR IZ X, BEURTY
DR FEIL/2B M LA L, RIS EERAN R AR )
RO AR SHD, ZHH 2 DO #Cat 2038 {1 o> B
TEEELT-, I DOREI IR FTD/3FE THD Caims and Kitahara
(2012) IZFESNTHTV, i EOIFIEHE IOV Th[AliR & FE
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FEL, RUFFEL LTz, ZORER, MR E) DR 3R 4 B0
R IRHESIVTN=DIZH L, AFFFETIES B 11 BRI
Too TOTEDD, SRFIRHERY I OA RGN 0T,

SHIT, ABFFEICHEWT 2 DOERERBERF NGO, | DHIE
Rhizotrochus JEDALA% 2 A R LI-ZETHD, RBOLA T
1%, A —ANTVT ORI (K9 12~ 13 T74ERT) O HUE ) HFEH
L7z Rhizotrochus tuberculatus DI T2, 078 Mk B g7 S pE H]
L7z Rhizotrochus sp. 1TALFERIZIS T D RBOYIPEH FLERE72DIZ0T
T, MR (K 40 HAERT) ORI D, 2 S BIE, YoaEo
JEE DDA 2E U T2 Endopachys grayi % S EIRTE RLT-Z L Th D,
AFEOMEMEETH L, o TIRORE S HFES T B A E RS TS
Anthoblast mode 23 EH1HA, FEHEAIZISWTHMEHDHO H 22 fERR
L7z, LIUARRIZ W T, Fr T RO DL ERD 2RI L A
BT, B2 M AT L L CARREL ST DD,

'Discoveries of solitary scleractinian corals in the middle Pleistocene
Paleo-Tokyo Bay.

2K ouhei Ueda, Kazuhito Kayamoto, Shisei Miyazaki (Chiba Prefectural
Kisarazu High School) .

HHEBMOERE LAY XOBR: VY EERRE LI-BHIHR '

RBINCKRE - BERC - HERE - SB2E - 0F & FEx
B - SIEAEE - RHBEE - BRGNS - SR - FHRRE -
KB (FERMES) °

1. WHEERY

FHEEMW O AT EMOEREAE TS 5 L CTHETH S, L
ML, HUE T EE T 2 BEEE L 72 3OV TR A OFERERS
PA RERET DONREE L, BIAEAEYOEORERNT — 2 ~—A
NhiuE, Al RRE NIRRT —2 v 2
LV, ZOMBESZ RS 572010, AWFE T, BAEAMOIEE
REICBE 2 BB 707 — # _R— 2 DRk Z BEE T,

2. ek

ETNAT—A L LT, AMOEALONRES & SND U~E RSt
L7z, BARRICIE, TEEGBMARCHE ST D 7~ DHEOE
BB T AT "D 32D T A—2 ZEH I LT-, D T,
ID 33T A—H PR EDIROY A XL ORMRMEE 1D 7212
T 5 ERYT LTz,

3. WFFERE R
1) #FEOERITBBLIAD YA KB L TS0, (KoH A X
MRELRIUTRDITE, 1IEH2ENL L Ao, 8y FEBIMEX
oz,
2) FEOERIIROY A R HFF D FHBIEN R < BTz,
3) BT AT MEIE, ROV A XL OFBEMR 2> T2,
4. BEB IUWE
FORIEEARDOY A ZNZIIAEIER R D28, AbalZEH 55
72O, LV EEEOENT —Z RX—2AEER T D MLERH 5,
Ko TABEIZT —# ZIUEL T MERH D,

Relationship between faces morphology and body size for
vertebrates: case study using horse feces

Nina Hasegawa, Hakuto Todo, Yuka Izumo, Manaka Takahashi, Aya
Matsuno, Misaki Yoshioka, Asuka Takahashi, Haruka Arai, Riyuna
Mabuchi, Fumina Yoshioka, Katsuma Itoh ,Souma Shimizu (Chiba
University Junior High School)
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