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Biostratigraphy and carbon isotope stratigraphy of the Olenekian-Anisian pelagic deep
sea section from Ogama, Ashio Belt
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The recovery of life after the end-Permian mass extinction occurred around Anisian (early Middle Triassic). At the Olenekian-
Anisian (Lower-Middle Triassic) boundary (O-AB), the lithologic change from claystone dominant facies to radiolarian-rich
bedded chert facies has been reported from the Panthalassic pelagic deep-sea sediments in Japan. This trend has been interp
to reflect a biotic recovery of the pelagic Panthalassa (Isozaki, 1997, Takahashi et al., 2009). However, spatial variations in th
lithofacies of these pelagic deep-sea sediments have seldom been investigated in detail, due to the scarcity of well-preserv
sections. This study reports a high-resolution microfossil- and carbon isotope-based stratigraphy around the O-AB from a ne\
pelagic deep-sea section (Ogama section) situated in the Tochigi Prefecture, eastern Japan. The lower 8.5 m of the Ogama sec
is composed of alternating claystone and chert, while the upper 9 m is composed of bedded chert. Age diagnostic fossils sho
that the alternating claystone and chert interval can be correlated to the Spathian (upper Olenekian: uppermost Lower Triassic)
middle Anisian (lower Middle Triassic), and the bedded chert interval to the middle (to upper) Anisian. Organic carbon isotope
values show a positive peak near the lowest occurrence of the conodont Ch. timorensis. This fact accords with the carbona
carbon isotope record reported from shallow-water marine carbonate sections.

The lithological transition from alternating claystone and chert to bedded chert facies near the OA-B has also been reporte
from the well-studied sections in the Inuyama area, Central Japan (compiled in Ikeda et al., 2010). Although the timing of this
lithologic transition is roughly coincident for the two study areas, a conspicuous difference in lithology is observed around the
O-AB. In the Ogama section, the O-AB falls within a 4 m thick, organic-rich black claystone dominant interval. In contrast,
the O-AB interval in the Inuyama area is composed mainly of grey siliceous claystone. This suggests that production and/o
preservation of organic matter was greater at the depositional grounds of the Ogama section. Further comparison of lithologi
characters of the two study areas could promote the understanding of the pelagic oceanic environments around the O-AB.
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Non-sulphidic anoxic conditions in the end-Early Triassic deep sea
Non-sulphidic anoxic conditions in the end-Early Triassic deep sea
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This study focuses on an upper Lower Triassic (Spathian) to lowermost Middle Triassic (Anisian) section representing the cen
tral Panthalassic deep sea. Analysed organic carbon isotope fafi@Corg) records from the section demonstrate that lower
values in the Spathian increase by up t.@t the Spathian Anisian transition. This trend accords with the carbonate carbon
isotope (6 13Ccarb) record from shallow water carbonate sections. The end of the Early Triassic trofigtB@forg consists
of black chert deposits sandwiched by black claystone beds in the study section. In these black-coloured beds and underlyir
siliceous claystone beds, higher concentrations of redox-sensitive elements, such as Mo and V, and coinciding low sulphide su
phur isotope ratioss¢*Ssulphide) and previously reported sulphur-bearing organic compounds are present, suggesting anoxic
deep water. As enrichment factors of Mo are not higher than the typical sulphidic trend, these anoxic conditions did not becom:e
sulphidic. Oxygen-poor conditions coinciding with a carbon isotope trough have been also reported in late Early Triassic strate
from shallow-water sections. These coincidences imply global environmental perturbations related to the delayed recovery c
life after the end-Permian mass extinction.
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Stratigraphy and age of stratiform manganese deposits in the Chichibu Belt, Japan
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activity
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Chemostratigraphy of the Middle Triassic bedded chert sequence in the Mino Belt, centra
Japan
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Previous studies have proposed that the alterations of chert and shale beds in the bedded chert sequence of the Japanese Jur
accretionary complex are paced by precession and eccentricity cycles, especially chert bed thickness variation is interpreted
productivity fluctuations. However, the cyclostratigraphic interpretations and the continuity of sequence between sections awa
further verification (Ogg, 2014). In this study, we focus on shale beds as geochemical proxies for stratigraphic correlation anc
paleoclimatological interpretation. Then we conducted geologic survey at Section M, CH2L, L, and B (Anisian and Ladinian
based on detailed radiolarian biostratigraphy by Sugiyama, 1997), reconstructed the composite column using stratigraphic corr
lation of lithological associations between sections, and collected shale bed samples with bed by bed resolution for geochemic
analysis (more than 500 samples). The reconstructed lithostratigraphy of the Middle Triassic bedded chert sequence consists
lower gray bedded chert, lower red bedded chert, upper gray bedded chert, and upper red bedded chert in ascending order (Ike
et al., 2010). The elemental compositions in shale beds are determined by XRF analysis. In presentation, we will discuss abol
the geochemical characteristics of shale beds, the chemostratigraphy of the Middle Triassic bedded chert sequence, and th
implications.
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Carbon isotope record from the Upper Triassic bedded chert in the Mino Belt, central
Japan
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The Late Triassic was characterized by several marine and terrestrial biotic turnover events prior to the end-Triassic mas
extinction. The causes of the end-Triassic mass extinction and these Norian to Rhaetian biotic turnover events are still the subje
of debate. In order to infer the Norian to Rhaetian (Late Triassic) environmental changes in a pelagic realm of the Panthalass
Ocean, the stratigraphic variations of TOC ai®C,,., of the bedded chert succession in the Sakahogi section were examined.
The Sakahogi section ("26 m in thickness) crops out in the Mino Belt, central Japan, and consists of the red to greenish-gra
bedded chert. The radiolarian biostratigraphy indicates a middle Norian to Rhaetian age of the bedded chert. The bedded che
of the Sakahogi section is reconstructed as a deep-sea sediment of pelagic facies forms in an open ocean realm of the Panthale
Ocean. Our analysis shows that the middle Norian samples record stable vaues until the late middle Norian. This stability i
disturbed by a small negativd 3C,,, excursion at the middle Norian ejecta layer (Sakahogi ejecta). TOC values increase across
the middle and upper Norian boundary interval. This interval is marked by a minor incre&k&ay)., value ("1%o).
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Deep-ocean acidification and volcanism across the Triassic-Jurassic extinction event
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Triassic-Jurassic (T-J) extinction event marks one of tiiég five” mass extinction events of the Phanerozoic. The emerging
consensus points to volcanic activity at the Central Atlantic Magmatic Province (CAMP) as the ultimate cause of the extinction,
yet the underlying nature of global environmental changes that accompanied the biotic turnover remain elusive. We preser
chemical and mineralogical studies across the T-J transition of the deep-sea chert sequence (Inuyama, Japan). Depleted heme
content normalized by terrigenous material occurred just before the T-J extinction with significant change in color from brick
red to purple. This suggests the loss of authigenic hematite due to the deep-ocean acidification, which is consistent with th
rock magnetic records of Abrajevitch et al. (2013). This timing is consistent with the CAMP volcanism, implying a catastrophic
release of greenhouse gases as causes of deep-ocean acidification. Across the T-J transition, MgO/AI203, Fe203/AI203, a
Al203/SiO2 increased with change in color from brick red to dusty red. These geochemical trends are consistent with those o
weathered CAMP basalts in arid area (Dal Corso et al., 2014), implying that weathered CAMP basalts became the considerab
source of aeolian dust in pelagic Panthalassa after the T-J extinction event.
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Keywords: Triassic/Jurassic, acidification, volcanism, extinction
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Carbon and oxygen isotopes record of Upper Triassic limestone in the Kardolina section
Slovakia
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Triassic / Jurassic (T/J) boundary of approximately 201.3 million years ago is known as a stratigraphic boundary recordec
one of the big five Phanerozoic mass extinctions. Catastrophic processes such as widespread eruption of the Central Atlant
Magmatic Province (CAMP) flood basalts and extraterrestrial impacts have been proposed to account for the mass extinctio
event. This paper reports the results of carbon and oxygen isotopes analysis from the uppermost Triassic limestone in tr
Kardolina section, Slovakia. The Kardolina section is crops out on a steep western slope of the Mt Palenica in the Beliansk
Tatry Mts as the most continuous section from the uppermost Triassic (Rhaetian) Fatra Formation. The Fatra Formation i
shallow marine carbonate sequence and is overlain with a sharp contact by marine shale of the lowermost Jurassic (Hettangiz
Kopieniec Formation. The Rhaetian age of the Fatra Formation was determined by foraminifera fossils. Several excursions c
carbon and oxygen isotopes exist in the Fatra Formation. The large negative carbon isotope excursions (CIE) were found in
least four stratigraphic levels. Although the Fatra Formation is composed of packstone and grainstone, the CIE occurred durin
the deposition of non-fossiliferous lime-mudstone or ostracod lime-mudstone. The largest negative CIE occurs just before th
T/J boundary. The cause of this negative CIE at the vicinity of T/J boundary remains uncertain. However it is assumed that the
Kardolina section was exposed on the ground by sea-level fall, and subjected to diagenesis of terrestrial water. The large ClI
may possibly be associated with sea-level change of the Kardolina section.

F—T— R KR - BBRLERGMALL, APCE, 28T 2 IR, L—T « 7 2, IREFANALL I, WKL)

Keywords: carbon and oxygen isotopes, limestone, Triassic/Jurassic boundary, Rhaetian, carbon isotope excursion, sea-le
change
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Reconstruction of mid-Cretaceous oceanic plate stratigraphy in the Hidaka-cho area, Sot
central Hokkaido
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HOERD S BXZ 130Malcf Lz ENTn5b. ZDRHIBEZ 130Ma~100MadBic, e L— b Oligfiahditd
ToTWRREEMNE Z 5N 5.

ST — R MEET L— MR, Rk, ok

Keywords: oceanic plate stratigraphy, accretionary complex, radiolaria
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Jurassic intraoceanic arc offshore Japan
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Keywords: oceanic plate paleogeography, Jurassic, ophiolite, inraoceanic arc
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What does the radiolarian Spumellaria/Nassellaria ratio indicate?
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INiigata University

Spumellaria and Nassellaria are major orders in radiolarians. The Spumellaria/Nassellaria ratio has been used in monitorin
environmental changes in the past oceans. However, what the ratio indicates is not well understood. It is noteworthy to poin
out that the ratio is strongly affected by taphonomic processes and careful application is needed. Detailed observations of
variety in feeding behavior of cultured radiolarian specimens make it possible to understand the relationship between skelet:
morphology and feeding behavior. Multi-segmented nassellarians require much larger prey than any other radiolarians. The rat
of multi-segmented nassellarians to total radiolarians is regarded as another proxy in monitoring ecosystem in the pelagic realr

F—T— R, Sy SV, AT A7, B, SR, @
Keywords: radiolaria, Nassellaria, Spumellaria, paleoenvironment, proxy, pelagic realm
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KAKUWA, Yoshitaka*

VIR A ANA R L— M
lGas Hydrate Research Lab., Meiji Univ.

FIU R E ARSI B EM SRR O 2k Z. Great Ordovician Diversification EveriWebby, 2004 & L CiEH &
NTW3, UL, @EFEGEEERICHBI2EREEYNED X S IR o Tehid, ol bnTWhiaw, JEERE
WX, ZOLKIh SHEREIROZFICEE ZMEL D THED, TEEETH S, ZTOHERER> TWVEDHIK
BiRF v — N 2RELITIEEHEYTH D, Z IS NIERIEATH S, TNETE—ANT Y THETOS
HTHET Uiz EERAI > 70 7 RS EEAIL FERRF +— M Tk, BRIEAE EA Y70 7 RICZEMTINIOE
ORI NIZH, A )L R E ZXHK Darriwilian I IEEEINCHE L TV & REE L (Kakuwa & Webb, 2007 2010,
YRENTWS (Percival, 2012, 4 EIE. AF X TORIZHRET %,

HAFZWREBO =2 —T 7TV RS2 FEICIE lapetusifEDILK E L E£I1CF v — b « HEEEMHER LTz, MEILTZ
DIF3DDREZF¥— b= FThd, ATFHIEERIZ O Brien (2012)ic3ED<, (1) Wild Bight JEEED KL
O AR EICHZ T v — FRPHAD 5% Shoal ArmZJgiE. A SMREF v — . KEFv— b, BOHEAKR
EMbixb, Ffiod BadgerERE,  Gull Island 2D turbidite WS ICEH N %, KiLIE Shoal ArmZJE 24A T Sandbian
(Caradocian) “Early Katian (Caradoc/Ashdiit) £ T3 (O’ Brien, 2012, AU FEOROESEZZATED,
F v —FDHE 5 N. gracilis zoned 7= 5, SandbiamDiiH2E TH %S, (2) tholeiitic and alkaline pillow lava and pillow
breccia» 575 % Lawrence Head®/g D Ailcid, EIZF v — b - EEh 5725 Strong Island Che HifE L T\ %, IR
i Darriwilian OFEJEF 5 Sandbian) FEETH %, EETEIEON S Z A, BETF v — M LHEEE Z F
£9%, (3) Sanders Cov&l/Eld. Tremadociam 5 DappingianDHEREEEA T & L, AIEEN 575 % Tea ArmEfE
ZEI, TOHT, fta - EOEHEBHESZTE L, Fry— b GHEINERETZA9). ZLTANLIREYZE LT 5
TREHE IR OIS 2 BN BT 5 0 2 B Tz,

NS 3DDAIVFERARTF v — b - EEEHAE. T OERD S IR REOMRY L 3R A5 2 e nh -
2o LAL., AIVREZKOYHTIINITH D, FHLBEIE AR TIEEOZREEE SN0 E VI IHT, A=A TV 7
TROLNEMEAEF U TH S, HlZE, 4V K 2RO Sandars CovEEfE T3/ Mo HifliZx Planolites® b > )LD
BHTH%, £IzA)V FE A% IAD Shoal Arm# &, Strong Island Chentk, FERORGAF ¥ — b, HEATIE®
13 0/NE 7z PlanoliteF DA E SN, FANCIZ AR O Teichichnudil 2 & & LT, X 0 ZHARRDAEENRET %,

LA U Shoal ArmEJE Tld. EAEMIIRE HRRIC X 2 E(bEMICER T, HERORERRIC R I Nz -
DN BEBRERBELZIIC X 5RO ERT, I, & FEETEBIENIRETHO . BAEEME kL Twe
BRI ORRICE D5, HANIAZE DO UhRLNEV, Z U TR T, SHBICHEBIRRENFE L FHER
9 —J57 T, KD Teichichnus-typeD EIEE DR LN, BELN)IVOEFHIEE TH - 1H2/RT,

F—"7— N BEEA, AV FEXR, Fv— b, 17X, Teichichnusiti{t
Keywords: trace fossil, Ordovician, chert, Canada, Teichichnus, evolution
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Molluscs In pelaglc realm: general characteristics in morphology and ecology
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ABYNS B LD EY O TIROFER L TOREMRFTH Y, (LA A>T 7R b5t £ Tl D8
EICHEHT %0 MAEYOZ CRIRETHZD, Tt FEKIEOMEFET 5, BT, e, Bes, 790
AT BRESRO—HMENEHTH 2, FULAICETHELELEZB< 280, MFEICHEKT 2 6 DODZHIFHET %,
CNSDTN—TIE T B IR 5 RIS THRA RIREICHA DT TE D, MEREIT 5T 20, L
Feeld, Ot 8. R IKER ERRR R ERICII EN TV S EEZ BN, FKME U7 AETERRIZTE D Z AR iR 72 5
ATWB, W L 70V —T71, BNEL RS0, HE0IGGREL., (REH RS NIcHiPlIcRES N, ST
U CTHURISISE U, 77 TiHEIR M 2 R DR & D . T 5 ORMIE— IR D 7))V — T L DI K b —f8H 5
MICTE %,

F—T— @, ks
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