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Lithology of Cambrian to Ordovician radiolarian chert in Kazakhstan with special reference
to trace fossils
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Introduction

Trace fossils have been examined in the upper Cambrian to upper Ordovician radiolarian bedded
cherts in Australia, Scotland and Newfoundland to clarify both the evolution of benthic animals and
the change in environment of pelagic realm (Kakuwa and John, 2001; 2010; Kakuwa, 2014a; Kakuwa,
2014b). The result is summarized that Darriwilian is the age when benthic animals colonized widely
on the pelagic deep ocean bottom. The other important and well-dated successions of radiolarian
bedded chert (ribbon radiolarite) in Kazakhstan are studied to verify the result.

Examined bedded chert belongs to the Burubaital Formation that exposed in the southwest of Lake
Balkhash, southern Kazakhstan. Age constraints of the examined two successions of bedded chert are
given by Tolmacheva et al. (2001; 2004; unpublished data) who studied conodont fossils in detail.
Outline of the examined successions

Locality 89101

Upper Cambrian and Lower Ordovician chert is measured as thick as 36 meters. The succession is
divided into three. The lower part consists of pale gray crystalline chert of upper Cambrian. The

middle part consists of red chert of Tremadocian, and the upper part consists of pale gray, red and
black cherts of Tremadocian to Floian. Radiolarians and sponge spicules are observed under the
microscope. Thin laminations consistently develop in the cherts of this locality.

Locality 9706

Lower to Middle Ordovician bedded chert continuously exposed as thick as 70 meters. The lower half
of the section consists of pale to dark gray, black and red cherts. The upper half of this
succession, Dapping and Darrwilian in age, consists of red chert with some intercalations of white
crystalline chert.

Characteristic knobby bedding planes that are considered as trace fossils by Tolmacheva et al.
(2001) develop in the middle to upper part of the section. Several beds and laminations of
sandstone and oligomicitic conglomerate (breccia) occur in the same horizon. The grains of
sandstone and conglomerate are composed of angular to subrounded chert, and are cemented by
microcrystalline quartz. Sponge spicules are closely associated with the clastic rocks.

Trace fossils

No convincing trace fossils are found in the Upper Cambrian to Tremadocian chert of the locality
89101, while trace fossils are found in the Darriwilian red chert of the locality 9706. Trace
fossils found are horizontal tunnel on bedding planes. They are as long as 10 cm and a few
millimeters in diameter. Some tunnels are bifurcated and some are sinuous. Curious tubes are
densely crowded in cherts of some limited horizons. They run oblique, parallel and vertical to the
bedding plane. The tubes are 3 to 8 mm in diameter and as long as 2 cm in compacted length. The
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tubes are filled with chalcedonic quartz. Various relieves on the knobby bedding planes include
probable trace fossils and diagenetic deformations.
Implications of trace fossils

Trace fossils are found in the radiolarian bedded chert of Darriwilian in Kazakhstan. This result
is common to the other examined areas of Australia, Scotland and Newfoundland, but the trace
fossils found in Kazakhstan are different from those found in the aforementioned areas.
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The origin of plate tectonics , the origin of the deep sea floor , elucidation of the
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Siliceous rocks of the Triassic Muyinhe Formation in the Changning-Menglian belt in southwestern
Yunnan Province in Southwest China had been considered to be pelagic deposits. We observed them and
analyzed their geochemistry, and recosidered the sedimentary place.

The observation revealed that the siliceous rocks are characterized by inclusion of abundant
radiolarian test (e.g., Triassocampe Dumitrica, Kozur, and Mostler, Pseudostylosphaera Kozur and
Mostler, Eptingium Dumitrica, and Paroertlispongus) and the lack of rhythmical bedding. The
geochemical results are as follows: the samples have high concentrations of $i0,; most of the
samples were plotted in the non-hydrothermal field on the Al-Fe-Mn diagram; most of the samples
were plotted in the continental margin field on the Fe,0,/Ti0,-A1,0,/(A1,0,+Fe,0,) and (La/Ce)N-AL,0,
/(AL,0;+Fe,0;) diagrams. In addition, the samples show a flat rare earth element pattern normalized
to North America shale composite.

These observational and geochemical results strongly suggest that the siliceous rocks are unlikely
to represent pelagic deposits, indicating that the extent of the pelagic ocean basins in the
Paleotethys during the Triassic is probably less than previously believed. These non-pelagic
deposits may represent the closure stage of the Paleotethys.
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Micrometeorites from Triassic and Jurassic bedded cherts of the Mino and Chichibu belts,
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FHEC(E, FHEBICHEETS, BER1 mUTOBEEHMEFOCETHSD. FHEOMIKADRAZEL, F
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5NTULSD. ZDe O, FHEDRAEIINREF TCOEEAARY MOKBRANICH TDEAEEEDHRIC K
DEEITDEEX SN, BEOMEBRRICH TEIFE BORAEZRAIT S EATENE, KABRADNX
BEEANRYMEENETTETIARMENREBINTUD. REROMETIE, HEED (CEINDIFEEDOS
BEN, YROMKKRBICEZETDIFHEISVIXERLULTCVBDEREL THENESHSNTEZ. LH
L, EED FHESEEICHIZIZHERICDODVTIICNEITHEINTS ST, ER(ICHBEPRICETN
DSFEHEODENMIICERL TLBINIFRALEE TTHO. ECTAHAETIE, FTTHEICHUVWTFHEDMD
INMRESNTLBIRRFBFOERERALS LOEEBFOALUMBO=8F~T 1 SREBRFvr—LETRE
L, THESEENZHERE L TEXS5NB5D OFBEFR (YU TILE, OUGE, BENBILETINE, HE
HE, FEHEOD IS VI X) ([CDVTREETOE.

AHAETIE, TTERRABCHMIDIFHF=BRBIRFvr—~D> 5, EROHAETFEEMNDIUR ST N TLVLL
BECH U THROEZIBY L (MNE  2~5F, HFEE % @ 0100f8) FHEOENRZZHH#. ULHUHAED
BR, INSOBENSEIFHEQEINTEELVWC ERBESHNICKE 1z, Fz, RILMETEFHEDE IR
WESINTUVBI =B/ J1SRBBRADNIE E(CWL T, HTHEREREDHRE BV TFHEDEINE
HAle. ZORR, REEEY 1 SHKEOSE EHNSETHE OFHEFERMELOWRLZ. CNSOBRMS, YT
JLEPEINGERE, HTHRTCHRESINTUVIFHESAENDHEB/BREASTSCZERXDE DTEFEVC ERR
TNz, RICHEBUROBLETAEDR, FEHEODSEE(ICERIDINCDOVTIRIET B0, BAEXE O
[ELBEHEDIFETL, BILETICHBULTTE (V, Ni, (rlEE) OEEEERIILIZ. ZORBR, FTHE
NZETIBELEZSTHUVBET(IE, BILETREICERILIIE <, CNEFHESAEECIERALVCE
MEBESHCHE DIz, REICHBRE(ICDUVTIE, EEI-E 81ty &z OEBEENR—FE (2042
kyr) CIREL CHEBERE CFHESEENHEREZERSILE. LHL, HEBEREICIGU CFHESEENEHT
&L SHBEEHLEBS NN DTz,

BRF v —~hOFHESEENEHERE LTIE, YROFHE BISvIINEFHZERL TULSAEEMR
BN, SEM-EDSOITIC KD FHEERESINIZRFNEE ERENSHBYDICEINDIFHENSEESE
RHlzEC D, RO MEEERICZERLFHEHE 1 SKERIHBICFHEZEBENHSND C EMBASHI(C
Hofe. FEHEODRAEZRR, NKEFTOERIARY L PRABRAICHSTR3RAPZEDHICLDEHITD &
EZXONTUSE, SEIEBREZ XDFMICEEIDICET, KDIERLEFHED Jo5v 0 IZHPK
BRADNZKEFRANRY R EETTETIARMENRS S
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Marine osmium isotope record across the Middle-Upper Norian transition in the Upper
Triassic deep-sea deposits from the Mino Belt, Japan
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Instead of a single mass extinction at the Triassic-Jurassic boundary, extinctions in major pelagic
groups, such as radiolarians and conodonts, occurred stepwise during the last 15 Myr of the
Triassic. Although a marked diversity decline on such pelagic fauna began in the end of Middle
Norian, the cause of this extinction has been uncertain. In order to assess the Middle to the Late
Norian environmental changes in the Panthalassa Ocean, we examined secular changes in the marine
osmium isotope compositions ("®0s/"0s) recorded in the Triassic bedded chert succession of the
Mino Belt, central Japan. The osmium isotope compositions of seawater reflect contributions of the
riverine ("¥0s/'®0s =1.4), hydrothermal, and extraterrestrial ('*0s/'®0s ~0.12-0.13) inputs of
osmium to the global ocean. Given the distinctive '®0s/'®0s compositions of these inputs and the
relatively short residence time of Os in the ocean (several tens of thousand years), seawater '0s/
"®0s compositions are highly sensitive to changes in these fluxes. The Os isotope compositions show
a gradual increase in ''0s/'™0s during the Middle Norian. Two negative Os isotope excursions are
observed within a ~2 m stratigraphic interval located between the Middle and the Upper Norian. The
onset of the first negative Os excursion is roughly located at the base of the Epigondolella
bidentata conodont zone in the late Middle Norian. The timing of this Os isotope excursion
coincides with both the abrupt increase in Os concentration and low Re/Os ratios, all of which
suggest a significant input of extraterrestrial Os into the sediments. The Os isotope compositions
exhibit the second negative Os isotope excursion from the initial Os isotope composition of ~0.7 to
unradiogenic values of ~0.4 in the early Late Norian. However, it is difficult to specify the cause
for the second negative excursion with the dataset acquired in this study. Additional research is
needed to clarify the cause for this record in the upper Norian.

Keywords: osmium isotope, chert, Upper Triassic, Mino Belt
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Carboniferous to Jurassic pelagic deep-sea sediments that accumulated in the pelagic Panthalassa
Ocean are mostly composed of bedded chert lithofacies (Matsuda and Isozaki, 1991). Among them, the
Lower Triassic interval is characterised by siliceous claystone dominant lithofacies instead of
bedded chert lithofacies (the deep-sea chert gap) (Ishiga and Yamakita, 1993; Isozaki, 1997). The
age of the deep-sea chert gap (ca. 252-247 Ma) corresponds to the time interval of ecosystem
recovery from the end-Permian mass extinction, the largest mass extinction event in the Phanerozoic
(Chen and Benton, 2012). Therefore, the deep-sea chert gap may reflect anomalous environmental
conditions during the Early Triassic that possibly delayed the re-establishment of complex
ecosystems after the mass extinction. The deep-sea chert gap may either be a result of an increase
in burial flux of fine clastic material, or a decline in burial flux of biogenic silica in the
Early Triassic pelagic Panthalassa. However, previous studies have not calculated burial fluxes of
fine clastic material and biogenic silica based on well-dated sedimentary sequences. In order to
identify the mechanism that led to the formation of the deep-sea chert gap, we estimated the burial
fluxes of clastic material and biogenic silica in deep-sea sedimentary sequences, which were newly
described in this study.

Detailed geological mapping and reconstruction of lithostratigraphy was carried out at Ogama in the
Kuzuu area, Tochigi Prefecture, and in the Tsukumi area, Oita Prefecture, and consequently, several
continuous sections were identified. Based on conodont biostratigraphy, the studied sections are
correlated to the triangularis-collinsoni Zone, the homeri Zone, the timorensis Zone and the
bulgarica Zone of Koike (1981), which corresponds to the Spathian (upper Olenekian; uppermost Lower
Triassic) to middle Anisian (lower Middle Triassic). Using the conodont biostratigraphic framework,
absolute ages of volcanic tuff beds in South China were projected onto the reconstructed
lithostratigraphic columns of the deep-sea sections. Consequently, the lower limit of the linear
sedimentation rate (LSR) was obtained for the Spathian and lowermost Anisian siliceous claystone
dominant lithofacies.

In addition, major element concentrations were measured for rock samples obtained from the studied
sections by X-ray fluorescence (XRF) analysis. The Si0, and Al,0, concentrations were were combined
with measured rock density data and the lithostratigraphic data of the studied sections to
calculate the burial fluxes of clastic material and biogenic silica for the stratigraphic intervals
for which LSR was estimated. For the lowermost Anisian in Ogama, the minimum burial fluxes of
clastic material and biogenic silica are 1030 g/cm’-m.y. and 1040 g/cm’-m.y., respectively. For the
Spathian in the Tsukumi area, the minimum burial fluxes of clastic material and biogenic silica are
960 g/cm’-m.y. and 1130 g/cm’-m.y., respectively. The estimated minimum burial flux of clastic
material for the deep-sea chert gap greatly exceeds the burial flux calculated for the Anisian
bedded chert lithofacies in the Tsukumi area (80 g/cm’-m.y.), calculated based on LSR by Soda et

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS13-06 -



MIS13-06 HAMERSER S EA2016EAS

al. (2015). The estimated minimum burial flux of biogenic silica for the deep-sea chert gap is also
higher than that of Anisian bedded chert in the Tsukumi area (390 g/cmz-m.y.), calculated based on
LSR by Soda et al. (2015). These results indicate that, during the deposition of sediments in the
deep-sea chert gap, burial fluxes of clastic material and biogenic silica were both elevated, but
the increase is greater in the former. Hence, the deep-sea chert gap is a result of anomalously
high flux of clastic material to the pelagic realm, which diluted biogenic silica in deep-sea
sediments.

Keywords: Lower Triassic, deep-sea chert gap, conodont, clastic burial flux, biogenic silica burial
flux
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Phylogeny of Middle Jurassic Striatojaponocapsa and middle Cretaceous Turbocapsula, and
potential of reliable radiolarian zonation
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The four-segmented Stichocapsa tegiminis Yao group gave rise to three-segmented Striatojaponocapsa
plicarum (Yao). The evolutionary first appearance biohorizon defines the base of the
Striatojaponocapsa plicarum Zone of Bajocian-early Bathonian age. In turn, Striatojaponocapsa
plicarum (Yao) evolved into Striatojaponocapsa conexa (Matsuoka) through Striatojaponocapsa
synconexa 0'Dogerty, Gorican and Dumitrica. The evolutionary first appearance biohorizon of
Striatojaponocapsa conexa defines the base of Striatojaponocapsa conexa Zone of late
Bathonian-early Callovian age. This is a well-known evolutionary lineage of Middle Jurassic
radiolarians and contributes to offer a reliable chronological framework. An evolutionary trend
similar to the Striatojaponocapsa lineage is recognized in middle Cretaceous radiolarians belonging
to the genus Turbocapsula. Four-segmented forms of Turbocapsula evolved into three-segmented
Turbocapsula figitiva 0'Dogerty by reducing segment number. Turbocapsula figitiva gave rise to
Turbocapsula costata (Wu) by acquiring widely-spaced costae. This speciation is characterized by
cladogenesis. The Turbocapsula lineage has a potential to produce a reliable radiolarian zonal
scheme for the middle Cretaceous (Barremian-Aptian).

F—DO—F  HER. RREL. £EBFXD

Keywords: radiolaria, phylogeny, zonation
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Lithostratigraphy and radiolarian age of pelagic sediments in the Wadi Hilti area of the
Oman Ophiolite: age constraint for eruption of the V2 lava
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TSETHERRBICAEBET 74 V—IC(F, BEEERLICERINERT TFBDO LSV Y ~IL—EFit
MOER - BREFEAEREDZICERLBLLTVDS. COA T+ FS1 +OMREI Y a VEEHE DS
BHAEEBE, X5 IJISIEBYERFHEBRMEZEICH O TUVD. CNSDEBYIIFERIFIEE
HELOBRHBCEESC I ETEMNSNTWVS (Tippit et al., 1981) . BEASEIELZItvF+VIT
ERINZ3IDDIAZY LCRBEINTHD, ZNENN-MORBICEELIT BVIAE, RALEMDNILECHEK
REMTBV2BRESLUTL— FAXBRENDVZAETHD. RECRVIBEEVIASICERIIEREDIIL
JVIEDVWTERBEDU-PPERRNEESI N, ZNSOEBRERBRINTULS (Rioux et al., 2012, 2013,
2014) . AAETREINRE LAV —2VA T v 4> MEEEOWadi HiltifR(C(EVI~VIBREND ML TH
D, VIAEE LS XUVIAEAM - LAISHBYINAEEL TLBI®, HBYMOMILEERIEZENSBEDIE
HERICENES XD ENTESD. AAKE, COMBOHEBYOEHEER CERZEHESMNCL, BE-#
BYOERBRICBENEVE#HE ANSCEZEBENE LTV S.

Wadi HiltiMSK(C(IVI~VEREE XS U T 1 S XHERY) - RFUHEBMINRD L, V2AE(FKusano et al.
(2014), V3AE(EUnino (2012) ([CKDTHEINTULSD. BFICVIZAEFILV2ZAEEW2ZAEICXAEN, W2EA
BEIRZF1EHS57%ES (Kusano et al., 2014) . COHIHTEW2ZAE LICRTES EEEHEBYNFEEZL
THD, BEELICAIV I I SHEBYN, ZOLUICKEBREE=IS 7 NEARENRRETS. IS
DEBYICDOVWTEROTED T a Y TREILZER, TUNSW2IARE - XSV J 1 S EBY - RERE &
GCELBIBRICH TDRERENDS, Guttacapsa gutta, Thanarla pulchralSEREH L. CNS5DOH
E I SHAMIEU. A. zone (0'Dogherty, 1994) M17-19TC, HHE~&HACenomanianZERY . Ffz, CNKD LM
DFRERSE - SUS1 MEARES LVVIBE LOEERENS(E, Rhopalosyringium scissum,
Hemicryptocapsa polyhedrald EHEERE LTz, 0'Dogherty (1994)7FE (CED(F(E, cNSESUHBYOER
(FTuronianT® 3.

CDELOSIEARE CHBYNOBFRBREBERBRERNS, W2AE (RZFHr ) (F&HCenomanian(C (ZEH AR
TU, V3AA(FTuronian(CBH LTIz EBE@mDIT5NS. VIBAEDELEF~EHACenomanian(C#&T L TUL\E
(Hara and Kurihara, 2015) C&h\5, VIAEDELER T HSV2IAEDEEIH~EHCenomanian(c S (T35
HRETIKRT LIEEWRS. CNUE, Rioux et al. (2014) KE(C K> THRESINZIILO Y DU-POER (VIR
E7M96.0 Ma~95.5 Ma, V2AEM95.5~95.0 Ma) E&HEFINTHS.

F—D—R AV=—UAT«F St BEHR BERL. €/ VTV
Keywords: Oman Ophiolite, radiolarians, Cretaceous, Cenomanian
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Radiolarian biostratigraphy of Late Cretaceous pelagic sediments in the Wadi Jizzi area of

the Oman Ophiolite

R B BR B

*Kousuke Hara', Toshiyuki Kurihara'
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ANV—=VA T AdS1 &, PSETHERIRDAV—VILURICAD TEBEI DT —F XA T4 >1 +D—
WTHD. TUNSVYRILAASAE, BINVE, ¥—NMUERES JUBEAENSEBRINTLS. C
DSEREBOBEAEE(JMEFERDEVNNSV, V2, VD3 DOIZ Y ~IXATNTWLS (Ernewein et
al., 1988) . CNSDBAEEFZV S CEARELE DERFUEBMN 5755 XANTSE (Fleet and
Robertson, 1980) ([C&ADBONSD. INASEIF, ZT7vZS57 ~OBEIBEBRMTHEITET7 ~E
(Robertson and Woodcock, 1983) ([CKDBNOND. AT SEOBMERILA(ETippit et al. (1981)(C LD
BERREINR, ChBER, FHEEBRZIIMEIITONTUEL. KRR TIEIANT SBORERIL
AEBIRET 3 ETT—F XBHRREORFHEBYDFER & Z C(CRBIBSNITREBRDE(L - ZEZH
SMNCTBEEBRNELTVND. AFBHETIE, Wadi JizziltsidSuhaylah, Lasail, Zabyand 3O I3V
DERFHHEBYDEHEER & BB RILADREHERICDOVWTHEIT S.

ANTSEIF, TUNSEREEDOXS T 1S IERY, RiEka, REBHNSKRIKEBDO=051 ~ERKRE
HoBRINS. YE7 FEBOTRMEECAELHBEORESTERAENSKED, EEEFREREICKDER
TND. INSDIANTISE, YET BN SEL UICBEBIERICEDE, TiN Stuttacapsa guttams
(AXAB5Y T 15— RERAETEE, CenomaniansiHA~CenomanianfR{&HE) & & URhopalosyringium
scissums (FREBETE— =051 FEAKRE - REJBa, CenomanianF{&HA~Turonian) ,
Archaeospongoprunum bipartitumds (FRE8JEZE, Coniacian) D 3HICX4S L, Musavu-Moussavou et al.
(2007), 0'Dogherty (1994), Pessagno (1976)ZFVVTEHERREZTO/Z. FlC, XFVU I I SEBYE L
DIRENE TEB(C(ECenomanian/TuronianEREBINBBENRFE I D EMASHICHE O IZ.

U EOERICED &, Suhaylahto v a VOEERVIAEBTH S ENS, CenomaniandHE (#7996 Ma) (C
FEECVIBEDEHAMRT LT ZEEZXSNS. CDBERIFRIoux et al. (2014)(CKDVIARICEIKT SR
BEDIILIVHSRIESNEN (96.0~95.5 Ma) CHRFNTHS.

Keywords: Oman Ophiolite, radiolarians, biostratigraphy, Cretaceous
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BAEBCHTZTIATV7E (BMIEE TSV 0 ~Y) OEREBESKIE
Ecology and diversity of phaeodarians (unicellular zooplankton) around Japan

it RE. 8 B i 2. K R | R

*Yasuhide Nakamura', Rei Somiya’, Akihiro Tuji®, Noritoshi Suzuki®, Rie Hori, S.’
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1.Hokkaido Univ., 2.Nagasaki Univ., 3.NMNS, 4.Tohoku Univ., 5.Ehime Univ.

Phaeodarians are a group of unicellular zooplankton dwelling in pelagic ocean from the at least
Triassic to the present. Phaeodaria have long treated as members of “Radiolaria”, however molecular
studies revealed that the group in question belongs to Cercozoa. Phaeodarians occasionally become
abundant in ocean, and they are thought to have important roles in the marine food web and the
material cycles. We will present the results of our investigations concerning this group during the
last five years and discuss about the importance of phaeodarians.

Plankton were sampled from several depths at ca. 4@ stations around Japan during 2011-2015. The
zooplankton in the samples were sorted and identified under a stereomicroscope in order to clarify
the composition of each sample. The 18S rDNA sequences of phaeodarians were determined by
single-cell PCR method. Some phaeodarians caught in the East China Sea were cultured to observe
their behavior.

The microscopic and genetic analyses revealed that two undescribed phaeodarians live in the deep
waters in the Sea of Japan, and they were described as Aulographis japonica and Auloscena
pleuroclada. The former species was abundant through the year, occupying ca. 22% of the total
zooplankton biomass on average. The abundance of phaeodarians was also seen in the Kuroshio region,
where two species, Aulosphaeridae sp. 1 and Sagosphaeridae sp. 1, occupying 10.2-13.9% of the
zooplankton biomass. Another unicellular zooplankton, Thalassothamnus sp. 1, was also found in

this region. This genus is classified as Entactinaria (Radiolaria) in the current classification
system. Our molecular and morphological analyses, however, revealed that the present species is a
member of Phaeodaria. Thus, phaeodarians can occasionally become abundant around Japan, but their
information is still limited. Further research on unicellular zooplankton near the Japanese
Archipelago is necessary for considering the evolution of unicellular organisms in the pelagic
ocean.

F—O—R T3V, JxFFUT. TSSOV BE. BEEY. YU
Keywords: Cercozoa, Phaeodaria, plankton, present, protist, silica
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Parameter identification of mathematical models based on three dimensional information of
planktic foraminiferal shell structure obtained by Microfocus X-ray CT

*BA BF. K g’
*Naoko Kishimoto', Katsunori Kimoto?
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1.Setsunan University, 2.Japan Agency for Marine-Earth Science and Technology

Morphological variations in microfossils like foraminifers and radiolarians might have the meaning
of various functions for their evolution and adaptation in the geological history. In order to
quantitatively understand such morphological variations, it is important to parameterize the
morphological features in microfossils. We obtained precise morphology of a modern planktic
foraminifera Globigerinoides ruber (d’'Orbigny) using Micro-Xray Computed Tomography (Micro-XCT)
technique, and developed numerical approximate models to validate the parameterization by
experimental rules used the sequentially connected spheres. Our approximate spherical model
clarified that several parameters including radius ratio, distances of geometric centers in each
chambers are almost constant, and others such as revolving angle between adjacent chambers are
gradually transformed associated with growth of G. ruber, It indicates that previous numerical
model could not interpret whole morphology of this species. The coupling of mathematical model and
Micro-XCT technique has the great potential to realize various forms of microfossils and understand
its functional morphology.

F—O—R V00T 24— AR, WEETIL. BREREZ. FHEEEIR
Keywords: Microfocus X-ray CT, Mathematical Model, functional morphology, Planktic foraminifera
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A search for impact ejecta deposits in the Upper Triassic limestone of the Pizzo Mondello
section, western Sicily, Italy.

B EH'. =AM LT A& BL T8
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1T T OFMBYEL, BRERICEIDIL—I—HoRESINEYENERL CTE Y TH 5. HE
POSTI T O IEBYMZERTI 5T, BAEREAE CHERREOZESHOCEMEER TR 5T S
NEAREMEBESMNCT DI EARTREE LS. BEBIEIN TV I T O SHBEYIE, BEFiHEEE (35

Ma) , AR/ HE=CER (66 Ma) , =BIE%HE (215 Ma) D3DTHD. CHOSOEIRBEESRICHNT BE
BEDLIH=8RBIRFv—HhSHES NI T OIMBYIE, DFITRYIONODYZOTHID
L—5— (B9 km) (CHXRTIBOEEMNRHD. YRV SvEORFECHERLCEEFOBIK
Fr—hkHRNS, YZOTPHYOL—SI—HEXOrI T OIEBYRRERSI N EICLD, COBRREZER
RD1I T OIYPERERNITHEBL TLBITEEERH D ENREBEINZ. ULHALERS, REROHAETIE
—BREEOTI T O IMEEBEYIE, EEFEITY XEAEBOERBLUNNS FHREINTHSTF, Z0O92H
BICOWTIERRALEXITH O

Z_TAMETIE, 16h - attKEBRERANFUCRESINTUVDI ISV 7 IF U 7EMAIRICHMT S
Pizzo MondellotZs o3 VMDEFHUAKREENRIC, E(CHEIEZNT—SEZHOWTREZETL, 19105
HBEYIORRZ M. BANIICIE, ITRILF—DEBOBAXIEOTRE (XRF) ZFHWT, Pizzo
MondelloBIRENEE - MELRAINZTL), ZSREBHN—Z7 VNS ) —) 7 VEHICNTITOIEE
BFREBERELZ. XRFPWTEONLEETRERENDT—5(d, ERYEOREE NS T IZOHTIiTHRIBILUE
SEfTOIZ.

AHAEDBER, /—Y 7 VhE~ZHRICNTTEBLUEBREBRES LOBIRARE(ICEEINZV—ILEBHRI(C
(&, HERAMIEICZ<EININIY® (ZEEVEETEUEBENRSD DI CEMBESHEL DIz, TZAREETR
EULREE - ERRDHANSIE, J—U 7 VHEEBHADERATNL, (o, XEDTRAEVEETSE
FINBCEMBESHNCHE . CHOBEMATIIEBENA—ZBRUML THDFUVERNEATULELR, S&
KDEDEBETHREINETL, T I T UIHEBYOEREEDHDIFETCHSD

F—DO—RBHE=8E. TITOIHEREY. Pizzo Mondello. ARAE. EE - METROW
Keywords: Late Triassic, ejecta sediment, Pizzo Mondello, limestone, main trace element analysis
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WEERKE - BTOCHROEMRERIIALLAEDR
Study on analytical technique of carbon isotopes for samples with minute and lean organic
carbon content.

RO E— . BEREH) &7 &a)l &
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ﬁﬁﬁ%%¢@ﬁ%%@§ﬁﬁ§ﬁﬁ%%(ﬂ%m)@Ei@ﬁﬁ%@i5H5—R$EH®%X%W§E%
HE, SRBZFOZERCERALY—-ILTHSD. ULHULC<KHEUNBERRZSEE (T00) 2T ELVERHC
DUVWCTRNANGSEECIIBERRAUAHZEANEISCENRBETHD, Fv—OLDERFIEHERYINS
DIEREBR(CFIDCEMTETEL).

AR, MEAMRRIRHCIMRBEIOCOTRICEL T, ERIO—IYXFLEBLEA Y ST YDOITERD
W5t/ RMHALLEEDHET (EA/IRMS) EHSXEBEZES AV TO,AREBRLT 171V LY I TDRE
RALEE A ERNSZ TS5 1 Y OFEIC DV T, AOREEIT O/, REVICIIEA/IRMSTIFEIC
BEHER (L-alanine) &, T2 7)L7 YLy METIIEESR} (ANU-Sucrose, L-alanine, Eicosane,
Triphenylamine) ZHU\z. ICAFATCRATRIE L TFv—~EREVZ. REIRB(IEA/IRMSICEEL TIE,
1)ﬁ%éﬁﬁﬁ%?ﬂ[&5W&Wﬁﬁ5kﬁmﬁﬁﬁn&%5EUW%?W%£%§G5EM@&§%
CHATMBE I THSEBMNCDOVTORE, 3) FBRICF v— 0o, MAETESH, TELLA
SHEESREMEN, OREETO>Z. BEDKBER, EA/IRMSAENREZREEZ (LHEED1/5NOETH D 10ugCE TR
5L TCTHETERMN, ET0C (#10.006%) DF+—ERIDFE, EATRENRZLEO>TLIES L, #Ea
BODHICEEESZZCE (XEV—HR) , TUTEBEANDIA—=ID, EA/IRMSEIFF v — ~DBRIE
(CRAZTTHB L. Ta7IbrY Ly MECBELTE, NERNO,TXEZEECITESESN, 2)
MEAER D6 C, BOREY, 3) BHOBREANERVRER, HEFO Fv—ns " AENTES
h, OREEToOR. ZORBR, EEIRDTTIIREESNgRTGE TES00ug(E ALCBE D EFEFFL W
E&EBr. TFvr—k(~700ng)D6"°C_ (FEHEDHTHISDTNHEC TRELEN /2. —ATE

org

TOC (0.007%) (CHEEEL fzL-alanine (#I760mg) DTN EBRIHTIC L BL-alanine (#90.1mg) D6°C, ENTF
NIFMN0.55TH D, Fr—hLDREL TV F IS5 VB RBRRTERO,EAVST 171y
L w METE50ugC DIETOCOFHBHC DVWTEARNC(FAIETTRETIKRISEDVWZEE R B, Fv— Lot

[CEFr—rEVSERBFEORENERINTULRIEEZISNS.
F—O— R GERERNUEAL. BT0C. T2 7)1V L k. TEOWEH/ BNHALLEEDHET (EA/IRMS)

Keywords: organic carbon isotope ratio, low total organic carbon content (T0C), dual inlet,
Elemental Analyzer/ Isotope Ratio Mass Spectrometer (EA/IRMS)
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Reconstruction of seamounts by stratigraphy and geochemistry of greenstones in an
accretionary complex in the Mitsuishi area, Hokkaido, Japan

xvE Bx'
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EILOEEEL, MERECZEEIBDINLATHSD. ZOBELPHRKEREL, FEEEEHC, N\D1EEI
PHFITHEEAALEDELICKHEHNICER L TLIH D TOBERDOEBITGEREENSETIVIEEINT
W3 (fz&zIE Schmincke, 2010) . ULA\L, BIEOXLEDEROHFNS TIE, WIEDANEREES DERR L2
L.

ILEENHEDBFICEZENMNIMAMRBENEEL TULSD. CNSKEEBEEOEBIZICDVWTHE - /W
(1979)TlE, ITIVVEBREPTILZA—RGHEEDELENS, BREBEEEFETIVAVETH D EHBRL

fz. —7A, Kimura et al. (1994) T, £BHEMKIC LD ERILENRSTE, TL— MEFETETILE DR
NS EAEAHERIBELTULS. FMEREFH (1999) TEFr— ) U XORBHRERSHNS, BEOEHRE
JasSteRe L. BROBRISHDIEDOHBELEFTDREEIREDEEZELICEDNRZ LS, BE
NILOABBEDNIERESSND C EABAFIND.

AEXTE, IBEHBELEF=AMBOMNNAEEBR T SREE LT RFIEBYIDER & HRE -
HERE, SXUCEECEHEBRNSNILEOETTZESHFD. HAENRE LIZ=R/iE0= Eﬂim_kMMm@
TRINIZY ~E, IEEREREERE, REE(CHHET IHBaRE, BERTEE IR I 3TMFIC
FOTHHEDITSNS. ZRIN1-Zv ~OKRBEEE, 2aFEEN S, FEFFTERICOPEIL L IzhRE
EAXRE(T-MORB) I v =, BEET7ILVHUEOINS 1T, SLBEEXRETYL 7T RETILAVEDS
RREHERE R T (0ITB) S 1 FICHEIDCENRTESD. ZRIIZ Y ~IBENTUNSIEICT —~

A, I—bB, Y—R(DIDDRASILIY—KCHNTN, EY—FIBERBESEERE T IEMFEICLOT
XtI5NTULS.

BREEOBREESEHEBNS Y — ~ADREEEILT-MORBE L UOITBOMHAAS E0IAD R L S I ILH S
D, Fr—h,SLURBYHRAREDHEBNRHSND C ENSBEEBERMBEOBENLEICSVTNLEDLL
BEOERBETERINEEERLRZ. 2 — FBOBRBEEIRTEOF ¥ — ~ & LEEBRIPIEFITBOMIKAS
HFLUZENDRL ST RIILHSERIN, BIRANLERCHFDNLEDILEEOEBIE TR S Nz & #EE
Llzo Y—(OIREBEELEIOITBICHEIN, R T—INIFEICETTESHEN >IN, EBRIZERELIZAXN
REZELTIBEENLEOHRRIBTHDIEEZIS5SND.

Keywords: seamount, accretionary complex, greeenstone
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Detrital clinopyroxene and zircon in the Tokoro Belt, Hokkaido: Insight to Cretaceous
magmatic arc in the Sea of Okhotsk
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ZR—Y IEEOEE$20 kmEEOESTOMRERNSERIN, J1SEUBEOEEEEYPANLEERRL YT
INTUVBEs, KEMOMEE (FR—YoiEiHE) SHESNTUVSD. UNUILET I 7 ORI KEEEE
[C—REMEEN Y T P REBOPEEROFEE R I BRNERINTUEOZS, BRENS DR U IR
ERFERNREZHELEEHD. LHL, HRDEEALEIBARNCHD, EREZERFATI D E(3H
LU, IEBERBOREFSLUCEEFOFER~HE=XRE, AHh—VIOBERERERENIGTEMICE

L, F~EBEMNIERZEZ<EUHWEERENCETS. CNSOBRELTAR—YIOBEICEELRXN
BEIEESINTULB 6, BREMH S A HR—Y IMROMEPERDBREFSSNDIC EMAHEFINDS. &
FEEXTE, BEBCOVLWTHEBHEOEMMEGOEFEERE IV Y DOU-PVERDBRSTOREEZRE T D. BB
HERNEATEEFOCIEBE (BECHE ? 0E) |, EEMEER (RIFRELINTER) | SXLUENE
B (AEZRLANE) OREOVTFNICEBECEINTULSD. CNSEVFNETIZGEEMEENRYVL 7
1 ~OBERNBRICELUUERERT. BEMIILIVIE, CEBRC AERBE CIIMMRI/gRFRC KDL E
BINBNHFTHD. LA-ICPMSIC LB OANAEIEER o Ik SRBEE DRI F(390-100 MaDFERETR L. —

7, SBRIBEOERASIZHOIILIVAESNE. CNS5(E, EBEEETEE(65-80 Ma)DIEHI(C, a5

e, RIbLie, HdERER~FRERCERL, &<I(2430 MaHn\51600 MaDE(CFERDF v THRESN

fz. JWAVOEEKRRENS, BEER CEEERREBICHBMHBICKEILEBEAG >l EMAXD. 8
BBEOWEORBEMHY IV Y ERIEANNOFAEREBAFROERIHERT. — A CEREGRPHIEEN
NLEREZ< EUEHTFEMN/SHSERRBECCIEERCELEL, BRERMERICERBEEEVERS
NV, BItARNE S FEMONAOBREHTFIDFEIE, FEEBEAAARIMOEEE THRA NS DR
BYMHAIC L > TERSINIZETBETIV (G, 1992) =159 3. EERBEIICHILERNNNLERNR
SNEVCEZEZRINLE, RIFRCIEMABMNES (SERAEHLEYECHRINDS. REVERN ST

R—YIBOERERET S(CF, EADOEBY THIEEMBE CCIEEFRNRLDERLEEXOSNDS.

F—O—R ! EBEF. 7RV OE GTEMl
Keywords: Tokoro Belt, Okhotsk Sea, Paleo-Kuril arc
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Sandstone dikes within pelagic cherts of the Permian Yoshii Group in Southwest Japan and
its deformation structure
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Deformation structure of consolidated cherts would record its diagenetic process. The Akiyoshi
terrane, which is a Permian accretionary complex of the Inner Zone of Southwest Japan, contains
Permian cherts. However, there are a few studies that have described the deformation structure of
the Permian cherts of the Akiyoshi terrane. The Yoshii Group, distributed over west Okayama
Prefecture, belongs to the Akiyoshi terrane.

We discovered ductilely- and brittlely-deformed chert blocks within sandstone dikes of the Yoshii
Group in the Mihara area. The ductilely-deformed chert blocks and the clay minerals within the
sandstone dikes are elongated and have slightly preferred orientation.

Pseudoalbaillella sp. cf. P. longtanensis Sheng et Wang was obtained from a chert bed just below
the sandstone dike. Pseudoalbaillella longtanensis is characteristic species of the P.
longtanensis Assemblage-Zone corresponding tentatively to the Kungurian (Cisuralian: Lower
Permian).

The presence of the ductilely-deformed cherts suggests that the siliceous deposits had yet been
unconsolidated when the sandstone dikes intruded. The sandstone dikes might be originated in
terrigenous clastic, which is a component of chert-clastic sequences of the Yoshii Group in the
Mihara area. The Permian chert had kept unconsolidated more than 1@ My in this case.

F—O— R EMER. RIVLKRE. BEE. BFERF v — b~ WEER. MSTL—Y
Keywords: ductile deformation, Permian, radiolaria, pelagic chert, sandstone dike, Akiyoshi terrane
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InterRad 15 in Japan (October, 2017) and outreach activities for radiolarians
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2017108 (C, H{15CIEBRMERMFERES (InterRad 15)NEATEMESI NS, 19944 (CInterRad 7% KPR TR
LU TLLRBESDDRMEEESD. COEBRSEMEDEEZBUVRICLT, WHROBNEESHDEHE
EITLTUVEZV. SESTORNEEENHDICEMR, HE - AR EXFENCEO>DTEETHDINIE, LWHE
SEMCOVTEZBNICLZBEEBDNS. InterRad 15OEBEER(L, TFIFIHLY—ILEFARAL THEG
HTH DG L e ERESERAITS S CEICLTULS.

F—U—F HEHR. BEEREREREE. E&
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