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Relationship between the Kamlaso unit and the Nabi unit in the Mino terrane of the Mino-

Seki area, Gifu Prefecture
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Recognition of the Olenekian-Anisian Boundary Sequence from Ogama, Ashio Belt
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Pre-Jurassic pelagic sedimentary sequences are known to have accumulated in the pelagic Panthalassa over millions of ye
(Matsuda and Isozaki, 1991; Ando et al., 2001). These pelagic sequences are considered to preserve environmental record
the pelagic Panthalassa. However, spatial variations of pelagic sequences are not fully understood, due to the scarcity of we
preserved sequences. In order to face this problem, this study reconstructed the stratigraphic sequence ranging from Lower
Middle Triassic with high resolution at the Ogama section of the Ashio Belt, which is located in Tochigi, Japan (Kamata, 1996;
Kamata 1997).

The section consists of three parts, which occur in separate outcrops; Og-A section, Og-B section and Og-C section. Th
boundaries of these outcrops were not directly observed, but the major difference in lithology suggests that these outcrops a
in contact with faults. The Og-A section consists of approximately 2.5 m thick black claystone overlain by bedded chert. The
Og-B section consists of alternating claystone and chert. Claystone in the Og-B section has two types: black claystone and gre
siliceous claystone. The Og-C section consists entirely of bedded chert. Components of bedded chert are 1 to 10 cm thick che
beds and 2 to 25 mm thick intercalated claystone beds.

Age diagnostic conodonts were recovered from the Og-B section. Spathian conodonts indicatmast@spathodus homeri
zone (Neospathodus homezibne; Koike, 1981), early Anisian conodonts indicating@tgosella timorensigone (Neogondolella timore
zone; Koike, 1981), Middle Anisian conodonts indicating fteogondolella bulgaricaone (Koike, 1981) were recovered. Ra-
diolarian fossils were recovered from the Og-C section. Early-middle Anisian radiolBmessocampe erud@®ugiyama, 1997)
and late Anisian radiolariaiiriassocampe corona(8ragin) group were recovered.

The reconstructed stratigraphic sequence spans from upper Spathian of Lower Triassic to upper Anisian of Middle Triassic
The Spathian-Anisian boundary determined by the first occurrence of conodont Ch. timorensis is placed at the lower part of th
Og-B section. The Lower to Middle Triassic pelagic sequence of the Ogama section has two important characteristics. One i
the lithofacies change from claystone dominant facies of upper Spathian to bedded chert facies of middle Anisian. The other i
the 4 m thick interval of black claystone and black chert, which spans from uppermost Spathian to lower Anisian.

Lower to Middle Triassic pelagic sequences are also exposed in other Jurassic accretionary complexes. A particularly well
studied sequence belongs to the Mino Belt, and is situated in the Inuyama area, Gifu, Japan. This area has been the target
intensive biostratigraphical examinations (Sugiyama, 1997; Yao and Kuwahara, 1997) and cyclostratigraphical researches (lkec
et al., 2010). The comparison of the two pelagic sequences from the Ashio Belt and the Mino Belt revealed the common gener
trend of increasing chert content within the lower to middle Anisian interval. However, it is also noteworthy that the interval
consisting of black claystone and black chert is remarkably thicker in the Ogama section than in the Inuyama area. Takahasl|
et al. (2009) indicated the uppermost Spathian interval consisting of black claystone and black chert in the Inuyama area i
the result of an oceanic anoxia. The thicker interval at Ogama section may represent longer duration of this event, or a great
sedimentation rate during the event, at the depositional setting than that of Inuyama area. Further correlations by biostratigrapt
and carbon isotope stratigraphy are required to compare the onset and offset timing of this event in both depositional setting:
The comparison of timing between the two sections may reveal the cause of this regional difference in pelagic sequences.
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Upper Triassic conodont, ammonoid, and radiolarian biostratigraphy in a pelagic se:
guence of Japan
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The chronology for the Triassic pelagic deposits in the Panthalassa Ocean is based on the radiolarian zonation, which is we
studied in the Middle and Upper Triassic bedded chert successions in the Japanese accretionary complex. Although accurate ¢
ibration for the chronostratigraphic stages and substages are established basically by means of ammonites and conodonts, i
of the Japanese radiolarian zones were calibrated through correlation with zonal schemes in other regions, and have not be
calibrated with ammonoid and conodont biostratigraphy. Here we present the results of Late Triassic (Carnian-early Norian
conodont biostratigraphy from the two pelagic sections in the Jurassic accretionary complex of southwest Japan. Samples f
this study were collected from the Sakahogi section of a bedded chert sequence in central Japan and the Nakijin Formation of
pelagic limestone sequence in the northern tip of the Okinawa Island. We found 56 platform conodonts from 36 samples in the
Sakahogi section, where the radiolarian biostratigraphy have previously been investigated. The biostratigraphy of the Carniar
Norian sequence of the Nakijin Formation is based primarily on ammonites, since the rare occurrence of conodonts minimize
the stratigraphic potential of these groups. However, our study revealed that the clastic limestones intercalated within the Nakijit
Formation contain rich conodonts assemblages. Based on detailed study of the conodont biostratigraphy from the interval c
the Carnian and the early Norian in the Sakahogi section and the Nakijin Formation, three conodont zones are recognized i
ascending order as follows: lower CarniBaragondolella praelindaeVietapolygnathus polygnathiformizone, upper Carnian
Metapolygnathus lindae Metapolygnathus primitiugone, and lower Noria&pigondolella quadrataone. This result is con-
sistent with the presence of the lower to upper Carnian ammonites assemblages in the Nakijin Formation.
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Philippine sea plate motion since the Pleistocene viewed from deformed conglomerate
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Radiolarian morphology as a proxy for reconstructing pelagic environments: problem anc
perspective
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Late Paleozoic and Mesozoic radiolarian cherts are widely distributed within accretionary complexes in the Circum-Pacific
and Alps-Himalaya orogenic belts. These cherts are materials for reconstructing the paleoenvironment of the Panthalassa a
the Tethys. Many proxies have been developed to elucidate the environment of the past pelagic realm. Species diversity i
radiolarian assemblages is expected to be one of proxies for monitoring paleoenvironmental change. However, the speci
concept of radiolarians is not always consistent throughout the Phanerozoic time. This makes a serious problem to use radiolari
diversity for elucidating environmental fluctuations. This paper documents the present status of taxonomy for Mesozoic anc
recent radiolarians. Detailed morphological analysis of radiolarian tests and the understanding of the morphogenesis throug
culture work are clues toward reconstructing pelagic environments in the past oceans.
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Lifestyle of adherent benthic foraminifers in the open ocean based on stable of isotop
records
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Colonization of new habitat of benthic foraminifers is related to their diversion, survival strategies and evolutions. However
their dispersal mechanisms are not well documented and still poorly understood. Last year, we reported a new lifestyle of nel
itic benthic foraminifera: They had lived on the stems of hydrozoan attaching to observational moorings in the Pacific Ocean.
This is a new insight of dispersal strategy of benthic foraminifera to the open ocean. However there are no evidences whethe
benthic foraminifera developed their calcareous shells in the water column or not. Here we report the new evidences of benthi
foraminiferal lifestyles based on micropaleontological and geochemical methods.

Physical and biogeochemical observational mooring systems (POPPS & Sediment trap) were deployed on July, 2012 at tf
Station S1 (30N, 145E, water depth: 5,900m). Moored periods were from July 2012 to July 2013 (1 year). Hydrozoan attach:-
ing on the both mooring systems were observed at the surface of the winch, sensor buoy, sediment trap and float at shallow
depths ("200 m) and we could not observed hydrozoan at the 500 m water sediment trap. More than 300 individuals of benthi
foraminifers attached of the surface of hydrozoan body. At least, fourteen living benthic foraminifers were identified under the
microscope and faunal assemblages were basically same (calcareous, agglutinated, and sessile) with that of previous year. We |
formed the stable isotope analysis for these calcareous specimens including some porcellanic benthic and planktic foraminifer
As the results, oxygen and carbon isotopes of calcareous benthic foraminifera showed remarkably lighter and heavier values th:
planktic foraminifera, respectively. It suggested that calcareous benthic foraminifera in this study built their calcareous shells a
shallower water depth than planktic species.

F—U— R ARG LR, e RMALL, EmRk, ¢ Fraik

Keywords: adherent benthic foraminifera, Stable isotopes, Lifestyle, Hydrozoan
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Comparison between morphological dissimilarity and morphological richness
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Morphological disparity, another look at biodiversity, has recently attracted attention of paleontologists in the context of mass
extinction and recovery. The measure of disparity has commonly been based on morphological dissimilarity between objects
e.g., sum of variance, mean pairwise distance, range of variation etc. It is widely known that this sort of disparity is robust
against sample size and is not seriously affected by a nonselective extinction, whereas selective extinctions should readily redu
the disparity. On the other hand, another aspect of disparity is morphological richness, which is assessed through compilatior
of the number of character states; e.g., number of pairwise character-state combinations and number of morphospace divisio
occupied by observation. Unlike the morphological dissimilarity, the morphological richness appears to be fairly sensitive to
nonselective extinctions as well as to selective ones.

The comparison among the diversity measures based on the morphometric data obtained from the ammonoids revealed tt
the patterns of disparity change were totally different between dissimilarity and richness, while comparison within the same
categories tended to indicate a consistent result. This result suggests that comparison between morphological dissimilarity at
morphological richness provides a powerful tool to assess the selectivity of an extinction event.

F—U— R A, AL, TRENIERRELE, TEREM S
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Is the growth hiatus of ferromanganese crusts a local or global event?
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Recent applications of an Os isotope dating method revealed that some ferromanganese crusts collected from the Pacific Oce
might have experienced the growth hiatus. However, it is still controversial whether this growth hiatus was a local or global event.
In the present study, we discuss the geological trigger of this growth hiatus based on our results of the Os isotope dating on variol

ferromanganese crust samples collected from Northwestern Pacific, South Atlantic Oceans and Philippine Sea.

F—T—F:Mn 75 Ak, OsFIfittk, HIBRIL2E, iR/ A T2 2, S EBass
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Sedimentation rate of the end-Permian to earliest Triassic black claystone strata in th
Panthalassic deep-sea
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The greatest mass extinction occurred at the end-Permian, its aftermath continued during following Early Triassic. This pe:
riod, especially interval between the end-Permian and Induan is characterized by occurrences of the black claystone in the pelac
deep-sea depositional area where now locate in Japan and western North America etc. This black claystone generally contai
high organic matter and few silicic fossils, in contrast that bedded chert before the mass extinction event has few organic matte
and abundant radiolarian tests. Detailed background of this black claystone has not been fully understood due to the scarcity |
well-preserved lithologic sequences. Herein, we show preliminary achievement on continuous black claystone strata based c
the one of most continuous Permian-Triassic Boundary section (Akkamori-2 section; Takahashi et al., 2009).

We polished the outcrops of the study section using hand grinders with diamond-blades and diamond-polishing pad for ob
servation of sedimentary facies and structures. Observing the outcrop, structural geology examination was conducted (Se
Yamaguchi et al. in this session). Using their results, we divided the outcrop into 20 subsections that preserve continuous lithc
logic stratigraphy. Then, high-resolution lithologic column was reconstructed from these subsections.

After careful observation on the polished surface of the outcrop, we found many key bed layers. For instances, dolomitic lay-
ers, light and dark grey colored siliceous claystone interbeded within black claystone, and alternations of black and grey colore
claystones. Using these key beds, we correlated the lithologic columns from each subsection. In the case of that useful ke
beds were not found, we simply built the columns up, because no duplication of strata was recognized. After these processe
totally ca. 10 m thick lithologic column of black claystone was reconstructed. Its lower most horizon accords to carbon isotopic
negative excursion (Takahashi et al., 2010) coinciding with the main mass extinction event, ca. 252.2 Ma (U-Pb dating by Shen ¢
al., 2011). Meanwhile, in the thick grey-color siliceous claystone horizon from uppermost part of the strata, conodont fossils of
Neospathodus waageni and Eurygnathodus costatus were recovered. This combination indicates lowest Smithian. After interp
lation by Geologic Time Scale 2012 (Gradstein et al., 2012), beginning of Smithian (end of Induan) is ca. 250.0 Ma. Using these
absolute ages, sedimentation rate of black claystone is calculated 4.34mm/kyr (= 10000 mm /2300 kyr). This calculation is still
comprehensive. Also, we can calculate the sedimentation rate in another way using the earliest Triassic conodont occurrence
Hindeodus parvus in the 7.5 m above the base of black claystone. The first occurrence horizon is estimated to be 252.3Ma in tt
type section of Permian-Triassic Boundary (Shen et al., 2011). The calculated sedimentation rate of black claystone in this wa
is 7.5 mm/kyr (750 mm/100 kyr). As the fossil age is uncertain between the basal 7.5 m interval, this is a maximum estimation.
These two results of sedimentation rate indicate that the black claystone beds were accumulated in several millimetres per a tho
sand year. This rate is in similar class of sedimentation rate of radiolarian chert deposited before and after the black clayston
deposition. In fact, recent study of Ikeda et al. (2010) concluded several centimetres thick one chert-clay couplet accords abot
20 kyr. The sedimentation rate of the black claystone as similar as silicic fossil rich bedded chert before mass extinction ever
implies that some materials increased into the pelagic deep-sea at and after the extinction event instead of significantly decreas
radiolarian tests (Takahashi et al., 2009). Possible materials are terrigenous clastic material (Algeo and Twitchett, 2009; Sakun
et al., 2012) and very fine silicic biotic crust (such as silicic sponges).
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S/tratlinﬁrgphy and formation process of Late Cretaceous pelagic sediments in the Wadi Hili
area of the Oman Ophiolite
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FR—=2F T4 A T4 ML, TSV MIUDPALASE, BNWE, >— MREREEB X UEBASE, SR E N
%. TOSBEHAEREL, EEHROBENCE D, Bihdty 70 VT TIERENIZT LI HESI NS 3 DDREAEL
—v MIOEIN TV (Emeweinetal., 1988 J7xHH, N-MORBICHHT % VI IAS, ILRARTHONKBIEENC K
V2IEBERUTTL— FAKKEINC K DB E NI V3TAATH . TNHDEGELI=y FORICIE, EIFEEHERYIN
FET 5. BEEMEHERYIC DWW TIX, Wadi Jizziftiic 35T X 2 ) 7 = 5 AHERWY) & SR 7z PE I HERE DS ANA T )
(Fleet and Robertson, 1980 7D _FiOEEENYE T M@ (Woodcock and Robertson, 198 Robertson and Woodcock,
1983 EMALINTV S, ANA FTBITOWTIE, Tippitetal. (1981 X b &A% Cenomanian-Santoniar? DK
BHEADHRE TN TN 5.

FR—=2FT 4 AT A FOIEICNIE T %V /N—)LVDREPER] 25 kmDOHIHIC I, V2 BXK T VIEEDILL ML TV
% (LUF, Wadi Hilti il & 5D, V2 aa EICIERAKTEIE 50 mik EOmEHHEREMAR N, TN H1d V3 TEEIC
BWbNnsd. £iz, VITBEONIICEHERYIDPAES 5. Fal, V3 IAEDOEH - EiEbkADFHICHE SN, DAk
BHAHELMTEI N (Umino, 2012, TDX I BERICEWNT, HERYIOFEREFHSLMCT ST LI, V2 IAHEOTEHIK
TR, V3TASOWEMERHHZN S FTEE L RS, AFEETIE, Wadi Hilti Hils o s EHEREY O S E T LA, B
BOBREOBFHERIC DWW THE T 5.

Wadi Hilti #imiC 350 2 3@ EEHEREYINC DWW THEEO Y 7 > 3 TG UTRER, V2 I8ED FAICE, AR 7 25 AHE
B, 2774 NVEAKEA, R, S, VIIRABXUCHERADIHTCRET 5 2 ENAL M A>Tz, FHT Wadi Hilti
I BT, BERF v — FOME SIS E 21D THEFE LTz, DX S UV OB RIb A Z 5T U7 kbR,
V2 a5 BB XU V3 IAE EOUERY) & & 12 Rhopalosyringium scissu®'Dogherty,  Hemicryptocapsa polyhedfaumitrica
EETHEAREMES NI, O'Dogtherty (1994)c X NUX, R. scissun®#)HiEIIZ Turonian®REASFETH O, Turonian
ZRTEEALND. X, 254y a YOHEES (BahoTday 7 eEZIE5NS) hEIE, Guttacapsa biacta
(Squinabol)is X U Rhopalosyringium petilunfForemanyx £ 23 iEHI L7z, O’Dogtherty (1994)c K hiE, s DikpEd
AR Cenomaniant#i~%ITH 2. N5 OELRD S Wadi Jizzittis & Wadi Hilti IOz rEEHEREY 2 %0 kg 5
&, Wadi Hilti #it5ko> V2 a4 oMk 7@ e HERY) X TuronianT® ©, Wadi Jizziftls D A+ S @I kttk TE 5.
254t 72 a U REHIMEEEE XU V3RS LOEEESAE TuronianTdhH b, LT MEICHIETE 5.

LI EOEHER & FAN D, Wadi Hilti #s{o V2 7555 OREHIRE TIRFEAIE TuronianT, V3 /8GO HIRFHICDOWTE
TuronianicMEH L7z 802 %, V2 INEDEH LIcILHRARFE Dy 74 > ThD, V3 TASNEH U1 _ETHHELRE
DZALIE, TuronianiCBIF 2 TR C > 722 EDHLE M E 5 .
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Lasailt 7> 3 VcBI 2T MNEDREFIE, THNXD AV I VENSRLEA, WESSZZUHS, Rl
a7 T4 MEAREZPOH S, FEEABIUTHEREEN5%S. I TREHICEDE, T (hABAS
ZEOUHS, HEAEZT0HS, Rks - 27740 MEAORGEZBOES) & B ORtids, BEES) KX
Uiz, FE7 MNE RSO I T4 NEAIKED SIE, Alievium superbum Rhopalosyringium scissumpetti LU, Z D4
& Turonian& #£ 2 5% (O'Dogtherty, 1994. Y€ 7 Mg LD REJEEN 51d, Pseudoaulophacus lenticulartus
Pseudoaulophacus praefloreselisis U Theocampe salilluh FEH L7z, Pessagno (1976f KX, P. lenticulartusD i
I& Coniacianiiffl, P. praefloresensidtiiid Coniaciank *N1%. %7z, Bandinietal. (2008)c XN, T. salillumd it
BIX ConiacianT® 5. L7ch> T, TNHDEHIEAIE Coniaciave/ kg EEZ 5N 5.

P EXD, Y7 bEOHERFERIE Turoniam-Coniacian& & 2 5N 5. V1 {EAE EOEFEEHERYI OFUE Ceno-
maniani &\ TH O, SEIOWE L GbE S L, hubgEEN) St iAF s, T LU TH EMAETOT 7 b=y Iy T+
VT DERIX, 400 TERE VS BB TR 220V Z 5.
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Deformational features of Permian-Triassic boundary preserved within an on-land accre
tionary complex
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Pelagic siliceous sediment covering on oceanic crust is one of the components in subduction plate boundaries where ol
oceanic plate subduct. Its mechanical, frictional and fluid transport properties are key to understand faulting and earthquak
mechanics in such settings (Kimura et al., 2012; Yamaguchi et al., this meeting). Plate boundary deformations are strongl
affected by inhomogeneity of incoming sediments: in the case of Jurassic accretionary complex in Japan (Mino-Tanba belt)
siliceous/black claystone at Permian-Triassic boundary horizon within bedded chert functioned as plate boundary decollemen
and only Triassic-Jurassic chert is preserved in the complex, whereas Carboniferous-Permian chert is lacking (Nakae, 199z
However, few outcrops in the Jurassic accretionary complex comprise continuous sections across Permian-Triassic bounda
To understand the limitation of lithology-controlled deformations, we investigated structural analysis of the Permian-Triassic
boundary section in the North Kitakami Belt (Akkamori-2 section; Takahashi et al., 2009), where the most continuous Permian-
Triassic boundary is observed.

Permian gray-color siliceous claystone to Triassic gray-color siliceous claystone through black claystone is successively ob
served in this outcrop (lithology detail: see Takahashi et al., this session). Orientations of 36 bedding dips, 90 low-angle
cleavages, 17 high-angle cleavages, and 22 faults are measured from the outcrop. Strikes of bedding and low-angle cleava
vary NW-SE to NE-SW, gently dip eastward. Faults have two populations: one is subparallel to bedding and low-angle cleavage
the other is dipping gently to the north. Shear sense of the faults is unclear because of the lack of shear sense indicators due
intense development of overprinting high-angle cleavage.

In contrast to the scattered orientations of low-angle cleavage, strike of high-angle cleavage is limited to N40-70E with sub-
vertical dip. The high-angle cleavages are recognized as axial plane cleavage of map-scale Hiraniwa-dake Syncline (Sugimot
1974) striking NW-SE and plunging southeastward, since the studied section is located nearby the axis of the syncline. Orient:
tions of bedding, low-angle cleavage, and fault would be also rotated by secondary-order outcrop-scale open folds.

Hiraniwa-dake syncline involves several chert-clastics sequences in this region (Ehiro, 2008). Substracting fold-related defor
mations, bedding-parallel cleavages and low-angle faults (likely to be thrust) are only initial deformations observed in the studiec
outcrop. Those deformational features are also typical in off-scraped and underthrusted accretionary complex (Kimura and Hor
1993, Raimbourg et al., 2009). Lack of intense deformation in the black claystone suggests that not only lithology-controlled
physical properties but other factors (e.g. topographic and thermal effects) would be also important to constrain the positior
where decollement develops.
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