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Geology and biology of the Shinkai Seep Field in the Southern Mariana Forearc
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Deep-sea hydrothermal vent fauna on the Central Indian Ridge

JEEE #4335 1* ; Beedessee Girish
WATANABE, Hiromi'* : BEEDESSEE, Girish

VTR RN, 2 =) ¥ v AHEHENTET
1Japan Agency for Marine-Earth Science and Technoligguritius Oceanography Institute

PEBBVKIE LTS, BUKIEHHIC & - TR E N BER(LAAVBRBAC IS U CEMID A LT B, C OMIETIE,
A > RPEIFRHIC OIS B 4 DOBUKIEHIK D EWIEE CBIE S NI LMD R L & B 7O, fises > Rk
539 % BUKIEIRBRIC 3503 5 B R ORIREEE, X0~ RIS MK AN 35U 5 PR kI
DVTHIET Bo A > FIEBUKEGHIIC 15U 2 EPRHEORIILBIFRICIE S N TV BB, o > RIERUKIE B YT Rf
DI & > THBMIC 7R 2 AR, HFRHOWFEIC 03 % BUKIEH AR O B ES X OB A5 8o
—HHEICE 5T, JERICEEAL DL BESS,

T R LS AR, MR, R

Keywords: chemosynthetic biological community, biogeography, faunal similarity

1/1



Japan Geoscience Union Meeting 2014 /0 d ;,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

BPT24-03 2155213 F#f:4 H 29 H 09:45-10:00

HOEREEARE: & ALV RRIE AT DRl I K 2 BUKCRIE(LIRHT DRl

A trial on evaluating hydrothermal system evolution using geochronological dating and
biological diversity analyses
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To elucidate the evolution of hydrothermal activities, we conducted an interdisciplinary study including geochemistry and biol-
ogy to develop a method of obtaining reliable age information. Because there was a small amount of constraint on the lifetime o
activity at hydrothermal sites, this study is one of the principal goals of the TAIGA-project,"Trans-crustal Advection and In-situ
biogeochemical processes of Global sub-seafloor Aquifer” funded by a Grant-in-Aid for Scientific Research on Innovative Areas.
As geochemical dating techniques, two methods applicable for hydrothermal ore minerals were developed and improved to fil
the gap of the time-ranges in the conventional dating methods: electron spin resonance method and uranium-thorium disequilil
rium method. Cross checks between the two methods generally showed good agreement for the range of hundreds to thousa
of years. Except for the extreme values for each hydrothermal site, geochemical ages exceed 9ka for the southern Mariar
Trough and for 16ka for the Okinawa Trough, respectively. As biological analysis, the biodiversity among faunal communities
in the targeted areas was analyzed at the species and DNA levels. In the southern MarianaAlvaugbrncha gastropods and
Neoverrucabarnacles clearly show the greater genetic diversity with greater distances from the ridge axis, which fairly corre-
sponds to the geochemical ages for ore minerals. In the Okinawa TrBag¢ffyacmaedimpet showed greater genetic diversity
at the Hakurei site in the 1zena Hole where the ore minerals show oldest ages among the studied sites (Fig.).

Species and genetic diversity of the local fauna were not always correlated to geochemical dating, either in the southern Mar
ana Trough region or in the Okinawa Trough region. Although the results are not simple, comparison of age information obtainec
from analyses of these two disciplines potentially provides important constraints for discussion of the history and evolution of
hydrothermal activities.

Figure caption (upper): Genetic divergence of COI gene indicated as mismatches in base sequgattgaaiaea secunda
limpet of the Okinawa Trough. Scale bars are shown as five mismatches of partial COl sequences. (lower) Geochemical ac
range determined from the sulfide and sulfate deposits in Okinawa Trough. Active sites are shown from approximately SW tc
NE. The left-hand side is the southwestern end. Colored bars represent reliable age ranges for respective sites. The localiti
are denoted as follows: Yg, Daiyon-Yonaguni Knoll; Ht, Hatoma Knoll; Ir, Irabu Knoll; I1zh, Hakurei-site in 1zena Hole; 1zj,
JADE-site in Izena Hole; Ik, Iheya North Knoll; Yr, Yoron Hole; Me, Minami-Ensei Knoll.
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Chemosynthesis-based ecosystem discovered on a Cretaceous sea turtles from Japan
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A chemosynthetic community on plesiosaurid carcass: with focus on distributions of mi-
crobes and invertebrate fossils
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Paleoecology of the Upper Cretaceous echinoderms from cold seep carbonates in Sou
Dakota, USA
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KRS <™ > R S OREZEIVI b DG DB T, SIEZEY) & s /KOBERIEEN Tld W,

KRBT S & 0 FEH I 2L AR DS TE/K X Z > L OB D ORISR, ZOELE o2 mE U TS »
K95 &, U T DORREERBICHEZ YD ED X 5 IELEL LTz EHOMCT ST E2HNEL, dE2k
South DakotaNFEPEAEIC 73419 % 41 27327 V[ Pierrel i HIC 2 < fFET 2 mE/KIRIEIR G <V >~ REFO 7« —)V Fal
BRIToTe. MEKREESS Y Y R2H 2L 7 &L, Uy RE, ZIHBiT B10m 0O - BEIROBIZ 1>
To. EHIEABROBRIEHZIE L5 2T, {bAaBEEmOEkHo § BCMEEZREL, Z Oz imEKEN &
DT B EIYI LA O & LiRS 2 2 & T, TNHIbAMRZEIYMEHT % A 2 > & FZERIC & OFEERTE U 72 4B 1
L TW O

74—V FEAEOKER, EHT2EAHOZREDBET 2 RBEAR T TE BA5 T ehbhoiz. TOEDEEE
EOL, KBEASDOEEIREDOMICEZEDTH S EZONS. (LAHEOZHENSWIGATE, RKEBESDEN
Migh@RE LTz ZZ BN, BREYESOEEEOEYAVERET 2 DI U REZ IRt L Tz EHEIIE N 5.

§ BCHZENE UTFER, HIEAOFENRGHN EEZ 5N IBEKOIEA T 2 ) 13-25%Hi%DEDNE L, WHiE
KM B EDY 22 ((1072%0) MO (-10%™) KD ENEDIEWEERE R -T2 Tz, HiFEKkOY
VMDY I AV IKIERSNEWVRRNGIEEZ L THED, § BCHDEREGDLETERS L, I I3mE/KER
BR#EISEE L, (A RKICES U ENE 2 UL TWORATREED SV EHEIE NS . —5mE/KD T =0 § BCIZH-12
%o & LEBZIERNDS, IBIE/KDY 2 ) LIRS EEWEZR L. LHALINSOY ZSHICEAL TlX, BN ORI
EOBIZZY Mg EEOFHUIOFE R SERRIEFH DR ENRNEEZZ NS T2, § BCERBWAAEN B2 L TV A]
RS, T SRITEEKUNOBRENSEHTE2ED LKL TE Y I AVIEFEDORKEREREROEATZED S NTN
e, TNHOY ZHIMEZERICIERE G LTE 5T, mF/KICHET 2RgREaZ(F0 e UTRBAEL TEnlElkd
EZb5N5.
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Molecular phylogenetic evidence for host switching in chemoautotrophic symbionts of
deep-se&alyptogenalams
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!Department of Marine Biosciences, School of Marine Biosciences, Kitasato univéEigyo College of Biotechnology,
3Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Calyptogenaclams are living in deep-sea chemosynthetic habitats and globally distributed in seeps and hydrothermal vents
They are nutritionally dependent on chemoautotrophic sulfur oxidizing bacteria, which are harbored within their gill epithelial
cells. TheCalyptogenasymbionts are thought to be vertically transmitted via clans egg to the next generation. Both host
and symbiont are though to coevolve, because topologies of the phylogenetic trees of them form a mirror image. However
their phylogenetic trees have not been robust enough for analyzing their coevolutional relationship, because of using partial ger
sequences of host (mitochondra@ix1 and rrnL genes) and symbiont (16S rRNA gene). The possibility of lateral acquisition of
the symbiont has been reported in so@&yptogendineages. To improve the phylogenetic tree<aflyptogenaclams and of
symbiont, we sequenced the mitochondrial genomeSaiyptogenaclams, and several their symbiont genes, and analyzed the
phylogenetic trees by using the concatenated sequences.

Mitochondrial genomes of. phaseoliformis C. okutaniiand C. fossajaponicavere sequenced. Based on these mitochon-
drial genome sequences, primer sets for PCR of mitochondrial genes ofGahgrtogenaclams were designed. Using them,

11 mitochondrial genexbx1, cox2, cox3, nadl, nad3 nad4, nad5 cytb, atp6, atp8and rrnL) of other 8alyptogenaspecies

(C. fausta C. kawamuraj C. kilmeri, C. laubieri C. nautilej C. pacificg C. soyoae C. stearnsj were amplified by PCR and
sequenced. Eight genes (16S rRNA, 23S rRN®A, uvrD, mfd, groEL, groESandgyrb) of symbionts of thes€alyptogena

clams were also sequenced. Phylogenetic trees of clams and symbionts were constructed by maximum likelihood and bayesi
analysis based on concatenated 11 mitochondrial and 8 symbionts genes, respectively.

The reliabilities of phylogenetic trees of the hosts and their symbionts were significantly improved by using the concatenatec
genes sequences (Fig.1). Bootstrap values and posterior probabilities of inernal nodes were better supported than those of 1
previous phylogenetic trees using partial gene sequences. Topological congruence of host and symbiont that was support
by bootstrap value (100%) and posterior probabilities (1.0), was showh akutanij C. soyoae C. kilmeri, C. pacificaand
C. fausta These results suggested that these symbionts were cospeciated with their host clams (green boxes in Fig.1). Althoug
the topologies of host and symbiont were congruent Withiossajaponicand C. phaseoliformisthere were the low bootstrap
values and low posterior probabilities in the host clade.

Topological incongruence between host and symbiont trees was shairkawamurar C. laubiericlade andC. nautilei -

C. stearnsikclades (Fig.1) Congruence of topologies was rejected by approximately unbiased test using sitewise log-likelihoods
(red branches in Fig.1). This result suggested that these symbionts have not cospeciated with their host clams. Host switching
the symbionts in the clades & kawamuraf C. laubieriand C. nautilei- C. stearnsiivere examined by coevolution software,
which compared the topologies of host and symbiont. Host switching is the event that symbiont is transferred from a host to ¢
new host in a different lineage during speciation. The host switching of symbiont betd@wamuraiand C. laubieriwas
suggested by this software. Moreover, both clams are living in different depths of the same area (blue box on Fig.1). Howevelr
this software did not suggest the host switching of symbionts betWeeautileiand C. stearnsii They are living in different

areas. In this study, we show the phylogenetic relationships of cospeciation and non-cospeciation species with the symbion
among examined 1Calyptogenaspecies. It was suggested that topological incongruence of host and symbiont trees in clade of
C. kawamurar C. laubierimay be due to the host switching

F—U— R HE vavy i, HEl, 15 R
Keywords: symbiosis, deep-s€alyptogenalams, coevolution, host switching
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FRIEEEN DERA S Nz / F—)ba ) A D2 JErerRd _
Two forms of Calyptogena (Ectenagena) nautilei recognized in shell morphologies

At WEf s rhUs AL 2 R SO il T RS B!
MOROKUMA, Akitoshi'* ; NAKASHIMA, Rei? ; FUJIKURA, Katsunort ; ANMA, Ryo? ; MAJIMA, Ryuichi!

LRRRENTRE, 2 FESERAMR SIS, 3 HErERT SRR A, 4 SR
LYokohama National UniversityGeological Survey of JapahJAMSTEC,*University of Tsukuba

J F—ibawy) }A Calyptogend Ectenagengnautilei Okutani and Mtivier, 19861%, KB D 6 A% Hicid
WEn, ok, RREMRRERH, H—mEEAEn, SNEEL iR As» SRR EN TS (Fujikura et al., 2000;
Okutani et al., 2002; Kojima et al., 2004; Anma et al., 201Qkutani et al. (2002)F, KrEHFER, BEFFMARER N 05
—F BB BIR UIAER, AEOROIMBICEHRELNSH S T LR Uiz, AUIZE TR, HREAK U Okutani
etal. (2002) TR E NI A2 ZTERECEHOEAZBR Uz, ZOME, BIpiEL NEHRORMIC KD, 200
ERERNC XA % T & MKz TGS 5.

BIRUREEARZ, KEBESOHEFEA MNHN 26983 (Nautile Dive KD-3) A2 A MNHN 26984 (Nautile Dive
KD-5), mIIEHEA MNHN 26985 (Nautile Dive KD-3YD 3 fil{Ak, FEEFMIARERIAID 4 fli{A (Shinkai 6500 Dive 615) fifllif
IO 5 fii{A (Shinkai 6500 Dive 889, 890, 891 —ri = F it O 8 fil{A (KAIKO Dive 189, 192, 193)CH 5. T T
DAIRICDNT, 2B M G NIRRT Hi R OB 2 1> 7. WIEES O 2 RIS DOV TIE, SEMIC X 5K
N UMW OB EIT> /2.

AR 11X, KRS Ok, AR 2 3B KRR, 95—/ = P R CRE RS OIRICERD ST,
TR FHFRNERROREIC K O XATEH T LN TE S, B 1 ONEREFETHZH, BRI 2 ONEmIEER
# 61-548um O CRKEEZ £D. T HIC, BRI 1L, EAROBRIGRIE MAZE B, GO EICRIE T3 kO]
Wzt b, BRMBATLIIENLE, EEM 2 EXFITZT ENTES.

F—TU—R: A AN TVUER, /F—)boaw ) A BIEHE, /RS
Keywords: Vesicomyidae, Calyptogena (Ectenagena) nautilei, Shell morphology, Hole-like structure
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FHELE G S b 225 A YIRS B % PRI EIAMYS D 7 — 1 7 _
Archives of long-term deep seafloor videos at chemo-synthetic biological community off
Hatsushima Island in Sagami Bay

AR R ke —ER 2
IWASE, Ryoichi* ; TAKAHASHI, Ichiro?

L) YR ZEBATERES, 2(RR) U > e T — T - TRy
LJAMSTEC,?Marine Works Japan, Ltd.

More than 20 years of multidisciplinary long-term observation, including visual observation, has been carried out with a
cabled observatory on deep seafloor at a depth of 1175 m off Hatsushima Island in Sagami Bay since the first deployment i
1993, experiencing entire replacement for upgrade in 2000. The observatory was installed at a cold seepage site where lar
chemo-synthetic biological communities mainly consisted of vesicomyid clams exist. The observatory is composed of severa
kinds of sensors, including video cameras, a hydrophone, CTD sensor and seismometer in order to observe biological phenome
visually and also to investigate environmental fluctuation on deep seafloor.

All those data obtained with the underwater unit are transmitted through a submarine cable to the shore station in Hatsushim
Island. The video signal was recorded on S-VHS videotape before the replacement of the observatory in 2000 and mainly o
DVCAM videotape after the replacement, both with acoustic sighal obtained with a hydrophone on soundtrack as audible sounc
The shore station is usually uninhabited, and daily visual monitoring of seafloor, 30 minutes a day before the replacement an
26 minutes a day after the replacement, has been performed automatically. The videotape has been replaced once a week on
day when manual observation is performed usually for 6 hours. As for lighting, six halogen lights were attached at first and two
of them were turned on simultaneously by turn for usual observation considering lifetimes. However, most of those lights were
broken by 2008 and since then an LED light is used which is darker but has longer lifetime than the halogen lights, resulting
narrow view.

Although visual observation has been performed about ten hours a week, more than 20 year observation produced thousar
of videotapes. Archiving those videotapes becomes important because they degrade over time and the devices to replay them
going out of production and the opportunities to utilize them are being lost.

Meanwhile, vocalizations of sperm whales were found in the acoustic signal recorded on the soundtrack of the videotapes an
in order to utilize them as one of the situ data for the remote species identification, archiving the videotapes started under
one of the research project in Core Researches for Evolutional Science and Technology (CREST) founded by Japan Science &
Technology Agency (JST) since December 2011. At the end of the fiscal year 2013, more than half of those videotapes wil
be archived. Although the main target of the CREST project is acoustic data, video signals on the videotapes are converted |
MPEG-2 files for S-VHS tapes and both AVI and MPEG-2 files for DVCAM tapes before extracting acoustic data.

In those video images, not only the long term change of the clam colony but also some episodic events, such as spawning
the clams, sudden increase of snails and other unidentified events have been recognized, which would be invaluable data for t
investigation of chemo-synthetic ecosystems. Those archived video images will be able to supply researchers outside the proje
in near future. However, there still exists a problem that the number of hard disks in which the video images are stored is vern
large even though it is less than a thousand.

F—TU— R HEBWEM, RIME T ABIE, €T 47— 147
Keywords: off Hatsushima Island in Sagami Bay, long-term visual observation, archives of videos

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gim

Union

BPT24-10 2155213 FFRd:4 A 29 H 11:45-12:00

%ﬁ(f%kﬁ%ﬁ% REDFET By Y AT D AERE & 15K ORER L 2RSS
Paleoecology of Neogene vesicomyids from Niigata, Japan and their adaptatlons to gec

chemical environments of cold seeps

TS AL 1 R MIE T L N A — 2 AR BEEE
MIYAJIMA, Yusuke®* ; WATANABE, Yumiko' ; KOIKE, Hakuich? ; MATSUOKA, Hiroshigé

VR PEZEWTERL, 2 (B HETHT (o B
!Graduate school of Science, Kyoto Universitghinshushinmachi Fossil Museum

BAEIO ) HABEEEIC K > TEREZZMIKRBEIGHEIS L, Tz A Z EKGOBUKEHL, SEE, As
WG ERL R ERIGIER LTV AR T EAHENT WS, {bAava o) A ISR ORICH T =R bMiE T
Tméﬁ,%h%@%%ﬁ%ﬁmwﬁﬁ%ﬁ%ﬁé5zfiﬁz%z6&%@%%®%ﬁk?%ﬁ%tﬂﬁ%k67n

T HAFHOBEISGIIHS TRV, KT G aw ) HA O EREB X TZNSDEIG L TV T HIER L 22 ER
5iZe, HiRROFE =R0mEO 2 Wik D ET (LA DFEIR, REBIEORIMAALLO/HEREZ & & ITHET L7z,

TNEREERTA B T I S SR THERE U 7o I ~IE KA )V NED 575 5. T HETTRZ LR T OBGE) 7] D
FEUATIE, 60 cmEDBUIRI S )L MEHICHEY A XDRIEIE a7 —2 a UG ENnS. Thbnaryr)—T g
Uh Bt a™ Y H A KHArchivesica kannab FES 3. a7V — g UL NEEOERNEBNEESLH 5.
A. kannoiD KEMEMR GEER 90 mm) DJE I 28D/ NEA GREFEEH 20 mm) W2 Do “KEBEHY, Y
JHAHELBICE—DaYy 7 )= arhicgEnsd. BAEOIIV NERI SV FHAR KREENEL, kB
WTREEINIZEESRONS., a7 )=y a V3T 7 I4 MERARE Mg VYA b Skh, sdkiiisnrElE
. 274 FORERNAKIIEAGZEEEHWVICED 597-43.3v-27.1% (vs. PDB EIEFITKWEERL, Z
NEMRARZ VR TH BT ERRET 5. (baxEEtary 7)) —y g VicORERIRREEE (B 5mm BEEN,
ZNS5REZAELISEMEOWEZRL Mg ALY A RO R 7 2L Z2HOMAR Ra~< A MiEhbk%., Rav
A b OFERIITRIEETIC K BHRBORRE EBENH D, ZHUINMLKEBEDOERGERZ RS T 5. LULEDNDS, A kannoi
A XD LIERGMBE T X D FbKZERED BN S WIGIER L TV D, H35WIEA. kannoll &K % iE/KHh
5 OO T2 E MG EREMBR T2 IR L Tl ENEZBNS.

ISR RE AR IS EORERIR D X — XA N & UTHERE LTIk ER IR )V NEHED 55 5.
B RO AR R OFTIA T, YA XDREIEI > 7 ) — a UDNREEIAE RO )V ME
HicEgEns. chbooaryry—raryEii3yV bah & olbfaaw Y 41 $Calyptogena pacifich i L, —is
WFERZRRZHED. (baear 7 — 3 VI3E30cm JEE 5 cmOPNHIFHICE L, £72ZD50cm iDL MME
HFICESA RO a> 7 ) — g U ERE EHTICEENS. ChbDay 7 ) —ra BRI 774 NEDAIV
YA 555, 2754 FORERNAIZ-21.7~-13.2% L EWEE R L, TNONEIEETHS C L2 RET 5.
HWH R CMbaEEtary 7)) —ra vidERoXaA ReEE. SAIROay o) —2 g Y OZERIEFIRA VT A
FTHRIS N, ZNUE-22.6% EEVMEZ/RT T D, TNEDSA THEHOEE L U TEHLTWzEEZ BN,
C. pacificaZ Btk D A 2 AEKIGITER U TS A, A3 @B aiB G s LT\ iz 2 & AVVRE
TN5.

F—U— R 2w A5, B =R, KSR, Al
Keywords: vesicomyids, Neogene, sulfide concentration, petroleum seep
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F AT VI A CIN) A HERBIIRETELETIN T E S DN
Recent trials of laboratory culture with chemosynthetic organisms

EH#WMZEr D, 8 EE L RS R L it BES L B HE L moK #e0 L T B W e R IR
/NP (FEA 2

NAGAI, Yukiko ; TOYOFUKU, Takashi ; NOMAKI, Hidetaka ; WATSUJI, Tomod ; IKUTA, Tetsurd ; TAKAKI,
Yoshihiro' ; YOSHIDA, Takad ; SHIGENO, Shuichi ; INOUE, Kouji® ; KONISHI, Masaaki

1JAMSTEC,?Kitami Institute of Technology? The University of Tokyo
LJAMSTEC,2Kitami Institute of Technology?The University of Tokyo

L2 B R RERICIZ A B BT R EN & ARG 2R DB ER L T a2 EMHIENT WS, KIIFET
MWz F 3w w4 e\ HiA (Bathymodiolus septemdierupid .5 bR AR IC S LIE 2 A X8 TEHD,
FAEMBE I BUKICE ENBIRIKE (HoS) ZFIH L3 I)VF—Z1ED L, “BLREDN SHEYZ AR L T3, T
DX S I EBIROMEE, MR oI T0awy, L L, HAEA N Z X LZFNCHRAT % zdicid 4
BRZHEFF LT E £ 0E U, SRRSO R Z(TS T DD TEHETHAICE D 5T, ZOE FIEIEARTE
HAT SN TWERY, Z T TAWIZE Tld HoS Z IR T & 2 /KkHl (INFE& AL, FidF 2011-219498% FAWT, v F I T &
YHALNYHAZEFE L, EDL SVOMBIAEMBENMEZE KAEZ R T E 20 2 B EI D AHEZIEEE L
THGEZ T T2

fAlE I W T EALE 20124F 4 A KU 20134 3 HICHMEE NIziigHh (72D UE ) I K 2 s THRARER [ N1 /53—
RIVT ¢ V1 IS K ORI Tzo ANfiiife TP S/NGEIIBHMHED > F 37 > 2l A eoNU) A ZRELL . BiGEOK i (]
4°C) IR T EEMBARBICF BTz, MIRZE T, FIWIL/KIEZMGIINC A T & 2R b/KETRIIKIEIC (@K% A
N3y AKRU 147 HEIB Ulzo @EOHIRN S, HoSZIRMUEWTHIE U7kl 3 7 H THAME DL ks b
WHIBNT WS, Al HoSUSIIZKEE T OB B A D AR D BEAEIN T b 2 h 2 iR 3 % 7o DIC I IR ZREL D IAHSE
Ba1Tolz, BT, BCEEREKRMET N Y LRI UK Tz Lie o e, FidfE k% 18 k3D
6 ik ANTz, BIBEKMED HS Z BT KETRINT 2ED (HoSH) & LAEWVED (HySHE) D 2 DICHERREE 771,
14 HMOEEZ T2 1o 71T 2N OTAFIER RO 7 72 fAE A DL & & 75 L, HoSTRIMOE#HE vy
HA DR & O HEZ MG Lizh, AMRBERLEIEZED NG Tz, £z, TSI LZDNAICK 25
BT T o128 T AL 14 ADFIE 217> THAERE & A UHAMFE O AR T N, MO b2 BN M Hik
ERLTWiERWEEZ BNz, 2T N TOMAD TR E HAEMEDED SNan T SISO T, G Ok
RANALLZ 0T LA R, HoSERINU TS T HRICHE S ANE IV U RENAERZEE LTI IAE N'T
WA EMMERE N, TOT EMSEREDSHRIENT 14 7 ALLERE > TV T HEAME D HER: & NIRKEREE fE
WEDONT, HoSIT & D MR ER D AR E NG T AR E NIz, AR RIEFLKERIUKETHE L 72
BECYFIAII AN HAOHAEMEENA S CTTRHZE DD, Dl L LEAENIREETHRIFT ST &
WNTE, ERBENTE I FIATVUAA LN HAZLZEREEB T ENARETH S T LRI NIz,

F—7— R laboratory culture, chemosynthetic organisms, Bathymodiolus septemdierum
Keywords: laboratory culture, chemosynthetic organisms, Bathymodiolus septemdierum
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BRI RIS 5 /Y 2 — )VOFER & NEREIE _ _
Distribution and internal structure of the nodules occuring in the Shimanto sedimentary
rocks,Muroto Peninsula,Shikoku

A SR Y T e b Ao R 2 S hE L Wz e
YAMAMOTO, Ryouta'* ; FURUKAWA, Nadaskéa ; SHIBATA, Tadahird ; HAGA, Takumd ; INUI, Mutsuko'

VERERSARE TR, 2 P A S — T #HEte iR s
1School of Science and Engineering,Kokushikan Universiuyroto Geopark,

K EIGEFEZ S RERRINTVS /Y a—)lid, EEOBHETRREENDARPICHETEZ a7 )—vavek
LTBIgENG, /¥ a—)VIZERIEARMEODE R D Z ORI RN « TR L TERE NS EEZ 5N
TWaN, BARNAEEEGERIEH S N T0Ey, EREEE. PUREBRERE =R 14 (23-56 Mya IZJELTHED.
Mg ERIC THAG) EMENTVWS S/ Va—IVARDIFENTWVWS, TN6D /Y a— bk, BHELHEE NS 7 Tt
TLTOBAIMAER 7ot X EH T Tt A2 TR E N & TREIN, BIEOGHEIBIECH T & TV 2SR HE
TEHMTHETHD, AMETIE, FAADD < FEK - T2IK - WEBKEED 2 2170, /P 2 — VOB T Tt AD
HeEZITo 120

BEEEOT B~ TaEEE TOMWRENOIC /2 2 — VD it UTASER, /Y 2 — VE BBy
WmIBTehbhotz, /Va—IVHhMERLTWAEHEE L TWAEWERELH D, EPLTWAEREATIX. 100 m20D#Hi
FHNIC BOALLED /¥ a— )V T &, /Y a—IUDMER L T2, ZFEOE R - SR, #EEO
LB« RTOVBHERT « /SR, HMAS VY aD=HO 6 AN DO o, BFEEORHEIT., WEE - BEE - i
REEWRNTH D, /Y a— VRO 2D FICREEDOH TH -T2, WRAEBICBNTE, 205 bOkA
TS HERE N AT AR S I ES HUIBIR TR L TWE T ehEh >z, BEBICEHLTWS /Y a—)LoHic
B, BOEMEIOEEH UL /Y 2a—)bD FHEICHES X5 ICEEDED > T0WEEIICHASEDEH -7, &Ko T,
/P a—)VOERICEREENEETZEEZ 5NS, Xz, /¥ 2 —)VOD53Mi% Laughland & Underwood 1993 i/
RS L U U TSR, IREREE L OMEIEZED 5NT., /Y a— IO FITEHICKiENTWS L5 IcE@8bn iz,

/T a—)VOEHENE N> T2 6 AT, 503D/ Y a—ILDORKEX LT AR hMEEFHI U, 7AXT Rt
xSV a—VOEIRZFEM EHE L TEMOES LEMOET LDLETH S, /T a— VORI, EICEM;
MOETH 1.2-25 cm FllSHOEIN 1-18cmThH O, i &7 AT M A 1.3-1.42 720 BREISGEWEIRT
HBT e nholz, LA L., BREOVEBAEOREZITIZIEZ>TEO., FOEIN 4emUTOEDIEITRTT
AR MBI ETH -z, ThiF, TARFIERUREEZo072 /T a— VB LIzeZZNTHHATES, O
Hipi T, SO R F A FRAERMRE SN T3 (Laughland& Underwood 1993,

181D /¥ 2 —)V7e Yk LINERIT 2R Uiz & T A, /Y a—)VOWNEII KD WS & & U7z R a3 wE e
DI M)W I ATHERENTW, BEEFI8ecm®D /Y 2 —)VOHFRERICE X 0.4 cmOREEOD/NEWVEHNT T R
T&, Floo BEOY VT VIR OBESIEDNEIE L TV DOERBIERT S T LN TE, dkiioki+id. 7L
&> TRRABNEVWT EEH > T, HHILOEIRIE. BICHAEHCTZAERUATETHD . MOKZ X IZ—L0
XN 50-450u mTH B, BIETEIEBIEORIRK O NI I NIE D LHEIIE Nz, < B v 7 AITER
BN SNz, TNENERDH, 18 1-2 mmDHFART / ¥ 2 —)VOIMUIN S /2 2 —)VOHLEIIC A -
TEBH LN ST TV EERFOBIRTE o TXIVF =080 X #1900 H (EDS) ZHWTE i 21T - Tohb R,
HERe gl TR EEN TV REYOREN RS T b o, BB, FICHRODAED SRS NS L
TIVIZTL - RTXVTL - HDELEENBZHDENH D, FRCEH I Bbns,

FFLEOMAHHTIE /) Y a— IV REBICESBHLTWAE T ENHLNERD, /Y 2 —)IVIEEN R GEIEE
MICHERE LR OREMHE TR E NIz e ZEZB5N5, /Y a—)VOMEINS AT EZBRTER N D, Y
WHECHERL TOERBEEYOEIED L 75> TIERE N8 DTH B ARV E W, EVIEEGLIC X > TEREDKh O
YIEBEIDMEE S NIZER, ZORHOBICE NV TERINMICa Y 7Y — 3 MeDRETZEEZLZ200W%YTH S, —
OB TIIHERE R & ATICHE L/ Y a—IVIZdBRRENTZD, BIERTD /¥ a—IVNZIEE CIEIRTH - 7z &1
ETHNUX, SHBINSD /Y 2 —)VOIIRDMIIMATERKIC X 2 2T OFEHE L 72 2 A[REMN S %6

F=U—= R SV a—)b, P, JEARE, BEREE, AEIRIE

Keywords: noduie, Shimannto belt, mudstone layer, pyrite, trace fossil
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M) IR AP OEC B2 S 2 B R R RS 0 B PE T 9 2 i/ K PE B A e

Py ) A . . .
New localities of fossil cold-seep assemblages from the Pleistocene Otsuka Formation c
the Nakatsu Group, central Japan

PR R 1 R B —
SETO, Hiroki* ; MAJIMA, Ryuichit

URRRENT R
Yokohama National University

P2 N RARRE T Z2 3 A 2 A LR R I I iR i B RO R @A EE T 5. M) IR O g R R
N S/ANRIE, #IRkE, WEKE, KEE, HHEDNEHT S (Ito, 1985) 4El, KIFEH S Hifzic 2 S omimkik (b
BEACABHENEIN T 2 BHEZME T 5. KFEETICHIROISEN 520, BOEEIGSE (BE8 ecm 5 10%
cm) LEWIDEE 2 AT 5.

SRS % 2 Mk O 7B (Loc.1 & 2) ZHRIKIEa Iy F A SR basEN L, SIEmNRAExRBEa > 7
=gy (KRESE ecmbh 5 105 cm) ZHFET 5. Loc.1id X3V 7 &84 (Riff 0.5~2 mmyAEHEL, RAEE 7
cm DL > ZIROMR S AAES 5. 17RO KB KA IE KD EROY FHA LA 55D, FTFE
M EOEE 0.4m I Im A SEIEINICE Uiz, T OHBSOEEIGRODTAR LIZIZEDN TS, FHIlLZIZIEETO
Bk oEE I EIEmION L TZIF\EICRY] L, RIENMZ L EICiS L TWie. Loc.2id AV 7 L#gf (ki
#£0.5~2 mm) &/NEEY A ZOBADHAET . 42RO KRB K EAIE KT DG F LB O Y F A kA 5%
D, BEEEM FO@E 2m, 1 1.2mh SEAERNCER Lz, T OIS E Loc.1 & RIBIC LA DOTRIZTAR LIEIFEDNT
W3, LA MAK & SR ERIZ TN 27k L 15k TH -T2, 2L OEMEROEETIZEREICH LT
sJE A2 B EICES L, xf UCERATL 72 B ik DG e PRI U TFATICELS L, convex-dowmh® 8 flE1A,
convex-uph® 4 A TH - 7z.

W A A FEISRTE 2 RIS U EmZICUTAERT 2 2 EAHIS N TV 5 (Stanlay 1970 Kondo, 1990;
#y, 1993) - T, FEHRE Loy F A FIEAIESREOE R R Z R > TV B LR L 7z.

F—T— R hEYERE, BRI A R E O R, ST

Keywords: Nakatsu Grooup, fossil cold-seep assemblage, Pleistocene
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HARD H ikl (L2255 R ERER o
Cretaceous chemosynthetic communities in Japan

VrVFYA TN— | I
JENKINS, Robert*

U BIRKAH TR E IR AT LAER
1School of Natural System, College of Science and Engineering, Kanazawa University

7T L— MRV OEERIKICIE, BUKR A 2 AmEKE Vo Telitft/kER A 2 Ik EORTE 2 STTRIAMNEE L
Mo T35, TOXKD BEREICIIEAEGHRAEBRDIOLT 5. (LEEMERRRICEIIAHEN U 7ol ORdE S 2 VUil
TH2N, TOk, HMERZEU THEMBRPZILL TS, 202, TL—hF « 77 P27 ADHEBIETHE
TeMF I R R E L HRRICEL TV B EEADNTWS. BHED(L A MERRZH T 2 MAEYIE DL < &
FHERD S T =T 2 A RERERICGEN L TW0WE X5 TH 2. EHIC, (WAENERRRMMNTIT % 4 DD THEALR
B, 97ab5, UKL, XXK, BE, RO 5, BuKEHEKICHKILS %2 R 2 SO LA el EgRiZ
VIVVRICE TS W, “fHE" CIARICHKILT 2 ZNEHIC R TH 5.

ETHAT, HARVIBIIBIEFICDI > TTL— FEATH LI THD, (LADFERPERK G &5 DL A EHRHE
ERIEENTACARRE, HAARLO QLA I - mioligs - ol R 5 SEICEMT 5. FE, Lk
W U 7o BHERU A G A RER DML RINIC, AFR S REH U7 LA B U LA RER ORI R E D> TWa. £
T, AFKTE, FHTADSEH LAt b2 e ERZL Ea—L, TNETOMRDLE 2 —%2175.

F—T— R LB B, X2 K, BUKEIHAL, waaREE, i BER, TEARREE
Keywords: chemosynthetic community, whale bone, sunken wood, hydrocarbon seep, hydrothermal vent, cold seep
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