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Concentration of Elements Related to Redox Evolution in Oceanic Environments
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PRELE I ISR REICIE S N TV 2D, RO E S X 0 B S T B 7213 bE R IR HEREERBIIC B 5 4
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W OHERAICER L, M7 7V 0 « N—=N b Uik AR R 5N 55 32 f2FE a1 OV EHERTS OMIE 21, S
B X OHUERIL AR 2 T8Iz, Z OFSHR, AR EOHERIEICEREN TV S FIRESEE O Cr/Ti b UITh ki,
ZDHZ OB HEHERTS & i U TRAKT INNE E@WEZ /R LTz, £z, SIMSZHWTHIE L7z Cr DR A NMEYIT
%70 LEFEOR T & OREEFRNALE, AREFEOE O &R L TRWEZ R L, BUKSEM R TOERE RET
BiER Lo, TNHDOT L XD, 32 EENORIHE TIX T TSR RIBEDNEE L, B LM EREE TIRIARE D
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S5NTWRV, BILILROELRIEICIE, BUKEOFR~ » H I ETIL MRS DA SN D T2, ThHDL 7 7 —ZR
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Keywords: Chemical sedimentary rock, Banded Iron Formation, Barberton Greenstone Belt, Chromium, Volcanogenic Massive
Sulfide deposit, Iron isotope
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Os isotope stratigraphy of a ferromanganese crust: Its principles and applications
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Sedimentation age determination by using an Os isotope stratigraphy is one of the effective dating methods for a ferromar
ganese crust. This dating method is applicable to the almost whole sedimentation age of a ferromanganese crust from the Le
Cretaceous to present. So far, we have applied the Os isotope dating method to various ferromanganese crust samples collec
from Northwestern Pacific, South Atlantic Oceans and Philippine Sea. In this presentation, we introduce the principles anc
applications of the Os isotope dating method, and discuss our recent results especially focusing on the growth hiatus of a ferrc

manganese crust.

F—T—F:Mn 7 Z A, OslrIfifk, HIBRIEE, BN T2 A, hifgreERE:
Keywords: ferromanganese crust, Os isotope, geochemistry, growth hiatus, paleoceanography
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Occurrence of hydrothermal alteration minerals at the Jade hydrothermal field, in the
Izena Hole, mid-Okinawa Trough
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INational institute of Advanced Industrial Science and Technology (Al33@partment of Earth and Planetary Sciences, Grad-
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IR b S 7 OHER T/ JadeB UK T, LI 5753 F L=—0 T Y RBRLBFHFOND . F N5 O AR
WEERILFURDE DICHLIL TWB T EMEREN TV S, BIEGLKR T, SLREFICBUKZEEERIC X > TR E Nz
K FEEIDER AR LTV A T EDHIDN., ZOHBINHIZZ S OFFRICE DHLOMCETNT VS, AT, Mhil
kZ 7 HHEAEN JadeBUKIEIC 38U 2 I FORS HEI O AR ZHSMMCT 52 2 HIEL T, 9 I3BUKIR7T
DR JEHEREY 2 BRI L C. RS B & [RE LTz,

FEHERYRURNZ 20104 9 H D NT10-17f/iiEIC THENE Nz d D& Vv iz, HBEETIZEEHFERRE (JAMSTEC DA
BIKHENA 78— RV T ¢ @9 % MBARI 27 S—% W, FE 30cmiEEDO I 7R # R LTz, a7xEHh 5
HEREYIRR Z EL O L. SRR D8R X AR E1HTE (XRD) I X - CTHE Lize WL D OHEREYREHS DWW TR, iR
B S 2um LUFOR R 7721 2 /KO- THS,. XRD Z W TR LY 2 FE L, ERiE FiEmssE (TEM) ifHes
% I )VF—rE0 X foreds (EDS) 7z FV TR LSV O bl k= 75087 U Tz,

AL F L=—h 5 320°C D EREBUKDOE M H 5 N 2 S THRENE Nz R EHEREYIERRDN 5. A4V -1 DR
HENILL T ENEEZ > TRIHE NIz AV F 1 MEIBMUSMN T TRERBIUKEEIYI TH S T LRGN T NS, H
B, a7 OHERWD Sl U7z RIBRKIRD pH 2R Uiz, RIBR/KOEW pH &, HERE R ORI LD EKIC X > T
ML ENTIHRT B Lick> TEDHHE W& HEEE NS,

ERBVKZ T 2 EYF L= — 5 400mEiN 7z T, 100°C FEE DIRBVKDIE HLHRIA CO, DIFEH A
RENTWVW5S, TOHBPETHERENTZRBHEYEENSIE., 7054 bRAX T ZAL WA ENEZ, chbnrn
FTA RRARXTZA NI ANCEBLFEHRE R Uz, I8 T 4 MIW OO DEIFIATMEEI NS Al-70F
A bF (AR=74 ) IBifbZZHlZ R~ UTze A R=7 4 MIW L DO DEFFLIRICENTHA U F A hosA/a 7 ¢
T4 MWV o MR TZERBUKEEI & L EICHET BT EDNMENS, RIZRICK D, i~ T 72N
JadeBUKIs O KB HERS g rhIC B MEEREE CLOE R EVKEEIYM BT 5 2 EAHL MR > Tz,

F—U— R ALY, BUKZEEEH, mhii b =5
Keywords: clay mineral, hydrothermal alteration, Okinawa Trough
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Geochemistry of hydrothermal fluids collected from submarine volcanoes in the Izu-
Bonin Arc
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Institute for Environmental Studie$Graduate School of Natural Science and Technology, Okayama University

FAEELOWFEFIKTEENZ . PHE/INFEGRE miE b Z 7 IR LTV 5, AN T ICIED % Do/ TS K
FPET L — S OWRIHARICAE S WEEEITH %, K7 a Y b LWL D DMEAILIT, BIIELBUKZEHI T %2
IKIEENHDERR E N TV B, T 0S5 BkIgifgL & Blwhifg O BUKIED S $REL L 72 BUKGRI O L 20217 5 Too AR
Tld, TOL PR, Ml b 2 7 OBUKIIC 1) 3 BUkitiskib & I LA 5 8E 9 2,

BUKGENZ, 7K LT 2007 T2 E 7172 NTO7-08f/EDBRERE. 3 X CIMIER T 2012FEICF M E 1172 NT12-10
friig CEREY L7z, #EA7B/K (ROV) Hyper-Dolphin(JAMSTEC)C ROCSHK S L MHEN 2 W5 [ Rofkesz & L <. i)
ROFHZ 1o 720 BUKDREIREX. /KIEHE LT 296°C., WHMIERET 235°CTH > 7z,

BUKOILZMFRE LT, D Mg, SO, ZR <, 2) K, CaDEEN & HICHF/KK D @by, & Dbl CaDIEgheEE ¢
H5B. 3)NHy Z EOEYIHR EEZ ENZ T DEEMEIN, TEMABITFENE, TNDDORIE. BUKDIL A
MKESEDOBUK E SR DERKIGICEEENTWS, EWSTERDETIVTHIATE %, 37%b b, Calc BRI
PrE NG IR NI LEDME~HT7 IV A TH BT L2 KM LU THED . NHy DIREMENT L IXBEEEEIMNEZEA LR
WT EENMUTWS, il TSR TEDMBICRDEEIC OV T EMG L, SRR & OBEIC DWW Tk
gﬁ—é‘-%o

F—T— F: BUKILIR, KiEE L, Bl e, 2UCa G

Keywords: seafloor massive sulfide deposit, Suiyo Seamount, Myoujin Knoll, fluid-rock interaction
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Relationship between the formation of mercury deposits and the occurrences of organi
minerals in subduction zones

% thth
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FRALKZE D A A F 275 EDIRFA—IRFAG O 2 A BMhE1 =y b5 R 2. AFESEY) (organic minerals)
EHEN., CTNE TIC ASFEOIYIFENHRE XN TV (Gaines et al. 1996, Bojar et al. 201058 TE, L
BRIBAA LT 2 TBRT L VBE EOARIEA T U DN DIEA A AT I N, 7 I FF/
VIR EDEED T THEINC K > THU DWW TV E DI THERIY & U THBE N5 (Echigo and Kimata 2010)
B, 27FHOA A G & 18 F D ) FIEERIEIAH S N TE D, EHEEY>AIREa > 7V —2 3 >,
k75 EOHEMICEOBERE THRBWEAIC K > TEKR LIz ONLL EHT %, LML, AIEYIOHIciE, %idd 5

H—IRZA LA RUT T4 FDXSIT, BUKMKIBFLRICDOHFERT B EDEAFIET B, AFFETIE. TDX S K
SRPLPRIC FEH S 2 A HESEMI 3 KX O E YN 2 5 T, SERDIE NS & G OX B OREN ZE KT 5 2 L Z2HIN
9%,

J1—13% A bk (karpatite: G4H12) BT A KU TS A b (idrialite: CyoHyy) I EWTNE D TN I N, H—
ISZA B E 6 DDORVY VERMNERICHEFE L7221 %> (coronene: GiH2) D T THO., A RUTFA4 I 5D
DR VERDESIRICHERE Lz ER > (picene: GoHyy) D THERmTH B, a0y vEL VDX S I, HEODR U E
VERWEG LIAL BN Z RS EIRR (LK (polycyclic aromatic hydrocarbon PAHS) PEIZN, (A1) IIK-0 118, HERES
72 CICLL FIET B LEEDEWEBLEYITH S, 7235, PAH s 1 &3 268 2 N E Tl NS
NTELH, P FHEBIYOH TRERZEWI 7 IV—TEZEK L TW5, gl liz& 21, H—R2A4  NEv 754
7@ Trans-Carpathia (Piotrovskii 1955)%1 1J 7 % )L =7 #} @ San Benito (Murdoch and Geissman 1967y L F v v 712
150 Tamvatnei (Gorchakov et al. 198\ - 7o KBIREZIKERFLIRIC B B EHNRE SN T VWS, A FUT A FE[HE
FRIC, A7 O Idrija (Dumas 1832) 77V 7+ L= 7 M D Skaggs Springs (Wright and Allen 1938 5. KHIRE
IKEIER COEHDIMEENTNWEDATH O MOEHIEYID K S ICHAEEH THimIE Lz 2 1dE 2 #E < IKERFRR
I U T BUKIEBI OB CER LTS EZ N5,

NS OERIEYIN LT 2 /KERILRO IR & LT, JEEREADEEE =4 & HiRF Lnsie . 7 L— F DA
FCHES KILTEB CIE R & NISREWEBVKILIR Th 2 D H T b D, TS ORMZEH T 2/KIRENKIE HARSIBICE
FELTHEL., BIZE, JGEED A b LAIRLTIE, JEEECRHRDIE BN ELIL T 2 ichnx, radz v
FEDERIERI DKL AD SHRINTVS (Bt 5 2007), DO XS, 77 b= 7 A5G —HEER — LK DI K%
RED A S 2 /KERBLRICE RIS U XERYIDHRAIN TS T ik, ThFHFRARTICTIT B KERFLKDIERL & B 1%
MIOXENIFEOEEDH S T &R LTV 5,

F—T— R KERELIR, ARV, Thaid i, ZETTEBRALKER
Keywords: Mercury deposits, Organic minerals, Subducting zone, Polycyclic aromatic hydrocarbons
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A pilot magnetotelluric survey for geothermal exploration in northern Thailand
A pilot magnetotelluric survey for geothermal exploration in northern Thailand

AMATYAKUL, Puwis '* ; RUNG-ARUNWAN, Tawat ; OGAWA, Yasu@ ; SIRIPUNVARAPORN, Weerachai
AMATYAKUL, Puwis '* ; RUNG-ARUNWAN, Tawat ; OGAWA, Yasud ; SIRIPUNVARAPORN, Weerachéi

LGeophysics Research Group, Department of Physics, Faculty of Science, Mahidol Uni¥doiignic Fluid Research Center,
Tokyo Institute of Technology
LGeophysics Research Group, Department of Physics, Faculty of Science, Mahidol Uni¥eosignic Fluid Research Center,
Tokyo Institute of Technology

One of Thailand’s most prominent geothermal field is located in Maechan district, Chiangrai province, along the active
Maechan fault which is East-West left-lateral strike-slip fault. Its surface temperature is 99.5 degree Celsius with the flow rate of
3 I/s. Magnetotelluric (MT) survey is proposed to help delineating geothermal fluid and controlling features of the hydrothermal
system. In July 2013, 7 magnetotelluric stations were deployed covering the area of Maechan geothermal field. Horizontal mag
netic and electric fields (H H,, E, and E,) were collected with the remote reference site located 70 km away in Fang district,
Chiangmai province. To obtain 3-D resistivity model, 18 periods of off-diagonal &ad Z,,) elements ranging from 0.003 to
300 second were applied with WSINV3DMT, a 3-D MT inversion widely used among many authors. The obtained resistivity
model shows the shallow conductive zones which their locations coincide with the hot springs manifestation. These conductiv
zone locates from the surface to not more than 500 m and referred as the reservoir of hot geothermal fluid heated by the deeg
resistive batholith granite basement. The resistivity contrast in the obtained model up to 2 km northward is corresponding to the
lineament of Maechan fault. This also confirms the hypothesis from previous studies that the hot fluid is being stored in fracture:
of weathered granite which is the damage zone of Maechan fault and reaches the surface where the springs are located throt
shallow fractures and faults.

F—7— F: magnetotellurics, geothermal field, three-dimensional inversion, electrical resistivity, Maechan fault
Keywords: magnetotellurics, geothermal field, three-dimensional inversion, electrical resistivity, Maechan fault
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Development of in-situ Cu isotope ratio measurement by femtosecond-LA-MC-ICP-MS
and its applications to ore minerals

il i 1
IKEHATA, Kei 1*

VB R A EaEREE R
IFaculty of Life and Environmental Sciences, University of Tsukuba

A new method for determining copper isotope compositions of copper-rich minerals (native copper, cuprite, chalcocite, chal-
copyrite, cubanite and malachite) using a femtosecond LA-MC-ICP-MS has been developed. The standard-sample-standa
bracketing technique was applied to correct the instrumental mass fractionation. Matrix effects found in chalcocite, chalcopyrite
cubanite and malachite can be corrected using the matrix-matched calibration standard. The analytical pt€cisién, (20)
and accuracy were significantly improved compared with those of previous works using a nanosecond-LA-MC-ICP-MS.

The developed LA-MC-ICP-MS method was applied to the measurements of copper isotope ratios of minute copper ore miner
als in igneous rocks (e.g., Horoman peridotite complex) and seafloor hydrothermal deposits (modern: Mariana Trough; ancien
Besshi-type and Kuroko-type volcanogenic massive sulfide deposits) in order to investigate variability of copper isotopic com-
positions in these samples.

The §%°Cu (wheres5>Cu = [(®CulF3CU)sampie! ((°CUF3Cu)y1s7—5RM976-1] x 1000) values of copper-rich sulfide miner-
als of the active seafloor hydrothermal deposits are significantly &€ = -0.7 to 4.0%0) compared to those of the ancient
submarine hydrothermal deposit€TCu = -0.3 to 0.4%0) and the igneous rockg${Cu = -0.3 to 0.3%0). These large copper
isotope variations in the modern active seafloor hydrothermal deposits are most likely explained in terms of a redox-controllec
isotope fractionation during hydrothermal reworking or alteration of precipitated copper-rich minerals. These results also sugges
that sub-seafloor and metamorphic recrystallization effects probably have reduced the original range of copper isotopes.

Secondary malachité{°Cu = 2.6 to 3.0%0) and native coppesf>Cu = 1.4 to 1.P%o) in the Besshi-type deposit have heav-
ier copper isotope values compared to precursor copper-rich minerals. These variations are mainly due to isotope fractionatic
during redox reactions (weathering) at low temperatures involving the preferential incorporation of heavy copper isotope in sec
ondary Cu(ll) solutions. Therefore, copper isotope geochemistry could be a useful tool for understanding geochemical processt
of copper transport and deposition in ore-forming systems.

F—7— R HFENALL, 7 = I B F) LA-MC-ICP-MS, S 554
Keywords: copper isotope ratio, femtosecond-LA-MC-ICP-MS, ore minerals
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Origin of Heavy-REE-rich apatite in deep-sea mud from Minami-Torishima area, south-

eastern Japan

E2 B * ; SHIN Ki-cheouP ; S8 R 11, M @& L A BT 3, R EE 3, i it 4, mA#F—!
KON, YOShIakiL* SHIN, Ki- cheou? HOSHINO Mlhokd SANEMATSU Kenzd OKAMOTO, Nobuyuk? ; YANO,
Nobuhike ; TANAKA, Mikiya 4 ; TAKAGI, Tetsuichit

o IVE e TN T e ﬁ%ﬁfﬁ”ﬁ/\ ZE0T, 2 R BT HUBREREE 2 EIET, 3 AR AT A - BB SRYnEIiksns, 4 BRESE
FetibFZE e, E%Hfﬁ SO

IGeological Survey of Japan, AISTResearch Institute for Humanity and NatutdDGMEC,*Research Institute for Environ-
mental Management Technology, AIST

L7 7 —A5t#% (LU F REE) 2 % < B OHRE G AHEDIAFIPIC 0 LT B0, TFEHADMHENEN TH % jS ST
T [FREDGHER DRI E Nize AREPEFEERET O REEF ¥ U 7HNCDOWTIE, ThETT 4 Uy THA hofktF
SIKEBEYN, TISEAA R VA VEBEYITH S VI MENEINTVS, L LD, KFEHEDILHF T REER
A NEYIAE—TH 5 LIRS WA, \4 ORI BN T X Ol ETH B,

Z T CHERMITIE, ARG D DFER 22T Tz ) AR A - BBV E R & & ISR SEHOR—
) UKo TRIE Nz REEJRICDOWT DI ZHED TV 5, SRIFKL IGIRINE iz REEJE XL D 50-100gFfEE D 7
Uy ayeERRL, ZRZUCOWTHIYIANREER L2202 75 BT ARHIC B % REEF+ U 7 SV DIFIE

ZiRP Tz,

F£9. XRD ZHW I ORIEZ T 28R, REERDSIE, 7oV YA b, Z)bAm 78214 b, £, E
fa. A48 EVBVOS A MDEEINS T EHAHONES T, £z, REY Bl ES P b2EENIE. ALy
T, VY IRE LR REY BEICIEOHMBNSD 5 T L AVRE Nz, REY BKIHOMN T /821 M EHRIE, V VIRE
AR REY IRE L IEOMBZ R LTz, TNHORERNS, 7324 MgV & REY DR A MATH S T EHVRE NIz,
REY RAMHTH %7321 + O REY IREERITHZTT > 72455, 9300732000 pprd REY 7 /3% 1 FHICEEN
BT NSRSz, — )T, 74Uy TY A MaiE 60?170 ppn® REY LA EEN TR, ZTORER, 773X
A MW REY RAMHATH % Z EWNEEMITRENT,

F—U—F: L7 7 =X, BBIEE, 7/8% A b, #5E, LA-ICPMS, Nd[RIAZ{&
Keywords: REE, deep-sea mud, apatite, Minami-Torishima, LA-ICPMS, Nd isotope
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Upgradation of silica rich fluvial sands of Bangladesh: Proposals for alternate uses
Upgradation of silica rich fluvial sands of Bangladesh: Proposals for alternate uses

Rajib Mohammad
RAJIB, Mohammad*

!Bangladesh Atomic Energy Commission / Graduate Student, Grad. Sch. Sc. Eng., Saitama University
!Bangladesh Atomic Energy Commission / Graduate Student, Grad. Sch. Sc. Eng., Saitama University

Major rivers of Bangladesh are carrying billions of tons of sediments from the Himalayan mountain range from the north,
forming bars almost on every river. These bars inundate in floodwater every year, eroding some sediments as well as depositir
more. Thus, almost all the rivers are getting filled with the sediment in course of time. The government of Bangladesh has
undertaken a mega plan for Capital Dredging, for raising navigability of the main and important rivers across the country. But
there is not enough space to keep those dredged materials. Hence, most of the time, the dredged materials are thrown only in 1
vicinity of dredging area. In course of very short time, those materials eventually return back to river bed with the precipitation
and surface runoff. This makes wastage of time and money.

The river sediments are rich in silicate mineral, mainly quartz and feldspar, along with others, like heavy and micaceous
minerals. Quartz (Sig) is the raw material for glass production. River sands of Bangladesh also contain some heavy minerals
like magnetite, ilmenite, rutile, zircon, garnet, leucoxene, pyroxene etc., and some Mica group minerals like muscovite, biotite,
chlorite etc. Industrial use of these minerals are widely accepted. Upgradation of river silica by some physical separatior
procedures like density, magnetic and electric separators, and chemical composition revealed from X-ray fluorescence analys
shows that 60-70% silica of river sediment can be easily enriched up to 94%. Very low amount of Fe, Al, Ca, Mg and absence o
Cr and Ti indicates the probable use of this upgraded silica as glass producing sand.

For industrial use, advance research is necessary for potential use of such silica for silicon extraction or other silicon product
e.g. silicon chip, if the upgradation can be reached more than 99%. The heavy and magnetic minerals associated with silica al
can be used economically as by-products of the process. Mining of this sediment from the rivers will increase the navigability
of the rivers. As dredging is a must in almost every river of Bangladesh, the mining will work as alternative work of dredging,
saving huge amount of money to be spent for dredging. This will also lessen the risk of dangerous flood problem of the country

Moreover, since fluvial sands has been used as earth filling materials for long time and is suitable in many technical aspect
potentiality of using such sediments for artificial islands can be thought. Japan has been implementing several artificial island
where materials like solid waste, soil from mountains are mostly used as filling materials which are not always environment
friendly. Feasibility study for using bulk fluvial sand from Bangladesh as earth filling materials for future artificial islands of
Japan can a better alternative. This will decrease the risk of potential environmental hazards that can be created from sol
waste or hill-cutting. Use of dredged materials from Bangladesh will help decreasing environmental hazards like floods too.
Economical sustainability can be achieved through such reduction of hazard risk.

F—"7— F: Fluvial Sand, Bangladesh, Silica, Heavy Minerals, Capital Dredging, Artificial Islands
Keywords: Fluvial Sand, Bangladesh, Silica, Heavy Minerals, Capital Dredging, Atrtificial Islands
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Iron isotopic composition of the Palaeoproterozoic Hotazel Formation in the Kalahari

Manganese Field, South Africa
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Technology?University of Louisiana

7 7Y HOHFEEN TransvaaRJEEE HotazellB I H % H1 5N\ < VA VEERIE. FRESERIC=DD U HVICE
AT BHIEHET B PR KDEIR< > H VIR CH %, HotazellBD~ 7 ik Es & CRIRERSAR I, HiBRD K& g
EDVEFINCEIN U 72 KB (b A N> b BIZIIFRRHHICE R S Nz, Flz. ZOEKENRD S a—1 =7 2IKHD X
J =RV 7 —AHE L OB E R ENT W5, SKFEMARIGEILE TCIREOBUIERISETH 0 . FRIRERIERIE B D
MR A HEE T 2 72T L TV %, HotazelE DHFHIRELILIK I K U~ > A VBLRIC 350 2 BRIEINAA D HTIC B9 % 5E7 T
WF7E & L Cld Tsikos et al. (2010)C X 2 HEH H 2 M, FRRESLRDRFRINAKIC DWW T Tk T — 2 EE >z L ld 50
B,

ARWHZETIE, FE7 7V AHEREA SN < 2 VHR TERIRE Nz FUIL a7 L, XRD 7347 & T MC-ICP-MS 7%
AW SREINA T 270, Z OFE5 % Tsikos et al. (2010F Lb#ig U7z, SRFEINAADRIE IFAZHEGDRE IRMM-14 1035
d56Fefi TiTo 72,

RINIAATIE DFEH. HotazellE 1A% L TIKW §56Fef (-0.70% L ) WS 5N iz, < A VICE A BICHRNL,
§56FefEld-1.66/5-2.86%0 & FHIIKWME L 75> 7z, 056Fefi & 8k~ > A /b & DBfRN S, <21 > OFELLRED L
ZITHEN T 56FefEMK R B MHMICH B T E DRI NIz, TOFEHRIE,. Tsikos et al. (2010D45H LA TH %,
DED | FIRESIARNEVERFANAD Y V7 L L TOREZE > THED ., I UH Y OWBITEOEEFEN RIS & U
BoiE/z29 3% Tsikosb DEiESH T 3EDTH 5,
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