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Indigenous Microbial Populations Dominantly Thriving in Deep Terrestrial Crust

OHEE R 1 5 sE R 15 SR R
INO, Kohei'* ; KOUDUKA, Mariko® ; SUZUKI, Yohey!

VORI AR TR
!Graduate School of Science the University of Tokyo

KIEHENC IZHIER AR DOMAEYIOERERIMFIET % EHEE SN TV AN, T OEMBOWIZHIHEA TWERLV, ZDJH
RNGHRHINC K 2ERO RO M AR 215 2 O D EARINCINEECTH 2 7072, R/ NRICHIZ 212, &S
EHEHIT 2D TId AL, HUED SR, NS 2 ENERITH S, 72H, H FAisR DR OBICTR WSO R
IR IR A U, I FIKDASRDIRAED HALZER, YIRS AT 220 B 5820 AIFETIERRER DK
537 5 &b BAE R SR EE & NI HREEHE IS BV T, (BKIE T BEFNTE D . BROEENED
5NEWEHIFL 09MI21 DI F/KZERIL LTz, LA L. HEHNC K 2 EREOEELII a7z, HRHIE%D 2009F 05 4
RN O IEZITO. MAEYRHEDLE T % X TOER 2Tz, I MK OLFEBIFBEMSEBIEUC KO AE LT, W
YRR O DTz, MK Z T )V 2 —T 55t L THMAEYIHITNZ5S . DNA ZHiti L, ¥ > AH—#Ic KD 16S rRNA
DIEEES 21572, 979, E O Z R DEdd) 2 —DIC £ £ 8T Phylotypel L. Rk Z1ED Phylotypel] DRk
RZIASMC UTce DIEOEENZ/RT 7 — M A Ty THERIGEC K DEIEE NIz, 2009F 05 2012/F DM D4
Bl 10 5 10° cells/mI TR & & 1D LTz 0 T RAEIANT ORI, 128D Phylotypeh s 5N iz, HiHE%
® 20094FIC Betaproteobacterill OFfE HME L L. Z D Phylotypeld if & /xR N C/k&EZ#ELd % Hydrogenophaga
JE& L Wisd TR TIZ 5 72 20114ELIRE L Nitrospirael" I OMIE NV E U THE L Lz, & 5IC. Nitrospirael]d Phylotype®
FRBMR, BB 00— OREEE RO RS & LS % T & TN LTz, B TE S LRI, Bl & (3K e
B K G HER L 22 RN B e BB AR R S e, AA ZAD T Y LEILT A MY Ak OfERS O Rk
HIcE i Uiz, £, REHROEE 7 o— b, S 4km O EROH FKRMERD SR E Nz PR
B /n—2eibE3 Ebhofz, TO NitrospiraelIc &9 2 M IEH FERZICHEIG U, KBERGRNIC @i 4B R
THMEMORFEEN N EEZ BN S,

F—T— B WA, (ER S AR, 16S IRNARHRAT, SRS, 7Y LELT A YA &, 1A danla
Keywords: subsurface microbiology, granitic basement, 16S rRNA gene segeuncing, Mizunami underground research laborator
Grimsel Test Site, deep biosphere
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Novel Lineage of Archaea Dominates Inside an Inactive Deep-Sea Sulfide Chimney

P TR R L T R R ok EUNE 2 HRE FHROREDR 3 BR R !
FURUTANI, Hitoshi'* ; KOUDUKA, Mariko! ; SUNAMURA, Michinari' ; KATO, Shingd ; NAKAMURA, Kentarg? ;
SUZUKI, Yohey

VHOUR AR EBH AR ISR, 2 MV ATBAE NI E ARSI N A A U Y — A > & —, 3 WINATBGE NI ET S B R pR
(JAMSTEC)

IGraduate School of Science, The University of Tokydapan Collection of Microorganisms, RIKEN BioResource Center,
3Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

SIEFALYIOR M THMMDEE LTz &9 2 ZmEHEHE, TRIEERUKE B Z IR DG E L TENIRL TV 5. BUKiE
BE RIS, BV OIAIRR IS ARLE LT EM D BB (EERERIC/E RS 5 T LIS NS D, #IHAHERIC S 72 -
TR TCIBRIRIC B TIABEE DN T2 0, A O IR ERENTZ o 7. T4, H N EMBICRE & SN S MBS ELR
BICHEMDER T 2 EHHOMNMCES> TETWVS. TO0, BTN TRBMIEY & ORISR U 72 MEY D
HEL, &EHLY) EAHEAEH S 22 A9 2 nl et @, AEMFE LI B 2 BRI OREI ORI D E D Hh b 7%
3% EZHMNE LT, HBEEVKEFLICTER LIz EEYNCE R LTt 21T 7z TNE TA ¥ FEEE KEEDRE
M EEVKE IS B0 T, BUKiGEIDME L L 7e SR LRGSR T v R F L= —NEOMAEYIRZENM TN TV 5D, |l
# T NitrospiraeM ORIE D E G Uiz—7F, %E TI3E S Lah o7z, Nitrospirael™ O & 65 8k 872 @ 1 5 s Kk
HROGETRIE SR TE LT 5720, ERREZHOMNCTZ T LREETHS. SEMIEYFEATDOMAEYIREEH
BT RO R TS FIC K > THEE NS D, KFEFEDATIE TR LS M L TWaERWy. 22T
ARFZE CLESEITHZE LRI U KREPEDRER U 7 F F I 7ICBWTT Yy RFLZ—%8I L, Sz 8iram, MAey
LRI 2R Uz, E9RR X fRalT, EETNE FHMBIBRB XU 3OV F =080 X Baotnic ko, WD SIE
ICEEHHL (CuFeS2)E, HPkILE (FeS2) #REALYIEMFLLITIRICH L, WEbZIE & A EBILINAEIC K D4 U5 8
Itz EbiRNT EBBHEMI > T, R ORBEMEA 70 RYJVTHID H U ikl b TRk LY o ik Lt
BIEIC K D ER UAER, NIBEZ <A MTH DRI TH > 72T ENERTE . RICHILDOXED S DNA Z il
H U — 7 P —7Z2 Wiz 16S IRNABE R FRIVINICHE D K B Rt 211> 72 & T A, SMIIT Nitrospiraelid
MEAMELE LTz, FEIAREZ LICARITIREHIFEOBIG D 33%E @<, TOEFIZERPCRIEICKZHETD
YR, R OER, 5, T OHMEO KA Deep-Sea Hydrothermal Vent Euryarhaeot@@HVEG) 125y
¥E N7z, DHVEG6 DIHIHDRMEHC DV TIRIIEIC K2R/ ziTo72 L 25, B~V 7 F I 707y RFL
Z— T35 M7 DHVEG O 5l I HREDOZUKIE H e RE D HERTY) I 513 5N T % DHVEGS 7)V— 7 L1358
TR RMERIEKT 5 2 LD, BEFIEYINERICHEIL LTz 7V — T Th 2 RN 5 5. f%l%%fﬂ]ﬁ@éj\?ﬁ & NEkE O
BIZ¥E% 728 SYBR Green T HOMAEYIRINIA O DNA ZHOEREG L, HEHL —P—BEMSEc ko gL ke C
%, FAPILEOZERR> R AN YRR T 2 DR T E /2. DL ED S Nitrospirael™ O X FE LV ZZ B RS
T, DHVEG6 O il 38 e i T2 Zhhiibd)s & OMEMEFICHES L THD, FREICEaNARETHS T
EHIRBE NI, TS DAY AR ERF O-BIER LY & A O EFR O RZ 6T 2 TEEMED D O, FIHAA: it
FICBWTEBLRENND L5 EMNARENS.

F—U— R Rl EEVKE I, SR ik, HHlE, DHVE6
Keywords: deep-sea hydrothermal vent, metal sulfide deposit, Archaea, DHVEG6
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Deep Carbov i 5 Sk L
Anoxic Fe-oxidizing bacteria are using deep carbon in hot spring environments

MNP R AE L REAT !
KAKEGAWA, Takeshi* ; TERAJIMA, Shogd ; NARA, Fumiko!

AR EREBEBR AR, 2 BAEK, 3 BER
!Graduate School of Science, Tohoku Universitghoku,3tohoku

Oku-oku hachikuro hot spring is discharging anoxic, CO2- and Fe-rich water. Hot spring water is flowing in distance from
vent forming carbonate terrace. Various forms of aragonite (bundle of needle shape, radial aggregates, plate, etc.) compri
terrace. Those aragonites are most likely formed by inorganic processes. Near the vent, significant amounts of iron hydroxide
are precipitating. Microscopic and SEM observation identified two forms of iron hydroxides; iron hydroxides covering sheath
and stromatolite-like aggregates. Fe-rich precipitates disappear with distance where cyanobacteria start to form mats. Stak
carbon isotope compositions of Fe-oxidizing bacteria are similar to that of cyanobacteria. However, radiogenic carbon isotops
compositions are significantly different between Fe-oxidizing bacteria and cyanobacteria. Cyanobacteria are using atmospher
CO2 with abundant 14C. But Fe-oxidizing bacteria are using dead carbon derived from deep underlying rocks rather than atmc
spheric CO2. Those data may constrain carbon ecosystem of Fe-oxidizing bacteria in anoxic hot spring environments.

F—"77— F: Deep Carbon, Fe-oxidizing, hot spring
Keywords: Deep Carbon, Fe-oxidizing, hot spring
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HOOTEHRGMEIC K O I E N7ciz b b 5 7 O EHERYITRERIC 1T % X 2 2N

A FL— MNERICB S I 20AEYR L

New Contamination Test Revealed Microbial Activities Related to Methane Hydrate For-
mation in the Mogami Trough

Frlel 2R 1 R SR 2 SR R L R REL S AR B3 SRR !
KATAOKA, Tomoyasu* ; YOSHIOKA, Hideyosht ; KOUDUKA, Mariko! ; FUKUDA, Akari® ; MATSUMOTO, Ry@ ;
SUZUKI, Yohey

VORI AR/ TR, 2 M ATBOE N SRR B TFFEAT, 2 BIIARSE BHSE - RIS RS
!Graduate School of Science, The University of Tokydational Institute of Advanced Industrial Science and Technology,
3QOrganiization for the Strategic Coordination, Meiji University

AR UINA R L— FOBEGEREZBH 5T B 72DIcid. IHEHEREY P OMAYIE#IZH5 C EWNEETH S, KE
INA R L— MEER T, MEYTBRODEVEX N> a7 ) > 7 THVNA RL— MNERRBIE 7 2 A M Z2E T E0
72, MAEYERNGAIIZO—2Y) — a7 NIV V20BN D %, (EROS—=T )V — Rt — X7z H
W B TGRS T, SRR OREZ — IR B IEMEICTHERZIEET 2 AR TH > e AR TIER—2 Y —
a7 NUIVEHCTER E T T ORENA FL— FDIRIGES 5 HEREY) 2 HRUCHRIZTT0). SNEX THREHI T
INTWaED S TKEHHDE S L—Y—ETH S 7 I/ Gz VT, i TR RrE R HMniL O 2 Hig Lz,
Z UCIGSYE 72 IEREICHHRE U7z 1T MUEYIRESRRHRUANT O X 2 2 A BOE PE ORE 21T EEYI A IR 5 2 % 502
ZEHli U7z SEHIEKICEIMUZ YT X/ G REIREE. T 8 X 10° ppb TAH) 2 + 100 AN THIEIT E., mdiiik s 1
NI T4 — HPLO)IC KD T 2/ GIEOER FIRM 0.03 ppbTh > 7z7z8d, RIlFEIK 1 ml FHADIRIKDIERZ 0.1 p
| £ TR 2 T &M TE T, BMEBIBISD S IHEK ARSI MAEYIDEE 5 X 107 cells/mIfF{E Liz/z&. MAEYIHIRY
ORAZHER 1 ml B0 10l LN)VTIMETE 5 T L Z BT %, 16S rRNAELS FARHTIC X 2 A VIRt I35 5
DWW EEHT I Gammaproteobacterfl O Shewanelldg . Listonelldg. Vibrio J&ORIFEDME S L7z, 1EROEVEET
F NS OMIEDM T Niah - Too BIERAR TR ER a7V v 7T b NI R I B IFIES %
Chloroflexi[']**, /NA R L— MG 2 HERY) CE GV S N 2 ARG ERED JS1° NTB2 DERRICE S L7z, i
SRR IO THIE UTe X 2 D AERGETER . BERE IR R S HRHIE KD B DG ROEE 2213 T e, CO, BTkt
FUITERE L OB R ENT ., FHIEOEEZKM L TWREDEEZOND, FFEITANIHERELT, N FL—Fh
OHLFT DA OHEREIE. FELRVED KD COy EITRIRD X 2 VERGEMENE <. T OWEIC I 2 W AEYiESE)
MAZ L DOMIAIRE TR > TAZUNA FL— MERZBTELH#EITL TWVS T EARBE NI,

Keywords: Methane hydrate, Marine sediment, Contamination test, Microbial community, Methanogenesis
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HECRAE I D~ > 7] BRI 8 2 A YRS _ :
Dense microbial community at the surface of manganese nodule formed in ultra-oligotrop
seafloor

FIf SN b DAk B2 2 GEEY shi 3 8K B2 3 Rtd sk 3
SHIRAISHI, Fumitd* ; MITSUNOBU, SatosHi ;: MORONO, Yuk? ; SUZUKI, Katsuhikd : INAGAKI, Fumio?®

VIREBRA, 2 S RN R, 3 e e e g
'Hiroshima University?University of Shizuoka?JAMSTEC

HBERBEOMAEEER FOMWEICRSNE I VA VMBS DOWT, ZOMEYN - (L ERHEIEIASMCT 37280,
|IODP Exp. 329CHEE S NIzidkl 2 W TG 217> 72, 2O~ VA VHBUE, FREOEEMRS L 5 7% 2 gEHEREY)
TIERENTHED, ZO(LEHBCOHRIIE R E0 SHPKERTH 2 L EZ BNS. BEDEZ Wz u-XAFS OFER D
5, TORVHVHEDFIZ 6-MnOy &7 —H A I 5EB T EARENTZ. £z, HEIERRIOSNE 5 IRMUNEE T
VDO EHE RN LERNE S, —Hicid@u~ A VBEENR SN, UV HBOIEERIZ 0.3%WEETHHMN, T
PUEEOHER & © B 10 % &0,

C ORI BIERE NIz YI /2 SYBR Green ICRGB LTS LIz T A, <V VMO 0.5 mmicE
WA ED MR K 0 & =HZ E @ EAVHIBA L7z, #1400 bpz iS5 & L7z 16S IDNAEMTOFER, <>
AR AER T 2 EREEE CEIEME - HlED OMBRIZERIMEEMOZ N e KEL B EZ->TED, U VB
R ERERBEZ IR L TV T ERENE. UAVHBICR SN HIEMEOZ 3t REtmcdo, B
MOV HVBILE RS Niah o, —J7, dflEOF L AL IE Marine Group ICJ& L, Frc~ > H HIER T
& Nitrosopumilussp. DFIEWN @ > Tz, THET VEZ 7 BILIC K > THAIZRER#ZTT S HHIETH O, ZOfGEHIC
2N T £ 5 IVF A F o X—EHEE LT 5.

HEREOFMATEHRER FOWE TIEE T R F—D0RZ LTV, Nitrosopumilussp. i3 i TIERWT VBT i
FICBWNTEHNREHDRETH S 720, VA VHBO X 5 HIEERIC B OERICHET 2 L E25N5. £
LT, Nitrosopumilussp. D& U= GBI EREBEYOE - RF—L 52 & T, IV VHEREOMEY
BENEFICE S EZ>TWB EHEEEINS. BIHIO~ A VBIEMEME 2TV FHt Fo 4—E8Z2E >TED, £
NP VA UBIICEERREE R LTS T EMD, Nitrosopumilussp.h¥< > 7 > BB RIS BES- L TV % AT HENE:
EEZHNS.
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BETF g 35U B HERW) 2 5 [HIBUK I D L S5 OTA I E A HY) & OREfR

Relationship between arsenic dissolution mechanism to organic matters in the marin
sediments from Kumano Basin

E0H WA I R A S R sz H154 2
YOSHINISHI, Haruka* ; FUCHIDA, Shigeshi ; MASUDA, Harué ; TOKI, Tomohirc?

VRBRI S REEREE G AR R W BRI, 2 BRBROR AP
IDepartment of Geosciences, Faculty of Science, Osaka City Univeisitgulty of Science, University of the Ryukyus

RS EHREY IR T 5 T LS N TV, AL TE., RO REE A = X L 28G5
728IC 10DP Exp.315¢ Exp.338Ic & > T C0002 (Fe¥FifF#L). C0021- C0022 (ffhifk) THINE NizidflzH VW TrHE
RS REC LIGBI LTz, RIEEYIORK & DBRICDOWT M5 Uiz,

C00021th15 (0~1000mbsi (mbsf=meters below sea floorcid, BIBR/KHO v ZEEIZ 100~200mbsfic h i TR
BENU. &KT 400ppbic 7572, 200mbsAE T 100ppbﬁﬁ%¥zfa’:f’9“7a\ 300~400mbsfic 3T 200ppbx THEhNS
%o A00mbsAE TR ZHild. 600mbsAEld 30ppbAin CIEIEF—EICR 5, HERYIH O v FEiERE L 5~13ppmT.
FFIC 300~400mbsfTlE 10ppmZZiZ TV %, HEREYIF CIREREZLICPE S 2isrs L RIRE O - AR S5 hah-o
7zo

CO00211l1 55 Tl& 0~150mbsfE Tl& 0~15ppbTiZIZ—E TH % H 200mbsfTHJ 100ppbD ¥ — V72 & %, FI-HEREY)
Db EJEE S 150mbsfE Tld 5~10ppmTdH %A% 200mbsfT 23ppmé., EHWMETH - 7z,

CO00221li 55 Tld C0021li 55 & [AIREIC RIFR/KH D b £ IE 0~120mbsfE Tld 0~15ppb TIFIF—E TH 5 H 120~
150mbsfC#J 100ppbD ¥— 7 & & %, Z D% 200mbsLiFlE 30ppbAii TIREIC X 22k 7m 0 HEREYIHh O v 2R
1d 3~12ppm TEHEIC K B 23R <, X5 DEMNREL,

— RIS KD & 2R 1.7ppbTH %, AWIZE THIE L IZRIBKHh O v EREEIZHKTO e BEE LD & @<,
EZICEONEIRT %, S e BV AR BRBEZ RIS K » THERYI D S EIBUKHICIA Lz 2 & 2R T

CO0021l1 55 Tl 0~500mbsfT pH A3 R B IC DN ZDAEHPESHEND D %, KIS KB HROLEZEET S
728 AsICl Z VT pH OB ZFINR% &, pH=8.3(1iE TREIAINT 2 T LW o Tz, SRIBIEY) - /KB (LIS L
TWBLE (LB 8BS FIcB O TS LHELEBIC D . RIBUKPAALT 2 2 LSRN TVEDT, T08
FiCHRBOIENC % £ EZ 5N %, C0021 CO022ii5i Tl pH & b FRIEEIIEBERA R0,

i 7z Rock Evalit:7z AV THERYI Fh O # O AR DIRE 72 29 Tmax iz fIE U 7zF558,. C0002i 55 Tid Tmax @{E

FWVEEIT (425~430°C) MIBR/KH DO RBEDNEL 25 T Do iz, TOMRETIIHEYIDEEY) & <RI
ﬁfﬁé N5, ULleh> T, ABEYOZBUC E > T RIEZHERY A S BIFUKRICEH U 7e e D %, C0021t (0~
200mbsy TEFEFRIC. TmaxfED &V ElR CRIBKP O RBENE < X5z, —75. CO022Hl i TIIHERY DFRL &
CROAEMICIEBERN RS NE N > Too ARV ORRGHETE & v FEOTEH & DBIfRIGT S OMETNETH %,

F—TU—F: b3k, I, 10DP
Keywords: arsenic, Kumano Basin, IODP
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INTGA DO EEEL VDA FY T =AY EHOEH LWV EhETORRE _
Development of Eh meter based on the enrichment and speciation of arsenic and seleniu
oxyanion in barite

RO B 1 5 vk 2K 2
TOKUNAGA, Kohei'* ; TAKAHASH]I, Yoshio?

VIRE R EHAIIE R RS o A T WAL, 2 GURYE KEABE AR i 2Rt BRI
! Department of Earth and Planetary Systems Science, Graduate School of Science, Hiroshima Ufidepsityment of Earth
and Planetary Science, Graduate School of Science, The University of Tokyo

It is possible that the distribution behaviors of redox-sensitive elements between water and authigenic minerals can provid
information on the oxidation state of the element in the coexistent water during the deposition of the mineral. Our previous
study showed that barite-selenium oxyanion system can be used as a reliable redox indicator for oxic-suboxic boundary becau
the selenate/selenite (Se(VI)/Se(lV)) ratio in barite was primarily correlated with that of the ratio in water. If the method can
be applied to other barite-redox-sensitive element systems as well, single barite particles can provide more accurate redox i
formation on the environment where barite precipitated. Thus, in this study, we focus on arsenic oxyanion as a coprecipitate
trace elements because arsenic (As) is dissolved in water as arsenite (As(ll)) or arsenate (As(V)) ion under suboxic and anox
conditions, respectively. If barite can incorporate both As(lll) and As(V) as well as Se(IV) and Se(VI), the As(V)/As(lll) ratio
recorded in barite may possibly reflect the ratio in water, which consequently indicates more accurate redox information whethe
barite precipitated under oxic, suboxic, or anoxic redox environments.

Coprecipitation experiments of As with barite were conducted under various pH conditions (pH=2.0, 5.0, 8.0, or 10.0) to
investigate the influence of the oxidation state on its immobilization into barite based on the speciation of As in barite and watel
phases by As K-edge XANES and HPLC-ICP-MS, respectively. These pH conditions were determined to assume the variatio
of As species in water: (i) As(lll) are mainly dissolved as H3AsO30 from pH 2.0 to pH 8.0, and H2AsO3- at pH 11.0, while
(i) As(V) are mainly dissolved as H3As0O40, H2AsO4-, HAsO42- at pH 2.0, 5.0, 8.0 and 11.0. The results showed that both
As(Ill) and As(V) can be incorporated into barite depending on their species in water at all pH. These trends are also observed :
different chemical composition of water and/or saturation indices of barite. Based on the laboratory experiments, it is suggeste
that barite-arsenic oxyanion system can be used as a reliable redox indicator to estimate the As(V)/As(lll) ratio in water. More-
over, we can estimate absolute Eh value based on the As(V)/As(lll) ratio in barite if the oxidation state of As in water was under
equilibrium in terms of the redox condition.

Natural barite samples collected in Tamagawa Hot Springs (Akita Prefecture in Japan), where the headwater was very acid
(pH 1.2) with high As concentrations (10Q@®/L), were also analyzed by micro-XRF and XANES to investigate the applica-
bility of barite-arsenic system as a redox indicator in natural systems. Ogawa et al. (2012) revealed that As predominantly wa
dissolved as As(lll) in this area by anion exchange method. The results showed that As in natural barite can be detected by tf
micro-XRF-XAFS technique and the presence of As(lll) species in barite, suggesting that As(V)/As(lIl) ratio in barite reflect
the ratio in depositional water. Thus, a good correlation between laboratory experiments and natural analysis suggested th
barite-arsenic oxyanion system can work as a redox indicator to estimate Eh range where barite precipitated and can be appli
to environmental systems where As was incorporated into barite.

Keywords: barite, selenium oxyanion, arsenic oxyanion, redox indicator, XAFS, distribution coefficient
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/A Fuadpb¥ A+ (CaCO3.H20D A gkt 731 A VAR KIS A DK E 2

WIETICIAY T _
Formation condition of monohydrocalcite (CaC0O3.H20)

L BT L D T B HER R TN SRR R 2
FUKUSHI, Keisuké* ; NISHIYAMA, Risa® ; SUZUKI, Yuma' ; FUKUMOTO, Hiroto' ; MUNEMOTO, Takash

LBIRRE, 2 AR 15 G ek
IKanazawa University JAEA

T/ NA Faiby A+ (MHC) i CaCO3. H2QDHH A & DIRIE IV T LD—DTH D, AIVTA T 5d5 A1
FOHELGEM E LTHIB NS, HIAFUCBWTIIIEN - 1m5R - M KICRE SN B H/KRRICZ DD RED 5N T
%o —MRINCHKERBIIC W THERNED 5 NS M OIEIIZEIE V. LML, MHC OIAfRIZIZ 10777 TH O, Zh
1 ETARRIE DBV & 13V 2750, Tz & Z IR s 3 2 REVSIEEEIEY O > 74 Ly (CaSQ) DiAfRE X 10746
BETHH MHC XD & 1000158 KEVDTH 5, HE. FHTIEMRIE D EWOIEYI Tl MHC DME/KEREE T O A4
WKRWEENZDIEAS I ?

MHC I3 KA TIIFHIHETH S M, FRE TN HICEKT 2 T P TE S, BARMIEZHKITREET S 7 L
(NayCQy) ZIRINT %7217 T MHC 34T %, H/KIEHER R DIV AF v —ThHBH,. TOHIBIILTTLEDE
BEEBICEENDIY TRV T LD MHC ZERE B3 72DICHBERRTTH B BB EINTVS, —hH. T %Y
7 LSS EOHFNC K D MHCIZA DAL T LIFTERV, B, MHC OERICIER TR T LWL TN DT
AIM?

H$H 51 CaCl /A, MgCl, AR, NapyCOs IATRZ MR ITIEE THA G DR, KRBV Y LOBKREREITS T
& T, MHC OGN ERET Uz T OREE. WIHIVAIRD 71V 7 LEEDIRIBEE X D & @, XTI LD H %
BREFEL TV REEIC MHC BWERKT 2 2 2Rz, ZDBRICKISAERIE. MHC & &K 73D LRI (+
AT RFA R MgC03.3H,0) I U CHIC o Tz DL EICIED K & MHC OAERSEME. /KIATKRD S MHC Z4 /LS
BIDICHIVT T LEREMEEENED L. GRS T 32w LR (MgCO;.nH,0) BVER TE A58 S T A
TZ%,

DLEDRERSIED S, ERLORMICEZ 2 T EMNAREE 755, MHC BAIRTAIRED M DS, HiEEREE EH
KR T %7 NREEIITARED @ (R AT R A S OVAMRIEIX 107°3), Uiehd > TERT B30 X 5 7%
HOKBREDAE L ENBDIEA S,

ZHLZLEH SN MHC DI ZMED Tz > WFIE T 7 A7)Vl (B2 DIVERKDFHIKIH) OWAKERY)IC MHC %
ROz L TH 5, MHC IZEILDHERESEICIIAFEE LRV, mEDISIINC BT 2EEICEEL T3, MHC OfF
TR EDOFSINCZ T T AV OKERERNE D 5 12 T L ZRE T 57122 5, AR TEN A RSN 2 VS
T T, #EBWOT 7 A7 )IVillo/KEZ EENCIEITT 28008 K%,
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Spatial distribution of chromium enrichment in 3.2 Ga Moodies BIF, Barberton Green-
stone Belt, South Africa

AN b R 30 (ol 85 L 81 a2
ISHIKAWA, Ko '* : OTAKE, Tsubash; SATO, Tsutomt ; KAKEGAWA, Takesh?

VBB R ARG T2EERt BRIBIEER S A 7 LRI, 2 BAb R AR AR A R i
IDivision of Sustainable Resource Engineering, Graduate School of Engineering, Hokkaido UnivBrsjtsrtment of Earth
Science, Graduate School of Science, Tohoku University

Geochemical data for ferruginous chemical sedimentary rocks (e.g., Banded Iron Formation: BIF) have been used to unde
stand surface environments on early Earth. For example, enrichment of Cr relative to Ti in BIFs that occurred “2.48 billion years
ago has been considered as a result of the chemical mobilization of Cr in acidic aqueous environments due to sulfide oxidation a
ter the oxygenation of atmosphere [1]. While the Archean sedimentary environments studied in most previous works are limitec
to deeper settings, the 3.2 Ga Moodies BIF in the Barberton Greenstone Belt, South Africa also indicated that Cr was enriched i
the BIF and was therefore chemically mobile in a shallow marine environments [2]. This finding could be significant because it
may indicate the oxidation of, at least, some parts of the ocean and therefore, imply the emergence of oxygenic photosynthes
However, spatial distribution of Cr enrichment in the BIF has not been well understood because the data were obtained fron
an outcrop and an underground mine. Therefore, the objective of this study is to investigate sedimentary environments and C
enrichment of the Moodies BIF at another locality.

Stratigraphic correlation within the Moodies group was confirmed by the 3 quartzite marker beds and 1 basaltic flow under-
lying MdS2. In the previous study, geological survey was conducted MdS2 at Moodies Hills (MH MdS2). We conducted new
geological surveys at 4 sections of the Moodies Group: a stratigraphically upper section than the previous study at Moodies Hill:
(MH MdS3), and 3 sections at a different locality, called Gate of Paradise in the Eureka syncline located “10 km northeast of
Barberton (GP MdS173). BIFs were recognized and sampled at all the sections, where the predominant rock types are sandstc
and siltstone. Whereas the BIF at MH MdS2 and GP MdS1 are overlain by silty sandstone and sandstone, the BIF at MH MdS3
GP MdS2 and MdS3 are overlain by siltstone. BIFs in MdS2 were the most developed, composed of3biol &nd continu-
ous Fe-rich layers. Petrographic observation of the Fe-rich layers shows that the reddish layers are composed of microcrystallir
quartz and fine grains of hematite (74®), and that the black layers are composed of large grains of magnetiten()50These
observations indicate that they are typical oxide-type BIF and therefore were originally formed as precipitates from seawater
Although chromite, which is a host mineral for Cr, was found in both BIF and clastic sedimentary rock (e.g., silty sandstone)
samples, chromite in the BIF was always overgrown by magnetite. This observation is also consistent with results from previou:
studies. Bulk chemical compositions of the samples were analyzed by WD-XRF or ICP-AES. The Cr/TiO2 ratios show that BIF
at GP MdS1 was enriched in Cr while BIF at GP MdS2™3 and MH MdS3 were not enriched in Cr. MH MdS2 is more enriched
in Cr than GP MdS1, which corresponds with the enrichment of Fe in the BIFs. The results suggest that both Cr and Fe wer
chemically supplied and co-precipitated from the ancient seawater. The results may also imply that oxic ocean were limited a
very shallow parts such as sedimentation level of sandstone.

[1] Konhauser et al. (2011) Aerobic bacterial pyrite oxidation and acid rock drainage during the Great Oxidation Event, Na-
ture, 478, 369-373.

[2] Otake et al. (2013) Chromium enrichment in sedimentary rocks deposited in shallow water in the 3.2 Ga Moodies Group,
South Africa, Mineralogical Magazine, 77, 1901.

F—U— R FRREELE, 70 L, 71 LERE, 78—/ 8 b VR, PRI E LY
Keywords: Banded Iron Formation, chromium, chromite, Barberton Greenstone Belt, surface environments on early Earth
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Comparison of Adsorption Behavior of Molybdenum and Tungsten to Pyrite Under Re-
ductive Condition

WL T e FER
WATANABE, Yusuke'* ; TAKAHASHI, Yoshio'

LERGURA AR AR 7 R th BRI
!Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo

Molybdenum (Mo) and tungsten (W) belong to the same group in the periodic table. They exist as molybdaté (Mo@
tungstate (W@*~) in modern sea water respectively, and have very similar chemical properties each other. It is considered that
the environmental behavior of both elements depend on redox condition. For example, the crustal abundance of W is almo:
same as that of Mo, while the concentration of W in modern seawater is 1800 times smaller than that of Mo (molar ratio) (Sohrin
et al., 1987). It is considered that adsorption to ferromanganese oxides is one of the most important removal processes in s
water (Kashiwabara et al., 2011; 2013). On the other hand, it is possible that sulfide minerals such as pyrite controlled the
concentration of trace elements including Mo and W in the palaeocean unnder reductive condition. Moreover, in some ther
mophilic bacteria fyperthermophilic archagavhich inhabit in hydrothermal environment, W enzymes are substituting the role
of nitrogen fixation performed by Mo enzymes in the present living things. Thus it is possible that solubilities of elements and
essentiality for living bodies are related to each other. However, the solubilities of Mo and W in palaeocean are unclear becaus
few studies have been conducted about adsorption behavior of Mo and W to sulfide minerals under reductive condition. In thi
study, adsorption experiment of Mo and W to pyrite was conducted using anaerobic chamber which can control the concentratio
of oxygen to clarify the adsorption behavior of these elements under reductive condition. To estimate the distribution coefficien
(Kd), adsorbed amount of Mo and W were measured by ICP-MS, and X ray absorption fine structure (XAFS) measurement:
were conducted to study adsorption mechanisms of these elements to pyrite.

Concentration of sulfide ion £S), pH values, and ionic strength were controlled in the adsorption experiment. Under the
acidic condition (pH= 4.0), Mo was adsorbed to pyrite better than W, and the adsorbed amount of both elements were decreast
with increase in pH. It is suggested that both Mo and W existed as sulfide species both liquid and solid phases from the resull
of W L3 edge XANES and Mo K edge XANES. On the other hand, in the absenc& oft®th Mo and W existed as oxygen-
coordinated species in liquid phase, while only Mo absorbed on pyrite as sulfur-coordinated species. These results suggest tt
Mo is adsorbed on pyrite strongly by forming inner sphere complex as sulfide, while W is adsorbed weakly via outer-sphere
complexation.

Our experimental study clarified that Mo is adsorbed to pyrite to a larger degreee than W, which is the opposite case to dis
tribution behavior to ferromanganese oxide. In palaeocean environment, we suggest the solubility of W was higher than that o
Mo, indicating that the solubilities of these elements were varied with changes of the redox condition of earth’s environment, anc
it is possible that the difference of solubilities affected the essentiality of elements for living bodies.

F—U—RBVT TV, BT ATV, X KRR, W28, /8154
Keywords: Molybdenum, Tungsten, XAFS, Adsorption behavior, Pyrite
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Biotite-vermiculite mixed layer minerals from eastern Fukushima, Japan and their Cs-

sorption behavior

g sElh o A TR H R T L Ve i
KIKUCHI, Ryosuke* ; KURAMATA, Chisaki' ; INOUE, Sayaké ; KOGURE, Toshihird

DIRGUR AR BRSBTS T R R 2R S R 2 E K
!Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo

JFREHERIC K > TR E N zigE o7 L (Co) &, BRI/ ET 2R LI Was U, Z DL - B8
MIZ5NTWS, kLI Hh T8 mk L7z biotite (RERP) 1 CsERED @V LA ZiL T Lic < <, it
% CsZHRrER YA MCEERT 3 EZSNTVS, —/ T, WERIEBOZ I3{EME - [EmPIReSROEI S L
THH., ZNoAEILT % EFLC 5V T biotite & vermiculite DIR S BN & 75> 123N EEICEEL TV 5,

AHZEE 1) fmERICIFES % biotite-vermiculite (B-VYESEIIMN ED K 5 Rz £ DI TH 50, 2) ThH o
SN ED X ST CsZRET BDD, D2 H5EHSMCT ST EZEHNE LTV,

RERCHW S B-V IR A TE YR BV NEFHT N O RS TR XA e B A OB BIfkE h S A U 7z, [l UEIEL
L L EHEOFTED 5 AR FED biotite 2 &, Fi/x % EULIRRED R 2 fi Z 72,

T O B-V BB EIY ORI S M T B 7, /AR B OFAR X SRIEHTORIE & 4D XRD ¥ 2 a4
L—3< 3 > (Sybilla, Chevron Energy Technology Compaiyjt- 7z, 2 FHDEDRAGINEEZ KT INT A—2 2 Z{bT ¥
DD, XRD ¥ 2 b—r 3 VLK eIRMEEIGIME L O 280K T & T, ZORMSIREOR 2Tz, Z Dk
R, FAUCEED SRS NidE o EbEREOE D (B2, HEPFRREEOEL TOEIL) IcX>THRAE% B-V
JEDIRGIREEICE S T &R E Nz,

/ﬁtk CSClATR & #Efih ¥ % T & T Cs Wi X ¥ 72 Jaft biotite it FlD XRD /82— 72 illi@ U, stk & [FkEIC
VIalb—YareDREITo T, TOE. LU LERD XRD /32 —&, 171 CsHE & N7 IREEIC
BWTE vermiculite ENDY 2T LOR D AT NIGICATEANZFET 52 L THIHTE o £ LT OREEM
HAADF-STEM IZ K 2 flEhH D Cs i DEEESN b & Nz,

F—U— N WEEFEE, Y L, BERE, XAREET, BUL, BT

Keywords: Fukushima nuclear accident, cesium, biotite, XRD, weathering, mixed layer mineral
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An experimental study on the correlation between chemical weathering rate, physica
weathering rate, and rock hardness

Bl Ik
YOKOYAMA, Tadashi*

L RBROR AR A B B A 2R e MR AR 7 E
'Dept. Earth & Space Science, Osaka Univ.

Weathering of a rock in stream water often progresses by interplay between the weakening of grain boundary due to dissolutio
(chemical process) and the detachment of grains due to abrasion by water and collision of other rocks (physical process). Roc
hardness is expected to be a controlling factor of these processes. The purpose of the present study is to understand how
chemical process and physical process are correlated each other and how these processes are affected by the rock hardness. 1
Berea sandstone samples differing in hardness (Leeb hardness) were prepared. Each sample was soaked in water and a ball
repeatedly collided, and the way at which weathering progresses was monitored. Total weathering rate (physical weathering ra
plus chemical weathering rate) was determined from temporal change in total weight of the sample. Chemical weathering rat
was determined from temporal change in solute concentration in water. Physical weathering rate was calculated by subtracting tl
chemical weathering rate from the total weathering rate. The results showed that total weathering rate decreased with increasi
rock hardness. The quantitative ratio of "physical weathering / chemical weathering” increased with decreasing Leeb hardnes
and the physical weathering rates were 4-371 times greater than the chemical weathering rates. The physical weathering rate w
found to be exponentially correlated to Leeb hardness.

F—U— AR, PrEafL, S A s
Keywords: Chemical weathering rate, Physical weathering rate, Rock hardness
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pH 2-4, 5-55CICHIF 58k OK) BRI D@ L imiIntse
A kinetic study of the formation of iron (hydr)oxides at pH 2-4 and at 5565

TRy PEFB 1 Bl L g s
NAGASAKI, Sagakuni* ; YOKOYAMA, Tadashi ; NAKASHIMA, Satoru*

URBROREAR A B AR HIBR A A

!Department of Earth and Space Science, Graduate School of Science, Osaka University

HBRER BRI I, % OK) BIEMIDIAS AL THED . ZOLERGHEERPIERE, # OK) Btz N LiE
BEEMEHIN TV S, 8 0K BIEYE. Saiyho Fet 2 Feét o, Bk (Fet — Fet), KRl fEb
Ir EOMEREERTERT %, AW T, 18E Fet D DEUKBEEYIAVEK T 2 RIS DW T, RIERA A U HOE N
pH DEWY (pH 2 - 4) DGEEIC NIE B2 TNz,

9. HERCTORIGHEE RIS T-DIC, FeCl ZHUKICTARE B, Febt 100 ppmDiATHZIER Lz, T DISIR% .
15, 25, 35, 45, 55C TS E Tz, 25 CICBW T, MFRIERDIAEIRD pH & 2.7 ThH > 7o, Kok & I 22X T
WA Uz, TOEKS 7% pHDZMLIZ. TA1E Fet OKFT (HT D) —717 Fe(OH) —[E{A Fe(OH), &\ 5 RISHHETS
T ELB EENTWS (Grundl and Delwiche, 1993 L7zh5> T, 1AIRD pH ORFEZ{L RS C Lic kD,
KRB OEBGRZICE T 2 EHRNME 5 N5, pH ORFEIZ(bEDN 5. AERICEET 2 L HEE N 575177 Fe(OHY
DL/ NE W (EARERDEN) R 28 7%, —XRIGHRTA(E Fe(OH) IRE DD b & SICHED
B & —REICHIRZE#N 5 TN TR DRR BNz, RISHIHZ [751F Fe(OH) —[E{A Fe(OHY] D—XR i & IRE
LTEBNRIREICBT B RISHEEERIZ 3.3 10° - 1.1x102s P THY, 7L=wA7ay k FlicB0nTXW
EAENED 5N, TOEMOBEE NS, EHLT X )VF— E, = 118+ 5 kI/molZ{5 7z,

R, R, R, R TORISHEE % TS 57251, Fe(NQy)s 9 7/KFWI. Fe(SOy)s n/KHIZ W TZh
ZHFEST 100 ppmDISRZER LTz TNH DR . HfERIE 15, 25, 35, 45C TRIGE ¥, fiERIE 25, 35, 45, 55C
TRIGER Tz, 25 CICHBNTUE, FEEZD pH X, BRI 2.9, BRI 2.7 Th o 72h, K ORGE & HTHs &
£ 25 F T Ulze RIGHEEERZENT 5 L. WiERIZ 2.7x 107° - 3.6x 103 s | ffiEHRiZ 6.7x 107° - 5.9
x103stix, EB58 7L A7 0y b FIZBOTXWERENRO SNz, TNEOMENS, HiESR Ea=
122+ 4 kd/mol. Wils%k Ea = 119+ 4 kI/molWME 5N, =DDREA 4 Y OREHICE b 59 E, DiREOHIP T—H L1,

BA%IC, pH 3-4DEIPH T DR JEE & FIN B 121, FeCk ZHUKICIAMRE ., FT 10 ppmDiaikZIER LTz, T D
Bz, 5,15, 25CTRISE Tz, 25 CICHBN T, 1ERIEZRDAIRD pH & 3.8 TH o 7ehY, KD FfE & Hic 3.3 %
T UTzs ROSHEEEEIZ 2.7x 1075 - 29x 103 st &40, 25°CICHENTIE pH 2.2 - 2.7DfEE KT 2 £H)
1615 Kk&Emotz, £l E, =162+ 3kI/molES N, pH2.2 - 27 THESNIZE, (118+5kJ/mo) kb L kEL
o iz,

F—— R, SRR, I b 3oL F—
Keywords: kinetics, iron (hydr)oxide, activation energy
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W5 DWIKGEE & Z OELH R
Imblbltlon rate of water in sandstone and its rate-determining process

R A e L I 2 v L e
TSUNAZAWA, Yuya'* ; YOKOYAMA, Tadash? ; NISHIYAMA, Naoki2

VHRGURZAIEEBE AR ZE R BRI A2 I, 2 RBOR AR A BB AT SR H BRI
!Department of Earth and Planetary Science, Graduate School of Science, The University o Dapartment of Earth and
Space Science, Graduate School of Science, Osaka University

afLkhEMT 3 L, BEENCKDEADMBRITKDIGATE NS, KOREHREXx , K ¢, EOYr OBfRE L
T, Lucas-Washburn(L-WRAD K < WS NS :x2=rytcosd/2u (v @ Kiak 1, 6 R, 4 @ f5E) L-w FUTHEHIL
fex bt 2T 5 &, —Ricr 3FEEGRREX D R0 /NEL KD, TOEKD, L-W K TEEL THWEWRETFIC
KBDh, FNEd, EBRIT/NE ERIBROKGHEE D 2RO RKEE 727/ L TW5 D, Bereafhsz W TNz,
C ORPEIF R 1-100um OEBRDERT, D55 959, EAEE 3 um KO KRELRRTH S, £9, 2TORKRIC
IKINZEL © %IR8 (HZRRRE) TaaaY (Eff2.6cm @& 5.4cm O RMEZKITRL, x, tZHlEL, R, &
MIBRZ /K Tl 7z L7z a7 H A EZ DT T 3 um KO KRZERBROKZFLUH L, 3 um X O KEEBBROARIIKDIRE
U2 2IRRETxX, t ZWE LIz, ZDRE, K2 UKW ZTT - 7258 L HXT, 215K TIEWIGHIE (=x/t) HY)
1217557z TORRIE, INERMBRNKNZIET 5 & RIROWAGEENEL 725 2R LTEHD, /NPT
HES ORI 2R DU ZHEH L T 5 T L Z2RB T %,

F—U— R BES, BokEE, Bk
Keywords: capillary force, imbibition rate, pore
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Hydratlon and hardening prcess of iron and steel slags used for roadbed material

B I 1 ORI 32 {55 2
ARAI, Yu'* ; OTAKE, Tsubash; SATO, Tsutomé

VIbpE R KEBe 2R, 2 JUpE RS K2R Aol BIRIEER S A 7 LR
LGraduate school of engineering, Hokkaido UnivergiBivision of Sustainable Resources Engineering, Faculty of Engineering,
Hokkaido University

Steel slag is a by-product of the steel manufacturing process and produced in large quantities every year. Steel slag is expect
to reuse in Japan. However, it was observed that the uniaxial compressive strength (UCS) differs among mixed slag for roadbe
materials produced from different factories including even with the same mixing ratio of DCS and GBFS. In particular, the dif-
ference between the UCS of slag produced from K ironworks and N ironworks was remarkable. The reason for these difference
has not yet been clarified. To extend the market of steel slag, it is essential to clarify the relationship between secondary minera
formed after hydration and the UCS of the slag.

This study firstly investigated the UCS of the MIX slag (DCS / GBFS =4 ) from K ironworks and N ironworks. Based on the
UCS tests, the slag from N ironworks is stronger than the slag from K ironworks.

Batch experiments were then conducted for samples from K ironworks and N ironworks to investigate and compare the evo
lution of solution chemistry and precipitation of secondary minerals during slag hydration. Based on the XRD analysis for the
samples after the batch experiments, the main product of the MIX sample from K ironwars $H while the MIX sample
from N ironworks produced mainly CSH. The difference in mineralogy could be related to the UCS of the slag because of the
difference in volume of secondary minerals. Based on the solution analysis of the samples, it is observed that the main sourc
of Ca ion is DCS, while the main source of Si ion is GBFS. In addition, it is possible that the concentratig8i@¥, kh the
solution, which is present in the form of calcium silicate hydrates, is determined by GBFS. Kinetic model was constructed. The
model represent the mineral evolution during slag hydration in the both MIX slags.

F—I—F: AF 7, KR
Keywords: Slag, Hydration
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Shock-induced Strecker Reactions for prebiotic amino acid formation: Experimental sim-

ulations

MEFH 65 1 JkER (AR L BEAR FIISE L AR B 1 /bR Bl 2
UMEDA, Yuhell* : EIRO, Kenté : SEKINE, Tosh|moﬁ : AMIMOTO, Tomoko'! ; KOBAYASHI, Takamich?

VIRERAHEWIFERE, 2 YIEARITTRA

!Graduate School of Science, Hiroshima Univergityational Institute for Materials Science

Amino acid is thought to be one of the most primary biomolecules related to the origin of life. The prebiotic syntheses of
amino acids under early Earth condition were simulated in experiments using by several energies such as electric discharg
light, heat and shock wave. According to a previous study by Aubrey et al., 2009, it is considered that amino acid formation
from ammonium formate (NIFHCO,) depends mainly on concentration of starting materials. It has been known that ammonium
formate can produce HCN above 180, and that HCN is a necessary material in order to synthesize amino acid via strecker
reaction. Strecker reaction is used for syntheses of amino acids in the presenceafdNHCN. These molecules can be easily
formed from ammonium formate at high temperature. They performed hydrothermal experiments at concentrations of 0.1 M an
0.001 M. Then, amino acids such as glycine and alanine were formed from only a high concentration sample (0.1 M). However
this concentration is unrealistically too high for natural marine conditions. We need to know the effect of shock energy on the
formation.

In this study, we carried out shock recovery experiments using a propellant gun for aqueous solutions of ammonium formate
and formamide. Starting material, encapsulated in steel container as a target, was ammonium formate or formamide aqueo
solution immersed in the pressed olivine powder. We used two concentrations (5 mM and 100 mM) to compare with the result:
of hydrothermal experiments. Olivine was simulated as ordinary chondrite. The peak pressure in this study was about 5 GP:
Recovered solutions were analyzed by using hybrid/MS for biomolecules of the m/z values between 50 and 500 with analytica
errors within 3 mmu (0.003). The results indicated that glycine and glycylglycine were detected in all samples and that benzoic
acid as carboxylic acid was detected in only formamide samples. Present results suggest that glycine formation by shock rea
tion might be more effective than that of hydrothermal reaction because glycine was formed from low concentration samples
Detailed discussions will be given as poster.

Keywords: Marine meteorite impact, Amino acids, Strecker reactions
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A DDHEAREYNC KB N LRKDT BT RELREZDRERNRICEIT 2 W%t
The Study on Removal Efficiency of Ammonium Nitrogen by Four Herbaceous Plants in

Artificial Rainwater

T kg 1*
WANG, Xiumei'*

U EINSEE TR, 2 RIEINSEE R

HInner Mongolia University of Technologylnner Mongolia University

The Study on Removal Efficiency of Ammonium Nitrogen by Four Herbaceous Plants in Artificial Rainwater

Wang Xiumeil Dong Jianjun2

(1.Department of Environmental Science and Engineering, School of Energy and Power Engineering, Inner Mongolia Uni-
versity of Technology, Hohhot 010051, China; 2. Department of Ecology, School of Life Science , Inner Mongolia University,
Hohhot , 010021, China)

Abstract: To select the best herbaceous plant for ammonium nitrogen removal in a bioretention, the ammonium nitrogen re
moval efficiency by four herbaceous in bioretention were explicated through a pot experiment. This experiment simultaneously
set two scenarios, namely analyzing and measuring the removal efficiency of plants on ammonium nitrogen under the circum
stance of different inflow concentration and different soil mediums. The results show that the four herbaceous plants have goo
removal effects on ammonium nitrogen in the artificial rainwater, and the average removal efficiency of ammonium nitrogen
is between 93.90%799.90%. The ranks of capabilities of different herbaceous plants removing ammonium nitrogen in artificial
rainwater from high to low are: lolium perenme axonopus compresses poa annua festuca elat. Four herbaceous plants
have different removal efficiency on the ammonium nitrogen in the artificial rainwater with different concentrations. In the ar-
tificial rainwater, with the increase of inflow concentration of ammonium nitrogen, the removal efficiency of four herbaceous
plants on ammonium nitrogen have also enhanced. For the same herbaceous plants with same inflow concentration, soil Il is tf
optimum soil medium, possessing relatively good capacity of removing ammonium nitrogen.

Key words: Bioretention; Herbaceous Plants; Ammonium Nitrogen; Removal Efficiency
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Immobilization of hazardous anions in andosol and alluvial soil using magnesium oxide

MR SEME T U IR R R 8% 2 R L 2
NAKAMURA, Mimiko 1* : NOZAWA, Shokd ; SATO, Tsutomé ; OTAKE, Tsubasa

VIkpE R KoAbe TR, 2 dUimE R REBE Aokt
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Soil contamination by hazardous anions is a significant problem in Japan. Magnesium oxide (MgO) has been used as &
immobilization agent for hazardous anions such as fluoride and boron. However, it is difficult to optimize the immobilization
process because the immobilization depends on the type of soil and the long-term elution behavior of hazardous substances
uncertain.

In this study, to investigate whether MgO can be applied to immobilize fluoride and boron in andosol and alluvial soil and
to clarify the immobilization mechanism, the following experiments were conducted; 1) characterization of different types of
soil (andosol, alluvial soil), 2) MgO hydration rate determination, 3) interactions between soils and MgO, 4) fluoride and boron
sorption behavior onto MgO, 5) immobilization experiments using the soils under several pH and anion loading.

The possible mechanisms of immobilization of fluoride and boron in andosol and alluvial soil using MgO are as follows. Flu-
oride is immobilized via incorporation into the magnesium hydroxide (Mg(OH)2) structure during the MgO hydration reaction.
On the other hand, boron is immobilized by coprecipitation with magnesium following the formation of a magnesium borate
complex. To summarize, proposals for carrying out immobilization were made. To immobilize the anions, MgO should be addec
into the soils to establish the above mechanisms. One significant point is that MgO addition should take the pH buffering capacit
of soils into account.

F—TU—F: TvHR RUR B8 Bl TR T L AL
Keywords: Fluorine, Boron, Soil, Magnesium oxide, Immobilization
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TEERTEAOWERHERY)IC & N5 KLY D TEM 815

TEM observations of clay minerals in Lake Tega sediment

FER At ; S Al !
TAMURA, Tomoya'* ; KYONO, Atsusht

IR EREER

1Unlver5|ty of Tsukuba

1. 13 C&Ic

HhERZE 0D 180, 1) I EIE OHERYIC X, S5 (] 21X, Ryan, 20140 #7559, #4:Y) (B 21X, Lovley et al., 2004)
EEBINCIEEL, ZN5 ORI T AN EFERNET 2 2 SN TV S (Southam, 2012)F1 21X, & ol
EWALEEDKIGICBE T 2 %% (Bose et al., 2009k £, T OMHEANEMIE, SEYIDOTEME, YLK, MR, Bt & BEN B %
(Dong and Lu, 2012)Z O X 51, SEVI-AEYIHEAENCBE S 2 580, BRSO o EZR B 70 A 2 R4 % L TH
HTH5.

SEY-PE Y EAEH OBIZC X, B E RS (TEM) DA RSN TWw 5 (B2 11X, Kawano and Tomita, 2001;
Tazaki, 2005)fit>C, RINC IV ZIW-MEVIHI EER OMAICIE, £33 TEM IC X % HEESOHERYIh O SRV O FCHEEA
RARTHB. U UED S, W [SOIE OHEREYIC & £ N2 050077 TEM TEIZL L Z2m7ehlid D, RifgEE, a0
BT EENZ IOV, FICTEM ZHAWVWTREE L, ZORMZHSMMCT 52 & 2HNE L.

2. RERAE

20144F 10 A 19 HIiC, THER O TRIAOMEHER ) 72 SR U 7z, WIERHEREYNE, 1578 5 cm ORI (L e = )V 1 7%
T, HEREYD SR I 54 20 emzE LIAA TEREX U 7z FIEIROWIKHEREY) 72, ZIEER & RIS T 7Y v T Uiz R
HY U 72 HERE) I, AT R T A EE (JEOL JSM6330F)Z 7 18U SH (JEOL JEM-2100, JEM-2100FfpK X #itlal
¥k (Rigaku RAD-A), 7 — U T2 RN EOCERT (JASCO FT/IR-300)C & O @5 - nhrzir-> 7.

3R ER

XRD IC & 0, #ECHERRY DR & G T, quartz, orthoclase, plagioclase, kaolin (kaolinite, halloyshte) #5511
LT ENHLMEIRST. SEMEIE DS, 10-30 p m OAEYEBMNEBIICHEREEE Nz, IR AXY MU 5, Bl C-H
fipfEtRE) 2 AP HR T 2 AT MIVOGFIEDN#ERTE . T, EVEHICERT 28D EZ 5N5. TEM
B OFER, kaolinite, halloysite/ LV DIAIEAMEIE E Nz,

kaolinite (&, Kif¥ 1-4 p m OHARKIFTH O, TDRITIFLITIIE L FRAINTH % (Sudo et al., 1980). EDFHT DAL,
kaolinite %, Si, Al, O DIZMIC K, Na, FehS i & 17z, halloysiteld:, it 100-200 nmDE IRV LERIRDIERER R L, J¢
1T }:nﬂ*DE’J’Czﬁé (Sudo et al., 1980; Singh and Gilkes, 1992). ER$TDHiR, halloysitet, kaolinite & [FI£kIC, Si, Al,
O DIFMIE K, Na, Fe kil & 17z, B FRIHEIZ AR A - 7z,

—f%IC, kaolin EAEZ Al,Si,O5(0H),) (XEEM 7 & 72750 (Ryan, 2014). UL L, DED AIPT Y Fet IR E#9
3L, bIMICAHERZFCS (Detellier and Schoonheydt, 2014% - T, #i52 X 117z kaolinite % halloysiteld, V&0
APt —Fet BHUC K D D IMMICEEMZH T, KT Nat BERICFEET 28D EZHN5.

SEIOHREK D, kaolinite* halloysiteD JE S & #E U IIIRIAWZARIEDMFET 5 C EAVRBENTE.

F—T— R iEHERY), TEM, KiE85Y), A4V F A a1k
Keywords: lake sediment, TEM, clay mineral, kaolinite, halloysite
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ﬁ&%}‘ Ot X RRBITIE & IRIMR I ETE 7 T T2 EEBAGR D 771 iE D ST

Study on molecular structure of diatoms frustule by synchrotron X-ray Diffraction and
Infrared spectroscopy

RIS SR b ; By L, FHE SR b 2
YOKOOJI, Miho'* ; KYONO, Atsusht ; CHIBA Takasht ; TSUJI, Akihird?

PR A E B RIETIER, 2 BN R A Y BRI ¢
1L|fe and Environmetal Scienses, Univecity of Tsuku?jaepartment of Botany, National Musium of Nature and Science

1.13C»IC

BRI, WERE, WK, W INCAER U, HIBRER DA D 4530 1 72#H-5 T % (Nelson, et al. 1995Y7 11 5 I35 IRIC 4>
JBA A VIO AL T I K- T, HERREOTREBENICE KIEEZRF LTS EEZ 5N TS (Morel and Price
2003). M x KRR 2 R DEERE L, BRI iR 2 WS T A B Z RO, OGS R IF R HHROMIEICIKTFT 5. &
ST, FE U T2 EE RO BGRIMRIE S NBE N E 5 NI Z DHGRDO D THEEIC K > TIRESI NS, L L 5, Z DEEmHGR
DOERERHEIC OV TIFEREH F © X L EH T N TV iRV . Kamatani (1974)3/RIMREEIC K > TERRGROMEIT 7%
FoTWVEH, FT O HIEIT> TWARW. B Tld Gelabert et al. (2004)3, EEi2 fl & & 1S /088 LRIV i &/
AEELEZ O TG Z TR L TO 20, itﬂUM&fﬁ%ﬂ&k MDD O, il DO—EBMEE DN TV S REN D 5. Z C
TAMZEE, HEEGEE U 72 ERRMRD D RSE 210750 5 T & 7& SRR U 7B GEI TR U T, ARPMR 6 X RRIETE 2 -V

THTHGERIAT % C & R HINICH TR o T2,

z%ﬁﬁ&

1) ERRORELE B

RN, WEIRRIE TR & TIERARTEET/ME) T8, & 518, XA SERILL 7Bz (i L7z, $RE L
To BRI 2 BEHNC BB X 8 25 CICEE I N BN TRE N U LED ZHASHDETED T TRE LTz, MEEICEE
M LT L TAT, T LIl R DY v — LICHEBEL, RO/ R THE S Bz, Z O/ER, 19O BB KL, Z
DHH IFOEEEICKIN LTz

2) ko

FERC TR B E TS BT EERIE A YV TSV T 0 )V 2 =T L, w00 E L 7 b I X B0 TS & A8 R
O RNz, Z D%, A —T7 2NT 50 °CT 3 HMFRE Bk Fre IR FEE 8.

3) ME

R X BREIHTIE & T 3oL F—ILESR e (KEK) Ui PF-BL8B T 7o /2.

3. ftR

94’%%’(%&& L 7z Gomphonema sp < & U, SRR A 5 EREX U 72 Nitzschia cf. Frustrumd #i#EfE 2 L T35
D, TH/ME [ S5 EREL L 7z Cylindrotheca spid il < i U 72 MK THULER D A8 < SASRIE RN T VR
N TH%.SEMBIZH 5 Gomphonema sp Nitzschia cf. Frustrunid Z DJERER(#F5 L - £ X \INT % C LIS LTz —
73,Cylindrocheca spidizs L BElC K > TE DRI ZEN TN, Mt OEHKE T IS ERENZ D X iﬁhéh’(b\t
TR X RRIEHTFEROFE 5, Gomphonema spz Nitzschia cf. Frustrumd JERE SV 41 & 1ZIX[A U7 a— RixEH 2 —
Z/RL7Tz. LA U Cylindrocheca spdfttiod 2 ffi & 135275 0 ,d = 3.920, 2.603, 1.548 ONEICHI BT E—2 &%ﬁiﬂz@%ﬁw
E— 2721k Uiz, FROMRIBU AR B U O45H & R U < Gomphonema spk Nitzschia cf. Frustrum JESE >V 4 &
K ST AT B )V Z27R U X #REHT 82— 2 OfEH & B —8z /R L7z, —77,Cylindrotheca spid opal-CTICEL L
e ART MIVZERLUTC.

4. B

Gomphonema spx Nitzschia cf.Frustruntd, #5077 FHEENE TIERE S U ALK > THEREIN TS T ehbh o
7z.Cylindrotheca spld HDEB I IERE S U A TR I N TS L EZ 5NS. —J5 T, IBENERICREF SN TV 55
IRE DOCFESREEIC K > TEREN TV LHEREINS.

AW K o C, BHROWGRIIFE T LI R 20 TR RO rfREE VR E .

g — R EERE, 2 TR, X SRIEI, FROMRIR

Keywords: diatoms moleculer structure, X-ray diffraction, IR spectroscopy
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K IN—=F 2 HBENBZWEY) T - A< b T EILEOH
Microbial zonation observed on travertines: a case in northern Sumatra

FZIETHB 5 M st b P8y 82 b @S TS 2 BN Jfie 3, Ny g a 7 u o
SUGIHARA, Chiya* ; YANAGAWA, Katsunori' ; KANO, Akihiro! ; TAKASHIMA, Chizuru? ; OKUMURA, Tomoy@ ;
HARIJOKO, Agund

LMK, 2 AR, 3 WTE L BATEREAS, 4 TP v - < XRF
IKyushu University?Saga University} JAMSTEC,*Gadjah Mada University

THEREE VT LA A VCECIRRTHRET S b I NN—FIF, KEDORA A< bT A b LR .
rIN—=F Y ORICRICIES 7 /NI T U 7RI E E 2R L T0wa 2 E20h (Bl 21X Okumura et al., 2013)
DTN T VT UNOWENDEE L TWEZ L H b, ZTO—FINA Y R T7EAY T B0 Dolok Tinggi
Rajalcds. TTICHET S FIN—F VOHPT, mEBENKE N2 AT, TERKOFRES FIC AR E YIRS
DORHNBIRTES. 9, REFURISEV KR 60 CREEOEMNCIE, @WK RIEE 2 KM U 72 13 78E LT
Wiz, ZOEm D SIFALEA A THIRNMERICRD, FIN—FUREIIEY 7OEET . T, RECES
IMMIEEDNNAF T 4 VL ZFEEERTND T 5, MK ZIES KT > o v bzFiD. IKOILZEAIHERIET
LADWMN T DIAD MEIERICEZ T e Z2mRd. M IN—F VREOMEMIREN S T /NI TV 7 ZETHICES
DI, Kilah 50 CHEICK N LI M7 TH O, fLaA A THE L RO F T 2 )V L ZFETE TV, Thb
OMAEMBHEER 2 725 UTIREISM & UT, WMLKERE LKROEKTFNEZ 5N5.

RLEOA A MR OB A IR RFEADCE AL, WEROA A oA F2E58 08 UTHNABEMICED
5%, AFTHIEIZCOHEBICISE Lic ) XX VSRS 2 MR PICiRE 20, BRZRET 5 2 &,
Dolok Tinggi RajaDAL A A Ml 2 11 5 HERYNIC IZIABUR AR DR S Niain o 7. L L, A I HlF a4
HWEHOROERREE FTA MY M T4 FOEKICED > Thiehds L&
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MEL% CEEHIIIC PE 9 2 M EHERY) L IREICSIC BT B~ 2 7T 2 EEROZEEFNCEIT %

L
Mobilization of manganese and iron in marine sediments and tuffs by dolerite in Hokuroku
Distirict.

GO Tt f)1
TSUKAMOTO, Yuya* ; KAKEGAWA, Takeshi

VAL R AR A B A Rt - 1
LGraduate School of Science, Tohoku University

Mn IZE A TEHERIE . IR BVKIGE OAFAED BB OB LS CERE 2 il 3 5 7z dDIic K flibN T &7z, &H&didD Mn
BEPRIE 24 EAERTICHIR MN SR E L TRAEISNTE D, ZHUILH TV 7 VRO KOB(LIRIEL WG L TV, T
NS DOWIZFEIC X 5T Mn OHIBR{E2AIFHIBROFEE 7213 Tl . HERBEOFHMIIC L > THETH S T EHREEN S,

JEEEHIIE Cu. Pb. Zn LW > 2@ A2 K GO EISANE L TH %o BERBUKIEEIMEC > TV M., BRI EREK
T 2 &I LD HRSE < ICHERE L T e— T Mn R FeldBUK 7 )V — LIC & - Tz EF cH#idh vz
TENTRHREINDG, ZOFBELT, MN® Fell EAREOIEERR FICRIIIANMFEEL TWA T ENRBENS, L
75T, Mn DEIEIEROBEEIRIE L 750 5 20515 &2 1 DHOMIEENE 5, JLERIE T MnIcEATR
BIWMAELTWBZETEHLNT VS, ZOMn DEFIZEZHE D> TOEND, MnIZEATZEIZEILSLRE
FEAR% DU IEBVKIEENC X > TIER S Nz i[EEDH 5, ZHUd 21T, M ITE ATZE D IR R TE B EA T D g K BV TE
FNC K BFEYHD E SN ERT L L% 2DOHOWZEANET 3,

AWFZETIE L DHOBEICH U TiE 3 DD b BESLKZE > 7z M2 85E 6 DDOEAY >~ FIVEERIL., iz
fTolze Fiz. 2 DOHOMEICE L T/ NEIRMS” R2.” 12", RLIA4 b, BEOELY VIV 31AZHFR L, 7
Wi&liTo 120 B2 TIVHOIYOL A KIE SEM. EPMA % W T oM 211572, B2 TV A2 IZ EDXRF
EHAWT O ZTo Tz SYIDMEIEIX XRD Z A7z,

9. 1 DOHOHMICE L TERZITS, M2IEEICEIT S Mn DEHRIIRATE 0.04 wt%k (L MEE R LTz, BHEE
I Uz Mn RO R AR o7z, Lizh> T, AFZEHCHE VT, Mn I3 BIEIEROEEIEICIZ A S RN
ENVRBENDS, RIC2DOHOHMNCE L TELZITS . /INEIRTIE 2 DDRICB N THIERAEZI 772 OL— k A, B)o
JAFTNICIR A Z A TV S IS PRAORIE DENZ S ANz, £/ TIREAATHS RLIA4 b 2HS
TEETER, W—FATERLNTZRL I A MIFKRE, & LAGFEROBUKICXEZEENR SNz, TDIL—F AL
BT, (EEDHORER, MnICEAREERR TSN TER (3. 7wi% 1.8wt%),” T2” & RLF4 hOERAE
ICERIIC MN DBE L TWB e bhoTz, ZO—HTIL—F AD5 300 miZE LN THEWVWL—FBDORL
T4 MCBOWTHROEEIIRSNEh o7z, TNHDTENS, MNICEAEEIZRL S A MDBALIZC LIk > Tl
JEBVKIEEIDEE Z . Mn DY) U1 7))V &, g OBLIRIGINC B GERINICEE Lz Sic k> TER LT &
MEREND, THIC, Mn & Feld[ARRDZEE) 2R —75 T, BBIENAREICE N T FeDIZHh Mn XD &I L L
TR, HRELTWwWa T e bh o,

F—T— R WK~ > A7 R, U, SR, M EREOKTRE), Bl ciRE
Keywords: banded manganese deposit, Hokuroku district, Kuroko, hydrothermal activity, redox state
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TR > T 2 PEITE IC 3815 2 i ER) O & L .
Role(s) of microorganisms on the formation of manganese deposits in hot springs

Fifa SN Tl se !
SHIRAISHI, Fumitd* ; CHIHARA, Ryoji

VIRERY:

'Hiroshima University

XA EIFRIRITIBNT 21l « 31l « 4HDOIRETIFEEL, FRC 31l - 4 i~ > A 38 EY & U TIRERCIA S fEE
5. XUHVEEYIO AR 1) BfHER T I K2 IEMN 7ot X, 8K U 2) iz Eic K3 4Em 7
Ot ARH 5. AP Tat A E5ic, EETOLR (RUA VBT TV 7 ORBPEEZREIC X B EFNEL) &
Mot 2 CEaix EICX 2R pH « EnZ{R) I 6n%. —RIICIEIEEN T o X X0 &80 7 a
YRAOHENEETHS N, FICRETEI A VBN T 7ICX3EHZ T o AN EHEEN TS, —7, [
B7atv 2 On Ty, HARMEMC L > T U AYORBIEEMEEES NS LV WmEEHB. L, TNHED
FEALRBEEERRY I 2L —ya yhbiEREINZEDTH O, BERFTO U H Y OBILKISICENT, cnb
70t DM EE MG ARTZIH S MR > TWRWY. AR TR, BREHICBT 2 Z0HIEIC K> Ty A Vgt
YIEROZEREZHSMCT BT &2 HINE U, FELEOKIER > 77V BIEYIELAR T b % SRR =RER, BXUItE
EA 3 b =5GOSR E LTIt RiTo 72

SRR TR, RS 150 m MRICEE 1 ecmfEED~ VA Y BIEYIEMERE N TV 5. R EEOME, 70
RENIDOCERMEMDER L TED, 502 JIEBIEVITHR L Tz, 7z 16S IDNARITORER, <> A
(b N2 7)) 7 T % Hyphomicrobium spifii S iz, TN SMEYIORREYIERIC BT 2 B3 HliD 128, LY
FHEFEICBI 2L Ta 7 74V (Mn?t, DO, Eh, pH) Z#M/NEMIC K> THlE L. BN RT, BkEm
TDO-Eh-pHMERL, M2t 3D Lz, —7, BT TIE DOMRALTED, oS8T A —2 D AIXIHS
TR RRETH 2 EDDOBHZEM FE O HRRNNE ot TNEOFERN S, AR FTIROECERIC K > TRET S
EDN VA VEBIERGZEIEE L CEYIERE T Tt R), B R TIREREIAE T M2t & MnO, OFEEIETTRISHE T
TMP3T ANETERLTNAB T EMNEZBNS. THUEERIEFHED Mn2t RIS LT, <2 VBIEYIEOR S hik
WC L EBENTHS. FTHEM - BRI U A VBILEIC K 2 FS EYMEE ot R) &, M/NEMT
R TERWZE NIV EHEEINS.

F YR R =5 TIE, 2 DOERN S ZNZFNE 100 micH iz THIREY (10 cmfEfE) O~ > 1 VI EYfgh
FERENTWS. EHBEROME, ZHURR & RIOCERMEM D EIE R m L, Z0Z2 ML L
Tz, BUNEMIC K> TEETa T 7 AVl Uiz & T 5, BISEM FCIkBe¥ £ < DO, Eh, pHAY FH L, Mn?t
WA ZRUTe. —77, BRI FTCREETONRT A=A L THED, KIS, Mn?T IZDW TS T & D B HHRD
INEWV. TNEOFEERN S, B FTIROEERICK > TRETZHBENY VA VBILRIGZIEE L EYIRE T o
Y R), BEETRVAVBILAEICK 2 A VBIEROHIRETVWS EEZ 5N EYNER T O X)), £izkt
NENS U H VBBEYIEWNERENTWS T ED, Mn2t & MnO, DEB{LETTR)IGIC X BIAFROFEZ/NE W & HE
EEND.
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f%’ﬁld\% WHE A OWENT & BIF BULPLEYI~ Dt

Establishment of iron microelectrode measurement and its application to iron deposit re
sembling BIF

R WS B AT
NAKAO, Kohei'* ; SHIRAISHI, Fumitd

VIRERA:

'Hiroshima University

Jeh > 7D VRIS E Nz kiRkIiE (BIF) 1%, YBFORERERIEORBLE CIREEHEE T 2 ETEETH D, B
FFICEDETELOMERDPEINTVS. EROETIVTIE, Fe()DX 7 /N7 7)) 7O T 3BEIC K> Tk X
NBTETBIFMEKINIZEEZONTE ., LA UIEFETIE, BERIEFRATIEL (1) LA BGE O REBEICIES
ERENEB L 7s & OMEMHEBIS LT\ EAVRBENTED, BIF DEEERRIZLETICEZ SN TWIELD &8
MEEDTHAUEEMENEV. DT D, BIF ZERKL 5 2MEYREREZFINCIERET 2 2 AR EN TV S
Z T TAWIETIE, BRESRERICH SN ST 25 e U, HBR(E220 - HERIAEYIAFiE 2z HWT, 20
TERGEMRZHOMCT S ER2HE Lz, ITHIRICK D, CTOWBMMNTITKEBLE: (72N RS A4 ) b
MR ENTWB T L, R mEICIIPELME (Gallionellasp) HE < HERT B L, £y 7 /NI T V) TIIHE
T5EDOORNEEMHIZMNT LR EHDIREINT NS, AW TIE, TWEBIIRE TR E TOSEOMEMNILES X T
SRS 2 IEREIC R % 728, pH - redox Oy fUINEMRICHIZ T, Fe(ll) /NEMZH W THE Z11>72. ThHD
UNEMIC K - T, BRIt GRENSH 1 mm O a7 7 A )V EAELIzE T A, IXTOREHEBICE
WCHASEME « BESME L BICIZIERI CAERD R SN, AU OF S IMEDTH > 7. WKL Tld Fe(ll) B&X
U O, Ml ENTVWB T e, $EE{LHIE (Gallionellasp) 1< & 3EE%FIH L1 Fe(ll) DL fTHhh Wb T &
WRE Nz, TOXS BEBERE, > 7 /N7 7 7 O 2HEEIC K > TIRRICHEED (LI 72 2 R D
BIF BB ZHEET % BT, EEAMREZRMT 27255, £iz, KU THENLE Nz Fe(ll) fvhNEMmllEkz, iz
%24 7D BIF FUMEYICEEHT 5 & T, BIFOEESGERICE L TXODFELWEENHS MRS LI NS.
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JF AR ACHERS S Nuvvuagitugh OEE2 - T ) A [RINAARTH
Nitrogen and noble gas isotopes of Eoarchean Nuvvuagitug rocks

K&IT\ O 1* : Pinti Danielé ; 3+ 52K 1 ; Richard Lué@ ; David Jead ; Valadez Arisat
HASHIZUME, Ko'* : PINTI, Danielé ; HASUNAKA, Ryotal : RICHARD, Luc? : DAVID, Jear? :
VALADEZ, Arisai?

URBRR A AR - IR R A 8K, 2GEOTOP-UQAM, E > MU A — )b, 1 F &
IDepartment of Earth and Space Science, Osaka Univet@&0OTOP-UQAM, Montreal, Canada

The Nuvvuagittugq greenstone belt is an Eoarchean volcano-sedimentary sequence located in northern Quebec. Rocks ¢
gabbroic intrusions, volcano-sedimentary silicic rocks and banded iron formation (BIFs), enclosed by 3.66 Ga tonalitic gneiss
Rocks are metamorphosed to amphibolite facies and zircon U-Pb ages give a minimum age of 3.75-3.82 Ga to the belt. A defic
in 142Nd compared to the terrestrial Nd standard found in some igneous rock which were dated possibly at 4.28 billion years ago
making this rock suite one of the oldest on Earth. Characterization of the fluids in silicic rocks and BIFs, identified by previous
works as chemical precipitates in seawater, might give precious constraints on the Earth superficial conditions in Late Hadea
following the Late Heavy Bombardment.

A preliminary survey intended to analyze the fluids trapped into several lithologies of the belt on the noble gas and nitro-
gen isotopic compositions. Selected samples are an ultramafic intrusion (POR21), a tonalitic gneiss (POR23), three felsic t
intermediate silicic volcanoclastic rocks (POR27b, 28c, 28h), a meta-conglomerate (POR29) and a plagioclase-rich amphibolit
(POR30). Preliminary noble gas isotopes where carried out at GEOTOP by using a quadrupole mass spectrayéde,
36—40Ar 84Kr and 129:132:136 X were analyzed after crushing bulk rock and recovering gases in a purification line. All samples
contain radiogeniéHe, from 3.7 x10°® to 2.5 x 10-7 cm®STP/g..., although the calculated radiogefide/°Ar* ratio is only
0.01to 0.03 against the expected crustal ratio of 4.2. This could indicate large loss of helium during time (which is often observec
in Archean rocks) or poor potassium content, the parent element of radid§énic The measuret Ar/36Ar ratios range from
403 to 9635, higher than the atmospheric value of 295.5. The sample that contains most radiogenic rivbdeagas>®Xe
(from U fission and alpha decay) afftiir* is the tonalitic gneiss (POR23). All other samples show atmospheric composition of
noble gases (excepHe and‘°Ar) or slight!36Xe anomalies.

A new series of noble gas and nitrogen isotopic measurements are under way at Osaka University to determine the origin c
gases into the Nuvvuagituq fluids and try to constrain crustal and igneous sources possibly feeding them.

F—T— F: B, KK 231, mAA
Keywords: Eoarchean, Atmosphere, Nitrogen, Noble gas
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Geological and geochemical studies of sedimentary rocks at the Wagon Road gold ming
Barberton Greenstone Belt.

P et b f1] K
SAKAI, Takemit* ; KAKEGAWA, Takesht

L BAE RS AR ERE B A 2 R 2 I
LGraduate School of Science, Tohoku University

Banded iron formations (BIFs) are common in Archean to early Proterozoic cratons. The formation processes of BIF are
controversy as to if a variety of microbes (e.g., cyanobacteria and Fe-oxidizing bacteria) were involved or inorganic oxidation
was responsible. Detailed studies on BIF and the surrounding sedimentary rocks may constrain factors to oxidize Fe and tt
role of microbial activities. Therefore, the BIF and the surrounding sedimentary rocks in the Fig Tree GBR5@ in age)
in the Barberton Greenstone Belt, South Africa, are investigated in the present study. The studied area is called Euryca synclir
area, and abandon Au mine (Waggon Road mine) is located. Sandstone, shale, black chert, and BIF are found in the studit
area. Besides petrographic characterization, SEM-EDS analyses were performed on the representative rocks. Concentratic
of organic carbon and thei'3C values were determined by EA and IR-MS. Siderite and hematite were found as ferruginous
minerals in BIF and black chert samples. The grain size of siderite was larger (3@¥§@Ban the surrounding quartz{0 pm).

Siderite is interpreted as a secondary mineral formed during early diagenesis. Euhedral hematite <Bygtalswere found.
Hematite is interpreted as a primary mineral, although some hematite, normally larger and more red color, are supergene origi
Black chert samples show separated features of organic-rich layers and Fe-rich layes Therefore, it is considered that the sour
of organic carbon is not related to Fe-oxidizing bacteria. ¥R€ values of all analyzed samples were range from -27.7 to -23.5

%o. These values are made by metabolisms by Calvin cycle using atmosphericOu€rall results of this study indicated that
presence of 3.2 Ga oxygenic shallow oceans in where cyanobacteria were active.

S [ RPRBRBIN, /N —)N— b AR, FREKIE, B, &7 NI T 7

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

BCG28-P13 S ay Ry gV R—)b FFR9:5 H 26 H 18:15-19:30

Eﬁ;};7 1 71 JosefsdaBlIAIC S % T « 7Y U —J@RE MEBE OHIE 21y - HiBk{b Y
Géglogical and geochemical study of lower-Fig Tree Group in Josefsdal, South Africa

RO =) 1
AKIHIRO, Naoto'* ; KAKEGAWA, Takesht

LRER AR EBE A 2R It H
LGraduate School of Science, Tohoku University

Understanding extent of Archean bisophere and conditions of surface environments is important subject to understand evoll
tion of the Earth. Accumulating more geological and geochemical data on Archean sedimentary rocks is necessary to approa
the above problem. Therefore, geological and geochemical studies are performed on Fig Tree-Gr2@»n) and Ovcerwacht
Group ~3.4 Ga) in the Barberton Greenstone Belt, South Africa in the present study. The objectives of this study were (1) to
survey lower-Fig Tree Group and upper-Onverwacht Group, which were not described in previous literatures and (2) to constrail
paragenesis of minerals, including sulfides, in the sediments, and (3) to investigate the carbonaceous matter (CM) in the blac
chert in the Fig Tree Group using the raman geothermometer of Beyssac et al (2002) and to discuss microbial ecosystem throu
stable carbon isotopic compositiord {C).

Result of the outcrop survey revealed that our research areas correspond to stratigraphy to that of Hoffman (2005), who stu
ied area in the Fig Tree Group in the BGB. Mineralogical investigations showed that Ni-rich sulfide minerals were abundant anc
some of them were chemically zoned in the black chert. These observations suggest that represent carbonaceous sediments in
lower-Fig Tree Group were silicified by later hydrothermal fluids which contain abundant Ni, most likely coming from ultramafic
rocks. Using the raman geothermometer, the peak temperature about CM in the black chert in the Fig Tree Group is estimated
be approximately lower than 3350 °C, suggesting very low metamorphic grade (lower green schist).

Additionally, §'3C values of the examined samples in the Fig Tree Group ranged from%2809-23.2%.. Carbon isotope
compositions of Onverwacht Group samples are ranged from -3@.63-26.5%. (PDB), which is within a range of organic
matter produced by Calvin cycle using atmosphericCfDich as cyanobacteria.

F—T— R REREHERCS, BUKIER], /3—3— b Uigttiadtis, 7 « 7 ) —JERE
Keywords: Carbonaceous sedimentary rock, Hydrothermal process, Barberton Greenstone Belt, Fig Tree Group
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Th%hydrothermal activity and host rock alteration of 2.7Ga VMS deposit in Potter mine,
Abitibi greenstone belt.

N BEORER T s I K
ODAKA, Tomotard* ; KAKEGAWA, Takesht

D BRAERA AR A ATTER

LGraduate School of Science, Tohoku University

NILPESLIRFFEAEYIBEIR (VMS FEIK) I ZEMEIC B W TBUKD RIS ENE T LI K > TR EN SR TH D |
T« CRHEEHNEBICAIE T % R v Z—FhdE 21 VMS SER OB Th N TW I O—D2TH %, $/a—%m
KB B VMS SRDORESIZ IV LT A MELEREDNA 7O 7 T AZA EEIRD ., HEEPEAGEEILELH
%, INSDORFER EREEVIRFT7 A MaElcHEENTED ., A TIRRE LRZHIRICEEN TV S H, —i
TIHEEEE RITBIRDLDE HENS, Ky Z—HiLD VMS SERIC WO TREERAHT OGN & H Uit
TMINETICAINTES T, RBEEICEEN 2O GRS G ORIICE L TEIHS MR > TWaE, 22
T. ﬁmﬁk%mfﬁzkﬁfﬁﬁ®$—0/7:/ﬁﬂkaihéﬁ%%ﬁ%ﬁ%%ﬁ%&bt\ﬁ%ﬁotoﬁﬁ
DBRIFHEICE N T, M a~F 7 4 MEICBUKZEEOEBNI R 5N, MEEVKN VMS LK ZTERK L 72FRIC R
V%JKFE%LﬂLthbT%T%otﬁ FHa<xF7 4 METRREFMICESA LD LUWEIAR SN, 8k
IRIE % & iBEBVKIEEMNEIICOD 2> Tk L Tz 2 EDPIAS MR o Tz, — /T TRBIOOHEER K O, ST
ICHERRERSEL, POMESATE, HEHILA S0 . BIFHIRIEDZ  IFRERISE & I TH ZENHE MR- Tz, Tz, BUK
ZEIC K> TEUTIYCE LU TIE, BEPEOFEEIC K > GEVWDRD LN, "M 7107 T RAZA FPBHICEATNS
DITH U THERE S I Felc AR REAZ GTHEAMNR SN, Z LT, IRELTERNKHKRN 51, X Z VEBLFEOF
f&ﬁmﬁﬁk#otﬁ%%®ﬁ“%#EﬁbfmtT EMEDVRENTz, LEDRERITINZ . AW BV TR
179 2 RN RSNz e B, BUKD pH® CO270ED FRAREE N, THUIRy Z—HhlNc B % 21
mﬁﬁwﬁ%&%@f%%aQZ%

F—T— R KUPEBURIRIEYIIRR, 77 €7 ¢ Ciktais, I F 774 b, A X VgL, BUKZEEH]
Keywords: volcanogenic massive sulfide deposits, Abitibi greenstone Belt, komatiite, methanotroph, hydrothermal alteration
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Mineralogical and geochemical study of marine sedimentary rocks of Gunflint Forma-
tion(1.9 Ga), Ontario, Canada

R MSE T RE AR R DT 2 I !
NIKAIDO, Emi'* ; NARA, Fumiko' ; TSUCHIYA, Noriyosh? ; KAKEGAWA, Takesht
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A7) Y MEE, BXZ19-1 SEFFOBEENBEHEREY D SMREND, TOH TV > MEHERIHIC I3
RERFEE O, T RNV —BRAH2E7% ERA B AN A XY P o7z, LML, T LIZHE AN A XY DA
ERNOTE I T ICRHE S N T A o7, TTTANIETIE. A7) MERATH, ROEZENR, REPIOHER
YA 1 Y = AR RS B LHIERE A 21T o 72 X9 EATIIHERMIERICESEHANH D TO%D
HERW) L IRDEIDNRE 575 %o FTREREEETHINE Tl IRiEOHERMIC LBV END AT LD 72, ©
NWZRINIE TR0 Te T e R d, HY TV Y MERkz@ml T, radz YOMKE KREBEEST, FilEERD
TR & — B L T Tze 7V T LAV OGP R FNAF R S R E SEFNI LA, NS, ’EZENA X
YHCBBDE Y, —EREE (BERBEADCEREY) 3 —ETHo 2Rl TWS, TO—/T. ¥ REXY—
FRAEZERF ORI Y = Y OHRD, HEIOERZ GO H 5, BRAERERICERY A 7IVVED > TAHE
MEH 20, FEI-RNTHocLbNns,
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