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Impact-induced produtcs from glycine polymers in early Earth’s oceans
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Effect of mineral species on the glycine polymerization
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HBR EOEMmO FEGMEME TH S 2 NI, 7 2/ BOBUKFMESICK D EKT %, mFOEmOIAEICT
WC, 72/ BOESLIZRAEARTRTH O, MERRERREICHT 27 2 /BEA LT 0 ORI A amORJRO M
HICL > THEETH S, 7 I/ BOESLIFHEREREOZMF BV THEAD SN EDNHISNTE D, #IFHIEKEREE
WKBIZT7I/BEENEDLIICBT 2 TONIRERIATY —L7E> T3 (Zaia et al., 2004)
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%o TDIEMT, FRMELE> TOBIBRTEDO—DIET X/ BIEIR LTI R ZIRE U, SRS CREAY X /BOES
{t&E 9 /71 TH % (e.g., Bujdak and Rode, 1997aBujdak and Rode, (19975 & Quartzk Alumina % W 7z 7 2
JEEGHEERN S, Alumina®5H Quartzk D &7 I = VEGEEHEL TWA T L 2R L. 7 2 /O ESITIEHEY)
OB NRKENT EZRBLTWS, LML, SIDOHET 2 EDXK D BHERENT 2/ BEAKICEE R 52 5 DhiEAR
1253 TWELy, Bujdak and Rode, (19978)0k C L& TITHA R HRYIRRIC DWW T 7 X/ B ALARIREERM T 1 T
ETV B, TR TIEEBZMDE—ENTE ST, SiEOT X/ BESUEEN RN TEZW, £
TAWIE T3k 4 % 35Y) (Rutile, Anatase, Amorphous silica, Quartg;Al203, Corundum, Hematite, Magnetite, Forsterite)
W UME— SN T7 2/ ES LSRR ZITV. 72 /BEAZEET 2 BN 2855 2 &2 HNIC Lz,
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Ro{e of minerals for hydrogen generation in the interaction between ultramafic rocks anc
water
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Hydrogen generation by high temperature serpentinization is understood as hydration of mafic and ultramafic rocks, owing
to the oxidation of reduced iron present in the olivine or pyroxene. On the other hand, in the Oman Ophiolite and Lost City
Hydrotherrmal Field (LCHF) in the Mid-Atlantic Ridge, hydrogen is generated via low temperature serpentinization. Moreover,
previous experimental study shown generating hydrogen at low temperatiir@8 egrees C). However, since even the rate of
hydrogen generation by high temperature serpentinization is slow, the mechanism of hydrogen generation by low temperature |
short period is yet to be explained. Therefore, the objective of this study is to clarify the mechanism of hydrogen generation via
low temperature serpentinization for a short period. Batch experiments were conducted at 30 degrees C, 60 degrees C and 90
grees C using minerals which constitute ultramafic rocks (olivine, Magnetite, Fe-Ni alloy), and serpentinite. Samples were taker
after various reaction times (3h, 6h, 12h, 24h, and 1week). Liquid samples were analyzed by ICP-AES, ion chromatography
UV-Vis, pH, and ORP. Mineral phase changes in the solid samples were characterized by TG-DTA, SEM-EDX and XRD. The
concentration of hydrogen gas was determined by GC-RGD.

Hydrogen generation was observed in all samples. Highest concentration of hydrogen gas was observed in the experime
using Fe-Ni alloy. In the experiment using Fe-Ni alloy, apparent surface change was not observed at the surface of Fe-Ni alloy
Therefore, hydrogen gas was generated by catalysis of Fe-Ni. The generation of hydrogen gas by this catalysis would be high
than that of generated hydrogen accomplished by the dissolution of olivine, which is the dominant mineral in the ultramafic
rocks.

In this study, the hydrogen generation was confirmed at a temperature of less than 90 degrees C. The hydrogen generati
process is catalyzed by Fe-Ni alloys or magnetite present in secondary minerals by serpentinization.
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Spatial distribution of chromium enrichment in 3.2 Ga Moodies BIF, Barberton Green-
stone Belt, South Africa
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FEMEERES R C CroME M S NIz THZ L SN TS, L LAEDD, ThE TRHROUHERSICET 203
GBI IR SN T2, IR T LIz 7 7V 71 « 73—\ k 2O MoodiseE#EC #E T % 32 fE4ERTORRIR
PRI BOTEILENHAIC X 2 7 0 LBENRR I NG, CTORRIZ, 32 MEIRIFRIC B TRRILNERBINMEE
LWl e LTWa, LLADNS, CORPIREKIVEHO 7 1 LEEIE—BE L C—HRLERHC B W TR S N
26D THY, EOEET O LBENZERMINILND ZEOM TR EFERXEINTVEY, ZT T, AWZEE Moodies
JEREDHT T3 FBIAIC BT HHEREERE ZIH S MM L, #IREEEEO 7 u LBEZFHNS L ZHNE Uiz,

IN—=/Nk Uh SR 10kmiZE EICHiiE T % Eureka synclingl & % #i 7z 5 FBHIC BV T 21T o 120 #HiTz /5 BRIETH
R U T RTIRERSLE S BEE B EES O MLICAEEL, FEfThZE T&H % Moodise Hills blockic 8\ THA E Nz RIREkELE &
ARRICHERE L 728 D TH S T E DR S Nz FATIZEORIRPILE X EE 22mThH b, EAICEE 122maD )L b
BE M EDHER L T e—77, AWEORIREILE IZJE)E 36mTH D, LAICEE 103mD S & 2V NEES
MHERE L T e, BEMEREIEID S, RIRERIEE AN 72 0 & AREREE (C15 p m) D575 % /R L RO K E 75 #kIE
(50 p m) 5% RAEN SR E N, WANSEIEYIORIRESLE TH 5 C E DRI NIz, CrOKRA MEYIT
B2 70 LFINIRE MRS (SO0 NERPE), SRIRERILE & & ICHEER T & o, MPIREKEE T O 7 1 LERERE, Fef T
ZERIBICREERSETIC N E NEAE L Tz, BIRE M= 7 0 LEkEE FE-EPMAZ W T ER DN 21T > T2o RHETEHE
RS ERIRESEE ORENC X B 21k A5 NT, WINEE Cr# (0.7670.89)% {K Mg# (0.00170.01)x #5 > T 7z, XRFIC
X B REMBAHOFER, CUTIC OV TEMFITENZASNT, RIFHIZEHIC T 2RI I, iz TH
N LBEERERTE R ol TOMHITOWTIE (L) M FEDBEWICK S &0 (2) HfbREDRERWC K S &
DO[FEMEE LTEA BN S, (1)ICDWT, AT TIEMIAf#E, ICP-MSIC X b &SN Z21T> TV 5H, At
ZCIE XRFICK B728, Ti OMMHBEFHMEIC 3HTDE DD B, LIch> T, —HEARHC BN T Ti BBHRFYELL T
Hotziz®d, CrTIHIC DOV TIEHICHHMETE TWRWATREENEZ 5N5, HD VI (2) AWFZEDRIRELILE X el TifSE
KO ELRVEG THER L7 A[REMENE Z 5, O &IFEREHICB O TERITERWIGIC O HIBLERED LD > Tz
TR LTWV5,
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Change by a diagenesis of first minerals in 1.9 Ga sedimentary rocks of the Gunflint
Formation

TR e T B
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Some microfossils in the 1.9 Ga Gunflint Formation show clear morphology of aerobic microorganisms. However, carbon
isotope compositions of microfossils and other geochemical characteristics suggest the activity of anaerobic microorganisms i
the same rock sample. This leads to the skepticism if the 1.9 Ga surface ocean environments were essentially anoxic and o»
environments were very limited.

In order to examine if oxic world were more common or anoxic world were more common, shallow water sedimentary rocks
were collected from Kakabeka (the bottom of the Gunflint) and Telly Fox (the top of the Gunflint) areas. The following features
were found in the present study. (1) Chemistry of carbonate change into either Fe-rich or Mg-rich from calcite during diagenesis
Fe-rich feature is only found at the bottom of the Gunflint Formation, suggesting wide injection of reduced fluids in sediments.
(2) Carbon isotope compositions were similar to cyanobacteria value, and feature of anaerobic bacteria were not detected. Th
suggests that previous report of carbon isotope compositions of anaerobic bacteria was limited in a few places and not widespre
in the Gunflint Formation. Therefore, aerobic microorganism was the major life forms. (3) Sulfur isotope compositions of
pyrite range from -2 to +15 per mil, suggesting closed system sulfate reduction. The closed system was most likely isolate
oxic seawater from anoxic sediments, probably high sedimentation of SiO2 and CaCO3. In addition, isolated sediments wer
anaerobic bacterial world, where organic matter from the oxic world was largely consumed.

F—T— F: FekVER, B LIERES, SSUTIERSE, BH U725
Keywords: diagenesis, oxic, anoxic, closed system
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Origin of phosphate stromatolite formed after the snowball Earth
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Large Fe isotope fractionations in ferruginous sedimentary rocks above Kuroko deposit
in the Hokuroku district
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The Hokuroku district in Akita Prefecture, Japan, hosts many large volcanogenic massive sulfide (VMS) deposits called
Kuroko deposits formed around 15.3 million years ago by ancient submarine hydrothermal activity. VMS deposits were formed
by the precipitation of metals from hydrothermal fluids and could have contacted with seawater in geological timescales. Be:
cause they are composed of sulfide minerals that are stable in a reducing environment, such as pyrite and chalcopyrite, an ano:
environment in the Hokuroku basin may play an important role in the preservation of the sulfide ores containing valuable met-
als in Kuroko deposits. However, geochemical evidence of such an environment occurring in Hokuroku district is currently
lacking. Therefore, objective of this study is to investigate the distribution of REEs and the variation of Fe isotope composi-
tions in the Fe-Mn-rich sedimentary rocks associated with VMS deposits in the Hokuroku district to understand the depositiona
environments and ancient sea-floor hydrothermal systems in the Hokuroku basin. Sedimentary rock samples obtained frol
both outcrops and mines in the Hokuroku district include ferruginous cherts occurring directly on or above a Kuroko deposit,
manganese-rich siliceous mudstone, and amber in mudstone or tuff. Samples were analyzed by XRD, petrography, and SEN
EDS for mineralogy, by XRF and LA-ICPMS for chemical composition and MC-ICPMS for iron isotope compositftfe(

(%0) = 1000[(* FeP*Fe)sqmpic/ CCFePFe) rasar—1a -1]).

The results of these analyses show &itFe values of mine samples occurring directly on and above Kuroko deposits were
-1.5to 0.5%0. These values are largely fractionated fréthFe value that is similar with igneous rock s 6°°Fe. Iron isotopic
fractionation occurs when ferrioxide precipitate part of the bivalent iron present in the reservoir. These values are largely frac:
tionated from th&®%Fe value of the standard (i.e.%0), which is a similar to that of igneous rocks. The samples that have a large
negative value also bears negative Ce anomaly. These signatures indicate that partial oxidation of dissolved ferrous iron occurr
by mixing ferrous iron-bearing anoxic water with oxygen-bearing seawater, and therefore that the sea-floor of the Hokuroku
Basin was anoxic. On the other haiéFe values of chemical sedimentary rocks formed during 2 -3 Ma after Kuroko deposits
formed ranges from -0.8 to -0%. These values are similar to that of dissolved ferrous ion in a modern sea-floor hydrothermal
fluid. Therefore, th&®¢Fe values of the samples indicate near complete oxidation of dissolved ferrous iron in an oxic environ-
ment. Therefore, the results of this Fe isotope study suggest that the depositional environment in the Hokuroku basin shifte
from anoxic to oxic after the formation of Kuroko deposit.

Keywords: iron isotope, rare earth pattern, anoxic environment, Volcanogenic massive sulfide, hydrothermal system
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SEM and TEM observations of carbonate, Fe-oxide and silica minerals in Okuoku-hachiki
hot spring, Akita Prefecture
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Recent studies of biomineralization mainly treated biominerals produced by evolved life. It is uncertain if primordial microbes
are capable to precipitate biominerals. If biomineralization by early life is well documented, it will help to understand the Pre-
cambrian environments more in details.

Abundant carbonates are precipitating at Okuoku-hachikuro hot spring, located in Kosaka, Akita Prefecture, Japan. We col
lected sinters, soft to solidified sediments and microbial mats. Then, those constituents were observed using field emissiot
scanning electron microscopy (FE-SEM). Minerals around microbial sheath were also observed by transmitted electron mi
croscopy (TEM). Analyses of X-ray diffraction, pH, DO, dissolved amino acids, carbon isotope compositions and chlorophyll
compositions were also performed.

Hot spring water does not contain appreciable amounts of dissolved oxygen, but Fe-oxides immediately precipitated afte
discharge. Chlorophyll analyses indicate no presence of anoxic photosynthesizing bacteria. These results suggest that Fe wi
precipitated by Fe-oxidizing bacteria dominantly, supported by SEM observation of characteristic morphology of the sheath.
Cyanobacteria become more dominant in the distance.

Most samples contain radial aggregates of needle-shape aragonite. Such morphology was found in bubble in the "first” dis
charging fluid. Each needle in radial aggregates seems to be bigger depending on a distance from the discharging point. A
gregates of coarser and random orientated needles of aragonite are found in lower stream zone, where evaporation and cooli
of hot spring water are more visible. Because of no systematic correlation to biological activities (microbial mat, amino acid,
organic carbon, etc.) to those morphological changes, all aragonites are formed inorganically. On the other hand, Fe-oxid
covering sheath are found locally. Using dilute hydrochloric acid etching, Fe-oxide is observed clearly, especially in zone 1.
It has 3 morphological types: sheath-like, agglomerated and needle in radial aggregates. It is noteworthy that Fe-oxides nev
grow in large crystals. This can possibly because microbial activities or organic molecules may prohibit the growth of Fe-oxides.
Furthermore Si was detected in Fe-oxide. This result suggests that Fe-oxide probably adsorbs amorphous silica selectively. Su
unique morphology may help to interpret the origin of hematite in Precambrian banded iron formations.

F—U—F: 7odF A&, SELY), BRE(LF, SEM, TEM
Keywords: aragomte, Fe-oxide, Fe-oxidizing bacteria, SEM, TEM
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Microbial processes forming lamination in hot spring stromatolites by sulfur oxidizing

bacteria and cyanobacteria.

YRS SO b ks TS 2 P R 2 R R
OKUMURA, Tomoyo"* ; TAKASHIMA, Chizuru? ; HIRANO, Misa® ; KANO, Akihiro?

UM ATBOE NHBPERFZE B FEREAS, 2 (R - S, 3 TUNRS: «
1JAMSTEC,?Faculty of Culture and Education, Saga Unh&CS, Kyushu Univ.

T EIRFE L SV LA T B BIIKD ST B IREIEHERY) (hZ3—F-2) 1did, —fRICTT I A—
MVA— X — ORI FEE L, KEiOA b~ T4~ &R - K L BICEHUL TWa. S5, 7KDY 55 ELL D
FRIEPNCZ LD S I3—F UHERIE T, &7 /80 TV 7 £ 3B R EME D/NA A 7 ¢ )V LORKED HE R Tkl
C0, HEMICTIE S 5RO EZE T2 LT, MMERENS Z EAREI N (1,2) LML, KD EIRTH
EYNTET b IN—F VHERG T, FfRIE R Ta<7&D (3, LROWEY- SiHEEH 7 ate Ah4 Uk
75D TFHEINS. AHFETIE, EETHRIEMICET A > R 7 A< b T EILERO SipoholoniiRICHBWT, s
RIREDFEE T 2 HIBRI Y AN SR 2 R T 5.

Sipoholoniiiifid, HFHRAD VT ZiTH 2 7 SO ET Tarutungtis TIHEHS 25 ZEOMEROTT, FF3—
FUMNREERICHE T 2IRRTH 5. HEHIE, F5Hkm? IZhieo TR IN—FUDFEL, ANBHEZEDO DTN
TV A BAGANOTLY 7 B, WRMRICHET 2T 7 CO3IDICHITFENS. 2TOLY 7T, BrofhaT, i
PP OO Z U2 R IR OHERYID, il 5 RSO THEORZ & DRI E N T |
B b INN—F OXEOEIE, KRISCTELLTED, S5EMaATREY 7%, S0ELTTIEREazE2L TH»
Te. RREOBKE T, BRIREERMNEE UG N1 4 7 1)U L LIRS SRS & 1 2 FLRE ARG (Eh 0.5-1.0 mm
OMBRTHRDIET C & THMEREIN TV, —F, €V 7ol Tk, HEE LR aEoERII AR IHE D - 72

TU7 CIEBWTC, ke kkt - €270 FIN—F 7% 481K, 4B EICT > T U T =ITo TR, 2D
EEIEtmENRMIC, HEEMERICEREN TS 2l Lz, GihU s I3—F UHVET ZHIRICHB N T,
W, pH, 7IVAVE, VoI LA+ VREIIREETIZEFETho T IAFHREREER, HocidiiizEL T—
ETH-TN, YRR TIRBMICE <, "HEICEWMEZ &> Tz, 2 aDilkld 16S rRNABIL T DR 217>
ree A, MAEYOREHBIZIERTLIE> TH D, R EREEOMER(EHE D B L Tz, 220, e
OEICT 7 /o707 rnuT LIS AEONEGRMEN K D ZETH > fo. SOCBAME TEE RlE D16 2
BIERUTASR, MOORATIZRMOEEEIC, ©2 7 aniltlklTidin & IMERIC, R THbICamL T\,

DL EOREN S, fEOMR T, (ECROME LIRS, YCERHIED HEBIT b I3—F VRN F T 1)V L
FIEKT BT & TREIBKRT BT ehbholz. —7, EXY7EOMEITI, YEEKICX > TERS NEEEIS T
ZIEMNC, WEMCHEZ IR e T2 1NAF T 0 IVLDFGET 2 C L TRMERENS. THUEHBREKICB T 5817
BWEM T O A TH 5. €7 EORARORENAHBIZ O, WEEKT 220 MEZ EhE T 53047 1)1
LOEED, BEOMHBEWVHIHNNERTIY hao—)VENEHTHREZLNS. TOFHO IO RIE, BHREIC
ZULSBAEMNCE O RKEHETAEL S %, A I A MEREKT 2WMEY 70 AD—DTH 2 EENEND 5.

[5 [HISZHK]

(1) Takashima, C. and Kano, A. (2008) Sedimentary Geology, 208, 114-119.

(2) Okumura, T., Takashima, C., Shiraishi, F., Nishida, S., Kano, A. (2013) Geomicrobiology Journal, 30, 910-927.

(3) Fouke, B.W., Farmer, J.D., Des Marais, D.J., Pratt, L., Sturchio, N.C., Burns, P.C., Discipulo, M.K. (2000) Journal of
Sedimentary Research, 70, 565-585.

F—T—F: FIN—F VR A a< b S A, 27 N T U7 iR A
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Inf?ﬂences of silica and embedding on thermal alteration of aliphatic hydrocarbons in
cyanobacteria as evaluated by FTIR

PR 7 1 Bl e 2 BB JE—RR 3 Al 15 2 Skurl el 3
IGISU, Motoko"* ; YOKOYAMA, Tadash? ; UENO, Yuichird® ; NAKASHIMA, Satort? ; MARUYAMA, Shigenor®

L YRR TR RRAE, 2 RIROKCE, 3 R TR
LJAMSTEC,20saka University? Tokyo Institute of Technology

Jeh1 > 7)) 7 RO ERAEY LA DA & U TERE O L Z D 2 LT 5N 5 (B 213 Schopf, 1992;
Knoll, 2003) LML, ZN5EH A ZXAVNE L, BEMNHMT, 2HhNDERMNEEL TWA78, EREES DR
B EERITO CEIEREETH D, TNETICEE L, FEREY LA ICEARCAHREZE 57201, SRS
Yk, baB R UCEHEFE—RAEMO #7211 > TE. 9 8.5EF1 &4 19 EFERTOMBE LA h S REHGkR Lk
C-H#E&ZRH L (Igisu et al., 2006) {t45D 2960cm-1/2925cm-XCH3/CH2) Y — Zi@jg Lt R312/1 5, HIFENEE A EER
FNCRFE Nz nTREME 27~ L7z (Igisu et al., 2009)

Uh U, HEREYIDGRIERZ%20) 2388 T, Mz T 268800 SR EtT s eEZ BN, £z, Z0O
ZACIE I OIFAEIC 5B 2 2T B A REEN B 5.

ARETIE, VAN L MADMEMIZH D C-HHRICH A B ZMET 5. BRMICIE, BHEDST /N
7707 OFRMEAER 21T, SRR DGEIC KD, MildrhoaREREROZkZ (1) Mildodk (2) Mig+v
71 (3) Mg+ KBr (X ©igEICHE) DORICOWVTHAN. ZOME, WINORTE YT /N7 T 1) 7HO C-HEE
AL LB LD, Fidd (2) & (3) OFRTIE (1) £K0E C-HEEDWDEENWNE L E>T. £
IEVE R0 2960cm-1/2925cm-1CH3/CH2: R3/2 ¥ — 7 i Lhid MBI LEREE NS 2 W EZ LR E o Tz,
BRI D Z < > AT MVIEH 8.5 5801 & 4 19 fEFEAOMAL A & HU L IRz T L b, MEHRE L
AOLRBECRIELIZEEZZ BN, UEOHERNS, ¥ OGN C-HESOREEREL 50, R3/2
TRAOEEB LR HENT N o7 T TRUTAEA DKW R3/21E, EWVIEEOMREN: 2R L TV,
LAAEERIC BT AL IO ETIICOX I REEERT I LIdhVEEZSNS.

F—T— R BN DIGE, 7 NI T I T, 2 A, B, BRI Rk
Keywords: micro-FTIR, cyanobacteria, silica, thermal alteration, aliphatic hydrocarbon
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Role(s) of extracellular polymeric substance in microbial mineralization

SRR EEEI VN,
NAKAMURA, Yuki '* ; SHIRAISHI, Fumitd

VIRER - B - HiBReKE

'Hiroshima University

Microbialites are defined as organosedimentary deposits that have accreted as a result of benthic microbial community bindin
detrital sediment or forming the locus of mineral precipitation. Most of microbialites are consisted of carbonate minerals, and
considered to be formed by microorganism, such as cyanobacteria and sulfate reducing bacteria. Microbialite records the histol
of interaction between life and Earth environment, and therefore, it is important to understand their formation. Microbialites
are formed mainly by three processes, including grain-trapping, mineral precipitation by metabolism and mineral nucleation by
extracellular polymeric substances (EPS). Grain-trapping is locally important, but key processes are precipitation and nucleatiol
The knowledge of precipitation process by bacterial metabolism has increased, while that of EPS is still limited. Therefore, this
study aims to investigate the influences of EPS on microbialite formation. We examined carbonate deposit developed at Kibeda!
hot spring, Shimane Prefecture. Calcite was despite of undersaturation in bulk water. Microerectrode measurement reveale
that this deposit is formed as a result of photosynthesis-induced €a@@ipitation. The result of EPS staing observation by
Confocal Laser Scanning Microscope revealed that this deposit contains abundant acidic EPS, which is generally considered
have important roles in mineral nucleation. This deposit composed of two layers: the upper layer is consisted of empty EPS
sheaths and the lower layer is of cyanobacteria with EPS sheaths. Both layers contain acidic EPS, while only lower layer wa
mineralized. This observation implies that acidic EPS cannot solely cause nucleation, and requires high mineral saturation sta
induced e.g.by photosynthesis.
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Controlling factors of microbialite textures inferred by a tufa deposit

R B BRI 2 s
HANZAWA, Yuhsaku* ; OKUMURA, Tomoyd ; SHIRAISHI, Fumitd

VIRERIER PG ANTFRIMIER R > A 7 LA RI, 2 A TBOE N R R AR « MuPRERE P Pl n ek

IHiroshima university?Japan Agency for Marine-Earth Science and Technology

WM E SRS MEYIRHEIC X 2R ORI - F50, 3SR RRIC X - THERE L 72 AWk HERY) 72 i
U, Fm-K-SOMBEERIC K > TERE NS, ZOMREHE, EHZFFOA IO oA e, BEIROAT VR
T4 FTHB. HERBICBWT, A T4 NI SSEERTMOHBIL, 13EFANceR TR 5. ZOk, Ak
a< b I MIANICEET, RS SEFERICIEZNE ANEDE XS5 IRy R o4 OIS 5. ZORENIEATZ
ICHIRE N TV, [ARHHICE & To BRGSO 2l (b a L, ks - Emiic B 2HERA ARV T
WKL TWBAEEEDD D, REZESSEYNE(b 2T 2 ETHEELRHFERTHAS. TOTERMENSDEEIC
DWTCHHNCHET T % 7zdicid, BIHOMEYIHERYI OWMIE AR TH 5D, BHEOWHEEETIEA M oA b -
A0 VRITA MLICIEEICHTH S, —F, TNOEREERICB N THENESICFEET B e D, AR TIRBIKE
WCHET ZMEVI R BBIEHEREYI TH S by 7 7ICEB U, WAV S OHERHZ HE T 2 B ZHOMNCT ST &R
Hiye Uz,

by 77— fRIICA R T4 FOX S BEMEREIES. LHL, MIUESRTG EFICRSNS by 7 71,
KR DFENC K > TAMAY b T4 MREEZT TR AT VRIT A MRS RES S, KA pEIRERT T &M
SWFEnR e Uiz, KEAHRICB VT, Ahax T4 MR 2aYRI 4 MR 7 7 OHERS & & k&2
Hond, —RNAEby 7 7B OZNEFBETH >, by 7 7 REICHHT 2WMEM L, MAEMOREHERYI©
AN ED T (EPS ZHm U CHEN L —Y—EEPEMBE THE LIz L T A, ZO0MIE = DOHEREYIR T A Z <
BixoTWiz, ZAaYRI A4 MRy 77 ORE T, BRIRS T /N0 70 7 HV8I B R U CEER 500 pm OFERIRD
BEOZIERLTED, EPSIZZONEEFEICHER S 7ML Tz, —HFARA T4 MRy 7 7 DEHEOK
A TRITRONBEH L TED, RIRTT /NI TV TIN5 EPSE > THLIZ 0 L TW e, A Tty o E
EMmABHRZELIzEC A, AaYRIA MRy 77 Tld, HEEYEmICIZEER 500 um OF5 A OHEES AR SN,
FORMMTIEERIRS T /NI TFUTH, ZORBTRRIRGT /X7 TV T7HERLTWAEHETFHIRENE. —F, X
rax bF A4 MREY 77 TlE, B 10 um OMIRI A G RORERED 55> TH D, RN TIERIKS 7 /N0 T
V7 REICE L TEMAEER L Tz, 2 S OHEREYNC E R I 2MAEYRIEZFET 572012, 16S rRNAEL T
DR RITolz T A, EH 5O M EYRHEDRIEBD Y 7 /NI TV T ThH Y, TOMOREHKE K
HoahEL Wz, LHhL, AaYRIA4 MRy 77, Abax kT4 RMRFy 7 7IEED 5 NRV 551
OWMEIDMEE Nz, o e, RaVRIA MRy T 7 2/ 2WMEBEO T EWEREEERF O &V S
CTEERLTWS, £y 7 /N7FVT7IELTSE, AaYiRI A MRS 77 OITH WS R > Tz

VULEDWRNE, Abax b4 e A0V RT A S OHERHBEOEWOE, MAEYE EPSOROEWICERT % C
ENVREE NS, TORMRIIEDTE, K SEEMCEBY S, TEAMEMSOZEIX, H2 7Y 78R L RN
EVIBEEOHELEIE L AR TH .

F—TU— R WEYS, Arax b SA N ARYRI A, by T 7, REBES
Keywords: microbialite, stromatolite, thrombolite, tufa, carbonate rock
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Soil mlcromorphology and the effect of biotic activity

PR TR T IR 2 IR BT 2 A RS RS
SUZUKI, Shigeyuki* : HATTORI, Tsutomd ; HATTORI, Reikd” ; MIMURA, Kaori® ; ISHIGURO, Munehidé

VRILEREE, 2 7 Fw &« TR, 2 R H PR A, 4 GEE R
1Okayama University?Atic Laboratory,?Kanematsu-NNK CorporatioriHokkaido University

THOIE A & EYE & OEIRERIC BN T, K&RKE EDIEHE b > TERE NS £ DT, S & EMhEb O &
I IRAROYIE E AL END, L3 THMAK 5% 0 . ZTIFESHETZBEMMTHS72H, N5 DOfiFH
FNEE 2D B0, SR TEDNEMAEM AT 2 (IRES, 1987, Kithi ORI, FEY ORI ki b 721
T35 <, HIEOIEEID DL HEMIEHAND S T L ERBENTR TS (IRES, 2000, EYoOTEH) & HE RO A
TERIC DWW, MHIME D@52 Lickat Ui, HHEORURNI ML 2RS, MlILAARE TR gk 3 (e
R~ ) . AT L. N> 7573 2 Dhakai B i Ligle B 138 (8 30004Fa1) ZHW\We, 27
DRI EEIRIE FitzPatrick(1993) [AlAk75 /514 T AHEEL TR S (R CERmMER R 2 F L TS L7, 2 U A -
F /KT OB E FIEMEE 2 Vi,

S U aKEHEEK ¢ RLA RGO ME L IEMERORSENRD b N5, 1 ~2 mmiBEDO~ 7 afRiEWY 1 XD
SV E G oft, FICTRY A XL ORI 57455, et XK1 0.05~0.3mmAEE DMK 2 7% L TV 2 HFH
LIFLIEERITE %, COMBIEI7adbitAET SN, < 7alfidld I 7alfpoESGIcE>TIEREN TS T &

ZRd s MILACEREN OTRERHD S O/KH HRICB N TR, <7 aMRIEERR IR A 5 7223, 0.1~0.5mmisfE
DI 7RIS T % LB Z SNZRROMRENGED 5N %, DhakaifxliD i HHIEHHE L TR0 EHEIE N2 8,
FRED I 7Ok & EZ DNAHENRD NS, 4D I 7 afkidBAEWVITHEE LSO RHBRIZEDNZ VD, 1§
WEEO A& - S a0 OBIG -« b~ > 7 Kbk £ DIREY OR R R I KSR DEWIC
Ko THAITZ %, fFbNn2ME L LT, BOPx EDEYHEELNEE T, LA EHNENIBHAEZ VL, TDEH%
MG T FitzPatrick(1993)x £ £ < DL TH O M I N TV B K 51, Kigis E DORBEREEDZL DI MY OIEENIC K

%%bﬁi%lm_ Ehbh B,

TUA e F RTF DK - — KRR 2 T B CRISST % L. etch pitZk M NETCREDMERKE N TV 5,
<_0)J: 2 IR U T RS D E D, M 7s i O R E R 5N b, K IME OFICHYIMNERK LI T8 501

%, TNHDOT D, O TE/MKYIT 25%{)%‘*7‘4’ ORI, PIEIHIRA L, (LRSS IERIC X 21EH .
WZBSTELIeT VA - F /R TFORRICE S EDEFENS LHEHIE NS,

FitzPatrick, E.A. (1993) Soil Microscopy and Micromorphology, Wiley

ARES S0 (1987) KMt DT EMIIER, Eich

ARER #1 (2006) 1 & 441, 60(2), 105-107

F—U— K. 248, I 70k, U A - F R, Ml
Keywords: soil, microaggregate, silica-nano particle, bacteria
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A novel remediation method for nickel-bearing wastewater at neutral conditions
A novel remediation method for nickel-bearing wastewater at neutral conditions

PR BT PEINE L (e 85 2 RN 37 ORI T 2
OKAHASHI, Harukd* ; NISHIUCHI, Toru' ; SATO, Tsutomé ; OTAKE, Tsubas#; YONEDA, Tetsurg

VIEK « AR, 2 JEK - AR
IGraduate School of Engineering, Hokkaido Universifaculty of Engineering, Hokkaido University

Advances in technology such as the electronics and metal plating industries have increased the demand of Ni year by year. C
the other hand, the resources are unevenly distributed in a few countries and the supply is highly dependent on strategic policie
Moreover, since Ni is not produced in Japan and it is dependent on imports from foreign countries, the supply structures of N
are vulnerable. Because of this, the necessity of recovering Ni from wastewaters and other waste forms has been increasir
Some industrial wastewaters contain large amounts of Ni. Generally, the removal of Ni from contaminated wastewater by addin
antalkaline and flocculants to increase the pH to 10 or above would result in the generation of Ni-hydroxides after treatment
After that, it is necessary to adjust the pH below the effluent standard (pFB%8 However, this method suffers from some
disadvantages, such as the high cost for chemical reagents, problems in the disposal of alkali sludge and inefficient treatme
system. Therefore, a more sustainable remediation method must be developed to achieve sustainable wastewater treatm
operations. This study focused on natural attenuation processes which are safer, cost-effective and more environmentally friend
than traditional methods. For example, at Dougamaru abandoned mine in Japan, high concentrations of Cu and Zn in wastewa
are naturally incorporated in the structure of layered double hydroxides (LDH), which forms in the presence of Al ions, hence,
natural attenuation of Cu and Zn occurs (Okamoto et al., 2010). Because LDH has the hydroxide structure, six-coordinated heay
metals such as Cu, Ni and Co can be incorporated into the structure during the formation process. Therefore the objective of th
study is to develop a remediation method for Ni-bearing wastewaters at neutral conditions, and to clarify the behavior of Ni in
the neutralization and precipitation process.

In this context, to check the applicability of LDH in the treatment of Ni-bearing wastewaters, synthesis experiments were
carried out by co-precipitation of Ni-bearing LDHs containing,30 as the interlayer anion with different concentrations of
dissolved Al ions. Analysis of water chemistry before and after the co-precipitation show that the removal efficiencies of Ni
from the synthetic wastewaters increased with increasing dissolved Al concentration. The results further show that the presenc
of Al in the formation of LDH removed Ni at pH values lower than previous methods which precipitated Ni-hydroxides. It is
expected that treatment costs will be reduced in actual wastewater treatment systems because Al addition leads to the reducti
of antalkaline use and the neutralization process.

Ni adsorption experiments and extraction experiments were conducted to investigate the sorption behavior of Ni. Only a smal
amount of Ni was adsorbed to LDH and basaluminite (major minerals in coprecipitation experiments) as inner- and outer-spher
complexes. From the result of XAFS analysis, Niwas incorporated into the structure by being able to precipitate LDH selectively.
This shows Ni is fixed securely in the structure of LDH and that the mobility of Ni will be governed by the solubility of LDH.
Thermodynamic modeling suggests that the precipitation of LDHs with the optimum Al/Ni molar ratie{@.23) is determined
by the initial conditions (e.g. pH, Al, Ni concentrations). Furthermore, modeling results reproduce the experimental results
such as removal efficiency and mineral species well, opening the possibility of its application in actual wastewater treatmen
operations.

Keywords: Remediation, Layered double hydroxide, Nickel

1/1



J apan Geoscience Uni_on Meeting 2014 /0 d ,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

U05-P15 D3RR A Z—21 IRFfd:4 A 30 H 18:15-19:30

AR b7 BAERICRIES 5 N T/ N—F Dt PR TO/KEZ L & MAEYIFHDILE
Changes in water properties and microbial facies along a flow path of a travertine devel

oped in northern Sumatra Island,

S TG T TE YD L BRI 2 R s 3
TAKASHIMA Chizuru' ; HIRANO, Mlsa1 OKUMURA, Tomoy@ ; KANO, Akihiro3

YEERY: SUCEE A, 2 Brentseizesng, > FNRY: st emtseh
!Saga Univ.2ZJAMSTEC, 3Kyushu Univ.

AV RRYTDAR FTEICIZZ L DOKUMMFEL, TRUTHEOVIRRDAZ EH LTS, b OEROHICE, b
FIINN—F 2 EFEINSHBEY) Z IR EE 2 EDODMENTVWBED, AT DRV, RIN—=F 3TV 74D
A ra~X bTA N ERIH - HRNICBHELL T0a 728, Jeh > 7 7R OWEHEREMAYIHZ 15 FHA 0 DIk
LA[EEMEMH % (Takashima and Kano, 2008; Okumura et al., 2013

AWFEERIE, A< b i%jl:%[ibl%%ﬁﬁ%k@ﬁ}b?ﬁ?ﬁﬁ“é%% k2N 30 kmEFICHLiE S % Sipoholoniiii T
H%. Sipoholonifi g TIIAMEAEI 5 /7 km? D3 DDITY 7 b INN—F VINERICHERE L TV 5. AWIZETIEATH

RRENRE DR Area A5 & U, ISRIKDTETEGY, IKOMESE - IREBELGEFNIRLLORIE, HEREYIFHRICRE T 2
MWzl T 5. el {m?fxﬁﬁ{{:‘b\’cd)mé”“ﬂ:’@ s INN—F > ORHEIAS ML, WAV & DR
HPECDOWTEST 5.

Area A DRI EER 35 m T, Heh 58 156 m X TORERE Tl iE 50 cmAEEDWRERINWIC b T 3—F DTk
LTW5., ZThEKIZEMERICRD v I3—F 2 R—LOZ2%H FCIELHNS. R—LO FIHCERIEL %0,
RRIKIET 5 ARDY LT —)VERRT, RREIICELK 5 m D7 —)VICHEIVAT. 57t Tl 286 LImin DRiERZ1ES
RFUKMEH L THD, /Kikid 61.4° C, pH6.48 {AFIEZIEE (DO) 0.60 mg/LD & « i « MaF7a/KTH
%. fREKE cat (#360mg/D, SO~ (K530 mg/h) ICEH, Mg*T R ClmiZZLWw. EFih S R &KIRIZE
RL, DOIIAKRKHTOBEEZWINT % 72b8Ind %, FRICHD»WV pHIZ ERL, 7IVAVEE Cat EERERLTWL
. TOTEIECO,DHARICEKD, KRBT ZEEIMED EAL, FIN—FUMUBL TWBE T & Z2RT.

Sipoholonid /KD b T /3—F i B T LIREND, FRICW I ER SN ARZHEMAH 5. T HUIRFEIEILY)
OFEFRISDHROBNE ML TWVWS. FROBOETET T34 b OFHIRFESEDERIRICEE UHBE R L, TR
@?Bb\b”ﬁ MV ANVEIDFERBS R SNz, XRD oM KB &, bIN=FFTIT7TdF A P THRENT
WABD, MK > TNV Y A P EHEFELTWE T WD 5.

;I8 —=F ORI TE L TOAMEYHE, ER2S FRICH THIRICZEL TS, ErfhricRohsH
DT 4T AV MRAEYI< Yy MIFEBCHIE TEERK S N AHEZ BuEh, 2000 THSEEZLNS. fim2id
WIbKEZ G ATZEIRTIZIEPHEORE TEIET 2 2 LAMENTED, INSRGIHEDRMLE—T 5. ik
DFBOZVEHBKICIFTENE Y Z ok LR LN, O/ A THMENFELTWD EEZLNS. THBOmRE
VDI OWGATICIE AR EOMAEY I~ v BDMIE L TED, SORBEMEE FTHRENEZRT T T AV MR T /NI 571
TEIKREST S, COYT /NI TITY BB S TOBEOKIRIZNITNE 45° CULRTH-7=. 2Dk,
Sipoholoniit S DHEREY) D 122 kIR RIS /KRR R I IOE U T EMHA b 2 K L T %

(5 1 HISCHR]
Takashima, C. and Kano, A. (2008) Microbial processes forming daily lamination in a stromatolitic travertine. Sedimentary
Geology, 208, 114-119.
Okumura, T. et al. (2013) Processes forming daily lamination in a microbe-rich travertine under low flow condition at the
Nagano-yu Hot Spring, Southwestern Japan. Geomicrobiology Journal, 30, 910-927.
Welm 2 Bi& A (2004) AEYIHIENC 3513 B AR B O €7 )L ISR LHERE (ML) KB %7 1T X
> MRS W (LG, Viva Origino, 32, 96-108.

F—T—F: FIN=F, 7 T5adAFA b, REERE R, > 7 N7 T
Keywords: travertine, aragonite, sulfur oxidizing bacteria, cyanobacteria
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A study of irregular shaped tests formation of planktonic foraminifera

R R & PR N R N DN e S T = A ST
HORI, Masaké* ; SHIRAI, Kotard' ; TAKAHATA, Naoto! ; SANO, Yuji' ; KURASAWA, Atsush? ; KIMOTO, Katsunor?

VEEURSERSKUHBETIEAT, 2 MR T bk
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MHlEEA LR, AREDORZIEKT 2 Bl A Th . ARGERELATH S TR, TORDIEE
LHERNALE MR e LS, IR 2 HEE I e U TLKFIHEI N T E /2, AfLRomkiE, —fic, H# EoD
F v UN—=IZhNTED ., MIICIER Uz Edun e LT, BIRRICO DT DOIEKT %, BEOWIETIE, LIZL
WEELRZ Ny FR 70 —EREETHE U, MEITTRLENAT & W o 7o L2 & BREEIR T OB ZRA TR 5 N T
Tieo — T, BIERICEDZITEZOBEFR,. M) H— LR 2NFICOWVTIEAPHZENZ ERENTWS, &2,
BB F T, RATRERASNEVEERBIROBDIERT 3 ehH D, BHEERIERO AW X LZHRT % T Lk,
WiEHMNC, AILEROERRRIERO 70t ADMRE2IE T L SN 5,

Z T T, AT, GILROBIE R ZEISET % HIY T, MBS TEREE L7z 2 F O LR (Globigerina bulloides
Globigerinoides ruber % RS E M N THE Lz, BIERE. 19Ch5 2 CT DI T, 256 CEXTD 4EEfEE L
Too ROWREHHZRFE T 2728, AV LENAARZBRRIN L, I—F > T x>z, £z, BIOMEEKITH L
T WKDH)IV T LEER 1092 L SR T2AIC DOV TEBIRE T Tz, MUV LERERIE pH 23 L T
B, ATy LNEEOHEINCX % pH ODZ{LIFEVWED LT S,

T OFER, 19°C, 21°C. 23 CTHIB SNz 10D G. ruber® 5 5., AN/ IEH k2K Lize —/5. G. bulloides
& 7 EAF S EADRZIER L. D55, AETORER. 2B AR L Tz 3k, BERIEENGED 5
Nizo BHEIDBRDIEK UTREROKIRIE, 21°CE 25°CTH O, BRI EIREOMICHEZENZBEFRIZZV, EXA 513
W AIAFBRERE. RGBT EBREEZEOZTH S, HBLHIGRZERT 58 POM &I 2 6 HYIILZ FE K
THTEMHENTVS, ARIERHRPOERYIEENZLT S &, POMDIEFRIEEOWETF S, B RIEKICD
B ARENEN D B,

F iz, BBUWKOTIV YT LEEEZL IR TZGEIC DOV TIE. 12 RIS BRRZS 2% & TR RS 5 iz,
i 2GRNy FORICE L TVl e b, ERTIRELS. BILEAELSET LIz DTH S, VT L&, &
ERIZT T SEXERERRISICRHENZ TETH DT D, VT LEEORZME FREM, R4k
BEREICHE 2 725 LIzTREMEDN H %,

F—T— R R TL, SE R

Keywords: planktonic foraminifera, laboratory culture
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Anion adsorption and post-adsorption behavior of metastable iron hydroxides

ANE TV RS B AR SR R AR L ORI B oK Y
KODAMA, Ritsu'* ; OKAHASHI, Harukd : YAMAMOTO, Takato! : SATO, Tsutomti ; OTAKE, Tsubash: YONEDA,
Tetsurd

BB R AR L EBRIEER > A 7 LN BRI E AT =
!Laboratory of Environmental Geology, Hokkaido university, Graduate School of Engineering, Hokkaido U

Pollution by dissolved anions has been a pertinent environmental concern in many areas around the world. For example
acid mine drainage from abandoned mines and contaminated waters resulting from the Fukushima nuclear power plant accide
emphasize the importance of predicting the behavior of the dissolved trace elements on Easthiface environments. Iron
minerals may play a potentially important role in the control of dissolved trace elements in the environment. In particular, poorly
crystalline iron minerals exhibit excellent adsorption capacities for toxic anions due to their high specific surface areas and re
activity. In order to evaluate the potential of poorly crystalline iron minerals as stable sinks of dissolved hazardous ions, it is
necessary to investigate the adsorption mechanism on these minerals and their post-adsorption behaviors.

Adsorption experiments using arsenate, phosphate, chromate, sulfate, selenate, fluoride, and chloride were performed to |
vestigate the selectivity of Schwertmannite and Ferrihydrite for various anions. Adsorption selectivity decreases in the following
order: HAsO,~ > HyPO,~> HCrO,~ > SeQ? = SO,2~ > F~ = ClI~ . Schwertmannite and Ferrihydrite didnt have
an ability to adsorb F and CI.The adsorption mechanism of these anions was investigated using zeta potential measurements
The results indicated that4sO, ~, H,PO,~ and HCrG ~ formed inner-sphere complexes while Sé0and SQ?2~ formed
outer-sphere complexes. The adsorption mechanism of these anions to both Scwertmannite and Ferrihydrite is generally simile
except in the case of HCrO.

Accelerated alteration experiments were performed to observe post-adsorption behaviors of Schwertmannite and Ferrihydrit
Oriented specimens loaded with varying amounts of adsorbed anions were aged under saturated water vapor pressure conditi
at 50°C for 30 days and analyzed by XRD. Results show that larger amounts of adsorbed anions delay the transformation o
Schwertmannite and Ferrihydrite into more stable phases, indicating that adsorption of anions, particularly as inner-sphere con
plexes, stabilizes poorly crystalline iron minerals.

These results show that poorly crystalline iron minerals are capable of taking up a range of toxic anions from contaminatec
waters and that the stability of these minerals will be affected by the amount of anions sorbed on the surface. These suggest tt
poorly crystalline iron minerals may serve as stable, long-term sinks for toxic anions.
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In Japanese transuranic (TRU) waste disposal facilities, 1-129 is the most important radionuclide that must be considered i
long-term safety assessments of the repository. However, the degradation of cement materials used in the repositories can prodi
high pH pore fluids that can affect to anion transport behavior. Therefore, it is necessary to understand the behavior of anion
such as I- in hyperalkaline conditions. Examples of I- behavior in natural hyperalkaline environments, such as in Oman, show
that I is taken up by aragonite, opening up the possibility of calcium carbonates as inhibitorsnigdation. This concept is
currently being applied in the development of the Advanced Liquid Processing System (ALPS), which employs carbonate copre
cipitation to treat contaminated waters resulting from the Fukushima Daiichi nuclear power plant accident. However, the stability
of the carbonate phases precipitated in this system as well as the anion uptake capacities of these phases are poorly understc
In a previous study, (Kasahara, 2012), it was found that monohydrocalcite (MHC), a precursor of aragonite, affects the iodine
capacity of aragonite, making it a possibly important material that can control the behavior of anions..The objective of this study
therefore, is to investigate the sorption capacity of MHC for anions and its stability. MHGH{(i@gl+=6; C&+/CO3;2~=1)
was synthesized and used for sorption experiments involving®F—, I—, 105~, SO,2*, CrO,2~, HAsOQ,2~, and phase trans-
formation experiments. Results show that Kd values of H&sCand F- on MHC are high, while 1Q—, SO,2~ are relatively
low. On the other hand, Br, 1=, NO;~, CrO;2~ were not taken up. It is because MHC has high chemical reactivity and high
specific surface (4 times large of aragonite, 15 times large of calcite), in addition MHC is most low density of calcium carbonate,
so MHC can takes up relatively large amount of anions than other calcium carbonate. And other thing, MHC invdives Mg
abundantly. This study indicates that kgform fluoride adsorption site. Results of the transformation experiments show that
MHC with no adsorbed anions easily transforms into a stable phase, whereas MHC loaded with increasing amounts of anior
transform after longer durations. It is because the driving force for the transformation decreases with the anions content in th
solution. In conclusion, MHC can take up fluoride and oxyanions that ionic radii is similar to carbonate but larger than that. In
addition, MHC is stabilized as a function of uptake amount of anions.
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