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Bioavailable energy distributions in the hydrothermal systems on Enceladus and earl
Earth
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A recent research by Cassini spacecraft suggests that there are silica nanoparticles ih Safemming derived from the
Enceladus plume (Hsu et al., submitted). The findings of silica nanoparticles imply active water-rock reactions. Furthermore
an experimental study simulating the reactions between chondritic material and alkaline seawater revealed that the formatio
of silica nanopatrticles requires hydrothermal reactions at temperatures higher than 100 deg. C (Sekine et al., submitted). Col
sidering a short residence time of nanoparticles in the ocean, these studies imply geologically-recent or on-going hydrotherm
activity in the Enceladus subsurface ocean. Therefore, we modeled possible hydrothermal fluid/rock reactions and bioavail-
able energy in the mixing zone between hydrothermal fluid and seawater on Enceladus. The thermodynamic calculations c
reactions between CI chondrite and alkaline NaCI-NaHCO3 seawater at 100 deg.C indicate that the pH of fluid increases up t
about 10 and hydrogen concentration in the fluid is elevated up to 20 mmolal through the water/rock reaction. Based on th
estimated fluid compositions, we calculated chemical property of the mixing zone between seawater and hydrogen-rich alkalin
hydrothermal fluid, which revealed that the a certain level of bioavailable energy is derived from redox reactions based on CO:
and H2 in the mixing zone whereas there are unlikely other electron accepters such as sulfate and nitrate that are abundant
the terrestrial seawater. Thus, the CO2-H2 pair can be used for possible metabolic reaction, namely hydrogenotrophic methan
genesis and acetogenesis. In the low-temperature zone, the available energy of the Enceladus methanogenesis is higher than
of methanogenesis in the Rainbow field (Mid-Atlantic Ridge) where methanogens are certainly separated. It is therefore highly
possible that H2-based energy metabolisms have been generated in the Enceladus hydrothermal vent system. Considering t
the most ancient metabolisms in the Hadean terrestrial hydrothermal vent system could be also H2-based redox reactions, there
an energetic similarity between hydrothermal vent systems on Enceladus and Hadean Earth. The future exploration of Encelad

plume would potentially provide clues to the origin of life on Earth.
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Impact-induced D/L chiral changes of valine in early Earth’s oceans
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e oldest remnant of life in 3.8 Ga Id early Archaean rocks

RE By 1)1 K2
OHTOMO, Yokd'* ; KAKEGAWA, Takesh?

U YBTERF SR B FERSR  HT 3 77 ST, 2 BRI
LKochi Institute for Core Sample Research, JAMSTEGraduate School of Science, Tohoku University

The suggestion that graphite in early Archaean rocks represents materials of biogenic origin has met with a degree of scept
cism. Isotopic compositions of graphite8.7-billion-year-old rocks from the Isua Supracrustal Belt (ISB), western Greenland,
which are believed to be of sedimentary origin, suggest that vast microbial ecosystems were present in early Archaean ocear
However, results of more recent studies suggest that most of graphite-bearing rocks were formed through interactions betwe:
crustal fluids and surrounding igneous rocks during later metasomatic events, thereby casting doubt on the existence of an e
tensive sedimentary sequence in the ISB and on the biogenic origin of constituents. In cbi@raigpleted graphite globules,
which are considered to form from biogenic precursors, have been reported from the metamorphosed clastic sedimentary rocks
the ISB. However, these were found at a single locality. It therefore remains unclear whether traces of life at other localities in the
ISB were lost during metamorphism or were originally absent. The presence of additional clastic sedimentary rocks containing
graphite may provide evidence for the preservation of organic constituents in early Archaean rocks, thus supporting the notiol
that microbes were active in early Archaean oceans.

We conducted a geological survey along the northwestern area of the ISB. Banded iron formations contain interbedded blac
to grey schist layers, typically 40-80 cm thick. Rare earth element patterns in samples lie close to that in Post Archaean Aus
tralian Shale, suggesting that the protoliths of the schist was clastic marine sediments. The black-grey schist samples conta
abundant reduced carbon (0.1-8.8 wt%), identified as graphite by X-ray diffraction analysis. The rahg2\aflues was -23.8
to -12.5 per mil (average, -17.9 per mil), which is within the range of values reported in previous studies. Scanning transmissior
electron microscope and high-resolution electron microscope observations present different nanoscale morphologies betwe
the graphite of metasediment and secondary vein samples. Examined metasediment included graphitic polygonal grains al
nanotubes. Sheeted flakes were a dominant morphology of secondary graphite, whereas polygonal grains and nanotubes w
absent from them, suggesting a different origin from the secondarily derived graphite.

We modelled the theoretical3C values of fluid-precipitated graphites. The low&StC values exceed -16.4 per mil when
Rayleigh-type isotope fractionation operates in the fluids. Therefd@depleted biogenic organic matter in Isua clastic sed-
iments is postulated as an initial carbon source to explain the lightest carbon isotope compositions (e.g., -23.8 per mil) in the
present study. Distorted structures are common in pyrolysed and pressurized organic compounds. Such precursors commol
contain non-planar carbon ring compounds associated with abundant pores. Biogenic organic matter, which contains variot
molecules and functional groups, is suggested as the precursors of the graphite observed in metasediment.

In summary, the graphite in metasediment from the northwest ISB is distinct from the graphite in secondary vein samples. The
combined information on geological occurrences, graphite morphologies, nanoscale structures, and isotopic compositions of tt
graphite in the metasediment suggests a biogenic origin of the graphite. High concentratit@slepleted graphite in these
rocks would require widespread biological activity to support the high rate of production and sedimentary delivery of organic
matter to the>3.7-billion-year-old ocean floor.
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Mineralogical and geochemical study of clastic sedimentary rocks in Barberton green:
stone belt, South Africa
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Cerium stable isotopic fractionation as a potential paleo-redox proxy
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Cerium (Ce) anomaly that appears in rare earth element (REE) pattern is a tool to estimate paleoredox condition and has be
used for many studies. Discussion in previous studies, however, has been limited to qualitative one based on the REE pattel
This study, therefore, aims to provide more quantitative information on the redox condition in paleoenvironment by Ce stable
isotope ratio related to the redox-sensitive property of Ce. If fractionations of Ce stable isotope responds differently to various
geochemical processes such as (i) oxidative scavenging on Mn oxide, (ii) precipitation as Ge(@H)ii) adsorption of C&"
without oxidation, it is possible that Ce stable isotope ratio can give more information on redox condition in paleoenvironment.

Cerium(lll) chloride solution was added to manganese oxide and iron hydroxide, respectively, with the concentration of Ce
systematically changed. In both systems, pH was adjusted to 5.00, 6.80, 8.20, anti.0%) énd shaken for 6 hours before
the filtration using 0.2:m membrane filter. In addition, precipitation of Ce was obtained by bubbling,afa3 in the same
CeCj solution. Stable isotope ratios of Ce in both liquid and solid phases were determined using MC-ICP-MS at Kochi Institute
for Core Sample Research. The Cg€blution used in the adsorption experiment was employed as standard solutions and the
isotope ratio of each element was expressed in delta notation relative to the average standards, which is shown in the equation
follows: §'42Ce = [(142Ce/140C€), i / (142Ce/140CQ) i3 — 1] x 10°.

Assuming equilibrium isotopic fractionation, the mean isotopic fractionation factor between the liquid and solid-phasges
of Ce adsorbed on ferrihydrite was within the analytical uncertainty for all the pH conditions. Meanwhite; the of Ce
adsorbed 0id-MnO, was gradually decreased with increasing pH. Most surprisinglyxfes, of spontaneous precipitation of
Ce showed that, with increasing pH, the direction of the isotopic fractionation was in contrast to those in the adsorbed system:
These results suggests that the degree of mass-dependent fractionation of Ce can be used to clearly distinguish spontane
precipitation from oxidative adsorption @MnOx, that occurs under more oxic conditions than the Ce(lll)/Ce(IV) boundary.
Our results suggest that the combination of the degrees of mass-dependent fractionation and chemical state of Ce can be uset
classify the redox condition into the three stages based on Ce geochemistry, thereby offering a powerful tool for exploring redo:
conditions in paleo-ocean environments.
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Sulfur Mass-Independent Fractionation (S-MIF) has potential to monitor chemistry of the Earth’s early atmosphere (Farquha
et al., 2000). Nonetheless, detailed mechanism of the S-MIF occurred in the Archean atmosphere is still poorly understooc
Previous laboratory experiments indicate the anomalous isotopic fractionation depends largely on (1) wavelength or spectrur
of the incident light source and (2) partial pressure of SO2, though none of these experiments have not yet succeeded to full
reproduce the S-MIF recorded in the Archean sedimentary rocks (e.g., Danielache et al., 2008; Masterson et al., 2011; Whitehi
& Ono, 2012). We have developed a new photochemical chamber for determining isotopic effect of the SO2 photolysis undel
optically thin condition. Also, a new direct fluorination technique of carbonyl sulfide allowed us precise isotopic analysis down
to 50 nmolS of photolysis product. The results indicate that the basic character of the S-MIF observed in the Archean recort
can be reproduced when SO2 column density is reasonably low (i.e. 10 to 50 times higher than preindustrial atmosphere). Tt
results with a numerical modeling of the atmospheric reaction network suggest that the observed change in D36S/D33S ratio cz
be adequately explained by the two factors: (1) SO2 partial pressure and (2) amount of reducing gas (H2, CH4 and CO). In ligh
of the new perspective, we have re-evaluated the geological record of the D36S/D33S ratio with additional analyses of Archea
sedimentary sulfides from South Africa and India. Based on the magnitude of the S-MIF and the D36S/D33S ratio, the Archear
period can be subdivided into four stages (1.e3.0 Ga, 3.0-2.7 Ga, 2.7-2.5 Ga and 2.5-2.4 Ga). These changes probably reflect
both intensity of volcanic SO2 emission and concentration of reducing gasses under the O2-free atmosphere. Particularly, tt
maximum scatter of D33S values observed in the stage 3 (2.7-2.5 Ga) requires high volcanic emission as well as very reducir
atmospheric condition in the atmosphere at that time.
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Archean Atmospheres Modeled with the KROME Chemistry Package
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Sulfur isotopic fractionation has been used as a tool to understand the composition of reducing atmospheres. Our previot
work (Danielache et al., 2008 and 2012) have shown that UV-light triggers a large Sulfur Mass-Independent Fractionation (S
MIF) on the S@Q photodissociation products. However photodissociation of unshielded UV-light alone cannot reproduce the
S-MIF signals reported for the Archean and Early Proteroze300 Ma) nor its large variability mainly at 2600 Ma (D33S =
+11%o) (Johnston, 2011). In order to study a planetary-like chemical network capable of accounting for a sulfur cycle in reducing
conditions we have introduced a high-order solver (DLSODES) administrated by the KROME (Grassi et al.,) chemistry package
The package automatically generates a set of FORTRAN subroutines with build-in rate equations and solves them with accurac
and e?ciency for sparse networks. This technique allows us to couple a detailed 4 sulfur isotopes chemistry to a 1D transpc
model capable of calculating the opacities influencing photochemistry and the temperature structure of an Archean atmospher
We present preliminary results showing the ability of the code to deal with small isotopic fractionations and compare with already
existing model studies of the Archean atmosphere.

Danielache, S. O., et al., (2008), High-precision spectroscopy of 32S, 33S, and 34S sulfur dioxide: Ultraviolet absorption cros:
sections and isotope effects, J. Geophys. Res., 113(D17), D17314,

Danielache, S. O., etal., (2012), Photoabsorption cross-section measurements of 32S, 33S, 34S, and 36S sulfur dioxide for t
B1B1-X1A1 absorption band, J. Geophys. Res. Atmos., 117(D24),

Johnston, D. T. (2011), Multiple sulfur isotopes and the evolution of Earth’s surface sulfur cycle, Earth Science Review.,
106(1-2), 161-183.

Grassi T., et al., (2014), KROME - a package to embed chemistry in astrophysical simulations, Monthly Notices of the Royal
Astronomical Society., DOI: 10.1093/mnras/stul14 (arXiv:1311.1070 [astro-ph.GA]).
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Effects of atmospheric composition on apparent activation energy of silicate weathering
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Silicate weathering is a major sink of atmospheric.C@ecause CQis an important greenhouse gas, silicate weathering
regulates not only the partial pressure of atmospherig (F0,) but also the surface temperatuf®) ( The apparent activation
energy of silicate weathering represents the temperature dependence of silicate weathering and thus interrelates the intensity
silicate weatheringPco, and surface temperature. It has been reported that solution composition can affect the apparent activa:
tion energy of dissolution/precipitation of silicates (e.g., Casey and Sposito, 1992; Lasaga, 1995; Cama et al., 1999). Howeve
the relationship between the solution composition and the apparent activation energy of silicate reaction is not yet fully under
stood.

To investigate the apparent activation energy of silicate weathering in a natural weathering system, we formulated the appare!
activation energy of silicate weathering in three different scales, namely, (i) dissolution/precipitation of each mineral, (ii) elemen-
tal loss as the net reactions of the minerals and (iii) weathering flux from a weathering profile, based on the rate expressions in t
three scales. It was found that, due to the effects of solution composition on the apparent activation energy, the temperature d
pendence of atmospheric GQAH*co,) affects the apparent activation energy of silicate weathering. Based on the formulated
apparent activation energy, we estimated the apparent activation energy of silicate-weathering flux as a fudoténosf
Then, the compensation law between the pre-exponential factor and the apparent activation energy of silicate-weathering flu
was introduced from the literature, leading to the establishment of the relationship between silicate-weatherFapfHuxi(
andAH*co;.

Based on thé=co,-T-AH*co, relationship and the greenhouse effects of atmospherigi@@he literature, we calculated
the ratio of change iFco, to that in Pco, as an indicator of silicate-weathering feedback in the Precambrian. The calculation
revealed that wheRco, >~10"9" atm, the feedback is negative and independefonk and surface temperature. On the other
hand, wherPco, <~10-%° atm, the feedback is independentRifo, but dependent on surface temperature; at law380 °C
) and high &~30 °C) temperatures, the feedback is negative and positive, respectively. Due to the positive feedback, the condi-
tions of Pco, <~10-95 atm andT >~30 °C are unstable, and immediately change, with a slight chan&edn, to either the
conditions ofPco, >~109% atm or those oPco, <~10~%% atm andT <~30 °C. WhenPco, <~10~%% atm and<~30 °C
, the feedback is not only negative, but also becomes more negative as temperature decreases, suggesting that global glaciati
are harder to bring about than previously thought.

F—U— R FAEEL, ZRBERER, 7 o — RNy T, e 7)) TR
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Kinetics and Mechanisms of Zeolite Crystallization at Hyperalkaline Conditions
Kinetics and Mechanisms of Zeolite Crystallization at Hyperalkaline Conditions
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The predicted precipitation of zeolites in geologic barrier systems for radioactive wastes due to the alkaline alteration of ben:
tonite may result in the modification or loss of favorable physicochemical properties of the bentonite as a suitable barrier material
Zeolites formation is typically preceded by an amorphous precursor, the transformation of which is seen as the rate-controllin
step. However, the structure of the precursor phase and the rates and mechanisms by which it transforms into crystalline zeolit
are poorly understood. In this study, we investigated the rates and mechanisms of zeolite crystallization from solutions.

Batch synthesis experiments were carried out over a range of solution compositions (Si/Al = 0.1 to 8.0), pH (9.5 to 13.5) anc
temperature (25C to 90C) conditions in order to clarify the effects of these parameters on zeolite crystallization. Solid products
were characterized using XRD, SEM-EDX, FTIR spectroscopy, Raman spectroscopy and MAS NMR spectroscopy.

Zeolite crystallization proceeds by the rapid formation of an amorphous precursor phase, followed by the slower transforma:
tion of this precursor into crystalline zeolite. Depending on the Si/Al ratio of the parent solution, the species of zeolite may vary.
At Si/Al >1, Faujasite forms slowly, whereas for Si/AllL, Zeolite A forms more rapidly. Higher pH and temperatures favor
transformation.

Morphological information from SEM shows intimate physical relationship between crystalline zeolites and the amorphous
precursor phase. Spectroscopic results from FTIR, Raman and MAS NMR indicate that ring structures are present in both amo
phous and crystalline phases, indicating structural similarity between the two phases. These data may suggest that amorphc
phases transform directly into crystalline zeolites. The activation energy of crystallization suggests that solid-state processes o
cur alongside dissolution of the amorphous phase in order for the transformation of the amorphous phase into crystalline zeolit
to proceed.

F—7— F: zeolite, mechanisms, transformation, spectroscopy
Keywords: zeolite, mechanisms, transformation, spectroscopy
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Effects on Phosphate lon for the Phase Changes of Amorphous Calcium Carbonate
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BARY MVBIEICBWTE., [AOMEZE R Lz, EHIC. TNDDDEEITINZEEELEIC X > T ACC DRI T
DTREZHELE A, POAL A BENEKT ZICONT, WWIRPICIFEIET % ACC ., HE, REOWVWITNEHIK
LTz A VEMZ T, ACC DIFEHZRIE LTz T A, POAEEMNIAT B DN T, ACC DIF{ERRIEIEEL
BEIICHE R L TV VS T EWRENTE,

PO4A 7 FAE PICHBW T, ACCIEINT T A MG ZR L. ZOREMIERT 5, £/, 2ofmidpy M A
r—IVD PO4AA ALV DEFTE, 7ENT 7 ADOKGERZEMIEIRKELLH L, LB HOZEOEHE KT ZLT
T ehEZILNS, & POAACCIE. EVHIcBWTIRIEN IV LWER T 258, H159 % PO4AL F > D
TERT HENERET BT EDHL MR T,

F—U—FR: TERINT 7 A, KBSV T I, D U, RS, N A I XTI E—v gy
Keywords: Amorphous, Calcium carbonate, Phosphate, Phase transformation, Biomineralization
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i&,mkaEF'O)ff PRI+ DFARGE @ RV 7 A Bk & [T K+

Re-evaluation of mineral partlcles in geothermal fluid: Focus on polysilicic acid and ad-
sorbed particles

KHE SERER 1+ 25 TEE L Mok 52 2 VI Ephse 2 18 N —Bn L Bl #hsh 2
YONEZU, Kotard* MASUDA, Chlsatd MASUNAGA, Sach? ; ETOU, Mayum? ; WATANABE, Koichiro! ; YOKOYAMA,
Takush?

VUMK « T« HUBREHR, 2 JUMRA « BE - 27
IDept. of Earth Resources Engineering, Kyushu Ud®gpt. of Chemistry, Faculty of Sciences, Kyushu Univ.

HECRTIE, LI UISHIEABUKH OO A IR 2 OYIE LIS B0 B A E S ) A OTAIRIE 2 X % @B
KREIC2 %, TORE, BUKPTT ABOEGSIICET O, R T AR FIVERT % & LB, Bukhh 5 ERHEKmM
s LTERiF M L 720 2V JRIBII O C % 2V AR OAEKICIE, BUKHOT A OESGE LT
EHRIIC S T BRI F DM ET 5 LEZD5ND, KT, TAROESTAERT 5K 71 Bk & &
KEICAE T DR FICER L. TN SOV A XL AHBUC DV THGET L7z,

[1] BUKHTOT A FEOESIC K D AT %R 7 A ki 1
TABOES KN, BRI DT/ T A BREODEEZ 2 LICK>THIA T ENTES, TDE
I A IR IR S ) I OVAIRE £ T 5. COHENSIIERT 2R X BB 3B MEHESC LIET
ERV, ZTTTAMETIE. TORITABBICET 39 A XDOEREED 20, YA XY rax 757 40— (7
oa s75740—) BV, TOHETE,. B/ T ABIREEICINA TZORHAME (5 WIEDEFRE Kay) HhH
RUT ABBICEET 2GR Y A I DWW TOEREZISS T &N TESLN, Hiniad A A xM3 L3 TERY, K
YEEL TN Ia N TS T 4 —EDHBEDLENSENNTIEH M. T ABOESINIERD 3 DD THETT
THTEDNHSHICENTNS 1),
(1) BE/TABET / TABOKIGH S I ABOEKR R A ) I A BEOA K
(2) /7 ABERITABOINCE B R 7 A BOKRE (M-P KG)
(3) RKUTABEDKIGIC KB R r A BOKE (P-PKIS)
E$ HBABUK DR Y 7 A B DY A X2 B EEELE (DSL) THIE TE S T EAVREN, TOHEEHWVWS &, ki
DFMRSIZENT A X HiZ % T N TE, ZORMZLEHENRETH 5, FHH V)V —T Tl GPCD Kav & DSL
m%ﬁi%ﬁ%xa®%%%%ﬁb Kav h 5 R Y 7 A DK 122 A X7 D% ik iiE L1z 2), LHL
}:O)J:ﬂ:rh‘/(;(@zh‘) TAHNEDX I ITHKRET % Dh (P-PIISOERE) X 57av, ZT T, AFETIEETSIC
S LR o A k7 158 REME (TEM) TBIRT 22 & T, KU T A —Rbi+DY A R L FERIGZI S h
ICT 5L B, DLSICK O Y 4 XOKEZ(LZR]IET B T Lic KD, KU T ALY A XDORZELE & DT 1A
HIC B 27 A BB O E G IR ZIH 5 i Uiz,

[2] Bukh 5 FERE AT - W& d SR 1

HEFETEFTTDO Y A A —)VOER T, BHEREICHRE LIk 7% E R0 (o e 20K )V = L) C
NCE/ T AEHNAE, EETEHTEICKD TV ARBIIDERT S 3), UL, U AR —)bHiciZBuKIC HEAX
TT7IIVIZULDIERICEEIND T &, T SICERMEIRZZUKICIRIT 2 &7V 2 =20 LDMBEIc s LD 3
BTEDNLIERBINTVEEHTHS, LHL. 7IVI =T LA ORI AT DOV TR E NIZHID T, A2 Tl
ROEEZ T 4 IV EZ—TABLUTGEED T 4 )V 2= E NI T B X CRUKICIR LT EREICAE Lk Tz
SEM THIZR LTz, F iz, Rk FIc DWW TIE EDX I K DB A Tz, T T, SERmICE T DR+,
& EE EBUKTICK T UTEELED D EEEREL THEUKD SN LIz DD 5 L EZ SNEHRFI LI TZWIGE
DD 5. 74V Z— IO EICKE LR 7 A BRIIR O MIE S Nz, — . BUKRTERLUEZRY A
BRI REICIIIZ EAEWE Likh o iz, SERmITEOR . 7V /AR, KEETIVIZTL, 7%
VU LT A BB ERER IALEHE. YA ROR AT BT e 5Tz, TNETXRTOR Y BB
EROKE LTI O E S D ERKRGEET 208N H 5,

S, WA OV F—FIHZEHET B 72DISNA TV —FHEIHEINT 5 & PRINTVWS, ZORESNTIEEAR
PERRMIC ) WA —)U (V) HEEY) DER L, BARHERME NS 2 2 ENVERENS, RIFZEOMEHRIZ, N
AFV—=FEBICB B D) A —)VEREN IS 2 Eifi 2R T 2 BEOERIERICE S & ZZ BN,

SRR
1) Shimada and Tarutani, Bull. Chem. Soc. Jpn., 53, 3488 (1980).
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2) Otsu et al., Anal Sci., 29, 333 (2013).
M5, HiEL, 39, 43 (2002).

F—T—F: RUT AW, WE NAFV—F&E, 7 A BEOES, IR T
Keywords: polysilicic acid, geothermal fluid, binary power generation, polymerization of silicic acid, mineral particles
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7 ¥ OHERIE Y7 —H B EE A\ D Hk#k— | |
Geomicroiology of Uranium - Challenges for the Deep Geological Environment

$K T 1
SUZUKI, Yohey'*

LHREUR A IEE B AR 7 R it BRI
!Department of Earth & Planetary Science, The University of Tokyo

Our understanding of uranium mobility in the environment has been rapidly expanding in the past decades, especially du
to problems associated with environmental remediation of uranium-contaminated sites and geological disposal of spent fuel
composed mostly of U® Although neither of these environmental problems was relevant in Japan, Fukushima Daiichi nuclear
disaster has dramatically changed our situation. Despite the significant advancement, it is still difficult to predict the form,
distribution and fate of uranium in the deep subsurface, as exemplified by studies of a Swedish geological disposal site where hig
concentrations of uranium was unexpectedly found in the granitic aquifer. In this presentation, the state of the art investigation
of microbially mediated redox reactions and uranium mobility in the deep granitic aquifer at Mizunami Underground Research
Laboratory (URL) will be presented to discuss factors controlling long-term uranium migration, as well as the relevance to the
formation processes of Tono uranium deposit nearby the URL.

F—U— R UT 2, WEY, BALERTRIS, IR
Keywords: uranium, microorganisms, redox transformation, underground research laboratory
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?g%'ﬁfl‘lﬁﬁ?fﬁﬂ] Haloarculdd £ BiRZIC K > T 2 HHOD 16S rRNAE LT DInE 7 il

VA I] %

Halo{arcula strains regulate transcription of two types of 16S rRNA genes by growth tem-
peratures

{1 S/ N D
SATO, Yu'* ; KIMURA, Hiroyuki?

LB R AR A B BRI AR
LGraduate school of Science, Shiuzoka university

BERIZVYRY — LI TITONEZ NN IERERT 370 A TH S, VRV =L/ Ty re kY Ta=wy
FD2DDI=w "B S, FEEEYODRY =LY T2y MME 16SIRNAL WL DHhD R VIRV EN 5D, %
< DEY2 2B T FRAEYI O RFRHTPFEIC 16S IRNABE FZFH LTV 5, 16S rRNAER T OMEHEESNICIZZ D
R OWISIRENEARE LA ENTVS LB ENTWS, TORBRIFEREOLEIRE L 16S rRNAEE ALY
D72y b rDEENDE (GHCTE) L DMDEWHBICHE DV T WS, —IC, RS X ORI &
WG+ CEED 16S rRNA (1 56-69% ZH L TW\5, XHHRIIC, HiIRE I K CIAAE O FERAENE ELIRANICR D G +
CE&&ED 16SrRNA (#)51-59% #HT 3T EMHISNTVS,

=) 7 —FF— R OUAEME SR IS 9 % Haloarculdd. 77/ I FiC 2 FEEAD 16S IRNABIZ 2 G35 2 &H
MoENTWV3S, 50 16S IRNARZERA SRS E G+ CERAERT, A TIE, BUCHT B LEMEZ R ED
G + CZED 16S rRNA(58%)h i TOHFARFICZ S FHEBIL, —75. K G + CHED 16S rRNA(56%)X K Tl
HEHARFIC 2 S FEBHT B L WG 2L Tlzo T OIRGHEMGEET % 72IC, RT-QPCRIEIC X DL RIRESME FIcBIr %
Haloarcula&itk® 16S rRNAEL T OHEEINEZHIE Uiz, ZORER, 40-55COEWIRESF FICBNT G+ CEED
W 16S IRNAEL FOFEHENE LWLz, —/. 25-35°COMRWIRESRM F T, KW\ G + CE&&ED 16S rRNA
BIETHERICEHLZ, TNHDEEX D, Haloarculd3FREIREICEK D G+ CEREDF/AR S 16S rRNABE T DL
BT %5 ERE Nz,

F—T— R UrEPES I, 16S rRNA, G+CE i, BIAR, BREIE
Keywords: halophilic archaea, 16S rRNA, G+C contents, translation, environmental temperature
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R~ Z T7IC I 5 A X2 VEBICHKAE UTAERERIC A X VRSN MIE T2
The effect of methane concentration on methanotrophic bathymodiolid mussels in the Ok
inawa Trough hydrothermal fields

SR DD T R MR L RS BB 2 R e 3 S HHE 3 BK L
MIYAZAKI, Yukari 1* ; SUNAMURA, Michinari! ; ISHIBASHI, Junichird ; WATANABE, Hiromi® ; KONNO, Ut& ; SUZUKI,
Yohey'

VRRGUR AR A RIZERE, 2 JUNRERARTE A SR, 3 et B TR
!Graduate School of Science, the University of Tokd@raduate School of Science, the University of Kyus\iAMSTEC

AR (CHy) BIRIELHATH O, AR 72T 3)VF—ii L9 % LW O HBUS BRI T O SURZ BN B 5 L 72 ATRE
MEDERTE N 5. HERRNCALER S NI X 2 VIB(LE OTRE)IC X 2 RN AR OB NEREIIN S, BIRFO KK « HED X X
VIBERIEILTES T EMHHENTV S, BIEOHFICE N T A X 2T 3)bF— & UTHEERMDEKE N 5 i3Ik
HWICBENTH D, HiF/KIK & BUKIE AT 5 N2 . IBTRKIE TIEHER TSI X 2 VRIS & > TRA X VDM
{RFRICZHE N, RN R E < BUOREBRIEO(E 2 S REYICR E NS, —77, BUKEHHETRED X 2 2 Hilih
ENB DIFKEERFLDJENHER 72 04 5 HHE T, XA 2 VRAbE & AT % w8 HADNREER —REEZETH 5. 1T+
T 7 IE AR VCEBZRRGEBVKEIIENRE SN TE D, XA X VREICHA TKERKITEEIN S > 710 v XY 711 2K
KET B AR VAR LT ERERIC G X B B 2 RIBEIE CRIIIC 2 2D wWT 7 b= 7w T4 VT TH 5.

e b 2 71 BW T T OBUKIE UK - FhEiE b T O, PY25iN. S o R ORI k2T
ONSRHEL, OFREHEL CREZIT> 7t XKINAHEBEORL LR LZHRE, BETREDHMKTE T Y1
R LZNEZED RN RSN, Himig kOO0 RERE 2 B REEEK TS Y A e NV A DBEL L,
PRI LTI AN HAFIER SN Bh DICEBEUKIED T YR (kv AANF A 3) MELETH >
Teo G TIEARBAEMRIZ E A ERSNED S T2, YA ZD/INENE N AA DY LRI FEIRARI TERILE Nz,

CONY A NG & A ERB U o e Gl L DY REGE LTI, CHy IRFEDY 2-9 p M FRETED > 72 DITH U, ##
I 294 FTIE CH, IRIED ~80 p M BRETH - 7z, Liifg fr £ I1ZIETR CIKIROF AP T /N A DR LT 7
O, IKEDLEGHKITIZANWEEZ NS, e —ARRINE N7, BAETEIC K ZHITE R, AR VREN 7%
HiI LT3 eERE N FREBE R TR SN T Y R TFICHHEIROINBILAE R DS 728, T OMNEHER D
IA)VF 72 0 TR/ & RARFNAHRD SRR TH 5 T Lz 5 M L. fit> T, PFREBRICHBNTE X
2 VPREIMEN D N HADHE LR EAVREE NI, DLEOKHEN S, BFEZ 10 ¢ M D CH, IREEDERN[A
PRFHERZ S X 2 VAUICHRAE LT ERERDINL T 2 T2 D L EWETH O, KD X 2 RS DETTICEN % & 1]
fEns.

F—T— R BUKEHAL, A eNU A, 20w AANF T, X2 B, i s =5~
Keywords: hydrothermal vent, Bathymodiolus sp., Neoverruca sp., methanotroph, Okinawa Trough
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TAEYIEBNC X O 4 UToKLER DO HERGIZIC S C % $k 36 K U IRZRDEER
Biogeochemical cycles of iron and carbon in biogenic iron- r|ch sediment

Gt RA T O W E T2 SR R 2 B B A R e R !
KIKUCHI, Sakiko™ ; MAKITA, Hiroko > ; KONNO, Ute? ; SHIRAISHI, Fumitd ; TAKAI, Ken? ; TAKAHASHI, Yoshio*

VIRER AR BREE IR o A T LA, 2 e 2 B R
!Department of Earth and Planetary Systems Science, Graduate School of Science, Hiroshima URdagaityAgency for
Marine-Earth Science and Technology

Biogenic iron oxides are the mixture of iron oxyhydroxides and organic materials which are produced by the metabolic activ-
ities of bacteria. These biogenic iron oxides work not only as adsorbent for various trace elements, but also as a source of irc
and carbon for microorganisms. However, there is only little information about the degradation process of biogenic iron oxides
and the effect to microbial activities after their sedimentation. Thus, the purpose of our study is to identify the spatial changes o
iron species and microbial communities in biogenic iron-rich sediment (10 cm long).

We observed the existence sharp shifts for iron mineral species and microbial communities in the sediment. The dominance ¢
ferrihydrite at the surface sediment (0-2 cm) subsequently turned into goethite and siderite at sediment depth 2-5 cm, correspon
ing to the iron reduction. However, iron reduction was depleted at depth deeper than 5 cm, as opposed to the remarkable incres
of methane concentration. The microbial clone libraries were dominated by iron-oxidizing chemolithoautotrophic bacteria in
the sediment 0-2 cm. In contrast, phylotypes represented by iron reducing and fermenting bacteria at 4 cm, and unculture
delta-proteobacteria and methnogenic archaea were recovered at 10 cm depth. These changes of iron mineral species, car
metabolisms, and microbial communities only within a few centimeter intervals will also couple to the drastic change in cycles
of trace element around the biogenic iron-rich sediment.

F—T— R KEALEE, SAEMLEE, 72 UNA RSA N, 0T 54 b, $RITH, A X
Keywords: iron oxides, iron-oxidizing bacteria, Ferrihydrite, Siderite, iron-reducing bacteria, methane
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PEIC K% 0 /KL E A — 7/ Ry [EAH B

Interaction of nanoparticles with microorganisms

THCE ER EH Sh T EARAIR Y Vv At RE GE
UTSUNOMIYA, Satoshi* ; SHIOTSU, Hiroyuki ; MASAKI, Shota ; JIANG, Mingyu' ; OHNUKI, Toshihike?

LIUNREE, 2 HARIE T2 G et
LKyushu University2JAEA

Nano-mineralization by microorganisms is a key process that can constrain the migration of actinides and REEs. This stud:
demonstrates the REEs accumulation experiments to understand the effect of pH, coexistent REEs and the functional grot
of cells surfaces on the crystal chemistry of biogenic nanoparticle formation. During the experiment at 25 oC, all REEs were
removed from the solution by 24 h at pH 4 and 5, while 50 % of the initial amount remained in the solution at pH 3 after 24 h.
The nano-particles at pH 3 had monazite structure, while the particles forming at pH 4 and 5 were amorphous. The REE patter
at 24 h indicated the preferential uptake of LREES. In case transuranic elements coexist, those elements should be preferentia
incorporated into the particles compared to REEs. No cytotoxicity of CeNPs was detected; however, CeNPs induced an exce
expression of two proteins: Eno2p and Rps24bp. The released organic substances enhanced anion adsorption and chan
surface property of CeNPs. This leads to high colloid stability in solutions. This process is of great importance in the migration
of radionuclides in the subsurface environment.

F—TU— R WA, S, Ry
Keywords: Nanoparticles, Microorganisms, Rare earth elements
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R JE & AT DM MAEYIC KB X 2 A liigt & o H RS _
Microbial methanogenesis in coal seams and diatomaceous formations: Topics and app!
cation prospects

EK 7
SHIMIZU, Satord*

INOASTECHA ] WAL P BRI 52T
'Horonobe Research Institute for the Subsurface Environment

1. ZL®IC

BRA G FERIRICHB W THAEMNC X % XA 2 VERDM TN TV 5, Bl AFEEOHONEEED—DTH % (1K
JEIZ BT RS CHMAEMIRIFEDO X 2 R ENTE D, BHHOBHTHATATVS YV, LhL, ZNHHT
BIRICEBI 2 A2V ERT O RIS OWTIRBEE DL > TWial, ThHZEIHLMCT ST &k, ANFELSHIEREIE D K
FMEREANZZALZHR LA 2 D 2 TR)VF—ERE LTI O EMTIEHT 272D B TH S, A TIE. HAD
FF IR ATE S B BHEHIIC BN TEE DI T> TV 2 ARENERARE D X 2 VAR T 1t AORIAZ B U7t
2R EZDICHTEDRENC DWW TS %,

2. ARG HEEEEO X 2 Y

(1) fiREOH A

EB LMo TeZED 5 b RICATHRH (JEHK) 2 BXURIURH (KR IOV THERT %, HAEORKE. 5F
PR A7 R O ME S g G 843-907m B 5 N7z HlfE/KICIE A & A KICBE D 2 TEYI OB G T H i He T
HE NIz, BIETFT S X UEERIC K > TKRE ZRILRE. B, X2/ =)V EDXTF)ULEH 5 X 2 2 72 1F
BWEMDEET B T EDPALNICTE S TVD, —/, KILRHAD SRR E bR, B XTLX/—)Lh b
AR BT BRI L T2,

(2) HigaEoOM FgEY)

WRAE SIS D FE e J O M /K I I AEMIECIRD X 2 VB FRAR X TEEN TS, TOMOERESE Ot MY
300m-600m DHEKICDONWT, EDX I BMAEMINER L T 5 ONFEZIT - TR, A 2 VEMIEFICEONEIS
THHET BT ENHL MRS TS P, ZOWERIE, CO2EERID A X VHBHBEL Tz, FHE S, s iRl
ISR DAL o Tl RO X 2 VR OHEE YD ICE R L T0B, TS DEDOESFETH S A & VHEHOA(
H7EHEREZ FEICITZE T 2 2 I kD, HITRDAZ VAR T O AD iz HSMMCTHT M TEBR EEZBNS,

3. WRTARZUEENRT B L EDAR MRy VEHE L AREEERERED X X R T Vo v )b

MR TAR Y ZER LTI RIVF—ERE LTHINT 22 (LU, AZVERIANAZTI T I 2—L33) &,
FIREZRENC L % &, RIS ZETICH R D EET A Z I TE 2 M TRIFEICENS, LML, AXVERTH
T AZIEHE R T3V F—EFRE UTEINT 57213, HREWED 5 X 2 A S AEY DRI ATRE Y E £ T D77 fi
Tt AHHEGRINCR MLy 7 8755, TORIGT AR RN OO DIEMDEE I N TV S A, FERICHEIAE
NTVIRL,

HKLE, TORMLRY R L, WD DT7 Ta—F 27> TV 50, b HEEHL TV 5 Oh iR kE
ZHHAUICHETH S, BHAKREALT > 7 DARZ KIGE R 5 E R R TAREREDE 10 % (GRAKTH 80 %) M
A B B REO R ATRE R G HIIC A I N D O, B3 T OBHARANZISH LIz X 2 VI ANA AV T &
Z— DA ZEDTHB D, TORISTARICH UTRAZ A RBEEVIRHEEDIRINC X % X X VRIS LTV, [Akk
DFERBEHBETEAEL 2N, GEERN RV EAERD T 0 OERE N2 EYRIEGRICHENTHERN,
U U, AREOEERmMICHANTEREDRAEE Ikm M EZ2EET 3 &, EFE U TOREIIEODHEE LT
BHEHTERORT YUY IV ERA LTS EEZ BN,

References)

1) Strapoc et al. (2011) Annu. Rev. Earth Planet Sci. 39, 617-656.
2) Shimizu et al. (2007) Geobiology 5, 423-433.

3) Shimizu et al. (2006) Geobiology 4, 203-213.

4) Shimizu et al. (2011) Int. J. Syst. Evol. Microbiol. 61, 2503?2507.
5) Shimizu et al. (2013) Int. J. Syst. Evol. Microbiol. 63, 4320?4323.
6) Miura et al. (1996) Energy & Fuels 10, 1196-1201

T — K RIRA R, T, B, WML, A SR, DA A AU 7 Y s
Keywords: Methane, Coal, diatomaceous rock, subsurface microorganisms, methanogenesis, Geo-bioreactor
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RJEKE & HERY) T 0D b 2O HE R

Transportation process of As in surface and shallow ground waters

T HE R
MASUDA, Harue *

L RB i R
LOsaka City University

L SRIGGU Rk 19904EAALIRE, HEUNZRETH D 2 < DIFEINED SN TE M, WSROI X >
TWEV, KK H 2 W HKEHERY)O < 7&RJE T e K2 F TR0 ik U ThoKEHERYNC b 272 Was LT
WKL BRDE R E N HETR/KDETT & [FRHC T AR LT e B KFICIEHI T % £ B 2 2 EN 20, BE
REPHEIE SI3 b B2 BTRNIY) TH 2 LIS N T2, FZERIC NS OIYHIC e Rl LIeRid 2 <
B, TR, KK TR HERE N2 YR T RNAHT 5 AN =X L 2EH LT,

WJIDKHRD ZRIE, 179 2 60 LIREYNCTGE U TGHRIENS L DD D 5, ALTTIEI) KO b ZEiEE 13 10ppb
THY ., IBIAHE L REEDEIFIIATTIX 61 4 TH o7z, KLMOWIDKICIEF 7T A FoHKEEL#NZ < FIh T
B0, EROBKIIZNS TRESK LI TH >, —T1, HYIA - TIT FIKRALA DM RHERY) h D b
FIREIZE15ppmIEE TH 5, JeEHER) T L RBENSWENIZH 20, WEHEREYITE 10ppmZE A 2 K05 %,
NS OHERIH D L RO KERTIEHAEMEICEENTE D, BEERYHICEEENTHWS, eV TIT
T aRNF AR O RGHHE TRkEa N e R2 AL L TEATWS T 25 MM LA, W X > T 5k
BWEIEEYID C ROBRTHE0E LNVEV, TNHORERIE, RIF/KPICIAFS 5 R HERY)HICHES 2 BIC
R EIYNC KBS IRME EETH 20, & o & HEEL b ZEBGRREPEMIA FOBE TH S L 2R L T,

—77. MHBUKHO b SRR LETTEA pHIC K > T HREIRWIRE TZL T 5, (L PAERBEOZALICIZMEY
WHEIABG L T0a EHEE S NS D, BV ERD L ROBHICED > TV AU R, FE EOR TKEIKE T, B
EIC & O W TERL 7 DI RANE T % TRIE T L RO RIBUKIANDIAI & H/KEELERDTER & T NA\D L ROWAE DT
%o TNUF—IFC B BRSNS 2 IS TH B, L L. REFDTDEREWAE LEV, TDIH, TOHERT
M FREH KO E > L ERCBED B UG TH %,

F—TU— R C EGRU K, EEYHE ARG, Skef, $HEREE, 79 k
Keywords: arsenic contaminated groundwater, microbial geochemical reactio, chlorite, goethite, gibsite

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

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

Union

U05-19 215419 FFRd:4 4 30 H 17:00-17:15

TP B B EE C E LAY OS2 .
Adsorption behavior of organoarsenic compounds in soils
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The arsenic pollution is a world problem. Natural originated inorganic arsenic compounds are predominant cause of the
water-related disease. In addition, anthropogenic originated organoarsenic compounds such as phenylarsonic acid (PAA) al
diphenylarsinic acid (DPAA) are also pollution source. For example, DPAA polluted well water caused serious health problems
in Kamisu, Japan [1]. These phenyl arsenic compounds are considered as a decomposition product of chemical warfare agel
produced during World Wars | and II, and even now such compounds still remain in the ground [2]. Recently, adsorption
and mobility of these aromatic arsenic compounds in agricultural soils have been investigated [3]. However, their adsorptior
mechanisms on soil are still unknown. In general, the adsorption property of chemical compounds influences its migratior
process in natural environments such as soil-water system. Thus, it is important to understand the adsorption mechanism of t
arsenic compounds to predict future fate of them in environment. Recently, we reported adsorption structures of PAA and DPAA
on ferrihydrite obtained by X-ray absorption fine structure (XAFS) analysis and quantum chemical calculations [4]. In this study,
we conducted As K-edge XAFS measurements for organoarsenic compounds adsorbed on soil, as well as a sequential extracti
to understand their adsorption behavior in the soil. EXAFS analysis suggests that all arsenic compounds in this study adsorbe
on Fe or Al (oxyhydr)oxide in the soil mainly regardless of the organic functional groups. This fact indicates that the Fe/Al
(oxyhydr)oxide can control the mobility of organorasenic compounds in the ground.
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