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HRFANTONFZEA -3 27— 3 VOREICMA, HRAR
REIGESOMRREZRET LI LICEREZES, ERIERENLE
EREELELTEMT HEBRESIOHKRE LGY, PG EIEREFD
EHERREINSG, T, EBHERS Y JOFECEBNHEZRL T, 2
BN OMRICERZEV-FHEMZHEILT S,

-ELSIEE =, 33227 —YavlRsl VWS> EELGKREIZES, B
ANDEZBEHARE LD TR BREVDEZEDHD L EHIC, BIR
BRZT7D M) —FEBCEBCHEEBHISERL TV TEORE],

NEPRE2) EVWo-FHIREH, Bk, LasEDR, HMBRNEYLG
ElF, BRABRCELDERVITWS FEYITHY, 77 M) —FFH
DEMELTHRETHD, BHICEHLTIE, EROSRENSERSH
REERMRICTHI—AVE—V Y TERBETEFETHD. cDELD
IEBFELSIZ(F TG, KRR MEEEARREIFAKFZOERAMNE
FEHFEAERZEHTNESS,

EHEIR, BEMRXIEELA)

@)Y T4 &N
O BIERKFEYTSA F
- BIEEICSIEHE. HIKRORMMNELICET 2 E. ELSIRADOESE &
EREXDOLENSHEL -,
-ELSITIX, k& ERDEREZBAOM LT E=OHIZHER - 7TO0—F
NELBISDDAEAT A TI—THEBEINTIND, BERFEYTIA LI,
EAMKZEZT —<ETBRET 25 IL—T4D “Monthly one day
workshop” MDA —HF+4 X&=HBLT=,
B TI54 PRLIE.BELY 7TETHESAIZYAI IV RA R T ELSI
ZFRERLTHEBEZTOLE., ELSIE LTOLIERICH BB > TLY
%,

O FYVIVRMUBEREMYTSA4 b+

T34 FRIZVELSINSOMRERZITANEREZEZ -, ThEZITT.
ELSIM G, BEFARE2L ELZELZEMETILERUREME - 7R+
ANAAOD—FMET5E14) D#EMADA—F—TTY VR UEH
MRERYTIA4 AFELHAREZIT o=

TR NOBEREFRYTSA MIHEELEEFAREZL, £ —,
SUFI—F 4R EIZSML., ESINGFEEZT7E—ILT B EHEIZ, B4
HHEEBELDRREFDTLNS,

cH TS5 FRRUVELSIZEFHAEEENSDIRFEIZEL Y., ELSIIE, NASAT X
FONAFAAO—ARFHRED/S— b F—>y TR EREOERERB L.
Y TIS5A FRIEIXKED 77 0T 1« U JHE., BAEARKIZOVWTHEEZE
. TR EHICELSIDOIRICHIM E 4 - AL DR GEEH TS,

s TV URARUEEREMRYTSA FIELSIOY V7 L— FEBIZE LT, X
EOWBRELE>TWD, T34 FRERUVTIV VR F U EEREFTOREE
DAY +bT—0%FBL T, ELSIOMRIZOVWTERBEZFED-Z L DEFHE
EMN, ROV aVEROTHEELARICEHELTLS,

O N=N—=FREHTSA bk

"N—N—FRZY TS bABEFRHREZREL . RERARZFAB S E =
LEMEEE. 95 ARBEN—N—F, BYZELSIIHFELHARZTS &
LTS,

-ELSIAFEMREFIR LESIZ WA ICEREYFWTFETEROERITE
SHAREITOIEFHRENY T 54 FEHARBL, ELSI—/\—/\— FXZEHT
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T4 FMEITITSRRARICOVWTERMLIz, COFBREDE. ELSIRDAE
MERICEAT 2ERA VI TDHREZIT o1,

- ER26FEIAICIE, N—/N\— FREY TS 4 FEEREET4R ZELSTIZIBEE.
AMBRICHRDIT—Ia v TEREL. SEOMTEEIZOVTERER
BHt=,

O WA GEERERE)

- FTRIE. WIITBGEA - BEARERATEE (JANSTEC) D% E R UVELSI
DR EBEEIFENBRRE S 1 20 AEE K. HhEKEHIEEE 2 —
& . ELSI. JAMSTECHAIZED H 515 hBE R, $FICTHREBBAMORR (KE -
ZITAN) [TDOWTEREEDHTz, Fi=. ELSI & JANSTECO 1% HEAZR ZHEIC
HERM (KZE—#1B) OSENHNBERAORERICOVWTHLERRMBZIT-
T=o

- WIITBCEAN - THMZEMZRRAREEE (JAXA) AL T, BEY—2Y
3w 7 “Magnetospheric Plasmas 2013” ZRIhEIZHERT 7=,

- TR &S 5(IE. WPI Committeed HiEfEA H o1-. JUICEFHIEGE LY
RKELHARAEDORMADF TELSINR-TRERE|DBAREILIZDLNT,

JAXALESREEHT LD,

- BB EFHEMEAETENTOR L, AR FREZBMEL. HUD
FIZTIRKEAMAREZTRE LTz, £z, A ITAHIL=ZF7IHKZEME
DEEMAEE(F. ERSS AIEVELSIISHEL THEESHE1To1-,

- ERIEEICEEFEDEEMRENET HIRVIKRELIYEFHAE
BIREZITAN, HEMEZEZRIE L=,

(29 a v RT— AV MR/ RIFREDTATUOTAT4—)
MIyLavATF—rAU b
O ERIZHABELSIDZI v avITELYIFHEWLDA, REBZI O TILIZLE
UT#MEMNTHEET S EE L, Site visitDRIZIRE L 1=,

(Twyall)
HMERROEREEEZDLGE, “HEKORR" & “HEKICHE TS5 &R
E VLSRRG ERMICERY ET,
Address fundamental questions “Origin of the Earth” and “Origin of
Life on Earth” by linking Earth and Life sciences
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VEMEOI—— VU QRIBZHOHNICTHEHIZ, TOREZHFEZ TEM
DICIR & FIHEILIZE S,

Elucidate the unique environments on the early Earth, with the main aim
to study the origin and early evolution of |ife in their geological
context

(Tyd3av2)
FRALAONAAOD—DERIE, THEHLEMEBKESH-FEHEICETHEHD
LEEDRTEBEY,
Systematize “Astrobiology” : universality of life in the universe

HEROFESA/ FHIFELHBEBL. KEBERHDLIVIEAXBRIDREIZHF
ETLEMOEKREFRITLSIZELEEBET,

Predict possible modes of |ife on other planets, in our solar system
and beyond, in collaboration with future observations/explorations

(Tvyrai)
“HERDICIR” & “MERICH (TS EamDORR" ITET SERMENRE LT
DEENZEHES,
Be an international hub for research on “Origin of the Earth” and
“Origin of Life”

ZTREOITWERELFHREWMEMEEINIREOHBREEZ/EY LT,

EHENY I TSSOV REE DY TS ROMEEZELSIIZEEZ DTS
CEIZBD S,

Build up the best research environment to facilitate interdisciplinary
research and attract wide variety of top scientists

OQazaz=#/—La llEa%HETEN

ELSIIE. BAMEMEHEL LIC, BRICEFTANASATR bANAA O D
—HEFRD/S— b F—y THBEICREY £ LTz, FROFERTEE. /N
— b=y THREREICR T RERABETOTLS, ChickY, ELSI
[X. ENEESFOMEENNASAT X FO/NA A0 —HERT&15E8 L THE
REHNZRERHEATIEDBELEZIES LREBIC. 7R MONMA D D—HE
DIFEREBHNR LG LI ENEFIND,

OYIX—RJ—)LDEE
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FR26F8RICH I —R I —ILZRET 510, RITREREILLLITT
tH - EFEFLZEDTVNDS, SEDOYT—R I —I)L T, MEAMKOIKE
EEDLZal—2avaT—7I ESIOFERERZERICES>TH L
WAL, Y2alb—YavHiREARBRLTILSCLZAMEL TS,

2. RENH |

(%2 Hr]
HRSEF . BERMEKEE, RERF HERF RREVE WEMYT
J LHE, RUCNALDOMENE

APRIE, DEEREXF—7— FIZ, KBERIZHTEHHBRORR & #IH#A
He, #MHMBRORIE S EGOHEE, Ik EmDHELRICOE, EED
FOMAEMRZEHET S, COKIG MMHKF) ZRBLT, £EdEETH
KOEEEEFRIEZHAONCL, HMBARKIZE T HEROFEICKL
FERRNZLD EMREF) ZRIET 5. TCALEINDTEREED
[CHRNEGFOREICENT OFEHRE - BASH LI HERITEET
o

(HERIFOEEMSEERNNDE)ME]

<HBKXRERFEEMBHFORME >

EMBREEHBRBZEIRETAIDEST THD, GEELERDIES
F, BEORREDIRILF—POYEOPLYRYZBELTRILTILNS
NoTHD, AR ELEROMREBUVRMEL THEH LRI
HWIKICHFELBLIDON] ZHHMIKICESEZR S-FHRTAREEL T
BRI D, ChEFI v ERICFHLFLIERBENRRICESETH
WRITTE-RLEZLGHEBED—DOTHD, 2FYVEANFEZHANES
ETORRDERMRIISTEERDILEL S, BABF2I005F 0L M E
B3 53DTHD, TLTHRE, EYDITII20FICHITLHEELTFD
EREIOHIELS, £MEEITRE - MKW T HBHIES, BMIZE
HHI3ELTVD, RIZZEDBAE3DEITS,

1. #ERICRE 9 5305
E, WIKRBOBTHARRITEHS, IT7ZEH-HMBRRNBOLEE
NESIWPCRZDEIITHLTES, EORKELERDI DA, R

(Frk 25 FEREEBHRR A HERFNODEER]
O ZERIZEEIZALLY,
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R-BEEYTIA FEEE - AMCk S, BEEERBREIMTOKIELE
HTHD

10 RITIEHERDIFE S 2, 000kmE THEERIZIFIFR 5N TULVA, §TIK
FE 6, 400kmDERFILE D N—F HEBRMNITHONTILND, TORE, E
HOETY FLETHBNRA FROTRA A4 MEE LS KD IEHH
LA EERREL, FLRAMROTIRAAA MA~NDHEEBICKY T
VRILAORTESNERIEL TSI EZRET AL, BREOKE
HERBZZEIT, SOICITEEDSICK ARG REORNKDE RIEELR
WHAED LR E, ThETHRRITEBEGH BRI 7 DEEDN, BHEMH
FFOTERMSNDEDIICHEYDDOH S,

Ffz, ChFETOSERERE RAEOHER) ZHEET SEHMTITHOLA
FFEONFEAETH2T1=, LOLMBROEAERENRZIBNHT-S, (@
EDMEk] S oITIE T#IHAtER) 22— v M LEHARARAICGY
D2OH 5,

—ENEEEBRBMOESICKY, MEEABHOBEEIREZEIRY
ST EMAIREICH oz, BHGIEEERICKY, KGDOHMEBKOKREEZE >
TWEENBTITIA— v o, thERRBOAF 5T T2 MILEE
[CHEFEHELTWEEWNS TR ML - RIIF—T v ) RERZHERL,
NIZHEWNWITIA— vy VDOEIEER 2 — b ET HEGRBRDER M
EZEBDLYDDOHD, YIIXF—T v UDELENS, HAMBRO KR
BEMERED, TOROMBRODEF L, TOHKREE L TOREBRED
REHEREDTIRELERTHDZLIFHALNTH D,

—A, ZHT)THROHMESE - hRIEFOEBIHIELLED
NHd, TOFER, <7 OMDODEHMNERI A LR T—IILIZEWNT, &£d
EHBREFMN—ARE L THERLTELZENAVKIWVKBASHIZHEY
DOHB,

1980 & X [Z Bill Schopf A% * & L 7= Precambrian Paleontology
Research Grouplc&k > ThRA VT THADHBICHBOREEZZE LT
IEBELARRERR SN, NEAMBKICHEGETEAH - EMNBALMIC
otz LOLBEHMAHREIZEDINY T TORBRXIZFZEATAEETH
Y, COBRTIE TEDKSIGTEMIFEL TV [TDWVTIETH
BEFETH>Tz. LHOLEDRE, RFEZROLEITIERDEATREORE
BIAZL E, HEKMEFENTEMIBENHILLI-C LT, FEOMEMK
FOERZENOHEAMSONTHE, §4C N, S, FeZFD4YHhik
{E2R/EARGRIZHE > TEBFAIEER E TIZH 1=,

SHIZINLDHMEKMEERTEIL, KSR EEORILETIRELR L,
MEAERDILFIRBEZEEMICHE T HLARIIZKELDDOH D, T
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LNAEIE, EBATIEEZLANSETMES - ALIUANTE L -&HhEk
BEEFATEIA 1995 FE UM LR AGES R ERI- LIz, TDE&, EEMIC
[XAgouron Institutel2HIFHE7 27 hASN)BEDIEE O
9 FMRA—FL (EEHAZEE Kirschvink) , NASAFHEGAZEFTR D
VR F—RFFUT7ORELIBAIFTEN R, Ch Db DMEKERFE
I21E, RRIEXRFOCOERUNGOEZEDHETOIT S LB ZTD—E%IE
2TWW5,

S5 LE-MEDHER, KEEILEZL (Great Oxidation Event) L EDK
SR OR A FEHAEEDKirschvinkiz& > TRHEENE=R/ —
R—ILF7—X (Snowball Earth) 7% EDSIEZEEIDFFEMMEASMIZAHY,
BREOEILEETDELCDERENSBICREINT, 25 LERIEZHD
FREIEREZICHN > TLVGEWLA, BERMMIKES) (RBEKEDREAOH
BEOEM, HMEKEIZOREDEL) PERIERENLERICLEDIEARDE
MERE LR UVFHEOFZE (HMEBRAOFEHEDEM) MNBAIZERSL
THY, FEHEEENS 5NN DMEEREIEXRFGETO Y S LI
BT EEEAROBRIZLDIDTHS, CHLERNERIT, S04%
MOHELELLEZREDITHIERE LT, HMEKGEHRTY MLPOTES
HI-hIKDEEL Ik —ERRIZB T2 REMAGTE EDOBEZERE Y O
— X7y TTBHEHIZET D,

2. HEKMEYF
ABEHDENEVEEDREKRTERRNER SNT19TTFELIE,

EMBREATAEELEE R ONDREBEOHEIILENA > TETLD, HFITH

AYE, SR-EBE-IEER-IEE-BE-7ILAUMN - BRIE - &K

g, Nt RBICERTE, WERAEGOFEZHF LS+

PET—IADNEEINDITE T, FEBRKERRREROEZEILENE

[ NRBEKROMIBRERIEDBETHS] EVSRERICHEVEL:

A, LRR0FELIEICH-5BXK - KXE - BNDFBERR & EERICEKY,

HKBOYE - LZ2HFEIIBOTEHRTHDSIZ L, TOIENZHEME

[CIECCTHEERLFEL-EHRTHI I ENBALNZE =, ®K-T, &

DIZEENTERBRIE, 94— v DEEICE>TTERRIE

RO (BRE) ITXEINATW=ETTHS, £, £ERD

ERE) A W = X AITHBRASD T RILXF—ICZ A DNTLEZERIRIL

F—ESRBZREICTILEOTHY, ITRILF—LUS8aMDD,

HBREAMOBEREVIYBLTERASZLIXTERLR L, TALDERE

Mo, HMERERZOKRKRELGESR (TA) HQMMEKYMEZES, BR

MIRRERFES, T—ILFPaIy bREB) B ETHMBRERGRE

EFAMRIINBIZE-TUVD,
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A EDFEMEE - 53X, JAMSTECIZ & 5 FEBEKEERDIFE
Z#FEL, Hyper-SLiMEER7: &, EMmDERDEARBRIZDEMNDHFT=HM
EMERROFERICHI Lz, 25 LEBAZAEL, FEAEDME
MITEMRTELEL, ZHREIZI2=T0¢ELTHEELTHY, F4&£
EHIRABEORELDOMEDLCYRY ZB L THILT S ENET
FTERLBEINDDOHD, — AT, SEBERZTODIDONKKREFEDE
LICEZELRREZRI-LTWAS LMY DDH S,

AR TIE, WEMT/ L A2 LARZLEELGMEDFICH
5, INLDORHFTIE, RERI—F o —RUT—2HBIEHOR
RERRICEY, EvIT—20OMFLERE, ISICIEHE-HMED
FHENAREICHE > TETULS, £, REEDNAOEREMTOESIZK Y,
AIHICTH A O SNT-DNAEEFITEIRA ED & 5 GHsge 00/ NX
EEHOMCONWTORIERZARRET IEHENZLERLTET
Wb, Enl, COELLOMERERL, MIBEAMLZITTALC, g
BELWOSVATLANEBKRKENDDH S,

3. RNBREDHERCHER

AKERNDERENFTO TRREINTIZ195FLUEX, RON->-RHED
BIIRIEMIZIEMLDDH 5, T LT, HEH L KGRI IZHIERE
HE (R—N\—T7—X) MGREEREINDLIITHH-TE, KF
BENHEKICEMU L -REZHFOEEIL20%LULIZH ELHD TG
MEVWSON, FRFOBAT—2EBR/BETILMGOFRATHY, X
XEDOREFTIIHERSN EdICRET SEMmMNERIELTWLS,

—h, BEDOKEIZHT-KOEHOERNS, THoonsPpI gD
FRAONMBEOEFEZRCRET HHAUT -2, KBERAICHHER
DIZEREBIT RELH SO TIEHELMNEDEIFEIANE S,

CD&SIZ, BN EREZBEIT ARG ZFEDEMMNEARNICEE S
NBEEIITHELOTETETLAKRIZTEWT, BEFITELFROE M
T, HENETOFEEDIEE N4 X - <v—H—) , HBHLILHERS
EmZTDEDNEEDLSITHRET HOMEWVNSHEAYVO—XT v T
ENTWVS, ROMMBRBERENKT HIATEEI KL TARY bLE
&Y, REMERZERY, £V LB EDEYRBRORL,ZRELES &
WODBELGETHD,

EREGHICLE2RIERBREM FEREHE (Thirty Meter
Telescope: TMT, Extra Large Telescope: ELT) IZHWLNT, TD&LS
BAaXBRIZEEDVEDIZHE DTS, £f-, BEEERICKDE
BRFEDERYOBRALBRAICE ST D,

IR EMFEERICIE, TOEBOARMEL HSH, FEFE11HITNASA
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NITH LS, SFE8ASHICKEIZEEFEFTED [Mars Science
Laboratory| (FIXEXEDEHMDAELITIFETHSL, TEH
A2 LBFEMLBCENREBICE T YU TIL) A —VIZK5E5HY
DBREABDVEDIZHE LTS, T, §F, HENEDOLN,
JAXAL 13 9 SRR FEHLE (ESA) @ TJUICE] FKREDKFE (T
DONEAZAT) #FEETHHLDT, ASBEZEOAREENAHD T
DANRPIVTSHAR (TENFET, KBREIWETET Z EMNEE
A LAICK>TEAShE) OEGEBREEVSIRDAT Y FIZD
BEN33DTHD,

DK, HENERIFEEEIRZER-—XICEZHHTEY, 10
FLRIZIEAABACE > TRARENBICRZDKSI1CHDEA
S5, FTDEETHBEODEEME & EHFME, SSICIXEMBTHOEREICKT
HIEEMNBEINICEH, 2<BEBLENMNEREFBIZLT, HMIKKRE
HMPREEEINEEDLS, BRIEZFD &S BHAMSITHONDHEICER
REFEHEEL, EOLSLGHAZETOT, EQOLSBERKRENE
CICHEETIONFEEITHEIELTNS, ThiE, HMIKREMFS
KOFNDHITHLREETHDHEWNZ S,

<HUDOBRFHEMR >

- KMEFERFHEGHZER (NASA,  Astrobiology Institute (NAI) )

- EBAREMh FEREEETE (TMT, ELT)

- PELIEHIFTE (52U -E7 - BK) - BEIEAIETE (0DPIZAY)

- EETITTEARHEAE - KRNI A 4 = U X481 (IFREE)
BEMREREE - TLAV IV TFUOIaYRATFLTIRS MY —

(JAMSTEG)

- REIEKRZFGOETOY S L THBERA S HEBRIzH A~

(BLm DALY - BN - Frietst - FkiE]

<BAXRDELE >
AL TITHONEHARIE, OSEEREBRERBIERICEL > T MHhEk
D] T&, QTEhERIC TEHZEHES) J& (EMmiZEP) . O
MhEk & Eqx—FICEIEIE S & (MEBKEEZR)  S5I2@h
LEr—MRIELERREDLEBIEEMEATH L, 4DICKFESN DB,
D56, BEEREREBBIERIE NG HERERELF
IZBIT2EHADERETHD, @EERERICOWTIE, IILFF7UENLE
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BEFAVEYREILEED2OAEBEREEEL LTLESAWLWSNT
W5, RIEIXIB0ERICKRREDINHBEANEZDDICEHAE SN, EEZ
DHOLEEBEMABARNSHRICHE SN TE, RMETHZOHEIM
REODREHREEDIDON, FMEDEFERAEE-IBIERZOAMTH

b, BEIIHHSBHMNENSTAY Y A HI2ELDOD, TEDKE A
BERDREIZELY, SEMEKBZEOEHEEIZLGY DDOH D,

Alm R -EELE #HERPOOEBSE - BSRREZEHTE 51
RTH—DIIL—TThHb, At -EBEIIL—TLLHERE)—FT S
BEERREMER—XIZ, KELEELETFHRTTEY, TOEMAME
COFEIVER, B EEFBVTHAS, SBIT, BETIZHS MM
HHEOBITICIIEFE—LDFRALARARTH S, BRIIHRAZRKDK
ST HEERSpring-8, KIRESFIMRIFZIEIRJI-PARCE L > - HRZEIHD
= E R AT IR Lhimrué EHLRELBEMMEDND1DTH D,

—h, BRERERHE 1980FERICEESINE-KEREBIZERR (R
METILI ICHFEY, BEFIAMETEAREOHASIZKDTIL—T
(25| =AM, FHILW TERIKXKETIL] MBEINDDOHD. TOERE
FRPEIVEL1—F—PRATLORAREFEICHEUODLWTEY, KL
REEAREOKREFZDLIC, AELGHEHNI-ILERETSHI LT,
HAGENDA—/IN—aAVFEF1— 3 —DRERICLERLEMEZER-LTE
f=o THIE, N—FOzT7HHE HEZIIVIXLEREE VYI+DHx7
BR, YA I VRAMEE—AKRELTHEDD, HRIZHZRGZNHNI=—2
B77A—FTEREHLELEOTHY, SERLEAMLRETES,

1990F KX, AMEFEMESE - ALZE il T&thEkBES oo
T IRz, SNIINASATFEHE AT AT A R ER £ HA D 4 i 5F %
I:IJL( %") de—O)( i/ub'c iﬂiik*ﬂﬁ,ﬂd)EE‘EﬁO)?*HX ﬁ#nJL'ﬁ*ﬁ’&
2HAMICERALTE, HARMTHRESIN-EEGHHIIEET165H
5000fBIZH RS, CHoBERLZALY VI VIERERIERFIZRES L,
HRAPEDERAEICHE SN TS, EFRMIKEEZFEHREFIZANT
BAENPRESATWE I LR, thoaLyPavItHhEEBTHS,

i#dmﬂmﬂigiélﬁﬁmﬁﬁlbut%EK@ﬁﬁ&&FT
5, RALREEMAEE - BHLIEINFET, FEFEECFEREEIE VD
ﬁﬁ%(%Eﬁ#r%ﬁ%iékﬁﬁ&ﬁx&ﬁ%7wéﬁbr "#iE
DK EICHEET BIEFEFIRTDEA TOFEBHKEFEICE T HHthE —
EMEEERICETIBEREEENT—F2FHL TS, 51T, &M@
DERDBEBAICDOLEA D, BRREMEMERROBRETRET HRE
[2DOWTETILEZRETSHETIZE->TLVS,

AERNZREDOSRRUVFHRICE T HEMFEEITH WVTIERCKIZY —
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REHLTWLWSEHDOD, BRIKIEONE - [FORX2KEZNRES VT
WA=V FELERBORNBREERRBLEMEZZCLON
2255,

BrOMEEOEBLAEICIMZ, [LthBkEAEFRETE] (ERIKCETR
o bk TRI KRS O—/NLCETOD Y b HhERAD S HhER -
bl BEICKY, BRIC20EFIMNBIEE > TV HMBRFIZEE - RERE
EZ-AREEEOZREMEMRIE, HAMICEAROEREELEHSINT
W5,

< BRI 5E >

HhIRDICE, £aDHEE - FEEEWVWSHEN, HSHERAZRELC-AE
HEBOBEDETHDIZEEFESETHHL, KEVPASEEZE O DESN
HKEE (THANPIVTFER) [CEGHEET 5D TIELRELWDIE
WS HATREMICE, REGBELDAFEON TS, BETIEZHOKER
ABRENERSH, DICITHIRER-BEFOXRELRONMAYD2DOH D,
CD&DIT, FHICEBTHIEMOFEENEZMIZERINIFRIZH
T, EMEBALHBKORYILIEZEET IEEREIRE(FEFL>TY
%,

CDEIBERDOH, NASAFHEMHEATILHERS £ & F L ERIR
BICET 2R IOV S LEZHBMICERBL, 7R AN AOD—(F
HEME) OEREICKWZEEL-, LALLEALS, Z0TO055 4K
HEETHMRFETOISLTHY, BLE30FOMEENRFTERE
THHEIZHEZITS, N\—F v LG TH S,

—7%, BRAERANTIE, RRIZEXZFOGOETOY S LKSJAMSTECH HEE
THEVRTLMEREGREZIODS Y b THS TTLAHYTYFrIO
DATLTR] X, BELSDFOMEENEMICES LIRS, &
ENMMEBETIEHDITE L, BBEOMEMBBOEEXREL, EOSEHRH
BICHRYLTWSEERD, B, AHDHEPE/LLEaY FA—ILL
EAEMBROFHEOREAF-EYYOELELTIA—XTy TEhTW
5, AAFINSEENTOISLEZLTEELELT, ABNFOEKRHE
WEZBET,

T, AN T+ —hR$ 5 THEAHBR &, XEFFOHT OHEE
Thd. MANFEAELGTNT EnD, HEBER - £HFPICE - TIEK
ERFYLIODELD, LHL, WEIDHEK - IO ERZ A, TD
BOEILFREDITTWSZLITHALNTH D, COLSHERMMDE
ERSHOEBRMENEIE, HENSBEIHIAERRE L THRSITEL
LY,
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3. HREMBE |

(%26
CEALE)!

RA(E, BCENEENEODILIKIZ T+ —HRAL, ) E50
STRETMRLBHATE 0N, (B) L\, ECT, £k STk
ERRIGHEE LD, () 20k, HIREEMAEI LI-EREEH
p, EBBTHCEEEMET D, ChoD MBS IC&Y, £h%
BOHBROBESE & SHEETHLM TS, T, ZOREEEAL D)
IR LISN DRIKIZ 5 F B EBIREITIS A5 X .

BE, ChoDTF—ENThERABOEBMAICLYTbhb,
BT, ZhZNIZoDTORMERA S,

HhIR & SR FTPR

7 | |CB. iR ERi:
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NBRENER NI EICE ST, RNAREOHMETMNLERIAIGEEE Lo
fzo COESBBRREHRFA D L. RERROERNMAEOETEMH (I < 1E
ALTW3, — A, thEBZRUFHEZENT7 IO0—F (byTH4H 0770
—F) Hh o HAEkEEBT SMELNEADDO2HY .. RbLT7 Y T7TA—
FELTOXRERBERIL. by TEFH0T7TO0—F LiHE L THEROER
ZBBATEHILERDONTLVD,

RNABRERDOPT,. NEF TNV —Y (REREIZRADKILFEETED
fBE) [CHEHETZTHAIERAXE (B LLIIKEE) OFEEEREFTFRT
5L REMBRERIIN—TORLEELFEND—DOTHS, THEHE
HEHIRIE, BRE MEROLSITHRELENKTEODNRTLSLD) HKkE
KWERE (C<CHhITHEKLAFEELBRWNEKRE) NLELLTEHILEERE
[CANTNEZ TILY —DERBAEENDT-, EXREF. BRELYIKRER
KBRS EZ TRz LTH,. ZORMAIKEHFT L LEMNAEETH S
ZENRHBNTLND, TR ZIZ, BREHNSEXRE~DELIIHED/NE
AE) T4 EERESEIRELDZENDI O, HFATEFEEIL, 450
EENSTPDEICBB L CELRAXEDR TOERRAEREEZEE LN
AREEZET o1z, SIS, NAHETHON-HERE. REMROKREET
I (REMABFOR TOEREEEL. BRI IRNBREOHIEL T
THETIL) ITHARALZEITHILEz, COETILTHLONIFERIE, 8
BENTWAERHOMBERES L UVR—/IN—TFT—XREFEL A
LTUL3 (ldafth, 2013) , REDN\ER2 JILEEHEE LT, DILDEDIEE
FHEEELEBAE. COETILIE. NEL2TILREOGFLEERLFAT S
CEDTBETHD (BB NEFTLLEEHZDLONATHLIDONEZESE
3 CELERBELSIDEELGHMET —ITHD) o

BOFEII.HMENMNER IILRETHI-ODNDEELRERTHIEER
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FHEE= vV

K2, KEGRICETHHMKDOMKILREBMARDOIENT, stEVIaL—
VAVERERENCDBHREMAELTERESINS A RVA2ZEE) .

A2. HIEKIZIZES LTKLEHDIDMN?

HEOBREMBBTEIREEEDIFLIDIEVS WU LEDEEED
HEREED C LITBHTHLL, FRIEXERABROFTIE, HOIKDFTR
R IE160-170KLA T DIERFEIE T LAVEME LA LY. TN (TDIERICHE D
DI, FLENSAMULBEN-EBETH D, TOL S HEEHEM KL
HESNDERICIFHIKNTWHEE LS ENSDITH LT, INREFD
KEIGEWES M SR EHTESNBIBERICIFH0KIEZECEENT, AU
CHBWIKERNH - I 5 LRBREXIFTHLIICRZS, LH
L, ZAHAELWVASIE, 1AUEDIBRFE S -4 X FZIFHOIFZEEN
TWEWEWS Z &Y, HEREE S =M B ICZIIH0MNFEE L AL
&Izl B,

HEEK, SAULLE TR SNIZ/INRECEENMT S HDRE THIEKIZEAR
BEL, KEBELAALELTIHRMAESHESINTSE, HIZIE K2
PEHREN=CEI2E 2T, HEIZH S 1=KINKADEEL T B ATREMEIZ
DWTHAREYZaL—23vhHdHh, HELBRREIHAFRTHY, ¥
Sal—2a EICHBRIIEIWYAKIZHE-2Y, < KEEFLEM-
FUEWSERICHY, MEOKEFEEFRIFAIRET, HEKDKE
EGOIEIFLBREEVNWSZEICEES, LHL, INXEDPEED
BREETILCIE, HEROBKREGLAL, BIERGAELEFELLZVLY
FUAEELETETULVEL, 25 Lz MBARERER) (LTI AT
BEINIBRELGREMBREDEICLEBRET .

bNd, AORKICET HBEEMETILIE. DX AT A0 FFY)
T TH5, 2FY. AIIKEY A XOKKMNRIBHERICEHR L-[RICE LT
BRBANEF > THELEA2EEVWSEDTHD WHEEMEE L TH
T A2 (Esmoothed particle hydrodynamics (SPH)ZMD# L LWERX L%
fESL L1= (Saitoh and Makino, 2013) , SPHIXCNETO YA T2 A 2N
JrDV2ZIL—2a VKAV TERLDN, RIEIZH > THEDSPH
(SSPH) TlE. BEREHHELXERICIRA BV E VWS ERIEIND L SI2R
21, TDEAFSSPHAE EDMAAIREEZREL TSN 6 THD . —A.
WHTERAEEZICLDEH-GHEI— K DISPH) (X, EMAEHETLE
HEBENTHDLIZ LD L, EXRMGYEETHD “BEH” #RAVTIOM
BERRLT-, 52, BOIFDISPHE S YA 7o b 2N FOEEIZE
A9 5012, FBBRIEIRZ S & 5 [ZHiR L 7= (Hosono, Saitho, Makino
2013), Z L T. ARED = DERZBHDISPHESSPHTEL S Z &, R
RIEDFHEIECFZMBITNSBESNZHE o= B L BRORGALENA—FL T
WBEWSEALRES. DISPHIZE > THREBRLIILEERHE LT,

HIKDKDEROBREHECIZHEITEHKOEELZHELNCT ST EF RE
BRERIIN—TOEELGHRZRETCH D, FAFTERAERESIX. kTR
MRIFA SN ERGEIE D AN TR L=, ARERICEYRBAEEFHL
=1 EVWS ZEITDONT, BBEDOF VA RIS S EHIT, #H=GEIFV
FEBREF LIz, BWolE, PEDKMFIAMBKERECERT LI L L. &R
DNENZRELDKEEZRET D EFZHRE LT, THEEEZRFIL., Bk
RREICBTAIIIA—2 v U OEIETOEREZHET L. RENHELT:
BFICE 2T, ZORODAELDEEN2DODE A TITnhhbd I L EH
B L7= (Hamano, Abe & Genda 2013), Type I (&. LB TREILL THEZE
BT 2HRE THENINIZEKYET S, Type D&, EIZERBIZRVEMZ
ELZOMICKEZELSERETERENCNICHET S, LLWVS31DTHS. &
ENGE. KEKOERICE >TELI-RRIE. EERXRTEE > TS
RIZE>TRIREN-EEZOND, COMERRIZEY ., AHEEIZKN
FELLGVLDOD., FAREEOXRKPICHERNERINGL >TzOH., &
WO EFEIChI- 58BN ERICESEERDEA I,

SEEORE]
Hamano, K., Abe, Y., Genda, H., 2013. Emergence of two types of terrestrial planet
on solidification of magma ocean, Nature, 497, 607-610, DOI:
10.1038/nature12163

Ida, S., Lin, D. N. C. & Nagasawa, M., 2013. Toward a Deterministic Model of
Planetary Formation. VII. Eccentricity Distribution of Gas Giants.
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#thh, ELSITIHBARICESHONEZ 4L, ROATREEEE LT, BX
[CKBZEE-TWDS TKEXRR - vIXA—Ir UREH] (ZEBERD
4By, 2008) %#3BKRI B, COETILCIE, ABEH X THEMELIZH0KS
ANEHETIOTIEGEL, MEKBEXREZOLONHIZED D, ED
BEIVRHELDICES, £, COETILTEHBANIZ, HODED
AV FA—ILENBAEEENAH S,

NEB TN —2ElE, FCEFCDENDREREZFTES-REXRET
BABRE LB EHEDC L THD, MEKIEIZFDEAFIZCA-OTILDS
=6, BEEL, EHMEBALELEIATVED, AIGHADAH=ZXALT
HOMEBAENDD, HIVWIREBEIHIFERLEWLRY, BLHE
HLEWL, £FELEFNLBLDOTH S, BEMRTEGNEENT=D
NEBRTZEHICEH, KBERNDOHEBRONEZ TLY—VICHER
ETOEMBEETRMEZHET 50121, HIKICEEE, ZOEDK
NEETIDONEHLMNITEIIENKREMIZEETH D,

IBIT, KBEFRMETHBIN-EHE SN SIBEMGECE/NKREDK
ERMEEFICE T HH0DOZEEICEAT HERICECHBMOT O TILY 24—
CEBEMETHIMAD TIEPRE2] OFEICEET S LT, YERE
DB 5 EH ZOREIHT,

BANERA-YAIDEEDLIICR>TVAHREDHOIE NS LD
A, FHICBEVLWTEHLYEITELREOWEWS ZENZOHAREZELTH
N, RE-BEHEANDHEEBICEVTEENTAS OKMZEL) EWVD
HODRFERGUHERF IO TS EZ A, BEEHICLHRLGR
ENFELTLS, MERZENLGHIDOME L, KERADHIZEFLXRE

(EDBLETTEGZS, NERE, BEE KFECXRIE-BEE) O
HMRZEHE, FHICHEITHH0, TLTEGEDEDY EWSFH-LF
A BHORIENAFSND,

ELSIICIEHARZY —FTHHAREFELE LT, REMBROFEVCESE
HEROEH, [FOST20HZERVIFHN) —F —0EARCEG 5HSM
LTHEY, FHILLERLGMBEERRT DBANGITIL—THBHETE S,

A3. HOEKEERIZE SO TULDEDMN?

[TE~< > FILDILEFERDRTE]
HERSADERBEDOENZ H5HDTE T FILOILFMRIL, HERLARDIE
FHBZHMALETEETHD, CDEH, T MILOILEHER F R
T 5%,

TE<Y Y FLEEICEALT, JYBELERAFETHITILFTUE

Astrophys. J. 775, article id. 42, 25 pp.

Saitoh, T. R., Makino, J., 2013. A Density-independent Formulation of Smoothed
Particle Hydrodynamics, The Astrophysical Journal, 2013, 768, 44-.

Hosono, N., Saitoh, T. R., Makino J., 2013. Density-Independent Smoothed Particle
Hydrodynamics for a Non-Ideal Equation of State, Publications of the Astronomical
Society of Japan, 2013, 65, 108-.

HEP HhER{LP

FILFEHAEESD Y IIL—FIE.  “The naked planet Earth” (Maruyama,
Genda, Hirose et al., 2013) DA T, KMNBBE LI-RENEMEHIFT S
MEANLHELTIETILEREL., thEkOKDERZE /L=, TL T, #t
KICEITHEMOERICEAT MRERFAT A-HIC. EERDMBKEIZD
WTEMMNHEL=IGARICETE2HLWETILERB Lz, 51T, £&GH
EETBHE=HITHELIRIE AR LT THabitable Trinityl & WS #FT-7%4#
2 %ML LT- (Dohm and Maruyama, EQRIe), Habitable Trinityld. REL
{FEHOHNTWD INEFTILY—2RHADOBE] EVSEEITRHEZILDOTH
b, Tt-. SEE. LUFEMAEES L. BVELEDELIZEAT 2HMEEE
U F & &, Gondwana Research®4F5IS & LT “the Cambrian explosion”
#HER L= (COEHESIZIE, ELSIOMEENBE L 11O HXHUREE S
ncTwa) .

- 2 - SHEEHEE. LHEAFTERATERVUABEERAEESD
TL—Tx. BENABRMSIFEEYMA L U EFKE L= (Suda et al.,
2014) , CORRKIF. EERDOHERTIE—MRMICRONI-EEZEZAOND.
WhHp HIERELEREZR -3 DTH S, T Z | HhERORKE (EERK)
PRODEY I 2 T4 HARET S FETICRE-AEYNREZMHEHRT
55ZT,. AB/N\ABRRI1—IL R, BHTEELH D, 5. HIRME
MERH D VDITEEIRIEZHRAEOELZRENGF NS,

THIFEEMEE LG IberttAEE (L. NMR RS ER) 2K 50 FARMG
AREHAEZBAR L. ELQDS5RHEOCRGLIAREHBTE. 2. 1% U TOEHE
ETHRAETHDLI EE LT (Gilbert et al., 2013), % L T"C-NMR
BIENS, RABEOSFARMASFIEITHETH LI L. T, LED
EWZE Y20%IZH K SARALDENH D EER L=, COFEF. ¥
HIMER(CE (T D IEE D EMBRIL B FFRIESEIH - Y—ILER
31255, F£f=. COMB CHRIN-EMERRDIEEICET 24520/ 42
— UK F=BNAFI—h— LRV RS aREERHHEEZ NS,

Kirschvink EEMERE DT IL—T &, BBHEOEZKIEOERDSUhE. FIRRE
TR VLR RIZEY . Makganyene £ IKEFEERID . B 7 7" HDKoegas
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IWEEZAW, BENLGETIVEEMEZAV-BER, TRoik FE -
EWHREELEDREEZTH Y MLOBERENEFHETTITL, HEFEH
[CEONTWAEBAT -2 ELRTEILICKY, THYY MLDEEH
RERET D, hickY, HEROMEARCEBEEDRER FH-ZTORE
HHOTAF IR ODVTHLEELGEBRMHNEZEZ S,

(27 DEZHEEDRE]
BEABKFEZICEVWTaT7ORZHERIEIHRLEELHEN—DOTH S,
ELSITIX, £4VEY K7V ELEILERSHRXEEFERL, S EYWEDR
HTHI VW ODDEARBEEDEESETICHE T HHERRE L HEE %
EL, RNEa7HRABICEITA2BETROERL, VKBTI v A
TR FEOBBTY ML ATABTENEDRRERITAA
EOhERD D,

a7 DeFEEBRAHANIE, BEEMERO/ NIV EBELNLE DS, £
DHERZHEBRMUERTRICELT, TROFHFEELLEL, REMKE
MICKDHBREEDIF VA EDBEEHERERT D,

[RT<A— v D DEIE & [RiRHhER)

EERICKY, FRIRMIKICH TR T7HSRIBBANEZELIBHEE S
BET D, YIIXF—T v OELREBEL, ThZzASBRIAEZD Y
AT bA N FNEBBIZETRT 5, Y9I — v DOEEIXES
MBIRFESEFZALNTNAD, RIADHEIZENT, BENATY ML
FRENSIEFEY, EAETADETNENALY 12T EHEIIIA—
Y UDEETOCRICHT HEREE—ETIHLOGLRBAET D,

ITIA =¥ DOXRBELGHERIEN RO -RBOBMTEYILSKDE
IR DILFEMMKIE, £EHITFARG) VEFLHET S, ERFEMIZE
STEETRICEALIDOTHLAREMENE WL, BE, hUDL, FLHE
TR, YUUNEEIEENBKREEPEMEIETN A EEML AR, BOhEM
SRHEIhTWNS, LAL, HIRDMBREINEFREEZ->TWSRESS,

(27 DEAL & EKIIGTREDZE L]

&ZRIZ, HalE BRI T7OYEMNMEICE DS, thika 7 DHMEL
FHELLEAET S, ChiTkY, HBERFEZE L THROBISRENE S
ZIELTE-OLIZFARDS, ka7 DILFEMHRZERAL, ETIVEEICE
BRNSGA—F =LK T7OEE, BEER WRICKIFT (=2
B) FADEE, aAT70OESL S MMEERET S,

FIRIC, HWEFF—LAKEICNRET DI IV T UOBROERER

BITELEERREL TICH o= EFELT= (Johnsonfth, 2013) , CDT&IF,
SIRMICERRENMEBSINIERICHIEEZRIZELOIUAVBIE R EK/\Y
TUTHNHEBRLIZCEERTEDTHS, LT, CIH<KBRRETLERD
#IEHS, Makganyene2 B EFEEL1-6 LI LEREIND,
THAEFERARES (L. BEROWHREYBEZBEET 5B T, MER
BLR b L—H—Z REMICERAN T, EREICE T 5NN EEREHEA
EHETCZRILBRERMAD FREOHAEH LER. AGKOEEFIZR
SNBREGAREIL, SODNPBRIGICE>THBRTESIEFHLMIC
L7z (Endo et al., in press) ., #E SNI=REIAD AR E ZDEAIK
FHICEDZE, D36S/DIBSDEEIL. AERDKRKRFIZHIT530,07E4E K
BLTWAATEEMENH D EER LTz, Elz. 1V FESICE TS T74—IL
FERABER URGAES T OFEERIL, D36S/DI3SHEEIM, 30— 28FFEHIICHE
2R EOESEICEARL TV DABELHEICLEZTRETLHENDTH
21=,
BEHEEMAEESDOTIIL—TIE. AT REBHFESOHBRILZHSITICE
DE. H26BEFH L RRCO,DENFLLI-C EEZRTHEZMETNER
H L7z (Shibuya et al., 2013), COMERHFERIF. KEREEZNIZHE T
HLERBEIS VI ROEBMAEYICLSRFEEZEREL. €0, DFEDIC
DIEMN I EETRETEHIDTHS, DFY. HIERE EdDELDIBDH T
BELGOLGNAYEERIELI-EDEEZ D,

(SEEDMRE]
Maruyama, S., lkoma, M., Genda, H., Hirose, K., Yokoyama, T., Santosh, M., 2013. The naked
planet Earth: Most essential pre—requisite for the origin and evolution of life.
Geoscience Frontiers, 4, 141-165.

Suda, K., Ueno, Y., Yoshizaki, M., Nakamura, H., Kurokawa, K., Nishiyama, E., Yoshino, K., Hongoh,
Y., Kawachi, K., Omori, S., Yamada, K., Yoshida, N., Maruyama, S., 2014. Origin of
methane in serpentinite—hosted hydrothermal systems: The CH4-H2-H20 hydrogen
isotope systematics of the Hakuba Happo hot spring. Earth and Planetary Science
Letters, 386, 112—-125.

Gilbert, A., Yamada, K., Yoshida, N., 2013. Accurate method for the determination of
intramolecular C—13 isotope composition of ethanol from aqueous solutions, Analytical
Chemistry, 85, 14, 6566—6570, DOI: 10.1021/ac401021p

Gilbert, A., Yamada, K., Yoshida, N., 2013. Exploration of intramolecular C—13 isotope
distribution in long chain n—alkanes (C—11-C-31) using isotopic C—13 NMR, Organic
Geochemistry, 62, 56-61, 10.1016/j.orggeochem.2013.07.004

Shibuya, T., Tahata, M., Ueno, Y., Komiya, T., Takai, K., Yoshida, N., Maruyama, S., Russell, M. J.,
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WT, BHESBEOESHZHALONCT HEETHS. COFEIZIK F
EHAREDKirschvinkdeh o T 7 VRO EHESKBED T —42 N—
RAEHRTDEOICHAFELLEFEZEAL, HETHANEEY HHBKE
BREDEBERLT Do

EXBENCHIZHDEARKEZRERL, 5 2/f (U/Pb) &EIZLD
BHRCERAEEERET S, RBOEWHEIG T U JICLYFEoNE Y
TV, EHERESREREICHDELGRRT ) TED LET ) TikICH
THRENARREEZEAOND, T, BEEEFTHRFERAVEEIS
BHEENE, REROBREENFENRE LERBINICHEET 555,
NoDBRIECBE I LTINS,

[B8:ET 5 I hFE TOMEEME]

ELSITRIRA—I v VDELE R Y FILDILRRIRE#EE, RiAHhER
DHEMREG EZHEAT L ERIEITAITE- TS, LREOIT ETEHT
YRVICET SHMREIE, BEESERRICKLIBEERUVIUT—LOY
HRHENEELD, BEIINL—TEIL——MB_RXTAVYEFEILEZA
WESEESEERT, a70BEE (>I13bAKE) LESE (>4,000
TIVEY) ZRICKETES, BRHRATHAE—DOIIL—TTHb, &
512, BMAERICK > T, Bkl (364AKE - £36, 000K) #HB X S8
EEEERREETRE L-HAREZF TS (5EF, E#E . 2010,
Science) ,

OS5 HBHRE) — FF 55 ESRREERM & MG X RETAIE &
HAEHY, TNETCRKELEEZETTE, TNLICIE, BT+
ILETHBOEELYRR hROTRAA4 FOERR (R L, E# #h, 2004,
Science), R#ZICH 1T 5 DEREEDRE (FEFF, E#hfth, 2010, Science),
NREAICE T HF0DBERFBDORER (/NE, BE# fth, 2011, Science) ,
Si02McubictEEMADFER (FE)II, E#E, 2005, Science) LEMNEEND,
Ih(Z, BRIGEERLIMRER (KH fh, 2008, Science) , HEIKEE
(Ft £ 4th, 2012, Nature) , ;wHxHE (FFFt b, 2011 , Nature) 4 &ED
BEELGYHEICONTE, CNETCEETTOAEICAITEH 5 F-EFER
FICHU A, HRICKATIEHMERREEITFTET,

T MNVESYEDHERCTRZAEDREREICEALTIIY TS M F
THH I EBBRBRFOFEMESE - ARICKDEEBNEHAELHS., ( (AR,
1994, Nature) , (AfA fth, 1998, Science; 2010, Science) , (AfAR
U—1f&, 1998, Nature) F1=, BHERRERZBECEL THAM i (2008,
Nature) [Tk BHAENH D,

— 5, BRERZOITIL—TX BEIAVEVRT7OELEZRAWV-TE

2013. Decrease of seawater CO2 concentration in the Late Archean: an implication
from 2.6 Ga seafloor hydrothermal alteration. Precambrian Research, 236, 59—-64, doi:
10.1016/j.precamres.2013.07.010

HhER 51 KR ER B

HERDE R CEMOERDO T EHEIEM T H-OICIE. KL DRAZ. HhEk
EFBATFEANEILKTEIENTARTHD. KEREEORINREDOE A
. ZDE=HDBHTRAEY—ILTH D,

BhFEEAEREE. RN REFEEICEATIEERDIVI I, [EORX2(C
TODIHRIRR—Tr—ELTSEL TS, [FOSS2(F, 2014FEKRICFTH EIF
S, CEUPNRE (REED/NEE)1999JUSHSH T ILEF L BR A LIF
ET DIy a3 THD, 1999JU3IE., BEDHMIZK>THUTILIRIEHERIF
ENFRELHE—DCE/INRETH D, (FOSNEI212&51999JUSTH IR L
P ELROTERLYUTILODHIE. RIBABRARICE T80 55
FOEEETIHLILAIRIL—ZL0T  HFITTEETAE(E. ABRAT
DER(CONAITIIH,OEEFEL TKERY . F AP ELTADED) DLELE
THD, ERTATIEIBERLEKDBREYMHIEEL. MNRE(MRELLEFE(EN
5. REOFEM) NEOLEEMNESELTRET TOILERGICE>TEMIEL
EEZOND, OHLTERLE-E#MCF., OR300 o N ERIZE
BEIH50HRERMED—DOTHY. ZDIvavZzDEDO A, ELSIO I
T—IDVEDTHAREYLZERBEH>TLNEDTHS,

JUICE (Jupiter Icy Moon Explorer)ld, KREDKFEDIEFEZXBMEL-ZVY
VT 20225 DT EIFRNFESN TS, KEEIX. KIEROEEDO D TR
HRELGARIDVEDTH I REZRDH R BERELZ MR THD, thTiE
FEHOKBEX. EHOBETEEEEZEL. SoIC. RO L SGERELYE
SHICFHICEEMNLTEGBEFRETHYED, THHEIUICES Y IV,
“KIBROTR L EmBERREMS"EVNST—IZEWTELSIEBEZH£EL
TS, JUICES YL av(CEALEFIa<KE N DR EREEF ZEHNIAXADEU A (T
(JAXA AO: JAXA Announcement of Opportunity) [IZ&C T, JUICESwS 3 |ZH
AIVREMBRAREOME CTOEMELRK T 52TOR—FIILERE Lz BAX
FEMEBRUVUAFHAERE (X, ChoDTOR—FILEHERL P HEAEDORE
ERARIETBIEIZKRECR AL, JAXA AODEEFER(X2014F6HIZAKRS
nd,

NHMD2DOMNIYAVIZH LT ELSIERM ZaZIa T4 a0 O F— L4
HDEEEZRILTHRENEFIESIENTED, ZDONDIVIavEREL.RER
FPORMAEBEETIISIEMES IL—TZELSINEETHELNSDE—F
THAS5. MBI IL—TDEAKLGT—<ELTIE. (1) RERTAK. (20 R/—
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T MIVEERSEE TOEERTS - RESEXBTREEZENHDIELLIC, B
BREZAV-EEREENEEZHRATHNOTTEHY Y MLEEEHE
BIchik L1z, —AT, AL fth (2003, Nature) 1%, HREES/ S
BAXEVEL (EAFAY) ORIVLFTUELEBEADEALRKRLTE
Y, T MLEBICETABERBREAREICHEY DD2H 5,

fIHAMIRDB\IR @
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X EREADER

¥ AROEE
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¥ 5,
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3. HEDATALATINEESLERFOFEIT, BE/SEERR

[CEYBEIND, £LT, HMEKATFOILEFRELE, BAELCDOHEA
EDEMND (RT—VAIEEE)

B4 LMEERDBERRIIEDL SLELEDE =DM
FFTAI~NOEERER - ERHEZERL TERRERKOKRR - BF
HRE I+ T—FIZHET 5, COBRFAUAECYIICEDESHEMICI
Y A58, HHMAEROMELENSDFEHELEETRILYOFETICE
DLEAHHARETL, MFAKEFICH L TREEFIBEGETILEHEE
ERSH

D B -ERIO+7—F770—F (EEHK)
AEGAHE LRI AN ED K S BB ERRICH A EEE
LEHHZEEBNET D, RRDFRENGERBETILCTIE, HMREMND
FRTRAR LEEREUERS (ZRRKR) AREBEAREG212EEXD

FAUHERPENLLEDOMERZE, Q) FHEGBIE TN, AET IL—
TOLYEFBLEERAEORE . AN—EHREEDERZRIET 25TETH
%,
LEROFEIZFEIVIAVERRIES-HONOEMELITLT. BAETEMRE
FiX. L E2FEHDYL N EDNYL a3y (KIBRAN L EDHSEIZE
TP BHEICKYELDBMEER) THRI-TSIXAIOHIGET —ADREINEED.
BYYNBEERT. h D, BEEEEAME L RO DRI M T4 58 (€
EIEEFMELFRISBNEEZONTE-5EE) TELAHEH/OEFIED
fRBAICHEYIRATL, BHEREL. EXIRD THLGED., TNITBHERE
DEERICEVWTEIRILF—BEFNMEINEIEEFTT , CHETHOER
MEZETIR., TTEBEABFINRICE S TIFELIBFTEINTERLMN, — A
T. KBZADMBGIETOEAKRIIZTN IR DER (EITEEKTIE
BFIEITEEHV)ERLTV, COMETHRSI T EDEHERIL, kDS
BLFERY. BEEOIINENBIHERZIZE T2EDTTASATISIE
LRIBETH - TR DFERIL. CThETOTYNENENGE S TOH
REITHBHIZ, +RIZTINEABTITNIE, FTEERIIBARNBUEFEEL
IEEEZEDTHHAZENHBALz, COMREIL. BIRILF—KEIZH
T3RVEELGBBTHh O -EBE R CORFIMEICDODNWTH-LMEEZH-Z
EIZIZ T, JUICEDKSHENRES YL IV NFEISAIYEZDT—ITx
LTEEWVBEREEMERLEVSATEEREENEDTH D,
ELSIOAFHEE (X REDKBETHIH-ATEAVRLDOEIZRSNDS
COMESRBTAH-AEREBEL, FESELLREIIZEL . BYESIH
BIZHBIZENDDOLT A ATIEF AT ERBEREITATEE DIFENE
LTWWBDIZH L, AV ARMEIERSEEEEZEZ DN TS, Bl KESLEEFH
S2EERKBE(H=AT . AR F4320) DEALEZEET BHIH->T. ¥
HIZEKKBIZH L7 N T D RO MBS EZIERIBRIAICE>THKT MRS
ERICANTz, BKKETIEELEMICEIESINDD ., BKIIEEDEXH
A7 DHMEREEEXRRICEMT S, COLFIA T, KEEROKRETHE
RABEREFAXDHTHEHEEN. AEEEDEN(EBITERE O>H=A
TE, BELBVAYRN EZEYE T IENTES,

AERNBREOBRE (X, HEKIRD ., HOHNTHEREIE 2L BB REEH
[CHIEMBEREOHEMNIERZAEEICLIz, SSLEBERICIE R HhERE
REOREFEZDRFADPDLETHY . RERBEROMBKE L, SOICHREDH
RO DB AL RBIN SR ERED SHMEFZEELAITNIELS
A AW

BAMEE L. KERADXREZEMICTIMRELOXBHARICH T,
ABERDOBEOLRFZDALBHEEZAN -, . FRTHONDETHAIRSN
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NTEFz, —RIZTHIFKEREC),/N,ZELETDHEDT, PHTERED
WA ERNBIRT EhbRIRBFELGY, COICETEHILMGZRIBRIA
EREIhfzLahd, E2AD, CO&ILBHIERK T TIIERRELED
AR E L TR EGREBNARYMER LSS FEEIEBHTHETLICZC
W 3B, REASKEDOHDHMAEN > F-AIREN (EBIRUVXH) ©, #%
HEREH 0fE) CTRYIVEBEREDORIGICESZRADRE

(Schefer, 1A, BX) T HHRAEH, HBKRDRIAKTHH,/CO
[CECETARTH AL ER SIS L SCG o1z, THICKR
TEXXRFDGETAST S LTOHRARDHER, vI/vA—L v VEHKED]
BECIZHEREEHLYI0O~I0FEDERERNHY, ChhH2K
R[ERB LA LIEREINSICTE ST, Th o DWEIRRZIEEER
[CHIKDHODERERET 51=0, BKOEREZDOREEZNMSLTH
BOHTEETH D

ZITEY, REBAME L) OERZERL, 2HMLTEEINRIRIE
ZO74AT—FICRODIEZE—DENET D, HFITTNETHATA
TELAM 21z OBBESF A TEKEDDTE QW ITIA—L v U&IC
BRI LIVEOERBEZREL, TOHKE, BRAXLEEZELTD
PVHASBEOERRVEEEZEEYT 5, TORATERT YT IF
— v VERBRDOBEBEERESERRICEDEETT S, ChitkY
RIBHBR DR EBETRET 5. CNoDBEBITIT A —L v VEFR
FORDNAKRI[ERET 5.

BB DRI KILFHIZE>TIY LA SHBEEINETRIAKS
HRZEEAT S, COTOEREAER REDELRILOHFEEIZED
WTiIThhEtz, LM LENBREECBIZEODN-MHMBIKRTILL A
EROXUARTEEL, BREBKORGICEDBEBKARINKST
BERANDA Ty FELGOTWERTTHY, TOREMEMITER
LI=BARBIEEBHTZ LY,

ZCTHRVHDBFEMBEREL-EREICOVTRKER (KER
Rit) #2170, MERKEBEANMBLEAR - TRT S5 v I REHKRH
[ZKRH B, BEICZOEBRZFEATEAREOSH - LD T IL—TITL
SDTELSTHYRRBLEIFTLNS (FHiF 1, 2010)

2) EIHT77O—F (KEaR)

Ch R - ERAOMREYEICE DV THEMICKRIESN I E
THd ., LOALEER (46~40EERT) OMBKIRFIIMBELENFAEL
BWN=0IZ, BREEDIREFEBHTRON TV, EZAHH, HMETED
ZAKREN (40~25(BFHT) DOMIKRBIIRIFICOWVTIEC 10 THIM

BB RZ DERRBHAANCES TI5EEDEREGS, RAXRAKREO RS
RELHKMNICHDOIWVIBEFMICELSEIHALER., IR IENREE - E
ER-BHDE - REBABEDTSATEDOHBEERAZARNLEIT -, ThOoDER
NEELTAERBADEELZEEELEFBER. KEVEVRELHENDN
EHRIE. BEEEH(I5~60%EET 5 EE RH Uz (EENMEIX AR - R+
MEEORRITIKT) . REMBEANLEBRICEL5TIS5LEE. BEER
FHTHKREhE DS E#H RIS mHEICLz, SS5L-REME S
ML, BHANRORAEDEGBRERBENhIKE THINENEEZX AT
BT THL RO PEIE R EHHE D5 L TEERTHAS,

(SEEDKRE]

Masters, A., L. Stawarz, M. Fujimoto et al., 2013. Electron acceleration to
relativistic energies at a strong quasi-paral lel shock wave, Nature Physics,
Volume 9, Issue 3, pp. 164-167.

ks Sty e

EYZHAERERDEILEBETE-01Z1E., SR OB EMDEILLE
BRI LENTARTHS, hERMEYE B2 I —TIHEERLERESR
DRELMHELCRUVALERDEBREELICERZLYTH-MEEZERLTL
%, Bl Z (£, ELSIO EHEHERE - i E AT BA F #4448 (JAMSTEC) ICFRB 9 & 3+
FAEAEEE. SIRAUN—SERIZ, ECT, EOLSICLTRIEDO LA~
BT HBETAARBEROCYFNAR-BERIN=OMN. EZTEDLSIC
LCRIEYNSHDNERIBEMNGRE - EE - REAEC-FEE#bsh
=DM, SHITIE, ECTEDRSICLTHER AR E - EHEL TV -0
M, EES-RIBEEMT S EEBIELTHEZED TV,

H5L-BMIZETREDIC. KT IL—TIF. BEREERAREL-. HD
WEEEL OB L2 - EY L ENRIREHET A LEMBEDE—A
HIEA -, EERPUHBERKRKTDCOEENDEEMHELINICESE
Nd, KT IL—TE. BA—RLS) T7I2HDH26{EERDRELIEHEYWICET S
EZH R UKL AT EDE, YO KRKEBEDCOEEE
EEMITRHTLVS (Shibuyafts, 2013a) . BEIZFEK 2 DY IL—T 1L, EERT R
URBEFDORR-BERDCO,EELFHTEL TS, 268 FRTDCO,REH
EENBONI=CET, 35~26{EFERDEARIZESCOBELEDMBTHERMN
BoONT-LEERZAD. CNODOMAEREMNS., I5~26EFRIETDMEFEDMIZ,
REERVBERDCO,EEIX10%FHDLIzEHEL Iz, IHIZ. KT IL—T(F,
ik E CRELBRERDOHKRIEEFSIAL—130T 5O NDERBEE
AELITo . COER BEEREEZALT.COEZEEICEALEBK(E
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THEDERNHY, REEKOWERERIEDITAREEZ HLANILITH
BLDODOHD, 512 1) KEREFHFBOEARLZERE SN, LB
DBEKIZEDEEBREDFMAIAR SN & THEFHFBADRERY
AHT TV ADEEILINS K SIZH 1= (Fhffa, 2004, 4, 2007,
2012, ELSIMARF—L) o £z 2) RRAEERIGTEL SREZAESE
MAEREBEICER SN TSI ENHIAL, HBEOXRKBESEN
BOTEWZ EABELAIZA S E (Farquhar, 2000) , & 522 ORI
ADABEE - REBEBOMENES, BENRAREELNLUBEXICEK
BRENDHAREZEELT S ELELHFTETDHLS5ICH 1=
(Lyons, 2007; Danielache, 2008; EEF5, 2009, ELSIRAER F— LA
DIN—)

CDESITKEDT, XERDOBAKRUVASHEBOBTIZERZRKY,
BEEAHDORMILE - AED T EDER - BRNEHEICKSEKET
TS5, CHNICITHERERIERENBRICFAET 5% < DARGEREFHFR
AWd, ChETIEEEHBTOHMTYE T LEBIEROMENE
ELTHbHLNI, TEABHRLATEONATILSGDA, ThEXIEBIZHEEL, K&
REBLEBRZIEZERTESLARNILETHRENIZITS, TOHEE,
ZHFEREBIZOLWTOEBLABLND,

Ffz, XKERTOX D ELTORMAREICET 2MEIE, EARNLGL
HADEBEALNFRTRLEH, ELDT—E2LBTEINTNSIZHLEDHS
T, TOEBEEAZSISHETWEL, 2T, HAEER - RIGEER -
HEEBRZITL, RUANROKE - ik - BEKRFEEFZHLOMNCT
H52ET, KERORKDEERZEEZTULDHDH, TREHARE - SHEZD
TGIL—TEBEDEELRERB R THIEEMERLMAEASREREL,
COFBREIMEEMIZREN TV ORGMAEREZHEM TSI LICEST
AKEROREDTR M ETILEERT %,

FRISIEERDNI) EXREDORTREELAKERICKVEL-ZEHRYO
KRR DL A B 1 A 24T LT= (Shibuyafth, 2013b) , ZDEER., MO E
TILBNFRILIZLSIZ, CO,ZRBEICSALBKEMBER EDBKKIEIZ
FYBTILAVHEOBKTALER L., BKFPCO,DERILY~DREEIEL
NECHIENRBEINT-, CDRERIEILITMERIC K SC00,EFED—DDHE
BETHIEABTENTE S, SHIT, TFHEIAIOFTIRS A EERFEL.
HERE R ERICEOVTHHOEREN R DERALNFEE LI -5
DRIEZFAA 1= (gisufth, 2013), Ff-. BEFRREAKHORILER. EMHFIA
AREEIRILF—ENAFIREE . HAWEIEEZROHBRN DBEHAKRZD
K5, P RIRBLABHOBMOMBEEANEDLSIZHHAEILER-LT
DWNZET HERA R OERBAREEH TS,
BAMRELEREEMRE L. BFEEORRIERELLEHMEDER
FHABAICIYBRRRERLERME (NAITHGRIBS T /N\ITIT)ER
FAA TS, COMEIL. MEAHMBKIREBICEVWTEDLIICHRREER LS
BAE A EIELHEIISNI=D M, EVVSRIEEFERT 5=OIZFARLGHMREZES
EoTIDEHMFIND . BEREVAEROMEILICRARGRTYT L, /0
OJ4)Lab’EHESNF=NEINTIIHELMNEBBL TS ECATH D, HELHL,
DTI/NITITDEIGBRRRERNEREYTIEIVOO D )La T ERRE
LTEHLNTLSDIZHL, M EHMECREREMREOLSTBRRIERER L
EREYMTIEINITIA 7074 EHDNTNEINETH D, AN
ERICDELGERFHALNCTI-HIC, BRIFRERAERMENSF-EE
SHRAEVNEREYDERETBRTHEEH A=, EARMICIK, TTE. ik
ZRIREFDERNDT HFEME -Rhodovulum sulfidophilumZ T8 E#EEL T
AW A EZERIETIOMADRIGFDE—MABRNICKRIE -, FT. 446
#AE - Rnodovulum sulfidophilum®D &4/ LERHIEREL. XERICKLELLDE
THOEEFERELT=(Masudaftt, 2013) , RNVTLL DO DA ERKICEH S8
BFEREL, TOHR. EGFRENGSIN. V70071 )LaZERTHIE
MAE[BEAFT B HE - Rhodovulum sulfidophilumZ§AIZEof-, BInFHHEZ S
N=-COMBHMEICESFT570070)LaDERKICELTIE., HFEREMEEDOL
t2R I RIGPDIZEENHIEGEFICNMATHSIMNIERDAERMNKRDS
N5, MK E &, FiBEREFIEME (TEM) 2R T, ME MR O EBIE
DRATLDEMHEEEREFTZEOTHEY., MR BER) REICEVTER
HERSEREREILT H=HITHELZI/OOT/ILER. REFID. RIEEIC
BT IHENFZoNDDHD, ULDMBKMEYNFET IL—THNEFERIEL. #
HCHRBLHIKEEY DO HEL S FI)A DEEIZEHAAFENTINS,
AHEEMRELIELARARRETLEBRBEBAEDLSITHELL, Fi-thBk
DERERIZEDEISLGHELZRIZLEMNIDWTHEZEDH TS, HRAED
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EWMHFHEEVLR, HERATPEBFEREDESBHDLE2OH?

- BRI 770-F

H20 in asteroids

,,uSeawater CO2
. preserved

- IRAL S0 7 70—

« RBN7 70—F

H20/CO2 MERH R

\BaSOAML )=y &

ok iERIC X S A S
* - ERRD

RER : 40 WFRLN
4. HHDOKRR - BFEDOILFHRFIES, REFRER L WEFMLEZTH
B EMNBRESND (T—BALEE)

WAL © 40 (BFELIRE

B5. &dah &L LI=BAEEZGTDM?

BEBRFNMoERFERET MMMEKEGIRTL] AREL, HHELER
LAREEDE L 115 28283 5, T-MHPIKIZEL L -H%ERE G
BEHKR BEERR) OMEME - MEKEENSER I X T LD
BERED, REOIRIILY— - EHFBERFYEOERMFHEL T IIC
EZ5MEY - REDATLEBOBE RN SEGORREIRD.

SN EBELELZRBIEGRENEETHY, RRIZELNSHK
MERBEDISOARES LI, HIBRBETOEGREE - HHETEEOKX
EILZTDRBEODGFAEEEHDRKEIDETRHDIZIENTED, Rift
DBEBKRMEOEROHER, MHHEKOBEEFERLIZIET DR
EBREEERA M ETIRKRDLCEBFERIZEEL, 22EREICE
GRIHBTIREEHBRL TSI ENbM2TWNVS, ALAEDEE
MEE - HLIEERIC, COBEHESRBRKRENKZORBICEK
SDTIRILF—ZEEFL, TOMORLLBERVEERTROMBEE
ERLGEEERTIBVDEFHRUER AT LEBEDT LTS
HERHLTWS, TRILE—MIZIXIWSY D7 —IZHBIKETV ML
EHIRE UBLM G REBEEET A EAGDRBINEICHDET B0

BRERLLTOEBEIX. EGmDREREELLEERT S LTREGOIKBEY
THD. WHIE. BRAOSTI/NITITICETEELGREREDERTHD
BIEEIZEBLTWS, U7/ N\ITUTDREREF THEBMEEIEETHD
MGIcDGDEEMZEAETL-H. KEDEEEBERINEESINLDHYIZE
WBHMDENEFOLT/NITITOEEBEZFR L BEFKHETTIE.CO
DTI/NITIUTDERBORRISALSHZENESLNEN oz — A . BF
DHEEETCX. ZEBOREFIZEEETIIEVLODEINLTEEL AL
NEM2Tz, COTEMB DT /NITITIZEITHBEEEDE S RBRIE. R
WA RICIHELTCHEEEDELEHZHIHT IERELGRENZIEO TS EER
L7=,

SBIT T/ NITIT IR S E Y LY BELGIRET TERLTWNSIE
M5, MGICDGDEFEN T/ N\ITIVTDREFERICEVWTEETHDIED
REEICE>T=(Yuzawaftt, 2013),

HWEMIZLD T BDERFYITEFTOELRIZBEVWTEEZLRARIINTHD, 1]
EDRELEYMDOMBELIL. BEDI v UE (charophytes) EERVLEZR A H . &
LSREBNECRIFANLGN TS, EERRIKEREIGELBEY LB
THEEFESNCT 5012, RIKEDEEZFETRKPFTEEBF LY
LIYVILET 170 L (SEEMM. JLTVILET 4O LE)IZDOWTH /LRSTH
BB ZRE LIz, £z, LBS / LB SIBITEBERT NS, JLTVILET A4
LORBHIRRISKEEFFLIELBEYOZENDOHEMNELDTHASAZEETT T
— 3%/ DODIHD,

BEIEFE-. BERRXDESGEMED YV —REVSERLGEREZHFE->TL
5., Z_C.IEERKRDESEEMENELEYORBEAN REEIZRITT
HERERAR - EYNMEBCEMELTRHE TS EMEITORBIKELIRE
AMLRICERTEDEIICHAET S, LHAL IREANVATIZENT, (KBHE
B%xF2/A7F 50 FANXLIZIEFALZEALZ N, CORREIZET 51
O AERRKMAEELIE. ANVRGEIZEE T 50 FRIYFELTDEEFERF3
BERIELz (k2 Kith, 2013%1U2014) , Ffz, BEBERSL RXIZHT BFRIAMIA
fE LB DEICHEEZELONIT SN ELRAAEESX IRIEANAT
[ZHBDILTYIINETADLDEBIGEZIZDOWNT, IREFRHIBLTLNS, ILTY
WETAOLZFIILYD. SFEY. KEEBZLETEHIET,. FFLRILTO
REBANRIZHT IR ERNBIEE DR T LERHLMN T HEFTETH D,

WEYERZS L —TOMEL., thEZ/ kLI I —T & T S LTHh
BREAMDEICEATIEBELFIABEICEMKIT LD L FIND,

(SEEDKE]
Shibuya, T., Tahata, M., Ueno, Y., Komiya, T., Takai, T., Yoshida, N., Maruyama,
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£ H5 (Kirschvink) , CAB2DODRAENIRILF—RICERZELV-
}FDOTHD—H, EREHERTILAEATE - RBEEOFHE L H®IGIZER
L=5E, RIBKED 7 FOBRMEABIDEVSER#RAHY L,
2012) , CTHhITHRBEBETRORMAR, oxHMREIAELDRR
[CHFEELTfz (Mulkidjanian) %G EXFT HRFTOMEF LEEICHIRO T
W5,

WFhiZE &, BEMERREDBOAREMSIL, HodAHNLDE
MZEELT, £OfE - BHEUEREORESLEZTORBEOFES EHED
RESZEENICRBLIOILENHD, CNOLDRBEINETNRDE—A
ENARMINIIESMLTHY, FREBREARARICL>THRAZSL
RNILOFLWEROBENRFTEL S,

MEEFFET, BEHICH LEERREFRET 5-DIZKERARIGE
BMIZKD 77— F770—FHARETHS B4 . SZTIEESHIC
Ny I—RF7TO—F %175, §hbhd, TNLEHMIIRE L ERE
FREA#ETIHEENT7FOIVBEBICEVWTERED LS LHMEY - K
B - TREBRRUHELNDY, TOEREZINREZFHELEVWHICHEEER
LTWAOMEBELNZT S, TOAHEHRELTIK, BiSEEE LY
TN, BRE - EERICEN-REBABEEMEITE CRGES NILE
BR, A2 FSVRDYTEZYIRUVARNAATILA VA LERER
HELEREZEBHNEZONS, BICHENETLTEY, R—X&
BB it & AR, HHRNAE ST S,

AHEDRIETHAHCET OV S LTIEERIZHMEDESE - 4/ LEZF
F-IRIBERE - thEFENER L CTELBKARZTELTEY, B
BRREGDAEAERBLURER DZERAENETL TS, £z, £
MEEDEHLICEEZTLHV T TUISRTIE, FEFEECEERE
EVWSHEHAMICEEARNREMEZEEDIRREGCHAESRFEZ JILFRAL
T, BtOMEKLEIZEET ZEEFIRTEA TOFREBHKEHET5
thE-AHHEEERICET I EENT 2 EERA DA LETILEE
ICHBELTHY, REMASEFTRKAONY I I—FK7T7O0—FHEDHL
T3 (BHFRUHF, 2010—2011) ,

S., and Russell, M. J., 2013a. Decrease of seawater €02 concentration in the
Late Archean: An implication from 2.6 Ga seafloor hydrothermal alteration.
Precambrian Res., 236, 59-64.

Shibuya, T., Yoshizaki, M., Masaki, Y., Suzuki, K., Takai, K., and Russell, M.
J., 2013b. Chem. Geol., 359, 1-9

[gisu, M., Komiya, T., Kawashima, M., Nakashima, S., Ueno, Y., Han, J., Shu, D.,
Li, Y., Guo, J., Maruyama, S., and Takai, K., 2013. FTIR microspectroscopy of
Ediacaran phosphatized microfossils from the Doushantuo Formation, Weng' an,
South China. Gondwana Res., 25, 1120-1138.

Masuda, S., Hori, K., Maruyama, F., Ren, S., Sugimoto, S., Yamamoto, N., Mori,
H., Yamada, T., Sato, S., Tabata, S., Ohta, H., Kurokawa, K., 2013. Whole-Genome
Sequence of the Purple Photosynthetic Bacterium Rhodovulum sulfidophilum
Strain W4. Genome Announc. 1 e00577-13.

Yuzawa, Y., Shimojima, M., Sato, R., Mizusawa, N., Ikeda, K., Suzuki, M., Iwai,
M., Hori, K., Wada, H., Masuda, S. and Ohta, H., 2013. Cyanobacterial
monogalactosyldiacylglycerol-synthesis pathway is involved in normal
unsaturation of galactolipids and |ow—temperature adaptation of Synechocystis
sp. PCC 6803. Biochim Biophys Acta., 1841, 475-483.

Sasaki-Sekimoto, Y., Jikumaru, Y., Obayashi, T., Hikaru, S., Masuda, S., Kamiya,
Y., Ohta, H. and Shirasu, K., 2013. Basic helix—loop-helix transcription
factors JASMONATE-ASSOCIATED MYC2-LIKE1 (JAM1), JAM2, and JAM3 are negative
regulators of jasmonate responses in Arabidopsis. Plant Physiol., 163,
291-304.

Sasaki-Sekimoto, Y., Hikaru, S., Masuda, S., Shirasu, K. and Ohta, H., 2014
Comprehensive analysis of protein interactions between JAZ proteins and bHLH
transcription factors that negatively regulate jasmonate signaling. Plant
signaling & behavior., 9, 1-6

)L -BIET—ER—X

HEOMEMEENOHE SN BEF T —ILETNERYERESEHL
DEAREFRLILIE. MEAERDECHZHREETHEET S LTERICEEL
CETHD T/ L RET—IRN—RTIL—T X BEOMEMFEZIERE
BT T IL AT ) LB ETOIERIC BEFT—IL BEPHEE DR
REHDEREERTHEITTFALI ZLT BEFT—IVERBEEH DR
RICEDE, TR MEMDYT / LW EAhBRIRIE T O ERBREFMHR T HLIC
EFLI BIEEHARESOT IIL—TIE. €I T1vIWebD FE AT E AT,
“MicrobeDB jp” EFEIENDMEMDIME T —FN—REHEEL =, MicrobeDB.jp
X BAADLLLELHELFTET 5T —FIRN—XD55., FATEELGELD M
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h :

(RRICEHD)
B2 L 4 TS

\
\

REEfHER

IFLF—IRTv

5. HBkEFADERIL, RBERKRSD D VIEIELBKRIZEN =D

55D, HAVWIKENOBELTELDLEDIES5H (T—BSIC
ESPEI

B6. MIHEIAEGDYT / LIXEDESLTEDE>=DOM"?

MEAERAHERICHE L%, £@/RALRBIEIICK VRSO
THEMIODRENICEELE T2 E012F, BEEILICHLTANR
AR ATL, THHLLHMBVRATLALELEERRVATLDZ D%
BEFLHENNAELLD, ONR MEHBORATLAIZDNTIE, £HafE
DBICBITAHAENEATLNSED, AN MNGEERVATLIZDNT
X, HBEYHAENEATULEL, KAELEFTIX, KA aEN DT
BELERRZAIET A4 TIVREZMAL, VHRESEENISY/ LA
DEHIE, SERBEFTORBEAOHICTIELZHMICUTOHE
175,

(1) WBEAERANA—R THERT—2 N—X : EarthDB] D#EFE
BERFEECFOEBREEHALHNIZTA-0IZ, ¥HAMBRIZELIL
FEEBEZEOHOWIBEICEINT, 2445/ LBFIZEYBIRY
BoDEtEI & R L THREMICIE L - EEFHERERERFICEAT 51E
MOWBBEWLET—2 R—X [EarthDB)] %#HET B, £, ThSBEH
SHEIN-HMEDYS / LEHREEarthDBICRINT 5, 512, TiEDE

S, MEMDBEF /T /LAY ) LER, D EFMERERVIREFERE
INE-#HALILDTHD, RE. COT—EXN—REZFALT,. KBEED 21—
LIREFEHOHBEEZZMETI8AZBALTLS, ABEEMREEFELDS
=TI, EETEEMEY OCMEMBE R L BLENS ., BT /SO RAE
MHOLEDLSITLTHEMERERDEL - EEFLZOMNIDWTHEEEN T
WBEZATHS, UT. BT IL—TD2013EEDHREHRERT S,

20135 E L. MicrobeDB,jplZDUL\TIL, 10BLL EDR) T )L, 65D F AP
—LEBEE NEICRASTANZA(T—AR—XAT7 T r—av) #RFL.
E2RDFI+—IYMEX THEMR UV TN ERYBIREFHD T —HIN—X
BE(ZE->1=-FRTE. http://www.microbedb.jp/ TABENTULNS)  COREIL.
SEEHE THH T BMicrobeDBjp T A T VD E—T1—XET&ELI=C L%
BT 5D THD, REELURE, MEMICEEFCTERBEOEHLED
1= TMicrobeDB jp &t T A E T —ANEHE T HEBE TH D, KT IL—TI&
T EHEEREESDT IIL—TEEIZ, T TIZH EHE - Rhodovulum
sulfidophilum[Z DT, SEICKHBEREESDY IL—T LECHMBIE
#8 - Porphyridium purpureum*>EE &1 - Klebsormidium flaccidum DB & F 2 HT%
ETIETLNS, CNODERMAE THI-BRE. TN TN OHMECEEILE
BLTWSIBNDEEEHEEH 1 TMicrobeDBjpNERSN DT ETH 5.

T L BRIET—AR—RT IV —THRE - INEEEH TS, BEFLTNE
HBYERBEOHEBEMEICET 2 EARNFERISMOAES IL—T(CREshde
EHIC, SHOMBRMAEY £BZYIL—T . AREYET IL—T . 5iEHit
P N—TIZKEHEORBLEGELZIENAFIND,

[2013FEEDE]
MicrobeDB. jp (http://www.microbedb. jp/)

Masuda S, Hori K, Maruyama F, Ren S, Sugimoto S, Yamamoto N, Mori H, Yamada T, Sato
S, Tabata S, Ohta H, Kurokawa K (2013) Whole—-Genome Sequence of the Purple
Photosynthetic Bacter ium Rhodovulum sulfidophilum Strain W4. Genome Announc.
1 e00577-13.

Tajima N, Sato S, Maruyama F, Kurokawa K, Ohta H, Tabata S, Sekine K, Moriyama T,
Sato N. (2014) Analysis of the complete plastid genome of the unicellular red
alga Porphyridium purpureum. J Plant Res. in press. 10.1007/s10265-014-0627-1

Hori K, Maruyama F, Fujisawa T, Togashi T, Yamamoto N, Seo M, Sato S, Yamada T,
Mori H, Tajima N, Moriyama T, Ikeuchi M, Watanabe M, Wada H, Kobayashi K,
Saito M, Masuda T, Sasaki-Sekimoto Y, Mashiguchi K, Awai K, Shimojima M,
Masuda S, Iwai M, Nobusawa T, Narise T, Kondo S, Saito H, Sato R, Murakawa
M, Ihara Y, Oshima-Yamada Y, Ohtaka K, Satoh M, Sonobe K, Ishii M, Ohtani
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ZREEHEMICSEER LAY rOP— TNE0) ZHRICEERITTHEELT
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J AL, BITARS ) LEFTICEAL T, HRAICEEITTKREELE A
R LENBERERKRT LG E (N fh, 2007) , #HREZFE595H
BIN—TD—DTHY, BRET— 2B LFRNRZRETES
A[REE LTULVD (F% fth, 2010, Arumugam et al. 2011)
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CFHEZHETIENAREL T D, HESNERFHEICIEBEERTOD
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DHEHEFZRBEBWMICKRDIET, ST IUFALOEEN
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(W@ e, 2012) ,

HESNEISYIUIIOYFA LEAIMICERL, i LEEEF
ERBELEHMEYYR, FREZOEGFNEERZME LG > -HMEYK
CCDATEGRFEEALTEOMEETRERT 5, HfTLT, COAI
BRFEMEREL, ARENTOMEEIEETS,

T LEEBRTIERNZIKICED O, HEOMBERTIEX, 73
JBRER RU, FUNVEERRICEREZFLATEHREZTL, Z0
BIETHIL LIHEFRICK >THEHESRY / LOSRFERIZHKD, ]
EDEMTOHMEERZTHDE VNV B, 20iEEDT = / BEOHEE/N
SITAIZEK-T, ZOZHREHEZERL TS, LMALELS, ]
HEDEGDT I/ BRERCIONVEERRICETIEROXEL,
MEEGOHEIFNE TR, 2NV EEERT S=-0I1220iE2 TIEA
WHENTWENDTZEWS T EFETRBLTWS, HIL L MEAERICERY

D, Kamiya Y, Sato N, Nakamura Y, Tabata S, Ida S, Kurokawa K, Ohta H. (2014)
Klebsormidium flaccidum genome reveals primary factors for plant
terrestrial adaptation. Nature Comms. In press.
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W5,
DERDBRERLGDIARIEEME. EOLIILTERSN=DZH5M?
) ENLDEREEMIEDIIICLTERIEEL. ARV ATLDEIRZ LS
LI=D1=55m7?

CoDRFHEREEICH L TREANLGEREZGHOI FIEMIEET L
— 713, 20135 E, MK EICB T HILERGEHORBELLE, FIEDLE
HRIGEAREET 1= DEBRRAF—L/RERRDIBEIZT AL,

& JHAMERS S L —F—

BT ERIRLRBEMEE L. PR CTEESNI EHRLRELET
TOIEERIGEYIAL—2av 50070 —KXEEEET7I74—NDHKH-
BFZEIT o= COUTHE—IL. ;REA400°CLL TR, EH10MPaLl T, pH 1~14,
ME1~100 ML/ DEH T T, 8440, N,. H,, CH,. CO,75E DR AR UL
HEBATEDLIICHISNTEY., BKFL OBt Bk R B R ICHIR
TEAEKRITHEO>TND, - iMZEERBLTTINILRA—TE#BHLEBMW
ELE=N\YyFREERSR) 773 —%=HEL-.

T AT ECleaves i HEEHUT (X, MM IKIREFHEL-RREH
TTI5—-2—)—FER(MUE) TS5V AT LEZHEELT-, Z_TlE. EXTHEH
[T TT7I/BE(AA) OXULAFRINDRIBEAEZ ST HEMNTAEETH D, =5
(2. ZOMUER (., AAsONTsDE BRTE 1T THL, AL RI RIRA /D E
(FVIARTFR) X, BECEREEEE R RIBRNA (XTI XILAFR)ERAK
T HAASONTsDEFERETEDLIITHESINTILNS, ZI T, 1) TRT7
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B Ff-. i ) ETEIKRETAASONTsDBEEFEET SH-0I12, EERRICZERM
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AENDTI/BIE, TOTI/BRELIC, TOTI/BEERT B
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[CIR#LET /Bty FOBRICERT 5,

WetRERICEK DIV VT I VA LDARTIE, £, 208D 7 =
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IR TELZDBROBENRIETZLILDENE, ERICFDERE
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REIXZINFETIZ, HEREICIERONBVEEZFE OBRZAHLT
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[CEBATEHIET, 0BEO7I/BERAVWVTWV =2 RV BERRD
MEEZIREREL TULVD (KE b, 2002) , 1=, BERZRARICITEOHR
THAEHLETCZEREORENEEMICETTISZVRTLEREBELTL
5 (841 b, 2012) ,

) AONR MGEGLVARAT L THEER| ZRIHT EFA4F I RADHFEKR
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SaL—2arTOREEE, SE-HEMHEOEEFEZLHERL, Z0D
EREZRITAHAET, YIaLl—42—D¥EEZRLET S,

DEICKY, MEEROYT/ LEEHTLIEEEHIC, ZHREDRIKIC
BT 2EHRERT, BEBIICHLTAONR MAERVRATLTHSE
BERNLNZLTHREONTEENEERT D, TEMAESE - RIS,
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I—Yx v bERIZTYIalb—YavagERSIalL—42—
[SimMicrobiome)] ZBAFLTHY, BIHMEMERERFES I aL—2 3
VTCRIFEZAREE LTS, REFXINFETIC, KIBERICAINLG
BIEFRrY MI—H2EATHET, A—DEEGEFEY FEEOKEG
HEMAN BB OBEEFTVVELAL BEMICESHKRIET 2MBER R T
LEBELTLS (BB fh, 2011) .

HEIELN5,

Cleaves$H{EHEHKIRIEL. NESLFARIBEARRUMIKICE (T 5 Edn DT IR & B
HULHHEEZONDRFERADILEN/MEBHNEEFHZHSMNIT S5
(2. ¥ B OMUEZ1To7= (Parker et al, ENflH) , F&1f=. NH,—HCN—HCHOM 5
155, —RLUIZECAHBMG =T ROKB ML FEEOEMIZAERTHILEEM
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FET O FFT=(Cleavestth, 2013),
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FED-, EHETARRE. MR T A=/ \ Do BB E R -AFERETILER
BRL7=(Kimftt, 2013; Kasaiftt, 2013; Narusefttl, 2013; Aonoftl, 2013) , Z D
WEBETIVIE, FlIH T EEBICH L TRERICRERERDDZENARETH
5, ZLT. m/IEORBEIRCECERT HRNAERINEFLIEEBHMEL
T.RELGEABRDS FORNAO ZREEDHBAAFTIVREIaL—30L0
fzo Cleaves# I HEHIRIL. ZEAR/ITATOXILAFrEEERMAOTI/
%R & T=(Meringerftt, 2013), L EMA KRB (XLEEBERUpHEHTIZE TS
TI/BOBAFHEEZHEMICHTE L (Kitadai, 2014) . KL, TI/BEE
OEADIRILY—iRERE (25~300°C) &pH(2~12) DREARIEL TR O 1=,
ZLTIRILF—ERIIIZIE. CO,. NH;. H,\ H,SEWNo T B fliAr AL RTER AV S
TI/BNERINIREEH X, S ENOETERMEGoHIREN ., 7S/BEES
[CDOVWTIK BENMDETT7ILAVMEERI pHIRENRKEBE THAZEEZR L
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[2013FEEDRER]
Kim, S.-d., Naruse, M., Aono, M. Ohtsu, M. and Hara, M., 2013. Decision maker based
onh nanoscale photo-excitation transfer. Scientific Reports 3, 2370.

Kasai, S., Aono, M. and Naruse, M., 2013. Amoeba-inspired computing architecture
based on electron charge dynamics in parallel capacitance network. Applied
Physics Letters 103, 163703.

Naruse, M., Aono, M. and Kim, S.-J., 2013. Nanoscale photonic network for soluton
searching and decision making problems. IEICE Transactions on Communications
E96.B(11), 2724-2732.

Aono, M., Kim, S.-J., Hara, M. and Munakata, T., 2014. Amoeba-inspired tug—of-war
algorithms for exploration-exploitation dilemma in extended bandit problem.
BioSystems, 117, 1-9.

Parker, ET, Cleaves, HJ, Burton, AS, Glavin, DP, Dworkin, JP, Zhou, M, Bada, JL
& Fernandez, FM (In Press) Recreating the Miller-Urey Experiment. Journal of
Visual ized Experiments.

Meringer, M., Cleaves, H.J. & Freeland, S., 2013. Beyond Terrestrial Biology:
Charting the Chemical Universe of o -Amino Acid Structures. Journal of
Chemical Information and Modeling 53, 2851-2862.

Cleaves, HJ, 2013. Prebiotic Chemistry:
Screening. Life 3, 331-345.

Bennett, RV, Cleaves, HJ, Davis, JM, Orlando, TO, Fernandez, FM, 2013. Desorption
Electrospray Ionization Imaging Mass Spectrometry as a tool for investigating
prebiotic model reactions on mineral surfaces. Anal. Chem. 85, 1276-9.

Geochemical Context and Reaction

Kitadai, N., 2014. Thermodynamic prediction of glycine polymerization as a function
of temperature and pH consistent with experimentally obtained results.
Journal of Molecular Evolution 78, 171-187.
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$aBEARREBEORYNAELITEAMBRDEE L EFECEH-T
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FTHEBETILC. BULECFOBRERRIL. BRANLGLERERTZER
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(Ishimatsufth, 2013),
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Amikura, K., Sakai, Y., Asami, S., Kiga, D., 2013. Multiple Amino Acid-Excluded
Genetic Codes for Protein Engineering Using Multiple Sets of tRNA Variants.
ACS Synth. Biol., Article ASAP DOI: 10.1021/sb400144h

[shimatsu, K., Hata, T., Mochizuki, A., Sekine, R., Yamamura, M., Kiga, D., 2013
General Applicability of Synthetic Gene-Overexpression for GCell-Type Ratio

Control via Reprogramming., AGCS Synth. Biol., Article ASAP DOI:
10. 1021/sb400102w

Amikura, K., Kiga, D. Reassignment of codons from Arg to Ala by multiple tRNAAla
variants” . Viva Origino, in press.

Amikura, K., Kiga, D., 2013. The number of amino acids in a genetic code., RSC
Adv., 3, 12512-12517
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BEEZBELH - T2 bL - RO SMEIBIE, & UbiTigittxsk
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