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Development and utilization of geochemical reference materials

— Reliability improvement in the analysis of geological materials —

Takashi OkAl

The Geological Survey of Japan has issued about 50 reference materials over the past 50 years. They have been used all over the world
to improve the reliability in chemical analysis of geological materials. Geological samples of rocks, ores, minerals, soils, sediments,
etc. generally contain various elements at high concentration levels. For accurate chemical analysis, it is necessary to use geochemical
reference materials that contain major components at similar levels to the samples to be analyzed and predetermined concentrations of
target elements. In this paper, scenarios to develop geochemical reference materials for Japan and the rest of the world are described.
Methods for selecting and grinding sample materials, the determination of reference values, and data sharing are also reported.

Keywords : Reference materials, geochemistry, chemical analysis, geological materials, sample grinding
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JB-1b  XHFE (1996)
JB-2 ZHE (1982) HEREY

JB-2a  XHE (2004) JLk-1 AR (1987)
JB-3 XHE (1983) Jsd-1  a)lIi#REY (1988)
JB-3a  XHE (2003) Jsd-2  alEREY (1989)
JF-1 £ (1985) JSd-3  I)IIHEEY (1989)
JF-2 A (1986) Jsd-4  a)liREY (2005)

JG-1 TEERifRE (1967) | JSd-5
JG-1a  TEmERIRE (1984) | JMS-1
JG-2 Tem@E (1985) JMS-2
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1949 412 USGS 26 AL r A FEA RO L VIR G O
fRFELLTG1 (fEf %, Granite). by 1 EEAE
DY EOMRFEE LT W1 (RS, Diabase)
DZOOREAFATS N,
2.2 tRYIOHERESFESTE
CZOZOORBHE, RO FEL AR (GS) *
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(Bureau of Analyzed Samples, BAS), 75 >~ A (Centre

£ 2 1967 BB O MR O M ERALFEHEM T
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16 14

14 12
wore B0
B 10 &
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DEHEDD 5720
3.1.2 EXER
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B OEM D WS NS, RIEOERICESL, T
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AEEELTHREL, ZOEPRUTIT, EHLORELE
WAHo7ze AAZRETLEHATHAHNS, HEFEN
WFgeE R CARSFIREHE - EER - (LG H) A7
BT ZLOM%E - ST Tnb, ZO7ZOIZEC
BONIEED LT Ens, ERLZEREYEOMNH
BN E L BOOHHESET IR 340, BEYEO
PR ER S5 VoW AR T X722,
3.1.3 EREMORETECSJIDEH

FEBN A A W % VB B S 2 o T B A B A
L RELIT T AR ORI, Bk BRI fE e
FHRD3ETHD (5 4 ISFER) . IO DOEHFE
AP EOBFICE LT, GS] TIERT 2 MmA% &b T
B 3R L7z0 REOBPIUBE LR DEE 2 DIZ=—ZD
LRTH LAY, TN EWEELROLEL LTV LI
LZOMEEEEPERLTEBY, T2 FICiEdow
HLHEHEOMEREHIOWT, FLOHHTHAEZNETS
WMRED V22D, HEREZRETL ALV BIAD
B, HEOBERDPTELREENE STV, EIRL
ABORERITOWT D, GSJ IZEZCTRT 5 1 A%
THhY. HREHNTHZD S0 2 HEOREA AT #E
THorzL. BREZRETHALEVILNVORETH
i, —EOBBL LG RDIAFAET 720, LERRK
FHEOMROME R o7 Fo 4 GS] DL
B IR E CEHZ 20 T Y. B2 R LR
A 3 BB G5 2 B AT (GS] THML72MH) ~o
BEEAEL ABOFHILEKICKRELERTE 2L ED
N7z,
3.2 FEYEOTHEFER (RH)
3.2.1 BAFYOMER{EFIFEYES

R TR IEAT S L GS] DRADTF, 1964 4E 12

QVH=R—2avDRALE)

3. REBEBRESLN
(=5 DRETTE)

=L SRR

fERICERUIRE T NEER GSJ DiH (H5H)
e ——RESVE 1—H—THH B
1. EHOER ¢ HRDRR ¢ (L2 OHRENMED
- ESV\oIEED
shchsy | | T— BAERRID BEODMERBI OV TENT
CETORREFESH S HADER THAZRKRIDMAEDHND
(BEEOER)
ENCHENEBS5HS X .
ERonan gy EERETDMEEENY
2. WA ——— ERGIHE

7 IERIH LS DTN 5D

IERDHEND

3 EMLZEEMEIC A B BHEEME GS] DA
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AERUCUIRE, 4RI 2 ~ 3R ED R—ATH 7=k
HWYPE A ERLTVE, 1990 £8 F TS MDA
DU =217 FE (N 2 MG ERR o FF AR . ke
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CORINIIZRETR L7 GSJ ORGSR & SEBKL
7zo MR, BEEEMVEIL. FATHEBITH B GS] ORI
HEMGLCERATL. ZD%. 57 —5 2 EO TR
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E— DD TH 725 GS] DG~ D
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AR E LTI ST wz,
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EHEY IOV AR P T, 16 AT O 75 FF TH -7
bOAs, 1992 412 Potts 23 F &bz A+ " Tl 35 B8
B 493 FEICHI KL TBY, GSJ T 7uy=s ho¥
T BB Sz,
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TOGHHEDORIEE Vo2 BIEAREZEH, W Ok
JEE PR BEMOMER L VW o7z, AROEEYEELTO
BEWHHR TR >T WV olze THUE, EHEY RS 5F)
WBERE B LTS IO TRAE L HR RN TH
D, BRI ERMEME Y E ik, B o ZE &
Do T W o7z,

3.3.2 SNAEDES

W R E DAL b T X 2204 k0 & L%

B4R U720 MM OB SR HTIL, HEAKDH D TH



W8 - HERL A H OB S L FUN (W)

flicdHY, HHHEDEEALTHTHo72720, B
MTOERSI AL WHEITEO G ZERE, EiRid
WMAGH TH oz LL. WS IEE 0% HITHE
{EL. 1970 ARG 538 X AT 2 R0 5T 6 A7
AL —FUHEBR ISR LT &, 1980 4ER 0
AW HERE G T I A< (ICP) &M%t B &
CHEEHIICEY, KIS DALAoH A 8s 50T Tiib
NDBEITh o7z ISFEOREFTH, IEMHESOFHVE
RO OHELER-STIIVAA, TSRS A~ET 7
FLTW2, 29 Lz AT O FA IS B O
BA%E - WRASKE R ST WA, BIZIE 6 X Bor
FETIE WO DML A A EDbEL T L
T ERHMO720DOMEMEERLTBY ., IR LFE
HEWRE 72 LI IEME 20 8 BT AT 2 22 Vo JETFOGTE
R ICP#ETH. M) v 7 AR50 5 O 2% 57
L. RS2 ST 5 I3 B L A W 2D 2 &
ML THY, IO - ke, BHEWEORMSE - %
Bas— ke >TRBELTE

4 BREYBEHEREDOICH DERXI

4.1 HEHO=RER

4.1.1 YHEOEELER (BFZRKTDER)
HEARMAIHEDE, HAZRETLHEALVHITLET,

HARG S22 24 TH 2 KE (KA BESA) 2

DWCEFIERTLIE L, RYD 2 FHOEEY T L

LCid ZBMbr A ZEAmOS UM E 'O A JG-1 (]

13 Japan, G 3B A Granite) BION EHHE (S~

TRV LEHRNL ) TR B4 AR

VLA H A IB-1 (B I3 XA Basalt) #5®IRL

720 WIS, EZOHIEA SHRAERIT B0 L) M
20, WEHFMBHIEE R EE T 2o fTbh
TVBEVLI PSS, JG1 ELTI, BEBRICA DT
Pk e JB-1 & LTI RIGRAMLR DTV ) LG 2
BN EBROREBHRIUCELTIE, AA0OMEICHE
HMLTWBERIL, BALRHRE V7B EZITTWD
720, WALRAWE»S, ChETREARLPICHE
HLTW o728 2B 2 R 72 (K15) . WY
OYEBICIZEH 200 kg FEE ORI AL ZEC, H71C,
WO 2 FHHEIZOWTIE, ZOHOWIFEHBED 400 kg
BEOHEZRMLTVEY, I)LEEFThIR, It
B R T & 720

R L7280, ZORMD 2 FEOREH &I Z
Zr 7uYoy MESHTUREE, KRET Y-, 3
a2 ) —ADMETHARDRE W R EAFIOWTERL
7205 BRCEERERE (G). XRA (B). @il (A
Andesite) 1IZDWTIEK 1I1IZH S LB K4 3 FEHOFE
AERLTVS, hiE, EEABTLZORIESEST
RFBIC XD SHICHIME IS N T W72, S IICE
WDNG Y A% RTER LRG0 OIER L1720 Th %,
TREEHNCED L, HRIGERTAIRAIL. S
RALFHEA S, FRITL, HYTLITER, HEBZL
WT VAN ZRE AVT A, BICEAR FRIYAL A
VIANRZLWYLTA MR, 1l 2 BOHFETTIVI=
TADBLNA TV IFEREDOKEL I DICXGEN S
728, #ADXGHS, JB1 BRI, JB-2
KE. JB-3 HLILZ1ERL,
4.1.2 #B[5H - RIBSRICHIG U ERER

1980 4L TR T ) —X, HEREA ) =D 715

SAEE pivsa s L) YIEADEEER I TSRO
ST 12728 =Yt ke Y BINACIIEBTERVHE RAEDEL. PR
Jrara)ic i aayata N ) BRSPS TRERFCHTT (CHEEYBEBZ L
BEETD =2H. BEREEFLEBRORHD D, —TEDRERERED
B ESO DI ERIFEE [FERGEELES
HETeDICFDED DPEEE
L. #BEEE
FEHE B8, MEADRA DA, B X R,
BEE. ZIN=TE. RFRSCDITE.
HEE e T=UE RE ICP S0 H DA,
ICP EEHNHTE 15
FIFRR IHNBLUSEE CELZ ERS. MBS
RELE %)
REDKR —& (Si0,. Fe0) & —BIEE LD RBOSE FEAEDEHTID
BRESHEDEONIEL EICKDEELIZEDEHD IEDED

4 WERBOE LA ITEE L E
HARMLE D HBHH T EORRIN DL B %R §o
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E7ERSC - M IRAL AR R O L AT ()

&y WHEZENREFICEDIToTORE OB IR 5, 45
WAL BRI X BB O BIRNEZLL TV Tz, B
RINZIE, TGRSR ICP 386 i b v o 728%
N TR AR 2 VRS 2 7200 12 Y 20 i BE O SRSk
OOLNDLENThotzlzd, INFEFTIHER LA 2%
1555 D EE M IERTAT, T TWBEG2H) L9 7%
B OBIREAIT OV, AT V) —XELUTER L 720 4
BRBNETVI=T A, FRITA, H) T LH S\ [Sy-1

(EH) T HAREMNICHESRRED L h 572720,
AF T HIREZALTERLTW A,

F/o. COGHIIRD L, HWIRBEEHIZEAEAC R, =
BERHERM L Vo R DO 3T ==X I £ o
TWwie, WL FREEDE ZE-TWRIRETLITH
DIFER Y T Th D [WIKILFK] Tad =y FAFEEEC
AT, B LA B HERE Y. RS HER
WO E D RO SNT2720, BREGH ) —ADVEH
B L720 BRI B LCTIE JCp-1 (o T) 23B %,
BUED S BOAE I O K P O BRSO B IL D720
W2 U TRHBHROSEEERILEDL, ZLOMAEETH
HranTwizds, itk ROBIEMEICRED B 5720 2D
720, BT O Y22 M S OKEET, TR O L (B
BEOBITCREOM E) B LURFIEE MO GHHE RO
(BEMEORELR) D720 THD T AL Hr
TR R AR, R CR S MY
4.2 HEHOHE
421 AVHEZR—3avOFELHmREEDEST

5 JG-1 TERPIRE
BBIRRA

JG-2 fEiE
IREREA

5 WRIMLWUAFORNS KO ERIR O B
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AAOBT, RIEZ B TUI LSRN LI
HOERPODIAVIIA—Ta s ThHb, OB #
FOFEMIZZHE (1984) 12T LD HNT VDO THEW D
ALY &, GS] TORZE M, b HEIZ R 572D, AF—
NVEOMARRPODAL I IX—ary T ETHEEAF—
WVETITo 1284, $hofl, SEHCEEN =0,
Zo T VEORIE D AT S ESNTEY. GSJ T
FOAZHWT T 7B R T, SioR AILEITF S5
Lotz 7272 100 kg Ao B 2 k562 L% %
2% & AT — VB et O FIEIER SRR T USGS
PG A2 ERT LS SROBRAI D W ELTAF—
WY a =759y x—2HWTHIELTWA, /20 HAR
EFFHICHRE A B L7, SR O® 7 7Y A2 3EHIEE 4
ZWF92 i (National Institute for Metallurgy, NIM) &
AF =N a =25y v —IZXDIRA L 8% A (7
TrFv oL —5—) TRYBREWTIryIft—Tar3
FHRVENILTWAED, TOHEIXRA L8k E R,
WSk DOEHIIC A B EN TV BRI 2 DI B
TLEIRMD D o720 BB LAz LH I, USGS DF D,
NIM OF5 b, TEOLF M OREHRELTHI TR
EZzE, EBIRELRBEICIE RS RS GS] TD
PR OIRARI SIS TE, avyIr—Tare, HEn
WEDBEAN D)L AEOIT4 DR EZEZTLEY
BND D 5720 WHERBRD TCORE ORI L -4 ey
BIZL72WEWIBLEAS, IvyIdc—TarSomis
ZAF R I ER B LR, e CGRUBLE W A B o B i

JCh-1 Fr—h  15AREHIH

JCp-1 Hvd EsemEs
SRIME (L)
WIRAECHYRLIETO S (F)



W8 - HERL A H OB S L FUN (W)

TWTHLE W) "L OFETHIEL. BiiEEo
WEWE % 12 6 1R L7225 JG-1 13 BRI JB-1 13X RET
FIEF 2R B L CHR L . BZR Ry b IV THIHR
HL72e SOHBG AT THE 2> THIET 5720,
aAVFIF—2avidhndbon, LREHIEREMD I,
%o LA L. kg HRMICH I TR EZR->T
RSN AR B30, UKL TITo722 8T, Hiabk
L7280, BOiHlizfs 2L TE, ZTOHROEREY)
BOFRIIREEHBRL 72,
4.2.2 ¥HBRGEDMEL

1980 EARUCAD FREW HO/E S 7 a Y = 7 MESh,
AEREE 2 E RS 5 X9 12702 LR W DR E O X
IV H R DTEOIZHLL LY, BRORFE M T
BUHENHEL Tz 3FHOEEYH TH S JA1 (K,
i) <3, MR JB- EFRBRICH S A THER
#VEST T 7205 RFHCIET VI FHIRO R -V I
ZHVTWS S Ky FIVICHARKEORB R LTS
CENTE, WIRIEDLNRTWET VI FIZEARFHIE
ZLEINT VDD, vy Ic—TarOEBEZITIC
QWHEA D o720 720 ZITH—LTRMAT, B
HWBR=—UZ, ALEADIRALR~FEIIKOME R —
WELTHW (FAER—V), “L33 0" X Bl
BLTHAVIIA—TarEROTENE LTS, 20
Bid, HEFFZS TR0, RIS, AT —
NYa—r5y vy — (HE~r A U8) (XA HS
55890072 COEICRAE, FHEOWRERLHEHIC

CRUKICRWVEIREER £ 140 kg

JG-1. JB-1. JA-1 [TTRD
RAUEG Tl LA TR
ZTNLEFARDRAF—IVE
Ja—USvyv—THifk,

B 6 AR A BN X
AAAFEORIL 100 g AD 1,000 A2 A1EBEROH %

AEDHE 120 ke

# 3 JB-1 BB L HHIGAR O LBy S

JB-1(1968) JB-1a(1984) JB-1b (1996)
HEIZE HEIRE DEAS T E

(w/w %)
Sio, 52.37 52.41 51.11
AlLO, 14.53 14.45 14.38
T-Fe, 0O, 8.99 9.05 9.02
MnO 0.153 0.148 0.147
(ug/s)
Co 38.2 38.6 40.3
Cr 425 392 439
Cu 55.1 56.7 555
Ni 133 139 148

T-:total. JB-1&JB-1a:Imaifth (1995) '@, JB-1b:
Terashimatft (1998) 113

PR VNI EEEINTVALEILELH T, Va—
279y —DODORAIIZEALEBEIIL LR >TH
0. BRI H6ITRLAZEHIC, AF—V#llYa—oFy
x—CTHBEE, TVIFHRR—-LVIVTTIVIT RN
LA R =V THIL TS, JG-1. JB-1 B % <{%k-
TEZEIS, RAOEREFICIRIMLTW2ER) ol e 2
S THARABL 23 JG-1a. JB-1la bBAED T CIER
L7zo JB-113F 238 E O JB-1b dER LTV 5720,
BlE LT JB-1. la, 1b @ 3 D EERK 5 O 5Tl % Lt
BL72AY (3 3). Bitdsn 50 BIIR TR,
4.3 BREEREHEBLIVUT—YDLH
431 HBEREGEBOREEREET —FDLH
TERU723BHE, £97 GS] TotrL. Zomilorl

B OIRER—)U

JG-1. JB-1 [FiRwbIIV=ER. ZNLERR
IRO7IV=FRER—IVZIVEER,
R—ILZ)LTORRISER PR 130 kg 12E.
BUREDR—ILIEVL7IL=FR—IL1560 kg 12,
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WEZER S ERALEBEAE OB S RN (W)

O THARIZEA L, 57— 5 UL 7z, FARm
IR R R L 22 B ks o A L M A Ay
BEED, REZONM LT =5 O%EMNELMELT E
B CRAT L7z BEEMEORA )i I KEL T TEo0
JixA Db, —2IL GS] THIRA L7z, A TR A
ERCX A eV ING: o R FIOF Sk 7 % [ AN V& A ByaAds iR N
OEHEEAZRETLE . b)—2ld, ABHZHOE2L D
Lol & L% DI 72 ETIRGET 2 Th %,
B, BEDPTERTH L, URHHREEZR->TW 0
NBS(BL NIST) 8L BAS T 2L HHEDH N TH-
720 BEEPHE V) AMROARKDEFKTE RITHRE DA
ML WAV DIIHIZEH OB R E THE IR
EPLEATITTHBH, USGS D G-1. W-1 DFEERA S, 4
MREOZEAL GE1L) 1[2XD, HEAZALT 2R H %
Tl Fo WERETIRIZIEZETOILRIH (%)
SR ERDBH, ZLDTHEIZONTHDOPSifED 2% D
35 2 EIRFEHICHEE T, #ELTE M HEIIS TSR
BRICHEDHHHEZ IET BIIIRTE AN Z 720 5TH
%o

WG SN REZI) TLD T, 1971 FFEITRA DR
BRBEREAT 572, o ToOmEsSh 25
Mifili (JG-1 24 i, JB-1 17 M. 50#H kB L O &4
at) Letko P, RS CPYErS 2 0%
2B HHOME % BRI FEB A SN TV S, 20
%, HOLRESHESE T BERET WG S0
% RT3 L R Al 2 A58 I RS LTV 525,
GO ED L 2 &2 TR IBRT LI LIETERLR
0. 8T O IR ST ORI & v o 7RI &
EFEoTwd, —I NI [HE#EME] ERBIL7225, FEEICIX
ZOMEDFO T HZEALD D 5, FIE “Consensus Mean
(Value)” &LTHBY., £0#H%IE HLREDEKD /T
233 0 B E VD DI “Recommended Value” (Jfi
Bl), SHTHEOKB D% BEEPECS DI, P10
“preferable data” #®D# “Reference Value” (B#1H)
ELTAELA, F7o. BBHECA IO HTIE % RO THEHE
HEHETHEC) RO L, FEEEIIEH 506
WD o, 412, JG1 AR DERED L EZIRL T2
A ERFITOVTIHIEALEBH LTV,
432 EHMARXOEELFRIFEEMEL

W ERAL AR YA D IR DI D X912k D &, HEMEFS
VONEOME EFH. LI DE—KOFHHICES
TIHEVEEL, MERBFOLRV FoTILWY W) E
YN ZTL Do F72 ISO IS X BRI 7 S #e AL O i
NAS, 1990 EMR BT B & HER L AR B2 D &
ATET, RSO FAES NN TR Sz i8R0l
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£4 JG-1HHFIRGIEEEMDOLE

REF 1971 %

1974 F 1988 % 1994 &

1Z#(ED consensus Cconsensus consensus recommended

1236a] mean mean value value
(w/w %)

Sio, 72.24 72.28 72.30 72.30
TiO, 0.26 0.27 0.26 0.26
AlLO, 14.21 14.23 14.20 14.20
T-Fe, 0, 2.21 2.17 2.14 2.18
MnO 0.06 0.061 0.063 0.063
MgO 0.73 0.73 0.74 0.74
Ca0 2.18 2.17 2.18 2.20
Na,O 3.39 3.38 3.39 3.38
K,0 3.96 3.96 3.97 3.98
PO 0.10 0.098 0.097 0.099

1971 % : Ando fth (1971) '8, 1974 £ : Ando fth (1974) U7,
1988 £ : Ando ftl (1989) U8, 1994 £ : Imai ft (1995) 12

(Certified Value) ZA3+5-LCHEAT 3 5 RAREAR ) E L &
V) ZEDS, MEREEE o TE, ) LR T,
2001 4E 4 2N F CTORENFZERE S, MO TBE
ANOWHD TSI, ZHUT D e\ EEHE Y5 R 58
FTHrILEENT, T2, GSJIXINFE TOEED S HIER
{b2E e Y O FEIAT (i) HBE LCFUICiRm S
NTWeZ e, —~EOHENFLE BTV 20,
GSJ BEHEMPE OB FEICBE LTI, ISO OBEIZHE, 7B
AEHEMEETAZENEILVEDEZICEY, FiLE
EOFTHFET ALV, ThETEIZEED S RITHE
BY) o7z, FEEEYVE A EH L LTO IS0 g 2007 4RI
BAZATECE N B EA H AN S AR BE(NITE) fE 1~ 4 —

(IAJapan) ® ASNITE 71275 ACHUSL7= " BIfE,
BRI 2 R I3 < RIHEREYEE LTBY

(K7), R IR B Y OB T 2010 4305 A
FREFERFHAME (RN 22H L.

4.3.3 F—HIN—R(CKDLH

W SNz oh . e T -y 2280 % TR
BL722% HHEASH R B L2 A5 Cab ETIRTEA
FT201 Lo Twol, FOLIRIRNTT, 4
F—Ay MREEDHE ST E-EHI, IH LA BE THFFE L
Ra 7=y R—AL L UL AMTA7 07524 (RIO-DB)
MHIBEIND Z LWl o720 HERILFRE RN E D 54T 7 —
Zix, MEHRLETLELLHY. KB K o). 4
Wi, AT 5 i, SO (RS H) Lo 7215
METEY FCETLINTED, R ESICT— 5 -
LT E B E DA 5. RIO-DB & LTRSS
a7 YO—2ELThITbNTz, GSJELTH, TE
BIETE L DOGHHEE AT B ER LTV LH, 7—
FR=AFXNTHNIET—5 2 R/MATE, JESHALT
BHR L7, IoTOFTDFATHo7, ZHLTEME



8RR - HERL AR H O S L R (W)

N7z DA T — y N—2 ] IZIEFIIFRET, i
WEOFENZED, EWRICORESEM TS L EDIC,
RIO-DB OFRICHERR L 720 BIfEIR, WEHARE
¥ —OWEEW T — & X—A (Gbank) O [HiER{bL 5 #
WEF—sR_=2] (M8 LLTAMINTWAEA, #Hiis
ENETF—7ERHLTWADIR, #RTY GS] 25T
H5bo

5 MEKERIREMEDOIIBEERRK
5.1 GSJUMIR{LZIREYBEDLIE

ZNFTO GS] TOHERIL ALY E DRI DOWT
WRET AL, BIZUWMICEAL LTI TR 2
LAV CHERBE MO G HO L FRZ LI TE L] &
WA RIZOWTIE, KA V) =X, HEiRE YY) — X0k
MBI ZOFM S TIERTELDDEER D,
F/o, BEPEORBRIZEDRVWER) I LIl o7, it
B e e M R A o & L CORE A I EAE R S B
&Y H O G, BEEWE ORI - 2 — - —H—
VA, LV B BB E D R B LIZDWT D, K4,
ISO (e U 72 REGEREHE W AL R B 2 20AT - BRI AT 55
TR TV O, Web R—=Y (F—=FR—2) 2
Y1 —H—HR=1F, LV TIRRALIENTETE
D, BETRRVHTIILDEAAH LD, Tkt z R
7o EZ D, RELUMH S, GS] MER LAY Y
R TR ST & 7225, BIEOWR T bR B E

e, AAZRRTLRETEHEE LTHRPTbR L
WEWHZRETELILEIHFNTH D, T2, WORLA
N72ZETIRH LA FREWHIIRALL EBITELZLT
&7z AL, STIIHBTEKISHIBL TS E
DI HHEER Do
5.2 INhSOIKERARENE

T Ak EMLAEEN I ) LD 5TV D A%
B EOFMMZ OB DIEBAEL) BIRL . TOEEN:
HIPHEL T EIFRICHEEC 20y, B & CBREED
ZALZ FUILTAH L. £ EHIOWTIE, R BB
A O AHRLE LD R Do RIS, DHTHAM IS
DWTER DL, RS DWNTEEIT R B B IX WK
L. BERIHOFRL = - LBMBEPRL B %,
ZLTC GHECOWTIE, WD 5T A H B 547 -
WNSHLL . BILEZ LT AEORE E, FiEICt y
FLTHRY Y2, SEIE LML REEHHE)TIT
W GHTRERO A ST E W) I ES L e
2 B oM DI OHFAELESH B EINT 5 L Bbh
%o

RRELT, BREDMT, RIS L 72AR e H D
BIEDRDONDZ LR DH, ) L7z E oYY
MAEDRRKOMERELT, MBORENDV DL, ZD
XTI BREWEICOWTHEELRENDO—DTH b e
[ZOWTIR T I o 72hs, COHRMTEARE O
A BB E TSI RN AT TR 5TH B

RAEEHNE

rd
@J HRMER AL S— ERWHAREP | oo sty

HEfkE, ARERRAERE a

Al BTV gns g and ochoiony
BiERASE Aalst
GSJ CRM JB-2a ZEE(BFEXB=L)

&EE (RTE)

B

FIEREN

FRELE - BEfE

2H7E AEITE)
ARRIETTE (DR
SRELBODRETTE
HBREETTE (FRAFE)
AL - RELOER
BB DTSR

SVl

RTERA - BITAREE
EiE - BLEbhEE e

7 OB

GSJ certified geochemical reference material JB-2a Basalt (Oshima voloana)

RPN KEECTACHELETR 2 SRAERSHRETOE- RERSAAOTRIC
BUT, SRORETERUSHSFROSRERORASOHBIZALNEIENTES

BRI

| s BEWW) | SUmRTESE |
S0, 12 = an 1

| T, e £ oo | 2

[0y e = 0w | 2

| #Fe0, | 1418 = a0 | 234
Fal} 883 = Q2 4

| o 0314 & Qo 2.3
Mg 458 = 004 2 3

| e am o+ oos | 2.3

| heo 200 + Q02 2.3

| wo 04t = oo | 2.4

| POy 0085 T 000 | 2.8

SN0

B RO S DR S LT R

214, ICPRAGEL BFRALOLTAODRAML

BRERE
6) #iik

FLIRIHH 5L JB-2a - FHER B LR E O #GEH O —E.
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WEZER S ERALEBEAE OB S RN (W)

JG-1. JB-1 3VBHABIIE T 40 L LRI S 7 —
5 e flioTREEYEE L THETE S, Lo L., BB
TEREGHTIIHIE L 73Tl B 2 IS LT,
HTELHMBPBDTHEHNDDEH 5, Bl 21X 1R
B (—OERY. Kozat) ho6flizaiosiie
WAHZETEZDE, BELTE VD L T2 2R
BTAHE, 6MlizaAE, 1 FEALD 3y T LITZE{LLT
L, 6fiz 0 bWt OEYE 2 ERTE7zL LT
b HHTEAHHIIBMOTEND DI 5, T2, BB
G CTHBRERSNDEEYHOS M) v 7 ZILHT,
SRS DS Dbl TR, FiBLAL) %
HE) AT T KD IERER T2 AT H 7212k, ShE TR
RIS ) v 7 AR LR B &, WEEZRRD
HIE TR TR ULEND L, BIED GS] TIT>TWw5
FEMEM RIS E. RRORB i L CIER T 5720,
FFE OMET B S F T mARTHEE L\ ) BEREAS
PETHY, THLETA 7N, EHH oA
BECH B0, SiE. THEM, LERMN v IRLE
Wosr % G LAY EORRE N ROOND, THhbHL
GS] DATHRIGTAHZ LIZHELL, Fzw T LAHANBSE
FHERILF DAL ST, BHEYESRICE S TIERICER
THhbH0, FtEREERE LYY — (NMI]) ZHOICHE
F O Z RO TG L i 2 FHE L HETREFRETH
bEEZ2 B,
5.3 GSJMIRILFIREMBEDIFRIER

BAE, fEE LTV A0 HER LA S e Y E o 5 E 1L
TRDBEDLLZ TR, BiRL72E B, 1 ZITAREIC

A 25T

8 MMEMLFEEWH T — Y N—AD R

Display Results of Searched Sample

HTE L7720, 40 4ELL 1RO 5HTHER & BUE O 50T
ROMEFFMAHETH), R—ALHRHEHRYHE LT
PR EHERELC OB EN D S, BFEE. o) =X
TUERL72ABDR KB 225 ), i B 2 ol
2 —EROBEY RGO 2 fToT v
5o Fiz BEOWMAEMBEILTIL, LY -+ T
O—7Z R ALY, a2 4 O
INERRR, S OBEFECOICE G DS AASLNTHY,
ZI) LR HHC IS TE B, AAZBERLTY I AL
L7 REHe Wl (AT AMEIC XD BEIC L2 29k
BNTW5, BUE, AAEZEMLUTH I AL L 72 Y
AR TETWBDIZ USGS DATH Y, USGS LDt
LEOMFADUELEZ TV,

BRI, BEEYEOBR T, WD IR TOHXS
DB EIE, IR (BEEEAR) % 5-T & 255 Hii
ERFFTHIETH L, Gtk SEFIELERWEIMES
NTWE-BDLNLA, EMEREDOAGALEENH T
EARETH Do Wb L7z X)ITHERL 7Bl B A5 AL
PRI DO R —F — [P H BT 59T EE
RFETHIFER R L LT GSJ IR HERAFICE -
TIROEELIETH b,

HEE
CORMSCHEEICEEL . MR TEHATIE AR A B
EEELRERZIRML W22 e Ll ZLnTWHhE%E
Wio7ze AIHLZND, HWELARENHIHED TS
SNIEHITITI R L &2 KL

Semple code - JG-3
Elomont

HERIL 2= MW Web ~X—3 (https://gbank.gsj.jp/geostandards/)
OGMTF—=2 2Bl E Vv 755, GG O —EENFEREN S,
@QEn&%EIIvrTHE, WESNTWEIINTF—yD—ENFERENS,
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SEH

(1]

(2]

3]

(4]

5]

(6]
(7]
(3]

91

(10]

[11]

[12]

[13]

[14]

(15]

[16]

(17]

(18]

(19]

LM L M ERA LA AR DWW, = 2 —X, 158,
23-27 (1967).

H. W. Fairbairn and others: A cooperative investigation of
precision and accuracy in chemical, spectrochemical, and
modal analysis of silicate rocks, U. S. Geological Survey
Bulletin, 980, 71 (1951).

R.E. Stevens and others: Second report on a cooperative
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Three-dimensional urban geological map

— New style of geoinformation in an urban area —

Tsutomu NAakAzawa*, Susumu NoNoGAKI and Yoshinori MiYAcCHI

Although geoinformation pertaining to urban areas is very important, paper-based geological maps do not adequately describe the
subsurface geological conditions of urbanized plains. A three-dimensional geological map, available via the Internet, is expected to
provide intelligible, highly reliable, and easily utilizable geoinformation for urban areas. In this case, a three-dimensional geological
model needs to be constructed on the basis of reliable borehole data using an advanced modeling tool. We are now developing a prototype
of a three-dimensional geological map of the northern part of Chiba Prefecture as a new form of urban geoinformation which contributes

to estimating the risk of geological disasters.

Keywords : Geoinformation, three-dimensional geological model, borehole data, subsurface geology, geological map
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Constructing a system to explore shallow velocity structures using
a miniature microtremor array

— Accumulating and utilizing large microtremor datasets —
Ikuo CHo™ and Shigeki SENNAZ**

Our final goal is to provide quantitative information on subsurface S-wave velocity structures in response to a variety of social needs
regarding geological and soil matters. Since S-wave velocity is a physical property directly related to site amplification and ground
stiffness, it is expected to contribute to, for example, improving accuracy of seismic zoning for the mitigation of earthquake disasters.
Currently, we are constructing a system for observation and analysis of microtremors to explore S-wave velocities within the depth
range from several to tens of meters on the basis of 15-minute observations with a miniature seismic array having a radius of 0.6 m. The
simplicity and objectivity of our system affords automization and quality control, with an expected capacity to acquire large amounts of
microtremor data.

Keywords : Microtremor survey method, array observation, Rayleigh wave, S-wave velocity, soil-structure model, seismometer
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Development of rock deformation techniques under high-pressure
and high-temperature conditions

— Evaluation of long-term geological processes by a compressed timescale process model —

Koji MAsubA

The reliability of earthquake forecast information is important for disaster mitigation in our society. A physical model of the earthquake
generation process was constructed to improve the reliability of earthquake forecast information. We proposed a model based on the
information extracted from geological surveys. Our model was evaluated using experimental techniques in the laboratory. During the
experimental study, we considered two disparities between laboratory and natural conditions, which were differences in environmental
conditions and timescale. A new experimental rock deformation technique was developed that unifies previous and newly developed
techniques. Long-term geological processes were evaluated by a process model operating over a compressed timescale.

Keywords : Earthquake, geological survey, rock mechanics, high-temperature and high-pressure, disaster mitigation
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product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (Item 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well.
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item

Requirement

Peer Review Criteria

Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

Relationship of research
goal and the society

Describe relationship of research goal and the society, or its value
for the society.

Relationship of research goal and the society
is rationally described.

Scenario

Describe the scenario or hypothesis to achieve research goal with
“scientific words” .

Scenario or hypothesis is rationally described.

Selection of elemental
technology(ies)

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental
technology(ies) was/were selected.

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.
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Instructions for Authors

1 Types of articles submitted and their explanations
The articles of Synthesiology include the following types:

« Research papers, commentaries, roundtable talks, and
readers’ forums

Of these, the submitted manuscripts of research papers
and commentaries undergo review processes before
publication. The roundtable talks are organized, prepared,
and published by the Editorial Board. The readers’ forums
carry writings submitted by the readers, and the articles are
published after the Editorial Board reviews and approves.
All articles must be written so they can be readily
understood by the readers from diverse research fields and
technological backgrounds. The explanations of the article
types are as follows.

(D Research papers

A research paper rationally describes the concept and
the design of R&D (this is called the scenario), whose
objective is to utilize the research results in society, as
well as the processes and the research results, based on
the author’s experiences and analyses of the R&D that
was actually conducted. Although the paper requires the
author’s originality for its scenario and the selection and
integration of elemental technologies, whether the research
result has been (or is being) already implemented in society
at that time is not a requirement for the submission. The
submitted manuscript is reviewed by several reviewers,
and the author completes the final draft based on the
discussions with the reviewers. Views may be exchanged
between the reviewers and authors through direct contact
(including telephone conversations, e-mails, and others), if
the Editorial Board considers such exchange necessary.

@ Commentaries

Commentaries describe the thoughts, statements, or trends
and analyses on how to utilize or spread the results of
R&D to society. Although the originality of the statements
is not required, the commentaries should not be the
same or similar to any articles published in the past. The
submitted manuscripts will be reviewed by the Editorial
Board. The authors will be contacted if corrections or
revisions are necessary, and the authors complete the final
draft based on the Board members’ comments.

@ Roundtable talks
Roundtable talks are articles of the discussions or
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interviews that are organized by the Editorial Board.
The manuscripts are written from the transcripts of
statements and discussions of the roundtable participants.
Supplementary comments may be added after the
roundtable talks, if necessary.

@ Readers’ forums

The readers’ forums include the readers’ comments or
thoughts on the articles published in Synthesiology, or
articles containing information useful to the readers in line
with the intent of the journal. The forum articles may be
in free format, with 1,200 Japanese characters or less. The
Editorial Board will decide whether the articles will be
published.

2 Qualification of contributors

There are no limitations regarding author affiliation or
discipline as long as the content of the submitted article
meets the editorial policy of Synthesiology, except
authorship should be clearly stated. (It should be clearly
stated that all authors have made essential contributions to
the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or English.
Accepted articles will be published in Synthesiology (ISSN
1882-6229) in the language they were submitted. All
articles will also be published in Synthesiology - English
edition (ISSN 1883-0978). The English edition will be
distributed throughout the world approximately four
months after the original Synthesiology issue is published.
Articles written in English will be published in English
in both the original Synthesiology as well as the English
edition. Authors who write articles for Synthesiology in
Japanese will be asked to provide English translations for
the English edition of the journal within 2 months after the
original edition is published.

3.1.2 Research papers should comply with the structure
and format stated below, and editorials should also comply
with the same structure and format except subtitles and
abstracts are unnecessary.

3.1.3 Research papers should only be original papers (new
literary work).

3.1.4 Research papers should comply with various
guidelines of research ethics.
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3.2 Structure

3.2.1 The manuscript should include a title (including
subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).

3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and
English.

3.2.3 The manuscript shall be prepared using word
processors or similar devices, and printed on A4-size
portrait (vertical) sheets of paper. The length of the
manuscript shall be, about 6 printed pages including figures,
tables, and photographs.

3.2.4 Research papers and editorials shall have front covers
and the category of the articles (research paper or editorial)
shall be stated clearly on the cover sheets.

3.2.5 The title should be about 10-20 Japanese characters
(5-10 English words), and readily understandable for a
diverse readership background. Research papers shall have
subtitles of about 15-25 Japanese characters (7-15 English
words) to help recognition by specialists.

3.2.6 The abstract should include the thoughts behind
the integration of technological elements and the reason
for their selection as well as the scenario for utilizing the
research results in society.

3.2.7 The abstract should be 300 Japanese characters or less
(125 English words). The Japanese abstract may be omitted
in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied by
profiles of all authors, of about 200 Japanese characters (75
English words) for each author. The essential contribution
of each author to the paper should also be included. Confirm
that all persons who have made essential contributions to
the paper are included.

3.2.10 Discussion with reviewers regarding the research
paper content shall be done openly with names of reviewers
disclosed, and the Editorial Board will edit the highlights
of the review process to about 3,000 Japanese characters
(1,200 English words) or a maximum of 2 pages. The
edited discussion will be attached to the main body of the
paper as part of the article.

3.2.11 If there are reprinted figures, graphs or citations
from other papers, prior permission for citation must be
obtained and should be clearly stated in the paper, and the
sources should be listed in the reference list. A copy of the
permission should be sent to the Publishing Secretariat. All
verbatim quotations should be placed in quotation marks or
marked clearly within the paper.

3.3 Format

3.3.1 The headings for chapters should be 1, 2, 3..., for
subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1, 1.1.2, 1.1.3,
for subsections, 1.1.1.1, 1.1.1.2, 1.1.1.3.

3.3.2 The chapters, subchapters, and sections should be
enumerated. There should be one line space before each
paragraph.

3.3.3 Figures, tables, and photographs should be
enumerated. They should each have a title and an
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explanation (about 20-40 Japanese characters or 10-20
English words), and their positions in the text should be
clearly indicated.
3.3.4 For figures, image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will be in
black and white.
3.3.5 For photographs, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final print will
be in black and white.
3.3.6 References should be listed in order of citation in the
main text.
Journal — [No.] Author(s): Title of article, Title of
journal (italic), Volume(lssue), Starting page-Ending
page (Year of publication).
Book — [No.] Author(s): Title of book (italic), Starting
page-Ending page, Publisher, Place of Publication
(‘Year of publication).
Website — [No.] Author(s) name (updating year): Title
of a web page, Name of a website (The name of a
website is possible to be omitted when it is the same as
an author name), URL, Access date.

4 Submission
One printed copy or electronic file (Word file) of
manuscript with a checklist attached should be submitted to
the following address:
Synthesiology Editorial Board
c/o Public Relations Information Office, Planning
Headquarters, National Institute of Advanced
Industrial Science and Technology(AIST)
Tsukuba Central 1, 1-1-1 Umezono, Tsukuba
305-8560
E-mail: synthesiology-ml@aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting is
complete will be done once. In principle, only correction of
printing errors are allowed in the proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the content of
the contributed article.

7 Copyright

The copyright of the articles published in “Synthesiology”
and “Synthesiology English edition” shall belong to the
National Institute of Advanced Industrial Science and
Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Public Relations Information Office, Planning
Headquarters, National Institute of Advanced
Industrial Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology-ml@aist.go.jp
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Aim of Synthesiology

— Utilizing the fruits of research for social prosperity —

There is a wide gap between scientific achievement and its utilization by society. The history of
modern science is replete with results that have taken life-times to reach fruition. This disparity has
been called the valley of death, or the nightmare stage. Bridging this difference requires scientists
and engineers who understand the potential value to society of their achievements. Despite many
previous attempts, a systematic dissemination of the links between scientific achievement and
social wealth has not yet been realized.

The unique aim of the journal Synthesiology is its focus on the utilization of knowledge for the
creation of social wealth, as distinct from the accumulated facts on which that wealth is engendered.
Each published paper identifies and integrates component technologies that create value to society.
The methods employed and the steps taken toward implementation are also presented.
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Research papers
Development and utilization of geochemical reference materials

— Reliability improvement in the analysis of geological materials —
T.OkaA1

Three-dimensional urban geological map
— New style of geoinformation in an urban area—
T.Nakazawa, S.NoNoGAKI and Y.MIYACHI

Constructing a system to explore shallow velocity structures using a miniature microtremor array

— Accumulating and utilizing large microtremor datasets —
1.CHo and S.SENNA

Development of rock deformation techniques under high-pressure and high-temperature conditions
— Evaluation of long-term geological processes by a compressed timescale process model—

K.Masuba
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	9巻2号B目次0606
	9巻2号C岡井氏0606
	9巻2号D中澤氏0606
	9巻2号F増田氏0606
	9巻2号V編集方針0606
	9巻2号W投稿規定0606
	9巻2号X英語 編集方針0606
	9巻2号Y英語 投稿規定0606
	9巻2号Z編集後記0606
	9巻2号裏表紙0606



