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#% [The Anthropocene Review, 2015/ 2,

The most important aspect of the declaration from the
standpoint of this paper is the significance accorded to the
lower bounding surface — marking the division between
anthropogenically modified layers and natural geological
deposits — that is known by Japanese geologists as the Jinji
(ANH) unconformity or discontinuity. The Chinese character
for ‘Jin’ (A) means human being and that for ‘Ji’ (H)
means ‘natural’. Although of particular relevance to the
understanding of artificial ground in geologically unstable
regions on the Japanese east coast, the boundary is also held
to demarcate the lower bounding surface of humanly
modified ground elsewhere in Japan and in other parts of the
world. It marks the base of cultural layers of historic and
ancient origin as well as heavily contaminated layers of the
industrial age (Nirei et al, 2012). It is coincident with
Boundary A, the lower boundary of the archaeosphere, as
referred to in this paper and in Edgeworth (2014).
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“http://anr.sagepub.com/content/early/2015/01/07/20530
19614565394.full.pdf+html”
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Matt Edgeworth, Dan deB Richter, Colin Waters, Peter Haff,
Cath Neal and Simon James Price, 2015, Diachronous
beginnings of the Anthropocene: The lower bounding
surface of anthropogenic deposits, The Anthropocene
Review, 1—26.
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Island Arcld, 4 MBS NET. BKHFTD
Vol. 24 Tssue 2 2520154F 6 HIZHfTsnFEF L7z, H

MERT =2 - Akl FE -2 R=Y (http//
www.geosociety.jp) IZb#BIML T E T, &L
%+ ¥ 54 ~ (http//onlinelibrary.wiley.com/journal
/10.1111/(ISSN) 1440-1738) THEKIBETE 30D
T, IFTET S,

(Island ArciiERER)

Vol. 24 Issue 2 (June)

[Island Arc Award 2015]

Chemical characteristics of chromian spinel in plutonic rocks:
Implications for deep magma processes and discrimination
of tectonic setting. < Island Are, 20, 125-137 (2011).>

Shoji Arai, Hidenobu Okamura, Kazuyuki Kadoshima, Chimav
Tanaka, Kenji Suzuki and Satoko IshimaruReferences

[Invited Article]

1. Evolution Processes of Ordovician-Devonian Arc
System in the South-Kitakami Massif and its Relevance to
the Ordovician Ophiolite Pulse

Kazuhito Ozawa, Hirokazu Maekawa, Ken Shibata, Yoshihiro
Asahara, Masako Yoshikawa

FIRFEZB—T R ALOBEH LI ENREERIEE AL
ERBA T 14 F 54 FISILZ EDBRE
ANEEAT A - e B - BRI - TR

kAL Lo+ v FEZRREBIRE 7 4 54 b (Fithil -
B 74454 ) LEERREER A (BARERE),
B X OBET A5 A o ERIC B B 4EM, E, 54,
WAL T — & LR T — 7 Ik DWW TH LV N E
ZH-T R VOB LRI ERE Y BRETL, ko X9
Y F ) AR BT R VLB A ST DIL AR A
WPEOZALHH D, Fiig - H54 74474 ME, R h
Ik AARTED T, T L — FRIRICERE) S e
ROV & Wil Ih R DB DM BRI 2 7 — T L R 51T
WENR T THERABOEE LR Z T P B 57—
EROBEENZ. T L— Ay 7Y Y OELETTA
T T HBEZNCTIER S AT TWEN X - THELIEER
M=RIe~ ¥ b ViiEI2s il S B R % LR L 72 & v
T by I ETFNVERET S, FVFEART T4 T4 b
IOV E B OT AEKEMICEALES Y MVERFOY T 4 4
54 NI, ~5EERMDY ¥ NV OBUIREE R K DGR O Bk
ERMLLTWSLEEZ BND.

Key Words : Hayachine-Miyamori ophiolite, island arc
evolution, ophiolite pulse, South Kitakami.

[Research Articles]

2. Graphitization of carbonaceous material in sedimentary
rocks on short geologic time-scales: An example from the
Kinsho-zan area, central Japan

20

Natsumi Mori, Simon wallis and Hiroshi Mori

hEfAA - &4 IUEEFIC U7/, HEZRERRI—IVIC
B AHBEAICETh2REVDOAE(L

H# BOR-HAEY UFVRX-H R

W OIETE 2 AN, W D> T AWML ISR
5. TOREEEACITR B D & 7 & 3RS b ARAF
T 5. 10HEMD LD A7 — V2B W TEE - 72 KRR
DI YANRYT PV, EEACESEFEIREBICES S 2 L &R
T, —), SNEBONIETIE, 358, 1000COME#ETD
BEWOREMLEIZIZEAEZL LAV EDPREINTV S,
HEALTERIZ O W T OB A r — Vv & 5 % 2 HIF9121E, HEE
~HITERr = VOGP LETH Y, O X ) RERKEO
B A2 — VIS L Tld, WARHORSHPHSHTH S RE
WEEHTHLRROEAEPETLHIETOHR, B I Lpn
fECTH D, MR « JRITA K HIR O 13m O 75 IR 812 56 5E
T HEMERNEHICOWTORETY) ¥ FiEHIE, BB 2
=NV 1 ~100FETHAH I Lr2RT. IV ARY MV,
TRD 3 mELIZ B TREW DFEEALEDE LIz~ T.
P ZE IS B W CHEE S N DI & B O f L EE O LLi
ML, BHIREETH-TH, REVWIPEFRBIELRNC
LERRT. ZOZEE, BEEORBEH A r—vicBnwT (F
T Y TEEDY) 550C UL THMGT 5. RIKOHE SN %5
EFCix, REWOMSALIEIICB T 2 EHIREDOEEIZIL,
FI1004E UL E ORI 2 7 — IV O MBS L ETH 5. KiFEI,
BRTOREWEGAEROIA R T 4 72 ARRET HD
2, RREBFRZ TN I EREHTHL I L 2RT.

Key Words :
Raman spectroscopy, thermal modeling

carbonaceous material, contact metamorphism,

3. Laboratory measurements of ‘porosity-free’ intrinsic
Vp and Vs in an olivine gabbro of the Oman ophiolite:
Implication for interpretation of the seismic structure of
lower oceanic crust

Satoshi Saito, Masahiro Ishikawa, Makoto Arima, Yoshiyuki

Tatsumi

A= F T4 F 54 FEPASATBHNVED [ZETY —]
P - SIEREAE | TEEBEMFMERREBEOHERICH
F38#
BRE - RIERL - A E - 58 g

PRI X 9 7 UK E T C o ik i o 1 440 2 5 e
T, WBNICHEET 2 B2 EAOPHEE (Vp), SR
(Vs), Vp/VsklZii{ B2 5.2 TLEH. —F, EXbr -
) vy - HEREEREREEE A CORVREEDT (i
~400TC, 02~10GPa) THIEERZITH) ZLI2X Y, i
BB B ERD T[22 7Y —] Vp, Vs, Vp/Vstt %k
JERRD DL ZENTRETH LS. K TlE, F~—rF 74 %
FA MCHETAIDPALAARRWED [227) —] Vp, Vs,
Vp/ Vst &3k, T bl ak iR i USRS O pIc B %
EREPBNRD.

Key Words : elastic wave velocity, gabbro, oceanic crust, Oman
ophiolite, piston-cylinder high-pressure apparatus, porosity.
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4. Foldback reflectors near methane hydrate bottom-
simulating reflectors: Indicators of gas distribution from
3D seismic images in the eastern Nankai Trough

Marc Humblet, Chuki Hongo and Kaoru Sugihara

ABNA N — MEREURHEOFLICE SN D R
UREE]  ®RE/@EiE NS 702K TR EHERETFICE
2 H XD DIRE

KFZFAE - FRHEBAN - WG 5% -5 HF—8

K TSI B 2 A0S HeB@ 2 MFT 52 &L, #
ANA FL— b OB RN 2 REWBEEE 25 ) 2 CHE
THhb. LPHEHEERZ AW A0A0HE R, %L 08
B HAGA OBEFEIAHBETH LR, BHH % TEAHE
VENTWARWI ENLES TR, RIFZE T i -
T 7 THERE S Nz Z RO B BEREEICRO Sz, AN
4 FU— O TAB NS 5 & A 5N 5 R 7% )
HHICOWTHE T 5. ZOREN S Z OS2 A28 Tk
(108 LK (Foldback reflector, FBR) ] &I, FBRIZ
HA (X5 ) N4 FL— MRS (Bottom simulating
reflector, BSR) O & FHIZINTTH Y RT I & &2k K
L72BRZLTEBY, ke LTI TR [ H] 24
DOIESIROME % 29 5. FBRIZIT Y B3I % Iifis S &
5. FBREMGITHENWTRLRDZFAAI v I 77 VADRDS
M, BSR& Y T MG (T AHR B L ARG C s R BB 41 2
U < SRS ASAS BB 2 0] %2 7R 3 DR L, BSRZRE OAMIlLC
B 5 W WIE 2 SO 2 MEFE L T B, F 72, ROGHE2SASE
M58 7 BEUISR U R PR O B 9 SHRE M BRI L T n AL 2
D &) BIGHEERE B L OB R LR P A AT
HZEERELTWS, FBRIZEERD 0 K B8 L 72 R E 12
FET DD 5. FBROGF ML, FBROFSET % Hifg
OEFHIHEBI SN TnWBE EASNS. FBRO#ZBIZ LIZLIEK
BHREO R E WIS L TWwb., 20X ) ZFBROJEH
&, BSR & [ BRI HUET) 7 Bt R0 g BRI AV O TR B A FBR
DFEFEICED > TVB I EEZREL TV,

Key Words : 3D seismic survey, accretionary prism, fluid
migration, methane hydrate, uplift.

5. Cretaceous granitoids and their zircon U-Pb ages
across the south-central part of the Abukuma Highland,
Japan

Shunso Ishihara, and Yuji Orihashi

B, MRESH, PRERICIFTI2aECEREESES LV
EEN 32 U-PbEROEFZEIL
GRS - PiEH—

oy T PR B T B i O W LR S A AR YD B ROVE T IH) T, AR
By ayUPhEREZHRZ WEY VT VERIZ, Hil
oL Th s “IHE", “Hil” fEREEEZ R L. WHE
IOV - HFEREEICB W CEREEZ D S A
TH5, I3, SUFIC,TAE, FSOH R SHICEA
T 5 A B 5 IRk T o AE PRk e 2SI A IR N TR b i v
121 Maz /R L7z, bt OfERMRRE 112 Mak, RRKEW
fizxRd. LaLl, ME-MEAREREHICEAT 2ok
FAXHIZ103-99 Mak B W AER 2 RIS E v,

M ZERAER S & BERAERAFIZ9 MaBE O3 WFER TR
L7z, B mBRZE mr & SHR ZE i DAL R IS B A0 JePOdks &
< 7<OLHE - BAHT Y, WEEREOBEATHREL.
N R R IR O T i 5 5 513110 - 106 Ma (4 3k 9%
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S, de bl & ARz WER RS N0 72 HASI G4
e LToRBEROERMETEENE, Jebilist, Fipeit, 5
Fii, €L THRAARDINERAN L& R EINBA LN 5.

Key Words : Abukuma Highland, Cretaceous granitoids, U-Pb
age, zircon.

6. Petrology and geochemistry of ultrahigh-temperature
granulites from the South Altay orogenic belt, northwestern
China: Implications for metamorphic evolution and protolith
composition

Xiaoqiang Yang, Zilong Li Huihui Wang, Hanlin Chen, Yinqi Li

and Wenjiao Xiao

M7V EUEDBERIT =171 FOERYE - #HEkE
2 EREEOEE & FAEERDOTRYS

FRELLEES, BTV S Al olER (UHT) 79 =2
I A4 ME TR ORERY & AR B Y BT V7 LA
DF 7 = 7 IO W T EE 2 A 2 A B ARG
BT NVIAUHT Y =254 b DA EERSELEOHEZ P
RS 572012, EEMERILZ L S O H S 22 L7z,
TIVIAT T =254 id—9.27~ —3.95 & £ 0] ) B Befiti
(DF) ZR$Ze&nb, Hiftn, B26 JIFREAEREAD
N5, 920-1010C~, 9kbarbh b ¥ — 7 28T 4
EZAE RN (KZn0) +HERORITHES (AlOs 9.2 wt%lL
T) A+ ERO Ao, BEEEREH R RS, Bk
DHBERIEHAAD 5N D 5 1FLDIZ750T, 52-5.8 kbarll
SEIRIE L, R T48-52 kbar, 520—-550C &K
L7, e abeT, TV AUHTIRE Y 9=254
MAVRT RN ) OWEIEIEIE, IR T T L= e AW
TAY Y =T x v H—=TL— MO - LB ZRIRT
LEZOLN5.

Key Words : geochemistry, mineral characteristics, provenance
reconstruction, P-T estimate, South Altay orogenic belt,
ultrahigh-temperature granulite.

7. Geologic evidence for late Quaternary repetitive surface
faulting on the Isurugi fault along the northwestern
margin of the Tonami Plain, north-central Japan

Tadashi Maruyam, Masaru Saito

HREHIFERICHT T 2REEBOEMICEEAICE T 2 HE
B EED
Sl OE - EEE B .

5 9 V-2 AL P A% V2 20 A 5 % A BT RE 00 55 DU £ 0 o 1 B 7 %
S22 T B 720, MZEL — I T — & ST, BlbEAL,
NP | - et ote S A DY e DY - S i [ BR[| L 3.
DR HUZE TR 2k ) BB Eh 2 M 0GR L, 2 ORPIEENI%
B chs I RPN -7, BEHIEFMICHE S
N D EIWIE DGR N L — 23X ISR E S b8, 2
MW SEAT LT B /NS O R ERMAE OB % %
72282k 0THY, WENEEE) KEZT &R
FTIHRBEDOWEAMRAE L TV B D D 5.

Key Words : active fault, backthrust, Isurugi fault, LIDAR,
thrust fault, trenching.
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8. Tectonic reconstruction of batholith formation based
on the spatiotemporal distribution of Cretaceous-
Paleogene granitic rocks in southwestern Japan

Kazuya Iida, Hikaru Iwamori, Yuji Orihashi, Taeho Park,

Yong-Joo Jwa, Sung-Tack Kwon, Tohru Danhara, and Hideki

Iwano

BEEARICAH T 5aEL—HE=LEEEORBZE 1 IC
EOS5C(HRRERETY FZ Y ZADET
MW - 8% % - i - Taeho Park *+ Yong-Joo
Jwa + Sung-Tack Kwon - #8J5 i - &8s

KL TIE, hARABRIIBITAIEMEORHE T =y
2T 4 v EWSPICT L2010, THEFHAFIER
=R OfEE OFEM 2 FANMEZ T - 72, B, ML, w1
WA 5928~ FIVOU-PbY v a VAERNEZT\V, FEh
SALIC T TEEBFMICERDP LG BT L a2 R L. 2D LD
HREEFATLETVE LT, kA RAAR LA AR
DOEALDE 2 5N 5. BRI X 0 W€ 7V OB R % &
HWL, Bl oltigE1T - 72, EILARARETVTE, €7
AV P EMES 7245 kmlEDO Y » YAHL6 cm/yr kAR T 2 &2
X BERFSB L EHRTEL Lo, —HT, ik
HIABMEDOEACTHAT 2556, LAARMEINIT 5
200 BT A LICL D, BRI RIFEMALEZ BT S
S EDG oz, WEIEAARBRTE TV DTHY, KEIEEH 4k
ELTHONZZHIMICREZ 25% X0 REFHHT 5.

Key Words : age, granite, heat source, ridge subduction, SW
Japan, zircon.

9. Dating of altered mafic intrusions by applying a zircon
fission track thermochronometer to baked country rock,
and implications for the timing of volcanic activity during
the opening of the Japan Sea

Hiroyuki Hoshi, Hideki Iwano, Tohru Danhara, and Naoyoshi

Iwata

FEHESEEODERZHHABEO VLI FTHRERAEIC
o TRDD I BXREBHLKBHOXLFEE 21T

AR - AR - MR i ARk

B OB AER T — R 2 B ARG E THd B D
FHEL v, A ESE, BAIC X o TEIPN B ICFTEVE
REOTFEZEMNT 5 2 & CEETEHE S OB NERULE % R
ATz, BRWEEEMISICOAT AEE FL T4 MEROSERZE
YT B 7201, RO HERAERE 2> S E R L:. B
A5 8 mmBLND V)V 3 13— kElZ17~16 Ma®F T4 %
L7z, FTEMICED, AU ERINAFTIEI L
A MHARIC) £y bR, BERASONIFTIRZOM®RIAE
L72bDTHDH I EDFEREI N/, HAMA 520 mm F THiPH
BIEWAE, FT2RU) Yy FENLI VAV EZE)THRVIL
I OREICEBERDPESN. ULEOKEEINLIA b
EMANLT~16 MaTH B T &, B IO AT HFTE
ERMEIEE T HEEANEOERIEICHNTH D Z L ER
T, PHEF HARBERTIE18~15 Mall Kl 7 1 >k 2SAisil i
DL, KUNGEIDSEAEICHE S 5 72, 2 g H AL IS
B~ PV 2y VETERNT L A7 2 TWEPRAL
Telzdndb Liviawv, BT728% 4 M X W AWFTHERZR
L, Wit IO B 7 < 7 < B 08 & %\ 720l g
Wb 5.

Key Words : apatite, dolerite, fission track dating, fission
track thermochronometry, geochronology, Japan Sea opening,
mafic intrusion, Miocene, Southwest Japan, zircon.

10. Petrogenesis of diabase from accretionary prism in the
southern Qiangtang terrane, central Tibet : Evidence
from U-Pb geochronology, petrochemistry and Sr-Nd-Hf-O
isotope characteristics

Jin-Xiang Li, Ke-Zhang Qin, Guang-Ming Li, Jun-Xing Zhao,

and Ming-Jian Cao

hRFANy b, EEQiangtangT L — > OMERDOE 1 7
N—Z DR EER
Lhasa® U*Qiangtang 7 L — ~ [fl®Bangong-Nujiang (BNS)

feaaild, BELEREL O, TOEAFHERIIOWTIZX
L bhoTwipw, HEQiangtang T L — ¥ DA IMED 57 4 7
N=ZAMDOI NI /131813 = 14 MaDU-PbAEERT. 54
TR=AFEV L T7A4 MEAZREHKTH ), LA LHHoHK
KRy =, SEFSELREICEOCAEAILHE (Th, RbZ
), HFSit# (Nb, Tazt) ®EEZXKIMT, =YYy FL
7o diiEsE it A (E-MROB) ICHEBLT 4. XTI E 24
ANdFEM AR (e Nd (1) =7.39.1) &I va roHfORM
RHK (e HE (1) =14.8-16.1,0'80=457-6.12 %) 1%, HiHDIR
BeNF LALLM LY PVDERL 722 L BRT. 4
FALFHE AL S 5 4 7 X— A 1ZBangong-Nujiangiff @ g
WAEE TN —2OMEERIC L > THELZEEZ BN,

Key Words : diabase, petrogenesis, Qiangtang terrane, Tibet,
zircon Hf-O isotope.

[Thematic Article] Petrogenesis and chemogenesis of
oceanic and continental orogens in Asia: Recent progress,
Part I

11. Extensive normal faulting during exhumation revealed
by the spatial variation of phengite K-Ar ages in the
Sambagawa metamorphic rocks, central Shikoku, SW Japan
Toru Takeshita, Koshi Yagi, Chitaro Gouzu, Hironobu Hyodo,
and Tetsumaru Itaya

ERAA, MERRBZFIIEREFDT 127 v 1 FK-ArE
ROEEEICEDERAS »IC SN/ EREIHIBEOIREE 14 1E
W8 EE
A - SRR - SBEEAIRER - SRS - A0

B A OMBFRIZIFTOLEAHIIBNT, EEE—- NI LERE
&Y ICEWE D S ERICEBAL T 5. A EEH)Ibig
SWINERSE (63 2R T2RERETO 7Y% A b
K-ArfEACD MR B X > THRLE R Tw R w2 Batd 572
O, FORMBALZNE L. TOME, BAGTET—F v
P ETUNA b -BERFBIOT VN, b -BERFE B
A=A MDD 2 OOBRERY) - T, ERDH 5 HIEE
LTV AIEZHLNICLE. Th5D 7YY vA{ K-
ArfEfL o 22 24L1E, B2 S MME-EEE o LM
300C) THU7D 2 RO KHIBZ EWEIEENIC X > TER
AR SN2 XA BHIEZT Z2F 7 94 NabHTE
DERIZEEENRTVERSTHAS. 22T, D2 MBI
AR EBYKETH Y, ZE O EEHES R E S T
W7 fl, 1km/HHETH-KET AL, SHIEDT v
Vx4 PK-ArEROZEALIX, DAioE THiE S hTwzde
AR DR IEWTE 2 > THI10 kmDZEREAA U722 & 2R
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T T IF )54 PEDPSDT 2T v A4 POAr/SATHEAL
(%85 to 78 Ma) FJHPHOWIEIEB % 21 T WRER A D
K-ArdEfC e SFIC i ik 5. 2ol & LCHMORY
FAEDOK-ATENRD, 720V % A4 Fho7 IV T » ok
L (9500 —600T) & 0 b 1d 5 2 AR k- IE P 2 oo i
JEEMUTICHER SN T2 L OFBRHEZRLTWAZ L2
ZHN5.

Key Words :
ages, Sambagawa metamorphic rocks.

exhumation, normal faulting, phengite K-Ar

[Thematic Article] Carbonate sedimentation on Pacific
coral reefs, Part Il

12. Carbonate sedimentation in seagrass beds on Ishigaki-
jima, Ryukyu Islands, southwestern Japan

Keita Fujita, Ryuji Asami, Hideko Takayanagi, and Yasufumi
Iryu

RIS SRESDEEESICH T 2 REBIEOHREERE
HEHBEK - S - ST - SRS

bivbiug, WREESOLYH - WRMHEZHREL, £22To
BEBIE OHERGHEFE 2 B S 22T B 720, FERHI R4 RO 4R
BLOHFEICBWT, MEE2 S AT THlw7z 3 ROl
T, RGO - HERRFIRA R T o 72, LT
RIS L TEIZEAT ISR L, D5 IEIZ60
m7 5110 mPL EIC#ET 5. W5 O 51X Thalassia
hemprichii8 & O’ Cymodocea rotundataT®» V), KifEfEis LT

C. serrulatahS® &7z, VOB R IT IR 2 T HIZALDS
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