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Verification of problems in Raman barometry
Yui Kouketsu* (Nagoya Univ.), Yuki Tomioka (Nagoya Univ.),

Tadao Nishiyama (Kumamoto Univ.), Masaki Enami (Nagoya Univ.)

[iZCiZ] T~ E)iEHE, FAMEYHIZE
AN Z T~ 53 6T L, AT RLD
VI E O T ISR E T 2 REL D F
T, BRSNS T2 BT 12 E T 5 FE
TohD, Enamietal. (2007)Tlx, Vo/emhoa
YA W E V2 Quartz-in-Garnet 7~ £ /)
FINTREIN, BRFHD X BN AR THDHIE
DREATZ, Enami et al. (2007) i, ZREEE
ZREMM T AEELEL T, A5 D 464em’ &
205cm! OB —ZALEDIE(0) % HWTWD, Z
DFREE ) DFAM T IEX, T~ AXTRLD
FEROEALIZHIE =T DRI T MR TED
B NS B 2T AT 7T ThD, — ), ITF
DT ESEFHTIE, BE—ZIRITAEN REN
EWVIHERH O, A e — 2L E D
HEZATY FIENEFER>TND, KEfRE H
R IEL, B — 2L O E KRG L2 KIE )
EXE50.05ecm™: Odake et al., 2008)73%, 2%
HDERRTE N R ITET DRI, ZZETOREE
DULETHANI T ITREES VTR,
7o, IO TIL, FRE I Tk, £%
KO HZ LTINS )% F U CTEERRE 7 %l
KT AFIELIRESNTEY, BYEIE NN
AV NMTERE T~ 5 FIEICR 3 51
L B &3 TV % (Bonazzi et al, 2019;
Mazzucchelli et al., 2021), AW TIL, 2D LD
IREFEDT < U ENFHORME SFEXT, T
D 2 IOV THAEEITST2:(1) B —Z o
Z AW R E E DR DO, (2) KK
AEHICE END AR AFEYOREIE S DR
J7ME LT DIEOREFE,

[EHERBOEHIBRIE] 2019 4052020 4F
W T LT IV LV EE RS H A S DT
T UART VDI ERRGELTZ, E ORGSR, ¥
— Moy DIEDZEITHR KT 0.6cm”! THo7z,
ZOFERIX, Enami et al. (2007) CHRASILTH

5 5 RSB T- A T AT ML DD
5, LRI Z RO KEX 205em’! B — 7 D=
(£03ecm)EFHFTH D,

[BRBEESHORFHLE] =W Ak n
CxAMICE END T/ ua RO AR Eaa Y
DTy TEITV, BB 534
ERRGELTC, ZORER, AR OIKLT
LR S OIS DEFIT RSN, PR
B MITRER SN0 oT2, — 5T, Angel et
al. QUINICTASN TWAHEFHHEY 7K
StRAINMAN & HWWCTAH RO OEZFHEL
AR, 2O MITEKITERE BN,

c W5 M (ea)lThis I3 REFN T DM 23 R b7z,

[&HR] EWEEBHL-FEOE—ZEDFEX
BKTO0.6cm! ThHoTo, 2, FEEEIEIC
B3 5HL 20MPa FEE CTHY, BRis DI 1%
P 292 TCRERLRIIRVWES 25,
Bonazzi et al. (2019)ClZ, spEE G PEOIRANA
WA WIIRZES &M T CaaIn TS
EEIRLTNDD, RRBHT W CHHE 72 R
T IHERIN T, FKESREIEL THM
HIRWZEDPIREBEINLTZ, 2, Bonazzi et al.
(QO19) Tl AR LY —% = & Al 5Bk
BB VTS0, EKEND K&
TERREMENR B 2 HbID, —H T, |EE TILH
RIERMENOA NI fE R L2 oT208, EFHFIC
FWDEREE Ak FEBR RN IV TV D (Murri
et al., 2018)728, EFHHEDFIEZDL DA HE
\CRRFET DM ERH D,

[51 A 3CHk] Bonazzi et al. (2919) Lithos; Enami et
al. (2007) American Mineralogist, Mazzucchelli
et al. (2021) American Mineralogist, Murri et al.
(2018) American Mineralogist; Odake et al.
(2008) Applied Spectroscopy

Keywords: Raman barometry, quartz Raman spectrum, peak calibration, strain, hydrostatic pressure
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Rheological study of ultrahigh pressure metamorphic rocks:

an example from Jadeite-quartzite, Dabie-Shan, China
Katsuyoshi MICHIBAYASHI*, Kohei ASANO, Tomohiro TAKEBAYASHI (Nagoya Univ.)

H1[E > Dabie-Sulu & [L#H Tix. BEEL
ks 7 PE 3 % (Cong, 1996; Ji et al.,
2003), —MEAIC, HEEA R e TSR
HofsiE L 705 a— AR FEITF OB E
Gie, BEELRAIL Dabie-Sulu Hilg o
B2, £ < DORFEEZEHIZBWTED
FEHDNHRE I3, KBRS 2 W
PBERDOIERN LR IN TS 72D, ZhvE
TV AR, BN AR HER AL 22RO 22 6 |
2 < OFERITTHONTXT=, LrL, B8
TEIE A, B B R~ b
FERC, BIBERIERIC X 2 EES I &
S TEAMBREZWE SN T W2, BE
JEZE RSB T D B E 2 A3
H20%HFEVHE I N TV ARV (Fan and
Yan, 2019), D7z, HEESRMETOH
ARWVE DTNV B 2 BRI H F 0 i
ATV, REFZECIE, BEERFICE
B R A R DA TS &R ah
N7 77V v Z7IZHEE L, KEEfEZEH O Hh
T T O HIEYE OBV A 52T 5
ZEEARE LT,

WF7eatkl & LT, Dabie-Shan O 5 FZ4
AR JE T 5 Bixiling #is ) 5 EHE — 8
EHEE 3R (=7 aYy A N P raR
HapES oo mghro vy, £
Shuanghe ik~ 5 EERE S 130 E A1

WA — A 9EE) A BRI L 72, AFETE L LT,

S DIRE - EETRMER T EPMA,

oI S B2 LR BRI ER & SR~ » 7,

WS AR IS SEM-EBSD > 25 A%
W TN &AT - 72,

AW OREHNTI AR EZ R E . BEERN:
2B DA G 2 R LT, &
HEHCEEN LY 7 v AL, g — B
BB A EEREAEDM T, B 5 B
WELES N7 7T v 7 R L, EEE
B — B EE Cl R ki DR TE -
F oK Mkt AL EREES] (CPO) %
B BEREE T, MR CHsE L7k -
55\ CPO /R L7z, ZiLHOEW L, &
BESRHCTENENDEARBPZIT D

REZRTEER LN, BRI NIEM
& IZOWT, BEAREINZITZED
FREIZH SN TEIC 2 BEICHE L, 1
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DIIRE RE L 2T T8 E — B EES

H 9 1 OV R E REEZIT TV
HEEATHD,

EFRC & B BRI S OBV, S
JESRMFIZRBWT, BEREADN EHE — B
BEAE LB LTHE VAR L TN
L ZRd, a2— AL 700°C(Dabie-Shan
\ZPEH T D E R R OHEE B — 7 2Rk
JLEE . Zhang et al., 1995) DR ESMEIZE
WT, Aged i L TB LZ—HrREWIT
FREZ o720, BEESRAITB VT,
HREAE DO EER G > a— A A 3E:
R A 2E OFREIRE 2 8N X7 fE 5
HREEAITEOE - B S L0 b/ S
RELDZITRhoT-2EX DL B
MG OEVITI SN 5,

F 72 B SNSRI X DTS S
DOEWVIL, BEESRFICBWT, HEE —
BESRERICEO R, ©F VMG
AR LIZZ L 2R 5, \E—lmE
JESMZ BT D IEMEST Wy OTE R, Th A
IABFNZBWTILAIAT Y Y A7 27D
WA DN EE L CHEE A~ EH T A 7= 012
VELE EN5 7 et X ThD( Warren,
2013), 7E-> T, BEREEIZEEN DS a—R
£ DYPED R F SR T TR e — 8k

BEICEZ RIS 2N & 2> TEY |

BEEERED FRZHELTWDL0MNE
LAL720N,

Cong, B. L. (1996) Science Press, 226pp.

Fan, A. and Yan, Z-Z. (2019) Journal of Structural
Geology, 124, 8-22.

Ji, S. et al. (2003) Tectonophysics, 370, 49-76.

Warren, C. J. (2013) Solid earth, 4, 75-92.

Zhang, R. Y. et al. (1995) Journal of Petrology, 36,
1011-1037.

Key words: UHP, Jadeite-quartzite, coesite, quartz, CPO, rheology, Dabie-Shan

*Corresponding author: michibayashi@nagoya-u.jp

@Japan Association of Mineralogical Sciences.

- R8-02 -



R8-03

— AR H ARSI R 22021 FF L -

MEFE, BB OF( FOERBEEGOHK
PR, ER - (R

Constraint on deformation temperatures of the Karasaki mylonite, western

Shikoku
Yoshihiro NAKAMURA", Kazuhiro MIYAZAKI (Geological Survey of Japan, AIST)

FAR AN LT T2, Ty TSI L > T
B4 2 B IR O~ A v A b AN/
FTHT D, Zo~vA ot A b CATFER~ A
2 A M) IE, RS RREES O F A S A
HFEL TV D AMREME DN D72, Tam HAD
AR —EH =T 7 b= 2 Z2EmT 5
ECEERMES THD. AT TIE, E
B~ A v A ME TR O =3NS &
HZRELHEIILTBY, LRAPICTHEEE
ALTER LI RBIN TS, —FT=
WINERIERZH > TR nE@EshT
BY, v A MERREOHESSMEICRH
TRIEMNBN. T T CARMIGETTIE, R IR
~ At A SOER - ERAEREITN G~ A
a2 A NMERS ORI & AT

AW TIE, BEHISIZE L T 2 A0S~
AatA b, BreaafiE~A AR
JE~A a4 b TR =3)IERKE
Z X502 SEM-EBSD 3 #HTIC K 5 Ffbdn i 0% C
7 770 v 7T FER L. 85T T,
TRTCORBCIHEFICKRE T AT M b
OFfEMAENBIE S, FNHAIGERZAE
T5. 20X BRI RER <~ A =T
A N TRICBIER SN Z %L, il
REBREETER LD L A2 RBT 5 aH
WO IR ARE TR AT HZ LT TE

2o Tz, EBSD fEHT T, 1F & A EOREHT
Rhomb<a>-basal<a> slip XL, %< D
4 Type I cross girdle #7RkL7=. Basal <a>
2y TERNOHEET DB A AT 41-
48° DL DONREL 1REHT 67 LgoTz. F
7o TR O =PRSS Type T cross
girdle NEEE L, BAOMAIX51° &L7eo7z. DL
LoOBAOAEND Faleiros et al. (2016) ®
opening—angle deformation thermometry %
T2 &, #330-440 COIRLE S CHER
~A A BRI, RO =) 122
BE S 400°CHIER TIEMETE 2> T\ 5.

IO DOEJLRE, ZBIINERCE DREY
T~ VIREE (Beyssac et al. 2002) B 15
BITZZERGRE (421 = 41 C) & k< —%&%F
L. DFEY ZRINERSE O Z I,
JEIR~ A 7 A F 3T RN ERE L,
TR IA BB R CIRIR DO~ A v A Mz
o TN Z ERAREIA LN o7, 51
~A S A oA ERm L, KU FEM
REASMORFNCEE L THREEIT.

5% X#K): Faleiros et al. (2016), Tectonophysics,
671, 173-182. Beyssac et al. (2002), Journal of
Metamorphic Geology, 20(9), 859-871.

Key wards: Karasaki mylonite, Sanbagawa metamorphic rock, EBSD
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Coalescing detrital zircon geochronology and litho-structural

mapping in identification of MBT in Himachal Himalayas
Dyuti Prakash SARKAR"(Hiroshima Univ.), Jun-ich ANDO (Hiroshima Univ.), Kaushik DAS
(Hiroshima Univ.), Gautam GHOSH (Presidency Univ)

Deformation associated with faults are exhibited at fault core and damage zone. A prerequisite for
elucidating deformation mechanisms and fault behavior is identification of the fault core and
damage zone. However, fault contacts are not always preserved or easily discernible in outcrop
scale. In our current research, one such thrust contact from the regionally prominent Main
Boundary Thrust (MBT) of the Himalayan fold-thrust belt, India, has been considered. Large scale
mapping of the MBT indicate the occurrence of Proterozoic rocks in the hanging wall and younger
Cenozoic rocks in the footwall. The current study comprises the MBT near Gambarpul town of
Himachal Pradesh, India. For exact identification of the thrust contact, we conducted detrital zircon
geochronology and high resolution litho-structural mapping in the study area. U-Pb detrital zircon
geochronology using LA-ICP-MS of the nine sandstone samples indicate a sharp change in age of
deposition from 625 (+110 -780) Ma to 61.25(+1.2 -1.5) Ma indicating the thrust contact.
Considering the lithological assemblage and the age data, we have identified alternating lithology
of argillaceous and arenitic sandstone and the unified depositional age from ca.700 Ma to ca. 500
Ma for the hanging wall rocks. In comparison, the footwall rocks exhibit argillaceous to calcareous
sandstone and limestone, and the depositional age of ca. 61 Ma. The U-Pb age and litho-structural
data thus suggest the fault contact in the current study area is part of the MBT. The fold geometry
indicates the occurrence of non-cylindrical fold in the hanging wall, exhibiting intricate parasitic
folds in argillaceous sandstone and fractured large wavelength folding of arenitic sandstone. The
footwall exhibits buckle fold with steeper dip of sedimentary beds toward the thrust contact, and
gentle dip away from the contact. Furthermore, recent study of calcite thermometry (e-twin
morphology and carbonate clumped isotope thermometry) from the area have reported the depth
of the fault related calcites to be 10-11 Km. Future research in the study area might help to
elucidate the deformation mechanisms of the brittle-ductile transition zone that is represented by

the MBT.

Keywords: MBT, U-Pb geochronology, Calcite e-twins

Corresponding author: sarkardp16@hiroshima-u.ac.jp
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The physico-chemical evolution of carbonaceous material during low-grade
metamorphism of Archean stromatolites by Raman spectroscopy and
carbon isotopes

S. Kiran*!, M. Satish-Kumar?, Y. Nakamura 3, T. Hokada * and H. Ohfuji °

1 Graduate School of Science and Technology, Niigata University, Japan
2 Faculty of Science, Niigata University, Japan
3 Geological Survey of Japan, AIST, Japan
4 National Institute of Polar Research, Tachikawa, Japan
5 Department of Earth Science, Graduate School of Science, Tohoku University, Japan

Chitradurga Schist Belt (CSB) in the Archean Western Dharwar Craton (WDC), southern India is a sediment
dominated greenstone belt (3-2.5 Ga) that has undergone low- to medium-grade metamorphism with diverse
occurrence of carbonates including stromatolites. The present study compares the Raman spectroscopy of CM
thermometry (RSCM) and carbon isotope thermometry of the low-grade meta-carbonates to evaluate the changes
in the physicochemical conditions of CM included in carbonate rocks during progressive metamorphism and also
to understand the role of precursor material and host rocks in the thermal maturation process. Three types of CMs
have been recognized in the CSB; a) irregular globular or subhedral type found as inclusions b) aggregates in
grain boundaries c¢) thin and slightly elongated filamentous carbon found along the grain boundaries. The
carbonates with type a and b CM are consistent with RSCM and carbon isotope thermometry, meanwhile, the
carbonates which possess type ¢ CM has a lower crystallinity (R2 ratio = 0.35), when compared to type a CM (R2
ratio = 0.2) which yielded temperature of equilibration at around 475 and 535 °C, respectively. Contrastingly, the
carbon isotopes equilibrated at a lower temperature around 400 °C. The possible reasons for the inconsistencies
between the conditions of equilibration might be due to (1) pervasive post metamorphic aqueous hydrothermal
fluid infiltration, deduced from the lowering of $'%0 values of carbonates without significant variation in §'3C (2)
the negative 8'3C shift in CM from -8.5 to -13 %o caused by dissolution recrystallization following CO:z degassing,
lowered the crystallinity of CM. Here we reach the conclusion that the type a CM might preserve the actual
thermal condition and the bulk carbon isotope analysis is not suitable to the temperature estimate as it gets mixed
with different types of CM. Therefore, our results suggest that by evaluating the complementary relationship
between the physico-chemical properties of CM hosted in carbonates, we can constrain the applicability of both
thermometry. Further morphological and carbon isotopic characterization of CM using SEM and HRTEM is being
carried out to understand the structural and isotopic evolution and extend of preservation of the precursor material.

Key words:

Raman Spectra of carbonaceous material thermometry
Carbon isotope thermometry

Chitradurga Schist Belt

Hydrothermal infiltration

Degassing and dissolution reprecipitation
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Frictional melting process during formation of pseudotachylyte,
Sarwar-Junia fault zone, India
Jun-ya Okazaki, Jun-ichi Ando, Das Kaushik (Hiroshima Univ.)

FEEHIZ: va—FK¥XFT7 14 b (Pst) IX
Wr g o im0 ITHE K 9 % REE O BEERA
e iof%ﬁéhéﬁﬁa#ﬁ EYeEya
ThY ., WEEICH > TIRIK, 2y hU—2
WICHES D, %0)7‘_&)\ Pst i E DO W fE
EEOEM AR T2 EEREATH D,
. Pst 1T AR TR S D0,
HEFRLTWD LD~ A 1A MMIBE
LTW% Pst fEEn Ty Bz
Chattopadhyay et al., 2008) . 2515 Eﬂ?
TWRIEFINRAEL TWDHZ EEREB LT
W5, AR GE COWIE R E A 1 = X A
i, MEPEZES AR D30 DfRRERCE
MRZEMEDMER SN TV DA, BE L #Eim
BFENTUWD, ARBFFETIEZ, £ &~ F Sarwar-
Junia WrlgHr ) 5B S N I=FE i kaE
(36 ET D 2 D Pst B2 VT B
HRRBLER L SR E DR RN S T ZEh
DEEERIRE 7 1 2 & VM IR I fEE T o
BRAEAD=ALEHLNNCTHZ %A
& L7z,
R B AMBIZRIC B\ T, REA ORI E I
LT, FA772 Pst Ik (P-Pst) & K& <RI
4% Pst Ik (C-Pst) @ 2 FE¥HD ZHEHI 72 Pst
Wi 2 #egR LTz, P-Pst 13RS OWEHEZETE & [
OIS TR SN EEZDBND,
WO CIL, E B 50 Pst Ik ik
WAL FOAKBIZL-> TSN BEaD
BTRIMFLE L T 5, P-Pst O&MEONE
1L C-Pst Db D LD K&, T idmHEE
DFENERIELTEY  HEIEEN P-Pst T
IR ELER AR < % LT C-Pst Tl Agd
EEZBND, PstJRFPICZ 7 A M & LTH
STWAEEY & i35 &, P-Pst 13FEI2A
J, A THDHDITR L, C-Pst TlxZEh
HICAT, BER. WV EANELFEL

TWb, Mx T, BERICELSEEN TR
ERI.EELDOPst kT 7 ARELT
o TV, Pst TERFIC 524 I A
L2 enEZBND, —J7 5T P-Pst T,
y@@%%@i$t#ﬁ THICFEL TR

CZIUBIE AL RS OEEHIZ Ko TEAL
éw:a%%_ b D, 2 H DM DR
5. AN OREIEEIX P-Pst T 1400-
1726 °C.C-Pst T 1200-1300 CTh 7= &
EZoND, 12712 L, IETPHIRESC B ERO
BAKIZE DRSO TEEET D L EBED
BEFHELVERNEEZ BN, EEinb,
P-Pst & C-Pst [Z¥BIEE AL & el 28
WCTERENERINZEEZLN. FNH
DS 7 0¥ 2 IV T TH 5, ¥l
Wt E B | > TREES DI S, md g

WCHEEIN U TR = 5, Z DR, B
% S A7 AV N DR IE, C-Pst LV P-
Pst O Fnm<, REA, BV EAIXIZEA
CIREh U7z, Z Dk, P-Pst TIXHEAEWN
BHNEEIC LY, C-Pst LV blEDOKRE 25
WENIERR S, £ AL M bERRDRE
BosdaH L7,

F 2. TR T O P-Pst ORI
X, BEFOERBEYPEELTWL I L
NEZ NS, FEETRORERO~ZHE
((001)) DFHMIFAHATH S0, Pst ik
W23 <o T, A (b L< i Pst
fR) (AT A& I ERESI LTS, B
EZRD (001) IXEREBGA A 12 X - THE
ALTEY, ZOMEIIEFIZT/HIV, =
DOBIEFERN G, BERO (001) 2WE
E%@%ﬁ&bf@% Z O LTS
BRI ERE - S, BEENENTSZ L
2k -, ¥t W%EW¢TW$WﬁﬁE
IolktEILND,

Keyword: Pseudotachylyte, Fault activity, Frictional melting, Ductile deformation zone
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