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Fig. 1 Geologic map and location of the outcrop of the late Pleistocene sediments in the Kutchan.
Geologic map is compiled from Ishida et al. (1991). 50,000-scale topographic maps of the Iwanai and Kutchan
quadranges (Geospatial Information Authority of Japan) are used.
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Fig. 2 Outcrop of the late
Pleistocene sediments
from which samples are
corrected for diatom and
pollen analyses.
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Fig. 4 Unconformity between varved sediments and
gravel deposits.
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Table 1

Diatom fossils yielded from the varved sediments.

Name of species /

Geologic sample | Ecol. | D10 D8 D7 D6 D5

Achnanthes lanceolata Bréb.

Amphora |ibyca Ehr.

Aulacoseira ambigua (Grun.) Simonsen
A. granulata (Ehr.) Simonsen
Caloneis silicula (Ehr.) Cleve

1 2 4
1 1 1

2

Cocconels placentula var.
Cyclotella comta (Ehr.) Kutz.
Cymbella naviculiformis Auerswald
C. silensiaca Bleisch
C...tumida_(Bréb.) Van Heurek

euglypta (Ehr.) Cleve

Diatoma mesodon (Ehr.) Kutz.
D. tenuis Agardh
Diploneis elliptica (Kitz.) Grun.

Eunotia bilunaris (Ehr.) Mills
E. implicata Nérpel et Lange-Bertalot

—rN

E. paludosa Grun.

E. praerupta Ehr. 2

E. sp. 1

Fragilaria arcus var. recta Cleve 1 5 2 3
F. capucina var. vaucheriae Kiitz. 6 4 11 1 5
F. construens (Ehr.) Grun. 2 1

F. construens var. venter (Ehr.) Grun. 4

/:

pinnata Ehr.
F. tenera (W. Smith) Lange-Bertalot
Frustulia rhombo/des var.

cracssinervia (Bréb.) Ross

F Vulgaris 1hwaites

Gomphonema angustatum (Kutz.) Rabh.
G parvulum (Kutz.) Grun.

Hanzschia amphioxys (Ehr.) W. Smith
Meridion circulare (Graville) Agardh

Navicula clementioides Hust.
contenta Grun.
cryptocephala Kiitz.

detenta Hust.

digitoradiata. (Greg.) Ralfs

elginensis (Greg.) Ralfs
mutica Kutz.

pupula Kutz.

riparia Hust.
stankovichii Hust.

striolata (Grun.) Lange-Bertalot
tuscula Ehr.

Neidium amp/iatum (Ehr.) Krammer

N. aubium (Ehr.) Cleve

Nitzschia amphibia Grun.

EE IR R R LD

N. clausii Hantzsch

N. inconspicua Grun.
Pinnularia borealis Ehr.

P. gibba Ehr.
P..subcapitata (Ehr.) Greg.

P. subrostrata (A. Cleve) Cleve-Euler

Rhoicosphenia abbreviata (C. Agardh) Lange-Bertalot

Rhopalodia gibba (Ehr.) 0. Mull.
Surirella minuta Bréb.
Synedra ulna_(Nitzsch) Ehr.

Tabellaria fenestrata (Lyngb.) Kutz.
Tetracyclus rupestris (Braun) Grun.

[s+] @ S} =} S}

Total valves counted

(x5) M 0 0 0 0 0
(x4) N-B 0 0 0 0 0
(x3) B 0 0 0 0 0
(x2) B-F 1 0 5 1 1
(x1) F 99 100 95 99 99

Total 100 100 100 100 100

Index (mean value) 1.01 _1.00 1.05 1.01 1.01

#92 (Fig. 4). —J, RBEHEE FBOh~HIP» 5
FRHEREY) £ CICIZHIFIBISIERD S e,

Heia o it o B URHI IR HERE Y 20 S BRI L, AL &
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DA D [FIE - fRAT O 5k 13k L11E 2> (2010)

JIFFRET, #EEi 1,000 504 A uEmeE T 1

BHZ S Z 100 flil {4 2 Higic v, ik & RKkoE &

DHZ & 7 B3RS (gL, 2018) %Rk,
Wt O FEHIRE 1 L e D SFRILL, FRzk D

P2 ~Pl4 o 5ikktTcdH 5 (Fig. 3). AU L #E ik
BT o) ©h 3 (B, 1990, 1994), 12 cc D

FAEHZ 10 % KOH %2 3F & 1 BRI Lk, miis ¢

105 y m I EDfE2E LKIET 2. HRHET READ
PrEzGE, BB & D/ WRTFZ2 D By 22 gUeHc A
U 7368 2 I 2 A PCE MR 2 38 L7z, IS, &b
ADIBISRATZEEB Y Z D BRE, 742 b U > AU

i E HEAL RSB EIANATK TIEM 2 1% 08 M E AR ©

D EMEL 2%, V) yEY—TRAIAL NI T A
FIcE AL 72, FSEE 1,000 5 0 49 F G2 i EE ©
i, fEmelar% 100 ffic 7 2 £ o8z, MYk
DN CKE, 2012) IZHE> TaoskL 72,
EES L CIENOITER
PEHL L 72 EEBRI3E & A EWRKERT, I
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Table 2 Pollen fossils yielded from the late Pleistocene sediments.
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S A 5 1k ¥ K 4 fif O Fragilaria tenera (W. smith)
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comta 390 % % 5, WIN b MEERKERED
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comta 1% 80 %, \»§ b MK D Navicula
striolata (Grun.) Lange-Beltalot & Fragilaria capcina
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Abstract

It has been suggested that the Paleo-Lake Kutchan spread in the Kutchan area
at the late Pleistocene. In order to investigate the detail geologic time and areas
of lake deposits, diatom and pollen analyses of geologic samples picked from the
late Pleistocene sediments, which outcrops to the south of the Kutchan downtown,
were carried out. Diatom analysis yielded a lot of planktonic freshwater species
reconfirmed the existence of the Paleo-Lake Kutchan. Results of pollen analysis
show some lower temperature compared with present day. The lake deposits may
be assigned to the Makkaribetsu Formation, although further dating studies are

necessary to confirm the surmise.
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Table 1 List of diatom fossils yielded from two geologic
samples, D-no. 1 and D-no. 2, of N8-1 coe.
D-no.1 D-no.2
Name of species / Geologic sample | Ecol. | 24.4 24.3
Cymbella naviculiformis Auerswald F 1 1
C. silensiaca Bleisch F 1
Eunotia faba (Ehr.) Grun. F 3 5
E. glacialis Meister F 2
E. praerupta Ehr. F 7 4
E. spp. F 2
Hantzchia amphioxys (Ehr.) Grun. B-F 4 1
Navicula contenta Grun. F 4 1
N. mutica Kitz. B-F 2
N. bisulcatum (Lagenstedt) Cleve F 1
Pinnularia aestuarii Cleve F 1 2
P. borealis Ehr. F 50 54
P. gibba Ehr. F 19 14
P. lagenstedtii (Cleve) Cleve-Euler F 2
P. microstauron (Ehr.) Cleve F 1
P. subcapitata (Ehr.) Greg. F 1
P. sudetica (Hilse) Peragallo F 3
P. viridis (Nitzsch.) Ehr. F 3
P. spp. F 2 4
Stauroneis anceps Ehr. F 4 1
Total valves counted 100 100
(x5) M 0 0
(x4) M-B 0 0
(x3) B 0 0
(x2) B-F 4 3
(x1) F 96 97
Total 100 100
Index (mean value) 1.04 1.03

M: Marine species, M-B: Marine to brackish species, B: Brackish
species, B-F: Brackish to freshwater species, F: Freshwater species
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Fig. 4 Correlation of N8-1 core with two neighboring boring cores (HU and GSH) ,

Pleistocene to Holocene.

and sea level curve for the late

The coring sites are shown in Fig. 1. Geologic columns of HU and GSH are after Sagayama

(2007, 2014). Toya: Toya volcanic ash fall, Spfl: Shikotsu Pumice Flow deposits, Spfa 1: Shikotsu Pumice Fall deposits 1,

B.: Brackish, F.: Freshwater.
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m & Fific Toya 23 E 9 % 2 & %5 MIS 5d ~ MIS
5b, VERE 25.05 ~ 24.13 m 13X E bR 3 Bil) 5
MIS 5a, VEME 24.13~2.70 m | Spfl ZHfE§ 2 2 &
7225 MIS 4 ~ MIS 2, %[ 2.70 ~0.00 m1Z MIS 1 &
feE L7z (Fig. 2).
N 8-1 OJEMHELH TIE, BEEHK 3 m ICHAEd 2 Spfl (£
X 40 cm) RAEFBLTwB I N T3, HLRdRIX
Fliz 32U o4 2 cBlgcE, Spl DFKSHBIZIEE
R ERAEL TS, —J, N 81 a7 CIIEARSIHIX

oY AR };%p% BRGBOBEO TR H Y, 58
DB DBITH 5. £, WEREHO RO KK (F
J£19.73 ~ 19.60 m) 1ZWIKRIFTH 2 Z 6T
km' @ﬂﬁﬁ‘l'izﬁ%z%n SHBROBETHRETDH 5.

2, AL R HHERE ) D HWETREAR IS D\ TR 5 5.
/J\um 2> (1956) (&K RHRRIK D> & ALIE S R Hi e
YO X3 AKT60~70 m & L, HHEREOET

WV IE 2 R L T 5, (LEa (1965) &, ALIE
FIRHHERY OE & %2 50 m it & L, FHERYE T
TRHRSLTRRE SV b OMEET 5 2 L 2RO T w5, AL
EHRHIHERE Y & TR LI RE > L b DB R ALR N O
R P CEREE 54 m BB,  Fe Ui CTEREE 45 m 2 T,
TEZIE-30m~—37mTH5. N8-1 a7 i
il AR 09 1.7 km ALPE 516§ 2 HU TIEEE —
38 m iR ICIE K 2 m DIREPLIRRE R 23, U <
GSH Cl3fE — 35 m AZICJE S 3 m DJek 3z
FruE L, FEOEE—-30 m~—37 m &1ZIEHEL
HETHL LD, INSDORKPIBRET LY, 6
BEBDRG L1312 IEARTICE R S 5 L EZ 5. HU T, Y
106 ka (MIS 5d) &Ko Toya DFEEIZ — 22.98 m T,
LRI B R 1 1Z Toya X )il <, AHEREY B
JEDORHRIE MIS be £ 72132 DATE Bhin s,

2. BEHMbE MIS 5a Hi0EER

N 8-1 a 7 fif Hil #h s > AL VE /5 © HU (I 111 1% 2>,
2007) & GSH (kil1E2, 2014) T3z FkE T

% i~ BT HERE ) 23 SR B3 5. HU 12 1d Toya (106
ka) & Spfl (41 ka) DJEHEIHERINTEDH, GSHT

FESAREIFICIESC HU Lot 5, iKILIKD
JEYE I HEE ST B (BEikNE 2y, 2014), 2o 3
RKOXR—=1) v 7 OME % Fig. 412”7, N81D

Toya JEHEIZ G — 27.40 m T, HU O & — 22.98
m AR 4.4 mAE <, B E L TRBERILICE T 2
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Wb,
55,
AL IR M HE RS 13 VR FE 25 m AH IS D & 72 1d >
)V oEEBAEL (LEE2, 1965), Zhz#Eic b
TicXarEns (I, 1990). N 8-112H T HEHE
24.48 ~24.13 m (##& — 7.88~7.53 m) ITHLIR>
U A, HU IR 27 m (B — 15.98 m) fHEic
EZ 13 motitrznzn@odon, ool
HEREY) X Toya & Spfl DIFRAEFEHED IZIFHRICAZE T S
& H S RO HERY) C, I, GSH OVELE 27 m (F
F— 15.10 m) fHEDOK - F TAFEHAIEBITE 2,
o 320 R =Y v 7 olREHEEY > & 3w
WEEL, SHHS I L7ZERICN 8 - 1 TOHERTERE X
WA TRET 5, —7, HU DRt 6 13ifE~7"KE
MY 16 7%, POKAERZS 71 8T (BEkiLIZ2>, 2007),
GSH D5 Cldifp~7"ok A fdii: 11 ~ 23 5%, H"~%K
AR IE 70 ~ 84 7RPE L (B2, 2014), wWIh
SRS IR E O VFUKINBREE 2 R (B L11Z 2>, 2007,
2014). T7bbH, BEEOWEAKIE HU S GSH £TiEL
TWZboD, N8-1 FTIREEL o/ tEZL S,
BT T~ e ik 22 il Geiig, 2015) 1
KU, mAKE N RAEFDK I o MIS 5e, MIS 5c,
MIS 5a &, SEfitto MIS 1 ¢, Toya & Spfl DRICH
9 5 L0 JREHERYIE MIS 5¢ % 7213 MIS 5a 12 H#f
ML LHfETE S, AR ORRA MIS 5¢ (105.6
~93.6 ka ; filj&, 2009) OFEIEMETE L, Tnt
Spfl (41 ka) D) 6 JTEROHEREY DIE S 1345 m
DHTH B S MIS 5c DHEEMEIZR L, FHEREY
IEIMISbadbdEBbins,

N 8:1 a2 7o MIS 5a ODHEREYTH 28RS L+ D
PAEREENER — 7.70 m ©, RKOHERBREEZ /R L, [
U ¢ HU % GSH @ ki 12 J# 1359 — 15.50 m T, ¥HKk%
AT ED S, BRFOWEHE I — 15.50 m & — 7.70 m
DOFIChIBET 2 L SN 5. iz, HU S GSH DR
TJED S P L 7 AR WE~ VUK OGNS v 2
&S ABDWFKDITA L AR R E O HERERE T H
2 EDHANND, D, Kt EHERT YR O HE
FEEER— 15.50 m X D& T BAL, ThbbiEE— 13
m &I HAE L T 7 £ 2 5 (Fig. 5). HTH (2003) 1,
W RS A A2 Z B (Shackleton, 1987) 75 13 MIS
5¢ % ba DI EHFHE 12 & HITEE - 20~—256m &
AL on2b00, 7TAVAYL =9V A4 A FiE1—
AY L — DN TE LN TOEE— 15 ~—
18 m (Richards et al., 1994) %, »\ILAX K Z2DOEH
—13~—18 m (Gallup et al., 1994), A F D&

F 72 1321 0 BR[| D[ D AT REYE 3% 2
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— 13+2 m (Dodge et al., 1983) #EE L, MFEHE
w7 k7 A5 (Ut - BHTEH, 2001) Tldw 3o
R R — 156 m & L7z LT WS, AR
&, SEOHEE LS & 1EbT 22 mAET, 12IF
—HTBEEZD. nk, REMBATRICO W TR
L2770 BARNERBLEWI L6 ERLTEST,
Wi DT — Y DI EEZ D,

&bbic

FRPEEF L T 1234 § 2 HIEFT~ e B o g e
HERSBREE OISR IC & > TRILKIHT & BRI HT I A H 75
Rt BT, iz Toya & Spfl 13U R 2 e T 2 8
J& &, Ziuc MCHEEMRR I IR, BT
ExRMET 5 2 & CREENICHIEREEIREC 25 LB L
5.

KD EXOMEY Th 5. 1) HRTIX ck
X 44.00 m DN 8- 1 a7 (FLHATEHH~ 5557 tH HERE
V) DRI N, FHERY O )y L HERBREL O fRH o
72 OIS KUK AT HT & BRI T 2 4T - 72, 2) KILRSTHT
TIIVERE 43.58 m R T 10.6 J5ERTREIR D ER KL
JK (Toya) & FFEE 19.42 m Bits TK 4.1 HAERTE O
SRR THERY) (Spfl) DOPRTEfEHEZ ZE L, FEEET
HrCIXREE 24.35 m §iitE D > )L b CIRKISELE % iR
L 7. 3) ALUERIRHbHERY) O HERS B4R 13 MIS 5e % 7%
FENLATEEZ SN S, 4) N 8-1 LB LA
BUH: (HU), MR8l (GSH) & o gt
& fiv, MIS ba & L 2 TR EHER Y O HERBREE 2 Sk,
4R O it T VAR — 13 m miR & HERE L 72,
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8 1 HEFM AL S5IE NS - 1 a7 D% L nEITHD
WTHH L TR E, /N RS I 3R
NDIER > T2 \viz, Bl A e 2ot
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DiTbi, WEYRERIC X D RREWET 22 LITE
7o, KILK AT S BE R AL O, BRI 13
RIS B8 7 4 — L FRER v & — iR O
Mgk & MEE 2 ML CiFo>7, LTS L LT E T
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Abstract

In order to elucidate stratigraphy and sedimentary environments of the Pleistocene and Holocene in the
Ishikari Lowland, we carried out analyses of volcanic ash and diatom for a boring core (N8-1) of 44 meters
long obtained from the Kita Ward, Sapporo, central Hokkaido. Results of volcanic ash analysis show the
geologic horizons of following two late Pleistocene ash layers: the Shikotsu Pumice Flow deposits (Spfl) of ca
41 ka in ca 19.42 m depth and the Toya volcanic ash (Toya) of ca 106 ka in ca 43.58 m depth. Diatom analysis
indicates that silt bed in ca 24.35 m depth of the core deposited in fresh water environments. Meanwhile
the analysis of clay beds, being correlated with the silt bed in neighboring two cores, HU and GSH, shows
sedimentary environments brackish. It is inferred that geologic age of those muddy beds is MIS 5a by two ash

layers, Spfl and Toya, and maximum sea level of MIS 5a stage was ca 13 m below the present sea level.
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Visiting Deccan Trap -Report of travelling in India in March, 2020
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3=

2020 4F 3 HWIfUIZ, A4 ¥ FlED L v N DI DT
FREPSHPB SN, ARFOMBELBLE L2 L L,
AR T vER LA OMEOMEZ 15 2 L 23T
oo WMETIE, ZoORBlL, W - AR, KILRES O
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Fig. 1 The headquarter building of the Pune University. This
building is also used for the ceremony and was formed of
mostly Deccan Basalt.
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ToNBTFHEERD ).

Fig.2 The building of the Geology of Department (right
hand side). Zeolite Museum will be built by this
department soon.
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SINGING ROCKS

at Symbiosis International Upiversity Campus, Pune

3 Thigale and Duraiwami (2015) 1< & % G-F4E Singing
Rocks D,

Fig.3 The cover of the atlas “Singing Rocks”(Thigale and
Duraiwami, 2015) published by Symbiosis International
University, Pune.
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Fig.4 Map showing the location of Deccan Plateau and
rivers and ranges of India.
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Fig. 5 Landscape of Deccan Trap, a View from the
outlook at the top, b. Deep forest along the river,
indicates the high porosity. Therefore, new lavas
flowed along the valley.
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Fig.6 a. Lava lobe and oxidized AA lava. b. A massive

lava resting directly on underlying lava which did not

contact with air.
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AR 2 (2 EREE S 5 5 1000km DL — b T, HUEH
B EMBHRIZ T2 o 72, B2 H I3 1993 429 H
510 Higo 3¢, kX REE L TF v N—F A bp
KEFENS 2y UL B X OHIER o RN E H
MELT, 7Y 7775 =vall, /'Yr7—1H
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ZONBEMBOHFEZ 2T~ 2 b I M, 7P
7 — MM TR o7, TS OB TH S i
Bol MM TO L) % bDTh 2 (HEHIED, 1993).

1) P4 — b IUIROWEH HL2s & 800 km #ffd 72 s
EINTOR7NY T, BHIDEHOHERY &%
Z 6N 5 KIHEDREEMEFKRLL, 7h v ibkXRA
D ITDPEA— FLUARICIR S 200 2 E DS s -
7o, F7o, BORXIE OO HRISE W 7 B — Vil T
b WEHHIRFIC 22 AR L s L 72 & D DYHERE - W84S L 72
BT AEDEEDTAAET 2 2 EHMHIL T, kK



N}

DM ITEA 7 < LB BEGFHTYL 1T, Lob AR IC
Dl THEELZTBBERD 5 Z L b o,

2) g

3) F=F T HEOERBEOH A TIE, HED
IR & FEAE DGR EICE) ) 2 OBIfRICH 5 2 LA
HHAL, 74 v kKA OIEBIRIAIC 2 Jim ol H
RVEEL TR I EDPHMPIC RS, F, TNFET
A7a (LA HOoBASRKRE Shiaz kbl

7 a. gl ERCIEICRIT L2 b @, b HD DEkE
SERICEH Wb D,

Fig. 7 a. A exposure of feeder dyke extended to lava
flow on top, b. A feeder dyke intruded into the
previous lava flow. Notice that finger structure

showing a branch in the middle.
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8 AV A Hid Sanjay Gandhi [ENZARIC & 2 1A%
JEPF . a. Kanheri Ji% No2, b. AU { Kanheri i o
KD 6 ZIEE O KN E S ISR & 7 A GRIEAL

Fig. 8 Buddist heritage at Sanjay Gandhi National
Park. A. Kanheri Cave No.2, b. Rock sculpture at
the same. These rocks are not basalt lavas, but
basaltic to andesitic pyroclastic rocks.

T kB AL, WG 2R X VA O 2 B H SRR S T,
Ak, KA~ OEARKRTIED 528, WEIRD
Ebol-ofbaicior 2 EHSHAL 72,

THhYBREZREDWS DHDER

TAHYEZRAIFEZIH 10m O LIREOEAELD
oD, ZOFBIZATY TIREZSTWS (K5).
O IIEARONE T, EFIC? 7IEER /SR A K
A AP CBE D720 CBILL T 3,

2, BELBE

Th UK ZIREE, BEETHEBLZASERETH
D, RO ER O &R (19700 1k 3 &, 1L
ARV LTA FPROXRAT, —K—-KDOEEDT
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a. Sanjay Gandhi [E[3\7Z3H Boravari ¢ Dahisar JI|

9
RIZBI L 2 PeRIES , b, aovr—m—7odhh» 5
drain out L7ZRDEROER—1— 7"

Fig.9 a. Exposures of the pillow lavas along the
Dahisar River bed, Boravari, Sanjay Gandhi National
Park, b. An elephant trunk which drained out from
the hollow of the previous pillow lobe.

Yo R 313 30m, 45 1500m 12 L7z & v ),
Duraiswami i+ D 6T, G4FFDE Z 13 1800 m T,
fERE D LICHEER > T2 L), HBFICHE TV
BT, 7774 MUL 77 73 (X 6a) I
BENBOEERDLS Lo Tni b, HREH EALIC
X 2 K5k 7 v v 7 (spheroidal block; [X] 6b) & H 2
5. HRTIEEQERE(L & WX 228, 5, “ v
RYR7 YL E I RE EEZEZ TS,
3. &k

BWAEICIE, ZORNS EIEREMRPE VTV 2 (X
7). TNHRIFEALBRALHEEHETHY, BFh ORI
NL72HD (X7b) RELEDIBEEEEN>TDEHDY
RZ% (M7a), ZORMIXREDT7 4 —8—ThH2).
A DRI S (1993) OFE T MK S w2
FERINTw 2, AIRBEOTE T, RO EIR &
JLEDEMRDPHTNY D 2 VEIRICH 5 5 LTV 5,
SREAEL AR, ZoaK A DR KED 5 \»
EFTIEES>72bDTHA).
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¥ 10 a. Makki Sami & A & B8R & A THRET 2 KW
TORERE (M5 TED S A NEIC - REGEA D
Moneteiro & A, Draiswami i, FIE:HEH, 1L,
Makki #:5&, BEF+ZA® Makki Sami K, b: Fwio
Cavansite( NP7 L% &L ) TT A Y XRAICRED

Fig. 10 a Group photo at the front of the Makki
Company (from left to right; Monteiro, Draiswami,
Wada, Yamagishi, Makki President, Makki Sami), b.
Cavansite showing blue color representing Deccan
Basalt mineral.

4, {hEREZ

4V Pk, AHEOFEHEHTHY, 7 h v E R
bOBRAER S L HH 5 (T g v FoaEE
i 11 B P A AR A in T v @R https://www.
travel.co.jp/guide/article/5773/, 7% &) 2%, 4
LY NAHIIZH B Sanjay Gandhi ESZAEOHICZH B

100 LA o Kanheri i & Z D REAIC, Z2D»L D0
ERZZEPTER (W8ab), oDl hl

DAEMUE, FoohT 1 e s fdon 1 1 itz 2 TR
fESte, AMBDHDD5i4b D £ TR TIABET
HD, INEDELALTHVERE OB DS Ll
AREEd IR, XKREDEE TR, KREH»6
LA O KL S CRIBRDOVRES 2 8\, RO
BRNBREKIZE 25D TH S, D VEVD, HAD
&) ICHiBlZ EDEINH D <, BEUCA P EK S 7
DTHHYRT VDL Lk,
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Fig. 11

waHE 4

T VRO T XY - iV, a @R E A S EEICRA L 72 (A7 — Vi3 Babaji 1), b, 74 v EEILTER O/
BB~ O (RENEWIGE ), c 7 v IR O MmRET O &R, d. INHBLRE OMSRE D by 7Y v 7
&N DM R Y R,

Landslides around the Deccan Trap. a. Small scale rock fall along the road on the plateau, b. Small scale slip on

the top of the Deccan Trap, c. Opening crack on the top, into which surface water penetrated in the Monsoon rainy

season, causing the toppling of the cliffs like d photo.

5. thIRAE

TH YRR E A ETRETHE L 7238, Ay oA
f1E T, #\WifE (submarine environment) 12 X ik
WEDHINTHIRESEZ R L7205 5, K9 IF
2 v N4 T O Sanjay Gandhi [E 37 23vE @ Boravari /|

(Dahisar JII D) ICHEB L72b D (K 9a) ¢, »—7

BiEnEnveihrn—u—70EAKT, ROBRD
bOBU—T7 DL OMELIbD (KIb) bR S
(Duraiswami et al., 2019).
6. XREDZERICRE Ui
TAVERZLREICIE, ZOERICKRLZEL W
B L T, Makki . TikZznos %z
AREL TWw 2 (K10ab)). T s DAY I
1%, Calcedony, Agate, Calcite 7 & @ & 1 D 1Z D>,
Apophylite, Okenite, Mesolite, Stilbite, Heulandite,
Cavansite, Pentagonite 7 & D D3EL Wik H
%,

INHRVINGXRED R TE RN (F

24

<) IR L THEEL b DTH S, LI,
Cavansite, Iz EH OO MT, THAVEEBEEOLD L
VI, DI Makki ¥ A2 6 BRI ANTREIC W
o2t s, wERIC, JEREVERICHFE L 2. 2 D,
Makki & A5, -5 L KE7% Cavansite DIFEA %L 7
W4 2 LHEifgE2H > %, F72, PUNE K22 D Geology
of Department TIX, AW %2 @T %572 & W»
7.
7. EEEHTARD

AV FOHT XD IZOWTOWYIE, FEicf ¥ Fe=
7 ¥ T X S FE ST % (Shantanu Sarkar and
Kanungo,2017 % &) 2%, kLT, 1 v FRENET,
Duraiswami and Maskare (2009), Maskare (2019) 7
EFH VEBRKREIC» PO L7 FAT74 FO%Ed
HEATELEITHS, SHD R TIE, Duraiswami
i+ & Maskare fE23ZEA L TL Lz,

7 VRO O Y] I 3RS O B (X 11a)
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110.30 am

moet googhe CoMVEDC {xhh sd

12 2020 47 A 22 H web ffilE DR A Y —,

Fig.12 Webnir lecture by Dr. Duraiswami hosted
by Prof. Gurmeet Kaur of Panjab (Chandigarsh)
University.

ML H A2 720, INEE TR, REtaoadb L 2zEh/h
BB T XD 2L Tws (X 11b), F7z, XE
DREAHETIE, BHHBEIFVTW»T (K 9c), &
26 by 7V LTV T (K 11d), WA
IZWwizs X957, ZogalE, 6 A5 9 HOMZERIL,
1 H 1000mm DEMR D H % K7z 2%, K HE %
WAT (KM 11c DAMNSREEDIBSG A 2 5 ), BB
WKAD Ty (K11d) % &2 ALESH,
WEML LT MRS I B EHE 2 E IS L v ).

HEME

SRoOFHMTE, v F FhVvaERIKRERZO L L
BOREIETwELZVE, ENLHEFS L sEliei
BFWE, IR - FEEICEML 2R Th o, 7
FRFICBHARANDHIEAE T L CHIL T2 L
W7Dy, TAVERIREICOW TR, Rk,
1970 4EAR & 1990 AR Y IKF o HLE A T o B IR — 1
T &%, WAROTRAXEME - Aehd—BB,  EHME AR 25
EPHEREE L TwEY, LIS RRERHMIL
HADHE R IZFAFDH TS L, SRIOHE RAET—
BRI o 7DIF, FES LWEBOTH v EEI»
PICHFGEPEICERINTE ST, FLTIA /=72
—O bV DIE W, ZO#H % Draiswami &4
HOTHAL S, WEICHT 24 v FADOREZTI DT
ERwr W) 2 EThor, Y, SMTPETHED
T2 PEDIGC JEMEYEZ) TRASIMFEDTF
£0F, WEEE, A= N T —<ThokDT, i
MO INEBBIMTE R TERETho . SED
A ¥ FEiDS, BEASEVOBKIC, 7TRREEILK, H
2 LIRS & OWFZERIRD & 5 ) & RUTENTH
%, £, v FOMETH 523, OVEICHKHDEH
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2020

AL E5ET 2 KR KILAIZE2 ) http://kazan.
okuyama.co.jp/ bHH, 4 ¥ FED I DTEHDOLZHRH
fRESINNIEHLTh 5, Lk, ARERF D 2020
7 A 22 Ho BRI 407 10 KF 30 202> 6 2 IR I
H7zoT, web 2 X Z5RES (GEAf: Duraiswami f#+:;
LY R BT B Al & HEE Al oK R KRS 5
Panjab k%% (Chandigarsh) Gurmeet Kaur %o 1)
MBI NEZE LML 72 (K 12).

I

SHoA v P fTich7D, Fillaar 4L R
(Covid-19) DEJEDIZ L D Z AT, ¥ ¥y Effia v
DEN—KRERICIZHL ZOALE CHE WL EF L
7=, B, 7% K%Y Duraiwami i1 & Z 024
FEAICIZIBY) TSR0 FLTOREERECHELZRL
9. 7, MELEEICE, AED S EVIEICH
7o D EG R E, BT WREER D Fo T/
72E, RDMZ 2 EICHEHL 7,

51 RAsCHER

Duraiswami, R. A. and Maskare, B.B. (2009)
Landslide Hazards along the Patan Lateritic
Plateau, Western Ghats, India Gond. Geol. Mag.,
24,91-108

Duraiswami, R. A., Jutzeler,M., Karve, A.V.,
Gadpallul, P. and Kale, M. G. (2019) Subaqueous
effusive and explosive phases of late Deccan
volcanism: evidence from Mumbai Islands, India.
Arabian Journal of Geoscience 12: 703, https://
doi.org/10.1007/s12517-019-4877-z

BRI 12 2> (1993) 7 A4 ¥ PR KR O A I IESE
SCHRE BT e R 3

= (1970) A ¥ F « 72 v @R o XS —ist
EAHRE, M= 2—2 No. 195, pp. 1-19.

J=¥/N (1974) 2 RA v F 774 vE AR,
W = 2—2Z No. 235, pp.46-61.

Maskare,B.B
landslide hazards along Lateritic Plateau
from Western Ghat, Maharashtra, India. PHD
Dissertation of Savitribai Phule Pune University.

Sarkar, S. and Kanungo, D. P. (2017) GIS Application
in Landslide Susceptibility Mapping of Indian

(2019) Geospatial mapping of

Himalayas. In Yamagishi H. and Bahndary Netra
(eds) GIS Landslide, Springer Nature, pp. 211-
216.
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Thigale, S.S. and Duraiwami, R. A, (2015) Singing
Rocks at Symbiosis International University
Campus, Pune. Symbiosis International University
Campus, Pune. SYMBIOSIS. 142p.

Absatract

In the beginning of March, 2020, | was visiting Savitribai Phule Pune
University, Pune, India, because of invited by the university , and
going to the many geological sites of the Deccan Basalt. In this
report, | introduce the landscape, variable occurrences such as lava
flows, dykes, pyroclastic rocks, and related landsides, and Buda
heritages. In addition, the precious minerals formed in the cavities

in the basalts are introduced.
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BE JejuBOIYAN—V %

EE 4

1T -2019 £5 12 B7 Y 7 #Husi At E

F2 (12th_ARC of IAEG, 2019) &L T
IEEX" - Dou Jie?

Visiting Geoparks on Jeju Island, Korea-Participating the 12th Asian Regional
Conference of IAEG, 2019

Hiromitsu Yamagishi" and Dou Jie®

2020 1 6 H 29 HZAS
2020 49 H 10 H3Z#

1) A E e v 5 —
2) KRB iR

Keyword: Jeju &, ¥ 4 8—7 |, KILHWE , 4 — P HEREY |
57 4=

RBEIAN—VDHYE

1. 2FBMOBYE

FHESIE, TOTHIT2ET LIChfEE NG, 7Y
7 DIGHME OWFZEE - Bl 2345 £ 2 FEFERE (55 12
[\] 7 7 Ml I s 22 2% 5 2019 4F 9 H 23 — 27 H -
HEE Jeju K ) iz L 72 (K1) SR HRICE 4
7R Jeju B og0 B S, 2R EOMBORE

12" ARC of IAEG

2019 429 H 23-27 HcuEHE Jeju ¢, 5 12 7Y
7 HIs G L E 72 2% (12th Asian Regional Conference
of International Association of Engineering Geology)
2pAfE S 7z L Jeju HiE HEHT LW AKILNE T, &
RPN 2R T OMR A =712 FR I, % 3
FRICZ 5 THL DA N— I PFEIET 2 . ZOWRET
&, SR A B 7y 712d LD Jeju Boffint ,
FICEMFIZHIL 20w 2D P F 85— 27 D KL
HOBHIZOWT , FEHESDEMRZEOTHNT 5 .

#k 7L Booyoun Jeju) CTHME X 47z . IS 7 Y 7 sk
225 400 AHBEL 7L 2T, W < D0 h O S
EX K DRI E R A Y —CHREI N DIHRFEER
37—t REicahnTHEMINLDY, Z0FE
7 —<ld 1) WEHIY, 2) afali, 2) EEOTFH
ERAT (EH 613 2 Doy Bl TRl ),3) bl J0 A AT
4) BEELK, 5) by R FLDEHEMRF, 6)
ISHHVE 2 B BT o (VEeE—trkeyy v S,
Fr—y, L—¥—GHll) ZEDFHTH->7 . 2D

12" ARC of TAEG

____BooyoungVe|l Hotel&Besort Jeju-dslant Republfic offKorea [Spish Kefea)
- A o
23 Sep20i9MVon)~2ZSep 2019 (Fri)

X 1
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%12 [0 7 2 7 S E S KD R 2 ¥ — (http://www.iaegarcl2.org/).
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2 Jeju BOMEX & WX 7 £ (Ko and Ymu, 2016),

Jeju BDHbE

1. Jeju BEDMEBE

Jeju BIFFEE O O EITAIET 2 KB TH S .
D EIFAREN HGRKILT, %726 2 g & AL
WL 72/ A2 29 % . P 73 km, #dk 31km T,
M 1,847km2 IC 2 5. 2 DB OHE IZ > W»WTiT,
Woo, Y.S. et al (2016) iIc k% &, LT LI I3 n
TWw3 (X2).2%h, Z0EIXFIC 80 HEHTID»S 37
SRR KINEE DGR TH O, FELRF OB K DFLHRD &
% L) DIEPTIE R

DO BIRXRAE D S HIrE A < 34 L, Mt Halla
(43, #Em 1950m) H3hiZz & L, B4xfkic 360
il volcanic cone 23{ET % (Sohn and Park 2007).

Lo L, RIEDES ICE~ 7w /KAKERICL 25 7Y
v 7% 7 a— (tuff rings and tuff cones) 7> 5 fik4G
S Kl EY e BE 2 HEEY 23549 % (Sohn
and Park 2004: Sohn et al. 2008). Z#5 OHEREY)IF
PSR D EMEIC B 1) 5 KBERGD OKDSEVEITHEE L 725
8 o 72 % ,hydrovolcanic explosion 235 ) 4 ») T
KUTEBPIRE -7 2 L 2K T 5. 2F 0, WL
hydrovolcanic 78T, HIHICIZESE R OMEE) IC
BAT L, i I3BE EOBEIRAKIL & 72 > 7 LKL
B & 572 3 shelfal H§IkKIL (shelfal shield volcano)
EEBEINTVS . ROUMBKTEIND, HEVIER

28

B 8 2 Pt KLtk H 2w IdFEKIIEHERE Y O
LICHEAEL 726 Ly . B AIC Jeju B2 20D
i, 29 L@ KEDE CHVE D 72 |, HKE e
KT RTHEI KR Z > T2 . Ls->T,1960
FERDEK , BT L2 TAKROR—=Y > 708 6T
W, FEOMEOHREE BT & .

HEBEOMWE It L EEEOKILET, ¥ 2 7fh
oHMfICH 2 . 2h o 2H ) WEIREEIZES 70-
250m ¢, KILFEE) O Hif 12 RPER I HERE L 7278k R
AEMAEPRETHZ L) . 2 EE-> TEE 100m
DRIEH D KWEE (~ 7~ KREKIBER I L %) ik
DEELHEED D > T2 L) .

2. IAN—=YDMEHE

Jeju B3 B AR LR & 2 2 2 a Dty A8 —
7iEHES N (2014) , FHUC O — AN F =T H
20 FEATEAET 5 (X 3). FMBDERATED K — L=
k2L, CORIF THMAKILMIE & B &R 2 2,
ERfEsHRMEAR (A A =7 )Ths . 2
5 DO 122 T ,Woo, Y.S. et al (2016) 7344 DT
ZLDLTOX I AL TVS . £T, RN 7 Halla 1L
(M3G) EDHLIZH Y , Suwolbong tuff ring (IX
SAKHIE) BKERBHRIZE LTI HMsNTVS.
Sanbangsan Lava dome ([X 3B [LEIL) I3 EE %A
A =247 ,80 TAERTICHR S gk 395m & 5 .
Yongmeori Tuff Ring (X 3C #&UH#ER) 13, WD 2
5 DKRELIBEIETTE LML TH D , Z DWIKIGHE)TIF
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3 Jeju BOY A NN—7 OAER  (FFIMEEAH: « S 48— 2 https://ijto.or.kr/japanese/?cid=12 Xk b ),  A.
Suweolbong Tuff Ring (7kHI% ) B. Sanbangsan Lava Dome (IL&ELL ) , C. Yongmeori Tuff Ring (EIEERE) ,
D. Jungmun Daepo Columnar-Jointed Lava( #FiREi3E ), E. Seogwipo Formation ( V§/fififE ), F. Cheonjiyeon
Waterfall ( KHijifi ), G. Halla 111 ( #%%1l1), H. Manjanggul Lava Tube ( A3L% ), I. Seongsan Ilichulbong Tuff
Cone (JILIHHIE). F> v 752, SRER L7224 8= .

RS N EHEREY D Z O IS4 % . Jungmun
Daepo ([ 3D) TIZ SR 2 HARFI B AR 2 5 . 2 C
TRIEEEEDOG L L THEATH D KSR, &
ADEHIT BRI > 7R, HElcHliT 5 ~
6 MIZORERIBIC R > EFHINTVS . ANRDH S
HA FD—D>TH % . Seogwipo Formation (X 3E PG
JHE) LA 2 & A RHEREY TH % . Cheonjiyeon
Waterfall (1% 3F Kiihiie) 3G 2REL TR
TE,ZOBBICIDTELDDLFIHIN TV S .
Seongsan Ilchulbong Tuff Cone (X 31 4% 111 H H &)
& TERBITIR IR, RENR Y 7 a— v D
TdH 5 . ;%I Manjanggul A (1K 3H LA 1%
Geomunoreum A% kv 2 AT, —RICPKEATY
5.

RILTIE, BICHETH NI 9 DFTDO P A =7 TH,
LT D DOBIHIZOWTEL S OBEP RE%
nT5.

Jeju BOYAIN— DEEDEIR

Hib L 724 =2 D9 % B,C, D \ZILEMEAR L H
i Dou BE L7z . ATICZNZ DY A +F DFEHD

FERICDWT, XiREBEL DD, FHSORMAEE 4. ungmun Dacpo i (K 3D) OB L. a: Fiash:

NI IRETEL, LS AA VA, b: AAEHD 78— R — L . 2RICE
TIRBL L THAI . ,

CATHIL TH LLTRET TS,

29
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[XI5 Sanbangsan Lava Dome( X 3B) # 5 L 22 NF DEAGE .

Ao L.

a. D. Jungmun Daepo Columnar-Jointed Lava

RONCHIL 7201k, SRIDOXEOREDEHIZ b f
bNTWVLRHET, BEBEOXREOERRTHD , i
TR Z 20y, B2 2 i TN R, |
W AARETH B (K4a). FBo AATESIC
R— )V EWEN 5B Z % (K4b) .
b.B&KrR—L

3B, XI5 &, HIRAIFEOFEL A IZVEH D
"4 K — 4, Sanbangsan Lava Dome ([Lj5EL ) &
ST %, dLHREOIAETL (& 398m) &
HIRIFFALCTHY, HEHLLTEY “BHRIL" 252D
bZ-o D TH 2 . HAFILOEAE, ERILD 70
NG IERZ RV, 2o X9 c:ﬁ?#ﬁﬁﬁfﬂb%%Lf
W EHEESIND .
c RBMOKENLRBE

K3C:tDDdHh 3 Yongmeori e T, R
@ hydrovolcanic 7Y <, 35 < @ Tuff Ring ik
DR THER I DFE LT\ 5 (X6 a). Tuff Ring D& T
HeRE O EE D (X 6b) Jiﬂﬁ?)ﬁkﬂﬁ Ik BEEA (S
7 4 =5 PEINED 2010) BRA S . 70, KO A
LWikg b 2 % . Tuff Ring @F%Tfﬁ%:%@quﬁéﬁﬂbl
1% ,bomb sag HEiEN R Z 2 (K6 ¢ ). TN
TR L7l BICTELMERICK B0 L 7258030 DA

JIE 78—

30

HE—LIEE2EC, B

ATWVE . —17, 6d 12 bomb sag #iEDWIEIT , A&
BUSEEICVET L2 v X0 idRlo Lol T L7
EIICHZS . K6e lZBETHRY (7Y % 7 ) IT#k
2YaAvyry F7uy 27 (1, 1998; 8O IRD
B IZGSHEE ) Th h , KhEEE L 20 b Lk
V). 6 IE— P HEEY @ dune BE3E (Wb B RER
DIEKIZEK DA ENRBI LS L) Elbns.
Sohn, Y. K. and Park, K.H. (2005) # £ .
dBEMXIL
VeAA (X 3 H. Manjanggul 1320 % o H2g
(Kl 7a, b, ¢) TH o770, YHIFHERETH > 7228,
RN (AR 2L) BRYETEL . X 7c ZIBAT
NI FE L 7- 48] lava stalgmite T, KIEh o HENn
_F733‘o TCELBEROAFIIHYT 2505 L.
FFE EOBEERETTELLDTH B0, KPTH
TE5Z EHDH 2 (Yamagishi, 1991),

Z/\—iK—JL (Lava ball)
Glossary of Geology (4th Edition) (Jackson J. A
ed. 1997) 12 X % &, Lava ball & I A globular

mass of lava that is scoriaceous inside and compact
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X 6

on the outside, and it is formed by the coating of a
fragment of scoria by fluid lava. Syn. Pseudo bombs,
volcanic ball
R>7H4Y (bomb sag) #BiE

Encyclopedia.com https://www.encyclopedia.com/
science/dictionaries-thesauruses-pictures-and-press-
releases/bomb-sag 2k % & , LT D X 9 I I 1T
(%)
Bomb The

primary,unconsolidated, volcaniclastic bedding

sag deformation of

structures by the impact of a large ballistic block.

31

a: Tuff Ring O FHEREY (Yongmeori i+ 3C), b: FoIcHonafbgifbic k24 7 4 =), c: AKFEEHIC
R540% bomb sag #3E, d: \EFEFIC S 45 bomb sag #ili, e: K FHRHICR 6N aA Ty F7uy 7, 4=
HEREYI D dune K&, > THDP S ENRBIL 725 L\,

The block, which can be a volcanic bomb or a
fragment of crystalline country rock, is ejected from
its source vent during a period of violent explosive
activity. The asymmetry of the deformation structure
it produces, can be used to locate the position of the
source vent.

¥ 72, #i & @ Glossary of Geology , 4th edition
(1997) TIZ ,bedding-plane sag DFIEGEE i, ML
T XHITEH I T3 Depressed and disturbed
strata or laminae of tuff or other deposit into which

a volcanic block or bomb has fallen. Cf: secondary
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X 7. ¥R (K3 o H. Manjanggul), a: A1, b: 3O 7L — b, c: IWEARENEBICFE L 72 Lava stalgmite & L\ .

crater.
Ya4A4vrFv R 7Ov ¥ (Jointed block)

[/ (1988) 1, Tjointed block & &, % AN A
T 2 Mtk X > TR S (L7 Fig 2z C £k
Liko 70y 72w o Fio, T2 ORENEEZ , W
HCIIMBICEA /NS WENEH (WHIER) »HE
L, FHIClE, BoFR ONATE) odFlnBE%5, . %
72, ZehiE i E 7z jointed  block 1395 N L 72 I
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abstract

The 12th Asian Regional Conference of International Association of Engineering
Geology was held at Jeju Island, Korea, during 23 to 27 September Jeju island. It is
relatively new volcanic island and was registered as UNESCO Global Geopark in 2014,
and many local geoparks are existing mostly along the coastline. In this report, we
introduce the outline of Jeju Island based on the references and guidebooks, and show

the volcanic geology of the our visiting geopark, including our remarks.
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Figure 3 | Systematic variation in depth to the
slab beneath volcanic arcs, and its relation to
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i arcs. a, Depth to the top of the slab beneath volcanic
arcs (see Supplementary Information), plotted
against V0 (equation (3)). b, Conditions beneath the
volcanic fronts estimated from calculations with
descent speed, V, and dip, 6, corresponding to the
arcs investigated in this paper. Dots show the
maximum temperature in the mantle wedge

L beneath the front, and the pressure at which that
temperature is reached. For each calculation, the arc
F front is taken to lie immediately above the place
where the top of the slab reaches the depth D; error
bars represent the range in maximum temperature
(and the pressure at which it is reached) associated
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Figure 4 | A sketch of the process that determines the position of volcanoes.
The top of the slab is indicated by the diagonal line starting at the origin. The
black line separating the blue and yellow-to-red colours within the wedge

represents the water-saturated solidus of the mantle, the cross-hatched region is
above the nominally anhydrous solidus of ambient mantle. a, The distribution
of temperature and melting without heat transport by migrating melt. Grey and
black arrows show melt formed above the water-saturated and anhydrous

solidi, respectively, rising, then travelling through high-porosity channels to the
‘noses’ of the solidi. b, A schematic depiction of how melt transport, indicated

T
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with a =5 km uncertainty in the horizontal location
of the arc front. Lines labelled 50 p.p.m., 200 p.p.m.
and 500 p.p.m. correspond to the solidi for
peridotite containing these fractions of water'.
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by arrows, would modify the distribution in a. Magma rising from the ‘nose’ of
the dry solidus heats the region immediately above, deflecting upwards the dry
and wet solidi so that they both reach their shallowest depth in the same
horizontal location. Each type of melt travels laterally and upward along its
respective solidus towards this location. Melts eventually penetrate the
lithosphere by hydrofracture and dyking. In the case of low permeability in the
wedge, advection of melt by the moving mantle can cause the trajectories to
deviate horizontally™: this process could affect the details of the sketch.
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Fig. 9. Model depth of the slab h (a-e) and distance to the trench d (f-j) for different points in the wedge, against the five subduction parameters: (red open circles) h, dprox.
closest point to the trench where wedge T exceeds Tp,; (filled red circles) h, dyqx, the point where (T — Ty,) reaches its maximum; (green squares) h, dpyq, maximum slab
surface depth above the serpentinite stability field in the slab, as a proxy for the maximum extent to where the wedge may be hydrated. Dashed lines illustrate the observed
range in H and D (Fig. 1). For the case with Agp = 100 Myr, the wedge is too cold to allow anhydrous melting, i.e., this point is missing. hmex and hprx have similar
sensitivities except to Agp, while those of hyyg are distinct. Sensitivity to dip dominates the behaviour of d. Comparison to Fig. 2 shows that observed trends are most like

those predicted by wedge-temperature controlled mechanisms.
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Fig. 7. Maturation of a juvenile island arc during subduction infancy. A) The incipient island arc (southern Marianas) capture a smaller contribution of aqueous fluids that
are released from the subducting plate. Juvenile arc magmas are thus produced by decompression mantle melting assisted by slab dehydration. During maturation, the arc
volcanoes are randomly emplaced and they are displaced away from the trench (which deepens the depth of arc magma generation), as the serpentinized fore-arc mantle
grows (as depicted from light to dark green layers underneath the fore-arc). There is also an increase in the slab fluids contribution as the arc matures. B) In mature island
arc (northern Marianas), the depth of mantle melting deepens and is triggered by slab dehydration. The volcanic arc front is spread away from the back-arc basin spreading
center. The mature arc magmas thus possess a clear arc fingerprint, which reveals the infiltration of the deeply-sourced slab fluids into the sub-arc mantle wedge, along with
the deepening of the arc magma generation. Back-arc magmas captured the fluids released from a subducting plate that has previously dehydrated.
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Fig. 6. Comparison of the estimated water contents in basalts from the early Creta-
ceous to late Cenozoic. IAB, island arc basalts; BABB, back-arc basin basalts; OIB,
oceanic island basalts; MORB, mid-ocean ridge basalts; the water contents data for

these basalts are from Dixon et al. (2004). Feixian basalt data are from Xia et al. (2013);
Sakuyama etal., (2013) Yixian data are from Geng et al, (2019), other data are from Chen et al,, 2015, 2017, Liu
g
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Fig. 1. Simplified tectonic scheme for eastern China and the location of the early Cretaceous to late Cenozoic basalts (modified after Liu et al., 2017). NSGL represents the North-

South Gravity Lineament. The dark stars mark the sampling sites (Zhanglaogongtun, Pishikou) of this study. NCC = North China Craton
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Fig. 1. Tectonic elements of the NCC and the ad-
Jjacent areas. I-NCC: Intact North China Craton; M-
NCC: Modified North China Craton; D-NCC:
Destructed North China Craton. NSGL: North-South
Gravity Lineament (Ma, 1989). HH: Hohhot meta-
morphic core complex (Davis et al., 2002); LL-
Linglong metamorphic core complex (Charles et al.,
2011); LN: Liaonan metamorphic core complex (Liu
et al., 2005); LZ: Louzidian metamorphic core
complex (Wang and Zheng, 2005); QS: Queshan
metamorphic core complex (Xia et al., 2016); WL:
Waulian metamorphic core complex (Ni et al,
2013); XQ: Xiaoqinling metamorphic core complex
(Zhang et al., 1998); YL: Yiwulvshan metamorphic
core complex (Ma et al., 1999; Darby et al., 2004);
YM: Yunmengshan metamorphic complex (Davis
et al., 1996).

Fig. 19. Cartoons illustrating the plate tectonic set-
tings of the transform contraction before ~143 Ma
and probably later than 160 Ma (a) and the trans-
form extension after ~129 Ma and before the end of
Cretaceous (b); no scale implied. The associated
magmatism and volcano-sedimentary records are not
presented for simplification.
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Figure 4. Temporal evolution of subducted slabs along profiles ¢ (left column) and e (right column) with reconstruction (middle column) in case 1-1. The segmen-
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Figure 5. Conceptual model that shows the geodynamic process that is associated with the migrating triple junction.

The lateral tearing of the Pacific slab propagated along the East Asian margin at the triple junction. While the (E?&*ﬂt»ﬁ)
Pacific slab was detached along the Ryukyu trench, the Philippine slab was gradually subducting. The torn Pacific slabs

subducted into the mantle transition zone. The other symbols are the same as those in Figure 1.
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Figure 11. Schematic delamination scenario beneath the Hidaka Belt
based on the interpretation of the seismic model. The section roughly
corresponds to section A5-B5. Designation “ec” denotes an eclogite body
derived from mafic crustal material.
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