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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.



HEMZHOIRIL | ILEBEMRZH ORAERIIEEY OB T DT 2020

Sasulss
124
(m) 7 v
/0 O 00
i v
—| © O O
i \
@ Jloooo
= ] v
Q1 10
% i [¢] OVO
= 1l coo
7 v
8 Jloooo
< v
£ i
b [elNeXNe]
8 : v
gl 8
g J|oo vo o Freshwater species
S 1 000 TL;TSﬁZFUS Diatom assemblages o
- 0
| o Z) oo o 0‘@% o“"’w o} o“ev‘““ &WO ¢
, x\\ ms o \%\\M &“ é\oﬂa-\o‘ﬂ M"“\
o ]| oo Ratio of diatom valves b\\\“‘ M\" o @0‘% P ”?40@‘ mSl
u 0 10 15(%) alinity
3 61loocoo 100 ( 9 105 205 “¢o
% = 1 <D0 ] 101
- 1
o = ? <+ P14
5 1 D8 [ ] 1.00
=% 1= Varved sediment <« D7 ] ] | ] 1.05
S‘ o 4; — (clay)
=} "] Scona D6 f ] 1.01
= 4
< 1
gl 1H 405 | ] 5 101
< 14 [ABrackish-freshwater species
] [JFreshwater species
7z ] Peat <+ P6
T 27
=) i Peat_ <« P4
‘g ] Scoria
S| 1
Y Clay <« P2
=]
= ..., . Fig. 3 Geologic column of the late Pleistocene sediments and
] a.s.l. . .
odl... - ca. 176 m results of diatom analysis.
1. Medium to Black arrows indicate sample horizon for diatom and
B coarse sand
e pollen analyses.

HKE RS, KitZe £ 6 7 2 BAFRIE S A RS T
BHoTwa, B EICIIEEORi 142 &9 5 72 2 HA
LA MHERY BLHER I 230§ % (Fig. 1).

B FEEAELE

4, B & A0 O o3BT FHEUR 2 BRE L 7 i B 8 R (L
f#42° 52" 50.2", HFE 140° 45" 09.1") 1 fE 12T i
B3 kmElcd b (Fig. 1, Fig. 2), M3
176 m TH 2, ARFBEFOMEIX 5 757D 1 Mg MR
Ay (LRI, 1956) CIHEME RiERi & L <,
20 3y 1B AN, (FHEIE, 1991) Tl
BRI & L (I hTn?
HWEBZEOEMIZA T oMY ¢h b (Fig. 3). T
EBIEAT 212 1 cm KOL ARG 2 & T E Z 220
cm DK RIF s~ » 6 %0, 20 Efiic)EE
35 cm DK R EPNRET 5, RiZ, EX 2 cm DH
t~EHROOBAEEEE 40 cm D22 7 (AR
lem OHiAFELR) DEAZ S, 20 EICIFES 6 cm O
R~VBRER T, JEX 30 cm OBSEL Y iR, EX 37
cm DOJEE, KEL 2E» 5% 5)EE 10 ~ 20 cm DO

AHERY) (55~ 10 mm) 2’RET 2, F X 493 cm
DFFIRHER Y IF MKt L K D)E S 2 mm DR+ D
HREH»o %0, 1 ZIEHREICES 8 cmTA 2 Y 7H(?)
%3V b ~HDDAE S 5, AHER O LR - fHRHE N
80°W-3°NTh2., I EIIAEIMMELZ R T 20
INR R 2 BB & 72 1, B - fEHANE N 75° W

12°STH 5, MIFRAES cm OBAPRRIIIAD S 7%
%, KEOREEEIZFE 3 ~4 cm OEEDSET BRI K

3 cm DD S 7% D, AL ORRIRHERTY 2 B il

Fig. 4 Unconformity between varved sediments and
gravel deposits.
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Diatom fossils yielded from the varved sediments.
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Table 2 Pollen fossils yielded from the late Pleistocene sediments.
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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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deposits, B-F: brackish to freshwater species, F: freshwater species.
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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.
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Fig. 4 Correlation of N8-1 core with two neighboring boring cores (HU and GSH) , and sea level curve for the late

Pleistocene to Holocene.

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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FIRHHERY OE & %2 50 m it & L, FHERYE T
TRPTIRE S )V FDFET 5 2 E 2RO TS, LI
FIRHLHERE Y & VIR e R E > L b BRI ALE I
IR TR 54 m S, M CEERE 45 m Hif#E T,
TEZIE-30m~—37mTH5. N8-1 a7 i
Hil S 4 1.7 k LPE 52621 3 % HU CIE A E —
38 m HifZICJE S 2 m DJRRPLIRIRER 123, FHU <
GSH I3 & — 35 m #if2 I K 3 m g3z 1
FrEL, EROEE - 30 m~— 37 m & IZIEFRL
HETHL LS, INSDRKRPERKET L, I8
BEBDRG L1312 IEARTICE R S 5 L EZ 5. HU T, Y
106 ka (MIS 5d) K&K D Toya DFEEIZ— 22.98 m T,
LR EPIREE R 113 Toya X O <, FHERY L
JEDORHRIE MIS be £ 72132 DATE Bhin s,

2. BEHdbe MIS 5a HiOBEES

N 8-1 a2 7 fii Kl b i D AL PE /57 HU (% 1113 2>,
2007) & GSH (kil1E2, 2014) T3z FkE T
5 i~ T HERS Y SR B % . 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 2Ny 4.4 mik <, FRE L TRBERIIC BT 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,
oo
8 1 HEFM AL S5IE NS - 1 a7 D% L nEITHD
WTHH L TR E, /N RS I 3R
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Ml ZHER (RS dnmEsdfia vy v b) 1Ick
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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FRRDO B FOMIEE (7Y T—DEP R A TA ¥
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FioME SRR 2E R 9 Monteiro S A).

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

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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LaiR —ft (MUK MVE TR (BEERITE ), 53
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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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D ol STl TR ) e S 2]
X6 a. #En—7 ML 27 7IRES, b, FROEHD
LICEER SIS . MIoWE IS L TRk L il s Z
L, EoEEPEodTHA).
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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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 Jif No2, b. [ U { 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-oMbEHIC R > 72 AN L 7=,

THhYBREZREDWS DHDER

FhH Y EREIFESH 10m O FEEOAELD
Dok, ZORBUIZAT Y 7IREL> TV (X 5).
ORISR ONT T, ETIC7 7IREP SR A kR
AIRBEE OB O DR CELL TWw» 3,

2. BELBE

Fh VKK L, BEETHEE L AAERETH
D, BEROAMEHAEMO R (1970) 12k 3 L, &
ARV LTA FPROXRAT, —K—-KDOEEDT



9 a. Sanjay Gandhi [E37/~3[H# Boravari @ Dahisar 1|
WICBEH L 72 HRIES , b, oo a—a—70Hh 5
drain out L7z &Rkorr—n—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. &l

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 & BR & A TRET 2 HW)E
TR (Mo TEPSHANEIZ @ REBEAED
Moneteiro & A, Draiswami f§i-1:, FIHCHESEE, 1A,

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
LV NAHiIZH B Sanjay Gandhi EN AEOFIZH 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,



\v’:, * B X .', - '.'-:'(~ “5

5. RBE

TAYKIRERIT LA EGRETRI L 7228, & v A
130 C1%, Vi (submarine environment) (2 %3
WEPRNTHRIBESZTBEE L .08 H 5. M9
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 E D D3 L WikiE23H
5, Iho i3I XRED B2 TE %R (OF

T VEERAOMS R - ik a @ 2L 2
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RaE 4

11 CHEA L 72 YR (A7 — Vi3 Babaji i), b. T4 v @EEILTEE DN
BB XD (RANSWE 714, o 74 v @BILTHEOMGEE O D82, d. INHEEX RS OMWIGEDBE ~ v 7Y v 7
E T DT R R},

Fig. 11 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.

<) 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
W32 LHifENH o 7. F 7, PUNE K% d Geology
of Department Ti%, A EYE% 8T 5EHH77 L w»
7.
7. BB EHITAD

4 Y FOHIT R IZOWTOMIE, FiA v FE=
7 ¥ T X S FE ST % (Shantanu Sarkar and
Kanungo,2017 % &) 2%, kLT, 1 v FRENET,
Duraiswami and Maskare (2009), Maskare (2019) 7
ETHVEBRLZREIChDD D7 Y FRAT7AL FOMED
HEATELEITHS, SHD R TIE, Duraiswami
flit: & Maskare 2% L T < 7z,

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

_Wﬂﬂ‘dl‘fl)”mel&ﬁuw'lJwguh::wﬂﬂ-u.:‘uf?.: ofKores (Spigh Kefea) W
23 Sou2fiMen)-22.S8p 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 EDMEHE

Jeju BIFEEOMOIMAIMET 2 KLETH S . 2
D5 IEREBH AR AKILT, 2725 2 2 & HALH
WIEOQ 7 MGME %2 29 % . i 73 km, Fdk 31km T,
1 1% 1,847km2 12 X 3. S DB OHE IZ D W T,
Woo, Y.S. et al (2016) iICXk % &, T X I ICfi@dian
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
(K3, #F 1950m) 28z % L, B4k 360
il volcanic cone 23{ET % (Sohn and Park 2007).

L L, BABL IKE~ /v KRARIEHKICE 25 7Y
v 7% % 7 a— (tff rings and tufl cones) 7> & fit#G
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
KUNEBDIRE o7 2 L2 EH®T 2 .2F 0, wiHIX
hydrovolcanic 78T, HIHICIZESE R OMEE) IC
BATL , RAHNICIERE EOBEIRAKIL & 7o 72 MErEKIL
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
FLKIFTRTH T AKZM > TS . L7add>T,1960
FERDEK , BT L2 TAKROR—=Y > 708 6T
W, FEOMEOHREE BT & .

HEBEOMWE It L EEEOKILET, ¥ 2 7fh
SHHfLICH 5 . 206 2EH ) ARG IZES 70-
250m ¢, KILFEE) O Hif 12 RPER I HERE L 7278k R
OEBEPRATH S L) . ZhikEH-> TEZ 100m
DREREE D KW (= 7w kRGBT K %) i
DEELHEED D > T2 L) .

2. ARV DHEHE

Jeju B3 B AR LR & 2 2 2 a Dty A8 —
7iEHES N (2014) , FHUC O — AN F =T H
20 fERTFAES % (X 3). FMBUERHED H —
X2 L, ZoBIE THRkE KILMY & B R % 2,
ERfEsHRMEAR (A A =7 )Ths . 2
5 OHIVE 12D T ,Woo, Y.S. et al (2016) 2344 DOAFH
ZUTOLIICHNMLTWS . £T, RN 74 Halla 11
(M3G) EDHLIZH Y , Suwolbong tuff ring (IX
SAKHIE) FARERIERMZE L TEILALONTVS.
Sanbangsan Lava dome (¥ 3B 1LE1L) (3 HE 204
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

— L=
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meE 4

3 Jeju BOY A =7 DAERM  (FINEEARE « RS 4 28— 2 https://ijto.or.kr/japanese/?cid=12 X 1) ). 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 ( Kbl ), G. Halla 111 ( EEZ111),

RENTECHEREY A Z D IS4 $ % . Jungmun
Daepo (X 3D) T3 MBI 2 HARETBEAS L 2 5 . 2 2
TRIEEEEDOG L L THEATH D KSR, &
AT BBIARRE DN - 7o/, fitlc#lanT 5 ~
6 MIZORERIBIC R > EFHINTVS . ANRDH S
HA FD—D>TH % . Seogwipo Formation (X 3E PG
JE) ZE G 2 a A PHEEY ©H % . Cheonjiyeon
Waterfall (¥ 3F KHujhli) 3HEE G 2R AL TH
TE,ZOBBICIDTELDDLFIHIN TV S .
Seongsan Ilchulbong Tuff Cone ([X 313k 11 H Hi &)
& TERBITIR IR, RENR Y 7 a— v D
TH % . %I Manjanggul WA (K 3H G3LA) &
Geomunoreum A& kv LT, —MICBKI LTWw
5.

AT, BICHATH NI 90D Y A 8— 7 TH,
LT D DOBIHIZOWTEL S OBEP RE%
nT5.

Jeju BOIAN—Y DEBEDEIR

Hb L 7224 8—=2 D955 ,B,C, D ikiliF25 L, H
1 Dou 233 L 72 . L NICZNF DY A + DFERIAD
FERIZOWT, kRS L 2D, FEHESORME X
U2 CTAEFLL TA.

H. Manjanggul Lava Tube (73L& ), I. Seongsan Iichulbong Tuff
Cone (WL HHIE). 2> v 7703, SREGHIL 722 48— 2 .

[X 4. ungmun Daepo ¥ (X 3D) O FASTR. a: FaElhs:
IREGEE, BERAS AA VAR, b: AATRED 7 =K —)L . &fRICE
LU THRET TS,
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12"AR

7 L L

[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
bNTw3iRET, BELOXREDOHEEHTHD M
TR Z 20y, B2 2 i TN R, |
T AARETH B (KM 4a). BFD AAREICIE T N—
RV EMFEN D EMB 2 5 (M 4b) .
b.B&KrR—L

3B, XI5 &, HIRAIFEOFEL A IZVEH D
"4 K — 4, Sanbangsan Lava Dome ([Lj5EL ) &
MEI T %, JLEEOIFEFHFIL (BE5 398m) & B
HIZIFFLCTH D, AELLTED “EBRIL” 2D 2D
bZo D TH S . HAFILOE AT, ERILD 7012
MR X R Z 72 \0AY, 20 X ) ICHRIRETFE DS FE L T
W EHEESIND .
c RBMOKENLRBE

3C L D®DdH % Yongmeori ¥ TIE, i
@ hydrovolcanic 7Y <, 35 < @ Tuff Ring ik
DR THER I DFE LT\ 5 (X6 a). Tuff Ring D& T
HERE D BB EE (1K 6b) 12 i3 bt idbic & 2 8 & (2
7 A4 =5 PHINED 2010) BRZ % . F o, DA
LWikE b 2 % . Tuff Ring O THERIY D /KU
1% ,bomb sag HiEN R Z 2 (K6 ¢ ). ZONFITIX,
VE T L7 & EICTELMEICK D0 L 7280230 DA

2020
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wa F—sdH21E< BH

ATWVE . —17, 6d 12 bomb sag #iEDWIEIT , A&
WORHEICET L2 E W) XD IR EA» ST L
EIICHZA% . K6e ZETHREY (7Y % 7 ) IC#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, ¢) THo 7D, UHIZERRETH - 7228,
RN (ES Y 2V ) BRYETERL . K 7c ZESH
NI FE L 7- 48] lava stalgmite T, KIEh o HENn
T TTELEROGHIHY T 206 L. 2D
BEREREOBRANETTELLDTH LD, KFTYH
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 F¢ FHEREY (Yongmeori i/ 3C), b: EfoRBICR s 2L ER(bic k25 7 4 =), c: KVEIHIC
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
DOEEIC LD, WHENHIKESHAS ZL23H 5 . E
B%, 1988 DT IFHEE K DR, FikAYa A v T v F
7'a vy 7 8% & 17z (Yamagishi and Feebrey,
1994) .

Dune #&i&

Dune &7 R ” OFEWKT, EH 2017)Ick 5 &,
K — 2 75 £ OARS JE TR 9 2 KRR O HERE ) I HL
5N . b7 7 avhLy P ENENEAHZALT
BRIz t3nsg.

JEHRH Y, EiOER Mo 2zRELD , Hlo7
URCaRR:TE
YITA8

B 7 £ D & 9 e HVE T2ANICE o 2B IS, MA

ERBPECANZ 2 EVH % (VI - BiH, 2010,

32

%E) . RRICHRICS Y . ZoERIE, TR T, E
—LEOFRHEBHICHSRIBL 7. TEBRA, LHUD
DT, R EOYENEEL TR, HENIRAP
KILAZ A7 EDLEEMKIC L 2 LS Tw 5 .

bEHE

2018 4 9 Az, MEGE o TH H , KILET
b H 5 Jeju B CTHME X 725 12 [ 7 2 7 Mgl i i i
B¢ 4 (12th ARC of TAEG) 2o BRICEi L 72
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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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Fig. 1. Tectonle elements of the NCC and the ad-
jacent aress. [NCC: Intact Morth China Craton; M-
NOG  Modified Normh China  Craton; D-NCC:
Destructed North China Craton. NSGL: Marth-South
Gravity Lineament {Ma, 1989} HH: Hohhot meta-
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Fig: 19. Cartoons illustrating the plate tectonic set-
tings of the transform contraction before 143 Ma
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Cretaceoua (b no scale Implied. The associated
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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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