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Report on the geomorphological survey in the Soya Coast (JARE-61)
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Abstract:  The Antarctic Ice Sheet is a major source of future sea-level rise due to
global warming. Reconstruction of the past Antarctic Ice Sheet is essential to understand
the mechanism of the Antarctic Ice Sheet response to global and regional climate changes.
However, the shortage of geological evidence of sea-level and ice-sheet records makes it
difficult to reconstruct the Antarctic Ice Sheet changes. The geomorphological survey is
conducted in the 61st Japanese Research Antarctic Research Expedition, and the objective
of this survey is to obtain sea-level and ice-sheet records from Liitzow-Holm Bay in East
Antarctica. We measured the bathymetry and collected sediment samples in shallow water
of Langhovde. We also collected the rocks for measuring cosmogenic nuclide and the
terrestrial surface sediments, and took an interference pattern under the ground by the
ground-penetrating radar in both the Langhovde and West Ongul Island. The data collected
will be used to obtain geological evidence of the Antarctic Ice Sheet changes in the future
expedition. We report the summary of the geomorphological survey such as planning,
logistics, and records.

Keywords: Antarctic Ice Sheet, Sea-level Change, Lake, Marine, and Terrestrial
Sediments, Soya Coast
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FE - B LR ORIE XL OB EEL -y — I X 2 HEHEE T 7 S
LK T — % B X OHRWIZ, MEOMBOKKRES R ZHE0d 5 L CTEE
BEFRE D EPMFEEINL  RREETIE, TIREORNB X OEiENE
ZOWTHET S .

F—T—F: MEORIR, MEAKHELE), WK - WK - B RERDY, SRR

. XTC®I

&5 61 R H AR b3k BLIIER (the 615t Japanese Antarctic Research Expedition: JARE-61) Tl
Blllo—W L UCHEM - SRR MWFOBEIRTDH ST v 7 F 77 (Langhovde) &LVEF v 7
VIS5 (West Ongul Island) (2B W THIEFAL I L7 (K1), Z OFRAIZE SB[
WA HHELHIRY AT 2EH) ] OFTT7—<Thd [WIS X7 2LBOMHE B3 M
HEEET | O—8RTIrbh, BEOHBIKKEE LOBETICERNEZYL T DOTH 5.

AIE O (20204 1 HSH-1H22H) &, ¥ 7R 77T KL - BELH
eI Lz, ZOHEOMAETIE, HARBHSEBIEK R L9 T Zodiac ## O K —
EHVR EIRA R ER L, RIESRORMIE T — 5 203 Lz, SAEME %P (2020
F1H23H-1H29H) GHAER TORMBEIZIT- 2, WA > 7 VEBIZB T 5k L
B AT o 72, AR TIIRAESTMOVRE, EWNIZBIT 58 - I8, 2 L CBMbToEMKE
WIZDOWTHET 5.

2. BRALERARET
2.1. EHE#E
2.1.1. HWY

BRI (X HER ECRADRARTH ), HERRBRILIC X 25RO MH FA 26 555
PP ENTVE, 2070, KEZEHIHT 2 FHBORKIRDINE X /1 = X 2 OfFIIZEEE D
PHETH S (B2 1L, DeConto and Pollard, 2016). F 72, BAEDFMIKKIZBIT 5 - wILE
DOFMCIE, BEOHEBORKEDOEBNEN T 2 EAMIROER % £ET 2 L8l H 5 (HEF,
2018). ED72, 2 JAERT O RAOKIEREY (Ishiwa ef al,, 2019) % HBAEIC BT % Rt
KRZEBREZEICT 5 ENATRTH L. K12, BEE - WA - BEHERY > S Ee s h s
WEKHE T — & I MORIREE BB L DOLEFA A = XL 2 BES 5 ETIHEICEETD
5.

AT TR ORI 80-100m, H#ERKIEAME T L T W REMEA R E T W5
(Nakada ef al., 2000). Z D78, K 80-100m \ZFFFES B HERE M 2 $RIL L, HERILEE - %
LT HBWEOKEEBITT 5 2 LT, REOKMOWKIET — 5 ORI ETH 5.
Lo L, K& 100m DO &SI R OB OBR AL <, EERBET—5 2135
CENHETH B, F T TAUZEETE T, IFROIMEIFHE I 7 EER O I T — 7 0
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1 FE4RE O, Quantarctica (https:/www.npolar.no/quantarctica/) %
I TERL L 72,
Fig. 1. Map of Soya Coast, East Antarctica. This figure is made using
Quantarctica (https://www.npolar.no/quantarctica/).
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W2 ERHRE LT, SR (K1) SB0 2 3850m % ek L7z, Bk, 5
YTRTT - B OMB LT DEBFEORIFHRICSBIT WK - ERHIE T — 2 ORE 2T T
DETLREFETHL (K2). T, MBS 2EHEHE LT EOmRET— ¥ 205G
T 5720, B EHRMOFRIE WAL — 7 —C X 2 THESEREEZ I v 7R T7TFB LY
Vit v 7 VETERLZ (143).
2.1.2. ATE)EH

AT BT ATEY G & ERifE R 2 R 11, FETOMRTZIK410F Loz frEhEHm
T, [Lo®] TERMRBICENE L%, HAKBEZEHETIC LR 2o,

F 1 AHEIEB L OCEBERE A-B-C-DBERWHFETHL. (1/2)
Table 1.  Field work plan and record. A, B, C, and D Cove are the tentative names. (1/2)

#£AA8 FHE £
e TEINE B fTERNE
2019/11/27 i 22 P HiE il R ZE HiE
20191212 7V—~rv Lo ZY—=rh Lo
2019/12/30 - - Lo FUIHRT T WA T
fHEERAT
202012 FVTERT T FUTRT T MBHHAY L) 5ii ]
BB
202013 TYIHRT T ¥250 MR A A G
favar i)
2020/1/4  FUUERT T eVt ot LBt bk
avat oM}
2020/1/5  TVUKRT T bavat oYk L), TV I HRT T FUTRT T bl
favatiatiich avav ki) HPE MR R R B ERE
2020/1/6  TLTERT T 580 A FUYRT T b WLHHODRITE, K EHERE
favaroii) Mt ER
2020/1/7  FVIHT T A MR B FUTERTT b DOMOBITE, KIEHERE
piaVer:okii) MrERER
202018  TVIHRT T AL B, C AR FUTERTT b DO MMOBIR, RIEHEE
pavay:a¥iii} IR
20201119 FTHRT T A, B, C R FUYERTT b TREUZR A, ERTE
favar o)
2020/1/10 T I HRT T - AW BIE, C A FUUERTT B b EHEREYRER, A
oYY ok
2020/1/11 YT HRT T A BB, CEHAE FGUIIHRT T ol R0 MO HRHERE AR
RO PREL, R IEHER P ER R

202001112 VT HRT T AYE B CHEHRE TUYIRT T Hoi b oK HERE SRR
DB PRI, R EHFED R
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£ 1 HHEIHB L OCEREE. A-B-C-DBERIMKFTHL. (2/2)
Table 1.  Field work plan and record. A, B, C, and D Cove are the tentative names. (2/2)
#£HA FHE £
Bt TBRE BT THRE
2020/1/13  TUIHRT T D B TFUYRT T 20 MO HRHER R
eV o¥ii) FREL, R HEFEER
2020/1/14  FUTHRT T D & FUURT T RBHMll RHDMOFERHER R
favaY-o¥ii) PRI, RIEHER TR
2020/1/15  FUUTRT T D A FYTRT T Lt W25 3 @ HERE M ER L
fa¥ay:atiich
2020/1/16 LT HRT T D A LU RT T bt A R B
pavY ok
2020/1/17  FVTHRT T D A FUYRT T D0 |DREE R
pavay:atiic}
20201118  FUTHTF+ R ES FGUTRT T B0 Ve -
oYY ok
2020/1/19 LT HRT T D A FUYRT T DO D A
AV ki)
2020120  TUUEHT T FUIRTT b TUURT T dabdil D WA, G
a¥ayatiic} HABIUIN AN ALY
2020/121  PEAVINE. RIS S TP RTT D0 D B, B
i) IV BRI B
2020/122  BEAVINE  BEAVIVERMELD T URT T b, R fESE, EH R
g v EOE RS, Lo
2020/1/23  WEAVINVE  FEAVCINVEFGED R, AL VE . B HERE . TR
2020/1/24 WAV NVE AU VE AR [ F2 -1 ¢ b EHERTER I, i
2020/1/25 WAV NVE T LU VE AR [R5 v/() b EHERTER I, U
2020/126  WEALINVE- BEA LTV EHHLED ALV - B bz - HERE IR L, HITE
Hth EEES EiiE
2020/1/27 WAV INVE BEAVIVERINDS P20« HM b EHERSER I, MO
it U, Lo AY A
2020/1/28 - PaA 7V - B R fESE, B
MEFnEEH, LS
2020/1/29 - WS, LS BT
2020/3/19  A—ARIUT VR=—% F—ANTUT Vh=—%
2020/3/20 - A —RNFVT  BAR B 22 kA
2020/3/22  A—ARTYT - Ik 22 P

AA




25 61 IR H AR F AR IS BLIIBR 12 38 1) 2 SR Al o0 MU il 2L O 335

AHA D §AFEE 2 A L7, MEMOFETIE LA S HIZBE—ETI Y 7R 7T - b
DAY L (X2), 1 18 HIZWEA ¥ 7 IVEH (M3) ICHE), 1 H24HIZ [LH+E]
WHRAEHH & L7z, 72720, FE&P T TLoE] OfFEPEHESN, 202041 A2 HIZ
AN ERIECTE 22 L oz, 2O, HEHOFEZ —5EHEL, 1 H2HICS
VIRTF - RaBLHOMAD, 1H20HIZT Y AR TFRORUL BHZEMAD L, B
M, 1A 21 HICHEZEMAD SV » 7V BRICRE), 1 A27 HIZ [Low] TR 55
& L7z

TV TRTT - b DMFENOMATIE, HAMEBRBIRBIIPL T T 8 HIMsME L
L7z Zodiac #:# DK — b (CADETRIB310 NEO WHITE) #%3EA L, #2Hihds L O
OFRHEE, RFEA-B-C-DE) OWMEB X OHERWIRNZ AT itz T2 (K2). Ml
RIZEINTIERDOD 5 L Y v — ARG 2 FIH L7200 S A 7 2 238 A L7 (L2,
2013; Yamasaki et al., 2017). K Fi&EDSRIIEEHOKREE HD D720, hik$5 L H1%
xR ORE - ENIEE EAAICER L. 220l REHERY RO AR 5T
RO Ty Y IR — ML B KREPSDITY U ERKL, AIRHERD LRI 5
e L7z, 2oa 7)) v 7T, JARE-S9 TEEOD LA S-S v 5 v EX a2
T I7—%FMML7 (EBIEA, 2019). KEFAELEATLCT, habdOMELORE R EE
ML, ZRiEHERNEHOS AR L B LR 2 RIS A5t & L7z, $£72, WA v 7
VS TIIHE D 2 & L, s AR e H o s wle & B BHERTY %3R0S 5 R L
AL Lz, SYTRTTFORERTHB IO L ¥ 7V EiAR T 12 JARE-62 O &1l
D72\ O — & BFIIE M FRE 5 5 5t & L7z,

22, REXE
22.1. KEEEICBWTHE SN S Fil L Z 0%tk
AWFZEEtm OB Kz e THME L, KIMEENRYEZ 505720, HRBX

OR— N OBEOEBRYEDH 5. K EMEEIRE 2D v v TG TERBLIZA, Filo

MICHBELTERE L 7.

— KEEEZERTAEICE 2 MOR— P 2R L, #IC 1AL OM S THEET 5 H
HREA 2D, COEHNC X - T, AP 1 HEICERE - mES ORI RE L
e, L T02 1 EDE S ICHBICH 2D T EHNTE .

— R—= MOTEICKEH A AR L, BEICHBITE % &) T 5.

— KR TR S BRI - JTE - W ORI S KO8 X ITRE L TERE AT
9. BELFEHEZ 2B EREL, WKOBE ER— T 2 2 FHICENT 5.

— KEEEZFERT DBRIE N TA A=Y FHEREMNT, 1EEHFIA ZA=2I12o0nT
NI A A=Y AROFIVNE D, 47T % 7y MEFEDIETHEENNIT 5.
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2.2.2. KR

4l K EAESEDMTEIGII O R & 2flG %2 5o, F-mMIlB I 2 B EEI258)0 TORK
BORPETHLmaF 2, L8 - BABDAMCE NI 2 S A I L7z (F£2).
T, FIALA A=Y B LRETOMEEICERS 2L, BIURBIHEERLT
Fti L7z, AMAETIE S BIOMIMERIER L7274 7y 7 K=& L. Cha
9 % 72 DI RN AR ERAE L R U B CTH B 720, EINTTPFORMS L. £/, H
TR EEEMIC NI A A=Y 25 LT, O L K% K& L7

& 2 EPFIGL R A

Table 2.  List of domestic training.

AR e 5 RN BN

2019/2/17-22  AeifgiéE - JEAHE Ok a7 kR i, BOR, BB, FA > AE* SEE,
W, =i WL PR

2019/5/12-14  fEEs-FEEAA  BIGR-R—NMEBIBE A, SOk, BB, ik
2]

2019/5/23-24  ##lid- T H AR —ME IR T, B, T | 2% Ak R, SEm*

2019/6/5-8 AR - AN K BTV Al BOK, fEE, P22 K*E | N R

7 R AN YR A A

2019/8/27-28 ¥l TH A—MEfR K BT mlw, BOR, B 2 AR NI R
7 R AR Bl N - SN S

2019/9/2-6 il « RN AR Ea 7Y A, SR, R 2 AR N R
7 BB AR B HARL SFR IR e g

SR, P

2019/9/16-19 ‘& ili- 371l Rz =7V 7 S A, AH* hTHERFE3 A

2019/11/5-6  [LBLR AT B R - EFIHE i, B, T o2 Ak BN

FIEEL - 55 61 YK H AP f i s L0 ok 5L R

* AT P —
55 61 Y B AR USSR R T &
ok 55 61 YR H AR R HIUE LI PR A R
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3. FFH IR

3.1, 1TENEE
3.1, AAHFAE £ TOTE)
LROFHTIZ20204F 1 A5 HIZ [LSE] 75 CHBEZFM L CHAMBIINCIL S 2 &
BFESNTVA (F2). LaL, [Lod] OFBITEIEE SN, 202041 A 2 HIZH
MBI % BIIG S B EHI & e o 7. RAEICIZ T A 3 HA S 4 HIZ W Clalns PRl S vz 72
D, IHSHOMBICFEAEE L7 WEOERIHIEED FD3 F ViE Xk o727,
CH ¥ 3 i CHfsHucing - AHZ2RE L7
3.1.2. SEREETOITE)
312.1. Y I7RTTICBIT LA

1 A5 HoRER, BEhEEs LO0BMERYIT-7:. BE—-AdLVEAHT ~ b—
DEED YT, EPICEERT Y M ERE L FEMERE S X G EIRT 1, B
fitTH L EHANR T TSNV — DOMRB L ORBOTEN LR ELE/K L. 1A
6 HOFRIFIIAR— F 2HLT, FRICIZREDMOMES X LB ORI Z 17 - 72
(£ D. 1 H7HE 51&HEa2DMWOMELIT, WTLTITY ¥ 7 F— oML
TRFERLZ. 1 HSHIEWHMA—A vy ay¥AMrya7sS—oflrceary v 7L
BOMENEER T2, B4, a7V ZXR—=MNIa7) » BT ¥ H—CREET 55
72olzs, BREMTHEGL, Qb0omREIcu—- 72T LTar) v 7 K- bEREE
T4 ER -7 1 H 9 HOFRi Ao - oWERE  £itL, TRidkEs L.
1H 10 HIZaTHICH & &, SAD720K FAEEIZERTE Lholz/zd, dadodilfEs
OFe LA AER L2, 1A 1 HIZFRi IS EREDREE, BLa 7)) v 7HEoHE
i 247V, PRI DMIRER OKE158m) Ta7Vy v 7 &% L, £ 280cm DOFEIR
WM AR L7, 1A 12 HiZd2Ditho 2 G T2 214 80cm & 220 cm DOHRIHERE
WERIW L. 72, 1H 13 Hidda s Do 1 55T 200 cm OARMERE Y 2 $RECL 7-.
1H 14 032z 0Mho 459, 1H 15 Biddaz oo 2 @i ¢ & EHERY ORI E CTD
(Conductivity-Temperature-Depth) profiler {2 & 2 %€ Z 9 HE L72. 1 A 16 HIZFRAEH OB H)
HEL, rDiMihs DEICHHA A RE) L7
LHOTFETITRAEMAY 225 5 HtE (1 H 7 H) SRR OTEIRITT 2 FEE o7
L2 L, A-CEDHRDRNEEAR, RIBHOFELZ DBEOAL L, haddioFH4 0/~
RERELZ (F1). 1 H17 HEDEOWRAFIHICERKL, MLy 7R Fo%ERB
JUOBEERMAEZFHICERLZ. 1 H I8 HiZhd0bE Mo E#MAEZEHE”KL, 1 H
19 HEDEOWMZEEZFEMLZ. 1 H20 HE 21 HIZ D BOMESL X OEKBHER Y ORI &
CTD ICEZ2BMB L F Ly VX2 EWHAEZITV, BUIDUZ T 72 WE BRI 2175 7.
ZLC VA 2HIZT Y ZARTT - 20O HHIL 7. UL CH A3 ECatm L, 1
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i

fEHE 2MEH T A ¥ 7 VEICBI 2RI LERYE B X O JARE-62 ([T IFAI2E
VRIET HWE - BEEW 2 W% L7z 3 H TIXERIL 2230 B X O 4 ¥ 7V B o diAs T
MEY, BRICHLRELIWEE (Lo Nkl 7.
3.1.22. VWt ¥ ZIVEICBIF LA

I H23 HIZCHB2 I X o TlA 7 VERIBOBFEIA Y L7z, HEMAE R, 5
WHOFBE L FLO TN R MIERAZFER L7z, 1 A 24 HIZHBE L 0B R REHERD
ZERL, BELa7) r7ic kB EAERERY 2 R 72, $72, AL -5 =12 X
B TSR I FT I8 BT CHEMI L 72, 1 25 HIZ, Ti+ > 7 VR $ Tt b % AT,
B b HERRY & R s AR O S A RILL 72, 1 H 26 H & 27 HIZHHE L OB E¥k
JEHERE W & AEIRMER Y OFRI A ML L 72, 1 H 27 HP# L 28 HIAFRITIS 20 THRUDUHEA & 92
MiL7z. 17 28 HOF 4, Hith2 S CH B 2 ETHU L 72, 1 8 H IS ICFRE 35
BB X OBEHEY & WA A% L, 2 BRI L 7230 B L OARICH bR A2 WE%E [L
L % L7z

39°36'E 39°37'E 39°38'E 39°39'E 39°40'E 39°41'E 39°42'E
69°12'40"S : — - e
H TC 0 5 9(( 0/
69°12'50"S | | @ TCN i) \
1 : $S " > Q ACove ’ )
69°1300°S {4 prg s T
] B Cove
1|V EB . \
69°13'10"S | — Dredge - ‘ @—
L =D
69°1320'S R lasnmsl) o
p A/v
: 77 g &P
69°13'30"S _ il 7, /// . - # [
] i~ / /7 ES %) ¥
1 l \'4
69°13'40"S - T v o ) I
2 C Cove 0 (] @
69°13'50"S | ~ ~ =
| & /e
o4 A'00" (¢
69°14°00' 1 AN AR

# Y VRV IEREHRI EZRS. A-B-C-D
Cove IR B B TH 5. Fe LARIRHERY (TC: Terrestrial Core), T #iA A%
fE (TCN: Terrestrial Cosmogenic Nuclide), FJEHEREY (SS: Surface Sediments), b L ¥ F
(Trench), WX /S—% v a3 ¥ A b a7 F— (PPC: Portable Percussion-Piston Corer),
T 7 <% v /¥— ¥ (EB: Ekman Barge), N L v ¥ (Dredge). &% 7 — % I Reference
Elevation Model of Antarctica (Howat et al., 2009) ZffiJfi L, [ the Generic Mapping Tools
(Wessel et al., 2013) ZFIH L, TERL 7.

Fig. 2. Sampling locations in Langhovde. Symbols indicate the sampling locations. A, B, C, and D Cove are

the tentative names of this survey. TC: Terrestrial Coring, TCN: Terrestrial Cosmogenic Nuclide,

SS: Surface Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. The digital

elevation model is from Reference Elevation Model of Antarctica (Howat et al., 2009). This figure is

made by the Generic Mapping Tools (Wessel et al., 2013).
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39°30'E 39°31E 39°32'E 39°33E 39°34E 39°32'00"E 39°3220'E 39°3240"E 39°33'00"E
! ! L 69°00'50"S L !

520100 69'0055'S

69°0120'S ¥ .
69°0100"S | (

69°01'40"S 5. =
69°01'05"S | & ¢

69°02'00"S

69°01'10"S

3 PG Y ZVIBICHET AR . &Y ARV IEEEHRIU E B L O EE L — 5 —
WA 2 ~3. B EAARMER Y (TC: Terrestrial Core), 7= H #t A Wi % (TCN: Terrestrial
Cosmogenic Nuclide), #éJ@3ERiY (SS: Surface Sediments), b L~ F (Trench), WA/ S—7 v
v a vy¥ A bra7 F— (PPC: Portable Percussion-Piston Corer), T 7 ¥ ¥ /N— 3 (EB:
Ekman Barge), Hiid1#E4: L — % — (GPR: Ground Penetrating Rader). 1% 7 — % 1% Reference
Elevation Model of Antarctica (Howat et al., 2009) % f#i /] L, [XI1Z the Generic Mapping Tools (Wessel
etal,2013) =FAL, fEk L7z

Fig. 3. Sampling locations in West Ongul Island. Symbols indicate the sampling locations and the GPR
measurement lines. TC: Terrestrial Coring, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, EB: Ekman Barge, and GPR: Ground Penetrating
Rader: The digital elevation model is from the Reference Elevation Model of Antarctica (Howat et al.,
2009). This figure is made by the Generic Mapping Tools (Wessel et al., 2013).

32. KLERE

T v R TTICB BRSO R IZHA T, BUsOFAICHIS L7z Zodiac #EE @
CADETRIB310 NEO WHITE Z A& MH L HBH & LT 2, AL KEREDOEIZ, #
BIHAR =T EELO 2 FIHPHHFEHR—- MEEHL, FH2OHBICA L A G
THAEHAAR— MIEEZBET L L IR LA KEFEEIANY IRV =2 3 YA RER
MR LI L, BARIE & A& T IR L IR 2R b I AR Gl 2 A7z, BRARE ORI 2 5
16 %720, BEPWREL»OFHETRE SR 8 B OMIMEZLAL, EWN T/
2 BOREF R A L7z, WA & OB IRSE IR S N D AR & i EIRET OB E
ORI NP ORERDSEZIIL, B ToRAzEkL 7.

T HL I 8121 Lawrance 4230 HDS ) — X% R — MIFEHE L7z (LIFIZ2, 2013).
EET— 7 LAEERZ FEICIUS L, EEEoE 29205 L 22 KRR Y 7 b
Td % ReefMaster (http://reefmaster.com.au) ZIRIETEHRZ G A F 4, AT I
TR ER L7z, SAR TR CHIE M 2 TR % 2 & CHEBIRR 2 ML, RO E 5
E L7
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33. PEEIE - X

SHoKEFRETIE, VT4 Ty 2R — b2 S EIMIME2 I PiE LT 2 B
N EDOFIHDBARTT R CH 72, INOLOYWEEZ D, B3 b U EICHR 7275,
CH Bk 2 G0 L, WAL E TS 2 eACTE& . $72, JARE-62 TlE, Kl»
S OMREWIH AP E SN T2/, JARE-61 & JARE-62 OILEMHE (K— 1, g
a7 ) v M) RS ERE L.

ANEH - WEHHEICOVTIX CHEZTEAL, 3 MU EowErHilcixg L. Yoo
WERPHECEIHIREOER - MEEERLTELT, FEOHEHLINVL Ao TLE>
7z, EpAMRERE H, BRI ORANGE) % Eit 3 2 5 h o seatE <k, BrNSEIIH S X
DCORANEIH T A mEOER - A2 WEMICBEOER 2 SH I L CHAtET & T
Hol2Z ENRANTH 5.

34. EEEFE
3.4.1. A

AN ZE 0 V& E AR AT FERT 20 5 3K - B ESARE L7z, WA o8I Ca B 7 260k 1%
ATHELZ, WMAHT ¥ ME, 7> MEERHICH A ABBUL LD T >~ Mz R L The
North Face VE-25 % 350, montbell A7) v Y7~ b3 % 550, montbell A7 5V v
VIV MNSEIEDOFIEVEM LA T2 R T FTICBI B AT o R X
montbell A7V v IF ¥ MIR) HAWZL L7225, The North Face VE-25 [ FIT R 5
otz F7z, 50T ¥ M & The North Face Dome 8 Z FIJl L, ogawa ¥V 7 » M &
FhiofgEHT v M e L7z,
3.4.2. £

ARHI TLOE] ROEMENIIMREEZRIEARL Lz, REE TL S8 MPCHEIRSD-
WO - WEOTIC RS, B L BRI S0kg o AR, Ty AT
FOMATEH (B 110kg) - BFEH (B 160kg) « WA ¥ ZVEOH#AM (F55kg) &3
D7z, 2 LT, Fin - WHOBRHGRB X O v 7 F 7T O o s AN
ME R 750kg & 2 0, BBAVRARMGIR SR L7z, T v 7R T T ORER OGN,
CHHET1IH IS HIZ TLSR] oMk L7z Bt > 7V B oA o6 i (X AT
OWHFICHRE L, 1 H 23 HOWA ¥ 7 )V EOFABIIGR % L7z,
3.4.3. H#fE

WAL, MACELHESNS CREMBICMA, VHF gz 3 AHELA. CRIE
BRI AT O M AR ORIEIS, VHF BRI & OB L. 5y 7R 77
¥2 % DO TIE VHF BEAEDKES B CThdho7zizd, 7 v 7 F e iflgzfAL
7z,



5 61 U H AR R HUIS BURIDR 12 B8 VT 2 S R 3 o R 3 A o 3 341

4 (@) 7¥7F7TOBMK. 20194 12 H 29 HER#. (b) 7 ¥ 7R 7 7B LN—2F ¥
7 (o) RBDIMOBIIN. 561 Kk HARMIILBIRABTREIRE. (1) @Dl T
ORWTEEG. (o) KA S ORI 2 7 RBRIL () DE TOXRBHERMWERN. (o) WA
¥ 7V ETORE IR T BRI

Fig. 4. (a) The bird view of Langhovde. The date is Dec. 29th, 2019. (b) The base camp at Langhovde. (c)
The bird view of Lake Nurume. Photo by Mr. Kuno from JAREGI. (d) Measuring the bathymetry at
Lake Nurume. (e) Collecting a sediment core on the lake. (f) Collecting surface sediments at D Cove.

(g) Collecting a terrestrial core at the West Ongul Island.
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Bz 1 BURMREUALE. B FARRMEREY (TC: Terrestrial Core), FHFRAEMAEAE (TCN: Terrestrial
Cosmogenic Nuclide), 2@ HERLY) (SS: Surface Sediments), b L > F (Trench), Wzl —
# v ay¥RX b ra7F—(PPC: Portable Percussion-Piston Corer), T2 <% > 73— (EB:
Ekman Barge), Nl v ¥ (Dredge). A-B-C-DERIRKTHS. (1/7)
Appendix 1. Sampling sites. TC: Terrestrial Core, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. A, B, C, and D
Cove are the tentative names. (1/7)

Longitude Latitude
No. Date ID Site Terrain  Type Remark
(E) )
Langhovde
200106~
1 2020/1/6 Lake Nurume 39.65738 69.22439  Lake EB
NRMOI_EB
200106~
2 2020/1/6 Lake Nurume 39.65775 69.22425 Lake EB
NRMO02_EB
200106~
3 2020/1/6 Lake Nurume 39.65782 69.224 Lake EB
NRMO03 EB
200106-
4 2020/1/6 Lake Nurume 39.65907 69.22303 Lake EB
NRMO04 EB

Easternsouth of
5 2020/1/8 201008-001 39.66188 69.22534 Land SS
Lake Nurume

Easternsouth of
6 2020/1/8 201008-002 - - Land SS
Lake Nurume

Easternsouth of
7 2020/1/10  200110-001 39.66239 69.22515 Land SS
Lake Nurume

Easternsouth of
8 2020/1/10  200110-002 39.66245 69.22518 Land SS
Lake Nurume

Easternsouth of

9 2020/1/10  200110-003 39.66249 69.22516 Land SS
Lake Nurume

200110- Easternsouth of

10 2020/1/10 39.66255 69.22516 Land Trench
004 _Trench B Lake Nurume
200110- Easternsouth of

11 2020/1/10 39.6636 69.22515 Land Trench
005_Trench_A Lake Nurume

Easternsouth of

12 2020/1/10 200110_TrenchC 39.6636 69.22515 Land Trench
Lake Nurume

13 2020/1/11  200111-NRMO05 Lake Nurume 39.65921 69.22299  Lake PPC

14 2020/1/12  200112-DCO1 D Cove 39.65035 69.22503 Marine  SS
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fize 1 FURHRIUE. B EARIRMERY (TC: Terrestrial Core), T4 %A (TCN: Terrestrial
Cosmogenic Nuclide), @ HEREY) (SS: Surface Sediments), b L > F (Trench), ¥z, <—
A vay¥A Ny a7 F—(PPC: Portable Percussion-Piston Corer), =27 < » 73— (EB:
Ekman Barge), KL v ¥ (Dredge). A-B-C-DEREHTHL. (2/7)
Appendix 1. Sampling sites. TC: Terrestrial Core, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. A, B, C, and D
Cove are the tentative names. (2/7)
Longitude Latitude
No. Date ID Site Terrain  Type Remark
(E) S
15 2020/1/12  200112-DC02 D Cove 39.65038 69.2244  Marine  SS
16 2020/1/12  200112-NRM06 Lake Nurume 39.65914 69.22468 Lake PPC
17 2020/1/12  200112-NRM07 Lake Nurume 39.65759 69.22394  Lake PPC
18 2020/1/13  200113-NRM08 Lake Nurume 39.6578 69.22364 Lake PPC
19 2020/1/14 200114-NRM09 Lake Nurume - - Lake EB
20 2020/1/14 200114-NRM10 Lake Nurume - - Lake EB
21 2020/1/14  200114-NRM11 Lake Nurume - - Lake EB
22 2020/1/14 200114-NRM12 Lake Nurume - - Lake EB
23 2020/1/12 200114-NRM13 Lake Nurume - - Lake EB
24 2020/1/12  200115-NRM14 Lake Nurume - - Lake EB
25 2020/1/12 200115-NRM15 Lake Nurume - - Lake EB
200115- Easternsouth of
26 2020/1/12 - - Land Trench
001 Trench A Lake Nurume
Easternsouth of
27 2020/1/12  200115-002 39.66385 69.22513 Land SS
Lake Nurume
Easternsouth of
28 2020/1/12  200115-003 39.66395 69.22513 Land SS
Lake Nurume
Easternsouth of
29 2020/1/12 200115-004 39.66472 69.2253 Land SS
Lake Nurume
Easternsouth of
30 2020/1/12  200115-005 39.66362 69.22537 Land SS
Lake Nurume
31 2020/1/12 200117-001 B Cove 39.6628 69.22298 Land SS
32 2020/1/12  200117-002 B Cove 39.66183 69.22325 Land SS
33 2020/1/12  200117-003 B Cove 39.66165 69.22377 Land SS
South of Lake
34 2020/1/17  200117-003 39.65795 69.22492  Land TCN

Nurume
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Bz 1 BURMREUALE. B FARRMEREY (TC: Terrestrial Core), FHFRAEMAEAE (TCN: Terrestrial
Cosmogenic Nuclide), 2@ HERLY) (SS: Surface Sediments), b L > F (Trench), Wzl —
# v ay¥RX b ra7F—(PPC: Portable Percussion-Piston Corer), T2 <% > 73— (EB:
Ekman Barge), FL v ¥ (Dredge). A-B-C-DBEREHTHL. (3/7)
Appendix 1. Sampling sites. TC: Terrestrial Core, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. A, B, C, and D
Cove are the tentative names. (3/7)
Longitude Latitude
No. Date ID Site Terrain ~ Type Remark
(E) )
35 2020/1/18  200118-001 B Cove 39.65528 69.21608 Land SS
36 2020/1/18 ~ 200118-002 A Cove 39.65552 69.21305 Land SS
37 2020/1/18  200118-003 Fukuro Ura 39.62537 69.2152  Land SS
38 2020/1/18  200118-004 D Cove 39.6351 69.2145  Land SS
39 2020/1/18  200118-005 - 39.64403 69.21373  Land SS
40 2020/1/18  200118-006 - 39.64725 69.21299 Land SS
41 2020/1/18  200118-007 - 39.6838 69.21373  Land SS
42 2020/1/18  200118-008 - 39.66275 69.21298 Land SS
43 2020/1/18  200118-DCO3 D Cove 39.6351 69.2145  Land SS
EB,
44 2020/1/20  200120-DC04 D Cove 39.6307 69.2226  Marine
CTD
45 2020/1/20  200120-DCO5 D Cove 39.63212 69.22278 Marine EB
EB,
46 2020/1/20  200120-DC06 D Cove 39.6329 69.22237 Marine
CTD
EB,
47 2020/1/20  200120-DCO7 D Cove 39.63375 69.22202 Marine
CTD
EB,
48 2020/1/20  200120-DCO8 D Cove 39.6339 69.22723  Marine
CTD
49 2020/1/20  200120-DC09 D Cove 39.63552 69.22653 Marine EB
50 2020/1/20  200120-DC10 D Cove 39.65123 69.2237  Marine EB
Dredge
51 2020/1/20  201120-DCI11 D Cove 39.63467 69.22613 Marine Dredge
Start
Dredge
52 2020/1/20  201120-DCI11 D Cove 39.63807 69.22462 Marine Dredge
End
Dredge
53 2020/1/20  201120-DC12 D Cove 39.62628 69.22904 Marine  Dredge

Start
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fize 1SRRI, B EARIRMERY (TC: Terrestrial Core), T4 %A (TCN: Terrestrial
Cosmogenic Nuclide), ZZJEHEAEY) (SS: Surface Sediments), L~ F (Trench), W/ <—
A v a ¥ A MY aT F—(PPC: Portable Percussion-Piston Corer), .27 ¥ ¥ 7N— ¥ (EB:
Ekman Barge), FL v ¥ (Dredge). A-B-C- D&M THS. (4/7)
Appendix 1. Sampling sites. TC: Terrestrial Core, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. A, B, C, and D
Cove are the tentative names. (4/7)

Longitude Latitude

No. Date ID Site Terrain ~ Type Remark
(E) )

Dredge
54 2020/1/20  201120-DCI12 D Cove 39.62584 69.22834 Marine Dredge

End

Dredge
55 2020/1/20  201120-DC13 D Cove 39.62854 69.22678 Marine Dredge

Start

Dredge
56 2020/1/20  201120-DCI13 D Cove 39.62909 69.22602 Marine Dredge

End
57 2020/1/21  200121-001 West of A Cove  39.64583 69.21266 Land SS
58 2020/1/21  200121-002 West of A Cove  39.64517 69.21397 Land SS
59 2020/1/21  200121-DC14_EB D Cove 39.65018 69.22472 Marine EB

EB,
60 2020/1/21  200121-DC15_EB D Cove 39.65073 69.22363  Marine
CTD

61 2020/1/21  200121-DC16_EB D Cove 39.65073 69.22363 Marine EB

Dredge
62 2020/1/21  201121-DC17_DR D Cove 39.64672 69.22343  Marine  Dredge

Start

Dredge
63 2020/1/21  201121-DC17_ DR D Cove - - Marine  Dredge

End

West Ongul Island

West Ongul

64 2020/1/24  200124-001 39.54475 69.01795  Land SS
Island
West Ongul

65 2020/1/24  200124-002 39.54488 69.0176  Land SS
Island
West Ongul

66 2020/1/24  200124-003 39.54488 69.0176  Land SS
Island
West Ongul

67 2020/1/24  200124-004-1 39.54485 69.01752  Land SS
Island
West Ongul

68 2020/1/24  200124-004-2 39.54475 69.01748 Land SS

Island
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Bz 1 BURMREUALE. B RARRMEREY (TC: Terrestrial Core), FHHFRAEMAEAE (TCN: Terrestrial
Cosmogenic Nuclide), 2@ HEREY) (SS: Surface Sediments), b L' > F (Trench), Wzl —
# v a vy ¥X b a7 F—(PPC: Portable Percussion-Piston Corer), 27 % > 73— (EB:
Ekman Barge), FL v ¥ (Dredge). A-B-C- DRI THS. (5/7)
Appendix 1. Sampling sites. TC: Terrestrial Core, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. A, B, C, and D
Cove are the tentative names. (5/7)
Longitude Latitude
No. Date ID Site Terrain ~ Type Remark
(E) )
West Ongul
69 2020/1/24  200124-004-3 39.54467 69.01745 Land SS
Island
West Ongul
70 2020/1/24  200124-005-1 39.54467 69.01785 Land SS
Island
West Ongul
71 2020/1/24  200124-005-2 39.54453 69.01785 Land SS
Island
West Ongul
72 2020/1/24  200124-005-3 39.54435 69.01785 Land SS
Island
West Ongul
73 2020/1/24  200124-006 39.53573 69.01759  Land TC
Island
West Ongul
74 2020/1/24  200124-007 39.53974 69.01566 Land TC
Island
West Ongul
75 2020/1/25  200125-008 39.49637 69.03017 Land SS
Island
West Ongul
76 2020/1/25  200125-009 39.4966 69.02988 Land SS
Island
West Ongul
77 2020/1/25  200125-010 39.4969 69.02968 Land SS
Island
West Ongul
78 2020/1/25  200125-011 39.5038 69.0344  Land SS
Island
West Ongul
79 2020/1/25  200125-012 39.50228 69.03425 Land SS
Island
West Ongul
80 2020/1/25  200125-013 39.50231 69.0289  Land SS
Island
West Ongul
81 2020/1/25  200125-014 39.50218 69.02879 Land SS
Island
West Ongul
82 2020/1/25  200125-015 39.51653 69.02375 Land SS

Island
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fize 1 FURHRIUE. B EARIRMERY (TC: Terrestrial Core), T4 %A (TCN: Terrestrial
Cosmogenic Nuclide), @ HEREY) (SS: Surface Sediments), b L > F (Trench), ¥z, <—
A vay¥A Ny a7 F—(PPC: Portable Percussion-Piston Corer), =27 < » 73— (EB:
Ekman Barge), KL v ¥ (Dredge). A-B-C-DBEREHTHL. (6/7)
Appendix 1. Sampling sites. TC: Terrestrial Core, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. A, B, C, and D
Cove are the tentative names. (6/7)

Longitude Latitude

No. Date ID Site Terrain  Type Remark
(E) )

West Ongul

83 2020/1/25  200125-016 39.51766 69.02316 Land SS
Island
West Ongul

84 2020/1/25  200125-017 39.53312 69.02113  Land SS
Island
West Ongul

85 2020/1/26  200126-018 39.54013 69.01582 Land TC
Island
West Ongul

86 2020/1/26  200126-019 39.53955 69.01556 Land TC
Island
West Ongul

87 2020/1/26  200126-020 39.53975 69.01563 Land TC
Island
West Ongul

88 2020/1/26  200126-021 39.54319 69.01769  Land TC
Island
West Ongul

89 2020/1/26  200126-022 39.54394 69.01767 Land TC
Island
West Ongul

90 2020/1/26  200126-023 39.54259 69.01771  Land TC
Island
West Ongul

91 2020/1/26  200126-024 39.54418 69.01774 Land TC
Island
West Ongul

92 2020/1/26  200126-025 39.527 69.01957 Land SS
Island
West Ongul

93 2020/1/27  200127-026 39.54185 69.01777 Land TC
Island
West Ongul

94 2020/1/27  200127-027 39.54257 69.01778 Land TC
Island
West Ongul

95 2020/1/27  200127-028 39.54333 69.01747 Land SS
Island
West Ongul

96 2020/1/27  200127-029 39.54342 69.01747 Land SS, TC

Island
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fize 1 SURMREUVE. B LARIRHEREY) (TC: Terrestrial Core), FHifiA A% (TCN: Terrestrial
Cosmogenic Nuclide), 2@ HEREY) (SS: Surface Sediments), b L' > F (Trench), Wzt t—
# v ay¥A N ra7 5 —(PPC: Portable Percussion-Piston Corer), T2 <% »/N— ¥ (EB:
Ekman Barge), FL v ¥ (Dredge). A-B-C-DBERIKHTHL. (7/7)
Appendix 1. Sampling sites. TC: Terrestrial Core, TCN: Terrestrial Cosmogenic Nuclide, SS: Surface
Sediments, PPC: Portable Percussion-Piston Core, and EB: Ekman Barge. A, B, C, and D
Cove are the tentative names. (7/7)

Longitude Latitude
No. Date ID Site Terrain  Type Remark
(E) S
West Ongul
97 2020/1/27  200127-030 39.54332 69.01747 Land SS
Island
West Ongul
98 2020/1/27  200127-031 39.51808 69.01886 Land SS
Island
East Ongul Island
East Ongul
99 2020/1/26  200126-001 39.56119 69.01542 Land SS

Island




