HOKKAIDO UNIVERSITY

Title EAILT S EZTDORLOENEE
Author (s) KA, f2; HASEGAWA, Takeshi; LA, BAZ ftb
Citation tiEE Rk IBEH RS, 69, 97-112
Issue Date 2006-03-15
DOI https://doi.org/10. 14943/gbhu. 69. 97
Doc URL https://hdl. handle.net/2115/21503
Type departmental bulletin paper
File Information 08. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




A E R R B fe iR
Geophysical Bulletin of Hokkaido University, Sapporo, Japan
No. 69, March 2006, pp. 97—112

AT Z L DALDENEE

BRI &
AEE R PR PR BT e R R B R E R
WA BE
BIR R R AR
il e
AEHEE R AR B B AT e R B O LA FR R 2 > 7 —
Il JBEL
B KRR BB AT FE R R B R H
(2005 4F 12 A 20 H=2TE)

Gravity Structure of the Akan Caldera
and Its Vicinity, Eastern Hokkaido, Japan

Takeshi HASEGAWA

Graduate School of Science, Hokkaido University
Akihiko YAMAMOTO,

Faculty of Science, Ehime University
Hiroyuki KAMIYAMA
Institute of Seismology and Volcanology, Hokkaido University
and

Mitsuhiro NAKAGAWA

Graduate School of Science, Hokkaido University

(Received December 20, 2005)

We performed gravity surveys and compiled pre-existing gravity data to obtain gravity
anomalies of the Akan Caldera, eastern Hokkaido, and a new gravity map around the caldera
was produced. In particular, we conducted gravity surveys on the frozen lake surface in
winter to reveal a fine gravity structure. A new Bouguer anomaly map shows that the Akan
Caldera is characterized by three closed mimima and takes its minimum value (~70 mgal) in
the central area of the caldera. It is consistent with our geologic studies suggesting that the
Akan Caldera is multiple caldera. Characteristic low anomalies in the Akan Caldera
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gradually increase towards topographic rim outside and reach their maximum around the
rims. Post-caldera volcanoes are distributed not along topographic caldera rim but along a
periphery of the low-anomaly region, which is situated inside the topographic rim.

I. 1 C & IZ

ALMEEFED, PUZE — AR B OB FERIZ 1%, SNSRI N2 NVT 7P EEEET 5.
TD—=DTHLMEALNT 7L, BE24km, HE 1B km 0EHFE (Z2B3EHE) o275
Thd. Wk MEHINVT T EZORENTEEP L, —BNEZHAEOINT T LI3ELZWT
BESLERBREZFEEOEEZEZ 5N Twiz (2 ZITHPEE, 1933 £RE, 1965). Hok Mg
WFRIZ & - T, MEAINT T DRRICEAE: L 72 REIE 20 I ) i3 FHRTE ~ h 8 o iz 2 7
CEBITEIC NEL T2 Z &G>T b (b b, Ak 1~Ak 17 1 E4)11 - FIl, 2006).
Fiz, TNHDKBERDICEZINL2REER OGN L0 b, D TEOE A (Ak1~Ak7)

32 7% C LD I ODMGIRHIBICHRT 2 L E 2 LT3 (BRI-HII, 2005), FELIZ, B
NEEGM SEZEANT T DWTEED L UTERGBRE 2 M T 5720, Bz vT 701 (i

ELE - BAINVT7RkINEED) BLUINLT 7 BEICBIT 2BELENE 2T 72, FWLT
&, INLDT—=F LBEFENT =2 2 MICENRESAREIERL, ZOME & BEic O W» T
EY 5. A, FRicBoNENT - ORE - RE - B8 - ENESFIC OV T RHRTOE
BIZINER L 72,

II. 5 - ¥ o8

FIZEH VT 790 E T 5 LIEE R TEROBRESICAIE T 2, FEIRNETIE, MEREE
b5 - EAEEHIBUC T > TEZRPERIEEL2 O, Inb 2EBE L CEMREO KL
HHOTBREN T2 (B2 IEHEE, 1918 5 B, 1958). MIZEXILMUE TIZ, 71T 7 EERETICE
ZROEHEED b AREE (995m) - 4 27 X=X 7 ) 1L(902m) % EDERE~RINEEEED
L, MMRILZREL CwieeE2 5 s (Bl21F Goto et al.,, 2000), MIZEZ LT ZI1Z 25
DHFZ - WEEZFE L L OBRENLELNROKRBIEI VT T TH L, 2T TR TE
WL 72 KREDKBSERYIZ A NVT 7NB L UORBKICE MR L 2. EOS LT 7HICE, 7L
V(1098 m), 7w 7 (1226 m), MERTEEE (1371 m) B & OMEFI R (1499 m) 7% KDy
WTZRIUDPFEZL TWDE, ZDOINVT TEITIEIRER - <> 7 F— -« _v 7 [ —7% FDI
IEHPTERE T B,

M. FEALTSE(DEDLNDEHER

1. IFEENT— 4% Lt MEHE L TOFREE
R NT T ZNEBIZBIT2ENEERIZ N E Cic, Bk (E LR, 1955,
Geographical Survey Institute, 1985 ; E#EERE, 1988), JIJII - #1L(1979), Fr— R /L¥—-



MIFEHNT T & ZDEBNDEIEE 99
PE R A BIFAE (1987), W - S (1989), MEFAEM (1992), WA - 7)1 (2004) 7% &ic
ENBRENTWS, 72, #(1965) FFITH (2000 a, 2000 b), L7 (2004) %1% b HEE H R
WHBERESEEMELZZERL (W5, ZNLNENEEONFRTIIMES VT 7 BB
BENT—IHFNIERETIIL V2D, INVT TN THERENEEFRLNE DD, K-
L (1979) 2 B&ITiE, BRCHEA LT 7 OFMAENSHIIAHNOE E TH-72. K - Kl
(1979) IZE BB OKER D 5, FEAINT IPEENREEUAINT 7 THLI LERL, TD%F
BEHFIE—ROBEENRER LT ZICRON S L) ZRGHRTIEZ S, BEED L CIIHEN
BThorzimlLi, Lal, ENNEESHGTELL, IR EoFEMZERII L EINT
v, 72, KIE(1979) TIXBTIEBIOBIE LIz 35\ T 20 MIZ EDENBRIF L EN T D
B, BELD S, WM ENS OME OB HBRET— 2 13EEE L TEAREN T,
BRC, BRICS S 4HrH 2ME ETCOENBRMNT - 3REEELLNTH L7120, K
S nFEEZED— N (UAR) IZER, K - 8L (1979) 0 2 ZnFEEICHEEE LD, BET—2DF
TEREEB L OBIERKIEL 7245, 2 LICBELD L R CHER S T3 EN L DET— 213
Bk L72FFTHLZ Db oz, 2D, EHELIZMIEHOWE LB L OF @iz 5w
THICENBZ2T4) 2 2Lz, ZOK, BET—5 & LTARSINL T WX - KL
(1979) D#EE ETHBBT— 7 IZEE L AW & e L, T _HHET—MHaamess L9
I E BB %477 - 72 EBEOBI T, AMERE R R R AT SRR R A LT TR 2 > & —
IcJB¥ 5 SCINTREX EHFH(S 227, S315) #MEML, 212, 2004 45 7~9 H, 2005 4F 2~3
A, 200547 ~10 Al 2ER L 2. CN S50 Z2BL T, ERCFERICEL -8B &
Z50 HTH 2, BBICEEL Tix, FIEEOMRE [HRAEE] IcREESTRE L, BROBG-#
TEETR) 7N, TTEOF = v 7 2477% > 72, HE_ETOBMOBEOAIE REE) REidH
AT GPS 2 L, EEIIWMEOES® 2D FHWZ, SROBBIOKER, Fizicidsini:
FISEHIDIAE L COBENBR T — 213 156 H & -7z, —F5, P B B BTy, BifF
F—Z TR AN—EN T nig 2l LT, Fzic 184 SoBENBMEITh -7z, Ok
B b T199 HOFRT — LN, INLOFMENT— 2 0fFE, RE, B8 E
THEZIZ DWW TR AR LORRBICNER L 20T I Lz, &8, RBOXRP T, #im LT
WA 15 HOEFT—Z 12D W TF R (“*”) TRL 7.
AL TR, TNHLOPMT—2 & & iz, WEFHEN (2000, 2004) Z EDRFHENT WL E
HTF—_—2%13 Lo, MMBERFELEICLIRAMEN T2 —ELTar 3 vl, &
#5000 HiIcB I T —2 %L LI L THMEY NT T BEDESEE 548 2 B L 72,

2. BT —4 L RBRE

SEMER L 7: BEHER S 0575 % Figl iRy, K, BArBEFENT—7F, RIHSEE72
B LNENT— ThD, 3% Tz, MPICHERNER (OAK), MMERMAK), 7v7v
& (FUP) B LU 71~V (FRB) OB 2R L 72,
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Fig. 1. Locations of gravity stations (closed circles). Black and red circles indicate the
per-existing and newly-obtained data, respectively. Background shaded image demon-
strates digital topography illuminated by the light from the NW direction. Closed tri-
angles, followed by three letters, show major named summits. OAK: Mt. Oakan-dake,
MAK: Mt. Meakan-dake, FUP: Mt. Fuppushi-dake, LA: Lake Akan.

BET—F 09 b, LB RFEIC L 2 DidEic LaCoste & Romberg &5 (G 791),
Scintrex EF5F(S227) Ik VRO LML D TH Y, HIMEDBLEIC 13 ILHEE K FFLFEER 3 5
#E105 5EN—FE S H(FGS. 3-105) 2 A L. ZNs5DT—F 24 RH2I1ciE LNz 7—
FEEYIT—HELTEL 72, ZOBE, HIEIEIZ JGSN 96 (Nakai et al., 1997 ; Yamaguchi
etal, 1997) \CH#EML 72fE% BH L 72, BELEORE, &Eix, i, THEG2FHL 72 GPS
CEDBREL 2, F—H 0BRSS EEIERERITO 2 7 5 T00 1 DR & B iGK
pL 72 B EZERL, Z2Non=Mm, KL, MIYESSIC L s ESELEHEL 2. ke
EF7—7fE L FE & & L, 50m DEM (Digital Elevation Model, [E+#Fks, 2001) %
FMA L7z Yamamoto (2002) i< & 2 BREMEMIERLIC L VEHE L 72, o8, M 0B ORI F
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HALEERIIFEFHMRTH S, ENHEREL L TIE2.28/cm? 2.4g/cm?, 2.67g/cm3D
SEEZMEAL, RAMEZZBL- LT, 7—"BESH2KkO~. o8, FHAL2EHE0E
FESRRZFMIC D\ T IUAIZ A2 (2001 2, 2001b) %2, F72, WIEFTE, 7—7EBEENER
FNFEMIC OV TUTILA - A)I(2002) 2SRz,

3. ENEESHICEo2EH
LROFHREEZRTELNLFENE ZOFIMBICBIT2ENEEX % Fig.2a (2.67g/
cm?®), Fig.2b (2.4 g/cm?), Fig2c (2.2 g/cm®) 1ZFRT. 7y aINZHEBRENMETH S, F

(a) Density: 2.67 g/cm’ km
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Fig. 2a. Colored Bouguer anomaly map around the Akan Caldera with a contour interval
of 2mgal. Assumed density is 2.67 g/cm?®. See the caption of Fig. 1 for the abbrevia-
tions.
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72 Fig. 3, Fig. 4 lci3Z#nZnNT Y F e Bl 7—7 B (2.67 g/cm?), fEEALS iz
BREZRY., AEIERL 72 7 — 7 BERIC Ao N2 RFE % LT Icik~ 5,
(1) FEANT ZIZEEFIC T, £k L TR 10mgal iZEEWENEEZRL, AED
LEIERCEWENREE 2.
(2) FEINTINDEENEFEIZRES 3BTy ZizhblFbils, ZNHIZIZITEAES
FUCEFIL CB 0, HEH SRR 20 km, B HICIRR 7 km FREOHEIC AT 5.
(3) PTZEModbie B sk & BRI 13, [ EWEFOEEIRE; SR T 5205, Fn5
RAWT A Lo, AE~EESAICS T CEENREEOHIB ST 5.
4) FMEAZNTZ72WMNVALLICHHATIEENRENRRIL, RICHEL VT 7 DM

(b) Density: 2.4 g/cm’ km
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Fig. 2b. Same as Figure 2a, but assumed density is 2.4 g/cm?®.
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~EUOMEZHLEE D & L vw—ERT.
(65) EKENEEHIZ, BEOHMELO LT Z%ED 3 1 km LLEAMICH 3,
6) BANTIKILDI B, 7L~ (FRB) - HM#EE (OAK) - #EEE (MAK) - FEE
+i3, BENEFBOZKICHE > THEEL, 7 v 75 ((FUP)IZ 2 DOEE S RFEEOMIC

HET B,
(c) Density: 2.2 g/cm’ - = =

43" 30'N

______

43" 20'N

60 80 100

Fig. 2¢. Same as Figure 2a, but assumed density is 2.2 g/cm?.
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Fig. 3. Colored Bouguer anomaly map around the Akan Caldera with a contour interval of
2 mgal. Assumed density is 2.67 g/cm?®. Background image demonstrates digital
topography illuminated by the light from the NW direction. See the caption of Fig.
1 for the abbreviations.

IV. BKNDEHNNR & ¥ DFEIE

— I AT T NICHIDFEAET B8, 8E 0T Y 2 VHIE (DEM) 2/ L 72 R IE DA,
BIAKMEIE, DF 0, MKOENMNRE A& BE S H 5, %% b, #%E D DEM 7— 7 I I3 HE
DHET— 213 EENTHE ST, #E Lo DEM OfEic iF, TN CHEES»—RIcER SN TW»
26 Thb, EB, WAKOENMRY 10mgal 22 57— 205 5728, HWAKIERHEIC
AT T8 2 EREIC RE S X2 570w, #1213, Komuro et al.(2005) 13, BRI OWIKIE
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Post-caldera volcano
effusive deposits
D Pyroclastic flow deposits
from Kutcharo volcano
D Pyroclastic flow deposils
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Quaternary

43"30N [] somma tava

D Pliocene sedimentary rocks
D Miocene
D Paleogene

. Cretaceous

/ Fault
-

Neogene

144" 00'E 1447 10'E 144" 20'E

Fig. 4. Simplified geology map around the Akan Caldera. Geology information is based
on Hirose and Nakagawa (1995); Goto et al. (2000); Geological Survey of Japan (2002).
See the caption of Fig. 1 for the abbreviations.

NEFEITRITTHEL R - T b5, Ziuc Liud, BEREIOWIKE 50 RILEIE o Tk
KELRY, TDEIFK 13 mgal ITET S, ZORIEFRBNE TEMS N AEENREE 2L
TEIRA D 5726, FIFHIC BT Y HIKDOBE 2 IEFEIC RIS LB H 5 L Bbi s, ERH
DEh, BAKEEZ211m TH ), HMEHEZ VLY ZHMERICL > Twb o, R ENMR
WREL LB —RACET 5. —7F, MEHOSHE, WERFBIZERHO LS LMERTIIZ <,
F 72 RIOKR D 45 m & HEER S, I D72 FIE O BIKAHTE ) B I T R B BRI
FlERE (3w ETRINS.

A, FISEMOMEREDT 2 7 MbZ4T % v, BKEEZ, M2 10 mX10 m, EE
DEEE TOKREES & 2M5H0 13 TEOMITICHEI L 72. £ LTI b DA HIE Hh ok
DRI RIT B EERES I &) TRIICEHEL 2. £ ofRic L, FZESOBmEHRD
HASHKD 6520 5 EHFIRIIHK 2.5 mgal TH - 72, BIE PR & 1ZHRICH > TOKRIPHRL
RS LB 728, ZOMBEBMEHOEADE 2 2ENRMROBTKBELEZEZ 6NE. —F, EREH
DA LR, BT NENRRITEHE PR TORMBDPLGREREIC L 5 Z L FRINL 2D,
HKMIE 21T - 7258, MEMTEORENETIL, 2LV E, 8L % 1.25 (=2.5—1.25) mgal
1E, #3HTEINLZEXTFRENS. UL, MESLVT T TOREREIZEBIC T
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#5310 mgal DIRMEZ FFD 728, TR TH 1.25 mgal & % ZHKDFHIEEZITo72L LTH, T
BENREFTHBHEEINDZ L3 T EELLNS,

b

V. & =

MFEEHNT ZWNOBENREIZREL 3BT oy ZiI2blF bils, ZN6IZIZITEREFAIC
Begl L CB Y, EEHEICIES 20 km, mILHMICIEY 7 km BREOHBICHHAT 52 &5,
FISED NT T DIEBUC G- L 72 KFE K DKL (F723R 7 ey 7) 32% 8 30F
FELTWEEZ NS, ZNE THRR DT 2HEFNE L WEAZNHRED 5, FEILT
T EERL 72RO THOE A (Ak1~Ak7) 1347%< &b 3 DODOMBFERBUCHERT 5 Z & 27
o Twd (BN -H)I, 2005), A EIVERL -EHEERIL, bR EFANNTHY,
MIEDNT FHEEHINT T THDHI & 2FHT 5.

Fig. 2 lcR& Nz &k iz, s SEEOME S NT 7 NORENEFE 7 v v 7121%, fHIER
Eiok-> T2 ERELET T WL Y ICRZ 225 MEHI LT T HOED 3ENIKET ZE
D) BZHIEBED 2.4 g/cm*DGEDL - EDMMIND L HICRZ 5. —F, BEH2.67
g/ em* DY, FUPDOIERE T EFE L 4AMEICLZ 2 L) IR 225 BNl 2ERENREEHOEHE
27 v 75 (FUP) OB ICIZIZ—BT 2 720, EBEOHE L VI I DL 7y 7o HEILEZN D
D2 & DHEBEHEZ LD, LIk -> T, FMEINLT THLEBIC RN ZEEITREDEL Y 1T
WITNOMEBREZANTH ZIUIERELELIIRLNT, 3MED 7wy 7RORE T RE
DHEIET DDIFME AT W EEZ 5N, MENRLOEBRDERNEENNET — 5 2B RT
8, 13T 2.4~2.58/cmPE R 2 EMLN T2 (o 2L X — - EEEBINRAFAFEHERE,
1992).

INLDRENEEEIZ, BEOHME ELOAINLT 7LD L 1 km U ERMIZHZ Z &b,
KN - K1 (1979) 23483 $ 238 Y, BEDOINT 7RI A NT TR BENRE - TekOFEEL K
ELFIT Wb EEZLND, &6, BANLTIKILD ) b, 7L~VIE(FRB) - HEFEE
(OAK) - MEPT%EE (MAK) - MIEE L3, KEHREBOBKICH > THEL, 7 v 7 & (FUP)
F2ONKENEFEOBENMICHFET L2 b, BANT 7KL, ZNT 7 HBICES L
TeIREHEE D FICTERE N T AR H B 52 515,

V. & & o

FI%E7 VT 7 DR YIZALE T 5 MW & 2 DRLEIZ BT, FizicMBELENBNZI4TZ W,
BENT—2 L bic, ENEESHXEZ/ERL 72, Ko, FIEHOBIE T, )00 -#11(1979)
WX BB T—IDEERL T b7z, T EELMEAGHE XD L) ICBMEzT-72. &
72X DRFEAHIRIC BT Y, BBFEDT—F DA E2M ) 2o 0B 2 £ L 72, 40, FHizichk
LNTEBNRESAATE, FMEINT IHNMEEIIREIIRES IO Twy Z7IZbiTbN, £
NBITIZTHEED P v F2FEL, EREFRICIEY 20 km, BFALHANCIER 7 km FRE O &I
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FHT B L) FEIBLI, INLDEENEEDEL Y X, ZNEN, 2.67g/cm?, 2.4g/
cm®, 2.28/em* k) 3EEOWEREIC L 2ENERZ2HTHBLIZ %, 2T T NI
BEOTHEIHET B LE2RBT 20 TR, MEILTSIEEINVTITHDI L%
B CRT 5. 4RI, REOMRICH L THRELRMT 247209 720, KIIFENB L UER
FHLHAELZFLE L TRZMRET 2 FETH 3.

HE GPSIT L 2 EERENNIEIC ZIEEREORERS & UBBIERRICHE 17272
Wiz, BENRREICH2), BEEBEARNEH-SEREB L R4 B AR IZFE A~ A
M2HRFEL T 72idviz, FISEBMEOIREE [FHEE] 1213, GPS HEBENEE M- CHEWZ, =
DT Ap, PIZEHT D LF LA, FAEERD DI TRV E, X LT EAEL T
272wz, AWEREATIICH2Y, MEEAREMEEEHROBEHFERE > FH L2, =2
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Tools) V7 F 7 =7 (Wessel and Smith, 1995) % v CTHEK L 72,
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Station No. Latitude (N) Longitude (E) Height Gravity T.C. B.A.

° ! ° ! m mgal mgal mgal

HUA10310(001) 43 17.383 143 56.502 315 980,484.753 4.72 86.38
HUA10365(002) 43 17.425 144 10.094 236.90 980,489.148 1.13 72.33
HUA10375(003) 43 17.607 144 2.531 310.88 980,500.195 3.92 100.71
HUA10309(004) 43 17.616 143 57.906 356.90 980,483.259 2.71 91.63
HUA10364(005) 43 17.814 144 9.534 271.99 980,484.632 1.57 74.67
HUA10311(006) 43 17.852 143 56.107 352.68 980,481.711 3.26 89.04
HUA10374(007) 43 17.938 144 1.997 370.25 980,486.931 3.10 97.76
HUA10371(008) 43 17.995 144 11.406 234.35 980,484.101 1.11 65.93
HUA10288(009) 43 18.014 144 4.591 248.29 980,511.470 3.26 98.32
HUA10363(010) 43 18.058 144 8.789 312.86 980,479.061 2.79 77.54
HUA10360(011) 43 18.132 144 7.628 400.88 980,465.913 2.45 80.84
HUA10308(012) 43 18.262 143 58.384 380.64 980,479.830 2.63 91.24
HUA10370(013) 43 18.326 144 11.961 255.98 980,478.288 1.22 64.02
HUA10367(014) 43 18.327 144 9.788 310.28 980,475.859 1.55 72.51
HUA10366(015) 43 18.409 144 10.656 263.32 980,482.385 1.53 69.44
HUA10359(016) 43 18.453 144 6.983  429.41 980,462.651 2.03 83.20
HUA10312(017) 43 18.458 143 55.624 373.44 980,475.483 4.01 86.89
HUA10362(018) 43 18.650 144 8.769 418.26 980,458.410 1.79 76.39
HUA10289(019) 43 18.665 144 4.478 275.52 980,504.684 4.60 97.59
HUA10357(020) 43 18.665 144 7.764 420.70 980,464.569 1.28 82.05
HUA10307(021) 43 18.745 143 58.712 388.11 980,478.953 2.07 90.74
HUA10373(022) 43 18.880 144 1.526 457.09 980,467.328 4.67 94.47
HUA10358(023) 43 18.903 144 7.415 424.79 980,466.087 1.49 84.21
HUA10369(024) 43 18.931 144 12.037  210.78 980,489.201 1.48 65.41
HUA10313(025) 43 19.008 143 55.959  399.05 980,470.297  4.44 85.63
HUA10475(026) 43 19.050 144 5.903 231.6 980,511.563 3.714 93.91
HUA10368(027) 43 19.083 144 12.912 256.77 980,476.721 1.30 61.34
HUA10290(028) 43 19.100 144 4.257 309.37 980,497.463 4.86 95.94
HUA10356(029) 43 19.212 144 7.649 434.75 980,463.390 1.48 83.15
HUA10306(030) 43 19.213 143 59.257 402.84 980,475.581 3.52 90.75
HUA10474(031) 43 19.450 144 6.220 262.6 980,505.534 3.29 92.68
HUA10291(032) 43 19.588 144 3.710 372.88 980,485.534 3.93 95.32
HUA10305(033) 43 19.684 143 59.743 459.32 980,464.767 2.48 89.57
HUA10314(034) 43 19.695 143 56.415 433.18 980,464.083 3.10 85.84
HUA10292(035) 43 19.812 144 3.409 384.20 980,481.827 5.17 94.31
HUA10293(036) 43 19.812 144 2.039 536.82 980,449.598 5.10 91.84
HUA10327(037) 43 19.983 144 12.751 391.33 980,447.422 1.43 57.53
HUA10294(038) 43 20.016 144 2.986 427 980,471.803 5.55 93.63
HUA10304(039) 43 20.027 144 0.408 516.76 980,453.405 2.53 89.67
HUA10315(040) 43 20.220 143 56.849 464.53 980,456.961 3.67 83.95
HUA10295(041) 43 20.298 144 2.547 501.85 980,456.359 5.25 90.94
HUA10303(042) 43 20.326 144 0.670 521.97 980,452.169 3.27 88.82
HUA10302(043) 43 20.401 144 1.036 541.53 980,448.250 4.34 89.45
HUA10473(044) 43 20.416 144 7.753 279.1 980,499.307 4.58 89.73
HUA10297(045) 43 20.526 144 2.809 608.80 980,433.992 5.19 88.66
HUA10296(046) 43 20.547 144 2.383  530.83 980,449.068 7.45 91.01
HUA10320(047) 43 20.554 144 0.358 567.20 980,442.642 3.08 87.86
HUA10301(048) 43 20.646 144 1.222 557.86 980,444.099 4.25 89.24
HUA10316(049) 43 20.733 143 57.386 507 980,448.715 2.43 82.01
HUA10319(050) 43 20.815 143 59.990 621.61 980,430.475 3.09 86.31
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HUA10300(051) 43 20.848 144 1.519  586.38 980,436.881 5.00 87.61
HUA10571(052) 43 20.890 144 11.474 333.02 980,473.777 1.96 71.60
HUA10318(053) 43 20.932 143 59.143 782.22 980,394.125 4.02 .82.25
HUA10332(054) 43 20.985 144 16.321 211.75 980,483.556 1.99  57.52
HUA10299(055) 43 20.988 144 1.821 635.82 980,426.801 4.78 86.49
HUA10317(056) 43 21.024 143 58.252 559.42 980,438.847 2.88 82.41
HUA10298(057) 43 21.025 144 2.198  696.61 980,414.703  4.02 85.18
HUA10469(058) 43 21.311 144 6.981 584.86 980,433.453  4.27  81.81
HUA10325(059) 43 21.358 144 13.868 305.00 980,467.623 1.80  59.38
HUA10331(060) 43 21.392 144 15.811 239.08 980,479.640 144  57.51
HUA10326(061) 43 21.447 144 12.516  419.59 980,446.962 1.47  60.69
HUA10470(062) 43 21.477 144 6.770 525.66 080,448.384  3.18  84.15
HUA10471(063) 43 21.587 144 6.596 500.65 980,454.821 3.28 85.65
HUA10472(064) 43 21.590 144 5.608 495.99 980,457.623 5.10 88.86
HUA10330(065) 43 21.681 144 15.176 281.70 980,471.686 1.86  57.58
HUA10343(066) 43 21.707 144 16.718 231.06 980,480.459 2.90 56.53
HUA10468(067) 43 21.785 144 6.598  437.26 980,468.903  5.16 87.59
HUA10329(068) 43 21.971 144 14.584 344.79 980,459.405 1.16 56.86
HUA10324(069) 43 22.091 144 13.818  453.74 980,435.401 2.31 55.62
HUA10664(070) 43 22.137 144 3.982 667.92 980,417.013 3.85 80.37
HUA10342(071) 43 22.298 144 16.187 267.66 980,476.003 1.93 58.24
HUA10466(072) 43 22.300 144 6.970 382 980,476.737 3.81 83.63
HUA10663(073) 43 22.511 144 3.739 796.54 980,385.648 5.04 73.98
HUA10642(074) 43 22.567 144 0.176 1081.91 980,314.215 10.74 66.37
HUA10643(075) 43 22.573 143 59.909 995.33 980,335.109 8.25  67.16
HUA10641(076) 43 22.580 144 0.457 1196.30 980,287.327 13.44 63.53
HUA10341(077) 43 22.700 144 15.775 273.31 980,478.305 1.60 60.88
HUA10640(078) 43 22.707 144 0.730 1315.56 980,258.255 16.21 61.18
HUA10662(079) 43 22.715 144 3.579 834.66 980,376.726  4.70 72.83
HUA10334(080) 43 22.732 144 14.648 292.07 980,476.280 2.28 63.58
HUA10575(081) 43 22.735 144 6.315 466.05 980,451.005 3.58 73.66
HUA10467(082) 43 22.847 144 4.492 743.83 980,397.101 4.67 75.48
HUA10482(083) 43 22.867 144 10.795 678.62 980,402.682 3.18 66.54
HUA10639(084) 43 23.002 144 0.885  1458.44 980,219.783  25.84 60.90
HUA10283(085) 43 23.017 144 8.053  339.9 980,478.970 2.65 75.49
HUA10588(086) 43 23.086 144 7.223  482.94 980,444.071 3.83  69.32
HUA10657(087) 43 23.148 144 9.911 499.43 980,444.438 2.38 71.94
HUA10638(088) 43 23.165 144 0.599 1377.48 980,238.585  23.99 60.90
HUA10337(089) 43 23.167 144 14.961 326.88 980,470.786 1.93 63.63
HUA10335(090) 43 23.193 144 14.259 329.22 980,471.314 2.35 64.97
HUA10661(091) 43 23.233 144 3.253 916.35 980,353.945 4.69 65.98
HUA10465(092) 43 23.259 144 6.536 580.73 980,424.360 2.42 67.61
HUA10637(093) 43 23.332 144 0.533  1249.96 980,268.737  20.06 61.54
HUA10636(094) 43 23.338 144 0.317 1134.62 980,295.743  16.18 60.88
HUA10634(095) 43 23.376 143 59.864 937.01 980,343.077 7.22 61.44
HUA10635(096) 43 23.387 144 0.103 1003.97 980,327.508 10.97  60.96
HUA10479(097) 43 23.492 144 11.380 701.28 980,394.867 3.99 63.21
HUA10336(098) 43 23.525 144 13.591 386.59 980,462.550 2.29 66.99
HUA10338(099) 43 23.570 144 14.763  436.38 980,450.472 1.55 64.20
HUA10656(100) 43 23.621 144 9.312 402.45 980,462.497 2.22 69.91
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HUA10345(101) 43 23.675 144 17.116 271.12 980,487.012 2.36 67.93
HUA10463(102) 43 23.687 144 5.280 811.43 980,373.050 4.74 62.55
HUA10574(103) 43 23.715 144 6.537 632.97 980,411.019 3.11 63.74
HUA10344(104) 43 23.769 144 15.806 363.78 980,470.673 1.32 69.30
HUA10339(105) 43 23.903 144 14.680 438.47 980,456.291 2.50 69.69
HUA10593(106) 43 23.948 144 8.096 453.28 980,447.150 2.86 64.56
HUA10481(107) 43 24.014 144 10.550 562.56 980,433.227 2.07 71.67
HUA10464(108) 43 24.283 144 6.153 642 980,408.025 3.08 62.13
HUA10572(109) 43 24.306 144 4.837 779.49 980,377.756 4.49 59.54
HUA10346(110) 43 24.348 144 16.790 338.27 980,481.100 2.77 74.96
HUA10589(111) 43 24.361 144 7.659 634.28 980,406.832 3.80 60.42
HUA10477(112) 43 24.365 144 12.621 738.94 980,390.365 5.89 67.30
HUA10347(113) 43 24.446 144 17.464 392.37 980,471.747 2.14 75.14
HUA10352(114) 43 24.513 144 16.455 429.56 980,465.521 2.14 76.75
HUA10573(115) 43 24.692 144 5.622 656.77 980,401.619 2.72 58.07
HUA10476(116) 43 24.843 144 8.900 379.69 980,461.580 1.80 62.25
HUA10480(117) 43 24.844 144 10.018 387.62 980,464.378 2.88 67.52
HUA10595(118) 43 24915 144 6.301 610.32 980,410.447 3.91 57.75
HUA10348(119) 43 24.932 144 17.526 348.47 980,485.664 4.00 81.16
HUA10590(120) 43 24.945 144 7.351 553.76 980,422.477 2.33 58.02
HUA10447(121) 43 25.034 144 0.803 722 980,387.555 3.71 56.38
HUA10445(122) 43 25.041 143 58.945 618.19 980,404.165 1.33 51.19
HUA10594(123) 43 25.080 144 8.289 449.77 980,440.547 2.17 54.76
HUA10501(124) 43 25.137 144 9.483 397.01 980,456.481 1.79 60.15
HUA10457(125) 43 25.196 144 5.138 509.34 980,427.718 4.37 55.56
HUA10500(126) 43 25.300 144 10.470 447 980,452.836 2.13 66.33
HUA10592(127) 43 25.347 144 7717 462.87 980,438.644 1.69 54.73
HUA10478(128) 43 25.358 144 13.482 714.78 980,404.972 3.25 74.01
HUA10596(129) 43 25.373 144 6.520 555.61 980,420.398 2.72 55.69
HUA10446(130) 43 25401 144 0.116 674.47 980,393.212 3.06 51.64
HUA10349(131) 43 25.406 144 17.084 366.86 980,488.473 4.07 88.31
HUA10459(132) 43 25.500 144 4.103 513 980,428.301 5.14 56.59
HUA10591(133) 43 25.517 144 7.278 476.63 980,437.045 1.92 56.05
HUA10485(134) 43 25.568 144 3.420 611.53 980,407.334 3.94 54.18
HUA10648(135) 43 25.574 144 1.654 12255 980,258.105  24.87 48.69
HUA10460(136) 43 25.641 144 5.167 432.58 980,441.171 2.24 51.50
HUA10350(137) 43 25.652 144 16.606 389.31 980,486.516 3.54 88.96
HUA10649(138) 43 25.699 144 1.696 1133.04 980,285.015 18.01 49.20
HUA10503(139) 43 25.721 144 5.811 428.02 980,443.499 1.80 52.42
HUA10645(140) 43 25.738 144 8.173 433.01 980,442.993 2.04 52.90
HUA10502(141) 43 25.755 144 7.774 438.35 980,441.937 1.55 52.56
HUA10351(142) 43 25.773 144 16.378 384.28 980,487.125 6.00 89.55
HUA10284(143) 43 25.803 144 6.080  427.03 980,446.433 1.70 54.92
HUA10504(144) 43 25.819 144 7.090 429.48 980,447.725 1.86 56.74
HUA10650(145) 43 . 25.840 144 1.725 1029.34 980,310.818  13.91 51.04
HUA10505(146) 43 25.858 144 6.645 439.49 980,444.660 1.86 55.63
HUA10458(147) 43 25.883 144 4.647 450.76 980,438.619 1.88 51.87
HUA10651(148) 43 25.920 144 1.625 930.51 980,336.357 11.17 52.50
HUA10443(149) 43 26.008 143 59.049 510.44 980,431.382 2.45 56.73
HUA10578(150) 43 26.050 144 8.703 462.00 980,437.662 5.68 56.41
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HUA10652(151) 43 26.107 144 1.731 812.53 980,364.718 7.83 54.77
HUA10486(152) 43 26.122 144 2.508 633.35 980,405.143 5.06 57.19

HUA10524(153)* 43 26.183 144 8.177 420 980,446.373  4.03  54.58
HUA10653(154) 43 26.230 144 1.779 719.00 980,386.381 6.30  55.97
HUA10525(155)* 43 26.317 144 7.750 420 980,447.047  2.61 53.89
HUA10456(156) 43 26.334 144 5.170 423 980,449.606 1.29  56.13
HUA10579(157) 43 26.344 144 8.980  693.54 980,392.422 6.46  57.29
HUA10654(158) 43 26.385 144 1.922 634.95 980,404.696 3.95  55.64
HUA10545(159)* 43 26.400 144 7.017 420 980,449.279 1.28  55.12
HUA10540(160)* 43 26.583 144 5.383 420 980,453.509 115 58.93
HUA10444(161) 43 26.584 143 59.827  625.07 980,407.841 1.17  53.75
HUA10546(162)* 43 26.600 144 6.308 420 980,450.591 1.09  55.93
HUA10580(163) 43 26.686 144 9.382 980.68 980,326.897 16.40  57.45
HUA10526(164)* 43 26.700 144 7.500 421 980,450.311 2.16  56.69
HUA10527(165)* 43 26.967 144 6.983 421 980,451.972 1.54  57.22
HUA10581(166) 43 27.088 144 9.593 1231.23 080,266.251  25.77  56.55
HUA10582(167) 43 27.094 144 10.114  1369.98 080,224.038 40.38  57.17
HUA10541(168)* 43 27.150 144 6.258 420 980,456.505 1.07  60.10
HUA10531(169)* 43 27.167 144 5.517 422 980,463.983 1.19  68.95
HUA10499(170) 43 27.184 144 13.504 47 980,403.105 3.72 74.98
HUA10528(171)* 43 27.233 144 7.317 4206 980,453.395 1.92 58.71
HUA10544(172)* 43 27.317 144 6.767 420 980,454.557 1.21 58.93
HUA10448(173) 43 27.384 144 3.920 428 980,457.394 2.02 64.03
HUA10542(174)* 43 27.517 144 6.200 420 980,462.589 1.15  66.61
HUA10498(175) 43 27.617 144 15.804 484 980,464.951 2.70  83.63
HUA10529(176)* 43 27.700 144 7.617  420.6 980,456.549 3.62  62.57
HUA10543(177)* 43 27.733 144 6.950 420 980,459.477 1.32 63.33
HUA10530(178)* 43 28.225 144 7.767 421 980,463.027  5.00  68.75
HUA10497(179) 43 28.317 144 18.388 265 980,514.168 1.85 87.06
HUA10658(180) 43 28.327 144 5.448 522.95 980,450.534 3.48 75.43
HUA10487(181) 43 28.688 143 58.682 479.59 980,444.577 247 59.82

(
HUA10454(182) 43 29.424 144 13.817  634.26 980,428.634 1.96 72.37
HUA10667(183) 43 20.684 144 8.130  547.32 980,446.853 145  73.14
HUA10665(184) 43 30.123 144 13.701 647.45 980,424.449 1.66 69.84
HUA10451(185) 43 30.148 144 8.953  529.92 980,453.855 2.26 76.64

HUA10449(186) 43 30.184 144 5.704 642 980,421.654  4.16 67.92
HUA10450(187) 43 30.258 144 6.835  632.09 980,425.152 3.71 69.54
HUA10453(188) 43 30.434 144 13.971 667 980,420.803 2.88 70.18
HUA10666(189) 43 30.459 144 9.512 643.85 980,432.429 2.46 77.15
HUA10452(190) 43 30.801 144 10.137 736 980,412.036 2.58 74.97
HUA10494(191) 43 31.294 144 15.997  325.97 980,496.795 6.89 82.21
HUA10495(192) 43 31.348 144 15.250  429.98 980,472.509 6.93  78.87
HUA10496(193) 43 31.395 144 17.470 241.96 980,517.635 5.16 85.15
HUA10488(194) 43 31.434 144 10.937 723 980,406.868 3.68 66.90
HUA10491(195) 43 31.931 144 11.959 555.18 980,439.062 3.14  64.61
HUA10489(196) 43 32.234 144 10.371 634 980,423.753 4.28 64.66
HUA10492(197) 43 32.417 144 15.313  442.70 980,469.211 6.23 74.89
HUA10490(198) 43 32.851 144 10.137 470 980,461.493 3.51 69.73
HUA10493(199) 43 32.972 144 16.183  294.33 980,502.714 7.38 79.09

A density of 2.67 g/cm? is assumed. Gravity stations are listed in the increasing order of latitude.
Gravity stations with an asterisk mark (“*”) show that measurements were made on the frozen lake
surface. Gravity values are referred to JGSN96 (Nakai et al., 1997; Yamaguchi et al., 1997). Terrain
corrections were computed by Yamamoto(2002). T.C.:Terrain Correction, B.A.:Bouguer Anomaly.



