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An exposed cross section of the tilted Tottabetsu plutonic complex allows direct
observation of its 2-D cross-sectional shape and pretilting vertical variation in lithology and
small-scale internal structures. Furthermore, the cross-sectional exposure allows direct
evaluation of pretilting vertical density variations in both the pluton and the country rocks,
which serve as a strong constraint in gravity modeling that complements information on the
‘missing’ original horizontal dimension of this tilted pluton.

The pluton is rectangular in cross-sectional shape, measuring ~10-km thick by ~8-km
wide. It is stratified with the uppermost thin granitic unit (~1-km thick) and the underlying
thick gabbro-diorite units (~9-km thick) that preserve a stratigraphic record of numerous
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hotter replenishments in the form of alternation of originally horizontal mafic sheets and
cumulate layers. The paleohorizontals (i.e. floor of the magma chamber at any one time)
inferred from the sheets, pipes and cumulate layering and foliation dip steeply eastward,
being roughly perpendicular to the original side walls and subparalell to the original roof of
the pluton. Thus, in terms of the 2-D cross-sectional exposure, the pluton apparently had a
vertically-elongated cylindrical form with vertical side walls and a flat roof before tilting.

Both the pluton and the country rocks show systematic density increase with paleodepth,
but density contrast of the pluton with the country rocks varies between each unit. The
gabbro-diorite units show positive density contrasts (Ap =0—0.2 g/cm?®) with the tonalitic and
metasedimentary country rocks, while the granitic unit shows negative density contrasts with
the country rocks (Ap=~0.1 g/cm?®. The new Bouguer anomaly map shows distinct
correlations between the bedrock geology and local gravity field. As expected from the
positive density contrasts of the gabbros and diorites relative to country rocks, a local
gravity high is seen associated with the exposure of the gabbro-diorite units. At the same
time, a weak gravity low is seen associated with the exposure of granite, concordant with the
negative density contrasts of the granites relative to the country rocks. The gravity model
shows that the subsurface contact between the pluton and the country rock gently dips
westward, being roughly perpendicular to the steeply east-dipping paleohorizontals inferred
from the surface geology. This strongly supports that the hidden pretilting side wall of the
pluton was also nearly vertical.

At first sight, the cylindrical shape with vertical side walls and a flat roof could be
interpreted as being the result of emplacement at dilational sites along major faults and shear
zones. However, such an emplacement mechanism invoking space creation by horizontal
displacement of country rocks contradicts gradual vertical stacking of the originally horizon-
tal mafic sheets that represent recurrent hotter injections. We suggest that space for the
successive magma batches injected into the Tottabetsu magma chamber was created by
vertical displacement of fault-bounded blocks of roof or floor country rocks with little
horizontal displacement.

I. I C & I(C

BEERDTR & NEEEIL, ZOEA - EEREZML LCEELFHL) &40 ) 559,
% DREERD B EITTREOKFEF MBTEICHEL T 2 2012, $REFEOERI HREN
EARLTwD, ZDZ &b, MERPESENFEL HV ORBEROZRITH LR %2 8 5
L &9 ETRAPERICITONTE R, BICEFERIC L 2 FERMUOFEL LT 2 L8
BCEIATTHEZEh s, BEREEROMT COBRICHKZ2 G2 720G FIEINTE
7z (1 z21%, Bott and Tuson, 1973; Petraske et al., 1978; Hodge et al., 1982; Ameglio and
Vigneresse, 1999; Richards and Collins, 2004). L2, HIRMEZEEITFEL, = RITA9ZHEE
RS LETHENLZRBICLL—FT, BEEOE CRAYH 25, BEAT—NLT WL E 52/
WEEZAL D ET 5L, WERNFERICEL I 2EL v, 26T, ENERED LBERERD
BREHEET 272DICIEEREBELDBEZECODWTDBERPATRTH LD, TLAED
TR BWT, HEAADBEELIC OV TORBEIREL TR v MErHZ, EED
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TR, KRB, BREENFERENGCHEEN: 7oL ct-Tary be—L3NnT
WHEEZLNLENT, ZLDEBEERICBE T, FiK - BEAREL bic, BESMIKESH
JOIMEFATEETHLEEZ LNE, 22 bbT, BREKDNENEEVEIIZE W
THEFHMDEEZ»EREINDLZ LIZFHTH 5.

SREAHDEREBLL ) —DDFELLTEZLNLNIE, T/ h=v 7k 7ax2izk)
BEILICZ - TEH L 2 REEROMERHETH 5 (Fl 21, Rosenberg et al., 1995; Bachl
et al, 2001; Miller and Miller, 2002). Z D34, HBENE L BHEDBERREE D E 5 AZ
B2 DV TORMZEREBEFANEOBREZ BEBELNL—FT, BLN2d4 A —VI3EE
E=RTEWmEICREN S, Thbb, SEREEBEOKEFOOBRIMEEIZL S, LrL, i
T HIERESE TR L VHEL TR 2812k ), ZRTW A A— U RHETT 52 LA HE
THD5. ZOHE, REHFRANDBEELIZ OWTHER ZBEAREL LEBAFTE S 2
L b, BENEEOBECBATL )V BENLHNZEZ DI D TEL L Vo TL Ay
FIREWERBLNS, L Luds, INFETIRZFDL ) ZBkiz MBS FEIE A S
72 BE e s,

FRFRTr—AR T T4 ORGE L7z BRI b v 2 BREERIE, B BERE O Lo
WEZ 10 km 2 Biv 7 ) LAEDSERE 2 ZH L TH ), BREENER 7 T £ 2 % HE
TLETHBEFND7 4 — NV FETHEEVZ D, 2L LEERIIHRNICATLETHY), 22h
LIFLNHHRIR, MBI T+5 L RBEE RO E 2 HET 2 FIc b BETH S, &K
XTIE, ENEE L WEN ETOREY L EEROBRICOWTERL, 25z, BRoNIEE
L TERDFGZBIZIC DOV TOBRE RS 5. 4B, KEFLoH—Ehlt, 312 Kamiyama et
al. (2005)ICAFRENT WD, FMO—EBUEZFEODIZ, —HBABICEE?DH 2.

II. BEXEAF OB

1. HBMEE L ToRASERE

HRZERHIE, R BRI NG L 2 ERE, BREEEZERL T, HFHh~ ik
FEMEHIZRITENICAHLS § 5 & A% 311 T\w5 (Komatsu et al., 1983), =105 BREhisliE 1z, %
HAFFTHLIED T L — F oSl b IA AT, T ERIRASTEE, 3L A A& L3 2
ZEICEVBEHLZbDEEZ LT3 (Kimura, 1986), ZEEDEREIX, Hilr 5 IR
M7 > TIRER D bikEREH, ANEHEZRETI 72254 MEICES. Tbb, Bl L
DEREBICHL T 2D EEZ 5115, Osanai et al. (1991) 12 L iUE, BRAEHEOBEELTR ML,
H S AR FPERHUIE T 7 kb, 830°C TH 5. AFKAIC DV T H REH L EFID % & 1, HETIIIER
BEEVEBRT NI L, ERTRELVEEL W LISGEES SBT3, SR L RS
BIZ A 6N 5, SEEZMER & L TE, BRE, AREEHIZEB TSR TH ) BR4E
AZIB LA > Telwy, FETEIERZZTAREZCLERRKEZET 2. 2N LERED
EiEE (FIREE, FRIREE) B X UOAREDBEEIMELoERZ 7R L EC&EST 5.
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BEREOFRERIL, BEEELMEICL > TRRA 74474 b (BT, 1983) L#¥LTw

[ |

2. AEZEHFIBORBEE —HICEREEOAHMERDIZOVWT—

Fig. 112 HSERFILHOMER 27T, HEERFITIL, FIclRREE BRI RKE W &
THILNS., PTLESHES AN WEES L UPIRER) oEHRIZRE < (BIH, 1997), B
EBENBEHNK 2/3 & h 5. INLEHRERBCEHIT, T oOMM - BiE & WEN ETosms
L TFEBEILE—PIfka (lower gabbro-diorite ; LT LGD) & FEBEACE—PESE (upper
gabbro-diorite ; LI'F UGD) & icX4E N T&7= (B2, /AMEI1EAH, 1986 ; Komatsu et al.,
1994). LGD i3, HEEBFOMWBREFOTEHICEL, ElhicHMEHEL TERT 2. #4892
ITADER AR - BEEZEL T B2, —RIZT =274 FMEDER - EE/EA 28> T3

2L, UGD i3 LGD n&IH (B b#h) #5F 5 (FFn) RV BT LI LTHmLT

BY, 7V )T ADERBERZIZEAEH > T, ZORSICHES &, Maeda et al. (1981)

LB XN CEKIILGD ItE I N DI, D BN OFEFRBEER L ERR

(1997) i2 & 3 b v XV BREERDTNE - PIRESZE L UGD I2B¥ 2 (Fig. 1).

ANERE A (1986) (%, UGD CGFEEEWECER, b v F~VIEEGE) OFTEhcHEL (ET S
THE L —F 74 (34 v5k) 25, LGD & kg, ERMEREH#->TwsZ &5 56, UGD IR

FELERERANDBRTEALZZLD, Thbb, LGD Y BE L 2 AT =Y O~ /< BEEOERT
horrliz, LrL%d»s, UGD & LGD 0¥ HIEICEIRT 5 2 LIdEETH 5. HWERKE
DBFENE TIREROFRE BRI ZELL, M- BEr omMEZRNT S Z e TE LN,
¥ 7z, Maeda and Kagami (1996)i XL, ~¥> 7 X LHNWER - FEEEREEROEL 5
b, BERERICEE L 22> F VESR< 7 <i3 N-type MORB OMEE 2577, & LICHEDIER
I VIEET, Thbb, —RICL VR TREIZEIGET 22 & (Passchier and Trouw, 1996)
*ERT L&, AEOMBREICBIT 291 nEke UGD nERNFERR, BENENIZL S
EADV AR —RUENBAEZRBL TWEEADLIEHTEDS,

DEnz s, BREETIE, LGD L UGD Z4T LI RZL AT -V </ <IHEOEW T
37, —EDO2 7B L > TERENLZ LD THDEEZTH Wk HicBbis, 277
L, INETIRMEDRRIZOWT, S - BEWEENEL, S MR s 2 b
TTRZWDT, AL TIE by ZXV) EiRBUCET 2 ZBBIER 28 - - 5885 % /MAIZ
2 (1986) 129> LGD &IFUS, F72, 2D FALNERER 2 #i-> TW 2 WESREEE L 2512k
FEDTCRE % R (1997) I2f8 b v SV EREER LIFY, WEZXNT L2 LicT 5, 41,
LGD-UGD MZENDBERZH 5 222§ 5 7291213, /g 2ay - SRS - sER L8 Ritbd &
LB P L E3 N Z EEENS,
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granite (undeformed)

[ﬂ]ﬂlﬂﬂl upper gabbro-diorite (undeformed)

lower gabbro-diorite (deformed)

E{] heterogeneous bt tonalite (deformed)

granulite / opx tonalite

[D:m Metasediments / Nakanogawa group

Fig. 1. Simplified geologic map of the northern part of the Hidaka metamorphic

Solid triangles represent major

(1986).
Mt. Esaoman-tottabetsu; MMR, Mt. Memuro;

belt, modified after Komatsu et al.
peaks: CHR, Mt. Chiroro; EST,

Mt. Tokachi-poroshiri; TTB, Mt.

)

PPR, Mt. Pipairo; STN, Mt. Satsunai; TKP

Tottabetsu.
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Fig. 212 b v IV RECERDOMER %7 T. b v Z~NV AR, BEBTIHIT & A EIRER
DD EEEOWE - BT, 72, MBI UBEHTRIINSL 2REE T oG AHT VL
APEMEELNEREICEALTEY, N6 IcERERIER%25 2 T 5 (B8, 1992 . R,
1997). EERDILFETIIERAEH 2 - 2TBHBE b —F 74 bbb Exf nikicEL (8
D, 7z, EEIZERAEA 2 - 2N EEZ2FARE T2 LGD el T2 Z L3RI n LB Y
ThH 5.

by Y RECEROME R L TOR LB - 7255 80T, FoOMERRTH S 5. Aikidika

Oblher ")

o 0l€0 160 (70

Tottabetsu river
zone | y

35 }—65

Mt. Satsunai Mt. Tokachi-
: poroshiri

4 km

Tottabetsu complex

] l Granophyre
- Zone Il (granite)
- Zone |l (diorite)

Zone | {(gabbro)

Pipairo Tonalite
Lower Gabbro/diorite

Metasediments

Paleohorizontal

Fig. 2. Geologic map of the Tottabetsu plutonic complex, modified from Suetake
(1997). Paleohorizontals are inferred from magmatic structures such as mafic
sheets, pipes and cumulate layering and foliation (see Fig. 3).
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EFETH), BHlicks L% 8km, EFEIZ 12km DHBETEHRL T3 (Fig.2). Bk s
EDBERIZERUTH Y, WL OMEEIZALNT ., Thbb, 2kl L bHEMETIE, &
HRERIEATEL TV LD LiENE NS, WERN (Fig. 2) RicR L 22mERNS, SEE
BREEDKFEZFEL TWD EEMIIELE). NsEHKPFEIEZ—BE L TlhEdtogEmzRL
50~90° DA E TRIZAMER T 5. 5 EAKFEOMES & KA FHOERE?» 5 RED 5 &, &K
FHI0km DES 2 o TWwizZ &izk b, SERDIRIZ, REFMOER (BRROMERRE)
IZBIRZ (K 8km TIRIZ—ETH 5. BRNOMEEIEKTE EMAERZLTEY, £z, 5EKD
N—T7I3EAFEERRTFATTH S, Thbh, 2% L IRBHEDER, 51, HERIT0
SREFMAICHEELERTHY), BILLMELTFHEN—T7%2 L > TWieZ EPRBEND,
KE (1997) 13+ v IV BRBERDEHG % H L2 L, EBLEBEEADMMOE 2
5, Hfk% zone I ~1McX4 L 72 (Fig.2). zone I (JBE# 7km) IZRICHNWEE» L2 Y,
ERTEHOK2/3 % 595, zone II (BE1~1.5km) 370 EAricfiEL, EViEREH %2R
TPIEEE 575, zone Il (JEE 1 ~1.5km) IZEENT EERICAIE L, BHESIZE L Wik
BOICRED L% 5.
zone I TlE, Bupikz b DMIABENLVWED L — b CEAENEESE L W LN EED X = 4
VBB LOREREFEEENS (Fig.3a,¢). 2O ) LERE —FEXaaL—LEE
NEEIZ, BREBEBEENESE /G bDlA 7227 <l D ICHRIICEAS N, ZOHE
vy a2 RDBEFERRICZ L WEEN LS L OMICEE - BT 2 Z L2k > TT s b
TR EN TV -72bDTH 5 LERE L2 (1213, Chapman and Rhodes, 1992; Wiebe,
1994; Wiebe and Collins, 1998), H&E > — F O THEIZIE, LIE LIS ERE AJRERE D FE
35 (Fig.3a). 2612, INLHHEHEL— M3, LELETMEOX 2 2L — MED LEL LDV
LRT2 I A VED A TIZEPNTWS (Fig.3b,¢,d). 267w A NED <A T3,
<y 2 RKDX 2 2V — P OERIC & DRI S M ENARBEE OIS, RER OEER
By— M2 ERT2ZLICL-oTRBRENIZLNTHS LRSI NG, BE, X221 —LE
1213, RDEHE S — F DIV L KREESFZEL TB ), vy a2 RkoX v —
PO EEEERE Y S OMBIZ LV EREZIT 22 LR ENDS, It TEE
OMBEEEEEZENN LN LZEICERL TERENS Z &b, BREEN LT - KEFHD
MR LY L THWSLZ L2 TE %5 (Wiebe and Collins, 1998). »¥4 7IIE%EL AEA DTS
By—MRX2 2V —FELMREZLTWS, T4bb, Y—beX22abv—1FED, b
ERKFFEDILERY) 2d o TWieZ L 2RLTWA, ZNSDAREEIX, BhH Y- 5%L
BEF D HEERF &ROEE L RN TH 5. AROEELSEMOBEZTRTI—F&Xa
LV —FENHJEIZ zone [I THLEESI N2 (Fig. 3e,f), HAIZ LY SiO, 1284, WA
z~9, zone I & zone IIDFHDE WL, FEICIE, BEASN2< 7/ <DMB0E 2 Bt
LTw3, —7, zone I ZHERkT 26 EIZ, zone I < zone II 2T 5 ¥ = 21—+ LAEHE
B 7% GAGTR D AR - B L 72 b D TH B L EZ b1 b, ZnE 2%, SrEAERERS &
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ML= - A BE - BRI E-RE 28 Ek 2

magggxgriuc g}
chiffed®
margin

leucodioritic

cumuiate
m

Fig. 3. Field photos (a-e) and a sketch (f) showing magmatic structures related to hotter

replenishments. (a) Gabbroic sheets separated by a thin, intervening layer of leucodioritic
cumulate (zone I). Note the lobate basal margin of the upper gabbroic sheet and the flat
top of the lower sheet. (b) A pegmatitic pipe with axis roughly perpendicular to the
exposure (zone I). (c) Subtly chilled gabbroic sheets separated by a thin, intervening
layer of gabbroic cumulate (zone I). Note the pegmatitic pipes extending upward from
the top of the cumulate layer. (d) Pegmatitic pipes with axis roughly parallel to the
exposure (zone I). (e) Mesodioritic sheets separated by a thin, intervening layer of
leucodioritic cumulate (zone II). (f) Alternation of mesodioritic sheets and leucodioritic
cumulte layers (zone II).
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UEG - WERSTTHRMERD 5 bFHE N5 (Kamiyama, 2003).

B, by INVEREERETOMTEEIC OV, by o) dfkE~ e @ 5
P DBEIC 3B\ TEM S L2 JBITE - KBRS (Iwasaki et al., 2004) & 8 MT
BRI L 5 WIEPUETRE (BARIZ 2, 2002) DL H 2, bk dE, b v 2 VYRS
BEZFUCHBILRETICE, 6 km/s %82 2 EEERIHMEMIE T ) L TH Y (Iwasaki
et al, 2004), F7z, HIFEFHIH 5HT 30 km OBEBICE 2 = T, 1000 Qm Lo 5 PR
FET 5 (FARITA, 2002) ZEPRENTVE, ZNLORERE, BEE - BRIEROERE
M- ERCERERD b7 5 R TERMERY, TEIRE BALH AR OEZIC L > THEEHRL T2+ 4
DMEFH - ERFHRBEFNNTH S, LrL, WINd EEHESEOAEEL 7 —7 0

SLRFETH Y, by IV ERBERDOMT TORR EEEIZ OV TIZEL I ST W2 s,
LR T, by NV RECER L B B 2 EHHERERE L BN, EROMTEEIZOWT

ES TR
IV. E h # &

by ZRYVBRBEROHT TOREE - RICHI 2 5 2 5720, 2004 S£E 2 5 2005 5Kz 213
T, by I EREEE 2 & B B ILIR I~ LRI B CE I EE R EM L 72, A
CBT D EIEEIL, WA - FHE (1989), JullnIs (1991), Maruyama etal. (1991), [LA<IE
2 (2001a), WA (2002) Z X2 LD I3 NTWBEE, FwF VEROMTESE 2 5m 2 -
T T RURGHI/FLNT o7, 22 THE, BHEOK 100 SOBRSIcm:, Fichk
H, /B3, BIE, RIEWon— T, #Hizic 287 SOBEREML 72, HrloBs e 287 &
DT — 2 DR - R - BHE - BENEHFIC OV TIRFHCORBI NG 72,

1. UERE

BRI - REE - BEEE, EICT 771> %)L GPS#E (DGPS) iz & D isE L 7275, —
i, EHOTERRLN — 7% ERBENES T, EENE(LIYERH il E T, B
FEATND 2T 5 Ton 1 MEROBMIEE S L SEEy S EBEL HA4 L ), BMEEo GPS
TREGEEZREL 2, £, ZASPHATEZ 25T, TNLHEL TESEREST-
7z. DGPS DIFMfFIc H72- T, ELMIERIC L VREIN T2 ETEERE [3E] + [HiL
W] DB T— 2 2EH L 72,

%B,GPSIC L A MBHETIE, P4 [ FEOMBEIEEINTWA VO T, it 57—
7B L CEEHBERRTOMER L CEERE EN2BEENT—F & DB ERT 3 720
i, BET—FOMESDEL LS, BCATHIBIIO I A FEOEBEICH2 57280, BT
BELOBET—F % b L2 DGPS Wz & ) RKed & 72 RN oMl &, KEHEic L )&
DNZBEEELOMTRAT2 mULEDENEL L., F07®, BEEOEE FE,»LHESR
N7z2F A FEsx DGPSPIEIZ L VRO b N NEE» LE L Z bict - TBLN-E
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REEELLTRALE. 44 FEOREIRE, EBLHERICLIZAAF - ETAL774 0
gsigeome.ver 3 A L 72,

2. ENhllEL TS EREHE

EN#IZEIZIE, 2EB? Scintrex CG-3M EFjft (S227 B LS 315) 2HA L 72, KHDMENT
EIMER, BRI 3 B 105 BEN—ZE 4 (FGS. 3-105) #HlIEL— 7 DS
ETBZ LIz E )V RD2, ZOBE, MEHEHEIZ, BAREEER JGSN 96 (Nakai et al., 1997;
Yamaguchi et al., 1997) 1C#EHRL 7z, BEICEEL CTid, MEEHENBERON] (ICREES 2%
EBEL, BEIORB-#TRETHON) 7, TTEHEDF v 7 %8772, B, S21EHFNDGE
FECRERMIIZ DWW TiE, 1IiARIZA (2001b) 2SSz,

BUNC & - TR L NN EJMEIC EREWHIE, FU 7 MEE, FHEEMIEL2 L TadE
TMEERD, kRic kD, 7—7EEME (BA) 2REL 7.

BA=g—y+ph—BC (p)+TC (p)+AC
ZZTC, glMNENME v ERENME B 7 —THE, k! EE, BC . 7—HIEE,
TC : MIZHIEME, AC | KREMHIEME, p @ MIERE, ThY, 7—7HIE, MPHERHERED
B THh 5. IEHEEIZ DWW TIE, Geodetic Reference System 1980 (International Associa-
tion of Geodesy, 1980) I2ZEDWCFHE L2, 7 ) —=7HEE L Ti3, 0.3086 mGal/m %
L7z, 7—7HIETIE, BRZTHIEZF ¢z (LA, 1984), £ 100 km O #iFH TH R DERIE
12 & 2HHIERZ 72 (FKIR, 1978). F 72 HERHIEIX 7 — 7R 1E & [&] U &P T Yamamoto (2002)
2 & SEREMIERIEERIC LV EFE L. 28, ULEoEORIZHER L 2 EERIZERIMR T
H5., KEME (AC) BXRR X VFHEL 2.
AC=0.87—0.0965 %

ZZThi3ERkm) THY, AC ld mGal T52 5N 5. 77— 7 HIEME (BC), MEMIEME(TC)
DETETUREL SNLFHEEE (p) &L TIE, 2.67g/cm®*ZHHL 7.

3. BEBRZE

ENEErOHTRBELZHET 22013 MEL=y FHEOEEZICOWTOBHRITATR
Thb, 2T, BEIHLFRL:, FEELOTELR)BHENSLVEGRENEE S KR
HEKFORFTHEL, KRR LVEAOHBELZREL 2.

o=WA/(WA—WW)

ZZT, p BE (g/cm®), WA R&EFTHEE (g), WW . KhTHEE (g) TH 5., HIE
&, b o IV BREEROERAR 45 58, LGD DERES 8 b, (&) WEEEB LU
4 t—=F74 F 2EOCEREEARE 23 BBEOEF 76 BT OWTEM L 72,
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BESHORE

T =T BEORRBIC OV TR ENC, BENREEREZ RS, Fig 41z, BB ERDBEH
AR HEEE MBS 5 DEFEHFAOEMIC LT 7 ey F Lz, BEERE?, Bk
DEEICHL T 2 HBME*BHL TWbZ L2525 &, ZOXIIE FRTOMEEE 2 L
IEADBEEENEZRL TWD ERLIBLDI LN TE B,

Fig. 4% 6, BWNWEEEHE~REEEHE (LGD, zone I-1II) T3, BENEREE
CHBLTINEEETHLNICHNL T, EHEBEHE (zonell) TR L VEBETHLZ L2t
LD, ZITRHRETNED, REEE - BREEELLIZOWTY, EEFHEO RGN BE
BPFALND LI HTHD, ZDL ) L RMBLBELIIL, P T~ FE kR yim 2
BHLTY HEERE L L TROBMTH ), KEME—ROBEEEL#E2 5 L Bk
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Fig. 4. Rock densities plotted versus E-W distance from the

Hidaka Main Thrust.

(i) BIREZERE, =+ 74 F2E8CHEREEAREOEER, TIcZRENZILIZ MG L
T, Fizmy - &L % 2MEmZ2RT. BRESO B EEE FMEMEN 75 =254 LD
bold, p=2.78~2.83g/cm* BETH 20D LT, MEEMDIZLALEERN L DI p=
2.61~2.64g/cm®* IRETH 5.

(ii) LGD, zone I # ELHMNVEENBHIBTL HA~DBERD A LS. LGD EHE
Tl p=2.93~3.01g/cm® Th 575, ZZh LEHFICHAD - TRECBEIRA L, zone 1 5
FEPTIF p=2.86~2.94g/cm* BE L %2 5, —F, BREEARE L OBEZRICER T2 L, X
FEHAOEREZBIRZ < Ap=0.22/cm® BBETIZIT—ETH 5.

(ili) PIAREIHFEHB (zone II) TIE, EH~D Si0, EHENAMICHIE L TEENEFKI A
b5, zone IIFEERTld p=2.79~2.83 g/cm® TH % 5, WETIE p=2.69~2.72 g/cm?® T2 &
%h, BEREEARS EDEEZEIZ, Ap=0~0.15g/cm®* f2ETH 5.

(iv) FEMEBHIR (zone Ill) TiX p=2.61~2.64g/cm® TH Y, BEL OBWERL, Ap=—
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0.1g/cm®*RBETH 3,

VI, 7—7EE 04

BElCiR~72 & 502, AFFRMEIc BT 2 EHBIEIE, WA - 4 (1989), JuliFs (1991),
Maruyama et al. (1991), L7RIZA (2001a), WA (2002) Z &2k D 2SN Twb, Fig.5a,
b, ciz, BEFNDRIET—Z ez icBoizT—2 &Mz TERL: 7—7BEME2RT. 7—
FTRERPICE, BENAESAOMELZ 72y b L2, FHEBSEFzIZESABBETHY,
BHEBEFOUESMZRT, Fig.bald 7— 7 BRESHOVERI—EH THH 5 L5 L
23NDTHY, 7T—TrREEIE LHIILEBERNETRLTH S, Fig.5b, cid, 7—78
DAY I —hHBEHEZNFNICEREDLERZLNTH S,

INLDRERTETRMC Z & 1F, &FaEm s LT, BEUROMEEZEE ) IZHIG
LTHEMIETIES7—7BREEZ TR T LV ATHE,. 2L ) ZEBLROMZH ZEE DI
M L2 7—7BENOEE D IE, BEOHELL LBV BELEHINCELBETH S (LA -
Ay, 1989 ; FuiiIA», 1991 ; Maruyama et al., 1991 ; [U4i3»*, 2001 a ; L7, 2002). =0
£ TRRIE, BELCEIEBEEORTHMBWE * MEEH L T2 & v HEERFEED
KBEEZ KL TW2DTHS ). ENEEEDREKMER v 7~V ) EFRBADTUHEA T
THREE N, TofEZ 136 mGal I2ET 2, 2Ol HEMELSERTATLIRLKREWETH 5.

EEHTNER, HLEEELO VY FERTHBERICERBNE - BESH L LICEELER
HWREEVEL > TWEEWI ETH S, il LGD EHI T, 21Uk L TEIbICIE U7 5
BNRBEORBBEIALN, TIhb, v I NVEREEDHENLE - PGS ERE (zone T -
zone II) ICHBL 2 BENEFEORBIEFICEN HL TWa, ORI, BE - 5SE- Pl
FHECEREEARS LV IBOEERZ L DL LN TH L. —F, SLICEFOEEE
HiE (zone IIl) A TiE, BELDENDTEZL2 KL T, TLABNVEENEEOSH L LN
5, FICHEBENICALN I TNEEIHTUIE - TWDEEADLZENTESL, LD
#i3, LGD R b v &~ BEER D HES B ENEOREIC % > T b 2 2R T
3.

VI ZRITHTHEEET IV

BB by &~V RECERME DB EALA, BRI En L ) e BEBEZ B0 T
HEPEIRZ Bi2HIZ, ZRILFZNT = (Talwani et al., 1959) T & 2 M T HEERAT 2475 72,
EATIE, WA ER0.5km BB CHEET 2 b v &~V ) g~ Lo 5 FE 5 m o @l
WolEN7e 774 (Fig.5¢, A-A") I2DWwT{F-7>. Fig. 6 lcf@ERe =T, o8, =
DENZRENTWEEN7 07 7 AL, ZEOBAMETII %, B> - obHiisH- 7
ETH 5.

FFFRTEET 5DIE, +y INVERBRERICERT2ENRETHL0IIHLT, 7—78
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Fig. 5a. Bouguer anomaly map of the study area. Black and brown dots mark the locations of
preexisting and newly-obtained gravity stations, respectively. Contours are in milligals.
Elevation and terrain corrections have been applied using a density of 2.67 g/cm?®. Bouguer
gravity variation is shown by both the contours and background colored image. Solid
triangles represent major peaks: EST, Mt. Esaoman-tottabetsu; FSM, Mt. Fushimi; OBH, Mt.
Obihiro; OSK, Mt. Oshiki; PPR, Mt. Pipairo; STN, Mt. Satsunai; TKP, Mt. Tokachi-
poroshiri.
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Fig. 5b. Bouguer anomaly map with a colored topographic image. The Bouguer gravity varia-
tion is shown by the contours in milligals. Black and brown dots mark the locations of
preexisting and newly-obtained gravity stations, respectively. Solid triangles represent
major peaks: EST, Mt. Esaoman-tottabetsu; FSM, Mt. Fushimi; OBH, Mt. Obihiro; OSK, Mt.
Oshiki; PPR, Mt. Pipairo; STN, Mt. Satsunai; TKP, Mt. Tokachi-poroshiri.
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Fig. 5¢. Bouguer anomaly map with bedrock geology. The Bouguer gravity variation is shown
by the contours in milligals. Black and brown dots mark the locations of preexisting and
newly-obtained gravity stations, respectively. The profile line (A-A’) shown in Fig. 6 is
indicated. Solid triangles represent major peaks: EST, Mt. Esaoman-tottabetsu; FSM, Mt.
Fushimi; OBH, Mt. Obihiro; OSK, Mt. Oshiki; PPR, Mt. Pipairo; STN, Mt. Satsunai; TKP,
Mt. Tokachi-poroshiri.



162 ml M- AR BE - BRI - RE O BE-ER E

WEST == - EAST

Gabbro (zone I)

©
o
1

Bouguer anomaly

Anomaly (mgal)
S
o

80 | ----mmeee- Regional anomaly

Residual anomaly

Anomaly (mgal)

* Modeled

U 1 1 1 l i 1 1 1

4 6 8 10 12 14 16 18 20 22
Distance (km)

Metasediments

Depth (km)
HWONN 2O

V:H=1:1

Fig. 6. Gravity interpretation along E-W profile A-A’ (Fig. 5¢). (a)
Bouguer gravity profile and subtracted regional gravity. (b)
Residual anomaly and modeled gravity field. (c) 2-D model for
the gravity profile. Density contrasts relative to the metasedi-
ments are shown in g/cm®. The model shows that the Tottabet-
su plutonic complex has a gently westward-dipping (10—20°)
contact with the metasedimentary country rocks, supporting that
the pretilting side wall of the complex was nearly vertical.

T3, WTHRBOEFDY — 20k ) KEELEEC L 2BELEENS. BiC R T
12, WEFHDLEBN L BEEROEELEEIN TN EEZ LN (Fig.4) T,
FTENLDHEEIY KL 72012, 20X20 km? DIEFE ) v FOBEITE)IC L DEL N7~ H
BEENYF27—7RE,LLELIE, BERE 2KD2. Fig.6alcEH L mHETRLE
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i3, TNENT—7EELHBEEN 707 A NV THB, £/, Fig.6b, clamLiznit, B4
NIZBRERE 707 740E, 20707 AN LREE N 2R TEEETLTH 5.
BT Hiz - Tid, BEMESB L OBEMNTSHEREZ2EE L T LGD, zone I, zone II, zone
I, (B)EEEDSEN7ay 7I2biFT7 47— FETY > 7247\, WHEZE) Bz €T
NWTERERE7 77 ANEHHATLZ L 252472, Fig. 6 b2 53, TFAEEIC L - Tk iz
EN7mT77ANVERERET D 77 ANEDR IS L THB I Eh b5

BOENLZETMZOWT, FTHEHTREZLE, v INVEREKREBARS L OB
10~20° DEF CEMAICTEAIZ [ > TB 2> Tw E W) BThb, 20k d kB AME
KEWE, bHES NI HELRESOEKFE EMRERT 5. Thbb, ZOBFERL
ERPTRERICIZIZEL L 2MEZ D > Tw 2 Z 2 E/FT23NTH B LWL B, —F,
BB R THOMEGH 2 512 LGD O T TORRZHET 2ICE > T, v ZV)IE
il LGD BN R ERFE 2 T 57201213, LGD 25 v I~k kD & BEEhic g
EHLZBRZL TR UEFH L, 2F Y, bv 2V REERISREFEICMHEEL 2R T
HY LGD pRFRERLZZTFRRTH 2 & Ji2AH 2 2 &) BN ETHO RITHE SR
DFFEDY, WTTHLZNEFHTEE>TWBEADIEHNTE D,

Vil. & =

BGERI, LIELIE7~BY 2Bl 72 nTh 5 EMEMT NS, LarL, 22 TH
BINE A3, BEEERL, »LEFTIRBRN- /=702 ZDERBSORBREERI N2 D
THY, DTLLZOBRSLKRE 0D 2BEDEEN~ 7 <BY) DL DR T T bl T
BZVEn) ZEThHD, by IVBREERIL, BBHEEZEIERE - X200 — 1B
DBMABL N L% 5 Eh b, THICRVEMAT— NV TAEE, BHD» L0~ <ig L
FEERIERDTRRET T 2 Z LItk o TIRRIZREL Tho 2D EE2Z b, Thbb, Z0
ZLid, HIEMOIEEN L~ L, SREEOKRE S L HEL T b2/ Epr o722
EEBRLTWS, —F, ZZCHIEICE 2003, #DIRLERD LHE S z< 7 <oz
L THEEDZEM % BEFOMBRNICHER L, FEENCBESLNS L I L RBEL SRETERT 5
WCE720p V) 2 ThHD, Ziuz—ikic [22RIRIEE (space problem % 72(F room prob-
lem)] & &iF, BEERLZO COELTH P LERYE - BENEEENEE2EDHTE
TZHEREE POBO TCEELMBETH 5. BHr b0 TE e/ oh =/l ) ICEAZNN
i, €O 7=BY)IZRET S, Thbb, UWRNICEEOMEBRAER (BE) nBhrppk
bldzZ kici 3,

BENEROTHEIERT 2 &, TE N EMBERBEIC OV THET VL, KEL 20D 71—
TIChITTEZ LI LD TES, —2IF, [EENET 7 =7 212k 2 Wk fE S BIREINER
TNT = EEZFET2 L v b0, Thbb, BEOKFEFE~NDEMZEHATLHDT
H5 (B21E, Guineberteau et al., 1987; Glazner, 1991; Tikoff and Teyssier, 1992; Olivier et
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al, 1999). ZHh, w7/~ DZRMEERIC L) E L 3 HBOKFEREZ, & LB OEECEE
TOWAASIZ & > THEE LD Z L2 7% 5 (Glazner, 1991). & 9 —2i%, =7/ <) ORHEL
DL BT (#1213, Corry, 1988; Grocott et al., 1999), F7-1%, EZFOILEE (B2 12, Cruden,
1998; Grocott et al., 1999; Brown and McClelland, 2000), ¥ 7% b5, BEDERE ;T HENDLEAL
BT LD TH L, RAMOIML LIFnEE, <7/ <D ZEMERTEL 2 KFKEIZ, HBFE
PEET L LIz L VMESINS (Jackson and Pollard, 1988). —7F, ESNLENEL,
FIREMRIC & D) MBERERIC A& U 2 RFIREIL, BE» L~ 200l 52 Lic k) &L 2HERE
Ik DESNBZ Li2% B (Cruden, 1998).

by ZY BRECEROWER ETHOZKRITHIEERE L B EE ORI, Shr00E
FHEEL 2R TH Y, iz, B L2MBEEE FHEL—7%2 b 5 TWZ EE2RLTWS
I &) TRHEE, —R, FIRENES TN T o~ EZEEZABELCEBE L2 THETIVER
ﬂ%?%%iﬁwmzé.L#L&ﬁ%,E%ﬁ*?ﬁﬁ@%ﬁo%%oﬁﬁgy—FkklA
V— FEDHEFEANDBEAEL ) 6% 5 2 Lid, KFEFEICHERIcAkT 2 22ME2FAL T
BELZETEEZETFET S, DY), Z0Z ki3, BEIFBEEENERL 7 VT v— /%
MALTEELZZDOTIRZ (, RAMOIL T F 23 EIBOLREIZ & - THEFH MICHL 12
BLTwo2Z b 2EBHT 5, 372, BRPESNLL ML FEL V-7 2FDO2 &, 25T,
<72 DETERE NI EKEEE»—B L CHE S IZIZER L2 FMERT 2 &, K
W EBOBE7 oy 70HEE ML TEZ P RICENT 2 2 LI & » TREPHERI N
22 L RRET 5,

B DECERDTERIZ DWW T 2> 231 )L (McCaffrey and Petford, 1997; Petford et al.,
2000) 12L& B &, 1ZEAEOBRBERIE, KFEFEIZMHELZERRTH Y, T2, KEFRED
IR EERE R MOES IIBAENHEZRT EENTWD, Tabh, —RZBZBERERIZZD
BRI IG U CSREF DA T (ARPFAMICDREL T Z LS NsE, —F, Fv I
VERDTGR & BEBREIZ I S 22 Z OB S5 LS, by IV BREERE, SSRHRE T
FICHELZERTH Y, /2, SREFANRICHEEL T2 H2 6N5, TOBEEEH
BT 5720121, KEFANOREZEET 2 XA LPOEREEZ DUEXED L LI I2Bbi
L. —ODWREEE LT, $HEHMICEEL 22BN ERPWMBNOFEDL, ERDKFEH NN
BEHELZEV) ZEEZ LMD, WTILUILTY, v IV BEEROTROR#IZ
Watkay 7 FERMIZBDOME # KL Twb b DL Bbits,

X. 8 H ¥ |(c
EEREOE FICHECESH IO kmIcB L a7/ EBYLE0MENE*ZERL Tw 5
by ZACYBREERR L OREEIC BV TENB 24T\, REWE DB & TERNRE
BRRICOWTDBIR AT - 72, BiizlcB o -7 —7"BEND> b, EREESHEE L AL
BENEESHIFERE N2, Tobh, BNLVWEB I UNEREERBICHE L 2BE N EE
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ERBESMZ D LICH TR 21T - 72#E%, BREBE L OBT TOBERIHEHIC [ -
TESLPIEFIL TV D Z ERBREINT:, 2Dk ) R BEARIZ, REHE» LHEINEE
b REROERTEBIEOKFE ERERT 2. 2%, ZOMIREERE, SR AES I
BLZHERTHY), BXLHELZ S > TWiz T 2REMEL LOWHZ2ZHTLLNTH S
EWVZ D, BEIBIRREHE) EHRE L — P X2 AL — FEOSREFA~OEAEL ) 57
52k, 6IT, BEXLZMELFEZL—7%23DZ L Wi 24 L 2 RKHAEWE 7212 ER
BEE7 0y 7 DEEFENDENIC L > TERDEMATE RS N2 EHRBENDL. &%, v
FRYVRBERDFEBRICOVTE LICEHRZ RO 57201218, BERNZT TR %<, B
DHWEMBEY GO THMLBRI» L ENEZ LHIEEN5.

BiEE GPSIz & 2 IR E o MBI [ L CALMEE R B A IR > 7 — D HKE S
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KB L UFZATREDNIRMIGDF 2 12 T\ 72720 7z, AbEE RS HE A LR g+ >
F—DIORERICIE, —HBENICEITL TWwiz7dwiz, AFERICE, BEIED OO >
TND—ERERML Tnizidniz, F72, B2 L LDBICHR), EERMRETEROTE
FEES, SRIEIR, BIR—EK, Vanderbilt k% Calvin Miller [, Jb¥EEASFHIE K LFTFZRE
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Station No. Latitude (N)  Longitude (E) Height Gravity T.C. B.A.
° ! ° ! m mgal mgal mgal

HUA10563(001) 42 37.045 142 49.640  633.64 980,373.707 1744  111.84
HUA10601(002) 42 38.148 142 49.123  636.34 980,374.946 15.84  110.36
HUA10063(003) 42 38.275 142 57.778  327.84 980,426.201  4.21 89.16

HUA10617(004) 42 38.366 142 51.164  640.13 980,372.104 16.30  108.39
HUA10064(005) 42 38.384 142 58.354  311.57 980,428.232  3.37 86.10
HUA10022(006) 42 38.631 142 57.074  347.53 980,423.030  5.35 90.61
HUA10065(007) 42 38.542 142 58.081  331.62 980,424.457  4.55 88.10
HUA10273(008) 42 38.638 142 59.037  297.05 980,429.352  3.45 84.96
HUA10023(009) 42 38.691 142 56.990  355.35 980,421.534  5.86 90.92
HUA10003(010) 42 38.783 142 56.650 365 980,420.907  4.56 90.75
HUA10560(011) 42 38.784 142 48.118  712.77 980,360.475 16.49  110.62

HUA10066(012) 42 38.806 142 57.875  343.88 980,421.506  5.52 88.13

HUA10628(042 42 40.596 142 54.396  629.86 980,372.881  10.00 97.50
HUA10270(043 42 40.795 142 57.726  360.45 980,418.864  3.94 84.17
HUA10627(044) 42 40.897 142 53.971  723.06 980,353.275 11.51 97.30
HUA10269(045) 42 40.935 142 57.216  377.08 980,415.766  5.33 85.52
HUA10276(046) 42 41.121 143 1.342  281.56 980,427.247  1.53 74.16
HUA10189(047) 42 41.152 142 59.040  321.44 980,424.497  2.31 79.98
HUA10190(048) 42 41.486 142 59.338  310.44 980,425.520 1.85 77.88
HUA10072(049) 42 41.585 142 56.963  389.71 980,414.623  4.02 84.57
HUA10277(050) 42 41.669 143 1.432  270.32 980,428.892 1.18 72.43

HUA10004(013) 42 38.848 142 56.220  379.49 980,419.206  5.31 92.55
HUA10005(014) 42 38.990 142 55.707  402.92 980,414.548  7.52 94.48
HUA10006(015) 42 39.096 142 55.480  412.21 980,413.801  7.83 95.72
HUA10616(016) 42 39.111 142 51.047  684.80 980,362.662 17.35  107.68
HUA10062(017) 42 39.202 142 56.582  379.50 980,417.338  6.62 91.46
HUA10007(018) 42 39.226 142 55.221  431.65 980,409.357  9.02 96.09
HUA10009(019) 42 39.371 142 54.329  452.62 980,403.735  13.50 98.84
HUA10010(020) 42 39.384 142 54.063  466.47 980,402.272  13.16 99.74
HUA10008(021) 42 39.390 142 55.001  431.37 980,408.582  10.95 96.94
HUA10095(022) 42 39.393 142 55.537  441.08 980,408.549  6.83 94.69
HUA10061(023) 42 39.414 142 56.707  390.42 980,415.179  5.93 90.44
HUA10600(024) 42 39.416 142 48.515  765.90 980,349.586 18.06  110.82
HUA10605(025) 42 39.544 142 47400  837.97 980,337.535 18.39  113.10
HUA10272(026) 42 39.692 142 58.914  301.27 980,428.500  4.16 84.22
HUA10552(027) 42 39.636 142 53.8656  477.51 980,399.270 14.91  100.28
HUA10060(028) 42 39.649 142 56.822  399.13 980,412.872  6.03 89.59
HUA10096(029) 42 39.692 142 55.471  462.49 980,403.887  7.49 94.45
HUA10615(030) 42 39.842 142 51.319  748.43 980,351.618 15.60  106.31
HUA10553(031) 42 39.856 142 53.627  499.19 980,393.551 16.45  100.03
HUA10097(032) 42 39.883 142 55.383  483.20 980,399.646  7.53 94.03
HUA10554(033) 42 39.889 142 53.234  525.94 980,386.001  20.01  101.26
HUA10550(034) 42 39.938 143 1.868  246.94 980,434.385  1.54 76.29
HUA10059(035) 42 40.002 142 56.798  416.50 980,409.227  6.04 88.83
HUA10566(036) 42 40.109 142 48.791  851.16 980,332.695 19.71  111.33
HUA10098(037) 42 40.153 142 55.379  502.01 980,394.322  9.13 93.59
HUA10614(038) 42 40.186 142 51.104  796.07 980,342.300 16.34  106.60
HUA10271(039) 42 40.195 142 58.296  323.54 980,425.095  4.31 84.43
HUA10099(040) 42 40424 142 55.127  542.17 980,388.442  7.94 94.01
HUA10275(041) 42 40.439 143 1.218  270.59 980,429.916  1.63 75.81
)
)
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HUA10071(051) 42 41.761 142 56.796  402.84 980,412.352  4.42 85.01
HUA10069(052) 42 41.835 142 55.938 394.50 980,415.748 6.64 88.88
HUA10191(053) 42 41.861 142 59.608 297.14 980,427.364 1.32 76.02
HUA10670(054) 42 41.869 142 49.268 1075.33 980,301.551  15.63 117.68
HUA10106(055) 42 41.905 142 52.012 1506.19 980,196.062 22.86 104.55
HUA10070(056) 42 41.979 142 56.243  412.13 980,412.471 4.53 86.73
HUA10671(057) 42 41.993 142 50.670  981.15 980,315.999  14.81 112.53
HUA10621(058) 42 42.013 142 46.464 998.29 980,329.185 14.15 128.41
HUA10395(059) 42 42.023 142 50.047  849.56 980,342.244 17.08 115.07
HUA10105(060) 42 42.065 142 52.381 1257.92 980,249.651 16.38 102.30
HUA10068(061) 42 42,188 142 56.012  411.92 980,413.370 3.82 86.57
HUA10104(062) 42 42.315 142 52.744  886.72 980,324.689 13.95 101.26
HUA10049(063) 42 42.383 142 58.217 308 980,428.610 1.84 79.13
HUA10075(064) 42 42.445 142 55.368  449.70 980,406.955 4.87 88.24
HUA10394(065) 42 42.449 142 50.280  749.47 980,363.975 17.03 116.38
HUA10103(066) 42 42.478 142 53.010 778.95 980,345.453 12.66 99.26
HUA10074(067) 42 42,498 142 55.614  419.51 980,412.795  4.18 87.38
HUA10622(068) 42 42.539 142 46.405 897.90 980,350.305 16.25 131.04
HUA10688(069) 42 42.541 142 47.938 971.56 980,330.416 16.80  126.23
HUA10073(070) 42 42.582 142 56.031 363.73 980,423.253 3.71 86.28
HUA10102(071) 42 42.680 142 53.130 710.01 980,358.565 11.96 97.79
HUA10393(072) 42 42.795 142 50.674  667.35 980,379.946  17.30 115.94
HUA10172(073) 42 42.800 142 55.750 365 980,423.743  4.21 87.19
HUA10424(074) 42 42.824 142 46.767  821.32 980,365.354 16.14 130.46
HUA10693(075) 42 42.868 142 53.760 641.85 980,367.436  12.03 93.03
HUA10423(076) 42 42.939 142 47.093 783.63 980,370.802  17.65 129.82
HUA10623(077) 42 42939 142 47.558 802.39 980,369.072  15.62 129.76
HUA10689(078) 42 42,971 142 48.213 959.41 980,335.125 15.26 126.35
HUA10150(079) 42 42.984 142 56.665 423.36 980,409.367  2.93 82.73
HUA10149(080) 42 42.987 142 56.349  403.04 980,414.245 3.54 84.22
HUA10110(081) 42 42.998 142 53.134  623.91 980,377.159  11.05 98.05
HUA10697(082) 42 43.049 142 50.105 759.32 980,367.217 15.75 119.38
HUA10694(083) 42 43.074 142 54.228 504.67 980,394.691 10.31 91.27
HUA10151(084) 42 43.078 142 55.918 500.61 980,393.429 6.07 84.97
HUA10696(085) 42 43.111 142 49.702 920.84 980,339.224  13.78 121.16
HUA10392(086) 42 43.162 142 50.591 623.16 980,392.256  15.39 117.09
HUA10422(087) 42 43.197 142 47.206 750.09 980,378.582  17.35 130.31
HUA10050(088) 42 43.233 142 58.100 290 980,431.090 1.79 76.75
HUA10111(089) 42 43.243 142 53.012 580.53 980,387.646  10.46 99.04
HUA10152(090) 42 43.318 142 55.770  525.05 980,390.138 4.87 84.93
HUA10051(091) 42 43.350 142 57.167 310 980,429.149 2.70 79.47
HUA10153(092) 42 43.387 142 55.356 564.89 980,382.283 6.03 85.96
HUA10695(093) 42 43.399 142 50.786 602.55 980,397.635 14.04 116.71
HUA10173(094) 42 43.442 142 54.493 398.32 980,416.946 7.37 89.14
HUA10421(095) 42 43.493 142 47.464 717.29 980,386.598  15.96 130.03
HUA10076(096) 42 43.546 142 54.269 401.67 980,416.760 7.60 89.69
HUA10252(097) 42 43.556 142 57.569 335.22 980,423.580 2.23 78.08
HUA10174(098) 42 43.605 142 54.073 409.92 980,415.329 8.55 90.74
HUA10381(099) 42 43.612 142 55.039 611.14 980,372.345 7.15 85.90
HUA10146(100) 42 43.613 142 51.036 575.73 980,403.888 12.21 115.54
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HUA10112(101) 42 43.626 142 53.050  508.78 980,404.379 8.06 98.69
HUA10683(102) 42 43.719 142 48.988  887.80 980,349.675 13.73  124.13
HUA10077(103) 42 43.768 142 53.769  418.91 980,415.755 7.68 91.82
HUA10420(104) 42 43.795 142 47.501 691.88 980,392.062 16.52 130.60
HUA10382(105) 42 43.836 142 54.677  636.52 980,367.889 8.02 86.97
HUA10175(106) 42 43.857 142 53.494  424.29 980,416.259  8.12 93.68
HUA10145(107) 42 43.871 142 51.252  562.02 980,407.349 10.23 113.94
HUA10052(108) 42 43.905 142 57.832 28145 980,432.782 1.82 75.79
HUA10383(109) 42 43917 142 54.318  614.88 980,374.007  8.01 88.69
HUA10078(110) 42 43.938 142 53.236  439.81 980,417.305 7.16 96.70
HUA10384(111) 42 43.965 142 53.870  547.21 980,388.808  8.18 90.29
HUA10054(112) 42 44.033 142 56.550 321 980,428.929  3.01 80.69
HUA10147(113) 42 44.042 142 51.723  521.01 980,413.850  9.33 111.22
HUA10055(114) 42 44.089 142 55.981 358.72 980,422.661 341 82.14
HUA10113(115) 42 44.089 142 53.015  442.48 980,418.951 7.18 98.66
HUA10056(116) 42 44.101 142 55.579  367.84 980,421.657  4.55 84.06
HUA10251(117) 42 44.126 142 57.404  306.61 980,428.864  2.10 76.76
HUA10186(118) 42 44.136 142 47432 649.05 980,402.010 16.29 131.37
HUA10144(119) 42 44.146 142 52.151  497.07 980,417.248 6.81 107.23
HUA10385(120) 42 44.148 142 53.530  558.04 980,390.044  6.80 91.10
HUA10684(121) 42 44.151 142 48.954  690.97 980,388.700  14.66 124.66
HUA10402(122) 42 44.159 142 55.025  414.56 980,412.525  6.26 85.72
HUA10401(123) 42 44.241 142 54.784  451.92 980,405.956 6.45 86.56
HUA10053(124) 42 44.250 142 56.988  298.69 980,431.511 2.38 77.94
HUA10253(125) 42 44.259 142 58.165  269.19 980,432.946 1.55 72.74
HUA10176(126) 42 44.380 142 52.645  459.49 980,420.396 6.10 102.82
HUA10185(127) 42 44.385 142 47.086  653.57 980,403.532 15.74  132.87
HUA10386(128) 42 44.488 142 53.629  619.68 980,376.470 7.92 91.16
HUA10141(129) 42 44.489 142 57.599  282.28 980,432.295 1.77 74.54
HUA10184(130) 42 44.520 142 47.752  611.32 980,408.893  15.99 129.96
HUA10177(131) 42 44.539 142 52.264  465.74 980,422.244  7.52 106.18
HUA10179(132) 42 44.574 142 50.763  505.78 980,421.103  10.36 115.70
HUA10140(133) 42 44.580 142 56.593  346.66 980,422.888 2.57 78.43
HUA10182(134) 42 44.583 142 49.444  550.39 980,416.181 13.27  122.44
HUA10183(135) 42 44.589 142 48.594  574.79 980,413.468 14.54  125.80
HUA10180(136) 42 44.597 142 50.131 526.78 980,418.898  11.79 119.02
HUA10624(137) 42 44.626 142 48.188  602.50 980,411.756  14.23 129.17
HUA10178(138) 42 44.629 142 51.612  479.79 980,422.862 8.35 110.26
HUA10187(139) 42 44.637 142 51.271  493.64 980,421.868 9.27  112.89
HUA10431(140) 42 44.638 142 46.362  704.83 980,395.068 16.58 134.95
HUA10678(141) 42 44.671 142 48.372  597.31 980,411.381  13.18 126.65
HUA10432(142) 42 44.794 142 45.900  725.41 980,393.078 14.74  134.94
HUA10139(143) 42 44.814 142 56.473  379.90 980,415.319  3.19 77.66
HUA10433(144) 42 44.828 142 45.567  732.74 980,391.717  15.20 135.42
HUA10249(145) 42 44.875 142 57.136  288.40 980,432.966 2.05 76.10
HUA10434(1486) 42 44.901 142 45.042  744.13 980,388.880 16.75 136.27
HUA10137(147) 42 44.923 142 55.636  422.16 980,409.745  4.55 81.58
HUA10682(148) 42 44.969 142 49.781 644.34 980,395.028 12.40 118.33
HUA10138(149) 42 45.019 142 56.262  359.24 980,420.199  3.11 78.09
HUA10677(150) 42 45.025 142 48.366  663.96 980,396.613  15.20 126.48
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HUA10405(151) 42 45.026 142 51.337  757.79 980,367.825 7.94  108.91
HUA10436(152) 42 45.029 142 43.999 832.07 980,369.913  18.15 135.83
HUA10435(153) 42 45.039 142 44.377  792.74 980,376.918  18.78 135.71
HUA10136(154) 42 45.151 142 55.376  413.55 980,412.181 4.54 81.97
HUA10681(155) 42 45.212 142 49.910 771.46 980,370.397 10.56 116.51
HUA10248(156) 42 45.221 142 56.969  299.29 980,429.987 1.92 74.61
HUA10676(157) 42 45.316 142 48.324  819.49 980,366.564  13.29 124.72
HUA10135(158) 42 45.322 142 55.004  499.72 980,395.318 5.37 82.61
HUA10121(159) 42 45.515 142 52.120 858.52 980,339.181 10.40  101.84
HUA10247(160) 42 45.517 142 57.200 280 980,432.665 1.84 72.98
HUA10134(161) 42 45.537 142 55.220 533.19 980,386.538 6.42 81.14
HUA10130(162) 42 45.583 142 56.535 306.49 980,429.886 2.29 75.75
HUA10131(163) 42 45.590 142 56.055 319.83 980,429.005 3.05 78.24
HUA10246(164) 42 45.678 142 56.890 286.71 980,432.601 1.89 74.04
HUA10120(165) 42 45.682 142 52.423 739.29 980,361.815 8.02 98.35
HUA10118(166) 42 45.694 142 50.915  508.56 980,412.264  11.88 107.25
HUA10081(167) 42 45.724 142 52.677  578.14 980,394.343 6.61 97.69
HUA10133(168) 42 45.744 142 55.475 364.29 980,422.311 3.79 80.78
HUA10046(169) 42 45.771 142 52.907  542.04 980,399.511 6.60 95.68
HUA10132(170) 42 45.832 142 55.653 345.54 980,424.796 3.30 78.96
HUA10702(171) 42 45.865 142 50.160 527.57 980,406.803  16.48 109.86
HUA10119(172) 42 45.885 142 52.777  623.07 980,383.783 6.56 95.67
HUA10117(173) 42 45.888 142 50.988  435.66 980,424.662 12.81 105.96
HUA10129(174) 42 45.898 142 56.256 330.52 980,425.092 241 75.32
HUA10160(175) 42 45.955 142 54.397  494.04 980,399.996 3.87 83.72
HUA10703(176) 42 45.970 142 50.586 470.27 980,417.640 14.66 107.46
HUA10082(177) 42 45974 142 53.261 552.52 980,395.021 5.00 91.35
HUA10116(178) 42 46.123 142 51.369  448.63 980,423.561 8.70 102.94
HUA10089(179) 42 46.129 142 51.833 417.34 980,427.182 9.01 100.72
HUA10128(180) 42 46.158 142 56.188 318.52 980,427.603 2.25 74.92
HUA10083(181) 42 46.208 142 53.320  473.29 980,410.156 4.66 90.21
HUA10161(182) 42 46.224 142 54.445 434.26 980,411.349 3.40 82.45
HUA10611(183) 42 46.260 142 45.835 1678.50 980,183.616  30.50  127.33
HUA10245(184) 42 46.283 142 57.200 275 980,430.972 1.53 68.85
HUA10088(185) 42 46.302 142 52.135 380.32 980,432.681 8.30 97.97
HUA10159(186) 42 46.333 142 54.262  404.56 980,417.845 3.91 83.46
HUA10087(187) 42 46.346 142 52.476 363.92 980,434.568 7.48 95.75
HUA10126(188) 42 46.377 142 55.916 346.10 980,422.668 2.66 75.48
HUA10610(189) 42 46.400 142 46.156  1793.91 980,146.421  40.41 122.74
HUA10047(190) 42 46.431 142 53.273  457.00 980,413.040 3.86 88.75
HUA10127(191) 42 46.469 142 56.140 365.96 980,417.363 2.58 73.86
HUA10609(192) 42 46.479 142 46.812 1395.14 980,247.843 18.34  122.95
HUA10125(193) 42 46.483 142 55.667  327.39 980,427.400 2.73 76.45
HUA10042(194) 42 46.500 142 48.917 670 980,390.125 8.88 112.65
HUA10162(195) 42 46.516 142 54.497  377.15 980,422.597 3.33 81.98
HUA10243(196) 42 46.567 142 56.967 275 980,431.301 1.59 68.81
HUA10041(197) 42 46.583 142 49.117 635 980,396.397  8.18 111.21
HUA10086(198) 42 46.605 142 52.686 338.57 980,437.791 7.30 93.43
HUA10158(199) 42 46.614 142 54.130  363.32 980,426.343 4.53 84.06
HUA10084(200) 42 46.616 142 53.157  413.89 980,422.197  4.18 89.49
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HUA10244(201) 42 46.683 142 57.450 267 980,431.164 1.39 66.72
HUA10091(202) 42 46.710 142 54.481 334.47 980,430.920 3.68 81.97
HUA10085(203) 42 46.720 142 53.012  354.90 980,433.722  5.09 90.18
HUA10608(204) 42 46.798 142 47221 1183.19 980,290.951  14.40 119.74
HUA10124(205) 42 46.802 142 55.491 318.57 980,429.076 2.48 75.67
HUA10044(206) 42 46.833 142 49.150 600 980,401.918 7.46 108.75
HUA10043(207) 42 46.933 142 49.300 580 980,407.031 6.14 108.46
HUA10032(208) 42 46.950 142 54.100 291 980,440.741 3.67 82.89
HUA10090(209) 42 46.953 142 53.236  303.45 980,441.938  4.96 87.82
HUA10031(210) 42 46.983 142 54.467 285 980,440.223 3.34 80.81
HUA10030(211) 42 47.000 142 55.050 270 980,439.698 3.29 77.27
HUA10037(212) 42 47.000 142 56.733 270 980,433.113 1.64 69.03
HUA10045(213) 42 47.000 142 48.517 660 980,393.395  7.32  111.64
HUA10163(214) 42 47.008 142 54.865 276.06 980,439.703 3.16 78.32
HUA10036(215) 42 47.067 142 56.267 282 980,433.038 1.81 71.39
HUA10169(216) 42 47.079 142 50.151 450.87 980,424.489 9.25 103.42
HUA10168(217) 42 47.097 142 49.703 502.70 980,419.014 7.06 105.91
HUA10033(218) 42 47.133 142 53.183 317 980,439.680  3.95 86.94
HUA10167(219) 42 47.138 142 49.388 526.97 980,415.200 7.24 106.99
HUA10029(220) 42 47200 142 55.817 260 980,438.570 2.11 72.69
HUA10038(221) 42 47.200 142 56.867 269 980,432.423 1.52 67.72
HUA10166(222) 42 47.227 142 48.244 650.38 980,396.139 7.64 112.47
HUA10034(223) 42 47283 142 52.800 325 980,439.325  4.47 88.44
HUA10028(224) 42 47317 142 56.333 251 980,437.914 1.79 69.78
HUA10026(225) 42 47333 142 57.400 257.9 980,431.879 1.33 64.61
HUA10165(226) 42 47.344 142 47.607 729.92 980,382.449 9.40 116.02
HUA10170(227) 42 47.442 142 50.800 407.96 980,429.796 8.12 98.62
HUA10027(228) 42 47.450 142 57.117 238 980,437.452 1.58 66.36
HUA10228(229) 42 47504 142 53.462 336.89 980,433.778 3.53 83.97
HUA10233(230) 42 47.533 142 54.667 296 980,435.615 2.54 76.74
HUA10195(231) 42 47.783 142 51.417 380 980,433.122 5.48 93.31
HUA10035(232) 42 47.833 142 51.983 350 980,435.914  6.20 90.84
HUA10229(233) 42 47913 142 53.691 481.01 980,402.294 4.71 81.35
HUA10194(234) 42 47.983 142 51.700 358 980,435.597  6.02 91.70
HUA10196(235) 42 48.061 142 51.210 417.21 980,426.459 4.44 92.49
HUA10256(236) 42 48.119 142 55.803 274.64 980,432.613 1.94 68.06
HUA10197(237) 42 48.249 142 50.844 422.64 980,426.194 5.78 94.35
HUA10230(238) 42 48.292 142 53.496 507.15 980,396.387  4.61 79.91
HUA10255(239) 42 48.343 142 56.916  228.56 980,437.993 1.63 63.76
HUA10234(240) 42 48.500 142 55.150 315 980,426.442 2.07 69.37
HUA10202(241) 42 48.509 142 51.213 433.99 980,420.666 6.16 91.04
HUA10235(242) 42 48.517 142 55.650 294 980,428.948 1.81 67.47
HUA10231(243) 42 48.550 142 53.262 552.93 980,385.865 5.88 79.27
HUA10201(244) 42 48.566 142 51.626 420.40 980,419.282 8.10 88.84
HUA10198(245) 42 48.652 142 50.221 428.51 980,425.905 6.45 95.27
HUA10200(246) 42 48.690 142 50.481 433.97 980,422.911 6.93 93.78
HUA10199(247) 42 48.750 142 49.983 420 980,427.895 7.22 96.22
HUA10203(248) 42 48.754 142 50.841 416.59 980,424.470 7.07 91.96
HUA10239(249) 42 48.761 142 53.636 391.06 980,417.374 3.43 76.20
HUA10236(250) 42 48.767 142 54.867 290 980,432.664 2.73 70.94
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Station No. Latitude (N) Longitude (E) Height Gravity T.C. B.A.

e ! ° ! m mgal mgal mgal

HUA10265(251) 42 48.834 142 54.233 348.47 980,423.280  2.97 73.17
HUA10238(252) 42 48.937 142 53.335 428.69 980,410.228 3.63 76.39
HUA10217(253) 42 49.003 142 49.603 432.15 980,426.328 7.63 97.06
HUA10407(254) 42 49.067 142 57.650 247.5 980,428.385 1.51 56.65
HUA10226(255) 42 49.103 142 46.339 628.28 980,401.197 13.90 116.62
HUA10210(256) 42 49.117 142 48.583 480 980,419.860  9.76 101.96
HUA10207(257) 42 49.128 142 51.070 427.34 980,419.135 7.69 88.80
HUA10237(258) 42 49.156 142 53.102 466.44 980,403.067  3.77 76.45
HUA10257(259) 42 49.228 142 56.017  322.45 980,423.415 2.80 67.44
HUA10408(260) 42 49.267 142 57.150 258 980,428.693 1.36 58.57
HUA10218(261) 42 49.292 142 49.690 487.63 980,414.273  7.05 94.90
HUA10209(262) 42 49.345 142 45.996 683.40 980,392.920 12.44 117.36
HUA10211(263) 42 49.386 142 48.487  537.83 980,410.353 8.07 101.73
HUA10411(264) 42 49.417 142 58.917 230 980,430.990 1.45 55.24
HUA10206(265) 42 49.422 142 51.302 452.35 980,412.707  6.79 85.95
HUA10410(266) 42 49.500 142 58.267 234 980,428.566 1.14 53.16
HUA10412(267) 42 49.517 142 59.683 172 980,441.491 1.07 53.83
HUA10212(268) 42 49.535 142 48.185 577.31 980,400.141 9.93 100.91
HUA10219(269) 42 49.569 142 49.744 509.54 980,408.754  6.83 93.05
HUA10261(270) 42 49.582 142 53.726 534.96 980,383.911 4.81 71.17
HUA10258(271) 42 49.673 142 55.352 342.79 980,417.663 2.86 65.07
HUA10205(272) 42 49.766 142 51.186  491.78 980,403.887  6.90 84.47
HUA10409(273) 42 49.800 142 57.567  239.7 980,429.129 1.31 54.57
HUA10220(274) 42 49.801 142 49.391 534.65 980,403.868 7.57 93.50
HUA10260(275) 42 49.825 142 54.291 555.62 980,375.037  6.73 67.91
HUA10262(276) 42 49.851 142 52.911 600.52 980,373.915  4.69 73.54
HUA10259(277) 42 49.945 142 54.773 451.81 980,396.143 5.17 66.87
HUA10263(278) 42 49.995 142 55.835 300.02 980,424.171 2.56 62.40
HUA10221(279) 42 50.103 142 49.124  563.25 980,397.768 8.46 93.45
HUA10413(280) 42 50.167 142 59.050 170 980,443.919 1.30 55.12
HUA10204(281) 42 50.233 142 51.000 576.00 980,386.322  6.89 82.75
HUA10414(282) 42 50.400 142 59.433 152 980,445.425 1.05 52.50
HUA10222(283) 42 50.423 142 48.937 609.81 980,387.966 9.05 92.92
HUA10225(284) 42 50.581 142 48.615 660.25 980,377.627 11.07 94.29
HUA10224(285) 42 50.614 142 48.235 722.85 980,365.913  11.97 95.75
HUA10223(286) 42 50.628 142 48.978 646.60 980,379.857  8.96 91.65
HUA10415(287) 42 50.967 142 58.917 197 980,434.157  1.09 49.25

A density of 2.67 g/cm? is assumed. Gravity stations are listed in the increasing order of latitude.
Gravity values are referred to the Japan Gravity Standardization Net 1996 (JGSN96; Nakai et al.,
1997; Yamaguchi et al., 1997). Terrain corrections were computed using 50m DEM (Yamamoto, 2002).
T.C.:Terrain Correction, B.A.:Bouguer Anomaly.



