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We invert 6,500 gravity data for mapping the lateral density variation of the surface
terrain above sea level in the eastern Hokkaido area, Japan. No a priori condition is
imposed in gravity data except that Bouguer anomaly distribution expressed by a third-order
spline function is smooth relative to the topographic distribution. Density distributions are
calculated based on the Akaike’s Bayesian Information Criterion in which optimum trade-off
parameters control the smoothness of Bouguer anomaly surface against its fitness to the
observed Bouguer gravity. The result shows that the estimated terrain density correlates
well with major geologic units, particularly on the Pacific side of the eastern Hokkaido (from
Kushiro to the Nemuro Peninsula) where pre-Neogene rocks are extensively dominant. In
the Konsen Plain {one of the major plains in Hokkaido) which as a whole consists of
Quaternary sediments and volcanic deposits, terrain densities estimated from gravity inver-
sion are rather small (1.5~2.4 g/cm®). In some regions, however, the estimated densities
show somewhat large deviations from the above general trend. It is intriguing that geologic
features of such regions are likely to be surficial and to be underlain by other geologic units.
Estimated densities in such cases tend to be unreasonably large (>3.0 g/cm?) or small (<1.5
g/em®).  Local undulations of estimated densities may be attributable to local aliasing
occurred in the spline fitting. We need sufficiently dense data coverage to overcome this
difficulty.
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BEETBL T3, ALHEERGRICIZAMREE ~BRMBAZOIROEHICALE T 2RI E
HoTHBY, 7(1965), Satoh(1999), Satoh et al.(2001) 7 & DT L U, RIS TIRE
21 km#M2 2MBMBOFAIMEIN TS, Fig. 1R L) Z0HMBIXFEICHENR

& B D KRAFHERE A 5 e ), BIENTEES SRR T COEBEEE T 2 KLBEN
REHEHEL T3 GREUZ >, 2000 ; (LA - A, 2004). FEEBERNT»LIZ, ol
MG IR I CREAT 1.0 g/omPT LN Rl % TR Z & 0350 5 T B (FRBUZ A, 2000),
—7, RIS EERO A e, RELEZ 0L T 588 HRE F TORFERBIRSE
BB LT OREBICIIEBE=ZR09M0 L TEBRENSERE L TB ) (F, 1986), HRIIK
BrEINHENCECENRE 2 RTHUEE 2> T s, Be REEENMBOBENREFERIER
(ATK) & LR E (NMR) 2 B bt ic 2215 T4 226 mgal DFc B # 75 (LA - H4a, 1989 ;
AN, 2004), ACPEHINC D > TRZICENREIMEC k->Twd, 2otk iz, H#E
FHHBIRBEEORE»ELOTHEHETH), HEBELZHICBLATYS 20, HEkY
Br— b RBEESHERDDZ I RELHEIE) EEZ LD,

AL TR, EERFCBW I NI NENRAELENT 72 LI2LTENL >
W= g Y ETL, LBERRORGEETAELHET S & & LITZ ORISR REIC DV TH
ET 5, AR THEAL LB ERBOEN T — I RENREOFMLRERICOVWCUILE - A
N(2004) % BRI NIz,

. EhA4 /1= 3>

BNA A= Da VICBBOF B, H5VIE, MOBKRIFEIZIOWTEHLE B2
Menke, 1989; Blakely, 1996). ZHUSENICRLTHALFEET, WbWAIRT Vv D
Ambiguity & L TECMLNZMETH 2, Lo L, BEBECHTAHMERTE»TES
EV)BRT, BAT—s5 L6 THEBREIAFRTHY), BEEBELKRDDILHDENA v 3~
a3 RELEREIS D (RAK, 1995). EHA "=V 3 Y IBIT2E—FHEL % 5K
EET 2 72bici, BBENLEBHRERYAATETVOEDHBEEZRSL L), HMERYHEOR
BTS2 FETHI L —RTH S, BEOBITR, MBET—FEEHT— 7y, WERY
HEDRET— 9 2R DT2HRAA =D 3 VAR AT b TS (H2if Lines et
al., 1988; Lees and Van Decar, 1991; Zeyen and Pous, 1993). Ao HEIZ, HEEBIEOE
FEDMTEEENEZENA =P s VL A BESHOBALLLELZHZETHY), ZD
£ AMRREAICIIE I LTFEIFELN TS, TNODTICEBEZNE L, ENR
HERODBNNEFEEOHEFHEIRE T L%, REFBEOHEHECIIZDHE
HhY, REW L LN E LT3, MEMEEEE Nettleton, 1976), G-H B3 (KK, 1978),
MM (TC) #% (Rikitake et al., 1965), F-H #8B3%: (Parasnis, 1997), #:5k F-H AEBIH:
(Fukao et al.,, 1981; Yamamoto et al., 1982), #t7 4 /L2 (Black, 1992), ABIC (Akaike’s
Bayesian Information Criterion) #: (®'H, 1990; Murata, 1993; Nawa et al., 1997) % ¥ 5
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Geological Map
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Fig. 1. Simplified geologic map around the eastern part of Hokkaido. Geology information is based
on the digital version of 1:1,000,000 scale geological map of Japan (3rd edition) by Geological
Survey of Japan (1995). Heavy colored lines demonstrate known active faults by Nakata and
Imaizumi (2002) which indicate, red: certainly exist and location is accurately determined,
magenta: certainly exist and location is not accurate, green: possibly exist (invisible), and blue:
estimated fault lying at depths. Large closed triangles and squares, followed by three letters,
show geographical locations of major named summits and cities (towns), respectively. ATK:
Attoko, ABA: Abashiri, AKN: Akan, AKS: Akkeshi, BTK: Betsukai, HNK: Hamanaka, KBT:
Mt. Kaibetsu-dake, KUS: Kushiro, MAK: Mt. Meakan-dake, MKT: Mt. Mokoto-yama, NMR:
Nemuro, NSB: Nakashibetsu, OAK: Mt. Oakan-dake, ONB: Mt. Onnebetsu-dake, RAS: Mt.
Rausu-dake, RUS: Rausu, SBC: Shibecha, SBD: Mt. Shibetsu-dake, SBT: Shibetsu, SHD: Mt.
Shari-dake, SHR: Shari, SIR: Mt. Shiretoko-dake, SRN: Shiranuka, TBT: Tsubetsu, TKG:
Teshikaga, TKR: Tokoro, TRU: Tsurui.
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D= TH B, BFEOWEE e ERCHIT 2 RBUCB L TR T 2 Z & 3R Hiy»
LEENHDT, #IL5ICDWTiE Yamamoto(1999) #ZBRE /- x,

AL TR, HEEROBENT S ILC, RBEELHET L0012 ABICEZ#HEM L
TENA =2 3 v 457 - 72, ABIC BRId B DB £ T A L2 7 Ch 0, 3%
DFHETIE ) FLBESHIRE b AVr —2THHEIIE L WHEEE»HLNL 2 &b
Twa, koo ABIC k& OFBINZHERLUTORICH 5. RO FETHE, HEeK
HoHwid Aty va b E N EEBICH L TED 7 — 7" REE 4 FEENT 52 2 L Tl L 77—
REOBOMEBEZHEERL £ 5 & LTwaoickt L, ABIC i3, B 7— 7 Bl % BiiEs &
SREENSE T REMEICH IO E L2 HE TEML Tws, I FEEMICL - L bR
HHEETHE, L Luads, —RICHELEES 52 VIR BT, TEBLITERES R
ELF22rk, TEBREZFFERLPICTHZE, BN LAWIR&ETH ), MEOMOELES
ROFFEEIR, DFD, PV —FATNTA—F R BATELENDH D, D37 A—F R,
5 F R KD BI2DITEAZI NI L DDFRIMOA XiEHEFRE (ABIC) TH 5. ABIC o
FEM 7o RO BRI 20 KB, B & O, fEk ik & o kG2 DV T, Yamamoto (1999)
icFEdHonTw5,

BT, KT THWRZ ABICEIC & 2 4 >3~ 5 ¥ T RBRI L S —OME 3, 8
HWENLBENT—IDAZHNTND, M—, 2774 EUE N5 77 REIHESA I
LTS5 Thbl &R EL TWD, 2 ABICH 2B T 2 L THRERZLRETH
5. ZOWEF I NBEEICE, Bimic KEZ (hE7%), Hbnit, &Y 2k WEEHEHEY
BoNs8ErH5. HEHESLHEEND BB L »— 7 BETIWDHELET 28B40 N
LT L. 2oL AR, FENCFORER RO &0 BB LENT -2 D5
PR L e B 5lE, ABIC 35 2l 72 f > oN— 2 g ¥ CIREBOMEIC BT 5 REBES T #
KD pIciE, MR LT 2EEE MG (£ v ) L TEEETL ) 2 & —RINTHD, &
DEE, MRELBERD A L2 DOWICHETLENT I OERNDAEZEEZRL CEDA Y v o
KB 2EEEELHEL, TOHELE A v 2I0BWGEKE N IR L CRKRENC &5 (&
Ry va) OFEEGSHKERDL, L) FEEE L, LaL, FiFgHEO L) IC, BRT—2
DI F UL EFBE TR W E F B BAIIE, fan A v o adPicFETHEN
T DEDHEEICLY,

@OF = Bp S Ay 22 CREEHEBIHRL T W,

OHEEMEATF LN TL ZDORBEICKREL T LDEDHET B,

EVS T RIEDVET B LIk b, ZOMBRARLTEETL2ENA v —2 3 Y OKRY
BRI EV ) BT TR R, BENT— S OLRBGARRD AKFT 5 8UCHEEL 2%
L, FRIDFBEESZRIT 5720, KW T, Ho2LORFEELZRDLVT) v FERE
EL, Tnon7Yy FIEREZH3 kmicgE L2 LT, &7 v FedLhe LGS RE S
DEREHBENCGMT E2ENT—F 2 TXCHHAL TA >3~V g 2 2470w, %37 v F L
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DEEMEEAHETB2HELZRA L2, 20k hFkera2ticky), brBRENLEOKER
RROBETA XEHW2 L bRk @), OEFMI L TELEVHIRAELGHL—F, K&
BE LB A XERAL 256101, #HEBENEEMY (redundancy) 25 < &), BEHE
I L TN — 27 4 NFDE ) BWRRFELTLEI I &R S, L2 5T, »(
DHOEEY A ZE|REL T v 5—Y 3 Y2 FETL, RlEr >EHNLERIBLNILNE
ol i I A XL 7,

AL TIEERD L 5 iz LEERT O 6,500 SOBFEENT—FICHEBL CENA >~
N g Y RIT o7, FHERETLREREY A X0—RI3 14 (~1.6km, LT, Pk yicE
V)L B4 (~2UkmDKEZITHY), ZITEENLOFD S SEHEOERY 4 X244
AL TRLNIA vx—D s v ORREZHRT 5.

II. tFERBORERESH

BIE T~ 7z & 502, AR TIRAERRICB W, #3 km OB CEHRESI N7 v F
FleBT oEE#HEEE RO L2, £7 )y FEPLETLI—EDRE R 2R ERERICE
WTENA =P 3 24T\, £70 v FETEL N EEH#EEE L OBREDFTHE % Ko
2. 2T, EECA 28— D g VEIE AT 5 REEEOERY A X0 b, 5(~ 8 km),
7.5 (~11km), 10'(~16km), 12.5(~20km), 15(~24km), =BT ¥R 4LHHRT 2.

Fig. 212 5" (~ 8 km) DY A X TiTh 724 5= 3 > ORRTH Y, Fig 2 a T HEH
Ml Fig. 2b I3#ER#ETH 5, I, Fig. 35 6 Fig. 6 3 #NFh, BT A Xh7.5(~11
km), 10'(~16km), 12.5(~20km), 15 (~24km), Ic&Hi5 L 28558 TH 2. &, DOV
PR TRENTHBEOE P - 4R(2002) 12 & 2EESHTH 5.

Fig.2 r bbb L i, s, EEYA X975 LS, BB~k icENT—
FDGHDE T CEB TR T — I BHITRL T b0, FLELA =T arh ) F{E
TTTEY, BEOHEITE T I 55, Bric, EIMRIIEE N Tt 2 DMEms5HE
<, BV A X598 kmBETEHHEOWCERIEIELN LW Ebh b, [ v/3—Y a i
ROELNTRIEE NI 2Bk CHEEEZ RS, Fig.2adh TEELLFREBTRENDL L JIZ
3.0g/cm® Bl BEEWERERL LTV EZADRLNE, D& ) THFIEAELC 25
M 52 EHTE S, U EDE, BFE(TKG) @B & (ONBMMHRIC s s & Hic, +
Gl T— ST, RELTHEMELEEAETH S, L H VD EDDHEE, HERBRED LD
T—=5HinH b bbb, BEMEHEIETIIKRECRKI-TLEISHATHSE. 2D
AR, A7 Mt NI RELEEESFEL VDY, BHNT— 20 0ETNH1EE
DA oN—2 g VRERICEET DI EELLNA, BICHBEOEAL, Fig.2bicRmEns LH
12, #HEeRED 0.4g/eom® M2 DL ) T RELB[HIRLNL I EH S\, 2D L) LA % &
HicBWTHHzhTFig 2% /5 &, &K L CEEHEHEILENRLDXRTMEEY DL 4
ATAHBTIEBE L% 2.0~2.7g/cmPE ) lEDKE > T b Z bbb IRERED 5 HIH
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Fig. 2. (@) Map showing the terrain density distribution in the eastern part of Hokkaido obtained by ABIC gravity
inversion. Terrain density is estimated at subdivided grids with a mesh size of about 3 km. We use gravity
data for gravity inversion inside a rectangular region, having a window size of 5’ (~8km), with each grid in

the center.
excluded in calculations for inversion.

Note that regular grids with insufficient data coverage within a given rectangular region are
(b) Estimation error of terrain density in gravity inversion. See the

caption-of Fig.1-for the abbreviations-and colored faults.
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Fig. 3. Same as Fig. 2, but a window size of 7.5(—~11km) is used for inversion.
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272 B RTFRER IR TIE 3.0 g/om® Bl 2 D HEREAE 2 RITIE, 212 0 2.0~2.7 g/ cm® OAfid:
oz, Fig. 2bi3 Fig.2an& 7 v FICBT 2BEHEEMOBELRL TW B4, DY
Frc0.3g/om BREOHERENH LI E05bh b,

iz Fig. 3lcmd ko, 7.5 (~11km) DHEEY A XTI - 724 3= 5 > DFERTIE,
Fig. 2 1z R o Nz HEERROARAND L YCEZ LT 515 Y) Tl {, BEHEEEL, LY
G Tt TnwB Z EWbhhd, Fig. 3alkRmd3nsd ki, BEHEME A E LT, A6 kit
FEHERE A AT 5 MU, 35 & O, RERED LB 72 2 KFEAHR T 2.0~2.9 g¢/cm?®
VR L), RIS TIZ 1.5~2.48/cmP e v ) DB SN2 1.5~2.0 g/cm?® & \»
I HEHEE RN ETEL LR bN Y, Ba - HN (1964) 12 ki, BT A D
2 R—1) > ZTHBEDFER TR B IFCHREE OJE 2134 900 m, HEIXITIT1.58/om® L vl
PREE N TS, ZNH5NZ &b, EE, RIURSAFEICIE 7% )RS E MR L 5
L TwBEEZLND, —F, SEOEN TSN O TIIB L T — 85075 & % - T
L1z, 48— g YHAT b T gy, IRYIFEE I Cla ek e U ¢, BEHETEMEA 2.4
g/em® # TFHBEIC - T B Z LI3HWERRE L 8L T, IFFICBRE-, Bz, db
R KRR O S AT 2 PG s LT, IR LDHEEMENE (IS, HEEBRED0.28/cm® U
Tlieh > T b I i3 EEIET 5.

Fig. 41213 10°(~16 km) DEBY 4 ZTA 3=V a > 7> 2R TH 5. Fig 3icRb
NOBRPENVEFASINEHBCHICRIZEIIChoTWEZ b2 5, FigdlzRsnsn
(OPDORMERRB ELUTOL )2k 5,

(R E (NMR) 2 5 818 (KUS) iz vz 2 KEFESEHS i, witd 2.4~2.9g/cmd &

W) BWERHEMESG LN, $RENLOBESHIIBLZ0.1-0.3g/on®* TH B,

@VFEF (ATK) 7 5 1R (NMR) B Acifhn i3, MBEHEOFEENRAFEHORTL, RLEY
BARFEMELZRTY, [ 23— 3 voRRETY, RCHCEEREEE AT,

HBEHNEE CTIT, WD & hEc 2T T, 1.5~2.4 g/cm?® & v ) BEHREMELS LN, 72
ENLDBEMEIBLZ0.2~03g/cm® TH 5.

@RI E LI A8 9 5 KRR AT s, BRI 5 piZiE (NSB) iz T ok
BEHEE(2.0~2.3g/cm?) &, FNE LD T EBEEE(2.3~2.8g/cm®) i bt K
IO B~ DI (325 (SBC) B ICALE ¢ 2RI 5 L ) It B2 3,

(5)87E (ABA) 2 & 5 (TBT) i 2013 ¢, #ERRERICIE 9 & ) 2B OIS S 65T 5.

(OYEIER B Tl R (RAS) 43, B LU, #EFH 5 (ONB) OFHIC BT, HEHEBOEIK
DT BT A F—REEIC e > T B,

12.5 (~20 km) DEEEH 4 ZTA > N—2 3 > %477 - 72 k5% (Fig. 5) T3 REENEBE N 9
B, OB TNCORHEL, SVHELIBC > ThobilTnbdEnLbIZAY), 1277, B
R (ATK) BTN 8T, #EERESKE (2 DB E T 2 550, #i7E (ABA)fHA TIZ R
B HEEBOR S N8 e, BRL2T—FORZIT TR, BLKRESEELTWLILE
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Fig. 4. Same as Fig. 2, but a window size of 10’(~16km) is used for inversion.
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Fig. 5. Same as Fig. 2, but a window size of 12.5’(~20km) is used for inversion.
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DRSNS, AREWICTIE 15 (~24 km) DY A XF TA vox—D a » #2474 - 725% Fig. 6
R & i, I8 (~24km) DiGEiE, HEBREVEHEI® X5 & & bic, B8R, HEHH
BIEL T »>Twh, L L, HESHNES L2V ) I8, FENT—SOEAPFHETZ L
i), ZHSHBREDOBAIC D% h S, Fig. 6 TLW L2 & Hic, 15 (~24 km) DEHAICITHEE
FEBOBHEIE L, v—A N EHEER Y & EOLBIIREETH L, L L hv's, Fig.6a
RT X )i, FEOFEGNIL L ) HEEE L5 Z I3 EEIMET 5. Ld - T, KWL TIT
Toled v—Pa >y TR, W0~12.5DESFZELLDTHL EEbNS.

v, % =

BIFFNDESA > 3= 3 T L b BEHEM & REDA DPRE TIIEER Y A XDBIRHHEFR
BT 5 ECUEONEELTERE %>\ 5, Fig.5, Fig.6icRons &, MYUREE
e &I T, 1.5~2.4g/eomP* e R TEEMEM L L o2, ZNLOBESTHIIBLE
0.2~0.3 g/cm® THh 5. F, HEHIIAH (2000) 13, BIFEF 2L ~HERICHEDE 707740
THRERERNT 270\, BYIIEHOEBE S COWRS 2K 1.7km LKk, ZOROEER
EEE—-1.0g/om® THY), RFROKEI LI TH 5, 72, REFENMR) 2 535K
(KUS) iz 72 5 KPHRHIBCIE L N7z 2.4~2.9g/cm® &\ ) EEHEMHIIRERREL P L&
T LERPFEOEABEL L —HERLTWED

SENES AL =P a » T, ZDL)REBROEESHIC L KT 2ER0BLNLZ L
BIEFICERE -, Lo Ladh, —HT, 22, BEFBLICZORBICROLNIBEE
DEEZREEEL TIXBEESHOBEIC L), T OBREI S L T v, ABTR T
A 23— g VIR LEREGEEN LS G 5I201, —HDEBERT-I0L 16T R %%EA
PIRCERICELZ ST b, A—DBENT—FOREL%T L7 ) » FEFE %5, L
1T, 04, BOBEMEIEL b E &L ICHBEPIR 1, BL N RoBEw L
R HE L B EEZLNE,. S, MenWE 7 oy 7 E#EEEME L OMEE KT 25
AR EEVULETH D, K THL 724 8= 5 ¥ TIREHT — 2 DHA0RIRIE & b
THERH A Xk Pesb 5 UEBIEH B 128d, T— 8 545 DOTREE IRV H by UEREYT A X%
BT 5 BB H 5, WICTE I, 20k ) LEBFRIIC KB BT 5E A > —

Ty ORERSHEEERNT A Lok b, TOROEWE T vy 2ixET b & D ok
BB A XTHET LI L 3B L - TIRTTRETH 2%, SHEBLKRTCIRETH 712, 72
72, ZOHBRITENT— F DGHRRDAIAKTE T 728, T— 5 OG5HRE» o BEIc i
i, R, TR RERY A Kk 2ENA v~V a U HMREE L A A TERL OB
EWAAEN

ERRENTELZ R TOREREL RKODIMEFNA 2 N—V avnd iz, D —
Vg TCREBP LY > T WEEDR L, TR LEMEDENA > 3—v 3 Y IIRERE
HiEEZRDLLDTHY, HLEEOHMIIEMNERRTEL L TBAHEN T8, EEnL )
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A =D g VIREDERIEI TR TH S, LI > TED L ) wEMREHEESELEH
DFEEDT— I _X—2bE N0 EFALC, BEE, BEOLTA 2 —D 3 Y E DS
FCENT, VBT ERNEEIEEE b, o, Okuma et al. (2003) IfEREEIHEE
ETREMEROYET— S DRELREIC L 2 TEATSEEREEWHET—5~—2] (PB
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