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Cover photograph
Urahoro Group along the Kushiro coast, eastern Hokkaido

The Urahoro Group of Paleogene, which unconformably overlies the Nemuro Group (upper
Cretaceous to Paleogene), is continuously distributed along the Kushiro coast, while the outcrop
exposed of the latter is limited to a small area around Katsurakoi. The picture shows sea cliffs of the
Yubetsu Formation of the Urahoro Groups. The Nemuro and Urahoro Groups in the area roughly
strike NW-SE and dip about 5° SW, forming a homocline structure plunging into the Pacific Ocean.

(Photograph and Caption by Takayuki Sawaki)
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Takeyuki Ueki (2014) The AMS "“C age of the debris flow deposits in the Nagashima area, central Mie
Prefecture, southwest Japan. Bull. Geol. Surv. Japan, vol. 65 (5/6), p. 67-70, 2 figs, 1 table.

Abstract: The debris flow deposits buries the valley of Sono River, in the Nagashima area of Mie
Prefecture, southwest Japan. The AMS "“C age of ca. 3,100 yrs BP was extracted from the pseudo-clast
of humic soil in the uppermost horizon of debris flow deposits, suggesting that the timing of debris flow is

3,100 to 1,000 yrs BP.

Keywords: Debris flow deposits, e dating, Holocene, Mie Prefecture
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SHERE, RSO S KUK AN 0T,
MDA %S 2 L AFHERIIC & £ 1 5 S5 1 O A
DAMS “CHARITHI 3,100 FF/TTH - 72, 7 D L ATRHER
Wi, 3,1004-80 LAFE T 1,000 R LARTICSER X o 7= & %
A6N5.

1. FUBHIC

HAD & 5 iz IR o\ ¢, HEMHECHRE
HRED K 5 7o bl A 3O RN K & BB AL % &
o325, MO IEIZR 2 FRENT KX
V. it oFhE K FEO PRI, THlOZ®IZE, HE, b
B, Rk, KX, HHFIHO LS aRKE, BEW, S,
WEO LS KFERE SDETHHTIZENVETH 5.
KEE 2 B E O BT 2 DWW Cid, KiER oK -
R EHEOHG, 2L —F —llET — 2 O, &
I OZR L b ORI AEOBIHIZ L 12X D, 5
FMlEhd., —F, SHMEORAEHEIC OV, [E
FERBEORAEDBND & 2 Tt~ =270 (%) | (L
AKWFFEHT, 2008) IZHD W, AE L L H 6 P U
) L ~OL O GERE FREE O FEAEBE SR ISR ST
5 (H 2@, 2010, 2012). LA L, /NS Z b A
RO R 2 FE IR R0 8 AR A O I, AL E (W
T2, 1984, 1985 MIF - HA-Jd, 1990), HALHE S5l
Bk (EiE A, 1979 5 Hill - BIK, 1984), T-HERAE
R GHIN - /AR, 2000) ZETHLESGRTWBE DD
FHE 2 FHEARIEIZ DWW TIZ AARDIZE & A L OHUE Tk
K< broTugw, KFEBICEVTE, Wil # A

(2012) D PRI EMEDATH B, —fkiZ, FHEFED
REOFT &2 MET 2 Z L 3NEETH 22, 777
HCHERIE D & > THERIRO MR OFR2Kk0 6 h
BGAND B, Lo, o RS % Rk
5 720121%, HERPOF A 6 Fhi i o R A K %
B4 a2l IcHEd 5 Z E NEETH 5.
AETE, ZEHEGE REHBNO LA
HE R #AMS "CHERICK > THFET 2. 2hb
1, PEERMRAMIZEINIC & 55 H 001 i XiE &
BlIORAE - MEO—-BRELTITbObh72Z28DTH 5.

2. HERBOMA - HE

ENARENN O LRI O = HE IR £ SR E R IZIE,
JEIFH o 2l e L db st & e HERLS, BRI & 2 5ERY
i LAmic k2 P2 5Mm L Tha GBI, B
G, KSR EREE AR 5 b, EHks
5 PHICHE T B RN I3 S O RN W& E 23 B D,
ZZHhSEINCEL? > TF v — bOEEED? S 5 3BT
Ty 7 OFEFHE SR X TS, Mkl (ERE340% 19
7330380, HAR136/E20739.9F) O FHi TR, BE T
Oy ZEEINS TR XN T, WEEABMEATE, Oy
BENEFNR TS, Ml k2 (EFE345 1957 28.8 7,
FAE136/5204342F) TI1E, 7 I FHFET B IEHE
D~ FEAR G, ¥ X IR EEZ oh
TV 5 UNBIES, 2013).

M2 &0 LT, ThRmEEMSEREEMLL T, Bl
MR & i s mAEE O A2k L v 5. i3 (k
FE34TE 19457 28.8F, TR 13652047 34.2 1)) DX} T

TEER R faMAS PR (Faculty of Risk and Crisis management, Chiba Institute of Science)
JUHVE BRI ZEE0] (Former affiliation: Institute of Geology and Geoinformation, GSJ)
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VY anb b (WERIEA, 2010). FEREHEOMETER
12, AHEROF v — FRAKEN S L TE D, [
WAV THEC 22 L 3bh 5 (UNEIES, 2013).

3. T RRHEEYORH

M3 12 51 5 R TRHER I3 AREIR e FBERE 2 & .
D, 3D0OHFL=y PAREMERL TRET S (5F
2-1, 2-3[X).

RO =y PAIZEE2 ml EOBESZ OBk ©
b5, BEIAARLEF v v 3G E R L TR 5.
EEORAZIZ30ecmTH 5.

2=y MBIZREE4ml ETH D, k&L TEAHM
RAb§ %, BEORAEIZ20cmTH 5. 3.4 miZHE
YHEHOBETH D, HEIZu—-2BE Lt r5k%. H
KN & BBER AT 2> — MIRICEST 5. 2ok E
Iz, 120 cmDJERE L OBER EE R B (BE2-2X).
L6 mizEEZ I TH D, BIROKEHAERT.

2=y FCIREE2 mPl FOMXHOBETH 5.
AR 22 F vV A LREE A2 L CESIS 5. BEORA
FZ10ecmTdh 5.

3D02=y ORI, WA, Y, Fr—baE
DOHRETH 5. TamHEE ek, Ags2< &0

%1 A A i I
FEXNE, E PO X E Y — ¢ 2 (T 7+ v
%9 : http://watchizu.gsi.go.jp/, 2014 -3 H 27 Hife
AR 12 & B 1/25,000 31X & .

Fig.1 Study area
Base map is after 1:25,000 topographic map published
on the website of Geospatial Information Authority of
Japan (http://watchizu.gsi.go.jp/, confirmed on March
27,2014).
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AR FAR L UTAMS “CHREARIE IS L 72, e
At SV A - FHRIIKIE L 72, EUEIELibby D
W 5,568 R A FWCHRIL, 6 13C i X 0[RS A5)
BN ROMIE%A4T > 72. % LT, OxCal 4.1 #ZIE7 12
Z 4 (Bronk Ramsey, 2009) & IntCal 09 82 1E %7 (Reimer et
al., 2009) % W, JEERIEZIT - 7. ZOME, &
fiti - DAMS “CH-R133,125 £20 yrs BP, 7 DJEEHIE
FRUL 1,447 ~ 1,337BC (85.5%) & -72 (FF1K).

M3 AT TIE, IR 17 mPeE O H AR A &
1k WIHERE & > THERE L CNIBIZ A, 2013), BIfEIE
BrfbL s, LhaifEYO=y IBIZEEND
JERE L OB, AT N 2 BRI RhE & B > T
B L ARDAAZRDEEZONS. 727U, 5
MICE T EAHROKRIZENEGEFNTHEZ N5
L2 R E U T DOAMS AR A A HE R oD HE A
M ZRTHT TIEan. Tabb, ThAAb xS E
3,100 FF-ANCFEA L 72 &1 F A 48V, 21,000 ~ 22,000 4
HTLARTZ )1 O 4G 7 T RBUR 2 RHi i3 584 L, &
1EDW E R L 72812, Rl A EHI DA 2 5 T
L, AR a8 = ko WIHER D & B > 72D 138
MNTRN,
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Fig.2 The debris flow deposits at Loc. 3

1, Photograph of whole view of the outcrop. 2, Photograph of a pseudo-clast of peaty soil. A wall scraper is 35 cm long.
3, Schematic sketch of the whole outcrop. A, B and C are the sedimentary units.

1 AMSUCHERMIE DR R
Table 1 Result of AMS "C dating

. ] Conventional 20 Calibrated Laborato
13 &4

Site Material 6 7°C (o) 14 age (10, yrsBP)  14¢ age (20, cal BP) number

Loc.3  peatysoil  -20.39%0.12  3,125+20 1,447-1,373 BC (85.5 %) PLD-17417

1,342-1,318 BC (9.9 %)




WEGHENR 2014 S 65%& H5/6 5

SHFICB T AEMBE L, mEOkBloa - Lk e
JEIE 50 cmFEE OFEFHOERE T RFIcEHbN S (k-
JU, 1997 5 ik, 20137 &), HiH31Zk 0 5 LAHiHE
FEPNIREIE 50 e D JE A LR IZE DI 5 A8, ka1 Fg i
AN L GEh b, LamHR &S @t REo
HE G B B i 4 78 S Rl LR O HERGEE L &k
EVH, TR0 EES 2 iEFE 21w
A HERE ) & S FERE LRI 100D A — &4 — Tid
<, LOOOFEDOF =4 =TI N7z EZ 6N, —J
THEHRE T - ARG BbhanwIen»s, 2O
BRI RROKI E Tl 5 . 29555 &, LAdiMdt
FEIE 3,100 45T LU C 1,000 i LARTIC TERE & 7z & 4f
EENh5, 72, EIOAEKREMET 5 &5 2B
BEAWE, ThURICREL TOARNWTI &Il 5.

5. 8hWIC

SEHEPRTE, BRI ENEIC B 5 AR
GENBIEM L OBEEDOAMS “CHERIZH 3,100 4577 T
b0, LAGHERDIE 3,100 -1 LI T 1,000 4F-1if AAGTIZ
JERC & Nz, KU 2 R R R R D A & 8 A 4
EOMRAWS 2T 3701213, 5%, 1R o))
O LIz S h - LR & R L, 2 0ERE
EHTHIENYEE NS,

BEE - RS RITERMIO/MAFE R E I3 AR TR
Ranwzznl, T SFEEICiImEemicdL s
MEEIZ k572, DEOHOZTH &) ARizeasEsh
77 I EHG LT

X &

Bronk Ramsey, C. (2009) Bayesian analysis of radiocarbon
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Rie Morijiri and Mitsuru Nakagawa (2014) Mesoscale crustal structure based on magnetic and gravity
anomalies in the eastern part of Hokkaido, Japan. Bull. Geol. Surv. Japan, vol. 65 (5/6), p. 71-84, 17 figs,
1 table.

Abstract: A simple structural model explaining the gravity and magnetic anomalies was proposed along
2 profiles across the Pacific coast of the eastern Hokkaido (from Kushiro to Nemuro Peninsula). Recently,
gravity and magnetic anomaly maps of offshore of this area were published. This area is characterized by
high gravity and high magnetic anomalies. From the distribution of Nemuro formation, it was difficult
to account for the source of highly positive gravity anomaly belt along the Nemuro Peninsula. Dolerites
which compose a part of Nemuro formation were collected in this area. These samples have high density,
susceptibility and strong NRM. Curie temperatures and Verwey transition indicate that magnetic carrier
is mainly magnetite. Our 2-D modeling referred to these rock density and magnetic data. The result of it
revealed that (1) the high gravity anomaly belt along Nemuro Peninsula was attributed to shallow dolerite
bodies, and (2) high magnetic anomaly belts of offshore Kushiro was presumably caused by serpentinite.

Keywords: gravity anomaly, magnetic anomaly, dolerite, serpentinite, eastern part of Hokkaido

1. FUBIC

ACHEE FER O R FPER I, A0 LR — v

S AE R O B A IE OB 2R 5 5 (G 1IX).

TR R ~IL b ST, KB R ERCE OB A
IZ& B LD LRI T2 (NINEA, 1978). Segawa
and Oshima (1975) Tl HFRIZHE B AR OB AR TR
B OB LRI L, Ueda (1994) (F b8 305 o AL
A5, WAIEDER E & - T 5 OITEER A F
Bkm, M§23100 kmiT AR T, s & R B A
HBNIMEHETH A D LHEE LTS,

72, REEE#23X10° kgm*& LzEHT -7 —
BEX T, WEL2 SIS, T TORFEHENREE, &
LWasEESAR 615 GE2IX). ZOffi, 200 mgal (1
mgal=10"° m/s’) ## % % (e.g., HV#IE», 1999). Z D
LWEENREFISHE LT, EEEER— 5 R0
WRBREAS AT 5 (EREEA, 19715 (LEEA, 1975
VEREIZ A, 1976) DT, ZhAESHENEEDORKD—>
EWVIHER A TN T X 7= (eg., LI - £3J11, 2004).

205y D LEFIEARRK M | (FRAIE A, 2000a) 125
W, AR B PRI 2T T OB O K EER R O
F=aNLLBMEN=Z 05, BEABEHOE —
23 RIZH D, FEALICIERELIELD Bk nZ &

WS I 5 72, FRFIE A (2000b) Tk, FED 7 —
ADHIE2WICHEE T TN L L 72 7 O/EIL,
WHIEMDEE 1.7 kmFEEICREL, BEBLOEEEL
10X 10° kg/m® &4 % Z & CTIKE I RE L T X 35,
EEE L & B B IS IR O R 22 TR A < M
TEEHICHARE L A EEOBOVEASKOFEEH L
BRERH B T EhEREL TV 27, IR0 7 —
AWK 5727280, PL Y ROBRENKETE /-0
ML H 5. (1A (2004) DFESA VN—=D 3 VIZkBE
JEERE A oIz LU, RELE2 SRS K
S-VE A U T 3.0 X 10° kg/m® 28 A BIEAMEE S h T
W5, LALANRSE, Z0&S BEEEITHEE K
T 2 EM AT BB D 2 A,

2T, FlCWERRO-EBICEA - S
LTREM T2 707 ) i A B AR K % BRELL
T, g, HRRHEARE, WEIE», W 2r0
WX ST A — 4 —DWEEIT 72, S HIZHIFEMH & EA
Wy oD 3 35 0D A A X (R, 2011, 2012 5 R - By
%, 2011, 2012) &, HAHNJEFES Y 9 F 7 — 2 (P,
2013 ; LI FESIDB) & 6 I H A i R B2 7 — &
N— ZHEEEF AT — 2 (b - KHE, 2005 ; DL 22
HHIESDB) 206 7 va 7 7 4 L& 2AKHY, EE I RE
WEBIAT 2 L B2XITMEET LAGR L. 20

' 2258 (AIST, Geological Survey of Japan, Institute of Geology and Geoinformation)
* Corresponding author: R. Morijiri, Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. E-mail: r-morijiri @aist.go.jp
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Fig. 1 Aeromagnetic anomaly map of eastern part of
Hokkaido. Data from “Aeromagnetic database of
Japan” (Nakatsuka and Okuma, 2005). Contour
interval is 25 nT.
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Fig. 3 Magnetic anomaly map of offshore of Kushiro and

Cape Ochiishi. Data from Joshima (2011, 2012).
Contour interval is 25 nT.
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Fig.2 Bouguer gravity anomaly map of eastern part of
Hokkaido. Data from “Gravity database of Japan,
DVD edition” (Komazawa, 2013). Contour interval is
10 mgal.
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Fig. 4 Bouguer gravity anomaly map of offshore of

Kushiro and Cape Ochiishi. Data from Joshima and
Komazawa (2011, 2012). Contour interval is 10 mgal.
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5 ARBHRHUEA. 20 HyD 1 HA Y — 4 L 2 HUE XA (https://gbank.gsj.jp/seamless/ ;
2014/03/25) Fi2 7 @+ b L7=. NSP1-3, NKM1-2, TBI, 1005, DG1-2: ¥4 t%4. 1, 13, 15,
144, 163, 1851320 iZr D 1 HA Y — &4 L Z B XFEA i (https://gbank.gsj.jp/seamless/ ;
2014/03/25) D )L, 1 SEPUACO TS e H HAEREY, 13 © 28 Al TS BT T HE R
HH, 15 0 PHRACHR I OWERMERTS T, 144 ¢« WHEKETCS, 163 : JREHERM, 185 : kK

LK.

Fig.5 Location of sampling sites on Seamless Digital Geological Map of Japan 1:200,000, Basic edition
(https://gbank.gsj.jp/seamless/ ; 2014/03/25). NSP1-3, NKM1-2, TBI, 1005, DG1-2 are site
names. Legend numbers are same as Seamless Digital Geological Map of Japan 1:200,000, Basic
edition (https://gbank.gsj.jp/seamless/ ; 2014/03/25).

B, EFNLDINT 4 — & — 3R R O E il & 2
LTCH %7

KIOFERIZIZGMTY 7 b = 7 (Generic Mapping Tools,
Wessel and Smith, 1995) ZffifH L 7z. 'V v FEFEIE30
BTd s, §IEkh & FEAM O R AR ) R &
WA= EDEFEIRNIRNY. E-REKICENT - -2
WX AWANZE DG HARNI AT, FHEICHHLZ T v
T7ANLT =2 BGMTY 7 by = 7 aflio THREH L
7=,

2. HEB

dpigE oh - HAFUL, FEARRZ RIS O IR
WaERNL, W5, LSRR, 2ERI—T U,

HEr, WEa, BEHFo6mIcXK I Tn 5 (B
EAH, 1986). ZDH B, FLWEHENREHRLARO
% Ml I3 AL — PR P R ORISR L, B3I
AR - RO ML TS, RE
AR B ~ KR B O KL, B, i, U
B EN ORI, PR sk & S ~ AR = k=
BHENTHAMAT 5. FRORELEHIKTIEL < 0 kilis
FAPAEL, MBS KA E &2, AL
etk cld 2 h o b i< &5 (FEREEA, 19715 110
1E2, 1975 5 EiEIE A, 1976).

MRFBRERE P E T 2R LA SN T~ AR
B2 L, &Y 2R EOBBE%ES Ikt
EHRRMORIE S 2 6 75 5 (Yagi, 1969). —JF, EIMEmRE
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Fig. 6  (a) Densities are plotted against susceptibilities. (b) NRM intensities are

plotted against susceptibilities.

MU OB R, KIS HIZE EN T RN, 4 —
YA A MPETIZIIVEN Y 9 A Z X NBFIET B 2
EDBHIS N T W2 (R, 1963). LiliiE A (1993) T,
ZZTR6NZ 7042 XLIETIOEZHES05 W%
DFTadh, @MMPBEAICHETsL LT, FaLho
Ter A AT, BIA S RO L~ v v kdE
& ENBZKMMOBEEE AR EZEZ T D,

3.1, FEMS

P E I & P T X 2 IS SEE DS ROREM &
LT, WEREREICEMICEA - e UCRERS
MR LS & E L7z, BREUEE A > — 4 L ZAHVEIX]
Fic7ay FLAEZBOEFESHITIRT. v — 4L ZHE
BIFEA KR TR SRS O 3 IE IR IC i S e Cid v
WS, HFH (1999) ISR LB O R E S FHIZ DV T D
Rig#kA2 » 5. 91 FDGI, DGIZEFRAHIZH > THED,
R ZRESRIRE N TS, ZRZhOH A4 M h 5
MRHT I, Tay 23y FILERELL, AFF451H
DB & 15 7-.

3.2. BHIFEHER

BEEAE T A E X o % I %8 i (Accupyc 1330;
Micrometrics Inc.) Tl L7z, ZHidik, &£7av o4
VI ST RO DG, bEE A

SRERRIREAL (NRM) IE 7 0y &7 4 T L & H1£2.0-2.5 cm,
15 & 2.0-2.5 cmD [T IS U 22508 & VL 72, 6%
{LITER 3R TUZ DV T LT (MS-2; Bartington)
THUIE L7 ALEXEE, WBALENNRME 70y b
L7283 D%FE6XIZ/RAL 7.

NRMOMIE T, GO 12 B A i i (AFD) & 7-
(T ERRE BT (ThD) 2 EhE L, BHMbORENEF = v o
L7z BREBLONEIZIE, 2 ¥ F -5 SMMSS;
HIFHHE) &, 732 2L — RUEH A F15T (model 760; 2G
Enterprises) & F\ 7z, EXFEZCHRIMIE DO RER 2 6 K8 7=
MDF (median destructive field) &, BXREEWIE g 558 A
5 LRI AANRMOD 10%12 75 5 10 (Th) 2 %1%, AL
#ONRMIEE &2 1RICE Loz RITETHNE R
RBEE 1T — 2380 TH5. &b, M
VDS (the vector difference sum; Tauxe,1998) % £ L 7-.

EAAPEAE T — & X — Z (PROCK; https://gbank.gsj.jp/
prock/welcome.html, 2014 4F-3 H 28 H fifi 52) 1= fEWEM ¢ 15
SEN-HR LR O NE, AL#E, NRMOE A2 £l
IR T3, BEMELTHITSE, BHEIZ259 X
10%kg/m® & 2.65 X 10°%kg/m®, 1% {t ¥ 13.0.047SI & 0.0616S]I,
NRMZ 0.954A/m & 0.404A/IMT & - 7=.

X 65102, MR A % L T uv BANSPI, NSP3,
NKMI, DGI, DG2IZ 2OV Ttk 275 U ¥ X D HlE
BRI AT - 72, 2HI2130.1-0.2 gDRREHEHLY
PREIFURG ST 5 (VSM, BHV-55LH;BRAFE ) 2 7z, &
WRAAMHRIRITERP T 572, e 27 ) ¥ AP IEE
WM &4 9 0 & iz e h 2 hFzhi L 2. nEa o



Table 1

MR - FER bR O E L) T 2 6 HEE S N 2 RSN ERGE R - P

HAHOEE LS CITHMMEMS RO~ o KRB OEE(X10%kg/m* HAL), x @ BEALR(SIHAL, In:
F 2% 5% 8 6L (NRM)  (A/mHS L), MDF = B B 28 5 i 14 1S 35 W T 1 1L 30 B AANRM D 50%1C 7 % fik 35 (T
HAG), Th: BYFEEGH IS BV CREAL I AANRMD 10%I2 7 3 WE(C HAL). BEESY Y 7L T L, Eh
ODEHIEAB R Z L ofllE. MBS IZI1ZVDS (Tauxe, 1998) & v 7z, ZEfIE 7 — 24 W2 & &R 7.
Summary of densities and magnetic measurements., o : density(in 10°kg/m®), x : initial susceptibility (in SI), Jn: natural
remanent magnetizations (NRM)(in A/m), MDF: median destructive fields (in mT) , Tb: blocking temperatures (in °C ). The data
for decay curve of NRM intensity are estimated from the vector difference sum method(VDS; Tauxe, 1998). Blank means no data.

Specimen 0 x Jn MDF Tb
DG1-1 2.722 0.048 1.8074 8

DG1-2 ditto 0.04304 0.7676 561
DG1-3 ditto 0.0433 1.0294 1.4?

DG2-1 2.653 0.036 1.4396 1.4?

DG2-2 ditto 0.034172 0.97896 553
DG2-3 ditto 0.0359 0.75311 8.2

DG2-4 ditto 0.034795 0.36346 554
NSP1-1 2.3697 0.0593 1.2016 1.4?

NSP1-2 ditto 0.059244 1.3673 554
NSP1-3 ditto 0.0586 1.2167 1.4?

NSP1-4 ditto 0.050925 1.7633 520
NSP2-1 2.9739 0.0768

NSP2-2 ditto 0.071756 0.65128 542
NSP2-3 ditto 0.0748 1.4066 4.6

NSP2-4 ditto 0.077097 1.5256 538
NSP2-5 ditto 0.0757 0.64053 1.9?

NSP2-6 ditto 0.073431 0.63641 541
NSP2-7 ditto 0.0734 1.1476 4.9

NSP3-1 2.6544 0.043 1.9199 13.6

NSP3-2 ditto 0.052858 2.1448 535
NSP3-3 ditto 0.0519 2.5464 1.5? NONE
NSP3-4 ditto 0.0502 3.3817 479
NSP3-5 ditto 0.0532 1.5147 13.4

NSP3-6 ditto 0.051005 2.6889 505
NSP3-7 ditto 0.0489 1.9382 12.6

NKM1-1 2.7751 0.0151 0.76144 32.1

NKM1-2 ditto 0.016935 1.2127 570
NKM1-3 ditto 0.0182 0.73837 28.2

NKM1-4 ditto 0.014145 1.3487 559
NKM1-5 ditto 0.0148 1.3692 38.3

NKM1-6 ditto 0.004254 2.8112 583
NKM1-7 ditto 0.010937 1.5534 25.3

NKM2-1 2.732 0.062848 0.76812 35.1

NKM2-2 ditto 0.056526 0.59831 578
NKM2-3 ditto 0.061671 0.78752 28.5

NKM2-4 ditto 0.057833 0.32238 565
NKM2-5 ditto 0.061084 0.52282 28.5

1005-1 2.7104 0.064062

1005-2 ditto 0.06096 15.91 532
TBI -1 2.0655 0.0474 0.39188 3.2

TBI -2 ditto 0.04816 0.14661 546
TBI -3 ditto 0.049815 0.34842 1.3?

TBI -4 ditto 0.047059 0.18383 475
TB1-5 ditto 0.048771 0.17317 2.8

TBI -6 ditto 0.046814 0.01859 539
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271 ¥ A8F X — 4 — %Day-Plot (Day et al., 1976,
1977) B2 7 vy F L7228 D EFEIRIIRY. & 62l
BUMY 2 e AVIRIE AR Os-THIER) 258 8XIZ/RT. A T,
NSP1 ENKM1DH A k2 613 6 7z ik B 2 (KR
I 2& E (MPMS-XL5; Quantum Design) CTHETL % JI7E L
7o (R E, 2007 RAMS) . BRI 2 (IO (L P iR 4 25 9
KR

BLARHY 26 XU3IR & 200 A3 B RS 2S i i & B RS BHR
D 6 R A R E L TWBEEZO6NS. 77,
Day-Plot (357[X) Tk 2571 ¥ 2785 X — & — pMEITEE
PIHBXIZ T Ty s X¥ND T Eh b5 & REL LA
DEEZLND. X 51T, WAL E8IX) AMEIE
W THBHZ &, F2) —WENA0CHELEHNWT
& EIRAHZERE R (5 9 X)) A3 100K TH % (7 2 )L —
MPRONE)Z b, MLEHES>DIFZELLTY S
384 M (BBINEFEIITXEAL ) THAD EHE A
55, INS6D/ERD? S, R IZ/NRBI T
HHE U TN MR RIS 3 B2 L7zt a R -
TWBEFEA5.

DEDZen»s, BHERELEZY Y TLTHE T L
EHIELTY, HE LM (R 5 CITNRMAEE)
BIIZKE LA P20 (CE6MX@), (b)), mENEE
T I DJRK & U CTIRE R O R G 3T
b5,

4. 2 RTEEETIV

M Mg O B SR &, P o S R B O
W& 2 HEE T 5729012, BH1I0KDA-A I NIB-B’ & W\
I2ARDTaT 7 AIILERD, 2RTLT+ T — FET I
AHEAEIT 7. Tur A0 EOBEMT -4 & LT,
GMTY 7 b = 7 IV T O05kmiEkE T2 ) » F7 74
AhbikEW L7z 72720, EHERETE, PERIEEN
DBA 6, WHSIIFE LM E S 7 — 7 — BEX E 72138
MMED T -y —RBEXK» S EER LT — 2 ik ES
b BREFEICOWTE, 2P EXDB & g O i
SIS X IR B S 18 23 5 7 B D CAOR I A 2 ik &
BAbBIETEAVY, 2 KADB (HEH450 m) % 5
IZLC, PR REXITH S T a7 7 4 L EEK
L7z, ZokoicLTfion’zr7u7 74 LA-A ED
BHH T = — B (RE % 2.3 X 10° kg/m®) 7 6 N
KEtH;, B-B LOE)) T - — A (e % 2.3 X 10°
kg/m®) 75 & ONZRESUER T & 58 11X () ~ ()ITmd. &k,
707 7 4 ULB-B TGO IR T — 4 L BEIROMR
BT — 2 O %& & > T50km 5 220km £ T % fR A
P& LT3,

Wi T 7K, 2RICERED 7 7 — FEEIZE 5T
K72, EITE T IV iZKomazawa (1995) 126 - CEIHEL,
WREEETTNMET) ZLAETFTLOMASDETEHEL

72, 7 X LT FILOFEIZIEBlakely(1995)D 711 & 5
L% W,

EHRED T 7 — FEFIZY - TE, MR
LCHENRFEOY -2 2BHT5ZL2HNE L.
ETACEZ BEEN, SENEEEEOHLTWS S
ODRE I E T 2B RE Th 2 LREL T,
ZOMETHR N EEOFEAE (E6X@) kb & 2H
KEBMEG A 7=

Ta7 7 AAA TIE, BIRMICIEEE 23X 10°
kg/m®, 2.7 X 10° kg/m®, 3.0 X 10° kg/m* & L 7=3/@EF )L
EEZ BRAEEIORT. Ak, BUMHE (obs) id—%&
A RE LB NREMEICR > T3, BHRE,
OHEEINBEEET LIZIRASN TV BB FITFEE
(X 10° kg/m* Hif7) #/R§. B 3.0 X 10° kg/m® & 5- % 7=
FE MR LRSI Y 52D & L, IEF35 km, JEX
15 kmF2E DO BUED FHk & % 2 TR ) 2H % S L 72,
M IE DIRE B E 2323 X 10° kg/m* TH > 72D T I D
B ISHERRE, 2.7 X 10°kgim® & 5- 2 7= g id b B KAl
JEAEL T3,

b EE T T L, BT T IV TEE 3.0 X 10° kg/m®
% 5.7 7= Fg CRURE % U S R ISR 2 4 2 38 45) 1R AL 7 1
NBIEDIGRF & IXIF AT O fH-8.6°, {KFA57°T, Wik
W 2.5 AImD —kklg b % 52 2 I A+ R0 3
WILT) ZLETADRE -6 FHABEEEIELE- 5
A T WEAARIE Dk & X IZHE U 22 MR SR O b &
NRMAERSE (55 6[XI(b)) 2 2H 12 L7z, FREBALO Bl
TEDIGRFE AT TH B RabiE A, ffHDz»IZZ
DEAHEHA L., 77 74 LAAN TIE, BT
BHME 25 & 5 ERERFE SIS T 250 TREL T
W5h, B3I, ZOMKERAICSHY T 5 EIC Bk
ORIt %E 5 2 T, 225 o> BRI i 12 U0 iR 500
MCTTHINETaT 7 A LERL TS,

I T 74 ABBIZOWTE, BEHREED T I —F
RSS2 5 T, MBI ER L CRENREFEOE -2
AEHWTBZLEHMNE L BIRINICIZ, HEE23
X 10° kg/m®, 2.5 X 10° kg/m®, 2.6 X 10° kg/m®, 2.9 X 10°
kgm*& L7z4BET L2 E A 72 REFUURICRT.
¥, BUE (obs) X 70 7 7 4 LAA ERIBRIC, —K
fEa & B2 U - ) RIS 2 > T %, EHRE» S
e S A2 BEE T IICIR A 6 TS B (X
10° kg/m* Hifii) AR, ZOBRENREZI T T 4L
A-A TH S 7R R U AR D AL R IS Y 1§ 2 5 ik
IZ&->TE 25635 PHLT, IEK30 km, JEX11
kmAERE DB DA A RE L, BE1%2.9 X 10° kg/m® %
5.z 7=, F7- FEEEI33500mFEE £ THEL L. 1EH
DOEERIZOWTIE, a7 74 LAA EREMIZ23X
10° kg/m® I3 HERERE, 2.5 X 10° kg/m® 7% 5 VN2 2.6 X 10° kg/
mAE Wb 2 FERE A E L T b BEOZEN0.1X
10° kg/m* FERE DA TR H Lo #A& T, WEENICH
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Day-Nemuro2006

DG1| DG2
g 0.1 - i NSP1 1
= L 1
nNSP3L
] NEM1
0.01 !
1 10
He/Her

WK MEETOH Y TRz DONT, MR AT v 2

Fig. 7

Mr/Mr10K

/%7 X — 4 — %Day-Plot (Day et al., 1976; 1977)
LiZmL7zdn. 2720, =) 7O0HEARE
Dunlop(2002)iZ & 5. Mr: i fll 5% 4 i 1k, Ms:
fd ARG b, Her: % R EE 1, He: (RN
Magnetic hysteresis parameters are plotted on Day-Plot
(Day et al., 1976; 1977). Area boundaries are referred
to Dunlop (2002). Parameters are Mr: saturation
remanent magnetization, Ms: saturation magnetization,
Hcr: remanent corecivity and Hc: corecivity.
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Typical Js-T curves in vacuum in this study. This sample
was obtained from Site NSP1. The Curie temperatures
are estimated by the intersecting tangents method.

SEOIX HLRY Y 25 I U T AL R il
M. Boh il o#M
. Fo L & U7 SR8 o 0D R AL
i B R AR (Me/Mr1oK) % 6

U g A o i 25 4L (dMr/

LM EI310° K& D15y
fiic2° K¥D LFcETn
(i, 2007FA 15 ). ¥

4 FNKMI®D ¥ v 7L Ol

Fig.9  Typical curves of normalized
magnetization versus
temperature in this study.
The isothermal remanent
magnetization acquired at

10deg.K were traced in a zero

1P/ Jup

field during warming at a rate of
2deg.K/min (Nakai, 2007 private
communication) . This sample
was obtained from NKMI.
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146"

10X 2RICETNDENT 7 0 7 7 A UALE. HWIET — & (2 > % — [ 100m) (374 (1999) 12 &
Fig. 10  Location of 2-D profiles on the topographic map(.contour interval:100m) edited by Kishimoto (1999).

BEZIBEVEEL TS, BET T L, EHT
FLEN=ZIZLTC, WLEZEZB3ZLI2&k-5T200
EHAREEENHTE I E2E 2. BISKICH RS

AN B XU (obs) X, — WM ZFREL T d

MG E T NICIRA SN2 B35 A 72 AL BR P (A/mEE
B7) 2R, BEAL AN O 72 D IZBAEDIGRF & 17
ThbHE LT GRS IS % 500 ma A L
7o, EHETLTIIHRREICHEY T2 5KIE1IDOT
BHoren, TITIRIERDREE PRI 2 - 725800 5 2

A2 6N DT, MIEERE2OFZLZ2BESH S

EERENR S N B BEIH b 2 LM O RR BE %
BT 5720, EIREE S 206 Lok R ER
B, TuT7 7 ALAA LI UREALERE 2.5 Alm%E 52
7z, BMOEBAETICE, WIS % BEE s E I RE R
RohhnWZenEHINS, ZOEEREEZHT
% 7= I T AR 3.0 A/m, 1 35km, JE & 10km, _RTHVE
J& 5000mDEVER &% % 72, Z DOWEALIRIE 3.0 AlmD %

KONy F 22T 7285 3ESEF L TIEE 2.6 X 10°
kg/m® D—EB4rIz 472 5.

5. BmLEed

P & M2 2T TA S N B IR 7 i 5 B
ESE RS OL N OFEEIR % < O OBk & 5[\ T
E 727, HEROHVERERCE R &R R E R EH R O
05 e B e e 2 & DT E o Tzl AR
T — A R— A D8 - AEPEAZZEIZKD, AEX
N-EH I RE T — 4 &, PFRELL 72 iR s DRk (b &
FEEOUET — 26, hERE R 2 8E L7220
ETNLEREL 2.

Yl 5 RFIZ T CHE L TABh B EmENREE &
7256 L T30, WMERIHICEA - EPHE LT
WA ELT AN ERE EFE AN, #1427 k0E
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Fig. 11  Gravity and magnetic anomalies along profiles. (a) gravity anomalies along Line A-A’ . (b) magnetic
anomalies along Line A-A’ , (c) gravity anomalies along Line B-B’ , (d) magnetic anomalies along Line B-B’ .

ANEREE Z 72, RO 5 AL 72 MK X RS O
I ARET S L 27— 29X 10°kg/m* L EEETH - 7=
DT, KFETOPEME D ERPKEHD3.0X 10° kg/
m 5%, 20O LfiAhRESIZH B35 L, WEH
WOEENREOHMN DL, JIEEIHEORE FIcReh
BEENEE S, REICHANTRRH L (3500mhL) HE
LTWBH, ZOHEBEEELTWEEEL. FEE
2R < ISHRE R i US OB NER» 5B DT, 20D
ETNRBEYTHAI.

F72, WEPRESHIR TR h R ZREE, v 7%
24 PEFE UMM E L < A, REL @O

{LEEOZENHEN AR 2. 22T, REPLEHIK
DEENREE L 725 T 44 ZIROB NSRS, B4
KOWPEN A & Hew & h 2 g s 2.5 Aim% 5 -2 TEF
He 5L, KRBOMIBELENS & TSN (5
12K). *F X AHK» 6 RELEOPEKR T — 4
BEHS R T AW THRIFTE 20, i ERES
TS M- SR H 574 (Sugisaki et al., 2001) % 7. % &
WAL DN 4 2 RO E NERDFAENRE S b (5
16[X]).

7z, PIFEAHE TRl & U D 2 2 I /L 5 1 B i
ST & BT 2 01z, Ul (Felk) O Eigk st



Gravity(mgal)

Magnetic anomaly(nT)}

200

WEBAANR 2014 4 H65% H5/6 5

Profile_A-A’

-200

-400

-600

-800

2000

1000

-1000 -
-2000 |
-3000 |

-4000

-5000

100 50
Distance(km)

= o

Profile_A-A’

150

Topography |

100 50 0
Distance (km) K

3000

2000

1000

-1000

-2000

-3000

-4000

3000
1 2000

1 1000

-1000

-2000

-3000

1 ~4000

(wyAydetsodo |

(uy Ayde s80do ]

B12[X

Fig. 12

13X

Fig. 13

a7 7 A4 LAA
to®ENKET T
Ju. obs: — X I
EhrALEIRE
fii, calc: Al 5 )y
. EHRE»S
g S h 2l E
T D BT
( X 10° kg/m*¥L 7 ).
Gravity model along
Line A-A’ .obs:
observed gravity
anomalies, calc:
calculated gravity
anomalies. Numbers
indicate densities(inX
10% kg/m?).

FURE 2 0 EHE Tk (52
AR 72880y, 11
X 0 % & 3.0 X 10°kg/
m* D) 12, —kk
A (AL 58z 2.5 A/
m, BIfEDIGRFIZ P
17) % 5 2 T 5 2t
WERHEL LA
TR EN B I,
Calculated magnetic
anomaly due to the
block model(dolerite
block). Uniform
magnetization was
given as 2.5 A/m and
parallel to present
IGRF direction.
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Fig. 16 Magnetic anomalies on ground. Data from Sugisaki et al. (2001).

DR\ EEE LI L TR D, HEZEREOEA
aRICK28DEELIENS. ZTH61F, HABKD
Al & i < N 5 R LREE 2.5 Alm& G- % TR
Do 7, () O S SRR GE SRR SO
M) &N A5 A0E, MR L RE OB A S & [FB
BT, fEALARIE 3.0 AIMFRIE O i g AL & Fp D itk
IS 5000 D & Z AITAIAET B L& A B MEH
b, LZTAN, MET2HENREIRDSLNENWT &
2o, BHENFMOMEEFEREEEZONS. DFD,
WRIEORR LA D & 5 BB AR TS A HE L
V. BEE AN S BHL OB E RO & LT, —i%
FHSITIERUS 25 2 6 b, s A ikt A LT
WAL, PFH—/NER—<) 7 FhiUg s ETRIS
T D (Maekawa et al., 2001), HBERPIERIELIA & & i
MDD~V LT oy VR IISITEAEE L T 5

Z L #FFL T35 (Bostock et al., 2002). Thoh b
RN 35 1) B UEHUA A Y — MIRISIRIEL TV B FEIR S
+ AR B 5. Z DRLOIRNERTE T IUIZE &
IF] U1 2.6 X 10° kg/m® & BEMIO A & [[] U 2.9 X 10° kg/
M52 CENETHEBELTAS L, HE26X10° kg/
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calc_2.9: Calculated gravity anomalies due to the hatched block whose density was 2.9 X
10° kg/m® (dolerite). calc_2.6: Calculated gravity anomalies due to the hatched block whose

density was 2.6 X 10° kg/m’ (serpentinite).
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